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547 
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ing and Traction Co., 427, 507 
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Manaos Tramways and Light Co., 989 
Manila Electric Corporation, 389, 
Mansfield and District Tramways Ca., 


Mather & Platt, 267 
Melbourne Electric Supply Co., 267, 
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Mersey Railway Co., 309, 345 
Merthyr Electric Traction and Light- 


ing Co, 909 
Metropolitan Electric Supply Co., 309, 
346 
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Mctropolitan Electric Tramways, 267, 


Metropolitan Railway Co., 229, 307, 
345 


Metropolitan-Vickers Electrical Co., 
427, 507, 544 


Mexican companies, 29 
Middleton Electric Traction Co., 547 


Midland Counties Electric Supply 
Co., 345, 388 
Midland = Electric Corporation for 


Power Distribution, 427. 507. 546 
Minchead Electric Supply Co., 749 
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Montana Power Co., 507 
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National Са, Engine Co.. 347 
Neuhausen Aluminium Ca.. 507 
Newcastle and District Electric Light- 

ing Co., 427, 466 
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Northampton Eletric Light and 

Power Co., 267. 307. 347 
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North Metropolitan Electric Power 
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North Metropolitan Electrical Power 
Distribution Co., 69 

Notüng Hill Electric Lighting Co., 
264, 437, 546, 989 

ene Accumulator Works, The, 
66 

Oriental. Telephone and Electric Co., 


Oxford Electric Co., 389, 426 

Paisley District Tramways Co., 308 

Para Electric Railways and Lighting 
Co., 466 

| M Marine Steam Turbine Co., 


Penarth Electric Lighting Co., 909 

Pernambuco Tramways and Power 
Co., 828 
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` Pinchin, Johnson & Co., 467, 587 

Pirelli-General Cable Works, 309 

Potteries Electric Traction Co., 787 

Pritchett & Gold and E.P.S. Co., 587 

Prospectuses, 146, 267, 466, 667, 706, 
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Provincial Tramways Co., 69 

Puebla Tramway, Light and Power 
Co., 909 

Rangoon Electric Tramway and Sup- 
ply Co., 789 i 

Ransomes, Sims & Jefferies, 989 

Rees Roturbo Manufacturing Co., 


Reductions of capital, 229, 309, 869, 
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Revrolle, A., & Co., 507, 546 

Richardsons, Westgarth & Co., 749, 

826 

River Plate Electricity Со., 667 

Robey & Co., 466 

Rushden and District Electric Supply 
Co., 267, 347 

Ruston & Hornsby, 949 

St. James's and = Pall Mall 
Light Co., 229, 267, 387 

Salisbury Electric Light and Supply 
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Scarborough Etectric Supply Co., 987 

Scottish Power Co., 347, 388 

Shanghai Electric Construction Co., 
107, 829, 907 

Shawinigan Water and Power Co., 


Electric 


Shropshire, Worcestershire, and Staf- 
fordshire Electric Power Co., R28 

Siemens Bros. & Co., 69, 749, 787, 827 

Sicmens-Schuckert Group, The, 347, 
465 

Slough and Datchet Electric Supply 
Co., 

Smith, S., & Sons (Motor Accessories), 
308 

Smithfield Markets Electric Supply 
Co., 267, 7 

Southern Canada Power Co., 68 

South American companies, 989 

South London Electric Supply Cor- 
poration, 309, 466, 505 

South Metropolitan Electric. Light and 
Power Co., 307, 386 

South Metropolitan Electric Tramways 
and Liphting Co., 267, 347 

South Staffordshire Tramways Co., 
466 


South Wales Electrical Power Distri- 
bution Co., 947 

Spanish companies, 948 

Stewarts & Lloyds, 427 

Stock Exchange notices, 69, 107, 147, 
187, 267, 347, 388, 427, 467, 507, 
547, 587, 627, 667, 707, 740, 869, 
909, 949, 989, 1029 

Submarine Cables Trust, 789 

Submersible Motors, 1028 

Swansea Improvements and Tramroad 
Co., 547 

Swedish companies, 909 

Swiss companies, 788, 868 


* Telegraph Construction and Mainten- 


ance Co., 309, 389, 424 

Tilling-Stevens Motors, 627 

Tilling, Thomas, 427 

Tottenham District Light, Heat, and 
Power Co., 187 

Traction and Power Securities Co., 
267 


Tynemouth and District Electric Trac- 
tion Co., Ltd., 587 
Tyneside Electrical Development Co., 


Tyneside Tramways and Tramroads 
Co., 345, 386 

Underground Electric Railways Co., 
of. London, 387 

Underground Electric Railway Com- 
panies, 266, 307, 346, 424 

United. Electric Tramways of Monte- 
video, 947, 988 

United River Plate Telephone Co., 
107, 908, 988 

Urban Electric Supply Co., 748, 828 

Uxbridge and District Electric Sup- 
ply Co., 309 

Vera Cruz Electric Light, Power, and 
Traction Co., 749, 787 

Vickers, 347, 707 

Victoria. Falls and Transvaal 
Co.. 29, 989 

Vuleanite, 147 

Waste Heat and Gas Electrical 
Generating Stations, 388, 426 

Wavyood-Otis, 989 

Western Electric 
poration, 267 

Western. Telegraph Co., 389. 909 

Western Union Telegraph Co., 007, 
626 

West African Telegraph 


Power 


Distributing Cor- 
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West. India and Panama Telegraph 
Co., 867, 947° m 

Westinghouse Brake and Saxby 
Signal Co., 389 

Westinghouse Electric and Manufac- 
turing Co., 869 

West London and Provincial Electric 
Supply Co., 666 

Westminster Electric Supply Corpora- 
поп, 187, 307, 424 

Weston-super-Mare and District Elec- 
tric Supply Co., 909 

Whitehall Electric Investments, 868, 


908 
White (J. G.) & Co., 1029 
Windermere and District Electricity 
Supply Co., 506 
Windsor Electrical Installation Co., 


Winnipeg Electric Railway Co., 587 

Woking Electric Supply Co., 345 

Wood & Cairns, 547 

Wycombe Borough Electric Light and 
Power Co., 626 

Yorkshire Electric Power Co., 225, 


Yorkshire (West Riding) ‚ Electric 
Tramways, 347, 869 . 


Clayton boilerg, 735 

Clyde Valley 33,000-volt interconnector 
cable, The, 724 

Coal 2 fuel, Powdered, by J. T. Dunn, 
79 

" Coal debentures ' 
cal works, 98 

Coalfield, The North Wales, by W. G. 
Pickvance, 875 

Coal from slag, Magnetic separation of, 
1030 ! 


for hydro-electri* 


Coal loans, New German, 138 

Coal meter, The Lea, 874 

Coal mines, Electricity in, 904 

Coal mines, Mechanical improvements 
in, 762 . 

Coal-mining industry, Wages in the, 
853 


Coal, Oil from, 824 
Coa! production, Light and, 175 
Coal resources, Survey of national, 1025 
Coal smoke, А 
Coals, Тһе practtcal application ot 
proximate analysis in the selectios 
of, by €. F. Wade, 912 
Cofin Feandation, The, 
Coin in the container, The, 214 
Coke transporters, Electric, 517 
“Coliseum ° tower, The illumination 
of the, 746 | 
Colliery deveiopments, Tyneside, 214 
Colloids, The electric charge of, 824 
Cologne, International fair at, 16 
Colonial apprentices for British works. 
$32 
Columbian electrical plant, 894 
Combine in Japan to import German 
plant, New electrical, 1014 
Combustion film, A, 637 
Commercial arbitration, 123, 883 
Commercial diplomatic officers in 
China, 16 
Commissioners for India, New, 922 
Commissioners, More trade, 163 
Commissioners, The work of the Elec- 
tricity : Second annual report, 3, 
38, ^. 113, 149 
Commissions and corruption, 
by T. Rich, 168 
Communication at 
wave, 66 
Communications, Imperial, 121 
Commutator motors, Single-phase 
shunt, by N. Pensabene-Perez, 764 
Companies in Constantinople, Registra- 
tion of, 16 
Competition, Electric vehicle, 973 
Competition, Prize, 42) 
Competition, Storage battery locomo- 
tive, 692 . 
Compulsory arbitration in trade dis- 
putes, by А Legal Contributor, 063 
Concert, Employés’ radio, 97 
Concessionary companies in Constan- 
tinople, Foreign, 293 
Conciliation in South = Africa, 
trial, 294 
Condenser tests, Surface, 366 
Conference, А wireless, 1 
Conference, The Imperial Trade. 2 
Conjoint Board of Scientific Societies, 
lhe, 504, 663 


Secret, 


Niagara, Guided 


Indus- 


Constantinople, Foreign concessionary 
companies in, 293 | 
Constantinople, Registration of com- 


panies in, 16 
Constantinople telephones, 933 
Continental electrical journals, 925 
Continental samples fairs, 373 
Continuous-current machines, Back-to- 

back tests of, by С. F. Smith, 126 

143 
Contract, A big American truck, 259 
Contract conditions at Liverpool, New, 

А 
Contract, Conditions of, 736 
Contractors and ‘' radio, 522 
Contractors and the Electrical Develop- 

ment Association, 854 
Contractors, Edinburgh electrical, 137 
Contractors, Supply authorities, manu- 

facturers, and, 202 
Contractors, The registration of elec- 

trical, 123. 143 
Contractors, Wireless hints for elec- 

trical, by P. W. Harris, 526, м 
Contracts abroad, The placing of 

British public, 814 


Contracts and unemployment, Public, 
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Contracts: An appeal to the Govern- 


ment, British municipal, 138 


Contracts by mole bodies, The placing 
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Aberdeen, 103 

Abertillery, 218 

Aberystwyth, 817, 984 

Adelaide, 459 

Arbroath, 1017 

Atherton, 102 

Australia, 25, 182, 
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Aylesbury, 142, 777 

Ayr, 817 

Ballinasloc, 661, 744 

Bankstown (N.5.W.), 20 

Barking, 182, 421, 661 

Barnes, 102 

Barrow, 903 

Battersea, 501, 661 

Belfast, 297, 698 

Belgium, 142, 182, 297, 340, 459, 500, 
540, 582, 621, 661, 6%, 771, 934, 
1017 

Birkenhead, 984 

Blackpool, 262, 421, 744 

Blandford, 540 

Blean (Kent), 984 

Bolton, 102, 262, 501, 621, 936, 1018 

Bradford, 64, 262, 420, 582, 744 

Brazil, 858 

Brussels, 143 

Burton-on-Trent, 661 

Bury, 377, 936 

Bury St. Edmunds, 777 

Buxton (Derbyshire), 744 

Canada, 262, 297 

Cannock, 984 

Canterbury, 744, 936 

Cardiff, 501, 582, 777 

Carnarvon, "858 

Chelmsford, 297 

Chester, 858 

Clacton, 459 

Coventry, 661 

Cuba, 621 

Darlington, 297, 420 

Dearne Valley, 218 

Dewsbury, 459, 984 

Doncaster, 102, 262 

Dorchester, 984 

Dover, 744, 936, 1018 

Dublin, 340, 903, 984 

Dundee, 183 

Durban, 777 

Edinburgh, 64, 582, 744, 936 

Erith, : 

Esscx, 582 

Faversham, 142, 501 

Folkestone, 621 

France, 540 

Fulham, 1018 

Gillingham (Kent), 262 

Glasgow, 64, 142, 215, 297, 377, 499, 
040, 621, 6958, 777, 858, 936, 1018 

Glossop, 621, 699 

Government contracts, 501, 818, 984 

Hackney, 64, 552, 858, 936 

Halifax, 377, 698 

Hammersmith, 218, 699, 903 

Heywood, 459, 777 

Huddersfield, 1018 

Hull, 25, 102 

Ilford, E 

India, 297, 421 

Islington, 699 

Italy, 501 

Japan, 262 

Johannesburg, 378, 936 

Kendal, 

Kiagston-on-l'hames, 903 

Kirkcaldy, 201 

Kokstad, 421 

Lancaster, 540, 661, 908 

Leeds, 25, 64, 984 

Lewisham, 182 

Lexden and Winstree, 102 

Leyton, 661, 858 

Liverpool, 661 

London, 25, 64, 102, 142. 182, 218, 297, 
340, 377, 421, 460, 501, 582, 621, 
661, 698, 744, 777, 817, 858, 903, 
936, 1018 

Macclesfield, 936 

Mackay (Queensland), 817 

Maidstone, 64, 378, 639 

Maldon, 25, 540 

Malvern, 744 

Manchester, 64, 
903 

Matlock, 936 

Melbourne, 218, 500, 582, 661, 744, 
817, 1017 

Middleton, 64 

Narrandera, 661 

Navan, 541 

Newcastle-on-Tyne, 621 

Newfoundland, 501 

Newport (Mon.), 459, 582 

New Zealand, 64, 501, 903 

North Lancashire, 744 

North Woolwich, 777 

Oldbury, 421 

Oswuldtwistle, 501 

Paddington, 25 

Portsmouth, 460, m01. 954 

Preston, 541, 582, 661 

Ramsbottom, 262 

Reigate, 218, 378, 903 

Rotherham, 582. 621 

Rugby, 340. 1018 

Russia, 378 

St. Helens, 621 

St. Marylebone, 102, 142, 218, 421, 460, 
621, 744, R58, 903 . 

St. Pancras, 1018 

Salford, 218, 378, 582, 699, BIN, 903, 
984 


» 199, 500, 582, 


207, 375, 982, 621, 699, 


Contracts Closed—continued. 


Salisbury, 936 
Scuntherpe and Frodingham, 903 
Shetheld, 340, 621 " 
Ships’ telegraph installation, 263 
Shots (Lanarkshire), 661 
Sidmouth, 421 
South Africa, 378, 777, 858, 903, 936 
Southend-on- Sea, 143, 240, S18, 1015 
Spenborough, 6:9 
Stafford, 102, ed 
Stawell M 1с.), 25 
Stepney, 25, n. 
1018 
Stockton-on-Tees, 262 
Stoke Newington, 777 
Stourbridge, 477 
Stowmarket, 777 
Sunderland, ” 102, 297 
Sutton Coldfield, 421 
Swansea, И) 
Sydney, 25, 182, 
launton, 777 
Torquay, 102, 340, 421, 936 
Walsall, 143 
Watíord, 297, 541 
Wellington (N. Z.) UA, 501 
West Ham, 699 
Weymouth, 143, 777 


349, OUI, 661, ков, 


459, 621, 661, 744 


. Wicklow, 661, 518 


Winchester, эко, эв4 
Winnipeg, 362 
Wolverhampton, эво 
Worthing, 541, 582 
Wrexham, lug 
York, 984 


Contracts, Electrical specifications and, 


429 


Contracts Open— 


Aberdare, 339, 377, 420 

Aberdeen, 459, YRS 

Adelaide (Australia), 217, 201, 377, 420, 
459 


420, 776, 817, 857 


Alexandria, 25, 64 

Allahabad, 698, 744 

Amble, 581, 620, 660 

Annfield Plain, 261 

Argentina, 261, 296, 339, 620, 660, 
698, 743 

Ashford, 420, 459 

Ashton- under: Lyne, 698, 743 

Atherton, 660, 698 

Auckland (N. 7. ) Sos, 896 

Australia, 24, 64, 102, 141, 181, 217, 
201, 296, 339, 377, 420, 459, 500, 
540, osl, 620, 660, 698, 743, 776, 
817, 857, 890, 935, "O83, 1017 

Barking, 217, 261, 296, 339, 377, 420, 


409, 500 
Barnes, 776, 857, 896 
Barnet, 404, 500 
Barrowlord, 857 
Basingstoke, 743, 776 
Battersea, 296, 340 


Bedford, 206, 339, 377 
Bedwellty, 420, 459 


Belfast, 24, 64, 102, 141, 182, 917, 
261, 296, 339, 377, 420, 459, 581 
620, 660, 698, 743, 776, 983 


Belgian Congo, 24, 296 

Belpium, 24. 64, 102, 141, 182, 217, 
261, 296, 339, 420, 459, о), 044, 
581, 620, 660, 698, 741, 776, 817, 
8537, 896, 935, 953, 1017 

Bermondsey, 25, 64, 103 

Birmingham, 217, 262, 296, 935, 983, 
1017 

Bishop Auckland, 777 

Blackpool, Nol, 777, 817, 1017 

Bolton, 1017 

Bombay, 420, 817 

Bradford, 251, 660, Na 743 

Bramley (Yorks.), 420 

Brazil, 24 

Bridlington, 377 

Brighton, 420 

Brisbane, 377, 420, 459, 500, 540, 58), 
620, 600, 698, 743, 857, 896, 935 

Bristol, 857, 896, 935 

Buenos Aires, 261, 296, 339, 620, 660, 
698, 743 

Bulgaria, 182, 217 

Burton-on-Trent, 339, 377, 420 

Buxton, 540, 582 

Cairns (Queensland), 983, 1017 

Cairo, 25, 64, 102, 141, 182, 262, 
296, 339 

Camberwce'!, 

Canada, 935 

Canary Islands, 983 

Cape Town, 25, 142, 182, 
459, 500, 540, 582 

Cardiff, 420. 459, 95:3, 1017 

Carlisle, 540, 582, 620 

Carterton (N.Z.), 142, 182, 218 

Cavan, 500, 540 

Cheimsford, 660 

Chile, 141, 182, 217 

China, 24, 262. 296, 339 

Clacton, 14], 182, 217 

Constantza, 409 

Conway, 582 

Coventry, 377, 420, 459, 300, 857 

Crook, 743. 777, МІТ 

Crovdon, 102, 817, 857 

Cupar (Fife), 620 

Darlington, 262, 296, 339, 

Dewsbury, 182, 218, 262 

Doncaster, 262 

Douglas (1. of M.), 962 

Dover, 339, 698, 744 

Dublin, 218, 296, 339, 377, 420, 459, 
620, бю T$, 777, SIT, 857, 935, 
983, 1017 

Dukinfield, 109 

Dumfries, 896, 932 

Dundee, 25. 64, 
744, 935 

Dunedin, 68, 744, 


25, 64, 102 


218, 421, 


GIR, 743 


102, 218, 420, 698, 
953, 1017 


Contracts Open—continued, 


Durban, 985, 1017 

Eastoourne. 64, 102, 141, 182, 215, 262 

Eccles, 744, 774, 5:0, эзо, IBS 

Edinburgh, 182, 218, 262, 796, 339, 
377, 420, 409, ом), 240, эё, UZU, 
660, 6J8, 744, 935, 953, 101; 

Egypt, 23, 64, 108, 141, 152, 218, 262, 
296, 339 


Elland, 215. 262 

kpsom, 857, 56 

Falkirk, 27. B17, 857 

France, 25, 141, озо, 450, G20, 857, 
1017 


Francheval oc 25 

Fulham, 218, 296, 777, 817, 837 

Glasgow, 64, н! 620, 600, бэз, N30, 
э3о, 983, 1017 

Gravesend, 64, 102, 141 

Greece, 837 

Grimsby, 982, 620, GGU, 896, 93o, БЗ 

Hackney, 983, 1017 

Halifax, 420, 620, 1017 

Hammersmith, 102, 141 

Hankow, 24 

Harrogate, 620, 660 

Hindley (near Wigan), 983 

Hobart (1as.), 182, 217, 201 

lHiolinfirth, zo 

Huddersfield, 339, 377, 983 

Hull, 182, 582, 620, 600 

ога, 141, 152, 218, 620, 600, 698 

India, a 420, 405, 095, 144, 777, 
817, 857 

Invercargill, 25, 64, 102, 141 

Islington, 25, 64, 102, 499, 744, 777, 
817 

Johannesburg, 64, 102, 142, 152, 218, 
262, 296, ЗШ, 421, 80S, Ubo, 101, 


Kendal, 457, 596 
King's Lynn, 339, 377, 420 
Kirkcaldy, око, 620, 600, 896 


Lambeth, 936 

Lancaster: 339 

Lecds, 25, 339, 857, 896, 935, 983 

Leicester, 141, 182, 218, 817, Бо, 896 

Leigh, 340 

Lewisham, 102 

Leyton, B»60, 936, 983 

Limerick, 660, 744, 777 

London, 25, 64, 102, 141, 182, 218, 
262, 296, 340, 420, 459, 582, 620, 
0600, бую, 744, 777, 817, Bur, 896, 
936, 95839, 1017 

Londonderry, 182, 

Luxembourg, 777 

Lytham-St. Annes, 459, 582, 6029 

Madrid, 777, 817, 858 

Maidenhead, 141 

Manchester, 25, G4, 102, 141, 152, 
218, 2602, 290, JM), 377, 420, 459, 
0, 540, 620, 600, 698, 744, 777, 
557, кю, 936, 953, 1017 

Melbourne, 24, 64. 102, 141, 181, 261, 
296, 339, 377, 420, 409, WW, 540, 
, 0920, 600, 698, 743, 776, 817, 857, 
коб, 930, 983, 101 

Meltham, 102 

Merthyr Tydfil, 349 

Middlesbrough, 152, 218 

Milnrow, 2300 

Montevideo, 25, 451, 
858, BUG, 983, 1017 

Morocco, 26, N57 

Mouniain Ash, 620 

Napier, 620, 660 

Newcastic-on-PFyne, 64, 817, 557 

Newcastle. (N.S.W.), 377, 420, 459, 
(16, 817, 857 

Newmill (Huddersfield), 777, 517 

Newport, 20 64, 102 

New Zealand, 25, 64, 102, 141, 182, 
218, 262, 296, 377, 420, 454, Se, 
620, 600, O98, 744, 777, 857, КЮ, 
983, 1017 А 

Norrkoping, 540, 582, 620, 660 

Northern. [reland, 983 

Nottingham, 296, 660, 698, 858, 896 

Oldham, 64, 296, 344 

Paddington, 660, 698, 744 

Paris, 141, 620 

Pe enkridge’ (Staffs.), 936, 983, 1017 

Penshaw (Co. Durham), 377 

Pentre, Rhondda, 377, 420, 459 

Perth (W.A.), 24, 64 

Plymouth, З), 377, 698, 744 

Pontllanfraith (Mon.), 142, 182, 218 

Poole, 660, 698, 744 

Port Elizabeth (N.Z.), 142, 182, 218 

Portsmouth, 218, 202, 296, 420, 896, 
936, 983 

Preston, 582, 620, 660 

Pretoria (S.A.), 262, 296, 340, 777, 
817, 858 

Reigate, 582, 620, 660 

Rhyl, 936 

Riversdale (Cape Province), 817, 858, 
896 


218, 262 


660, 698, 744, 


Rochdale, 582, 620 

Rochford, 142 

Rotherham, 420 

Rumania, 296, 409, 

St. Annes, 421 

St. George's-in-the-East, 64, 102 

St. Johnston. (Co. Donegal), 600, 638, 
744 

St. Marviebone, 218, 262, 296 

St, Pancras, 182, 698, 744 

Salford, 262, 340, 377, NOB, 936, 983, 
1017 

Salisbury, 698, 744 

Santiago, 141, 182, 217 

Schaerbeek, 339 

Scunthorpe, 282 

Sevenoaks, SHI, 377 

Shorediteh, 296. 983, 1017 * 

Sidmouth, 64, 102 

Skipton, 102, 142, 182 

Smethwick, 420 

Sofia, 217 


744, 777, 817 


Contracts Open—continued. 

South Africa, 25, 64, 102, 141, 182, 
218, 262, 296, 340, 377, 421, 40%, 
500, 540, 580, GUB, 77, 814, 838, 
вэб, 936, 983, 1017 

Southampton, 421, 459, 620, 660, 817 

Southend-on-Sea, 858, 896, 936 

* Southport, 582, 620 

Spain, 215, 6:0, аг 777, 817, 858, 983 

Stepney, 182, 21 ‚ 282 

Stockton-on- en 64, 102, 340, 377, 
42] 

Stoke-on-Trent, 25, 142, 182, 218, 
262, 296, 340, 377, 409, 540, 582, 
620 

Sweden, 540, 982, 620, 660 

Sydney (N.5.W.), 24, 141, 182, 217, 
261, 296, 339, 377, 500, 940, 981, 
660, 698, 743, 817, 857, BYU, 9Jo 

Taunton, 582, 620, 963, 1017 

Tientsin, 262, 296, 339 

Tilbury, 296 

Torquay, 102, 142, 218, 262, 297 

Tottenham, 218, 262 

Tournai, 141 

Tunbridge Wells, 896, 936, M3 " 

Turton (near Bolton), 349, 377 

Tynemouth, 182, 218, 262 

Uruguay, 25, 64, 102, 142, IN2, 218, 
459, 300, 540, 660, GUS, 744, Bob, 
896, 936, USS, 1017 

Walsall, 25 


Warrington, 142, 182, 218, 377, 421, 


459, 896, 936, 983 

Wellington (N.Z.), 142, 182, 218, 262, 
290, 420, 469, 582, (i20, 660, 698, 
744, 857, 896, 983, 1017 


West Ham, '421, 459, 500 
Weymouth, 297, 340, 377 
Windhoek, 896, 036, 983 

Worcester. (Cape Province), 858, 896 
York, 600, COS 


Contracts, Plant, 123 

Contracts, Public, 177 

Contracts, Secrecy in South African, 235. 

Contracts, South African official, 203 

Contracts, The importance. of advertis- 
ing for tenders foe public, 773 


Convention, Franco-Canadian commer- 
cial, 372 
Cookers, Instructions for installing 


electric, 55 


Cookers, The cficiency of gas, 422 
Cooking for welfare centre, Electric, 
778 
Copper refining, 622 
Correspondence — 
Appointments vacant and ‘ Un-em- 


ployment,” by ** A Genuine Un- 
Employed without the ‘ Dole,’ "' 
493; by “L. V. W, 534 

Arc welding, by W. E. Rogers, 135, 
254; by J. Arnold, 135; by W. 
Langdon- s 210, 598; by E. 
Gilbert, 289, 370; by T. W. J. 
Powell, 331, 678; by A. Fisher, 
331 

Architects and electrical contracts, by 
* Devonian,” 639 

Australian. sapphires for jewelled in- 
struments, by H. Bengtsson, od 


Bed-switch dangers, by F. R. Cripps, 
288 
Braking contactor gear, Dynamic, 


by “ Electrical Crane Engineer," 
249 

Brilliant future of electricity, The, 
by G. W. Mascord, 768 

Broadcasting problem, A, by A. E. 
Bennett, N38 

Can the “ maximum " price be ex- 
ceeded?) by *“ Electricity Supply 
Engineer," 732; bv *''Lex," 839 

Cape Technical College, The, by 
N. C. Woodfin, 369 

Carclessness of power users, The, by 
№. Pensabene-Perez, 135; by H. 
Green, 210; by W. F. Higgs, 254 

Change-over experiences, by W. L. 
Wreford, 173 

Changing-over networks from d.c. to 
a.c., by * Distribution," 369; by 
" E.H.T.," 413; bv M. Farrer, 
478, 533; by "s. G. M.," 493; 
by W. E. Rogers, 533 

Church, The engineers’, by E. K. 

wiring, by P. M. 


Scott, 304 

Cleanliness in 
Braidwood, | 691; by Lowden 
Bros. & Co., 731 

Contractors and broadcasting, by 
L. F. Fogarty, 639 

Cost of living in Nigeria, by ©“ West 
African," 598 

Costing, by F. C. Lawrence, 731, 
888; by ©“ Another Cost Accoun- 
tant," 839 

Costing system tell? What should a, 
by E. T. Elbourne, 370 

С.М. cable, Earthing. bv J. Dean, 
254; by L. F. S. Sington, 288 

Demand for electricity, by К. 
Birkett, 85 

Earthed return, The, by E. G. 
Pink, 999 

ETA. and the broadcast wireless 
scheme, by F. W. Challis, 413, 
597; by R. Falshaw, 493 

Electric vehicic, The, by Electromo- 
bile, Ltd., 369 


Lad 


Electrical engineers’ remuneration, 
by '* Eiectrical Engineer," 331; 
by the Secretary, Society of 


Techr.ical Enginer rs, 479 
Electrical, prospects in; America, by 
“Old Reader, 8 S by C. 

Saville, 999 


JULY 6, 1928.) 
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Correspondence — continued. 

Electricity in iron and steel works, 
by J. E. Stewart, 878 

Empire resources, The development 
of, by '' Migrant," 51 

Employment situation in the United 
States, Lhe, by Г. W. Wootton, 
1038 | 

Engineers in Parliament, The duty 
of, by J. D. Troup, 52 


Е.Р.Е.А. and Halifax Corporation, 
The, by " E.P.E.A. Member," 
332; by J. F. Heslop, 368; by 


* Fair Play," 368 
" W. Н. S.," 368 
Equivalent temperature 
J. N. R. Nixon, 598 
Fair trading—A lesson from the gas 
industry, by E. A. Pinto, 493 
Faults in wiring, by J. C. White, 
639 


: by 


tests, by 


Forecasting the demand, by " Enter- 
e»ted," 999; by “ Unemployed,” 
1039 

Gas r. electricity, by W. Baxter, 679, 
632 


Government and Inter-Imperial 
trade, by W. G. Newbury, 732 
High-voltage power transformers, by 
А. G. Ellis, 289 

Home Office regulations, 
"A. W. E," 94 

LEE. Council nominations, The, by 
"M.LE.E.," 888 

Шипнипапоп of automobile 
гооп, The, by 
Electrician," 598 

Installation. work, Guaranteed, by A. 
McLeod Bisset, 53 

Irish water-power, by А. W. Ander- 
son, 
Lighting of Prince's Dock, Glasgow, 
by Johnson & Phillips, 999 
Lister electric lighting sets, by 
Mawdsley’s, Ltd., 174 

Lead factor, The ambiguity of the 
implications of the annual, by 
Н. G. Rowledge, 13 

London's electricity supply, by К. W. 
Purse, od, 134, by W. R. Elliott, 
25 

Low-temperature 
Lightfoot, 878 

Meter readings and multiplying fac- 


The, by 


show- 
'* Automobile 


heating, . by J. 


tors, by © Secretary," 855; by 
" Bandon," 959 

Motor-car starter problem, A, by 
*Wouldn’t Charge," 94; by 
"Peekay," 139; by R. G. 
Fletcher, 173; by E. Smith, 


210; by “ Clyde,” 255; by Elec- 
trical Apparatus Co., 255; by 
** Contractor's Foreman." 239; by 
W. Skipsey, 255; by Bray, Mark- 
ham & Reiss, Ltd., 255; by G. F. 
Hardwick, 256; by A. Н. Short, 
28y 


Motor-car wiring, by W- Ellerd 
Styles, 839; by the Macintosh 
Cable Co., 839 

Motor query, A, by “G. W.," 1039 

Multiple circuits, by © M. K.” Elec- 
tric, Ltd., 958; by €. D. Falcke, 
1039 

Nation's. output of electricity, The— 
A correction, by James Edgar, 


Nitrogen from air, by E. K. Scott, 
768 


Oil-ring lubrication, by О. L. 
Record, 173 

Partnership, Not—A correction, by 
C. H. Wordingham, 210 

Patents and inventions, by “* Twice- 
shy,” 1039 

Phase advancer, An electrochemical, 
by W. Cramp, 135 

Placing of contracts by public bodies, 
The, by C. W. Crosbie, 353, 330; 
bv S. A. Stigant, 290, 413, 478; 
by A. A. Goldstone, 390; bv 
R. Н. Schofield, 330 

factor, Improvement of. by 
W. E. Rogers, 13, 95, 679, 768; 
by E. W. Dorey, 13, 52; by H. 
Higham, 95; by F. J. Stevenson, 
95; by E. J. Timberlake, 731; by 
Industrial — Electroplant, Ltd., 
731; by “F. G. H.." 731, 768; 
by Pooley & Austin, 838 

Price of electricity, The, by 
gusted,"" 479 | | 

Prosprets of electrical "y pni in 
Canada, The, by “ Prospective 
Emigrant,” 692; by G. R. Arch- 
deacon, 877 


Publicity for domestic appliances, by 
IN. » 


** Dis- 


Radio demonstrations by unskilled 
operators, by ** Listening-in,"" 598 

Radio merchandising, Hints. оп, by 
Radio Society of Great. Britain, 
52 


broadcasting disa- 


Radio telephone 
Addenbrooke, 


bilities, by G. L. 
254 
Rating terminology, by *''Simplon,"" 
493 
Rex v. Kerr, by R. Battersby, 369 
Sale of wireless apparatus, The, by 
Н. Marrvat, 368; by “ Your 
Manchester Correspondent," 2533 


Secret commissions, by the Secre- 
tary, Bribery Prevention League, 
2м; 

Situations vacant, by С, С. Wha” 
9л 

Small power stations, by ]. Е. 


Stewart, 878 


Correspondence —continued. 

Small village lighting schemes, by C. 
Wood, 879; by F. Rcid, Ferens 
and Co., 888 

Society of Technical Engineers, The, 
by '* Society of Technical Engi- 
neers,” 12; b “ Foundation 
Member, S.T.E.," 13; by *“ Salvo 
jure," 52; by '*Six Members of 
е S.T.E. from its Foundation," 
Ө 

" Some job," by A. C. Black, 370 

Stage and advertising, The, by R. E. 
Gamley, 14 

Static charge in printing machinery, 
by "''inquirer," 134; by R 
Bottger, 174; by E. Rowlett, 
210; by W. Pinkerton, 254 

Strange phenomenon, A, by “ Cine- 
Car,” 94 

Student engineers, by ** Observer,” 
94; by “Аа Sum," 174; by "A 
Prospective Student Engineer,” 
in by “Ап Old N.E.S. Co.," 


Theft of electricity, The, by A. 
Preston, 94; by O. E. Malin- 
verno, 175; by W. F. Sands, 175; 
by A. R. Porter, 290; by Landis 
and Gyr, Ltd., 331 


Therms and Kelvins, by J. W. 
Meares, 331 
Trading organisation, by W. F. 


Higys, 767; by B. Gill, 
* Wholesaler," — 839; : 
Beadle, 839, 878; by T. B. Morley 
and Co., 888; bv H. Marryat, 888 

Training of engineers, The, by 
" Young Engineer," 
"Junior," 479; by "N. O. 
Chance," 533, 639; by '' A Chief 
Engineer," 679 : 

Transformer, Highest-voltage power, 
by W. S. Taylor, 51, 255, 332; by 
Metropolitan - Vickers Electrical 
Co., Ltd., 134 

Vacation lectures on water power at 
the Gtenoble University, by T. 
Rich, 1039 

Watt-hour meters for alternating'-cur- 
rent consumers, by A. H. Sea- 
brook, 175, 332; by G. North, 288 

What should a costing system tell? 
by E. T. Elbourne, 370 

Window, That little, by W. E. 
Warrilow, 14 

Wircless apparatus, The sale of, by 
C. Culmer Hodges. 136; by L. E. 
Wilson, 173; by The New System 
Private Telephone Co., Ltd., 210; 
bv '' Contractor," 332 

Wireless hints, by F. Broadbent, 639 

Wireless ' Monopoly," The, Бу 
W. C. Jeary, 691 


768; by 
by T 


Corrosion, Allovs resistant to, 716 

Corruption, Secret commissions and, by 
T. Rich, 168 

Cost accountants’ examinations, 657 


Cost of electrical installations, The 
high, 155 

Costing, Planning, progress and, by 
F. W. Pope, 799 


Costing, Standardisation in, 336 
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Westgate-on-Sea, 180 

West Ham, 18 

West Hartlepool, 260 

West of Scotland electricity district, 
934 

West Wilts, 737 

Wehr and  Collinham  (Yorks.), 

5 


Great 


Weybridge, 658 
Wevmouth, 260 
Whitehaven, 458, 976 
Whitstable, 24 

Whitworth, 295 

Wicklow, 140, 579 
Wigan, 775 

Willesden, 418 

Wiltshire, 539 
Wimbledon, 498, 775, 934 
Winchester, 375, 580 
Windsor (Queensland), 139 
Windsor, 260 

Wirral, 180, 499 
Wokingham, 816 
Wolsingham, 101, 458 
Wolverhampton, 57, 
Woodford, 216 
Worcester, 499, R16 
Workington (Yorks.), 419, 737 
Worthing, 418, 580, 934 
Wrexham, 260, 375, 499, 580 
Yarmouth, 775 

Yeovil, 57 

York, 419 


580, 775, 816 


Lighttng and 
dents, 
890 

Lighting. Bad shop, 2 

Lighting equipment guide, A, 293 

Lighting, Factory, 647, 850 

Lighting, Industrial, 883 

Lighting, Modern stage. 406, 447 

Lighting of printing works, The, 682 

Lighting of printing works, The, bv 
L. Gaster, 717 

Lighting of St. Mary's Church, Stoke 
Newington, 700 

Lighting of trains, Electric, 683 

Lighting plant, Country house, 849 

Lighting, School, 403 

Lighting sets, Small, 336 

Lighting to displace wallpaper, 824 

Lightning, Artificial, 905 

Lightning photograph, A, 905 


the prevention of acci- 
Industrial, by L. Gaster, 


Liquidations— 

Abbott, Anderson & Abbott, 257 

Acme Electric Traction Co., 371, 534 

Acme Welding Co., 333 

Airev, G.. & Co., 136 

** All-British " Wireless 
tures Co.. 693 

Aluminoid, 333 

Anglo-French Wireless Cn., 654 

Anglo-Mexican Electric Co. 29] 

Anode Wireless and Scientific Instru- 
ments, 211, 257, 333, 452, 654, 733, 
851 

Apex Electric Accumulator Syndicate, 
414 


Manufac- 


Armature Repairing and Supply Co., 
R12 


Arrowsmith, H., & Co.. 971 

Associated Electric Traders, 136, 211, 
693 

Auckland Electric Tramways Co., 333 

Bell Battery Co., 931 

Blackburn. W. (Kew), 859, 971 

Bristowe, W. J., & Co., 852 

Britannic Electrical Co.. 453 

British Generator Co., 693 

British Illuminated Sign Co., 211, 7 

British Power Co., 333 

British Radio-Wireless Manufacturing 
Co., 1011 

British Scientific Apparatus Manufac- 
turing Co., 371 

British. Transmission Co.. 257 

Cark and District Electric Supply Co., 
891 

Cedes Electric Traction, 654 

Chichester Flectric Light and Power 
Co., 812 

City Fedr: 
castle). 333 

Connolly Pros., 257, 333, 371 


Cork Electric Free Wiring Ca.. 654 
Corona Lamp Works, 176, 211, 256 


Welding Co. (New- 


Liquidations— continued, 

rigs phone Manufacturing Co., 891, 
70 

Direct United States Cable Co., 891 

Doherty, P. S. (Engineers), 291 

E. B. С. Electrical Co., 211, 257 

Econ Manufacturing Co., 333, 371, 
452, 535, 693 

Electric Brass Wares, 291, 371 

Electrical Co., The, 1011 

Electrical Industries, 291 

Electricars, 414 

Elcctro-Metallurgical 
207 

Enyinecring Products Co. s 

Ferguson, W. J. (Redditch), ә | 

Finlay, J., & Co., 576 

Flüorundunar Fine Curbons, 333 

Gillitt, 5., & Co, 176 - 

Grimsby Electric Vehicle Co., 654 

Grimsby Electric Welding Co., 770 

Gwyone's Engineering Co., 971 

Harris Electro Metals Co. 136, 291 

Hitchcock’s Engine Co., 
1011 

Institution. of 
931 


Extraction Co., 


Magnetic 


Electrical Engineers, 

International Railophones, 770, 1011 

Irish Hydro-Electric Syndicate, 291 

Isleworth Rubber Co., 14 

1. T. E. Electrice Co. (1907), 770 

Kartret Engineering Co., 535 * 

Lawford Koss, 970, 1011 

Ledward & Beckett, 614 

Lee, A., & Co, Ltd., 371 

Leitner. Electrical Co., 576, 891 

Liverpool District. Lighting Co., 176 

London Electrobus Co., 176 

Magnus Volk, 654 

Malaga Electricity Co., 1011 

Maxim Lamp Works, 53 

Месрап & Watson, 576 

Midgley, J. B., 770, 891 

Modern. Electrical Supply Co., 14, 36 
453, 534 

New High-Pressure Gas Light, Chemi- 
cal, and Electric Supply Co., 291 

Nuneaton Electrical Contracting 
Co., 

Pearsons (Electricians), 495 

Peckham Truck and Enyincering Co., 
14 

Portable Electric Motors ue 211 

Preston, C. P., & Co 

Projector Publicity Со, The, 211, 371 

Radio Electrico, 14 

Radio Installations, 770, 891 

Кошо Service Co.. 333, 414 

Russell Electrical Appliances Co., 812, 
930 

Sanitas Electrical Co., 14 

Scarborough Tramways Co., 770 

Scientific Journals, 414 

Sulectric Co., 333 

Sparking (A.C.) Plug Coa., 371 

Standard Electric Sign Co., 333, 576, 
614, 971 

Star Electrical Accessories, 371 

Stockwell & Ohms, 333 

Sykes & Sugden, 14 

Tayside Electric and Gas Light Co., 


5 


T. B. S. Electrical Construction Co., 
The, 14, 53 

Telenews, 333 

Thanet Electric. Co., 693 


Theatrephone Co., 333, 414 
Tofield & Robinson, 176 
Ventiheta, 812, 891 

Vulco Accessories, 136 
Watson's Electric Co., 770 


West London Scientific Apparatus 
Co., 291 
Wilson, Hartnell & Co., 176 


Wireless Components, Ltd., 453 


Liverpoot, New contract conditione at, 
977 


Liungstróm air preheaters, 714, 892 


Ljungstrom turbine locomotive, 901 
оча building, Domestic, bv 
Gillott, 91 


Loan redemptions in Germany, 203 

Local exhibitions, 17, 97, 137, 213, 
336, 374, 414, 496, 617, 656, 696, 
736, 773, 803, 932 


Locomotive, А gas-electric, 552 


Locomotive competition, | Storage-bat- 
tery, 692 
Locomotive construction in France, 


Electric, 497 
Locomotive contract, 

African electric, 1014 
Locomotive developments, 661 
Locomotive repairs, Electric, 985 
Lock-out,  Boilermakers', — 695, 774, 

N13, 892, 931, 1012 D 
London and Home Counties electricity 

district, 251 | 
London & N.E. Railway, A train- 

control board on the, 249 
London, . Broadcasting in, 144 


The South 


L.C.C. and the London Electricity 
Supplv Bill, The, 224 

L.C.C. says British goods first, The, 
2? 

London, Electric vehicles in, 186. 

London Electrical Engineers’ re-union 
341 

London Electricity Supply Bill, The 


1..C.C. and the, 224 Е 
London's electricity supply, 3, 43, 162, 
183, 362, 402 
Long-service association, A, 695 
Losses, A year’s, 2 
Lost time, 136 
Lots Road, New turbo-alternator for, 


137 
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Lubrication of І.С. engines, The, 27 

Lubriation, Oil-ring, by J. T. Yowl- 
son, 89 

Lunch, An electrical, 294 


МЕ in mining, 225 


Muchinery, Marine electrical, 688 
Nachinery, The depreciation of plant 
and, by H. G. Clayton, 726 
Machinery, The rating of, 293, 675 
Machinery Users’ Association, 772 
Magnesite, Electricallv-sintered, 662 
Magnetic alloy, Permalloy—A new, 928 
Magnetic drum recorders and trans- 
mitting keys, by N. W. McLach- 
lan, 393 
Magnetic. properties, An alloy of re- 
markable : Permalloy, by H. D. 
Arnold, 1023 
Magnetic searching for metals, 515 
хар separation of coal from slag, 


Magnetron, The, 23] 

Maidstone exhibition, 336 

Maintenance of voltage on a d.c. dis- 
tribution system, The, by P. L. 
Robinson, 237, 555, 634 


Manchester, Electricity supply and 
traction at, 953 
Manchester — electricity undertaking — 


Ihe New Barton generatfng sta- 
tion, 979 

Manchester Radio Exhibition, 421 

пет Steam Users’ Association, 
3 

Manchester, The electrical equipment 
of the Theatre Royal, 484, 617 

Mangnall-Irving  thrust-borer, The, 185 

Manufacturers and contractors, Supply 
authorities, 202 

Marine electrical machinery, 688 

Mists, Radio-station towers and, 493 

Materials, The X-rav examination ol, 
by A. G. Warren, 672 

McLaglan system of resuscitation from 
electric shock, The, 572 

Mechanical improvements in coal 
mines, 762 

Mevhanical problems in the rubber 
industry, Some, 462 

Medical testimony, 504 

Malicine, Electricity and, 303 

Meeting of creditors, 257 

Mercury-vapour rectifiers, Automatic, 

Mersey railway, Automatic signalling 
on the, 462 

Mespot, Football in, 264 

Metals, Magnetic searching for, 515 

Metals, Recrystallisation and crystal 
growth in, 517 

Metals research, Non-ferrous, 304 

Meter, А new house-service, 753 

Meter, A new type of direct-current 
watt-hour, 494 

Meter reading, Novel, 72 

Meter, The electric flow, 33, 99 

Meter, The Lea coal, 874 

Meters in Czecho-Slovakia, 336 

Metric system, America and the, 412 

Metric system їп Russia, The, 814, 933 

Metropolita п-Уіскегѕ showrooms, New, 
214 


Mexico, Future possibilities in, 416 

Mxanite insulation, Test of, 873 

Mikrophone, The hot-wire, by W. S. 
lucker, 151 

Microphonic flames, 904 

МЕ, An electricallv-driven. wire rod— 
Messrs. Johnson &  Nephew's 
works, 941 

Mill. Large electrically-driven pulp and 
paper, 

Mill, Modernising a textile, 504 

diners’ electric lamps, 438, 623, 662, 
1025 


Mines, Accidents in, 242 

Mins, Cheap electricity supply for, 
475 

Mines, Electricity in coal, 904 

Mines, Electricity in United States, 
Bas 


Mines, Radio-telegraphy in, 26 

Mines, Safety in, 204 

Mines, The- ** Glo-Clad " wiring sys- 
tem for, 752 

Mining Exhibition, The International, 
134, 91 

Mining, Machinery in, 225 

“Model Engineer " Exhibition, The, 
65 

Midernising a textile mill, 504 

Morse relay, The Audion, 701 

Motherwell electrical exhibition, 137 

Motor and Motorcycle. Exhibitions, 
The, 656 

Motor-car battery ipnition, 438 

Motor-ar industry, Parliainent and the, 
374 

Motuor-control gear, G.E.C. 
mer~{ed, 

Motor<ontrol pillar, The Vauxhall, 277 

Motor. manufacture at Sydney, Electric, 
513 

Motor of small diameter, An electric, 
342 


oil-im- 


Motors and generators, The perform- 
4nce of industrial, 383 

Motors, Single-phase shunt commutator, 
by N. Pensabene-Perez, 764 

Meters. (without. commutators), Vari- 
able-speed a.c., 75, ЗИ 

" Moving platform" scheme for Paris, 
LL 


Multiple circuits, R82 
Muni ipul contracts: An appeal to the 
Government, British, 138 


Municipal electrical showrooms, 535 
Municipat electricity supply, 1922-23, 


92: 
* 


NH (Sir Philip), on the electrical 

situation, 523 

National Association of Radio Manu- 
facturers, 50 

National Association of Supervising 
Electricians, 541, 745, 876 

National Association of Supervising 
Electricians' dinner, 304 

National Association of Supervising 
Electricians, annual meeting, 399 

Nation and its inventors, The, 964 

National coal resources, Survey of, 1025 

National diplomas and certificates in 
electrical engineering, 871 

National electrical wages agreement, 


National Uluminating Committee, The, 
619 


мз ome Industrial Council for 
c  Llectricity Supply Industr 
The, 903 y рр'у у, 
National Physical Laboratory, 1085 
Natural '* laws," 802 
Naval high-power valves, The develop- 
ment of, by H. Morris-Airey, 433 
Naval war inventions, 148 
Nechells generating station of the Bir- 
mingham Corporation, The, &59 
Negotiations failed, Why the, 214 
Netherlands electrical ‘industry, The, 


Network from direct to alternating 
current, Some notes on changing 
over a, by M. Farrer, 246, 287 

Networks, The calculation of d.c. and 

a.c., by F. T. Chapman, 486, 542 


New Companies — 

Aberdeen Radio Co., 928 

Acton-Burnell, A. E., 907 

Advanced Wireless, 543 

A. E. G. Machinery and Apparatus 
Co., 702 

Aerial Wire and General Manufactur- 
ing Co., 265 

Albert and J. M. Anderson Manufac- 

| turing Co., 665 

Albion Rotary Engines, 624 

таа Wireless (Australasia), 
9 


Amplifiers, 266 
Anglo-American Alliance Corporation, 
424 


Anglo-Polish Electrical 
Corporation, 825 
Anna Liffey Power Development Co., 

624 


Development 


Armature and Engineering Co., 987 

Armstrong Construction Co., 709 

Armstrong (John) & Co. (Manchester), 
665 


Auckland's Wireless, 1026 
Automatic Burglar Alarm Co., 306 
Automatic Соп Winder and Electrical 
Equipment Co., 866 
‘Auto Welding and Engineering Co., 
146 
Bamford Works, 68 
Barnard, J. W., & Haynes, 28 
Barrow & Co.. 424 
Basic Power Trust, 747 
Bates, E. M., 702 
Вау-Вгооке Со.„ 866 
z Bavliss, March & Newev, 385 
“B. D. S." Wireless, 624 
Reaver Electrical Supply Co., 586 
Belgian Mutagraph Co., 464 
< Bell Battery and Accessories Co., 866 
Belling & Lee, 28 
Bell’s Radio and Electrical Co., 146 
Bennett, A. J., & Weaver, 748 
Bennett, W., 187 
Birmingham Wireless Co., 665 
Bloom's (Wircless), 306 
Boston and District Electric Supplv 
Co., 866 
Braham, R. W. E., & Co., 187 
British Aerial Engincering Manufac- 
turers, 
British Arca Repulators, 146 
British General Radio Co., 505 
British Gramophone and Wireless Co., 
RGA 
British Homo Wireless Co., 266 
British Illuminated Sign Co., 306 
British Nett Battery Co., 748 ` 
British Ozone Appliances, 146 
British Wireless (1923), 146 
Broadcasting Installations, 187 
Brown, F. C. (Electricity), 826 
Bruce Campbell, 665 
Buss, Webb & Son, 826 
Bussanel Enyineers, 748 
Carv, Hallewell & Co.. 187 
Central Electrical Engineers’ Acces- 
sories Sunply, 344 
Centrifugal Clutches, 186 
Cheltenham Wireless Supplies, 624 
Coal Gas and Electrical Investments, 
186 


Cobb, Wehh & Co., 946 

Collier's Patent. Ebonite 
266 

Columbian Power and Transport Co., 


Horn Co., 


Comptophone, 543 

Condor Lamps (Great Britain), 344 

Corporation for the Economic De- 
velopment of Turkey, 68 

Cric Construction Co., The. 146 

Crystal Engineering Co., 424 

Defiance Electrical Co., 747 

Dickson & Gow, 106 


New Companies—continued, 


Dolywern and District 
Supply Co., 306 

Dorco =ngineering Co., 28 

Douglas, Hollis & Co., 826 

18 

:agle Wireless Su Co., 634 

Eastern Wireless Pe ‹ £4 

E. E. E. Carbon Co., 70% 

Electric Auto Supplies, 28 

p. Home Cleaning Service Co., 


Electric Welders (Leeds), 306 

Electrical Ohms, 946 

Electrical Power Equipment Co., 68 

Electricity Finance and Distribution 
Corporation, 665 

lee fo Chemical Manufacturing Co., 


Electricity 


Electron Co., 896 
Elefactors, 946 


m Electrical Manufacturing Co., 


Ellesmere Port Electrical Co., 907 
Elliot & McCarthy, 424 

Ellison, Fred., & Co., 946 
Embleton & Barker, 665 


SIDE Electrical Enginccring Co., 
Ether, 544 


Expert Electrical Co., 624 
кай condenser Manufacturing Co., 


Ferguson, C. J., & Sons, 907 
Ferguson, J., & Munro, 228 

S & Poulton, 464 

‘ivemiletown Electric Suppl 5 
Flactem Wireless, 385 и 
Fleet Bros. & Co., 424 

Forum & Co., 306 

Friend, Wintle & Co., 385 

F. Pos ааа Omnibus Co., 


F. W. Lamp Co., 986 
Gas and Electric Securities, 266 
Gem Labour-Saving Device Co., 702 
Gilbert, T. C., & Co., 424 
Glevum Motor and Radio Co., 543 
Gramophone Salons, 228 
Green, Horace, & Co., 665 
Hall & Brenard, 747 
Hambling, Clapp & Co., 786 
Harrisons, 385 
ирле (Manchester), 748 

„ EB. Electric Co., 1026 
H. P. Electrical Co., 266 
Hunter's Vale Accessories Co., 1026 
Insulating Materials, 28 
Insulating Supplies, 266- 
International Exaphone Co., 344 
ина нел Radio Manufacturers, 


Iron and Nickel Battery Co., 543 

Jacobs, L. (London), 46$ 

Jamieson, Duncan & Co., 866 

Johnson & Turner, 866 

Kelly & Tarshis, 505 

Kent Bros. Electric Wire Co. and 
E. H. Phillips, 665 

Kingsland Engincering Co., 748 

Knight, A. W., 586 A 

к Electric Manufacturing Co., 
26 

Lacy Patents Holding Co., 948 

Lead Hydrate Battery Co., 586 

Lenthall Gramophones, 344 

Light о’ Day Electric Lamp Co., 748 

Liverpool Electrical Engineering Co. 
(1923), 826 

London Universal Advertising Service, 
424 


London Wireless Co., 748 

Mackerron & Scott, 786 

Magnus Volk, 748 

Marchand & Chabloz, 786 Б 

Marchaphone, 748 

Маггес, 544 

Mathieson, T. B., & J. A., 907 

Mechanical Utilities Co., 

Metropolitan Electric Wire Co., 187 

Midgley Car Lighting Co., 946 

Midland Radio Telephone Manufac- 
turers, 702 

“м. K.” Electric Co., 665 

Mortlev, G. S5., Sprague & Co., 586 

Mulliner, S., 946 

Multi Electrode Radio Valve Co.. 464 

National Electric Lamp Co., 1026 

National Radio Corporation, 624 

№. E. S. (Bradfotd), 187 

Neon Lights (1923), 987 

Newport Electrical Co., 786 

Newtownbutler Electric Supply Co., 
624 

Norie, l'elmear & Millet, 106 

Northern. Light & Power Co., 907 

Northern Radio Co., 709 

North-Fast Coast Wireless Co., 107 

Nox Electric Lamp Co., 702 

Ormiston, P.. & Sons, 624 

Peckham Truck and Engineering Co., 
146 


Peres W. Rowe Commercial Vehicle 
Supply Co., 866 

Peto Scott Co., 106 

Phillips & Sons (Chiswick), 702 

Phillips’ Valves, 1026 

Phonex Manufacturing Co., 464 

Phono-Publicity, 1026 

Pickford. Johnson & Co., 702 

Piness & Dradlaw. 747 

Premier Electrical Supplies. 3606 

Prince's Electrical Clocks, 344 

Prior's Television (Patent Co.), 266 

Proctor Transport Service, R26 

Radiax, 306 

Radio Ebonite Supplies, 187 

Radio Garage Ca., R26 

Radio Gramophones, 28 | 

Radio, Fhonopere, and Electricals, 


106 


New Companies— continued, 


Radio rrouucis, obo 

Kadio Keception, v46 

Radio Slot Machines, 786 

Radio Stocks, 424 

Kadio "4ranstormer Co., 987 

Kadolian Manufacturing Co., 187 

Ke-kcho Wireless Manutacturing Co., 
106 

Reform Accessories Co., 745 

Kelty Electrical Apphauces, 494 


` Residential Wircless, 19 


Rhayader Electric Lii and Power 
Co., 580 

Rheostatic Co., 306 

Rissik, Fraser, Spinks & Co., 748 

Kobson, Paling & Co., 344 

Royle, F., 180 

Samoiloff’s Lighting Scheme, 424 

Saunders, J. B. (1523), 703 

Saunders’ Patents, 756 

Savoy Electric Construction Co., 28 

Saxby & Farmer, 344 

Scammell & Abbott, 665 

Scott, А. S. & Co., 1026 

Scottish Radio Centre, 826 

Seaton and District’ Electric Light 
Co., 786 

Shaftesbury Wircless and Engincering 
Co., & 

Shaw Electrical Transmission Co., 266 

Shetficld Wireless Depót, yst 

Sherborne Electric Supply Co., 266 

Shipton, E., & Co., 786 

Shorrock, H. N. (Morecambe), 907 

Smith, W. A. C., 424 


` Southwark Electric Co., 544 


South Yorkshire 
Co., 8665 

S. S. Wireless Co., 665 

Stafford Radio Co., 702 

Star Lamp Co., 266 

Stensigns, 68 

Stevenage Electric Light and Power 


Stevenston and District 
Supplies Co., 

Sutherlands (Electrical Engineers), 907 

Swansea Welders, 187 

Technical Instrument Case Manufac- 
turing Co., 

Thames босс Wireless Co., 586 

Thamesmouth Radio Manufacturing 
Co., 

Thompson, D., & Sons, 424 

‘Thompson Manufacturing Co., 424 

Thornton & Vowles, 987 

Townlea Electrical Co., 665 

Turner, E., & Co. (Manchester), 866 

Uneeda Welding Co., 385 

Universal Publicity Co., 505 

Valveryst, 228 

Vauxhall Electrical 
Co., 505 

Venner Grills, 586 

Ventimotore, 986 

Victor Radio, 187 

W. & M. Wireless Co., 228 

Ward, W., & Sons, 464 

Waterloo Electric Co., 907 

Weico Patents, 505 

Wellington Electrical and Radio Engi- 
necring Works, 464 

Westminster Tool and Electric Co., 

956 


Electric Welding 


Electrical 


Manufacturing 


Wholesale Equipments, 702 
Wilmore’s Wireless, 866 
Wireless Accessories Stores, 665 
Wireless Agencies, 

Wircless and Electric Co., 825 
Wireless Apparatus, 624 
Wireless Club, 665 

Wireless Development Syndicate, 586 
Wireless Enterprises, 464 
Wireless Experts, 825 

Wireless Lights Syndicate, 266 
Wireless Manufacturers, 866 
Wireless Supplies, 464 
Woodward Bros., 543 

Yera Electrical, 186 


New Electrical Devices, Fittings 


and Plant — - 
Air-break knife switches, New, 956 
'" Arora " electric cooking apparatus, 
758 


“ Aster ” welding plant, An, 492 


Auto-transformers, rge, 798 

'" Auto-Valve " lightning  arresters, 
919 

“ Blandficld "hot-water circulator, 
The, 


B.T.H. broadcasting receiver, The, 93 
Bush, A patent grip insulating, 11 
Coil-insulating device, A, 159 
Commutator slotter, A, 650, 745 
Commutator soldering machine, A, 


Contactor relay, A novel, 831 

Corrosion-proof switch, A new, 831 

“ Creda " cooker, А new, 795 

“ Crypto " rectifier, The, 919 

* Crypto variable-frequency 
nator, A, ll 

Dimmer, A small electric light, 11 

Distribution board, A new power, 396 

* Durex " wiring system, The, 279 

* Ebacol "" cable joint box, The, 1036 

Electromagnetic compass, A new, 831 

** Eve-Restolite " system, The, 638 

“ Flash-o-Lite '' adaptor, The, 279 

Flexible slick absorber, A, 172 

Floor waxer and polisher, 795 

Glass-wiping machine, A, 279 

Gramophone and radio set, А com- 
bined, 439 

Greenhalgh '* cable connector, The, 
795 

Hardness tter, Апел 638 


alter- 
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New Electrical Devices, Fittings 


and Plant—continued. 
* Hart " radio battery, A, 173 
" Heatrae ” boiling ring, The, 93 
Insulated wire stripper, An, 432 
“ Invisible " bell wire, 956 
* Jackson ° cooking equipment, 93 
** Jackson " fire, А new, 319 
"Heins studio projector, A portable, 


Lifcboat illumination, 831 
Low-pressure dry batteries, 450 

" Maborite '' refractories, 439 

Mixer, А food and drink, 78 

Motor stopping devices, ‘Emergency, 


Motors for low speeds, Small geared, 


" National " water-gauge illuminant, 
The, 599 

One-piece rotor, A, 650 

“* Owl " push button, The, 173 

“ Partridge " duplex lighting unit, 
The, 396 

Peebles- la Cour converters, 450 

Percussive tool, An clectrical, 919 

age Radford gravity float batteries, 


Petrol-electric crane, A, 439 

Pilot lamp for clectric irons, 78 
Radiator, A reflecting electric, 159 
* Redot "' electric fires, 159 
Reduction gear and clutch, 492 
Rheostat, A sliding contact, 396 
Runbaken Petrol gauge, The, 78 


“ Ruston " cold starting oil engine, 
The, 638 

Sifter for foundry use, An electric, 78 

" Sterling "’ broadcasting receivers, 
172 

" Sterling " high-pressure '* smooth- 
er,’ 1036 

* Superior " switch, The, 43У 


Terminal box, A motor, 1036 

Time-switching device, А mechanical, 
159 

Traffic-signal glove, A, 758 

Transformer oil-expansion chambers, 
449 

Trolley locomotive, A small, 599 

Tumbler-switch coupler, A, 396 

** Universal " brush holder, The, 650 

“ U.Re-Lite circuit) breaker, The, 
319 | 

“ Waste-not " paint pot, The, 79 

Welding set, An electric, 11 

Witton-Kramer truck crane, The, 319 


Newport (Mon.), Proposed electrical 
exhibition. at, 854 

New York, Electric signs in, 790 

New York electrical industry, A board 
for, 972 

New Zealand, 
of, 32 

New Zealand trade, 32 

New Zealand's trade with Germany, 
616 

Niagara, 
at, 

Niagara treaty suggested, New, 746 

Nineteen-twenty-two and after, 1 

Nitrates from the air, 858 

Nitrogen in the United States, The 

fixation of, 818 

Nitrogen, The fixation of atmospheric, 
by E. K. Scott, 712 

Non-ferrous metals research, 304 

North Africa, Electrical. developinents 
in, 138 

North Wales coalfield, The, 
Pickvance, 875 

Norway, Electrode production in, 439 

Norway, Foreign material in, 1002 

Norway, The electrical situation in, 43' 

Norway, Unemployment in, 374 

Norway’ s slow recovery, 916 

Norwegian aluminium works, America 

and, 16, 213, 293 

Norwegian market, The, 853 
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Plough, A cable trench, 27 
Plough tractor, New electric, 502 
Poland, Electrical engineering in, 854 
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Terry, 518 

Aluminium facts and figures, 735 

Amateur's book of wireless circuits, 
The, by F. H. Haynes, 575 

Applied calculus, by F. F. P. Bis- 
acre, 517 

Arithmetic for engineers, by C. B. 
Clapham, 178 

Broadcast receiver and how to work 
it, Your, by P. W. Harris, 575 

Colliery Year Book and Coal Trade 
Directory, The, 615 

Comment recevoir la téléphonie sans 
fil," by J. Roussel, 735 

Connecting induction motors, by 
A. M. Dudley, 768 i i 

Corrosion as affecting the metals used 
in the mechanical arts, by Dr. 
W. H. Hatfield, 212 

Costing and price fixing, by J. M. 
Scott-Maxwell, 769 

Costing organisation for engineers, 
by E. W. Workman, 652 

Crystal receivers for broadcast recep- 
tion, by P. W. Harris, 239 

Dictionary of applied physics, A, 

` edited by Sir R. Glazebrook, 574 

Diesel engines for land and marine 
work, by A. P. Chalkley, 97 

Directcurrent machinery, by 
Pender, 959 

Direction and 
wireless, by R. Keen, 

Discoveries and inventions of the 
twentieth century, by E. Cressyy, 


ition finding Бу 


Dynamo design and construction, by 
H. Avery, 278 

Electric cranes and hauling machines, 
by F. E. Chilton, 616 

Electric Railway and 
Journal diary, The, 212 

Electric wiring, by W. C. Clinton, 
616 

Electrical engineering laboratory ex- 
periments, by C. W. Ricker and 
C. E. Tucker, 652 

Electricity in agriculture, by A. Н. 

' Allen, 519 

Electrons, clectric waves and wire- 
less telephony, by J. A. Fleming, 
864 


Tramway 


Fifty years of * via Eastern,” 258 

Gears and gearing, by Capt. S. 
Bramley-Moore, 768 

Handbook for electrical engineers, 889 

Industrial applications of X-rays, by 
P. H. S. Kempton, 454 

Industrial electric heating, by J. W. 


Beauchamp, 
Internal-combustion engines, 536 
Internal-combustion engines, by J. 
Okell, 97 
Kelly's Directory of Merchants, 


Manufacturers, and Shippers of 
the World, 973 

Manual of reinforced concrete, by 
С. Е. Marsh and W. Dunn, 97 

Manual of up-to-date organisation 
and the science and practice of 
cost and works accountancy, by 
С. T. Turner and B. Wood, 575 

Mast and aerial construction for 
amateurs, bv F. J. Ainsley, 343 

` Mathematics for engineers, by W. N. 

Rose, 

Mechanical World electrical pocket- 
book, 1923, The, 178 

M.G.C. year book, 1923, The, 935 

Model clectric locomotives and rail- 

. ways, by Н. Greenly, 454 : 

Modern electrical theorv and relati- 
уйу, by N. R. Campbell, 558 

Moving picture projection, by 
Slater, 558 | 

Municipal year book for 1923, The, 


416 

Nickel, by H. White, 454 

Nitrogen industry, The, 
Partington, 343 

Patents for inventions, by J. E. 
Walker, 239 

Perry auto-time Morse system, The, 
by F. W. Perry, 518 

Philosophy of management, The, by 
O. Sheldon, 518 a 

Pitman's radio year book, 1923, 212, 
454 

Power plant engineering, Flectric, by 
J. Weingreen, 55 


by J. R. 


Practical electrician’s pocket book, 
1923, The, 853 

Practical electric light fitting, by 
F. C. Allsop, 616 


Practical Engineer Electrical Pocket 
Book and Diary, 1923, Phe, 15 
Practical testing of dynamos and 
motors, by C. F. Smith, 83g 


хи 


Reviews —continued, 


Profits with employés, Sharing, by. 


J. A. Bowie, 298 

Propelling a cargo boat, by D. В. 
Morrison, 772 

Muanton theory, The, by F. Reiche, 

4 

Radio-engineer to his son, Letters of 
a, by J. Mills, 343 

Radio experimenter's handbook, by 
P. R. Coursey, 864 

Radio-telephony ior amateurs, by S. 
Ballantine, 343 

Real mathematics, by E. G. Beck, 


517 

Reid’s handy colliery guide for North- 
umberland, Durham, Yorkshire, 
Cumberland and Westmorland, 
178 

Relativity and space, Four lectures 
on, by С. Р. Steinmetz, 864 

S.A. Mining and Engineering journal 
year book, 1922-23, 178 

Special steels, by Т. Н. Burnham, 
615 | 

Spectroscope and its uses in general 
analytical. chemistry, The, 772 

Standard handbook for electrical 
engineers, 889 

Steam turbine theory and practice, 
by W. J. Kearton, 889 

Steel, The electro-metallurgy of, by 
C. C. Gow, 278 

Tait’s electrical directory of Aus- 
tralia and New Zealand, 454 

Telephone erection and maintenance, 
by H. G. White, 178 

Text book on wireless telegraphy, 
Vol. 1, by R. Stanley, 959 

Traction motor control (direct cur- 
rent), by А. T. Dover, 772 

Who's Who in Enginecring, 137 › 

Wireless component parts and how to 
make them, by B. E. Jones, 653 

Wireless: Popular and concise, by 
Lt.-Col, C. G. C. Crawley, 939 

Wircless receiving apparatus, The 
nere of, by P. D. Tyers, 


Wireless telephones, by ]. Erskine- 
Murray, 615 

Wireless telephony for all, by L. M. 
Cockaday, 234 

Wircless valves simply explained, by 
J. Scott-Taggart, 298 7 

X-rays, by С. W. С. Kaye, 959 

Year book of wireless telegraphy and 
telephony, 1923, 536, 6 { 


Reyrolle’s armourclad switchgear, 59 

Rio exhibition, The, 178 

Road Congress, International, 541 

Rolling-mill installation, A B.T.H. elec- 
tric, 

Rolling stock, New underground, 219 

Rolling stock, Weight reduction in, 644 

коош electricity undertaking, The, 
a 


Royal Agricultural Show, The, 974 
Ко omumeen Travellers’ Schools, 
1 


Royal Society's soirée, The, 806 

Rubber industry, 177 

Rubber industry, Some mechanical pro- 
blems in the, 462 


Rubber industry, Technology in the, 
253 
Rubber products as dielectrics, The 


use of, by W. S. Flight, 396 
Rubber research, 139 


Rural districts, Underground distribu- 


tion in, 783 
Russia, Concessions in, 579 
Russia, Electrical production in, 292 
Russia, Electricity in, 110, 178 
Russia, Foreign interests in, 963 
Russia ordering generators abroad, 813 
Russia, Railway signaling in. 729 
Russia, Sweden and trade with, 496 
Russia, Swedish capital in, 456 
Russia, Swedish turbines for, 616 
Russia, Th» economic restoration of, 
208 
Russia, The electrification of, 82 
Russia, The metric system in, 814, 933 
Russia, Trading with, 259, 374 
Russian affairs, 761 
Russian electrical credit company, А, 
615 
Russian electrical journal. 536 
Russian electrical notes, 138. 476, 735 
Russian electrical shares, Sale of, 578 
Russian electrical steel, 615 
Russian electrical trusts, 592 
Russian industries, Electrification of, 


Russian lamp production, 1013 
Russian petroleum industry, Electricity 
in the, 972 
Russian stations, 
tors for, 365 
Russian supply works and manufactur- 

ing, 
Russian 
374 


Large turbo-gencra- 


turbo-generator production, 


Ruths steam accumulator, The, 866 


Ст. Mary's Church, Stoke Newington, 
Lighting of, 700 

Safeguarding of Industries Act, 292 
Safeguards against gas dangers, 746 
“ Safety first," 263 

Safety in mines, 504 

St. Helens Cable Co.'s new works, 695 
St. Marylebone the All-British, 203 
Salaries of technical staff, 294, 335 


Sale of wireless apparatus, The, 81 


THE ELECTRICAL REVIEW—INDEX. 


E i 


Sale prices, Germany's differential, 9 

Sales nup conferences, E.D.A., 305 
з э 

Salesmen, Points for clectrical, 82 

“ Saving seconds," 158 

Sener with electricity, Tempering, 


, 


Schere: of arrangement, 213 

School installation, 814 

School lighting, 403 

Science congress, A Pan-Pacific, 422 

Scientific Novelties Exhibition, 26 

эп electrical workers’ wages, 179, 

Scottish motor show, The, 177 

Secrecy in South African contracts, 235 

Secret commissions and corruption, by 
T. Rich, 168 

Sequestration, 14, 417, 614, 656 

Service notes, 185, 943 

Sewage lifting plant, 415 

Shaít signal recorder wanted, A, 119 

Shanghai, Electricity supply at, 954 

Sharchoklers, Employés as, 1013 

Sheffield University, Research labora- 
tories at, 757 

эр" Japan, Electrically-propelled, 


pip propulsion Diesel-electric, 99, 225, 


Ship propulsion, Electric, 521, 608 

Ship propulsion, Electric, by W. L. R. 
Emmet, 

Ship. propulsion, Gearing for, 541 

Ships’ electrical auxillaries, 945 

S radio equipment, High-power, 


Shopkeepers and electricity charges, 373 
Shop lighting, Bad, 2 
Shop-window heater, New use for a, 55 
©“ Short-circuit beetle," The, 583 
Short-circuit test on a  40,000-kVA 
turbo-alternator, 686 | 
Short-wave radio-telephony, 192 
Showrooms at Leicester, New, 488 
Showrooms, Municipal electrical, 535 
ie New Metropolitan-Vickers, 
1 
Show windows, Labelling objects in, 


Siam, Catalogues wanted in, 179 

Siemens and English Electric develop- 
ments, 55 

Sign, A novel electric, 905, 944 

Signalling in Russia, Railway, 729 

Signalling on the Merscy Railway, 
Automatic, 462 

Signs in New York, Electric, 790 

Silicious earth deposits in Skaane, 679 

Silvanus Thompson memorial lecture, 


Single-phase shunt commutator mofors, 
by N. Pensabene-Perez, 764 

© Situations vacant," 852 | 

Skaane, Silicious carth deposits in, 679 

Smoke abatement, 185, 378 

Smoke, Coal, 245 

Smoke prevention, 778, 824 

Smoke prevention, Helping, 601 

Société Francaise de Physique. 383 

Society of Arts installation, The, 245 

Society of Technical Engineers. 184 

Sofia, New telegraphic works in, 293 

Solar heat, The utilisation of, 904 

Solution, The, 16 

Sounding, Electric echo, 37 , 

South Africa, Accessories market in, 854 

South Africa, Electrical business in, 195 

South Africa, Industrial conciliation in, 
294 

South Africa, Trade statistics of, 995 

South African contracts, Secrecy in, 235 

South African electric locomotive con- 
tract, The, 1014 

South African electrical market, The, 
98, 973 

South African electrical trade, 933 

South African Electricity Act, 145 

South African Electricity Commission, 
The, 584 

South African Government expenditure, 

3 


South African official contracts, 203 

South African pumping installation, A 
large, 223 

South African tariff on radio appara- 
tus, 137 

South America, Spanish trade with, 496 

South America, Trade with. 292 

South American trade expansion, Dig 
ideas necessary for, 882 

South-East Lancashire Electricity Ad- 
visorv Board, 622, 865 

Spain, Electric omnibuses for, 177 

Spain, Electrolvtic iron in, 56 

Spain, The situation in, 

Spanish-Belgian company, New, 853 

Spanish companies, New, 455 

Spanish import duties, Changes in, 
1014 

Spanish trade with South America, 496 

“ Sparkless " sparks, 663 

Specifications and contracts, Electrica], 
429 

Specifications published, Patent, 40, 80, 
190, 160, 200, 240, 280, 320, 360, 400. 
440, 480, 520. 558, 600, 640, 680, 
790. 760, 800, 840, 880, 920, 960, 
1000, 1040 


Specifications, Switch and circuit- 
breaker, 310 
Sprague system of automatic train 


control, The, 494 
Spring cleaning, Electricity and, 157 
Stability, Foresight and, 361 
“ Staff’? director, The, 26 
Stage lighting, Modern, 406, 447 
Stainless stecl, 185 
Standardisation in costing, 336 
Standardisation of symbols and abbre- 
viations, 623 


 Sub-stations, The 


Standardisation, The need for, 104 
Standards of rating, 721 


Static interference, New device to 
-~ prevent, 65 
Static transformer  sub-stations, The 


arrangement of, 884 

Stations, Super power, 274 

Steam boilers, Electrically-heated high- 
pressure, 118 

Steam, High-pressure, 824 

Steam nozzles, 

Steam plant, E.h.p., 922, 955 

Steamer, A new cable, 825 

Steamer Faraday, The new cable, 354 

Steel castings, Electric, 986 

Steel, Russian electrical, 615 

Steel, Stainless, 185 

Steel trade improvement, 615 

Steel works, Electricity in iron and, 
by C. A. Ablett, 756, 794 

ee electrification contract, 

Steel works to reopen, Australian, 212 

SUE LIS by J. O. Knowles, 


Stocktaking, 97 

zc Newington electrical exhibition, 

Stoke Newington, Lighting of St. 
Mary's Church, 

Stoke-on-Trent, Extensions at, 158 

Stoker contracts, 656 

Storage-battery locomotive competition, 

Storage-batlery manufacturers and 
fair trading, 893 

Stoves for Johannesburg, Electric, 259 

Street accidents, 746 

Strike, Tube works, 893 

Structure of alloys, The, 783 

Students, British engineering training 
for Chinese, 4l 

Studies from a wireless laboratory, by 
W. H. Eccles, 674 

Submarine power cable, A large, 516 

arrangement — of 
static transformer, S84 

Sub-station “© Hauterive,” The out- 


door, 84 

Summer time, 503 

Super power station, Nottingham's, 
7 


Super power stations, 274 

Supply authorities, manufacturers and 
contractors, 202 

Supply maintained by batteries, 336 

Surface condenser tests, 366 

Survey of national coal resources, 
1025 

Sweden and trade with Russia, 496 

Sweden, Electric vehicles in, 794 

Sweden, Electrical industry in, 455 

Sweden, Railway electrification in, 
63 


Sweden's water power, 89 

Swedish capital in Russia, 456 

Swedish electrical engineering CO- 
operation, 773 

Swedish engineering industry, Employ- 
ment in, 

Swedish home and export trade, 695 

Swedish industry, 104 

Swedish turbines for Russia, 616 

Swiss electrical trade statistics, 269, 


Swiss machine industry, The state of 
the, 578 

Swiss problems and progress, 751 

Switch and circuit-breaker specifica- 
tions, 310 

Switches commended, Time, 56 

Switches, The manufacture of 
5 

Switchgear, Oils for transformers and, 
753 

Switchgear production, 523 

Switchgear, Reyrolle's armour-clad, 59 

Switchgear, Totally-enclosed ironclad, 


time, 


711 

Sydney (N.S.W.) Council and British 
preference, 1012 

Sydney deputy manager served with a 
writ, 7 

Sydney, Electric 
at, 


81 
Sydney's preferential proposals, 335, 814, 
974 i 


motor manufacture 


Symbols and abbreviations, Standardi- 
sation of, 


" TALKING shop,” 16 


Tantalum, The production and uses 
of, 

Tariff arrangements, French and Bel- 
gian, 1012 


178, 215, 
South 


Tarif decisions, Australian, 
294, 496, 695, 853 
Tariff оп radio apparatus, 

African, 137 
Tax, The sixpenny, 642 
Taxation and industry, 3, 563 
Taxation, The burden of, 443 
Technical advertising. 213 
Technical staff, Salaries of, 294, 335 
Technology in the rubber industry, 253 
Telegraph apparatus in Bulgaria, 

Manufacture of, 1 


Telegraph Notes— 
Afghanistan, J 
Algeria, 976 
Aryentina, 659 
Atlantic cables, 738, 857 
Australia. 181, 216, 500, 857 
Austria, 0 
Belgian Congo, 261 


[JULY 6, 1923. 


Telegraph Notes— continued, 
Belgium, 697, 776, 896 
Bulgaria, 896 


Canada, 458 
Ceylon, 540 


China, 140, 295, 540 

Czecho-Slovakia, 857 

Denmark, 935 

Dutch Indies, 738 

Dutch news agencies at law, 817 

bs 14, 149, 181, 261, 458, 733, 

Greece, 540 

Greenland, 660, 817 

Holland, 976 

Imperial wireless chain, 1016 

India, 101, 500, 60 

Irish Free State, 216, 1016 

Italy, 141, 217, 338, 499, 776, 976 

Japan, 338 

Kenya Colony, 141 

Latin America, 217 

Madagascar, 420 

Malta, 500 

Manchuria, 776 

Manila, 660 

New Atlantic cables, 

Norway, 141 

Operators’ hours, 540 

Pacific Cable Board, 24 

Pacific earthquake, 201 

Penang-Colombo cable, 776 

Poland, 419 

Post Office accounts, 376 

Radio at sca, 500, 976 

Radio-telegraphy, 58, 101, 141, 181, 
217, 338. 976 

Radio traffic control, 935 

Russia, 581, 620, 659, 776, 857 

Russian Island, 458 

Shanghai, 140 

Ships’ radio apparatus, 581 

Siam, 181 

South Africa, 217, 458 

South America, 620 

Sweden, 540, 1017 

Switzerland, 141, 896 

Telegraph service, The, 217 

Transatlantic cables, 619 

Turkey, 58 

Unauthorised — possession of 
apparatus, 698, 738 

United States, 10], 697 

Uruguay, 935 

Vancouver, 1017 

West Indies, 58 


261, 296 


х 
radio 


Teleyraphic works in Sofia, New, 293 

Telephone financing, German, 336 

ы installations in Holland, 
-rivate, (72 


Telephone Notes— 
Algeria, 935 
Australia, 181, 216, 816 
Austria, 101 
Automatic telephones at Glasgow, 816 
Belgium, 776, 896 | 
British Cochin, 619 
Broadcasting, 419, 458, 500, 540, 619, 
659, 697, 738, 776, 817, 857, 890, 
935, 976 
Broadcasting stations, New, 217 
Canada, 376, 538, 697 
China, 140, 216, 295, 458 
Costa Rica, 376 
Czecho-Slovakia, 2 
Denmark, 600, 776 
Finland, 295, 581 
France, 24, 261, 620, 697, 776, 856 
Germany, 581 
Glasgow broadcasting station, 376 
Greece, 261, 857 
Greenland, 48 
Guernsey, 499 
Holland, 181 
Importation of apparatus, 420 
India, 58, 295; 420, 619, 738, 1017 
International telephony, 140, 419, 499, 
539 
Irish Free State, 216, 660, 857, 1016, 
. 1017 
Italy, 217, 419, 697 
Japan, 6600 
Latin America, 217 
Latvia, 816 
Manchuria, 619, 776 
Manila, 660 
New Zealand, 581 
Northern Ireland, 1017. 
Norway, 58, 581, 620 
Portugal, 376, 458 
Post Office accounts, 376 
Radio telephones on lightships, 600 
Radio-telephony, 58, 141, 181, 261, 
296, 338 " 
Russia, 58, 376 
Shangha:, 140 
Spain, 58, 458, 659 
Sweden, 376, 459, 581 
Telephone service, The, 94, 58, 101, 
141, 181, 296, 376, 419, 458, 439, 
540. 659, 697, 738, 776, 857, 896, 
1016 
Turkey, 1016 
United States, 101, 141, 217, 458, 459, 
581, 738, 935 
Writtle station, 217 
Telephone, The Gaumont loud- 
speaking, 531 
Telephones, Constantinople, 933 
Telephones in India, 9 
Telephonic feat, An American, 462 
Telephony, Broadcast, 561 . 
Telephony over power lines, Carrier- 
current, 105 
Telephony, Solved and unsolved prob- 
lems in, by Prof. J. A. Fleming, 
929, 99 


Јо 6, 1923.] 


Telephony, Transatlantic, 88 

Temperature control, Automatic, 144 

Jenperature tests, Equivalent, by Dr. 
M. L. Kahn, 510 

bou saw-teeth with electricity, 
к 

Tenant, Electrical fittings and the law 
of landlord and, yll 

Terders ior public contracts, The im- 
portance of advertising for, 773 

Test of micanite insulation, 873 

Тъпи cables, New method of, 503 

Tests of continuous-current machines, 
Back-to-back, by С. F. Smith, 
194, 143 

Textile mill, Modernising 4, 

Theatre heating and ventilating, 450 

]heate Royal, Manchester, The elec- 
trical equipment ol the, 484, 617 

Theft of electricity and its prevention, 
The, by J. A. Reynolds, 4 

Theft of electricity in domestic supply, 
The, by J. R. Willingham, 248 

Therm to stay, The, ч 

lhermionic currents, 

thermupbones, Loose-contact, 
Miller, 290 

Thiet shocker, A, 81 

Thompson memorial lecture, 


by 1. 


Silvanus, 


Thoriated tungsten filament— Electron 
emission, The, 

Three-phase circuits, The approximate 
integration of reactive power in, 
by G. W. Stubbings, 846 

Tides, Harnessing the, 103 

Ixnsin, Industrial exhibit at, 

lime recorders, 

lime switches commended, 56 

Tine enn The manufacture of, 


336 


Towers and masts, Radio-station, 493 

Trick insulator contract, 

Traction at Manchester, 
supply and, 953 

Traction, Railless trolley, by С. W. 
G. Тай, 193 

Trade abroad, The pulse of, 17 

Trade, Australian, 192 

Trade Commissioner at Vancouver, A, 


163 
Ltd., and, 


Electricity 


Trade Commissioners, More, 

Trade conditions, Vickers, 
17 

Trade Conference, The Imperial, 2 

Trude depression, 

Trade disputes, Compulsory arbitra- 
tion in, by a Legal Contributor, 


669 
Trade Facilities Act, Electrical guaran- 
tees under the, 
Trade, Improving electrical, 683 
Trade in 1922, 16 
Trade, Indian import, 
Trade, Inter-I mperial, 
berry, 1004 
Trade, Japanese, 
Trade marks, Ap lications for British, 
16, 99, 178, 214, 259, 293, 336 
Trade organisation, A new scheme for 
electrical, 


454 
by W. G. New- 
55, 398 


Trade, Our foreign, 97, 258, 414, 656, 
772 


Trade probkms of Britain, 762 
Trade situation in Uruguay, 
Trade statistics of Egypt, The, 
Trade statistics of Holland, 
Trade statistics of S uth Africa, 995 
Trade statistics, Swiss electrical, 269 
Trade, Swedish home and export, 695 
Trade, Transport and, 
Trade union amalgamation, 259 
Trae with Canada, 109 
Trade with China, 
Trade with Denmark, 892 
Trade with Java. 213 
Trade with Latin-Amrrica, Our, 962 
Trade with Russia, Sweden and, 496 
Jrode with South America, 23 
Tesding with Russia, 259, 37 
Train control, Automatic, 378, 818 
Train control board on the L. & N.E. 
Railway, A, 
Train control, 
of automatic, 
Training for Chinese students, British 
engineering, 4l 
Training of engineers, The, 403, 430 
Training of the disabled, The, 185 
Trains, Electric lighting of, 
Trarnecar, А charitable, 183 
Tramway costs, Electric, 401 
Tram way development, Tyneside, 74 


Tramway Notes— 
Aberdare, 
Aberdcen, 419 
Accrington, 539, 934 
Argentina, 180, 580, 618 
Aabron-under-Lyne, 1016 
Auckland, 58, 338 
Australia, 57, 140, 180, 590, 618 
perfost, 858 
pronum, 659 
Binstiey, 

Birkenhead, 24 


932 


249 
The Sprague system 


Printed by Wat. Cate, LTD., 147-150, Gt. Saffron Hill, E.C., and Published by the Proprietors, THE ELECTRIC 


Tramway Notes— continued. 
Birmingham, 376, 895 
Blackburn, 539, 895 * 
Blackpool, 981, 1016 
Bolton, 57, 419, 581, 619, 896 
Bradford, 24, 97, 619 
Brighouse, 57, 539 
Burnley, 295, 539, 715, 934 
Burton, 
Cardiff, 737 
Coatbridge, 24 
Croydon, 376, 738 
Cumberland, 539 
Darlington, 619 
Darwen, 738 
Dearne Valley, 715 


Dundee, 775 

Dungannon (Co. Tyrone), 419 

Edinburgh, 101, 181, 338, 376, 458, 499, 
539, 976, 1016 

Exeter, 24 

France, 260 

Gateshead-on-Tyne, 976 

Germany, 619 

Glasgow, 419, 619 

Grimsby, 1016 

Halifax, 539, 896 

Harefield, 295 

Hey wood (Lancs.), 

Huddersfield, 295, 
659, 856 


9, 
Hull, 295, 581 
India, 140, 659 


1016 
376, 499, 539, 619, 


Italy, 101, 419 2 
Keighley, 24, 856 ' 

Latvia, 1016 

Leeds, 57, 976, 659, 697, 775, 816, 818, 


905 
Leicester, 376, 896, 1016 
Liverpool, 458, 539, 697 
London, 181, 419, 458, 499, 539, 581, 
619, 738, 7705, 
Lowestoft, 777 
Lytham-St. Annes, 419, 776, 934 
Manchester, 419, 458, 934 
Melbourne, 140, 581 
Middlesbrough, 376, 499 
Middleton, 738 
Newcastle, 140, 458, 619, 697 
Newcastle GEN 57, 581 
New Zealand, 98, 338 
Northern Ireland, 419 
Nottingham, 101, 181, 
Oldham, 697, 776 
Peru, 58 
Plymouth, 295 
Portsmouth, 58, 
Road transport, 619 
Rotherham, 419, 458, 738 
Russia, 775, 1016 
St. Helens, 261 
Sheffield, 976 
Singapore (India), 140 
Southampton, 1 
South Shields, 261 
Spain, 260, 458, 619, 816 
Stalybridge, 499 
Stockton-on-Tees, 976 
Stoke-on-Trent, 539 
Sunderland, 101, 697, 738 
Swansea, З 
Sweden, 181, 737 
Tucuman, 
Walsall, 1016 
Wath-on-Dearne, 619 
West Hartlepool, 140, 295, 
West Houghton, 934 
West Yorkshire, 338 
Wigan, 181 
Wolverhampton, 581, 619, 1016 
Yarmouth, 140, 659 


934 


976 


419 


Tramway, Trolley "bus v., 201 

Tramway workers’ wages, 179 

Tramways and Light Railways Assos 
ciation, The, 671 

Tramways and Light Railways Associa- 
tion, Annual Congress, 1032 

Tramways and light railways in 1921- 

, 

Tramways, Great Britain's, 723 

Transatlantic radio experiments, 65 

Transatlaritic radio-telephony, 

Transatlantic telephony, х 

Transformer, А fireproof, 4 

Transformer sub-stations, The arrange- 
ment of static, 

Transformers and switchgear, Oils for, 


753 
Transformers, The design of current, 
by G. L. E. Metz, 804 
Transformers, The omni-range and 


other portable-current, 
Transmission at 100/150 kV, The possi- 
bilities of underground, by A. 
Taylor, 191, 676 
Transmission at 990,000 volts, 824 
Transmission lines, High-pressure, 461 
Transmission lines, Radio-telephony оп, 


Transmission of electricity, The. 1001 
Transmission systems, Relay protec- 
tion for, 27 


Transmitting keys, Magnetic drum re- 
corders and, by N. W. McLachlan, 
593 


Trans-oceanic radio-telephony, by Dr. 


H. W. Nichols, 396 
Transportation and trade, 723 
Trench plough, A cable, 27 


Trieste fair destroyed by fire, 293 

Trolley 'bus v. tramway, 

Truck, A barrel-lifting electric, 676 

Truck contract, A big American, 2 

Trucks, The ‘* Ransome " crane and 
electric, 250 

‘Trust deed, 374 

Tube works strike, 893 

Tungsten filament— Electron emission, 


ће thoriated, 132 

Turbine accident, The Oldham, 340 

‘Turbine arrangement, A novel, 985 

Turbo-alternator, A short-circuit . test 
on a ,000-k VÀ, 686 

ышыне {ог Lots Road, New, 
137 

Turbo-alternator in England, Chicago 
orders à Q900-kW, 96 

Turbo-alternators at Gennevilliers, 
Large, j * 346 

Jurbo-alternators, Australian-built, 813, 
958 

'Turbo-generator, Destruction of 
large, 830 

Turbo-generator production, Russian, 
374 

'Turbo-generators for Russian stations, 
Large, 365 


Tyneside colliery developments, 214 
Tyneside tramway development, <d 


LTRAMICROMETER, The, 944 


Underfeed stoker contracts, 213 
ш шон cable at 100,000 volts, 


Underground cables at 150,000 volts, by 
Major A. M. Taylor, 648, 710 

“ Underground » conference, Interest- 
ing, $ 

Underground distribution in rural dis- 
tricts, 78 

“ Ungergroun " efficiency meeting, 541 


* Underground ” rolling stock, New. 
219 


Underground transmission at 100/150 
kV, The possibilities of, by A. M. 
Taylor, 191, 676 

“ Underwriters’ knot,” The, 825 

Unemployment in Norway, 374 

Unene a Public contracts and, 

United States, Broadcasting in the, 584 

United States electric vehicle market, 
184, 384, 531, 708, 928 $ 

United States electrical exports, 656, 

United States, Electrical progress in 

the, 628 
United States export outlook, 442 
United States, German contracts with 
the, 497 
United States, Industrial physical re- 
search in the, 985 
United States mines, Electricity in, 888 
United States, Pulverised fuel in the, 


184 
University degrees for workers, 1005 
Uruguay, Trade situation in, 932 


Litilisation of solar heat, The, 904 


yoo cleaner, A welktried, 138 


Valve, A new radio detector, 677 
Valves, The development of naval high- 
power, by H. Morris-Airey, 433 
Vancouver, A Trade Commissioner at, 

696 
Variable-speed а.с. 
commutators), by 
311 
Vauxhall motor-control pillar, The, 977 
Vehicle census, Electric, 5 
Vehicle competition, Electric, 973 
Vehicle demonstration charges, 
tric, | 
Vehicle market, United States electric, 
184, 384, 531, 708. 928 
Electric, 431 
Ceylon, Electric, 27 


2 


Trials of electric, 


motors (without 


Elec- 


Vehicles, 
Vehicles in 
Vehicles in France, 


Vehicles іп Glasgow, 
С. W. Marshall, 404 
Vehicles in London, Electric, 186 
Vehicles in Sweden, Electric, 794 
Ventilating, Theatre heating and, 
Vickers's annual meeting, 85 
Vickers, Ltd., and trade conditions, 774 
Voltage on a d.c. distribution system, 
The maintenance of, y 


Robinson, 297, 555, 634 


450 


F. Creedy, 75, . 


Electric, by’ 


AGES agreement, 
trical, 972 
Wages, Electricians', 16, 17, 138, 378, 
496, 616, 771, 1013 

Wages in the coal-mining industry, 853 

Wages, Scottish electrical workers’, 
179, 213 

Wages, Suggested stabilisation of engi- 
neers’, 1014 

Wages, Tramway workers’, 179 

Wailpaper, Lighting to displace, 824 

Warming by low-temperature electric 

ч ре 

‘ater and electricity suppl 
bined, 175 era 

Water power, Belgian, 548 

Water power, Indian, 230 

Water one? resources, Irish, 144, 462, 

Water-power studies, 203 

Water-power studies, by W. T. Taylor, 
164, 204, 409, 444, 924, 991 

Sweden's, 89 

The utilisation of scat- 

T. M. E. Aitken, 10 

Water-powers, The electric system for 
small, by W. T. Taylor, 5 

Water softening, 893 

Watt-hour meter, A new type of direct 
current, 494 . 

*" Watt,” The extra, 919 

Wavelengths, Broadcasting, 1003 

Waves, Electric and heat, 225 

Weight reduction in roing stock, 644 

Welding arc, Notes on the, by W. 
Langdon-Davies, 44, 144 

Welding, Electric arc, { 


National elec- 


Com- 


Water power, 
Water power, 
tered, by 


“ Welding " metal to porcelain or , 
lass, 623 

Welfare centre, Electric cooking for, 
718 

ко: Co-operative exhibits at, 


Wembley, Engineering exhibits at, 293, 
335 


Wembley, Popular electricity at, 921 

West Indian market, The, 99 

West Midlands District Council, 735 

Western Electric public address system, 
The, 502 

Western Union cable vessel, New, 613 

What's in a name ?, 

Whitleyism and the E.P.E.A. dispute, 
by W. H. Stoker, 549 


Whitleyism, Success to, 

Whitworth Society, The, 611 

Wills, 28, 68, 146, 265, , 424, 464, 
24, 664, 747, 784, M45, 906, yt 

Wimbledon affair, The, 843, 944 

Wimbledon electrical exhibition, The, 


Wire rod mill, An electrically-driven 


Messrs. Johnson ephew's 
works, 94 
Wireless apparatus, Australian duties 


on, TX 

Mu. apparatus, Import duties on, 
73 

Wireless apparatus, The sale of, 81 

Wireless conference, A, 

Wireless hints for electrical contrac- 
tors, by P. W. Harris, 526, 567 
Wireless laboratory, Studies trom a, by 
W. H. Eccles, 6/4 
Wireless monopoly, The, 

Jeary, 611 
Wireless sets, by « p, A. Р., 630 
Wireless. telegraphy, Imperial, 42 
Wireless trade association, New, 1012 
Wire-radio clectro-capillary relay, A, 
461 
Wiring of houses, 
enced in the, by 
Wiring system for mines, The 
Clad," 752 
Wiring work, 
in, by К. 
Woman's Exhibition, 
Women's Engineering 
541, 633 
Work for those who fought, To pro- 
vide, 55 d 
Workers, Pensions for, 670 
Workers, University, degrees 
Works production, H 
Works production, by G. H. Nelson, 
152, 472, 692 Е 
Works pyrometry, by ‘ Electron, 166 
Workshops, Heating and ventilating, 


by W. C. 


Difficulties experi- 
R. E. Gamlen, 72 
** Glo- 
One reason (or faults 
F. Bishop, 589 

The, 617 


Society, The, 


for, 1005 


303 
World’s oil supply, The, 294 


-RAY department, A modern, 1021 


A. G. Warren, 672 


X-ray examination of materials, ‘The, 
b 


X-ray measuring device, 
X-ray treatment, 


YARRO gift for research, Sir 

Alfred, 303 

Yorkshire District 
615 


Industrial Council, 


LL —À 


am oe e 
AL Review, LTD. 4, Ludgste Hill, E.C.4. 


- Index to the Electrical Review, 
July 6th, 1998. 


January 5, 1923.] THE ELECTRICAL REVIEW. jii 


HIGH RESISTANCE WIRES 
and Strips. 


EUREKA. Not only a recognised Trade name but. a standard 
Alloy for the manufacture of Starters, Resistance 
Grids, etc., etc. 


N ICKEL A High Resistance Metal specially suitable for 
CHROME. Electric Stoves, lrons-and Heaters. 


Manufactured by | 


The LONDON ELECTRIC WIRE CO. AND SMITHS, Ltd., 
Playhouse Yard, Golden Lane, E.C.1. 


QUALITY 
and 


_ SERVICE. 


Telephone: Clerkenwell 1388, 1389, 1390. Telegrams : # Electric, London.” 


Insulators 


OF 


THOMAS 
Quality Porcelain 


Every Thomas Insulator is made 
to stand all the real hards hips 
of Line Service and have maxi- 
mum life = pP expense 


[MES W. GLADSTONE, Ld, ss 


lhe Last Word in бге!!! 


.Vulmos 


BOILER FLUE CLEANING, те? 
eee. | NU LCANIZEp 


installing 


B.V.C. SUCTION PLANT. © FIBRE o 


SAVES SHUTTING DOWN BOILERS. .SHEETS- RODS. 
“TUBES : СЕАВ $ · 


Catalogue R228 on request. -INSULATORS- WASHERS: 


BRITISH VACUUM єменеєкне 60., LTD., — BUSHES -ETC. T 
PARSON'S GREEN LANE, LONDON, S.W. 6. MOSSES & MITCHELL 


Tel.: PUTNEY 2470—2 lines. GOLDEN LANE:-LONDON: Е.С. 
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BERTRAM THOMAS 


Worsley Street, HULME, MANCHESTER. (5. о ene” a8, Vietoria 8t. Westminster, S.W.1. 


NAVVY PROOF 


| “ ips LOOSE HANDLE. 
өөө 
MAGNETIC BLOW-OUT. 


LOOSE HANDLE. 


өөө 
METAL SPARKING CONTACTS. 


MAGNETIC BLOW-OUT. ] ROLLING CONTACTS. 


RECOMMENDED V3 1222 RECOMMENDED 
| FOR THE l A EXC ча: FOR THE 
HEAVIEST WORK. Se „ oe HEAVIEST WORK. 


O00 9O 90 O0 0 OO 0 0 O9 90 оо 9$09006060000000 eo) 


CIRCUIT BREAKERS. 


NO NEED TO ASK. 


SWITGHBOARDS 


For Battery Charging and Discharging 


DESPATCHED ON RECEIPT OF ORDER. 


We give the same Quick Delivery for Meters. 


КЕ ДАХ©ХДДДХАХАААДАДХАДАХДААДААДАДАА 


The WALSALL ELECTRICAL CO., Ld. 


Telegrams: Electrical. WALSALL, ENGLAN D. 


Telephone: No. 45 Walsall. 
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THE PREMIER ACCUMULATOR 00. (1921), LTD. 
Leadon OfMos : 53, VICTORIA ТАН, A croma sx, NORTHAMPTON. 


Manchester Office: 302 DEANSGATE. ‘Phone: CITY 4090. 'Phone : 82 Northampton. Telegrams: '" Battery," Northampton. 


ү» 
Зь, Ж, 


PREMIER BATTERY OF 60 CELLS RECENTLY SUPPLIED TO THE 


NATIONAL PHYSICAL LABORATORY, 
TEDDINGTON. 


LAURENCE, SCOTT & (0, 2 


PHONES: 1362 & 1363. [М O RW i C rH e Estab. 1883. 
| | NEW 
STANDARD GRANE MOTORS. 


Large Ball Bearings. 

Large Shafts. 

Large Terminal Boxes. 
Wood Wedges in Armatures. 


a ee —————— 


Owing to improvements in manu- 
facturing operations our Motors are- 
now offered at COMPETITIVE PRICES. 


DIRECT-CURRENT ONLY. 
From 2-B.H.P. upwards. 


New Price Lists Post free on 
application. 
a | 


аа 


Standard К Type Totally Enclosed Motcr. 
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жр S = This Seamless lube 


ie ResinCoredSolder 
i 2 T takes half the 
> E 79" trouble out of 
2, . Soldering 


Here is Solder and Resin ready, in the 
right proportion, for any soldering job that 
has to be done. Resin is the only Safe 
Flux, and in the Western Electric Resin 
Cored Solder you have it in its most con- 
venient form in a seamless solder tube. 
The finest and. most exacting soldering 
work is easily accomplished with Western 
Electric Resin Cored Solder. А great boon 
wherever and whenever soldering has to be 
done. 


Western Electric Company Limired. 
Connaught House, Aldwych, W.C. 2. 


Telephone: Central 7346 (9 lines). 

WORKS :— 

North Woolwich, London, E. 16. 
Telephone: East 3840 (10 lines). 


Also at BEXLEY HEATH, KENT, and 
NEW SOUTHGATE, N. 11 


Bisningham - Greovill Buildings, Manchester—Northern Assurance 
, Cherry Street. Buildings. 
Leeds —Standard "amm City Sq. Newcasile—20, 5aville Row. 
Cardiff—Motor House Chambers, Glasgow—49, West Campbe.! St.’ 
і, Wood Street. 
© 


PP 


Jp nee m 
y "up 14 Z7 


Western Electric 


MAKERS OF OVER 


Half the World’s Telephones. 
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PROJECTORS 


“Ss 
` * 
A 


mmmmnmimmmmor 


We have been manufacturing Pro- 
jectors for nearly a third of a century | 
апа we claim, therefore, to know | 
something about them. 


Ease of control and accuracy of adjust- 
ment combined with sound mechanical 
design and the highest quality of work- 
manship are among the outstanding 
features of those we make. 


The illustration shows one of our types 
which embodies some special features. 


ASK US TO QUOTE. 
WE MAKE MOTORS FROM 1—700 H.P. 


ULL A LI йш 


4 Ha AU HO OH TL AARAA AAA LU LU LOL IVT ITI TORTI E LU 
ГА 
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mimmi 


BRANCHES : 
LONDON: 17, Soho Square, W. 1. n] 
MANCHESTER: 6, Pall Mall. / 
GLASGOW :^ 19, Waterloo Street, Manufacturing * Electrical * Engineers 


o ill abc cb. antec Cat РЬ. sisi fi SE 
YORKSHIRE: 63, Albion Street, Leeds. Суд о firm DU. 4O YEARS Experience 


Telephone : Central 809. Telegrams: “ Holmes, Newcastle.on-T yne,” " 
N „2 
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THE USE OF | ШЕ 


ENFIELD кк CABLES 


EVERY TYPE POWER, 
OF CABLE LIGHTING, 
FOR ALL ENSURES| = traction. 
WORKING | MINING, 


PRESSURES. 


TELEPHONY, &c. 
A HAPPY AND 


PROSPEROUS NEW YEAR. 


THE ENFIELD EDISWAN CABLE WORKS, LIMITED, 


HEAD OFFICE: . WORKS ADDRESS: 
E enin ен — AGENTS IN SCOTLAND: BRIMSDOWN, 
losbury Square, ; York Place, Messrs. G. J. ANDREWS & Co., 
LONDON. Е.С. 2. | LEEDS. 40, West Campbell St., MIDDLESEX. 
Telephones : : 7 Telephone : 25902. GLASGOW. Telephones: 


Clerkenwell 4860.4861-4862. Waltham Cross 222-223. 
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y= CANISE 
== FIBRE 


(Waterproof Insulator). 


DIAMOND FIBRE C0., LTD., онно eE ws, LONDON, N.15. 


^ 
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Machine Work 
in Fibre 
a Speoolality. 


Accumulator Switchboards, 
Dynamo Panels & Special Boards. 


Let us quote you. We can give you specially good terms, 
for we specialise in tbe combination of QUALI T Y— 
PRICE — DELIVERY — Highest, Lowest, and Quickest 
respectively. For' the way our specialisation works out in 
practice, write us. Get a quotation from us. 


You can see sample boards at our Head 
Office or at our Agents. 


Robinson &,Hands 
Electrical Co., Ltd., 


Barwick Street, 
BIRMINGHAM. 


Private Branch Exchange: Telegrams: 
5266 and 7 Central, " Rewind, Birmingham." 
LONDON AGENT: 
Н. С. OSBORN, 9, Ratbbone Place, Oxford Street. . 26 
Telephone: 975 Museum. Telegrams: " Osbolectri, Ox." e 


SCOTTISH AGENT: 
D. M. HALL, 25, Welington Street, Glasgow. e 
Telephone : 7347 Central. Telegrams : " Pivot." e 


dia www Со сс ас ББ а с В 


YOUR REPUTATION 


amongst your clients is your most valuable asset. Оо not allow it to be 
sullied by installing a second-rate Lighting Plant of inferior design and 
manufacture. Maintain your customers’ good opinion by installing an 


“RN” GENERATING SET, 


and you will obtaln the repeat orders that accrue from a satisfied 
client. Write to-day for List E.R. 22, and таке a study of the 
outstandirg features that make the “RN” the premier Lighting 
Set of the day. 


SIZES 1 to 30 K.W.— PETROL, PARAFFIN, TOWN’S GAS, &c. 


n ES 
ks! ue e 
m5 e^ 


Manufactured by 


e. RUSSELL, NEWBERY & 00., “тт: 
6-KW. PARAFFIN GENERATING SET. g eg nr. MANCHESTER. 
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*ELEVANJA" 
AUTOMATIC CONTROLLERS. 


LIFT CONTROLLER 
for Operation by Switch In Car. 


CONSTRUCTED ON UNIT PRINCIPLE 
ALL PARTS ACCESSIBLE 
AND EASILY ADJUSTABLE. 


ELLISTON, EVANS & JACKSON, Ltd., 
13, CROSS STREET, FINSBURY, E.C, 2. 


Tel 8: 
Telephone: CLERKENWELL { 1935 « ELEVANJA, LONDON.’ 


КАКАНГА, | 
4 JO I 
" LER ae ow 
^ ТҮ e ^j 
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DAT P 
This PREMIER Pedestal OZ 
Heater provides fierce and 
radiant heat—economically ! 
Polished solid copper reflector 124 in 
dia.. is fitted with insulated handle, 


and adjustable on the full range froin 
horizontal to vertical. 


Weighs 5 lbs. and stands 16 in. high. 
Supplied complete withtwo yards cable. 
patent detachable plug connector and 
lamp adapter. 


CAT. No. 1145. PRICE 37/6 


Automatically locks in position when used for boiling 


Flexible cable entirely removed when desired. Volt- 
ages 100 110 200/210. 220/230 and 240/250. Guaranteed 
not to consume more than 600 watts (on mean voltage). 
Please state Cat. No. 1145 and volts when ordering. 


PREMIER ELECTRIC HEATERS, Ltd. 


Works: Keeley St, Watery Lane, Birmingham. 


ES 
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Do you Use 
High-Speed Engines ? 


Ы so, you will be interested in 
our New Catalogue of Reader 
S.F. Engines, just published. 


T gives full details of their design 
(which includes some very attrac- 
tive features), lubrication diagrams, 
photographs showing exactly how 
the engine is put together, with full 
dimension tables, and diagrams, &c. 


SEND for a Copy To-Day to :— 


BADE 


& Sons, Ltd., 
ENGINE BUILDERS, NOTTINGHAM. 


Wheel Door Contacts. 


ENGLISH MANUFACTURE. 
MASS PRODUCTION. 


Retail Price. 


БЕТЕ. 


ЕАСН 


Special features in this contact : 
(a) Laminated Spring. 
(b) Large Contact. 


Manufactured by— 


GATH ELECTRICAL 
ENGINEERING CO. (c) Flexible Connection across Hinge. | 
HALIFAX, ENG. (d) кше ша of Sound 


PIP E 


OF ALL 
DESORIPTIONS. 


RIVETED 
OR 


WELDED. 


FRED*- BRABY & CO., Ltd., 


IDA WORKS, DEPTFORD S.E.(8- 


Head Oftices: 352 to 364, EUSTON ROAD, N.W. I. 
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D. & S. CHOKING TUBE FUSE 


HANDLE TYPE. 


Large numbers of these well-known 
Fuses have been used at the front, 
and have successfully passed the severe 
test of WAR conditions ; they may 
therefore be used under PEACE con- 


ditions with renewed confidence. 


Be careful to get the genuine 
D. & S. choking tube and not an 


HANDLE TYPE UNMOUNTED. inferior imitation. 


DORMAN & SMITH, rr». 


ORDSAL ELECTRIOAL WORKS, SALFORD, MANOHESTER. 
LONDON CFFICE: 17, VIOTORIA ST., WESTMINSTER, S.W.1. 


ores, X АО чу 
Se or $5659. 
O^ 999,946 
9 ore 999 9 0 
960606 000 
MO 66006056 
OY 99620006 
Д, 69062070 
29000 00 090 079 
09,0 929.6 96059. 9 
обоо. 069066 
09060,6 0006 | 56,04 
0099 050 690000 
PQS 999906029 
OQ 49,000 
0600569050 06000 
000606 6 ` 000696 
090690 € e 4 "59 Oe) 
06066069 060066 е 
29,66, 9 «9, ө. К 0695) ў 
SOROS бөгө, 
94099949 06 04% 920 6 
ФФ SS ot., 4 n 9 992,999. 
$999,999, чу 06000,0 " 
04% 5914009 XSL : 
27996949 09» SLOSS 
(04 S0 Фо 2060 9-9 
0569600 6 90.9. 0.0 
05660060 006 090000006 
006900,0 000 00000000006, 
RYO А ҳо 
0.900.066, $999,920 6, 
%% 6%% ө KYO 
0060600,0 090056 
SKYY 506450040 
060060, 005506050 
9,9 029. 6 oe 
90660600 SOD) 
QOO SPO? 
X4 
06000900 
20050044 


exposedto DIRECT RADIATION. 


fees Z f Straight and nearly vertical 

ES tubes, ensuring rapid circula- 

CES tion and safety at high overload. 

9 " No baffles or other obstructions to collect dirt. 

Key During the war over 90 per cent. of the 

€ warships built for the British Navy were 
(Cz fitted with YARROW TYPE BOILERS. 
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“BLISS” 


Bliss Presses are to be found every- 
where. Here is one punching out 
Pole Pieces, complete, at the rate of 
500 an hour at Newcastle-on- Tyne. 
Don’t experiment yourself, but take 
advantage of our past experiments. 
Get into.touch with us to-day, we 
сап help you. 


E. W. BLISS Co., 4, Pocock St., London, S.E. 1. 


+ Birmingham Showrooms & Offices: Ocean House, Navigation St. 


THE FAMOUS “GLASGOW-PREMIER” SWITCH 
WHICH RAISED THE STANDARD OF THE 
i INDUSTRY. 


HE M.E.M. Co. wish to thank 

the wholesale and contracting 

trade for the welcome they 
gave to. their new quick-make 
switches. 


‘N 
— 
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The “ Glasgow-Premier." 
The “ Paragon-Premier. 


The switches which take all the 
risks out of switch operation. 
The demand was so immediate 
and insistent that it necessitated 
increased facilities in the works 
and a large increase in the number 
of workpeople. | 7 
The new arrangements include every 
mechanical device to improve quality. 
Inspection is constant and complete. 
Large stocks are maintained and there is 
now no excuse for using switches which 
are without the latest refinements in 
design. 
200 Wholesalers carry stocks. 
See that they are used on your jobs. 


of Excellence. 


The Vacuum Cleaner 
Beyond Compare. 


Write for Terms. 


THE 


MIDLAND ELECTRIC MFG. CO, Ltd. 


A BARFORD STREET, BIRMINGHAM. 
LONDON: - - Hogan & Wardrop, 88, Golden Lane, London, E.C. 1. 
GILL ES PIE & B E A LE $ MANCHESTER: - - Т, A. Nunwiek, 314, Cora Exchange Buildings. 
GLASGOW: - - - > W. Brown & Co., 200-8a, St. Vincent Street. 
" ) NEWCASTLB-ON-TYNB: - AR F. Sunderland Milburn Нов. 
DUBLIN; - - > - o Ingram & 200, Gt. Brunswick Street 
12, Norfo Street, Strand, London, W.C. 2. BELFAST: - - Campbell, Gardner AC 44, Upper Arthur Street. 


Telephone: Gerrard 2681-4720. Telegrams: " Gillesando, London." 
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And all Electrical Wholesalers. 


———9I 
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The home electric 


offers you a wonderful field for increased 
business. Every electrically operated ог 
heated appliance has such great advan- 


N СООО ШИШ ШШ ЇЙЇ ЇШЇП i 


tages that it is a permanent salesman 


for you for other appliances. 


Means profits for you. 


500-watt Sunco ` 


e ELECTRIC 


WASHING MACHINES 


The biggest labour and money 
saver of all. There are many 


Fire for local heat- washing machines wanted in 
ing—a wonderful TP 
seller — now your district—sell the A. B. C.—— 


27/6 subject. 
Sunco Electric Fires—listed at attractive 
prices—well designed and made—intense ra- 
diant heat, will appeal to your customers. 


Many designs and sizes to select from in List 
No. 382. 


SUNCO DOMESTIC 
ELECTRICAL APPLIANCES. 


A complete range of small devices which are 
ые and of high quality. 


-` Powerful 


extra). 


the only complete line of home 
laundry equipment. The model 


illustrated is 62g, listed at £45. 


Other A.B.C.'s cost from 
£429 15s. up. (Hire purchase 
terms available). 


SUNSHINE 


ELECTRIC 


CLEANER. 


The cleaner that 
really does more. 
suction 
and large volume 
of air plus handi- 
ness. Listed at 
£412 12s. (attach- 
ments 43 3s. 
Hire put- 
chase terms avail- 


BIRMINGHAM: 


Tele - 
il Menus Wandi 1 18-1 20, Сей он ва. men. 
Я е, 
London LONDON үү С 2 NEAN EIAS жеен 
Telephone : ? SETA BELF. AST: - 
Gerrard. 7766 (6 lines). Wie 7 d rr es | 


Sl MT Туя "£ Sun eo aca бё, m— STE 
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| Can YOU Afford — | 


to equip your Machinery with 
bearings which have only ONE- 


TENTH the EFFICIENCY of 
ROLLER BEARINGS 
_ orto neglect the further advantages 


= following the wearlessness 
Pe, | of these latter ? 


"-— 


à A MANY OF YOUR 
# COMPETITORS HAVE 
_ FOUND THEY CANNOT. 


THE HOFFMANN МЕС. CO, Ltd. 
CHELMSFORD, ESSEX. 


ELECTRIC LIGHTING 
USE USE 


BATTERIES HART BATTERIES HAVE MADE A NAME BATTERIES. 
в THROUGHOUT THE WORLD FOR E. 


EFFICIENCY AND RELIABILITY, 


ELECTRIC LIGHTING 


Branch Offices at :— SUPERIORITY AND DISTINCT ЯЕ ARE Branch Offices at :— 
LONDON - - . 36, Victoria St, S.W.1. RESPONSIBLE FOR THEIR EXTENSIVE USE BIRMINGHAM . 30, Newspaper Hou 
YORK . . . . . . 6. Bridge Street. IN CENTRAL STATIONS, PRIVATE INSTAL- 74, Corporatio on Street, 
GLASGOW- - . 107, Wellington Street. LATIONS, AND GENERAL PURPOSES OF ALL BRISTOL- . . - 37, Victoria Street. 
MANCHESTER- - . 4, Victoria Bridge. © ` SINDS NR SS BELFAST- . - - 41, Chichester Street. 


HEAD OFFICE AND WORKS :— 


HART ACCUMULATOR Co. LTD. STRATFORD, LONDON, Е:15. 
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_ Increase in Sales 
During 1922. 


In spite of trade depression, the. “VINCENT” sales for the 
year just ended show a 50% increase over the previous 12 months. 


000000020000000000000000000000000000000000000000000, 


This salient fact proves many things. It proves that “ Vincent " Switch and Fuse- 
gear is penetrating farther and farther into the Electrical Industry and that it is 
being used i in greater volume. 


Which, in turn, shows the consistent high quality, sound design and essentially 
“keen” prices of all “VINCENT” products are being more widely appreciated 
every day. | 


Are you a “ VINCENT” buyer? If not, send for our Complete Catalogue NOW. 


BALSALL HEATH, 


Birmingham.. 


N : 
»e00000000009€9000000€909009090900000000000000000000000 


The “VINCENT " 
Switchgear Mfg. Co. 


BRANCHES and AGENCIES: 
LONDON : Enterprise Mfg. Co., Ltd., Electric House, Grape NEWCASTLE-ON-TYNE : P. Nutter & Son, 41, The Side. 


Street, Shaftesbury Avenue, W.C. 2. GLASGOW : Alston & Blyth, 97, Waterloo Street. 
MANCHESTER: Lowth & Smith, Ltd., 3. Hanging Ditch. LEEDS: H. Holt, Airedale Works, Holbeck. 
BRISTOL: Elco Electric Mfg. Co.. Ltd., 59, Upper Maudlin LINCOLNSHIRE : H. Holt, 9, Priory Place. 

Street, — AND ALL ELECTRICAL WHOLESALERS. 


PRICE for Generating Plant Complete (2:22 


ө ө 
The ALL-BRITISH b £ 1 39 ө 1 О е О 
LIGHT & POWER Pla | 


LIBERAL TERMS TO THE TRADE 


Carriage paid to any Station in the United Kingdom. 


ACKNOWLEDGED by Engineers as the 
most perfect and useful plant of its size 
now being sold. Can be recommended with 
absolute confidence for the Country House, or for 
any purpose where an isolated Electric Light 
and Power unit is required. Semi-automatic 
ME in action. Extremely simple. Compact and 
ues 1300 reliable. Embodying. many features appreciated 
50 Volt or 32 by supplier and user. All parts standardised. 


З Volt. Pump 
we ° 22. Lubrication. 


Pulley fo achin е ө e | 
„сее Write to us for Descriptive Booklet, E.R. 81, 
Automatic atopping. 


Controller Ире enclosed. Switchboard Sent Free on request. 


BOULTON, NORWICH Chief Office & Works: 135-7, QUEEN VICTORIA ПА ST. 


uet. ав. NORWICH: tren m umm 


Telephone: CENTRAL 4642 
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ie b A 


HENLEY CUTOUTS 


SINGLE-TWO-THREE & FOUR POLE FOR 


HOUSING SCHEMES 


PLEASE WRITE FOR ILLUSTRATED LIST, WL.12. 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. - BLOMFIELD STREET LONDON, E.C. 2. 


TIETIEHEHEHEFHEHEHEIAEAEAE EHE EHE HEHEHHEHFAEAEHEHEHEHEHTEA | 
HIEHEHEAJETEHEHEIEHEHEHEHEHFAFAFAEAEHEAEFAEAEHEHEHEAFAEAE: 


FEHEHEHEHEIETEHEHETEHEIEHEHE Bd ЗЕЗЕЗЕЗЕТЕЗЕЧЕЗЕЗЕЗЕЧЕЗЕЗЕЗЕІ 


VALUE! 
WIRES AND CABLES 


(AS PREVIOUSLY SUPPLIED BY THE OLD МИНИ 
| MANUFACTURING CO., LTD.) 


WE RESPECTFULLY ASK THE TRADE TO CONSIDER THE 
QUESTION OF CABLES ON THE BASIS OF :— 


VALUE FOR MONEY! 


IN CONJUNCTION WITH THE FACT THAT OUR MATERIAL 
HAS 20 YEARS’ REPUTATION AT ITS BACK. 


LARGE STOCKS OF V.LR. AND LEAD COVERED. 
NEW LIST NOW READY. 


‘LONDON: MANCHESTER : DUNDEE : 
. MAGIC APPLIANCES LTD., Н. Н. HOPKINS, WATERHOUSE & GIBB, 
159, Westminster Bridge Rd., 16, John Dalton St., 5, Exchange St., 
LONDON, S.E. 1. MANCHESTER. DUNDEE. 
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CIRCUIT BREAKERS-oF ALL TYPES—OPEN OR ENCLOSED—A.C. OR D.C. 


J. G. STATTER & Co., 


Queen Anne's Chambers, 
Westminster, LONDON, S.W. 1. 


Works: AMERSHAM COMMON. 


Telephone: VICTORIA 6196. Telegrams: '"SWITCHONIA (PHONE), LONDON." 


— | D.C. DYNAMOS AND MOTORS. 
Telephone : Telegrams: 
THE FLUXITE 2280 STOCKPORT. 3 MOTORS, STOCKPORT. 


contains a special ‘‘small- 
space" Soldering Iron with 
non-heating metal handle, 
a Pocket Blow Lamp. Solder, 
full instructions, &c., and 


FLUXITE 


—THE PASTE FLUX THAT 


SIMPLIFIES SOLDERING 
SAMPLE SET „УЛ, 10/6. 


Fluxite can be had of all Ironmongers, in Tins, 8d., 1/4 & 2j8. 


FLUXITE, LTD., вєкмонрвкү, ENG. 


McCLURE & WHITFIELD, Mersey Dynamo Works, STOCKPORT. 


A& v udo ПМ USE EVERY DAY 
Ў SS y | FOR EIGHT YEARS. 


SS LITTLE GIANT ELECTRIC DRILLING 
A 
VO „— ano GRINDING MACHINES. 


A firm of Motor Engineers in South 
Africa write of one of these machines — 


“The drill in question was In use every 
day for over eight years, which speaks very 
well for your material and workmanship.” 


PORTABLE ELECTRIC GRINDER. ee кр 
For Electric Tramway and Railway Circuits a specially wound G: inder suitable for 500 to 600 volts, fitted with a 7” x Ё" wheel, сап be supplied. 


THE CONSOLIDATED PNEUMATIC TOOL CO, LTD, 


‘EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 
Teleg. Add. : “ Caulking,” Piccy, London. BRANCHES ALL OVER THE WORLD. Telep. No. : Getrard 9215 (4 lines), 
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The Effect upon Profits - - 
‘Is — and 5 


Croup of " Lancashire ” P.V. Motors driving Beaters in ао Explosives Factory. 


Improved Driving by 


~ LANCASHIRE” ль CRYPTO” Electric Motors 


gives Increased Production 


Ld 


without any increase ín building space, 
productive machinery, rent, rales, or 
laxes. 


Send us your Enquiries. 


aie LANCASHIRE осоо 
Trafford Park, She = CRYPTO [er s Willesden, 


MANCHESTER. " LONDON. 
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ы HICK-DIESEL 
ues, OIL ENGINE. 


For Low Fuel Con- 
sumption. | 

Continuous Heavy 
Duty. 

Ability to burn Low 

Grade Fuels. 


The Hick-Diesel Oil Engine com- The most economical prime mover for 
bines unique and distinctive features the generation of Electric Power, Oil 
of design and construction with the and Water Pumping, &c. Made in 
reputation of nearly a century for . Standard Sizes ranging from 50to 1020 
highest class Engineering. - BH.P. in both open & enclosed types. 


HICK, HARGREAVES & С° I» 


ESTABLISHED 1832. 


BOLTON. | ENGLAND. 


Sole Agents for the British Isles : BANKS, WARNER & CO. LTD., Albert Embankment, Vauxhall, London, S.E. 11. 


Trafford Park, 
MANCHESTER. 


DYNAMOS & MOTORS 
for all purposes. 
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HE HACKBRIDGE ELECTRIC 
CONSTRUCTION COMPANY 
manufacture Static Transformers 
single and polyphase for all voltages and 
frequencies and of all types and sizes. 


Many hundreds of thousands of K.V.A. 
already installed and working on the 
mains of the largest Electric Power 
Supplies throughout [he British Empire. 


$6 K VA. 25 Cycle. 5 oh. 11.000/4:0. Valta 


$ 
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TRANSFORMERS 


HACKBRIDGE ELECTRIC CONSTRUCTION СО, MEN 
HACKBRIDGE, SURREY. 


PHONE—SUTTON 8i 


E 
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ERSKINE, HEAP С° С° 


NAL 


LANCASHIRE SWITCHGEAR WORKS, 
BROUGHTON, MANCHESTER. 


Oil — A.C. Starters 


AUTOMATIC & NON-AUTOMATIC 


INTERLOCK LEVER " 
= 


ISOLATING 


OVERLOAD TRIPS GEAR BOX 


Ы УУ 


INSULATING 
/ SHIELD OVER 
ISOLATING _ 
CONTACTS 


В FINGER CONTACTS 


А, : 49 "- Ё 
> | 
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AUTO-TRANSFORMER, SERIES-PARALLEL, 


STAR-DELTA, CHANGE-OVER, 


Works NEWCASTLE-ON-TYNE : GLASGOW: LoN 


& HEAD OFFICE: 


TELEPHONE: NEWCASTLE-ON-TYNE. GLASGOW. 
611 & 612 Hr. BROUGHTON, 


“ELECTRON” 


31, SIDE, 128, Hope St., 


ALAA 


DON 


^ J. C. KELSO, A.M.I.E.E., 
T. J. GRAINGER & Co., Ltd. OFFICE : 


E. JACKSON, Manager, 
Australia House, 
STRAND, W.C. 2. 


TEMO NO VENERN OE TELE. No. : 4159 GLASGOW. TELEPHONE No. : CITY 666. 
FESR TELEGRAMS: "OUTSHINE," TELEGRAMS: "CONTINUITY," | TELEGRAMS: 


““ERSKINEAP.” 


MANCHESTER. Newcastle-on-Tyne. GLASGOW. Estrand, London. 
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CECIL HODGES & CO., Ltd., 
Switchboard & Instrument Makers, 


EMPIRE WORKS, DALSTON LANE, LONDON, Е. 8. 
Tetephone: DALSTON 2464. Telegrams: “ AMMETER, LONDON.” 


CHEAPEST AND BEST IN 1887. CHEAPEST AND BEST TO-DAY. 


CENTRAL STATION IRONOLAD SWITCHES, FUSES 
SWITCHBOARDS. & DISTRIBUTION BOARDS. 


AMMETERS 


AND 


VOLTMETERS 


specially Air Damped, Dead Beat. 


ACCUMULATOR SWITCHBOARDS, 
from £9. 


BATTERY AUTO CUT-OUTS, 
SHUNT REGULATORS. 


HIGHEST QUALITY. QUICK DELIVERIES. 


Prou 22/6 
LOWEST PRICES. 


“LEBAKITE.” 


An тане material made of Cellulose and Synthetic Resins 
of great mechanical strength and high insulating properties. 


SHEETS, Dark Brown and Black. 
TUBES and RODS, Yellow. 
SPECIALLY SUITABLE for 
Switch, Transformer and High Tension Work. 


Large stock of SHEETS in Dark Brown and Black ready for 
immediate delivery. | 


Samples for practical tests submitted with pleasure. 


LARGE stocks of ALL kinds of Electrical рне Mate- 
rials ready for prompt despatch. 


SPICERS, LIMITED, 


INSULATION DEPT. 


. 19, NEW. BRIDGE STREET, LONDON, Е.С. 4. 
Telegrams : Nykoping, Fleet, London. Telephones : City 6251 (10 lines). 


INSULATING MATERIAL. 


Lorival products cover a wide range 
of first-class insulators fulfilling varied 
requirements. 

Send us your enquiries and we will 
determine the material most suited 
to your needs. 

Our laboratories and gentia staff 
are at your disposal. 


Particulars from :— 


LORIVAL MANUFACTURING CO. (1921), LTD., 


Norwood Works, SOUTHALL, MIDDLESEX. 


CARSON S UMS 


F. M..CARSON, „Дд 
27, UPPER:THAMES'ST., 


MATERIALS OF ALL KINDS. 


ety First" 


dw 


SUBMERSIBLE MOTORS LTD., 


'Phone : THALL, MIDDX. Telegrams : 
Southall 12. SOUTH " “ Submerse, Southall.” 


Аб. & D.C. MOTORS, DYNAMOS, 
ALTERNATORS & MOTOR GENERATORS. 


LOW 
WEIGHT. 


HIGH 
EFFICIENCY. 


Enclosed Ventilated Ball Bearing Dynamo. 


THE CURTIS MANUFACTURING CO0., 


CONDUIT PLACE, 
PADDINGTON, 
LONDON, WW. 2. 


Est. 12 YEARS, 


'Phone : PADD. 4076. 


eo) RAD 
RESIS TANCE WIRE 
МЕСА СИМ Р TEMP CO-EFFICIENT. 


If you want to ч 
REDUCE i 
T 

LÍ 


your expenses for 


SCREWS, ; 
TERMINALS, = 
TURNED PARTS, 


eto. : 
iron, Steel, Brass, Copper, 4 
&c., for any purposes. i 


| Lowest Prices, Ч 
*' Highest Aocuraoy, i 
Quick Delivery. 


Prices to sample or sketch for 
large or small quantities will Ù 
be given by return by - 


G. F. SUTER, 


3, RECTORY ROAD, SOUTHALL, MIDDLESEX, 
or Works : Fr. SUTER, Hubersdorf (Soleure, SWITZERLAND). 
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B.T.H. 


THE ELECTRICAL REVIEW. 


B.T.H. Oil- immersed Rotor 
Starters are ofthe totally-enclosed 
type and can be supplied either 
separately, as illustrated, for wall 
mounting, or complete with stator 
oil switch and pedestal, for 
mounting on the floor as a com- 


The illustra- 
tions show 
Oil-immersed 


Rotor Starters 


of both the 


Products plete unit. industrial 
аа These starters аге designed for and mining 
. Compressors use in the Rotor circuit only of types. 


Turbo-Exhausters 


Generators, 
A.C. and D.C. 


Rotary Converters 
Motor Generators 
Phase Advancers 


Slip Regulators 


slip-ring induction motors, and in 
addition to fulfilling all require- 
ments of the Home Office Regu- 
lations, they embody the follow- 
ing features :— 


Switchboards y тү ; 
Industrial Slow Motion Starting Device 

Switchgear giving a step-by-step action. 
Motor 


Control Gear 


Spring Return Handle. 


Motors, 
A.C. and DC. Renewable Contact Seg- 
Electric ments. 
Locomotives 


Train Equipments 
Tramway Motors 


Silent Pinions 


Magnetos Earthing Terminals. ie 
T Fabroil ы В амбу 
Interlocking Contacts сап Бе “Be 


Flow Meters for 
Steam, Air, 


Water and Oil 
Lighting Fittings 


Mazda Lamps, 
Vacuum and 


Gasfilled. 


Controller Type Fingers with 
renewable tips. 


provided for interlocking with 
an oil-immersed circuit breaker. 


lhese starters can be supplied 
with terminal boxes for screwed 
conduit or trifurcating boxes for 
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armoured cable. 


TLL Lee eee eee A 


The British Thomson-Houston Compy., Ltd. 


| :: : Electrical Engineers and Manufacturers. z: :: 


| j = Head Office & Works 2 :: Rugby, England. 


The Electrical Hall— —Mark for Quality. 
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IRONSAFE 
SWITCHBOARDS | 


represent the “Last Word" in’ 
Factory Switchboard Construction. 


FOOL-PROOF 
FIRE - PROOF 
DUST-PROOF 


Conform to latest Home — 
— Office Requirements. 


NO GANGWAYS NECESSARY — 
GREAT SPACE SAVERS. 


The iilustration is of an ''Ironsafe" Switchboard 
recently delivered to a Factory a few miles from 


London. 
| А LONDON: i AND AT 
5 ELECTRIC, Street. W. 1. ^ | DUBLIN, BELFAST, 
BIRMINGHAM: | NEWCASTLE-ON-TYNE, 
ê Suffolk Works, I 

LTD. Oozells Street. ! GLASGOW, DUNDEE, 
MANCHESTER: 
ва 1 EDINBURGH, ETC. 


The WESTON 


Frequency Meter. 


The Weston Frequency Meter, Model 214, indicates . accu- 
rately the instantaneous value of the frequency of the system 
to which it is connected, 


One of the most striking features of the instrument is its 
open scale, which is calibrated according to requirements 
for all standard frequencies ranging from 20 to 125 cycles 
per second. 


An accuracy of 1 per cent. is guaranteed, and the indications 
are practically independent of variations of e.m.f.. a change 
from 75 to 150 volts producing an error of less than 14 per 
cent. No appreciable inaccuracy is caused by wave distortion 
within the limits found in commercial practice. 


These instruments are built for direct connection to circuits 
up to 300 volts. Above this voltage potential transformers 
with a secondary e.m.f. of 110 volts are used, Frequency 
meters are calibrated for all the standard frequencies : 20. 25. 
40. 50. 60 and 125 cycles per second, 


— Write for full particulars. — 


WESTON ELECTRICAL INSTRUMENT Co, Ltd., 


нерлер Audrey House, Ely Place, Holborn, Е.С. 1. Telegrams : 


Holborn 2029, “Рта. Smith, London." 


THE 


ELECTRICAL REVIEW. 


Vor. XCII. 


ELECTRICAL REVIEW. 


Vol. XCII.] OONTENTS: January bth, 1923. 384. 

Page 
1922 and After vis aes css ies 4% < | 
A Year's Losses sie s 2 
The Imperial Trade Conference ... vee da ye 2 
Bad Shop Lighting ... ves T — dia 2 
Heavy Taxation and Industry _... s dai see X 
The Exhibition aed vr aes is A T 
Honours is 258 — Exe о AM zs m wi v 
London's Electricity Supply ТРЕ pis T eek 3 


ы 


The Work of the Commissioners ... . 
The Theft of Electricity and its Prevention, by J. A. Reynolds 


(illus)? ... nee ees T bd E S e. 4 

The Electric System for Small Water Powers. by William T. 
Taylor (illus.) i 25 EX s bec. 9 
Germany's Differential Sale Prices © d ies se 9 
The Utilisation of Scattered Water Power. by Ian M. E. Aitkin 10 
New Electrical Devices, Fittings, and Plant (illus.) mb. 11 
Leral ... ud er Sess ТР ae ius ue “ЇЗ 

Correspondence— 

The Society of Technical Engineers ... gas ds £x. AZ 

The Ambiguity of the Implications of the Annual 
“ Load Factor " Vas e oe 13 
Improvement of Power Factor wate x nec. 13 
The Stage and Advertising... УИ vee s e. l4 
That Little Window ! ... eae —€ 14 
Business Notes s e ya Жш kis -— nee l4 

The Pit River 70,000-kVA Hydro-elcctric Development. by 
Frederick A. Talbot aye о sion wie sat р 
Notes... ve sia ean si s 26 
City Notes  ... eas Ра m pis on a .. 29 
stocks and Shares ... iss Pe 2s ges nis «e 29 
Betimating-office Organisation —V, by Major J.C. Connan ... 31 
New Zealand Trade ... Т е - "X ie 52 
The Electric-flow Meter (illus.) ... 33 
Electric Arc- Welding v" UR Р Р 7 noes 34 
Radio-Telephony on Transmission Lines (i//va.) 38 ә. 86 
The Werk of the Electricity Commissioners — ... eec .. 38 
New Patenta ... RN kn XM ve aus 39 
Published Specifications... sss . 10 


' , . eee 
Contractors’ Column Advertisement page xxviii 


“ELECTRICAL REVIEW” SUBSCRIPTION RATES. 


United Kingdom, £1 14s. 8d.; Canada, £1 12s. 6d.; Colonial and 
Foreign, £2 1s. 6d. per annum. Postage Free. 


— 


EEE TN 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 
The Oldest Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 
OFFICE, 4, LUDGATE HILL, LONDON, E.C. 4. 


Telegraphic Address: 'AaEEKAY, CENT., Lonvon.” Code, A BC. 
Telephone Nos.: Central 8260 and 5261. 


The " Electrical Review " is the recognised medium of the Electrical Trades, and h 
by far the Largest Circalation of any Electrical Industrial Paper in Great Britain. 


FOREIGN AGENTS: 


AUCKLAND, N.Z.: Gordon & Gotch, MiraN : Fratelli Treves. 
ше Street; Peter G. Tait, Г.О. New York: D. Van Nostrand, 8 
тн 333; R. Hill & Son, Matlock Warren Street кл, 
ee x . » . ; * 
oe Devonport; Trade Publica- | pais; Boyveau & Chevillet, 22, Кис 
on». Со., 32, N.L. Insurance de la Bangue 
Buildings, Queen Street. PERTH WA p Gord & Gol 
UUasBiNE: Gordon & Gotch, Queen St. Wiliam. Steect Ке Ба 
Сиккиыснекен, N.Z.: Gordon апа Sii Fa Mad | 
Gotch, Manchester Street. Rome: Ditta P. Maglione & C. 
Di хылх, N.Z.: Gordon & Gotch, Strini, Мм, Via Due Macelli. 
Princes Street. . Sypvey: Peter G. Tait, 273, George 
ee CAPETOWN, Borm- Street; Gordon & Gotch, Pitt Мм. 
Re : n ens A p Tokyo: Maruzen Co.. Ltd., 11-16, 
Lid f me pia aver cee ЧАБ Nihonbashi- Pori-Sanchome. 
бсксм Conlon & Gotch, Torosto, ONT.: Wm. Dawson and 
Соте Sint. Sons, Ltd., Manning Chambers; 
Gordon & Gotch, 132, Bay Street. 


MiibougNE: Peter С. Tait, 90, Wil- 


liam Street; Gordon & Wetuiseros, N.Z. 
Qucen Strect. Cuba Street. 
Cheques ind. Postal Orders (on Chief Office, London) to be made payable to 

Tur Ecrcrrican Review, Lisitro, and crossed '* London Joint City and Midland 


bonk., Nowgate Street. Branch.” 


Gotch, : Gordon & Gotch, 


JANUARY 5, 19233. 


(1) 


No. 2,854. 


1922 AND AFTER. 


To write about the past year is no very pleasant task ; 
the shadow of the war, though lessening in gloom, has 
hung over us, and the evil effects of that upheaval are 
still acutely felt. But there are some bright spots in 
the landscape, and it must be admitted that things might 
have been much worse, Towards the end of the year, 
indeed, the case for optimism distinctly improved ; on 
all hands greater confidence in the future is expressed, 
ànd there is a general feeling that the prospects are 
brightening. Progress is slow, but all the more sure ; the 
demand for steel is strengthening, and blast-furnaces 
that have long been idle are being blown in again; even 
shipbuilding, which has passed through a period of un- 
exampled depression, is reviving, and the official statis- 
tics show а welcome reduction of unemployment. The 
recent change of Government has undoubtedly exer- 
cised material influence in the direction of stability and 
tranquillity, conditions which are essential to the free 
play of commercial enterprise, and the national credit. 
thanks largely to the integrity of our ‘financial policy, 
stands higher than for many years—the sovereign 1s 
approaching par value in the United States. Moreover, 
the new Government has shown its determination to take 
positive measures for the reduction of unemployment by 
the initiation of important undertakings of a remunera- 
tive nature—far better to spend money in this way than 
on the dole, which is not merely unproductive, but is 
actually a most demoralising method of coping with un- 
emplovinent. 

Railway electrification has been much to the fore, but 
has not made much material progress in this country 
during the past year; however, the London Under- 
eround railway extensions were begun in June, the 
Brighton Railway Company placed some important con- 
tracts, and the electrical service of the L. & N.W. Rail- 
wav between Euston and Watford was opened in July. 
The South-Eastern Railway electrification scheme was 
definitely taken in hand, and very important develop- 
ments on other lines are undoubtedly pending, which 
w2 hope will materially increase the activity of British 
electrical manufacturers in the current year. More- 
over, valuable orders for railway material were received 
from Japan, Spain, New Zealand, and South Africa. 
which are already in course of execution. We look for- 
ward to great developments in this class of work in the 
near future, both at home and abroad; the wide range 
of apparatus and materials involved—power stations. 
transmission lines and cables, permanent-way equip- 
ment, and rolling stock—ensures the distribution of the 
resulting benefits over many branches of the electrical 
industry, and the great magnitude of such undertakings 
guarantees that the effects of these contracts, involving 
an outlay of some £14,000,000, will endure for a long 
period. and will be felt indirectly in many industries. 

A notable feature of the electricity supply industry 
has been the completion of à number of important ex- 
tensions of generating stations during recent months; 1n 
some cases, thanks to the increased facilities for supply, 
these will lead to a stimulated demand for motors. 
wiring, and accessories, which may be further helped bv 
reductions in the price of energy consequent upon the 
economies due to the use of more efficient plant. Several 
verv large stations are in course of construction; tlie 
Nechells plant of the Birmingham Corporation 1s prac- 
tically complete, and the Barton station of Manchester 
Corporation is well on the way to completion, whilst 
those at Portobello, Nottingham, Preston, and Barking 
are more or less in embryo. Some ten millions sterling 
will be expended on these undertakings. Mention mav 
be made of the extensions at. Stoke-on-Trent.) Mansfield. 
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West Hain, Derby, Hastings; Leicester, Liverpool, and 
Walsall, of which descriptions have appeared in our 
pages. We may also refer to the starting of the huge 
hvdro-electric sets at Queenston, Ontario, the largest in 
the world, and the opening of the super-station at Genne- 
villiers, near Paris; the latter was the leading feature 
of the tour organised by the ErLEcTRICcAL Review in 
October, in which some 70 British engineers took part, 
visiting the great undertaking of the Union d'Electri- 
cité and other systems in the neighbourhood of Paris and 
the North of France, with much pleasure and profit. 

The steady fall in the prices of electrical energy in 
wany parts of the country, which has been one of the 
most Welcome indications of tlie return of normal con- 
ditions, has gone far towards restoring the demand for 
electrical apparatus for both domestic and industrial 
purposes, and the reduction in the cost of wiring due 
to lowered wages and prices has somewhat improved the 
prospects of the contractor—but there is still much to be 
desired. There is no doubt, however, that the con- 
tinued insistence on the necessity of developing the 
domestic load, so efficiently maintained by the I. M.E.A. 
and the É.D.A., is bearing good fruit; the public is 
distinctly awakening to the advantages of electrical 
methods, and some classes of domestic appliance-makers 
have been kept very well occupied. The examples set 
at such places as Hackney, St. Marylebone, St. Pancras, 
Leicester, Glasgow, &c., of lowering prices and hiring 
cut or lending electrical apparatus are worthy of emula- 
tion elsewhere. 

Amongst the notable events of the year should be men- 
tioned the Jubilee Commemoration meetings of the In- 
stitution of Electrical Engineers, the Jubilee celebration 
oi the Eastern Telegraph Companies, the formation of 
a Joint Engineering Council, the calling of an Inter- 
national Conference on Interstate Telephony, the initia- 
tion of broadcast radio-telephony in this country, and 
the passing of the Electricity (Supply) Act, 1922. 

The great reduction in the cost of electrical plant has 
done much to stimulate new construction. The Walsall 
power station, for instance, cost less than £14 per kilo- 
watt—little more than a third of what it would have cost 
а few years ago. Add to this the improved facilities 
for progress resulting from the passage of the Electri- 
> (Supply) Act of 1922, and it will be seen that there 

1s good reason to anticipate a large volume of business 
from home sources during the new year, together with 
export trade due to the lower tenders that can now be 
made, enabling our manufacturers to compete with their 
foreign rivals on favourable terms. 

While we feel justified in taking a most hopeful view 
of the prospects for the electrical industry during the 
coming vear, and are confident that the world trade 
situation will continue the improvement that has re- 
cently been noted, especially if anything like settlement 
of the Reparations and Turkish questions can be reached 
‘t an early date, we are afraid that we must expect some 
curther unsatisfactory returns of industrial companies 
which during the past vear have been battling with 
мапу difficulties. It is impossible for them to recover 
їп a short space of time the ground lost during the 
engineering lock-out, or hurriedly to readjust finances 
to meet changing values of stocks, or to make large 
profits when the works are running only part-time. But 
there are grounds for confidence for the future, and the 

tact that the electrical industry has been able to ‘‘ keep 
its end up " so well amid so many adverse conditions 
forms one of those grounds. Confidence is one of the 
ereat things needed now, as always, when there is a 
slump in trade, to set the wheels merrily running agaln. 
May the end of 1923 see the fulfilment of all the hopes 
Viat the opening year seems to justify. 


a a ED 


Tur death of Sir John Gavey, at the 

A Year's Losses. ripe ave of eighty vears, which it is our 
sad duty to announce in this issue. 

reminds us that during the vear 1922 a number of men 
"ho occupied positions of prominence amongst us in 
vars gone by have passed to the Beyond. Such familiar 


names as J. J. Easton, R. E. Graves, Dr. Edward 
Hopkinson, Dr. J. T. Merz, G. G. Ward, Sir Jolin Benn, 
B. S. Broadhurst, F. E, Hesse, Dr. Gisbert Kapp, Н. W. 
Miller, Sar A. К. Rollit, and Sir R. Vassar Sinith all 
carry With them suggestions of various specialised de- 
partments of activity in which the men who bore them 
performed a leading part in this country, while the 
death of Graham Bell, of telephone fame, was a world 
loss, and the disappearance of Dr. Walther Rathenau 
bv a inurderer's act removed from the stage one who 
seemed to be destined to do much to put Germany upon 
her feet as well as to organise her electrical and other 
industries for future expansion. 


Wk note with satisfaction that Sir 


The Imperial William Jovnson Hicks is making good 


Trade progress with his inquiry into the 
Conference. criticisms of the management and 


policy of the British Empire Exhibi- 
tion. The report, no doubt, will be forthcoming in 
a very short time. The sooner the matter lies at rest 
the better, so that nobody need be in any doubt about 
the existence of the completest cordiality throughout the 
Finpire in regard to this event. Almost any sacrifice is 
justifiable if made with that end in view. 

We cannot help regretting that the holding of this Ex- 
hibition in 1924 and. the pr 'oposal for an Imperial Trade 
Conference this vear are being coupled together. Of 
course, one of the ereat results which we all expect to 
follow the holding of the Exhibition is a close trade rela- 
tionship with many accompanying trade transactions. 
It will demonstrate, among other things, the productive 
ability of British electrical and allied engineering in- 
dustries. The objects sought by the Imperial Trade 
Conference are similar? but schemes and matters of 
policy rather than demonstrations of British capacity 
and enterprise, will form its programme. The appeal 
by a Montreal newspaper writer that the Conference 
should be deferred until 1924 so that it can be held while 
the Exhibition is in progress does not commend itself to 
us unless measures can be immediately adopted, without 
conference, which shall speedily encourage increased 
trade between the Home Country and the Empire over- 
seas so as to give our population employment either here 
or there. We are afraid that if the conference is post- 
poned we shall have renewed apathy in regard to the 
whole subject. And additional trade, with work and 
employment. for the British race, is wanted at once. 

We would throw out the suggestion here that when 
the Conference does take place His Majesty's Trade Com- 
missioners should be called home for a brief period se 
that at the gatherings good use may be made of their 
special practical and up-to-date experience, 


Ir takes us back to the days of our 
vouth to recall the enthusiasm with 
which. we used to regard the calling of 
that “шихте . individual whom we 
described as an illuminating engineer. So many large 
buildings in the City of London and the West End 
formed glaring examples of how not to light interiors 
that we welcomed the coming of the man who, as one of 
his duties, would enlighten the consumer regarding the 
uneconomical, inefheient, and ugly work for which 
somebody had been responsible, and induce lim to make 
à change. Things are better to-dav on the whole, but 
some bad spots remain and new mistakes аге being com- 
mitted in many directions. These were somewhat pain- 
fully in evidence during the recent Christmas shopping 
weeks. Some over- enterprising shopkeepers (especially 
in the suburbs), in their desire to out-shine their neigh- 
hours and command attention, either on their own 
initiative or at the instigation of their electrical ad- 
visers, made too many points, or used lamps of too high 
candle power. failing to shade them in such a way as to 
protect the would-be purchaser's eve from the direct rays 

We are referring especially to the interior lighting: of 
shop windows and to the indiscriminate scattering of 
brilliant lights amongst a-collection, of glass and silver 
ware, fancy goods, apparently without a thought having 


Bad Shop 
Lighting. 
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been given to thé comfort of the public. It is largely— 
perhaps entirely in some cases—a matter of shading; 


there is a prodigality of points and energy consumption, 


while a trifle is being saved on the cost of suitable shades. 


We speak from experience, which many of our readers 
must have shared with us, when we say that it has some- 
times been impossible to see the goods for the glare, and 
the painful effect of the latter on the eves has compelled 
us to pass on to windows where the light was not 
dull but discreetly and pleasingly subdued. Опе might 
think that shopkeepers needed a course of education in 
electrical illumination as an aid to sales were not the 
folly of the defect named so obvious. 


THE Premier stated in Paris on Tues- 

Heavy Taxation day that he was personally convinced 

and Industry. that the heavy taxation imposed upon 

British people had intensified the great 

mass of unemployment brought about by the war, be- 

cause manufacturers and others had been unable to use 

the money to develop their businesses. Other countries 

suffered war devastation of other kinds. This is our 
war devastation, and it is still with us. 

He went on to say that we had made our Budgets 
strong by impoverishing the taxpavers, but as we lived 
by our foreign trade, unless the trade of the world was 
to develop normally, we should find ourselves in a more 
critical position than many of the Allied countries which 
аге ina far worse financial position than we are at the 
moment. АП of this was said to justify the British 
demand for reparations from Germany up to the limit 
of her capacity to рау. That con ideration apart, how- 
ever, it is obvious that the Premier recognises how detri- 
mental the present high taxation is to our industries, 
and that he will not be a party to its continuance, when 
lightening of the burden is possible. Мау that be soon ! 


It is very satisfactory to learn, as we 
The Exhibition. do at the moment of going to press, 
that in view of the large demand for 
space, particularly for the engineering and electrical 
exhibits, it has been found necessary to recommend the 
extension of the Machinery Hall plans for the British 
Empire. Exhibition at Wembley, by the addition of 
10.000 sq. ft. of space, in order to house the entire sea 
ənd land transport group of exhibits.in the extension. 
This group will include railway and tramway rolling 
stock and material, moter ears, road material and sea 
transport. The Machinery Hall, when extended, and 
the already extended Industrial Hall, which originally 
occupied а combined area of 800,000 sq. ft., will cover 
&x9.415 sq. ft. The two halls will stand opposite to each 
other, east and west of the Grand Avenue, and should 
forin a very creditable demonstration of the greatness 
of these national industries. Everything points to the 
display being really great—such as British industry has 
never before been able to bring “together—an occasion 
which will convince the world of many things. 


WE suppose that science and engi- 
neering have as much cause as any 
departments of professional or indus- 
trial activity for satisfaction at the prospect of some- 
thing being done to ensure that the lists of Honours 
Issued in the name of His Majesty shall in the future be 
less open to suspicion, and those who are responsible for 
the selection of subjects for special distinction be less 
liable to the charge of injustice, favouritism, Inability 
ty recognise sterling merit and service to the nation, 
susceptibility to wire-pulling, and so forth. Few things 
can lower our national prestige and lessen the confidence 
of the people in their governors more than a cheapening 
of honours by granting them as the result of political 
bargains, for money, or other payments, or for persis- 
tent naportunitv. This Government should certainly 
е able to effect at any rate some degree of improvement 
without. imperilling its Peace and Tranquillity policy. 
In the incomplete New Year Honours List which has 
appeared this week, there is only one name coming im- 


Honours, 


mediately within the scope of this Review, and it has 
been felt for a long while that the public services ren- 
aered by Mr. Edward Manville, M.I.E.E., have well 
arned for him the distinction of knighthood that has 
now been conferred upon him. A sign that the honour 
has been more or less taken for granted lies in the fact 
that it has sometimes been necessary to turn up the 
reference books to check the errors of newspapers which 
in '* intelligent anticipation "" as usual, have described 
him as Sir Edward. 


THE first thought which recurs to the 


London’s deed 
Electricity reader of the L.C.C. report upon Lon- 
don's electricity supply during 1920- 


Supply. | : ^а к, А 
аы 21, is that af unification and re- 


organisation are required anywhere it is in the 
London area. Nowhere else could be found such 
duplication of effort and such a variety of methods, 
systems, and prices. The last item 15 particularly of 
interest to the consumer, although it depends upon the 
other two to a great extent. All the explanations pos- 
sible will not pacify a consumer who pays 15. per kWh 
When he finds that in a district very close to his own 
less than half this price is being charged, and such 
disparity nulitates against the extended use of electricity 
in the districts where expansion is most needed. This 
can only be brought about by the elimination of small 
and unprofitable stations, the co-ordination of control, 
and a uniform system of supply. This must, however, 
come gradually, and in the meantime all efforts must be 
directed to the lowering of costs by economy and im- 
proved efficiency. It is our fervent hope that the New 
Year will see further substantial progress in the desired 
direction, and we confidently anticipate that the good 
oftices of the Electricity Commissioners will assist in 
this. 


Tug second annual report of the Elec- 
The Work of the tricity Commissioners, of which an 
Commissicners. abstract is begun in this issue, again 
bears witness to the accomplishment of 
à great volume of work, in spite of the depression in 
trade and the handicap under which they laboured due 
t» the delay in providing them with the statutory 
powers indispensable to their full activity. The report 
relates to the year ending last March, and therefore no 
reference (except in a footnote) is made to the removal 
of that handicap by the enactment of. the Electricity 
(Supply) Act, 1922. In. passing, we may suggesi that a 
lapse of nine months between the end of the vear and the 
issue of the report greatly detracis from the interest 
attaching to the latter; we know that the Comunissioners 
are extremely busy men, but busy men have to select the 
most urgent matters for first attention. Public opinion 
is one of these, and we think the Commissioners would 
b» well advised in publishing the results of their year’s 
work at an earlier date. 

As usual, the reorganisation of electricity supply has 
occupied a large amount of their time; schemes for 12 of 
the 15 districts have been considered, and the Commis- 
sioners’ conclusions have been published in respect of five 
of them, but progress in giving effect to the schemes has 
been slow, partly due to the deficiencies of the Act of 
1919, which have now been made good. It is clear from 
the report that an extraordinary amount of diseussion 
and negotiation is necessary, before acceptable decisions 
can be formulated. 

No fewer than 394 applications for sanctions to loans 
were received during the vear from local authorities, 
and sanctions were issued in 389 cases: the total amount 
sanctioned during the year was £13,650,033, which smu 
15 14 millions less than in 1920-1, but probably repre- 
sents à greater amount of new construction, in view of 
the lower costs prevailing in the Inter period.’ 

The total output of British generating stations during 
the year is recorded as 4,884,666.038 kWh venerated, 
the consumption of fuel being 6.475.531 tons of coal and 
coke, and 145.541 tons of oil. Returns were received 
from 433 stations belonging to authorised. undertakers, 
and 103 traction or non-statutory undertalérs! ены. 
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THE THEFT OF ELECTRICITY AND ITS PREVENTION. 


By J. A. 


IN all probability no public service company suffers 
more severely from theft than an electricity supply com- 
pany, for it is a lamentable fact that theft of all kinds 
vuries directly with the ease with which it can be accom- 
plished, and it is immediately obvious that it is easier 
to steal electricity than, for instance, water or gas. 
Theft of any kind also varies inversely with the honesty 
of the community involved, but this is only relative, 
and the former consideration is by far the most im- 
portant factor in the case. 

That all public service organisations suffer more or 
less severely from frauds of various kinds is also unfor- 
tunately true, and for some rather obscure reason 
otherwise upright persons consider themselves clever 
rather than dishonest when they succeed in cheating such 
an organisation out of its rightful gains. 

The conclusion to be drawn from the above is that 
when it is possible to steal and easy to steal, an enormous 
amount of theft will occur. 

In the older and more highly civilised communities, 
not only is the standard of honesty higher, but, in pur- 
suance of ''good practice, electric light companies, 
for instance, automaticallv protect themselves by adopt- 
ing standard arrangements, which have been originally 
developed with such protection in view. In such a 
country, however, as the writer is stationed in, 
matters are very different; not only is the stand- 
ard of honesty low (extremely so where public 
service companies are concerned), but, furthermore, the 
companies themselves are very much inclined to adopt 
much cheaper methods, and the small consumer, who 
is not only in the vast majority, but is also the worst 
offender, is, unintentionally given considerable facility 
to do what he is only too anxious to do, that is to say— 
steal. 

Ás comparative statistics have shown that a large 
potential revenue is lost by the use of the ‘‘ flat rate ” 
system, even when controlled bv a current-limiting de- 
vice, the tendency to adopt the metering system is 
greatlv on the increase, and, above four or five lights, 
it 1s becoming customary, at least with the larger and 
wealthier companies, to install meters, which can now 
be obtained at a remarkably low figure, when pur- 
chased in quantities. This the small consumer has 
deeply resented, and considerable ingenuity has been 
expended in devising means to prevent the proper 
functioning of these '' objectionable instruments." Ав 
already stated, however, this is only too easy in the 
majority of cases, and it is an established fact that a 
very large revenue is lost yearly to the electric light 
companies through theft of electricity. 

There are many ways by which the proper operation 
of the nieter may be prevented, and these may be divided 
into two main classes, viz., mechanical and electrical. 
Regarding the first. the use of glass covers and some- 
thing superior to the ordinary lead seal will go far 
towards preventing fraud, and there is more than one 
“unbeatable "' seal on the market. 

As all electrical tampering absolutely depends upon 
gaining access to some part of the circuit on the supply 
company’s side of the installation, the remedy is obvi- 
ously to make such access impossible, and this can be 
done. and is done, by means of a complete conduit 
installation from the meter terminals to the supply wires 
or cable. This is a verv expensive means of protection, 
hoth in material and labour. and companies are very 
disinclined to go to this great expense, not onlv in the 
case of new installations, but more especiallv where it 
is found desirable to protect a large number of old ones. 

In the case of single-phase meters used on the almost 
universal three-phase four-wire system, a very simple 
device is available, which is not only very much cheaper 
than a conduit installation both in material and labour, 
but is more effective as well. 


REYNOLDS. 


To protect meters installed on such a system, three 
things are necessary, viz. :— 

(1) Access must be prevented to what will in future 
be designated ag the “© current "" wire, to distinguish it 
from the ‘‘ earth "' wire. 

(2) Complete protection must be given to the terminal 
board of the meter on the company's side. 

(3) Reversal of the incoming leads must be made im- · 
possible. 

The last is as necessary as the other two, as it is 
generally possible to reverse the leads at some point on 
the company's side, remove the fuse on the former cur- 
rent wire, and make an artificial earth at some part 
of the interior installation. When this is done the 
meter will, of course, cease to function, but if the 
artificial earth is a good one, full service can be ob- 
tained. 

The above objects are attained by the use of the fol- 
lowing simple combination, as shown in the drawings. 
As it is manifestly unnecessary to show the application 
of the combination to all classes of measuring or con- 
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trolling instruments (such ах current-limiting devices, 
maximum-demand meters, time clocks, or any like 
instrument), the ordinary single-phase watt-hour meter 
has been chosen to demonstrate the method, as the 
terminal boards of all other instruments are necessarily 
somewhat similar. 

The connection between the supply company's wires 
or cable and the meter is made by a piece of concentric 
cable which (see fig. 14) consists of an inner insulated 
conductor A surrounded by an outer cylindrical con- 
ductor B, which may or may not be braided. The outer 
conductor consists of a double wrapping of copper tape. 
having the same conductance as the inner or ‘‘ current "' 
wire. The outer conductor is connected to the earth 
wire of the system by binding it thereto. and the inner 
conductor is connected to the phase wire in the usual 
wav. | 

In fig. la the cable is shown entering the instrument W 
at the right. and the two wires leaving the instrument 
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and leading to the consumer's installation are seen on 
the left. The terminal board of the instrument is under 
the sealed cover c. The exact form of this board is not 
of importance; a very simple form has been chosen 
for the sake of simplicity. ‘The terminals, which con- 
sist of tubes fitted with screws for holding the wires, 
are shown at T in fig. 15, the insulating material separa- 
ting them being indicated at w in the sume figure. 

The connection at this terminal board is made as 
follows: —If an outer braiding is furnished, this is re- 
moved for the requisite distance, and a small plate-like 
piece of metal P (see figs. 1b and 1d) having an extension 
E, is slipped over the outer conductor and soldered, or 
otherwise attached, to it. The outer conductor is then 
stripped down to this point and clipped off, leaving the 
inner insulated conductor projecting above the plate. 
Sufficient dielectric 1 now removed, so that when the 
wire is in position in its terminal, the plate portion of 
the piece will be in close contact with the insulated 
bushing of the current wire entrance. Before fixing the 


wire in its terminal, the extension E is bent up so as. 


properly to enter the earth terminal as shown in the 
figures. Both connections are now pushed up into their 
respective terminals and securely clamped in position by 
the binding screws, thus holding the plate firmly in 
place. In practice the operation is simple and rapid. 

The outer conductor, or sheath, should be well 
earthed at some point, and if the meter itself is not 
earthed (as it should be) the sheath must be earthed 
elsewhere. It is preferable to have the outer conductor 
covered at least with a braiding to protect the metal, 
but this can easily be removed at some point and the 
metal earthed. Clearly the better the earth the 
more effectively will the reversal of the leads be pre- 
vented. 

As previously stated, three things were necessary to 
prevent theft of current, and these three objects have 
been attained. In the first place, access to the interior 
or 'current"' wire is impossible, at least without 
instant detection. In the second, no pin or wire can 
possibly be pushed up into the current terminal, as the 


plate completely and closely covers it; and thirdly, re- 
versal of the leads outside will result in a dead earth. 

The method described applies particularly to two-wire 
installations, but it will be readily seen that as long as 
two-wire instruments are used it can be extended to 
supply systems of any number of wires or phases. As an 
instance of this, it may be mentioned that as three 
single-phase meters cost considerably less than one poly- 
phase meter, it is preferable to install three ot the 
former in place of one of the latter. In such a case com- 
plete protection will be obtained by using three of the 
concentric cables and terminal pieces as described above. 

It will be readily seen that the cost of the concentric 
cable installation compares very favourably indeed with 
that of the conduit installation. For the former 
nothing is required beyond the following:—Length of 
cable necessary; terminal protection piece; three or 
four inexpensive clips for attaching the cable to the 
wall; and the necessary material for soldering the con- 
nections. Both plate and cable are manufactured by 
the licensees, Messrs. W. T. Henley's Telegraph Works 
Co., Ltd. | 

For the conduit installations the following material 
is required :—A special connection box at the meter; the 
necessary length of conduit; at least one elbow; bush- 
ings and other fittings; rubber-covered wire, at least 
for the current wire; clips for attaching the conduit to 
the wall; and the necessary material for soldering two 
connections. 

As regards labour, it is obvious that the conduit 
installation will in all probability require a rather 
higher class of labour, and, in addition, considering the 
threading, bending, and fitting, will occupy very much 
more time even for the shortest and straightest runs. 
When the run is more tortuous, the superior economy of 
the concentric cable is even more apparent. Further- 
more, when using the concentric cable, no special tools 


. аге required and no heavy material has to be carried 


about. This is not the case with the conduit installation, 
as not only are special tools required, but the material 
itself is henvv and awkward to transport. 


THE ELECTRIC SYSTEM FOR SMALL WATER-POWERS. 


By WILLIAM T. TAYLOR, M.nst.C.E, M.LE.E. 


SMALL water-power plants were in operation long before 
steam power was considered possible. In the early days 
of water-power development it was necessary, in order 
that the industries might utilise the water power avail- 
able, to group them close together where a head race 
could be favourably constructed, and generally this took 
the form of a huddled mass of factory buildings jammed 
in together as closely as they could be constructed, and 
the whole works dotted about with shaftings, &c. This 
class of power afterwards became outgrown, and, when 
the more economical method of producing power came 


2bout in the use of steam power, it was supplemented: 


with auxiliary steam plant, which kept 
and improving until the water-power plant was 
generally used as the auxiliary plant. Then followed 
perhaps the most remarkable period in the history of 
power development, a period in which it was shown that 
power could be generated in one place and transmitted 
and delivered at high efficiency (over copper wires on 
insulated circuits) several miles away. 

At the present time the working of small water-power 
schemes can be classified under three main headings, 
namely :— 

(1) Those commonly known as mill sites, which often 
are hydro-mechanical (even at this stage of the art) and 
fed from open flumes or from а forebay, but no pen- 


growing 


stocks, where the mill, factory, or works is built over the 
river or forms part of the hydraulic structural works. 

(2) Those schemes where the hydro-electric machinery 
and equipment depends upon regular attendance for 
control and supervision, such ав starting and stopping, 
and the usual operation. For these schemes any class 
of electric system may be employed, such as d.c. or a.c. 

(3) Those schemes where the hydro-electric plant is 
operated and controlled automatically from one or more 
distant points, and, as can be done in the case of (2), 
in order to make the best use of the waterpower avail- 


-able, they are operated in conjunction with other water- 


power plants and/or fuel plants (steam, gas, or oil). 
But these schemes are cheaper than (2) because of the 
lower cost of supervision and lower cost of plant. 
switchgear, busbars, cables, wires, &e., all of whieh 
generally decide whether a scheme is commercially good 
or is worth developing or not. Moreover, the generators 
are more robust and much simpler and the power-house 
in general is simpler and safer. For these schemes (pre- 
ferably taken in group, but not necessarily so), there is 
one type of electric system, namely, the а.с. induction- 
generator system controlled from a suitable point or 
points as shown diagrammatically in figs. 1, 2, and 3. 
Definitely setting class (1) aside, there is a choice of 
two schemes, namely (2) the d.c. or the a.c. synchronous 
generator system, and (3) the induction generator sys- 
tem (preferably three-phase) automatically controlled. 
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In this, as in every system conveying energy, two funda- 
mental economie questions arise, the best system being: 
that which best satisfies Kelvin's law wherein the total 


net annual income shall be a maximum or the per- 
centage return on the investment shall be a maxi- 
mum. Indirectly, this law should ordinarily include 
security of service, ?.e.,- quality of materials, work- 
manship, &c. This point, like many more, can 
be discussed from different angles. In fact, one 
of the first questions to be asked would be that 
of relative reliability of the two systems. In 
some respects each scheme must be taken on its own 


merits as to general conditions and as regards quality 


or grade of and conscientiousness of technical help and 
superintendence, which varies greatly. The best that 
can be done is to put in the best plant, simple and 
robust in construction, and requiring the least atten- 
tion; the proposed system seems to accomplish all these 
in the best way. 

The relative advantages of systein (2) over system (3) 
will depend on whether there is one water-power plant 
or a number of plants or possible schemes capable of 
development within a reasonable area, and therefore the 
first installation should be chosen with great care and 
with this end in view with respect to systems in the 
vicinity. Each water-power. scheme, or group of 
schemes, whether on the same or on different catchinent 
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powers (coming under the class of small water powers), 
the system to install will depend largely on local con- 
ditions, distance from village or town, distance from 
load and from other sources of power, the existing systern 
or systems in the vicinity, character of load, power 
factor, whether ample exciting current is already avail- 
able, and other considerations, such as speed of turbine 
and/or induction generators, their frequency, voltage, 
and the distance from the.source of exciting current or 
cost of providing an ample supply. 

Granting that the total capital cost (which includes 
operation) is much less for (3) than for (2), there still. 
remains the question of relative quality of and reliability 
oi power supply. Many years have gone by since the 
writer last operated this type of plant*, and, like most 
early experiences, his memory is clear as to the construc- 
tion, operation, and behaviour of the induction generator 
on à power transmission system. In those days the 
question of operation was slightlv different to that pro- 
posed herein, but the difference was not due to any lack 
of knowledge of remote control or automatic operation ; 
in fact, the present question is an economie one, the 
technical problem varying but little, if at all, from that 
oí old. 

A comparatively large water-power scheme of the early 
days would now be classified as a small water power. — In- 
dustrial expansion, coupled with the keen economic neces- 


Fic. 1. Fic. 2. Fra. 3. 
(a) Hydro-electric station, which con- (д) Steam-clectric station with synchronous (А) Control hydro-electric station, vus mixed generators. (induction 
tains a svnchronous machine and in- generators (control station for all the induction- and synchronous). (а) to (d) and (a!) to (c!) Induction generator 
duction generators. (b) and (c) Induc- pe nerator hydro-electric stations). (a) to (c) stations controlled from (3) station, (p) Ridge dividing the two 
tion generator stations controlled from Induction-generator hydroelectric stations. catchment arcas. (s) Main supply lines to the receiving stations. 
— — — Lines from induction. stations to the control station. 


(a) station. 


areas (within reasonable distance from each other) must 
be judged on respective merits, local conditions, relative 
distance from each other, from the load, and from a 


fuel plant, and be chosen according to the existing class 


of electric system and supply (d.c. or a.c., phase, volt- 
ave, frequency, &с.), and according to the relative mag- 
nitude of available water power, kind and character of 
load, also with a view to the advantage of diversity by 
tieing-in plants (see fig. 3) with flow from water sacds 
of different characteristics and other considerations. In 
general, the writer believes the advantages would come 
out in the following order : — 

(a) The development of the smaller water-power 
schemes can better be made possible (but more often 
made possible only) by one-unit induction-generator sta- 
tions automatically operated from a suitable distant 
point; or by self- synchronising synchronous generating 
stations operated automatic: ally from a distant point. 


(b) The development of fhe larger water-power 


achemes (coming under the class of small water powers) 
can be made commercially the best by automatic opera- 


tion of several water-power plants from a suitable con- | 


trol point as shown in fies. 1, 2, and 3. 


(c) For a single development of the larger water 


sity existing at present (a condition that is liable to be ` 
more acute with advancing years), may in many cases 
force the development of certain groups of small water 
powers now known to exist. With one-unit hydro- . 
electric stations the problem is simplified, and there is 
a choice of several different systems and different methods 
of operation. With a group or several hydro-electric 
stations there seems but one reasonably good or possible 
commercial system. The system proposed is that of auto- 
matic operation of stations where the fofal developed 
hydro-electric power from each river or stream is trans- 
mitted to and controlled from a suitable distributing 
point, just the same as if the respective stations were 
in separate compartments of one building isolated from 
each other, and the control board was in a different 
compartment of the same building. To accomplish this 
in perhaps the most economical manner, the induction- 
generator system (3) is proposed, and the manner of 
doing this is shown diagrammatically in figs. 1, 2. 
and 3. Of course, we may install synchronous 
wenerators and make them self- synchronising by means 
of damping windings, ke. 


* [n 1904, California, U.S.A. 
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Without going into any great detail and without 
showing the merits and demerits of various systems, the 
following points are brought out to show what advantage 
the choice of system (3) has for this class of water-power 
development, which is vastly more numerous in this 
country than big water-powers:— 

A. Cost of generating station, machinery, and equip- 
ent is less. 

B. Cost of operation and maintenance is less. 

C. Much simpler generating station. 

D. More robust and safer generators, as they are more 
substantial in construction. 

E. Depreciation is less rapid, due to robust and 
simpler construction. 

F. Less liability to breakdown and burn-outs. 

In a one-unit station (which would be the general 
rule) the only circuit is that from the generator to the 
switchboard, and then to the line. 

H. There is no collector ring or commutator. 

I. There is no exciter and no exciter circuit. 

J. There are no exciter switches, busbars, nor exciter 
wiring. 

K. Voltage is generated on the stationary armature. 

L. Revolving part is a robust, solid structure of iron 
and copper bars. 

M. Generator is safer; this also applying to the 
station. 

N. Generator requires no attention; this also apply- 
ing to the station. 

O. Generators do not require synchronising apparatus 
of any sort. 

P. Generators adjust their own phase relations on 
being switched together. With a one-unit station in 
particular, there is no real necessity for governors—in 
such cases the turbines are designed to give a safe run- 
away speed, say, about 70 per cent. above normal. 
Also, the turbine capacity is so rated that the generator 
cannot become very much overloaded. 

Q. Reduction in the magnitude of surges. In fact, 
without excitation the induction generator cannot supply 
power, voltage, or current. Hence, there is always less 
danger, or a total absence of danger, from heavy current 
rushes on short circuit such as would occur on the 
ordinary system. 

R. If the circuit-breakers open, the fuses blow, or 
the circuit is opened in any way, the voltage dies away. 

S. For a given frequency and terminal voltage the 
current depends upon tlie power supplied by the turbine. 
On the other hand, the frequency of the system 1s deter- 
mined by the currents supplied by the synchronous 
inachine (synchronous generator or/and rotary con- 
verter); thus there is no necessity for the induction 
generators to run in synchronism. 

T. For a given load the induction generator has a 
definite speed above synchronism. Ordinarily, the fre- 
quency will not change so long as governor-controlled 
synchronous machines are operated on the system. 

U. The generating sets шау be automatically started 
and stopped by remote control, depending on the flow 
of the river, or they may be started and kept running, 
&е. 

Ү. In general, the best method of operation will be to 
drive them without governors, so that their output will 
be kept constant and the load fluctuation will be taken 
care of by the synchronous machine. If governors are 
installed, the initial cost is increased, and, with 
governor-controlled turbines, the speed of the induction 
cenerator will drop slightly with the load. Therefore, 
in order to divide the load properly, it will be necessary 
for the speed of the synchronous machine to drop if 
speed adjustment of the induction generator cannot be 
automatically and satisfactorily controlled at a distance, 
but this is not likely, as the governors can be adjusted, 
Without gvovernor-control the induction generators will 
absorb whatever power is available, speeding up until 
they slip above synchronism sufficiently to transfer the 
generated power to the control station. which is the most 
desirable condition at all times. 


W. The only safety device (neglecting atmospheric 
disturbances) would be fuses to cut off the set or station 
iu case of accident, which would rarely be possible with 
low-voltage induction generators. 

In the early days there was no station automatically 
controlled from a distant point. Torun any induction- 
generator station, some means of excitation must first be 
provided. Going back 20 or more years we find that 
several means for excitation were proposed, and that 
the most promising one since then, and up to the present 
time, has been that of operating the induction generators 
upon the same circuit as synchronous generators or 
rotaries which, under these conditions, automatically 
udjust their phase relations, this action continuing 
within limits, with variation of the niagnitude of power 
factor of the load. In starting up an induction- 
generator plant, the water is let in and the turbo- 
generator brought up to about synchronous speed, then 
the generator is switched in. In the early days this was 
done through reactance coils to reduce the current rush. 
After switching in, more water is admitted to the tur- 
bine, and the load is divided in this way. In operation, 
when additional load comes on the system, it first comes 
on the synchronous machine, and then, as this machine 
slows down and allows the slip of the induction generator 
to increase, part of the load is transferred to the latter 
—the synchronous machine supplving simply the addi- 
tional lageing current required by the generator when 
carrying the additional load. Up to the present time one 
practice has been to allow the svnchronous machine to 
supply at all times all the lagging wattless current in 
the circuit and, with governor control, the governor 
ou the turbine driving the induction generator would 
help to stabilise the frequency, the synchronous machine 
slipping behind the induction generator an amount just 
sufficient to allow the latter to supply all the power re- 
quired by the circuit. The frequency of the system will 
depend upon the characteristies of the external circuit. 
Actually the synchronous machine sets the frequency, 
and the power factor of the total load is adjusted 
by the synchronous machine to properly care for the 
power factor of the induction generators. These 
machines may have the power factor improved by 
the installation of electrostatic condensers. Condensers 
are desirable, but besides condensers, a synchronous 
machine or rotary converter 15 required. With 
governor-control the load can be transferred from one 
induction generator to the other by means of the 
governor on each turbine, and in this way the load can 
be distributed at will among the sets without any 
adjustment of the excitation, so necessary with the 
common system of to-day. In some cases it may be 
better to install synchronous generators and to make 
them self-synchronising than to attempt to improve the 
circuit conditions by adding condensers or any other 
{уре of phase compensators. 

In the early days induction-generator installations 
were of the polyphase type due to the common system 
then in use, and therefore little or no difficulty was 
encountered in obtaining the most desirable require- 
ments, such as speed, voltage, and ample reliable excita- 
tion; the latter was derived from the same station 
or/and from one or more distant sub-stations in the 
form of rotary converters, which were usuallv of 
the 60-cvele type. In the choice of а system for 
the available small water-powers of to-day (with 
particular reference to this country), such questions as 
additional cost for the required amount of exciting cur- 
rent, the amount of available excitation within reason- 
able distance, the turbine and generator speed, fre- 
queney, existing systems, load power factor, &c., will 
perhaps be more important than the relative advantage 
of initial total cost in favour of the system proposed 
herein for group operation of plants. The best require- 
eall for three-phase supply excited from either 
svnchronous-generator stations 
A large number 


ments 
rotarv-converter* or 
-- steam, gas, oil, or water-driven. 

* Whereby adiustment of field excitation før the proper d.c. 
voltage would fix the a.c. voltage. 
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of stations in this country can supply d.c. or/and a.c. 
(single-phase) current. In view of the fact that the 
induction generator is more suitable to high-speed work 
and that schemes will usually be of the very low-head 
class, there is likely to exist the disadvantage of low 
speed of turbine with the expense of turbine speed gear. 
Perhaps the two weakest points are low power factor 
(the induction generator being more suitable to high 
power factor) and distant voltage regulation, t.e., con- 
trol of excitation from a distant point. The former, 
with its wattless current, is a disadvantage at any time, 
but more so here, because the induction generator is 
unable to supply a magnetising current, and it requires 
lagging current for inagnetisation, which necessitates a 
larger rotary converter or synchronous machine than 
would otherwise be required to supply the wattless cur- 
rent necessary for the induction generators as well as 
the load. As regards the question of operation, if the 
excitation is cut off entirely, the plant affected is shut 
down, but with relatively much less disturbance to the 
system ; however, a shut-down would occur in any case, 
with any system, for an open circuit or a short-circuited 
line, hence there is no disadvantage lere, only that 
voltage regulation might not relatively be so good as 
when controlled from the same station. This point is 
a question of efficiency of operation and is controllable. 
Nevertheless, to approach fairly well the efficiency of the 
erdinary syfichronous generator, it is desirable that the 
induction generator shallhave high speed, low frequency, 
and low voltage. With the installation of the self-syn- 
chronising synchronous generator, certain points are 
immediately eliminated from the list of demerits. 

Ordinarily, we are in the habit of thinking that 
regulation of the voltage should be done at the generating 
station only. Generally there is a voltage drop along 
the line from the generating end in the direction of the 
load. end or receiving station, and, generally, the 
voltage at the latter point must be kept at an арргохі- 
mately fixed value independent of the voltage at the 
generating end. This being so, for every system in 
operation to-day,* is it not evident that the operator at 
the receiving station (or at the control station in the 
proposed system) is the best person, provided he were 
able to do so, to control, to regulate, and to fix the 
voltage at his—the load—endt of the system? 
times it would be desirable for the central-station 
operator to be relieved from certain duties, but rarely the 
operator at the receiving station. 
tem the voltage is controlled at the central control sta- 
tion, which is the point of control for one or a group 
of automaticallv-operated hydro-electric plants. Аз 
pointed out in the last paragraph, should there be a short 
circuit or a broken line conductor on any of the induc- 
tion-generator circuits leading from any hydro-electric 
plant to the control station (see figs, 1, 2, and 3), then 
that plant affected would be shut down just as if an 
accident had occurred on a unit in a generating station 
containing one or several units, with the exception that 
little or no electrical disturbance would occur in the 
former case, whereas in the case of a d.c. or a.c. syn- 
chronous generator station the rush of current would 
usually be sufficiently large to cause a surge, but more 
likelv a shut-down or a general interruption of service if 
the relays, fuses, or circuit-breakers failed to act. 

The development and the operation of small water 
powers follow the same general law of economies as the 
larger water powers, but there is a limit to the net 
income apart from first cost, or a limit to the minimum 
percentage return on the investment, which makes it 
possible or feasible to develop a scheme commercially. 
It ix quite possible that, by means of the system proposed 
herein (shown diagrammatically in figs. 1, 2, and 3), 
many of the small water-powers now generally considered 
as commercially poor or impossible of developing, can 


*Such systems as these small plants are more likely to be 
tied-in. with. 


+ The point where it is definitely known what voltage is 
desired. 


Often- . 


In the proposed sys- 


be made fairly good or quite good business propositions. 

If the expense of operating staff for three, four, or more 

one-unit hydro-electric stations can be reduced (com- 

pared with present conditions) to 20 per cent. of the 

total cost of operation by adopting the system proposed - 
herein, there is a possibility that more of the small 

water powers (now considered commercially worthless) 

will be developed. An assistant from the control station 

would be required to make periodic inspections, &c., 

of the autoinatically-operated hydro-electric plants. 

The linking-up of several small water-powers, men- 
tioned herein, is intended to convey the inipression that, 
if desired, a start can be made with one station only, 
and, as the energy demand grows, more stations can 
be developed to supply the demand for energy. The 
greatest benefit will be obtained where stations are 
operated in conjunction with /arge* steam stations. Over 
the ordinary hydro-electric system the method proposed 
herein shows decided advantages in several different 
ways; but one of the most important advantages 18 in 
the relatively larger proportion of the water power 
which can be effectively utilised. "This advantage alone 
may, in sone cases, decide in its favour because of the 
proportionately greater annual saving in fuel costs due 
to taking the very best possible advantage of seasonal 
irregularity of stream flow for each and all of the 
linked-up hy dro-electric developments which, singly or 
jointly, would increase the kW-hour capacity of the 
power transmission and supply system. The steam plant 
might be 20 miles or more distant from the control sta- 
tion. The latter may or may not contain step-up 
and/or step-down transformers; the former will usually 
b» located in or on the outskirts of a town, whereas the 
latter is more likely to be located in some remote part 
of the country. The hydro-electric plant («) of fig. 2 
might be 20 miles or more distant from the hydro- 
electric plant (d). From a commercial viewpoint, the 
distance is limited (in the ordinary way) by the amount 
of power available, but with the proposed method of 
power control and supply, the location of the control 
station would indirectly allow an increase in the trans- 
mission distance from respective water-power sites and 
would also in this and in other ways tend to make 
possible certain water-powers that would otherwise be 
commercially useless, | 

For many of the largest and most important high- 
voltage power transmission systems of to-day, the trans- 
formers, ћ.р. switches, and busbars are located outside 
the power house—the apparatus operating under remote 
control. Surely, as this is a recognised good practice, 
and, as transmission lines are so thoroughly reliable, 
and as the lines or cables in this case will be very short, 
and the power plant relatively more robust, simpler, and 
safer to operate, &c., there seems no reason to suppose 
that anything unusual can happen with the relatively 
miniature system of water-power developments pro- 
posed herein. 


Diesel Engine Users’ Association.—.A\t the December 
meeting of the Diesel Engine Users’ Association, Mr. A. E. 
Farrow, A.M.I.E.E., engineer to the Windsor Electrical 
Installation. Co., Ltd. , Was elected president for the ensuing 
year, and Mr. Percy Still, M.ILE.E., was re-elected honorary 
secretary. Messrs. E. W. Johneton, R. Birkett, and J. G. 
Griffin were elected to fill vacancies on the General Commit- 
tee. The honorary secretary made a statement concerning 
the further increase in membership during the vear, and pave 
a summary of the work which had been carried out. The 
committee had given consideration to the suggestion that 
the пае of the Association should be altered to " The Heavy 
Oil Engine Users’ Association.’ It was thought that it 
might be desirable to alter the name, but no definite decision 
was arrived at. 


* Preferably many times larger in kW capacity. 


+ Ranging from 10 to 90 per cent. of that of the steam- 
electric plant. when considering the installation from the 
viewpoint of induction generators. Of course, an entirely 
different aspect is presented in the case of the installation of 
(a) self-synchronising synchronous generators, or (b) d.c. 
series generators. But this text centres on the squirrel-cage 
type generator. 
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GERMANY'S DIFFERENTIAL SALE . PRICES. 


Tus Berlin correspondent of a provincial newspaper | 


recently drew attention to the practice which has grown 
up in the German export trade in the past few years 
of charging differential sale prices according to the 
country of destination of the goods and the rate of 
exchange prevailing as between Germany and the im- 
porting countries. He pointed out that under a formal 
law passed in 1919 the obligation was placed upon 
Gerinan exporters to charge English importers from 50 
to 100 per cent. more in marks for goods than they 
require Russian, Austrian, and other East European 
importers to pay for the same classes of merchandise, 
and not to sell to England in German marks, while at 
the sanie time permitting the Germans to accept marks 


froin Austrian, Russian, and other Eust European pur- 


chasers. 

One of the consequences of this system has been that 
it has been possible for countries, or small States such 
as Dantzic and Memel, for instance, to purchase in 
marks larger quantities of goods than they required for 
internal consumption, and to re-export the balance as 
their own products to countries having a high currency, 
and thus obtain the large profits resulting from such 
transactions carried out at prices just below the world’s 
market prices. In this way not only has the competition 
of manufacturers in the purchasing countries, such as 
Holland and Denmark, been worsted, but the possibility 
ot British manufacturers competing for these orders has 
been entirely removed. | 

These evasions of the Treaty of Peace are said to have 
engaged the attention of the Ambassadors’ Conference, 
ulthough they have been known to have been proceeding 
for a long time past. The system is carried on under 
the control of the Foreign Trade Boards for different 
industries, including two for the iron and steel trades 
and one for the electrical industry. These boards, 
which are the official authorities for the grant of export 
licences, are composed of manufacturers and merchants, 
and have State officials attached to them; they fix the 
minimum prices at which export orders may be accepted, 
and only in exceptional cases has an appeal to be made 
te the higher authority as represented by the Federal 
Commissioner for the Import and Export Trade. 

By а coincidence, according to German advices of 
December 8th, the Federal Commissioner is reported to 
have issued fresh instructions to the Foreign Trade 
Boards on November 27th, as a result of ‘‘ guiding 
lines’’ approved by the Control Committee of the 
Economic Parliament in the matter of invoicing export 
transactions in foreign currency. These guiding lines, 
which are to be followed by the Trade Boards from the 
present time, seem considerably to modify the practice 
which has hitherto been adopted. In the report ap- 
proved by the Federal Commissioner and ,transmitted to 
the boards, the Control Committee expresses the opinion 
that a State regulation of the obligation to invoice in 
foreign currency in general cannot be carried out in 
the long run. So long, however, as for external and 
currency political reasons, it is not possible to abandon 
such obligation, the committee considers it right to pro- 
pose the following guiding lines, which are declared to 
appear appropriate for taking into account the interests 
of the export trade as far as possible : — 

(1) The Foreign Trade Boards can make the grant 
of export licences for high-exchange countries dependent 
upon the invoicing and payment of the exports being 
effected, according to the choice of the exporter, in the 
currency of the importing country or in another high- 
exchange currency. In making the conversion, the pre- 
scribed minimum price is to be obtained. 

(2) As high-exchange countries are considered: 
England, Denmark, Sweden, Norway, Holland, Switzer- 
land, France, Luxemburg, Belgium, Spain, Italy, Fin- 


lund, Czecho-Slovakia, Turkey, the United States, 
Canada, South and Central America, Japan, China, 
Persia, and Egypt, as well as the colonies and protecto- 
rates of these countries. 

(3) In the case of all other countries not included in 
the preceding list, the invoicing and the payment for 
the export value in the exchange of the purchasing 
country is also admissible. Nevertheless, the possibility 
of the use of a high-exchange currency or gold marks 


-as an internal method of charging is admissible. 


(4) In special cases, and in regard to such groups of 
goods as may be permitted by Germany's capacity, the 
compulsory regulations concerning invoicing and pay- 
ment in high exchange or gold marks can be made also 
for countries not embodied under No. 2. Exceptions to 
the principle given under No. 3 can be allowed by the 
loreign Trade Board competent for the group of goods 
concerned. If they have not been arrived at unani- 
mously, such decisions are to be placed before the 
Federal Comunissioner for approval. 

The low-exchange countries, according to the circular 
issued to the Trade Boards by the Federal Commissioner, 
are essentially only the countries in the East and the 
South-East of Europe. In this connection a German 
newspaper mentions that the export trade to these low- 
exchange countries, in so far as the business has been 
transacted in marks, has brought about a considerable 
private and national economic loss in recent months, 
and as a consequence an increasing demand has arisen 
for a high exchange being adopted in invoicing also to 
these countries. It is added that as foreign competitors 
only sell at the world’s market prices, there is no occa- 
sion for the Germans to quote cheap mark prices to 
these countries, while the prospect exists of th» German 
goods being re-exported to high-exchange countries. 

The fresh instructions to the Trade Boards vill, if 
carried out in practice, do much to minimise the abuses 
to which reference was made at the beginning. In the 
meantime it is noteworthy that Great Britain forms 
only one of a large company comprised in the class of 
high-exchange countries which are subject to the condi- 
tions set forth above. 


Telephones in India.—In the matter of telephones India 
is fast joining the ranks of the progressive Western nations. 
An extensive scheme for connecting by telephone all the prin- 
cipal cities and commercial centres 1s being carried out by 
the Government of India, and when the scheme 18 com- 
pleted it will be possible to ring up Kashmir from Cape 
Comorin, Rangoon from Peshawar, Lhasa from Bombay, und 
so on. According to the Westminster Gazette, the progress 
of the work depends mainly on financial considerations. In 
each Province the work is pushed on to the extent of the 
funds allutted to each by the Indian Government budget year 
by year. For the distance between Bombay and Calcutta 
three or four repeater stations will be required. The arrival 
of a consignment of repeaters on order is being awaited for 
the opening up of several long-distance systems which are 
otherwise virtually complete. Numerous trunk lines have 
already been established. There are trunk lines joining Bom- 
bay city, Broach, Surat, and Ahmedabad, and Boinbay and 
Poona. These local trunks will soon be extended into the 
cotton-growing regions of Nagpur, Dhulig, Akola, Ашгаой, 
and also to Indore. 

The Government Telegraph Department's programme of 
operations involves the establishment of the Bombay to Cal- 
cutta line as the first extended trunk line, to be followed by 
one from Bombay to Delhi. These will be completed in 
about 12 months. With regard to experiments to find the 
longest distance which can be spanned by a continuous trunk 
line without an intermediate repeater installation, conversa- 
tion has been carried on between Bombay and Nagpur 
(520 miles) and Bombay and Ratlam (410 mules). Conversa- 
tions over such long distances cannot be heard distinctly 
enough for commercial purposes, but for private conversation 
these trunks are good enough. The next longest-distance 
trunk is that between Bombay and Ahmedabad, about 315 
miles, and this has proved a complete success as regards 
distinct speech. 


* 
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THE UTILISATION 


By IAN 


M. E 


OF SCATTERED WATER POWER. 


r 


AITKEN, B.Sc. 


[.105ёгасё of Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS (N.W. CENTRE, STUDENTS’ SECTION) on December òth.] 


PRESENT-DAY hydro-electric practice almost entirely confines 
itself to the utilisation of large water powers to supply 
individual generating stations, and, for power — schemes, 
neglects the cumulative value of smaller scattered water 
powers, even when only the latter are available. Prejudiced 
udherence to this practice would appear to be the chief 
reason Why meach money 15 often expended оп costly civil 
engineering projects for the concentration of several water 
powers at one site in sufficient quantity to justify the erection 
of a central hydro-electric generating station of the usual 
type. Since electrical power transmission lines form the most 
ideal collectors of power, it would appear to be far mere 
advantageous to investigate some economical electrical scheme 
Which would allow the water powers to be separately 
utilised at their respective sites and connected up electrically. 
In order to reduce the costs of operating labour, the 
generating units should be robust and should operate auto- 
matically, being remote-controlled from one point. Automatic 
generating stations of various types have been in operation 
in America for some years past, and have rendered remarkable 
service. In one or two Isolated cases the generator has been 
simply a large. alternating-current induction motor, driven 
above synchronous speed and thus feeding into the line, from 
Which it receives its muagynetising current. An induction 
generator has many features in favour of automatic opera- 
tion, and feeds the total available driving power into the 
пе by running up beyond synchronous speed (te., with a 
negative slip) as much as 18 required to consume that power; 
but it cannot generate unless the line is already © hve.” 

With a steam station to stabilise the line conditions (volt- 
ане und frequency), it therefore appeared to be an ideal solu- 
tion of our water-power problem to connect up a large 
number of these automatic induction. generator units, and 
thus to develop our smaller water powers. But, in attempt- 
ing to supply an industrial load (always of '' lagging "" elec- 
trical power factor) by means of a system dependent for its 
generation mostly on induction generators (which generate at 
an uncontrollable '* leading "" power factor), the steuin station 
would also be saddle d with the responsibility of supplying at 
least a large lagging ^" wattless 7” current. (Ce., a current with 
no power 1n it) in order to negative the discrepancy. between 
the power factors of supply and demand. Under the best 
present-day conditions, this “ wattless " current would be 
approximately equal to the total current required by the load 
and, for its supply, the steam station alternators would require 
to be of such a size that, in. themselves, they would be able 
to supply the total load direct, with an increase of cost (for 
extra steam-raising and turbine plant) far less than the cost 
of the entire hydraulic development. 

This obstacle appears, at first, to be insurmountable, but 
the following suggestions so far overcome the difficulties that 
the electrical necessity for alternators—even to stabilise the 
hine. conditions—disappears altogether, thus allowing the in- 
duction generator units to form the sole source of electrical 
power supply. The problem) of the ^! wattless " current is 
solved by the judicious employment of methods of power 
factor correction. [f an electrostatic condenser, connected 
across the terminals of the induction generator, were of such 
a size that it corrected the power factor to unity, the cost/ 
kVA of the generator would not be mereased. beyond that of 
large alternators, and, at the same time, the hne costs would 
be reduced to the absolute minimum. Unity load power 
factor, on the other hand, could be obtained by charging 
heavily for lagging currents, and so forcing customers to use 
only motors of gocd power factor. AN large synchronous 
machines (e.g., synchronous or svnchronous-induction motors 
and rotary converters), particularly those in the power com- 


pany's sub-stations, could be equipped with a field. current | 


regulator operated from the ime voltage. This would auto- 
inatically stabilise the line voltage and at the same tine en- 
sure that the power factor of the total load would be of the 
required value. The. line frequency would be stabilised by 
setting the water-turbine governors to regulate the speed. to 
a constant value which corresponds to the full-load output of 
the generators at the frequency required. Autoniatie: control 
of the generating. units would ensure. that the number in 
operation would approximate to the load required if each unit 
ran at 100 per cent. output. 

The rennaning discrepaney would automatically vary the 
output of every generator to satisfy the new load require- 
ments. Fer example, suppose. that the joad increased when 
the units were running at 100 per cent. output (1.6., frequeney 
normal), and that the number running remained unaltered. 
The svnchronons motors would tend to slow down—some due 
to extra зиерат load, and the others due to temporarily 
acting also imi part es alte nators—so that the frequency of the 
system would tend to follow suit. This would immediately 
Increase the slip and output of the generators, the frequency 
being reduced to that value which will cater for the new load, 


With 50 periods normal frequency, and à per cent. full-load 
generator slip, the frequency would fall соу to 49.9 periods 
in order to supply 4 per cent. increase in load. А delicate fre- 
quency meter could therefore be calibrated to represent the 
percentage cutput of every generator running, and would serve 
as an indication of the times when to start up or shut down 
any individual unit. 

As a result of the continual change of load (rapid fluctua- 
tions being catered for by the inertia of rotating masses), and 
therefore of the number of units in operation, the latter could 
be divided into two classes—continuously and intermittently 
running. -As a result of this, different kinds of water power 
can be utilised in the most efficient manner. In high head 
developments, the costs dependent on the proposed load factor 
are overbalanced by the costs dependent on the maximum out- 
put of the generating station, on account of the expensive 
pipe-lines involved ; so that these developments would best run 
continuously and employ seasonal storage. On the other 
hand, low head developments which would not be econouuc- 
ally feasible for the supply of power continuously would be 
able to supply—for the same cost of hydraulic development— 
several tines that amount of power, In necessary KYA of the 
system (as based on the пахи peak load), if arranged 
to run between two heads for short periods of tune per day 
and store between runs. For the purpose of this daily pond- 
age, the annual minimum flow. would be assumed, because, 
at low heads, seasonal storage is absolutely impracticable. In 
the case of this intermittently-running type of unit, the tur- 
bine governor performs another function. by automatically 
keeping the gate opening adjusted—as the working head de- 
Creases—in enl to keep constant the speed of the generator; 
this gives constant output at constant 1requency. 

For hydraulic reasons, a steam station might form part of 
the layout of a large scheme, or an existing steam station 
might be connected in. In either ease, it would be free to 
supply only power current, and would give greater stability 
to the system. It would also form an ideal central control 
station, since observation of its output would give indication 
of any load change. Geographical considerations would natur- 
ally arrange the generating units more or less into groups, 
and, in order to reduce line costs, the units forming each 
group would be connected up—and controlled from—a local 
control station, akin to a telephone exchange. This station 
would be in direct communication with the central control 
station, and would also act as a transformer station, feeding 
the main lines at, say, 11,000 volts and the generating units 
at about 3,000 volts. In cases where water power and load 
are adjacent, these local stations would also act as distri- 
butor sub-stations. 

I have worked out, in detail, wiring diagrams for the auto- 
matie control of the generating units, and it becomes a 
wonderfully simple matter to protect every item of the entire 
apparatus by the same protective gear as that which is nor- 
mally utilised to safeguard the overhead transmission. lines. 

The development of our scattered water powers must neces- 
sarily come through time, for our coal resources are steadily 
diminishing. I hope that | have produced a scheme which 
will bear investigation and, even at the present time, be able 
to undercut the steam station. Since the generation is allo- 
cated to a number of small units, the necessary percentage of 

stand-by plant would not be anything like so great as when 
the responsibility is borne by one or two large alternators. 
Enlargement finds no restrictions, and a very small percent- 
ave of the total work would be finished before the connnence- 
ment of generation. The same cannet be said of schemes 
dependent on large generating stations. 

On account of “the fact that the small induction generator 
units may form the sole source of power, the foregoing prin- 
ciples easily apply to the layout of a separate power scheme 
for an individual, isolated consumer (e.g., a paper mill—its 
site being already chosen adjacent to ample natural water 
supplies, for process reasons), with automatic control from the 
power-house. — Such. developments could ultimately be con- 
nected up into one extensive. system, so that the individual 
consumer might well. take the lead. in the comprehensive 
utilisation of our scattered water power. 


—— —Ó етот ч 


Finsbury O.S.A. Smoking Concert.—The Finsbury Tech- 
nical College Old Students’ Association is to hold a smoking 
concert at the Engineers’ Club on January ТЭ, when the 
chair will be taken by the new president, Mr. W. M. Mordey, 
M.LE.E., at 8 pam. Tickets (2s. 6d. each) may be obtained 
from a of the Council or from the hon. secretary, 
П. P. Guy, 74, Silver Street, Edmonton, N.18.. An informal 
dinner at 6.45. p.m. bas also been arranged; intending diners 
should notify Mr. Guy previously. i 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. _ 
Readers are invited to submit particulars of new or improved devices and apparatus, which will. be. ulis 
| if considered of sufficient interes’. | - | КО 


An Electric Welding Set. 


The accompanying illustration (fig. 1) illustrates a complete 
electnc welding plant supplied by the Parsons Motor Co., 
LTD., Town Quay Works, Southampton. Тһе whole equip- 
ment—petrol-parafün engine, fuel tank, generator, switch- 
board, and exciter—is mounted in the same framework of 
channel and angle iron. ` It will be seen that the engine. and 
generator are direct-coupled, and the excitér is connected by 


Fia. 1.—AN ELecTric WELDING SET. 


a plain coupling. The plant is ready for immediate use, 
requiring only cable leads and electrode holders. The engine 
is substantially constructed and provided with an enclosed 
governor capable of controlling’ within very close limits as is 
necessary with this class of work. 


A Small Electric Light Dimmer. 


JA neat and compact type of dimmer has been designed. 


and produced by the IGranic Etectric Co., Lab., 147, 
Queen Victoria Street, London, E.C.4, for use in kinemas, 
small theatres, concert halls, churches, dance halls, ekating 


Fic. 2.—An '' IGRANIC " DIMMER. 


rinks, and other such places where the lighting installation 
consists of only a small number of lamps. These dimmers 
are suitable for continuous duty on either direct- or alternating- 
current circuits, and are capable of controlling metal-filament 
lamps up to 2,640 W. The dimmer is of the pattern illustrated 
in fig. 2, consisting of either one or.two circular plates, bolted 
together and operated by a single lever. The standard dimmer 
i« arranged for fixing flat against the wall, with the operating 
lever in front. If desired, however, it can be supplied fitted 
with a bracket for supporting the plates at right angles to 
the wall or rear of board fittings, with hand-wheel '' drive.” 


A Crypto Variable-Frequency Alternator, | 
The Crypto variable-frequency. alternator has been- designed 
to. provide a source.of a.c., the voltage and frequency of which 
can be changed at will’. By. means of speed -variation. and 
a simple pole-changing device, it is possible to obtain а four, 
vt more, to: one frequency variation. The revolving field of 
the. alternator is so arranged: that. the -salient.-poles thereon 
can be.made:N. and s. or. х.х 5.5, alternately. by-imoeans of-a 


o os 


‚ Pia.3.—Crypto ENCLOSED VENTILATED | 
VARIABLE-FREQUENCY ALTERNATOR. | 


Бс. 4—THE WRISON 
‘INSULATING BUSH. 


double-pole change-over switch, The armature’ or stator of 
the alternator is wound with main аһа accessory coils, the 
uses of which can best be explained from an actual example. 
The fields of an alternator wound, to give a periodicity of 
from 40 to 160.cycles per second.and speed a variation of from 
800 to, 1,600 r.p.m. would be arranged to give either 6 or 12 
poles. The stator would be so Wound that with the main 
coils only in circuit a 12-pole stator would be produced. By 
means of a double-pole change-over switch, a 6-pole stator 
would be formed by the main and accessory coils, the purpose 
of the latter being to help give а smooth wave form as near 
sinusoidal as possible. The two change-over switches referred 
to are coupled together, thus making it a very simple 
operation to change the number of poles in the field and 
stator. Buffer résistdncés’ Are provided," into which the 
two field circuits can. discharge at the moment of break- 
ing the circuit. The necessary speed variation, is ob- 
tained by the motor field rheostat in the case of а motor- 
alternator set, and the. voltage regulation with tappings 
is governed by the alternator field regulator and .statio 
transformer. 

The stator is built up of laminated core plates, and the 
windings are subjected to vacuum drying and impregnation 
with insulating varnish. The revolving field likewise con- 
sists of laminated plates assembled on the shaft and clamped 
between substantial flanges. The field coils are former wound 
and are impregnated in vacuum before being assembled on 
the poles of the field. Absence of vibration is obtained: by 
careful balancing, and the completed rotor is trued up between 
centres to ensure a uniform air gap. The slip rings are 
shrunk on to a cast-iron hub over a micanite sleeve, and the 
brushgear is of the box pattern, in which the brushes are fed 
forward by a lever held in tension by an adjustable spring. . 
The terminals are mounted on mica-insulated steel rods and 
enclosed in a cast-iron terminal box, which can be screwed 
‘to suit the customer's requirements. Ball bearings are fitted 
to all standard machines, but ring-lubricated bearings can be 
supplied if desired. The accompanying illustration, fig.. 3, 
gives a good idea of the external view of the machine, which 
is made by the Cnvrro ELECTRICAL Co., Lrp., of Acton Lane, 
Willesden, N.W. 10. | 


‚А Patent Grip Insulating Bush. 


The Wrison Busu Co., 37, Moorfields, Liverpool, has sent 
us a sample of its patent rubber bush for insulating the ends 
of conduit. This fits tightly into and around the conduit, 
preventing its slipping off. The bush is shown in section 
ia the accompanying illustration (fig. 4). 
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Breach of Electricity Regulations. 
CLYDE SHIPBUILDING FIRM FINED. 


In the Dumbarton Sheriff Court Sheriff Menzies gave his 
decision in the case against Messrs. Napier & Miller, Ltd., 
shipbuilders, Old Kilpatrick, at the instance of the Factory 
inspector. 

The firm were charged with three separate offences under 
the Factory and Workshops’ Act, 1901 to 1911. To the second 
and third of these charges—failing on September 29th to have 
posted in the works the Electricity Regulations, and failing 
to have posted in the works the instructions for treatment of 
шеп injured by electric shock—pleas of guilty were tendered. 
The first charge, to which a plea of not guilty was tendered, 
was neglect of a regulation made by the Secretary of State, 
which provides that ‘‘ all conductors shall either be covered 
with insulating material, and further efficiently protected 
where necessary to prevent danger, or they shall be so placed 
and safeguarded as to prevent danger as far as reasonably 
practicable." The case arose subsequent to an inquiry into 
the death of à man who was killed by coming into contact 
with an electric conductor passing over the roof of the smith’s 
shop, on which he was engaged painting. 

The Sheriff, in his decision, said the respondents asked him 
to find them not guilty of the charge in respect that (1) they 
had so placed the conductor as to '' prevent danger." The 
means adopted to this end were the raising of the conductor 
to & considerable height off the ground on poles, and then 
passing it on to the ridge of the roof of the smithy; and also 
(2) by so safeguarding the conductor as to prevent danger, 
and the means adopted to this end were the arranging to 
switch off the current when the workmen had to enter what 
was called * the danger area ” in the execution of their instruc- 
tions. This ettempt to discharge the onus accepted by the 
defenders failed; he therefore reached the conclusion that the 
respondents were guilty of the offence. An argument that the 
deceased met his death solely through his breach of the instruc- 
tions given to him by the respondents was tentatively put 
forward, but in the face of the decision in Fotheringham v. 
Babcock & Wilcox, Ltd., it could not be successfully pressed. 
The evidence left on his mind the impression that the con- 
ductor in question, which was erected in 1906, was allowed 
to continue in the state in which it was erected after the 
regulations affecting it were issued in 1909, instead of being 
changed over then to meet the regulations, and that it was so 
left unchanged on the sporting chance that, by care on the part 
‘of the staff, nothing would happen to bring the state of the 
conductor in question actively within the sweep of the regula- 
tions. The offence found proved seemed to him to be a very 
serious one, in view of the long continued neglect of obvious 
and efficient practical safeguards to prevent danger, danger of 
which the nature was lucidly illustrated bv the fatal result 
in that case. He imposed & penalty of £70 for the charge 
found proved, and £2 10s. fine for each of the two charges to 
which there was a plea of guilty, with £2 costs. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The Society of Technical Engineers. 


The remarks, indeed the criticisms, of ©“ Salvo jure ” on the 
Society of Technical Engineers, and thcse of others who from 
time to time have given expression to opinions of a simular 
character, are in one sense un encouragement to those who 
are doing what they can to build up that Society. he gist 
of his complaints appear to be tnat the growth of the Society 
is slow, and that too little publicity is given to its endeavours. 
That he and others should feel this is evidence that they share 
the opinion that some organisation of engineers for pur- 
poses other than those connected with the development of 
engineering science is needed. But why do he and those 
who feel with him not associate themselves with us in the 
enterprise of creating that organisation? 

The preliminary work has been accomplished. А constitu- 
iion has been settled with meticulous care во as to provide 
every possible means for the expression of individual opinions, 
and of minority views; machinery is provided for safeguard- 
ing and securing both local and sectional interests. Moreover, 
this constitution provides quite unusual facilities for every 
individual, who is willing to do any work on any of the many 
questions with whieh we are concerned, to bring his grist to 
the mill which is grinding out, surely if slowly, the plans and 
policy of the Society. The machine has been so designed and 
built that by means of committees and sub-committees an 
almost indefinite number of members can contribute effectively 
to the work of the Central Executive. Our difficulty is to find 


, 


the necessary number of men able and willing to do that work. 
Not only has a constitution been thus designed, suitable to the 
intensely individualist character of the engineer, but the broad 
lines of a policy have been carefully worked out. In hammer- 
ing out that policy regard has, of necessity, been paid to the 
peculiar difficulties of the case—ditBculties which arise from the 
fact that it is desired to include in our organisation not only 
the younger men of subordinate position but those also who 
hold positions of high responsibility; men, that is, of all grades 
from those immediately below the rank of managing director 
down to those recently joined from the technical colleges and 
those promoted from the ranks of the foremen. ; 

That being so, it was obvious to all concerned that the first 
question to settle was whether such a Society could, or should, 
associate itself with the labour movement in joint efforts to 
promote improved conditions of service, or whether it should 
stand apart from that movement and, if so, whether it should 
associate itself in some way with the interests of the ern- 
ployers and, if so, in what manner. 

The solution arrived at was published in the autumn- of 
1921, and received a wide measure of approval from the tech- 
nical and other Press. It amounted to this—that it was the 
business of the organised staffs in engineering to associate 
themselves with both partners—labour and capital—in earnest 
endeavours to find a path towards increasing the efficiency of 
the industry with which we are all associated. It was felt 
that there was room for much improvement in that direction, 
indeed that if such improvement could not be secured within 
the lifetime of the present generation it was doubtful if the 
engineering industry, along with other industries of this 
country, could hold its own in the fierce struggle for markets, 
success in which is absolutely essential if this densely-popu- 
lated country is to continue to exist at all on its present basis. 
It was felt that merely to add one more group to the many 
that fight for self-interest alone would be not to contribute 
anything to that essential aim, but would be merely to add 
one more element of difficulty and discord. It was felt that if 


‘any group could find a means of giving a lead, both to the 


labour movement and to employers, in that high enterprise. it 
would be that one which included those who were in daily 
touch with both those other partners in the industry. It was, 
indeed, evident that if the technical engineer with his passion 
for efficiency, his training, his high responsibilities both in 
production and distribution, his ideals of service, could not do 
this, then no one else could, and that the outlook for this : 
country was dark indeed. It has been a gratification to us to 
find, from experience, that already in some at least of those 
large firms in which we have a considerable membership the 
fact that the staff has been organised as a group within this 
Society has resulted in smoother working of that staff and 
thus that the efficiency of that staff has been increased. 

It was, accordingly, decided that we should attempt this 
task and devote ourselves to it, and that until we could secure 
some understanding of this objective on the part of. the manual 
workers it was necessary to stand aloof from them in the 
struggle for personal ends, but that we should propose to their 
trade unions that we should join with them in inquiring into 
every possible means of producing more things so that there 
should be more things to divide between them, ourselves, and 
the owners of the ineans of production and exchange. Many 
informal conversations have been held with representative 
men belonging to both groups, and some clear progress has 
been made towards the elements, at least, of some understand- 
ing on these matters. It is clear that during these preliminary 
stages ground might be lost rather than gained by апаи 
publieity. But the time is approaching when some more 
definite statement can be made on these subjecta. 

But there is another, less ambitious but vet difficult, side 
to our work, namely, that concerned with the direct interests 
of our own group, and in this also we are making some pro- 
gress. At frequent intervals there appear in the Press com- 
parisons of our efforts in this direction with those of other 
bodies—especially such a body as the Electrical Power Engi- 
neers’ Association. It is argued that if that body, wiih a 
limited field, can enrol a very large proportion of the engineers 
concerned and can secure for them advantages in pay and con- 
ditions, why cannot this Society, with a wider field, do as well 
or better? With all respect, Sir, to those who ask that ques- 
tion we would suggest that our problem is much more difficult, 
and not more easy, than that of the E.P.E.A., apart altogether 
from the considerations set forth above which touch our wider 
objectives. 

In the case of the E.P.E.A. we see a body of men who were, 
adinittedly, gravely underpaid—a body of men easy to grade, 
performing a series of definite operations, confronted by а 
group of employers whose organisation. was not comparable 
with that of the engineering manufacturers—employers, more- 
over, who did not, as do the manufacturers, and in large 
measure rightly so, regard their staff as their mouthpiece. The 
Power Engineers may have been right or wrong in the line 
they took two vears ago when they threatened a national 
strike on the question of the adoption by the employers con- 
cerned of a schedule of pay and conditions of service adopte 
bv a Joint Council of Employers and. Employed which they 
had succeeded in establishing—but if we had wished to take 
such a path it was not open to us to do во for a multiplicity 
of rensons, which, apart from our difference in outlook, must 
be obvious to anyone having any knowledge of the question, 
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In any case jt 18 evident that while power engineers may be 
graded for pay, it is not possible, or desirable, to grade for that 
purpose the higher ranks of the technical engineers. With 
them there 1з no known means of determining a rate of pay 
other than what each can secure for himself. We have made 
some progress in inquiring into the question. of grading for the 
junior ranks, but even there the matter is full of difficulty. 

There are, however, other matters which do not raise ques- 
tions of that order, such as those of an employment bureau 
and unemployment insurance and superannuation, and in 
these also we have made some progress; indeed, some parti- 
culars of our unemployinent insurance scheme were published 
in your journal, and elsewhere, a week or two ago. 

What we need now is the help of new members to join 
us in working out this first and non-contentious business of 
insurance and in the placing of engineers both for their own 
benefit and that of the firms who need them. We need more 
members also for the obvious purpcse of mcreasing the funds 
available for our work; and we suggest that if those- who com- 
plain that we do not make progress, such as they would like 
to see, would join us and devote their energies to constructive 
work from within this Society rather than to criticism from 
EAQUE then both they and we would be the gainers. 


Society of Technical Engineers, 
Norman WYLD, 
Director. · 
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London, December Brd, 1922.. 


P.S.—I notice that one of your correspondents, “ Organisa- 
tion," in your issue of December 22nd, remarks that ''It 1s, 
of course, generally recognised that the S.T.E. does not cater, 
as a protective organisation, for the technical engineers and, 
from its constitution, cannot do so.” We should be glad te 
learn why our constitution prevents us acting in the manner 
suggested, because it was carefully designed for the purpose 
of giving us every possible freedom. of action шык of 
course, to the desires of our шешен: 


ТЪе recent communications from “Опе of Them ” and 
“Salvo Jure," which figured in your ‘ Correspondence ” 
columns will, I feel sure, interest a large number of technical 
engineers whose names were on the foundation list of members 
of this society and have since ceased to be members, and also 
these remaining foundation members, who, like myself, have 
paid their subscriptions up to date in the hope that the 
society would eventually justify its existence. 

I consider that ‘‘ One of Them ” made a very fair com- 
parison—or rather contrust—between the E.P.E.A. and the 
S.T.E., and the remarks of Mr. Wyld with regard to disguised 
propaganda for the E.P.E.A. were an adroit evasion of the 
points at issue, as of necessity, progress of a movement can 
only be judged by comparison with a similar body. 

The questions which `' Salvo jure " asks in the sixth para- 
graph, can all be‘answered with a decided affirmative, and as 
a member, I have frequently protested against the '' angæmic ” 
and indefinite policy which has been pursued by the Council. 


Foundation Member, S.T.E. 
December 2rd, 1922 


The Ambiguity of the Implications of the Annual ‘ Load 


Factor.” 


I suppose that all who are practically engaged in the busi- 
ness of electricity supply will agree that their fortunes or mis- 
fortunes are very much involved in the numerical expression 
usually called the '' load factor," by which, ignoring constants, 
is meant the ratio of the output during " given time to the 
maximum instantaneous demand during the same time. It 
sems to be usually assumed that this ratio expresses the 
degree of constancy of the demand or, in other words, the 


flatness of the demand-time diayrain, such flatness being the | 


ideal which the power-station engineer, as such, lives for. My 
purpose in this letter is to draw attention to the fact that 


when the time is fairly long—say а уеаг— ће load factor may 
express something very different from constancy or *‘ flat- 


ness " and that, consequently, the implications are ambiguous 
and may be quite misleading. ‘Suppose, for example, that the 
daily load curves of two power stations possess the property 
with respect to each other which the mathematicians call 
" similarity," but in one case the daily maximuin remains con- 
ftant whilst in the other it grows in vigorous and cheery 
fashion. The long-period load factors will now differ greatly 
though the ''constancy ” of the two outputs is similar; and 
the more rapidly the daily demand increases in the second 
case, the more inferior its annual load factor will become. So 
a low load factor for a year may mean а depressingly spas- 
mode output or a welcome expansion of the demand or any 
inextricable mixture of these things. Of course, too, a falling- 
aff in the demand would have just the same effect upon the 
yearly load factor as an increase. 

Clearly a new definition of the load factor for the year is 
needed if the ratio is to express the ‘‘ constancy ” idea. The 
ideal thing would be to take the mean daily load curve for the 
year. If, ава short cut, we divide by the mean of the monthly 
maxima instead of by the actual maximum for the year, the 
former procedure would, of course, always give a load factor 


' factor improvement ‘ 


superior to that obtained by the latter; and, moreover, we 
should not so obtain the mean of the monthly load factors. 

Anyhow, the yearly load factors calculated in the usual way 
do not tell us what we wish to know when comparing supply 
statistics, and eo I hope that someone will suggest something 
m will really express the idea intended. 


H. G. Rowledge. 
Peterborou gh, 


December Brd, 1922 


Improvement of Power Factor. 


І am more than delighted with your *' Correspondence "' 
columns in your issue of December 29th, 1922, as at last I 
appear to be getting some useful criticism in a friendly spirit. 
But the aforesaid correspondence simply ‘bristles with 
interesting and extending points. However, I will endeavour 
to confine myself to the two main points on which we do not 
appear to quite agree; prefixing but one generality. Apropos 
of '' Practical Commercial Proposition," if the £ s. d. cost 
of any power-factor improving apparatus is not appreciably 
less than the total outlay involved in extending the whole of 
the supply capacity of the entire system of the undertaking, 
then it ів a paying proposition to let the question of power- 
go hang," and to provide further. kVA 
capacity right from the station building up to the consumers’ 
terminals. One authority on this subject has laid it down 
that if the supply authority's capital oütlay, divided by all 
costs incurred in providing power-factor improving devices, 
does not equal a lower figure than the sine of the initial 
angle of lag, then power-factor improving devices are not a 
paying proposition. Your correspondent, writing from the 
shade of Helsby Hill, gives some very useful information; to 
wit, if condensers of the 600-volt type, i.e., his firm's standard, 
are applied to a 400-volt system, the cost of his £30 apparatus 
wil be increased by approximately 30 per cent., whilst for 
the 200-volt case the excesses will be nearer 50 per cent. it 
must be something like three years since I had a “ brain 
wave'' concerning resonating with condensers, cum auto- 
transformers, &c.: About a year back I was discussing this 
subject with a certain professor of electrical engineering who 
remarked: “ Too late, my child, I have myself tried and 
found that owing to previous patents concerning the applica- 
tion of transforming devices as applied to condensers for 
power-factor mmprovement, that trench is already filled in!” 

At present only two firms in this country are interested їп 
power-factor improvement by condensers. Mr. E. W. Dorey 
has kindly furnished one name, whilst your Cheshire corres- 
pondent obviously represents firm number two. the original 
firm to put a workable solution on the market. Mr. H. 
Higham refers to a saving of 100 per cent. per annum and 
higher; whilst deeply appreciative of the condenser power- 
factor improvement solution, 1 presume he does not imply that 
any supply authority's tariff is such as to enable a consumer 
to obtain kW-hours for nothing.*. Mr. C. Jones rather changes 
his ground. | Originally, he referred to from 400 to 500 volts. 
Now he says: * In my own particular case, the condensers аге 
connected direct at 600 volts." This rather supports my 
original statement at the I.E.E. meeting which has caused 
this correspondence. Mr. L. F. Fogarty asks a very fair ques- 
tion at the end of his letter, which, not being a patent agent, 
I am not at the moment in a position to answer beyond what 
I have herein written. In conclusion, with your approval 
Mr. Editor, I submit the following single-phase problem which 
came before me in May, 1922: 

A small single-phase installation comprised 8 motors, totalling 
28.5 h.p. The sum of the individual h.p. demands at 746 
watts equalled 22 h.p 

The sum of the individual kVA demand = 20.955. 

The sum of the individual kW demand = 16.192, which, 
I believe, corresponds to a power- -factor of 0.772 or 77.2 per 
cent. 

With your permission, Mr. Editor, wi Mr. Higham kindly 
submit to your columns an actual quotation for improv- 
ing the power-factor of this 50-cycle case to 0.95 at 600 volts. 
Then, perhaps, Mr. Dorey will do the same, taking as his 
basis 200 volts, 50 cycles. If complied with, the answers should 


clear the air. 
| | W. Е. Rogers. 
London, December 31st, 1922. 


* А saving of 100 per cent. of the cost of the apparatus is , 


meant; the reference is not to the cost of energy.—Eps. ELrc. 
Rev. 


It is not possible in a short letter to refer in detail to the 
commercial application of condensers connected to low- 
pressure circuits, such as 200 volts, but this matter will be 
dealt with at some length in an article which I have in pre- - 
paration for your Journal. I think that Mr. Rogers must by 
now be satisfied that the statement he made was quite unjust- 
fiable. 

The installation of a static condenser is usually considered 
for one of two reasons: either to avoid capital expenditure on 
mains, transformers, &c., or to make more efficient use of 
them; or to reduce the power supply bill where the consumer 
is charged on kVA demand. The capital cost and relative 
saving effected by а condenser depend upon :— 


* . =- ot 
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1. The voltage of supply. 

2. The frequency of supply, the size of condenser. being 

-directly proportional to the frequency for à given. kV A 

output. à 
. The power factor of the load, a sinaller condenser being 

necessary to correct a given load from .6 to .8 than 

to correct from .8 to unity. 

. The amount of the penalty or bonus for power factor, 
Which is usually the equivalent of about £4 65. per 
kVA per annum. 

I have an actual саке where the condenser is designed for 
working on a 900-volt single-phase supply at 100 cycles 
through an auto-transformer stepping up from 200 to 600 volts, 
the cost of the condenser equipment being approximately 
£300, and the saving on the supply bill between £200 and 
£310 per annum. ‘This admittedly is a very favourable case, 
but even with a 50-cycle supply and 200 volts it is not difficult 
in the majority of cases, to show a saving of 50 per cent. per 
annuin or more of the capital expenditure. 

I have another case, where the consumer purchased а con- 
denser with auto-transformer operating on public mains at 
415 volts, 3-phase, 50 eycles, costing £250, and is charged on a 
basis of 25s. per kVA per quarter; the condenser effects a 
saving of between £160 and £180 per annum. 

I could quote a number of similar instances, but this will 
suffice to prove that, contrary to Mr. Rogers's statement, the 
static condenser is, in the majority of cases, a sound com- 
inercial investment. 

E. W. Dorey. 


c 


>. 
ean. 


London, January 2nd, 1923. 


The Stage and Advertising. 


I often wonder why more use is not made of the splendid 
advertising possibilities of the stage. Take, for instance, the 
average " stage fire," an affair of red paper waving in а 
breeze. How much more simple an electric fire would be. 
There would be no need to disguise it: it could. be shown 
simply as an electric fire, and there the matter would end. 


Many firms would be only too pleased to lend а. fire for this 
purpose, especially if the fact. were mentioned on the pro- 
gramme, As an example of the effect of stage advertising, 
the telephone stands supreme, and there is no doubt that the 
G.P.O. owes a great deal to the publicity afforded by its use 
in the theatre... Perhaps the E.D.A. can do something to push 
this form of advertising. | 
R. Е. Gamley, 


Sales Department, 
ELECTRICAL DISTRIBUTION OF YORKSHIRE, LTD. 


leeds, December 30th, 1922. 


That Little Window! 


My question to Mr. Wallace Attwood at his first E.D.A. 
Salesmanship Lecture as to how he would sell through a 
foot-square window appears to have created considerable 
interest. In the discussion at the third lecture, I noticed that 
Mr. E. E. Sharp considered Mr. Attwood's reply to my query 
as incomplete. May I now through vour valuable columns and 
on behalf of many hundreds of electrical salesmen carry. the 
matter a stage further"? 

The E.D.A. conferences will help to make better salesmen, 
but аге they to be without their influence on the buyer? Of 
what use will be our white collars, shaved faces, clean nails, 
smart clothes, polished boots and engaging smiles if that little 
window is still to intervene? 

The Inquiry Window is le;itinate. enough, but the buyer 
need not flatter the salesman to the extent of conducting inter- 
views through it. With many large firms the little window 
has given place to the open counter and waiting room, but 
this embarrassing device is still all too common in the elec- 
trical industry. I hope it may soon be piled on that serap 
heap of barriers which the E.D.A. Conferences have already 
broken down. 

Away with that little window! 

W. E. Warrkow. 

London, January Ist, 1923. 


BUSINESS NOTES. 


The *''Electrical Review" Index.—The Index to Vol. 
XCI of the EvectricaL Review, which will shortly be printed, 
wil be supplied only to those who specially apply for it 


through the post. ‘To these it will be supplied for Od. post 
free. Any reader or advertiser, at home or abroad, who re- 


quires a copy for binding, or for other purposes, is asked to 
make early application therefor to the Publisher, ELECTRICAL 
Review, 4, Ludgate Hill, E.C.4. 

Bankruptcy Proceedings.— W. Prick & Co., electricians, 
94> Russell Street, Plyinouth.—First meeting, January Sth, at 
7, Buckland Terrace, Plymouth; publie examination, January 
J6th, at the Western Law Courts, Plymouth. 

R. H. LipbELL (Liddell & McInnes), electrical engineer, 4, 
The Crescent, Carlisle.— Trustee, Mr. K. J. Hough, Official 
Receiver, 34, Fisher Street, Carlisle, released December 2th, 
1922. 

F. Wibe (Liverpool Engineering Co.), electrical engineer, 
18 & 90, Vauxhall Road, Liverpool. First meeting January 
llth, at the Official Receiver's offices, 11, Dale Street, liver- 
pool. Public examination February 13th, at the Court House, 
Liverpool. 

R. S. Macson (R. S. Magson & Co.), electrical engineer, 10, 
Stoney Stanton Road, Coventry.—Last day for proofs for divi- 
dend January 17th. Trustee: Mr. C. J. Band, 9-11, High 
Street, Coventry. 

Sequestration.—Martin & MCGREGOR, electrical engineers, 
Coltness Road, Wishaw.—Public examination at the Sheriff 
Court House, County Buildings, Hamilton, on January 9th. 
Meeting of creditors at Mr. W. B. Galbraith's offices, 87, St. 
Vincent Street, Glasgow, March 98th. 

Company Liquidations.—IsLEWorTH RUBBER Co., LTD.—A 
petition for the winding-up has been presented to the High 
Court by this company, and will be heard in London on 
January 16th. | | 

Sykes & Svuapen, Тлр.—\\тпйїпд up voluntarily. Liqui- 
dator, Mr. H. V. Wood, District Bank Chambers. Hudders- 
field. Meeting of creditors, January 10th, at the George 
Ilotel, Huddersfield. | 

THE T.B.S. Evectrican Сохѕтксстіох Co., 1тр.—А first and 
final dividend of 103d. in the £ (to unsecured creditors, 
£4,389) has been paid bv the liquidator, Mr. F. C. Goodman. 

MODERN ELECTRICAL Scpety Co., Ltp.—A petition for the 
winding up or alternatively an order fer the continuance of 
the voluntary winding-up, subject to the supervision of the 
Court, has been presented to the Hich Court by the General 
ne Co., Ltd., and will be heard in London on January 

bth. 

Като Егесткісо. T.tp.—Winding up voluntarily.  Liqui- 
dator: Mr. A. W. Deering, 3, Broad Street Buildings, Liver- 
pool Street, Е.С. 


Рескнам Truck & ENciNEERING. Co., DLrp.—Winding up 
voluntarily, with a view to the sale of the company's assets 
to a new company about to be formed under a similar name. 
Liquidator: Mr. D. Haslett, 26, Audrey House, Ely Place, 
E.C. 

SANITAS BuretkicaL Co., Lro.—The Controller and Liqui- 
dator, Mr. J. Fraser, of 31, Copthall Court Avenue, E.C., 
appointed by the Board of Trade, under the Trading with 
the Enemy Amendinent Act, 1916, to carry out the winding- 
up order 15 applying for his release; any objections must be 
sent to the Board of Trade Companies) Department, Great 
George Street, S.W., before January 17th. 


Trade Announcements.—Mn. Terence С. Bacon, formerly 
with the St. Marylebone electricity supply undertaking, and 
latterly with the English Electric & Siemens Supplies Co., 
Ltd., has started business as an electrical engineer and factor, 
trading as Lighting, Heating & Traction Supplies Co., 
43. Doughty Street, W.C.1. 

Messrs. F. N. Pickett et Fins, of Wimereux, France, have 
removed their head offices to Dannes-Camiers, par Neufchatet, 
Pas-de-Calais, where all business excepting Neufchatel sales 
will be transacted. The sales organisation is now installed at 
Hangar " R,” Bassin Loubet, Boulogne-sur-Mer. ` 
. The firm of Witson & Herb, of Johannesburg, has formed 
itself into а limited liability company (incorporated in the 
Transvaal) under the name of Wilson & Herd, 1.44. The part- 
ners of the firm are the sole shareholders. — The company is 
now acting as managing agents in South Africa for the 
British Thomson-Houston Co., Ltd. 

We are informed by Messrs. Е. A. Incoup, J.tn., of Bradford 
and Hampstead Road. London, that Mr. E. A. Ingold is not 
now connected with the company, and that the name of the 
company will be changed to Hoffmann Bros., Ltd., with 
Messrs. J. M. H. & S. L. F. Hoffmann as the sole directors. 

Mrssns. Crow, Tooaoop & Co., of 50, High Street, Char- 
ing Cross Road, W.C.2, who are opening a wireless depart- 
ment, desire to receive manufacturers’ price lists. — : 

The new London address of Mrssrs. CoxNortvs (BLACKLEY). 
ar is 53, Victoria Street, S. W.1. Telephone No.: Victoria 


Catalogues and Lists.—TuEg CAMBRIDGE & PAUL INSTRU- 
MENT Co., LTD., 45, Grosvenor Road. S. W.l.—An illustrated 
mailing card dealing with the * Cambridge " portable CO, and 
temperature indicator. à 

MaGic APPLIANCES, LTD.. 159, Westoin ter Pridge Rosa, 
а price list of lead-covered and улг. cables, flexibles, 
TUR i 

Messrs. P. L. Dwyer & Co., 30. Grosvenor Place, S. W.1.— 
January price list of electrical materials and accessones, cables, 
wires, conduits, switchgear, &c. 
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Messrs. IsENTHAL & Co., Ltp., Denzil Works, Willesden, 
N.W.10.—An illustrated pamphlet describing an automatic 
voltage regulator for d.c. generators up to 50 kW. 

Messrs. J. Н. Tucker & Co., LtD., King's Road, Tyseley, 
Birmingham.—A folder (No. 9) containing a selection of 
technical Press appreciations of " Tucker " quick-make and 
quick-break tumbler switches. 

WESTINGHOUSE ELECTRIC & MANUFACTURING Co., East Pitts- 
burgh, Pa., U.S.A.—An illustrated pamphlet describing auto- 
matic starters and controllers for adjustable-speed motors; 
also a booklet dealing with silent (micarta) gears. 

THE JACKSON ELECTRIC STOVE Co., LTD., 143, Sloane Street, 
S.W.1.—Cooker Pamphlet B, illustrating a number of types 
of electric cookers. Fully priced. 

Messrs. Watson & Sons (Evectro-Mepicar), LTD., Sunic 
House, Parker Street, Kingsway. W.C.2.—Bulletin 51s, illus- 
trating and describing the " K.B.B." mercury vapour lamp 
for therapeutic .treatment. 

THE GENERAL ELECTRIC Co., Lro., Magnet House, Kingsway, 
W.C.2.—Pooklet No. Н. 2831, containing illustrated descrip- 
tions and reduced prices of * Magnet "' electric fires, &c. 

Also Booklet. Н. 2860, containing illustrations, particulars, 
and reduced prices of a variety of domestic ‘electrical appli- 
ances, including boilers, immersion heaters, cookers, kettles, 
Irons, &c. | | 

Messrs. CnossLEY Bros., LTD., 139 and 141, Queen Victoria 
Street, E.C.4.—A brochure '" Dearer Coal and Cheaper 
Power," dealing with coal distillation, and an illustrated book- 
let describing the use of wood gases for driving engines. 


Electricity Supply Commercial Association.—This Asso- 
ciation's address changes as from to-morrow to:—7, Phineas 
Pett Road, Eltham, S.E.9. 


Calendars and Diaries.—Mrssns. Francis Poupen & Co., 
LTD., of 56, Cannon Street, London, E.C., have issued a wall 
calendar with a movable daily indicator and with monthly 
slips, each of which also gives the complete vear. . 

We have been favoured by the DtssEK BrrUMEN. Co., of 
Empress Wharf, Bromley-by-Bow, E.3, with a most accep- 
table pocket diary, with card and other pockets, insurance 
coupon, &c. 

Mr. Harry Moss, of 82, Leeds Road, Bradford, has issued 
a calendar for 1923, with monthly date slips, on each of which 
appears a picture designed to lead our wandering and un- 
satisfied natures back to the land, free from the sinoke of the 
city, rid of the London slum. 

Tue British THomson-Houston Co., Tan., has sent us a 
very acceptable pocket diary, containing also useful tables 
of technical data. | 

Few desk companions are so welcome as the ccmbined 
date-indicating blotting-pad, book diary, and memo. slips, for 
which each vear we are indebted to Messrs. JOHNSON AND 
PuinLiPs, DD. This is a most practical and useful souvenir, 
the absence of which would undoubtedly make itself felt. 

Mrssus. McWurrtTer & Sons, Lro., of Wharf Street, 
Cardiff, have circulated a calendar with daily slips. The pic- 
torial feature shows a 2.000-kW, 3-phase, 2,900-V, 50-сусІеѕ 
alternator re-wound on site. 

Messrs. W. Н. Wircox & Co., Ltp., of 38, Southwark 
Street, London, S.E.1, have prepared a wall calendar with 
monthly sheets. 

From the Sun Enectrican Co., Lro., 118-120, Charing Crass 
Road, London, W.C.2, we have received a block of refill daily 
slips (1923) for their desk calendar. 

From the Publicity Section of the Ехоглѕн Exectric Co., 
LtD., 2, Taviton Street, Gordon Square, we have received a 
calendar, either for the desk or for hanging, with a set of 
daily slips for 1993. : 

Messrs. FULLER'S Uxitep Evectric Works, LTD., of Wood- 
land Works, Chadwell Heath. We have reccived a midget 
set of monthly refills (1923) for their desk calendar and paper 
weight. бо | | | ‹ 

From Messrs. C. Iser & Co.. LTD., of Bear Lane, South- 
wark Street, London, S.E.1, we have received a large wall- 
sheet almanack for 1923, the major portion of the sheet being 
occupied with interesting pictures and sectional views of 
artesian well work. 

THE InnapiaNT LAMP Works, LTD., of 4, Vernon Place, 
Southampton Row, London. W.C.1, have sent us a brilliantly- 
coloured wall calendar with monthly slips. They will send 
`* over-printed " show cards and lists to the trade on applica- 
tion. 

From the GrNEnar, Evectric Co., Lrp., we have received a 
neat little ‘* Osram Diary," bound in green leather, with the 
owner's name printed on the cover. Being slimmer than most 
diaries, it will occupy but little space in the po-ket. 

The most interesting New Year souvenir that has reached 
us is an ash tray and match striker for the desk 
—at any rate we propose to use it as such until 
further enlightened. Tt takes the form of the metal 
framework and reflector part of a Cosmos radiant 
fire. It comes, therefore, from THE MrTROPOLITAN-VicKERS 
Evectrica, Co., Larp., of Trafford Park. 

A blotter slip for the month of January has been received 
from Messrs. W. Taney & Co., of 62, Hope Street, Liverpool. 

Messrs. BnookHinsT SWITCHGEAR, LrD., Northgate Electri- 
cal Works, Chester (the new name under which Messrs. Brook, 
Hirst & Co.. Ltd.. will shortly carry on business, though with- 


cut change of policy or personnel), have sent a very neat desk | 


calendar in which there are separate cards for the months of 
January, February, and March, and one for the complete years 
1923 and 1924. The three monthly cards give descriptive notes 
and coloured, illustrations of a drum-type starting panel, 
star delta starter, and the multiple lever panel. 

A calendar for 1923, with an interesting picture in colour 
above monthly date slips, has been issued by Messrs. F. V. 
CoLrINS & Co., of 155, Kingston Road, Wimbledon, S.W.19. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report, 
January 2nd: No change in electrolytic copper prices. 

Messrs. James & Shakespeare report, January 3rd: Copper 
bars, sheet and rod, no change; English pig lead, £28, 10s. 
Increase on last week's quotation. 


A Christian Order of Industry.—We are informed that in 
connection with the National Movement towards a Christian 
Order of Industry and Commerce, to which we made refer- 
ence a short time ago, a week-end conference is to be held at 
St. John’s College, Cambridge, from January 12th to 15th. 
The general subject is the '" Wages Problem," and among 
those to introduce the discussions are Prof. J. H. Jones (ot 
leeds University), Mr. J. W. Madeley (Brass-founders Em- 
plovers’ Association), and Mr. Theodore C. Taylor. There 
will be an introductory address by Mr. Sydney. W. Pascal, 
and a Sunday evening lecture by Dr. Glover, on "' The Ap- 
plication of Christian Principles to Industry." Full partı- 
eulars can be obtained from the Hon. Secretary, Mr. Е. D. 
Stuart, The Homestead, York. 


Social Events.—On December 19th the Maidstone Elec- 
tricity Department celebrated its 21st. * birthday ’’ with a 
dinner attended by the committee, employés, and many 
visitors. Councillor Hillier French (the chairman of the 
Electricity Committee), and Mr. E. E. Hoadley (the borough 
electrical engineer) replied to the toast of the undertaking. 
Mr. Hoadley was presented with an electric coffee percolator 
with tray and accessories (supplied by Messrs. L. G. Hawkins 
and Co., Ltd.) as a mark of the staff's esteem. The dinner 
was followed by an excellent concert. 

The Osram and Robertson Club held a very successful 
dance at the Osram-G.E.C. Lamp Works, Hammersmith, on 
Saturday last. The hall was artistically lighted, and the 
varied programme, together with an excellent orchestra, added 
considerably to the evening's enjoyment. 


Book Notices.—The ““ Practical Engineer " Electrical 
Pocket Book and Diary, 1923 (pp. 636-cexxiv). London: 


Henry Frowde and Hodder & Stoughton. Price 9s. 6d. net 
cloth, 3s. net '' Pluviusin."—This is the twenty-fourth appear- 
ance of this handy work, and, as usual, a great many 
additions and revisions have been made. Railway electrifica- 
tion is more adequately dealt with in the Traction section, 
and the notes upon rectifiers have been amplified in the light 
of recent advances. The important chapters upon radio 
telephony and telegraphy have been re-written by an expert 
authority. and the Electric Welding section has been extended. 
It will be noticed from the heading that the publication has 
changed hands. 

To commemorate the completion of 130 vears of existence 
the Observer has published a souvenir, which is well in keep- 
ing with the dignity and traditions of the journal itself. lt 
is beautifully produced, and the prints of London in days 
long past are of the greatest interest. Many of these are 
reproduced on wood from old prints. In congratulating our 
venerable, but by no means feeble contemporary, we express 
the hope that it may long continue to add to the attrac- 
tions of Sunday. 

“ The Journal of the South African Institution of Engineers.” 
December, 1922. Johannesburg: The Institution. Price 2s. 
net.—This issue contains the authors’ reply to а paper on 
‘The Micro-Structure of Babbitt Metal," and a paper dealing 
with “ Mineral Exploration of the Transvaal.” — A list of 
recent Union patents also appears. 

"The Electrical Engineer's Year Book and Diary, 1923” 
(500 pp.). London: S. Davis & Co. Price 21s. vost free.— 
The fifteenth edition of this comprehensive work is smaller by 
a few pages, but this appears to be due to the condensation of 
part of the text, as we cannot find that information of anv 
iniportance formerly included has been omitted from this 
year’s Issue. 

Sir Isaac. Pitman & Sons, Ltd.. have sent us a catalogue of 
scientific and technical books covering a diversity of industries 
and arts. In practically every case the price, size, and a 
summary of contents are given. 

‘The Journal of the Junior Institution of Engineers," Janu- 
агу, 1923. London: Percival Marshall & Co. Price 2s.—This 
number contains the address on " The Utility of Theory to 
the Practical Man," delivered by the President. Capt. 1l. 
Riall Sankey, C.B.E., as well as particulars of "" leeturettes ”’ 
and notes from the provincial sections. 

* Journal of the American Institute of Electrical Engineers," 
Vol. XLI. No. 12. New York: The Institute. Price Sl. 

" Electricity in Agriculture,” by А, H. Allen. Pp. x 110: 
figs. 35. London: Sir Isaac Pitman & Sons. Price 2s. Od. 
net. 

“Science Abstracts A. and B." Vol. XXV. Part 12. 
No. 300. December 30th, 1922. London: E. & F. N. Spon, 
Ltd. Price 2s. 6d. each. 

“ Mechanical. World. Year Book for 1923.” 


Manchester : 
Emmott & Co., Ltd. Price 15. Gd. net. 
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Business Organisation.—At the Birmingham Branch of 
the Institute of Cost and Works Accountants on Friday next, 
January 12th, Sir Willian Ashley will lecture on ‘ Present 
Day Tendencies in Business Organisation." The lecture will 
take place at the Chamber of Commerce, New Street, Bir- 
mingham at 7.30 p.m., and Sir William Mills, M.I.M.E., will 
preside. 

Registration of Companies in Constantinople.—Reuter 
received a telegram on December 22nd from Constantinople 
stating. that the Economy Commissariat of the Turkish 
Government had issued a communiqué declaring that Turkish 
and foreign limited liability companies carrying on business 
in the Constantinople. Vilayet must register themiselves in 
accordance with Turkish law. А period of three months as 
from December 18th is allowed for registration, after which 
companies that have failed to register must. cease operations: 


The Australian Commonwealth Board of Trade.—The 
Commonwealth Board of Trade, which was brought into 
existence during the war, has been reconstructed and its 


functions enlarged and more clearly defined, whilst the Bureau | 


of Commerce and Industry has been incorporated with it. As 
reconstructed, the Board will be an exceedingly important 
organisation and its functions are as follows :— E 

(1) To investigate and report upon all matters referred to it 

. by the Federal Government. 

(2) Generally to consider and advise the Government upon 


matters affecting the trade, commerce and industry of | 


the Commonwealth. | 
(3) To act as clearing house for commercial intelligence to 


manufacturers, merchants, and exporters, supplying to. 


the commercial community continuous information with 


regard to specific openings for Australian trade in over-. 


seas markets; to collect this information through various 
agencies in London, America and elsewhere. | 
To consider and advise regarding the appointment of 
Trade Commissioners and to define and control their 
operations. 


ma" 


ч 


in Australian industry, and point the way to British 
manufacturers as to the possibility and advisability of 
establishing themselves in Australia. 


(6) To consider and advise on the problems of production and. 


marketing. 


(7) To advise as to the desirability of and participation in- 


exhibitions and industrial fairs, and to. organise and 
coritrol Australian representation. | 


(б) To act ав a Key Industries Committee for the purpose | 


of investigating and making recommendations concern- 
ing those necessary basic industries which, from a 
national point of view, should be established and 
encouraged in Australia. | 
(0) To provide necessary facilities in the capital cities of the 
States, whereby the commercial community can bring 
before the Board any important inatters affecting trade, 
commerce, and industry. | 
The Prime Minister, in announcing on August 15th, the 
reconstruction of the Board, stated that the underlying idea 
was to call into consultation with the Government represen- 
tative business men, whose services would be gratuitously 
rendered, for the consideration of industrial and commercial 
questions that might arise from time to time, many of which 
had other aspects than those mainly connected with Govern- 
ment policy. The Board comprises, besides three Ministers of 
the Crown, certain Government officials and several prominent 


occasion arose.—Board of Trade Journal. 


International Fair at Cologne.—The industries principally 
represented at the Cologne Spring Fair will be those of the 


business men, to whose number it was proposed to add as . 


Rhenish-Westfalian districts, the largest and most productive 


centre of Germany. The iron and steel trades, technical 
machinery of all descriptions, and the weaving industry will 
all have exhibits. The fair will be opened in May; bv which 
time the exhibition buildings will be ready.—Reuter’s Trade 
Service (Cologne). | 


Applications for British Trade Marks.—Below is given a 
summary of the recent applications for British. trade marks in 
respect of goods and productions connected with the electrical 
trades and industries. Firms or individuals desiring to enter 
an objection to any of the applications have one month in 
which to do so from the dates mentioned below. In the case 
of foreign firms, the names and addresses of the British repie- 
sentatives to whom objections aro to be sent are also given :— 

Pharos. No. 429.005. Class 6. Dynamos. 
mos, Ltd., T.andor Road Works, Shepherds Bush, London, W 
December Sth, 1922, ^. у s ae Му. 


ae 2I * 5 
Magnavox Telernegafone. No. 499 597. : Class 8. Telephone. . 
elvers. TH Magnavox Co.. 9.725. Fas tt A e d 
receivers. ihe Magnavox Co., 2.725, East 14th Street. Oak- 
Victoria ` 


land, Cal, U.S.A. — (Feeny & Feeny, 73a. Queen 
Street, London, E.C.). December 27th, 1922. 
Metrovik. No. 428.403. АП goods in Class 16. 


Westminster, S.W. December 27th, 1922. 

Р. G. (lettering and dolphin design). No. 429.656. Class 40. 
Copper wire covered with india-rubber or gutta-percha, Pirelli 
General Cable Works, Ltd., 144. Queen Victoria, Streets 
London, E.C. December 27th, 1922. 


(5) To prepare the way for the investinent of British capital | 


Motolite Dyna- 


| d The Metro- 
politan-Vickers Electrical Co., Ltd. 4. Central Buildings, — 


auxiliaries, valves and piping, &c. 


Commercial Diplomatic Officers in China.—It has been 
decided to.change the headquarters of the two Commercial 
Diplomatic Officers in China. Mr. H. H. Fox, C.M.G., Com- 
mercial Counsellor, has now taken up his headquarters at 
Peking, instead of Shanghai, while Mr. H. J. Brett, the Com- 
mercial Secretary, has moved from Peking to Shanghai. Their 
addresses are, therefore, now as follows:—Mr. H. H. Fox, 
C.M.G., Commercial Counsellor, British Legation, Peking; 
Мг. H. J. Brett, Commercial Secretary, Cominercial Secre- 
tary's Office, British Consulate-General, Shanghai. 

Battery Manufacture in South Africa.—The manufacture 
of dry batteries has recently been commenced by the Excelsior 
Dry Battery Co., of 263, Commissioner Street, Johannesburg. 


Electricians! Wages.—As mentioned in our issue of 
December 8th, a reduction of 32 per cent. upon the April, 
1921, rates of all grades of electricians, is to be made as from 
the second pay-day in January, in lieu of the 27 per cent. 
reduction now in force. 

The rates per hour will then be as follows: 
15. 84d. ; B, 1s. 61d. ; с, 1s. 54.; and D, Is. 31d. 


A Finnish Electrical Manufacturing Film.—The enterprise 
of the Finnish Electrical Co., of Helsingfors, is shown by the 
introduction of a film representing the company's manufac- 
tures and à number of electrical applications to the industries 
of Finland. The film was recently presented at the Kino 
Palats m Helsingfors and is now to be sent around Finland 
for advertising purposes. | 

Norwegian Aluminium.—It is reported from Christiania 
that the S.A. Hoiang Falls Co. has been in negotiation with 
the Aluminium Co. of America for some time past with a 
view to economic co-operation, which would result in consider- 
able extension of the production in Norway. The matter, how- 
ever, has to pass the Norwegian Concessions Law before a 
decision can be reached, and this question is now under the con- 
sideration of the competent authorities. 


Trade in 1922.—Reporting upon the position of trade 
during 1922, Messrs. E. Bennis & Co., Ltd., state that in 
spite of the adverse conditions, business with thein has been 
practically normal. In the textile trade, however, little or no 
business 1s being done, owing to the general bad state of the 
cotton trade in Lancashire. Very few of the mills are making 
money, consequently they are not prepared, and in many 
cases are not able, to invest capital in new plant. On tha 
other hand, there has been a decided move in respect of power 
station extensions, which involves the ordering of new water- 
tube boilers and chain-grate stokers, and they have booked 
several orders for chain-grate stoker plants recently. notably 
from Bow, Stepney, Croydon, Peterborough, &c. The most 
profitable sources of business from the firm's point of view at 
the present time are the colliery areas in South Wales. Messrs. 
Bennis have developed a stoker that will deal with. the South 
Wales fuels, and South Wales eolliery proprietors have proved 
to be eager to trv anything that will improve the efficiency 
of their boiler plants, which have been notably very low in 
the past. A number of orders for mechanical stokers and 
furnaces for various collieries in South. Wales are in hand at 
the present time, and there are prospects of big developments 
in this direction. Messrs. Bennis's foreign trade is also satis- 
factory. South Africa seems to be developing considerably, 
and quite a number of orders for power station plants, elec- 
tritieation schemes, &c., have been placed in this country, and 
in connection with several of these orders for «chain grate 
stokers have been received. Mechanical stokers and furnaces 
for Lancashire boilers in Japan have been shipped recently, 
and other orders for that country are now in hand. Summing 
up, the firm agrees with the general view that there are signs 
of the general improvement in trade being steadily maintained 
during this year. ~ 

“ Talking Shop." —At the Institution of Rubber Industry 
meeting, which is to be held at the Engineers’ Club, on’ 
Monday next, at 7.30 p.m., Mr. lferbert Rogers, F.C.S., will 
open a discussion on * The Value of ' Talking Shop’ with 
Your Competitor and Others." 


The  Solution.—4A pictorial puzzle advertisement ap- 
peared in the EvLEcTRICAL REVIEW of December 22nd. We are 
informed by the St. Helens Cable & Rubber Co., Ltd., that 
the sufe having been unlocked, the following correct solutions 
may be divulged to our readers :—- 


Grade A, 


1. Junction box. | f). “N Y“ tape. 

2. Socket. : | 10. Rising main (or blow-out). 
3. C.T.S. 11. Watertight joint. 

4. Bayonet holder. | 12. Bare conductor. 

5. Serewed barrel. ` 13. Dialite. | 

6. Ceiling rose. 14. Taped and braided. 

7. Dead. short. . 0 + 5 15. Lead. covered. (L.C.). 

8. Flexible. s 


For Sale.—Manchester Corporation Electricity Depart- 
ment has for disposal one. L800-kW Parsons turbo-generator, 
six Lancashire and four Pabcock & Wilcox boilers (with 
mechanical stokers), and two Green's economisers, feed 
pumps, coal conveyor. motors, and electrical jib crane. Edin- 
burgh Corporation Electricity Department invites offers for 
one S00-kKW Willans-Schuckert generating set. (бее our 


_advertisement pages to-day.) 


Wolverhampton Corporation Electricity Department has for 
disposal one 1,000-kW  turbo-alternator, with condenser, 
(See our advertisement 


was to-day.) 
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Local Exhibition.—The Dundee Corporation Electricity 
Department and a number of firms supplying electricity apph- 
ances are to have stands at the coming Housing Exhibition in 
the city. 

Scottish Electricians! Wages.—The wages reduction pro- 
posed by the Electrical Contractors' Association to the 
Electrical Trades Union, it is stated, has been ac- 
cepted by the Union after a ballot of the branches. The 


alter accepted was of a rate of ls. 5d. per hour, instead of. 


ls. 74d. per hour, the new rate to come inio operation on 
January Ist, and to be stabilised to May lst. 

Forthcoming Exhibitions.—The following exhibitions are 
being organised :— _ 

L.oNDON.—February 7th to 17th, Business Efficiency Exhi- 
bition; February 19th to March 2nd, British Industries Fair; 
March 4th to 17th, Ideal Homes Exhibition; March 15th to 
24th, Photographic Fair; June Ist to 4th, International Mining 
Exhibition; August 3186 to September 22nd, Shipping, Eng- 
neering, and Machinery Exhibition. 

BinMINGHAM.—February 19th to March 2nd, British Indus- 
tries Fair. : 

Dunpee.—lebruary 21st to March 3rd, Modern Homes Ex- 
hibition. 

EbiNBURGH.—January 3lst to February 14th, Scottish Ideal 
Homes Exhibition. 

HvLL.—April 90th to May 5, International Domestic 
Economy and Trade Exhibition. | | 

Вкешм (Brussels).—April 9th to 25th, Commercial Fair. 

САХАРА (Toronto).—August 25th to September 8th, Canadian 
National Exhibition. 

CzEcHO-SLovakiA (Prague).—March llth to 18th, Samples 


Fair. 
(Helsingfors).—July lst to 7th, International 


FINLAND 
Samples Fair. | 

France (Bordeaur).—June 15th to 30th, Samples Fair. 

(Lyons).—March 1st to 15th, Spring Fair. | 

GERMANY (Cologne).—Spring, 1923. Samples Fair. 

IraLY (Milan).—April, Samples Fair. 

JuGo-Suavia (Zagreb).—March, Samples Fair. 

MapaGascaR (Antananarivo).—August lóth to September 
15th, International Commercial Fair. 

Spain (Barcelona).—March 17th to 28th, 
Samples Fair. | | 

SWITZERLAND (Basle).—April 14th to 94th, Swiss National 
Fair. 

Usitep States (New York).—February 17th to 22nd, Exhi- 
bition of Inventions. 

Chinese Notes.—The Sien Hsiung Electric Light Co. at 
Hungkiang. an important district in Western Hunan, estab- 
lished by Liu Tze-vun and others, has been officially registered 
at the Hunan Civil Governor's office. The company was 
formally inaugurated in September, 1922, and a trade licence 
was also granted. 

The Position of Affairs in Australia.—For the benefit of 
those of our readers who may be directly interested in the 
subjects dealt with in last week's leaderette in the ELECTRICAL 
Review on “ Empire Resources and Empire Trade," we may 
quote the views of Mr. S. W. B. McGregor, H.M. Senior 
Trade Commissioner in the Australian Commonwealth, regard- 
ing the general situation in Australia. He says, as quoted in 
the Board of Trade Journal for December 21st, that Australia 
has reached a stage at which little further progress can be 
made, or any considerable loans legitimately raised for develop- 
mental purposes, without a corresponding increase of popula- 
tion. To those who know Australia, and the average Briton’s 
hunger for the land, combined with his disinclination actually 
to settle and work on it, the problem of immigration and land 


International 


settlement is full of difficulties, capable of solution only if . 


dealt with on the wisest and broadest lines coupled with due 
consideration for the secondary industries. 

The outlook is not altogether reassuring. One of the great 
problems, that of an adjustment of wages to enable industries, 
as a whole, to be carried on, has not yet been solved. The 
outstanding example has been the closing of the Newcastle 
Steel Works, upon which nearly £7,000,000 has been spent, 
owing to high cost of wages and coal. Australia to-day рге. 
vents the anomaly of a great food-producing country offering 
ilumitable work of all kinds for developmental purposes, and, 
at the same time, many thousands of men out of employment 
who might be usefully at work but for the difficulty as to wages. 
It is presumed that the impasse will adjust itself eventually 
but, in the meantime, both employers and employés are suffer- 
ing considerable losses and there is no encouragement for 
Australian or British interests to proceed with the industria! 
development of the country. There is no doubt but that the 
generous distribution of money in war gratuities, repatriation, 
war service homes and war pensions (amounting to June 30th, 
1922, to £117.500.000), during the past few years has to an 
extent obscured the true economic position and rendered the 
payment of high wages an easy matter. This distribution of 
money 18 approaching or has reached an end, but the freedom 
«ith. which money has been circulating during the last few 
vears. also partly caused by the high prices realised for ex- 
ported produce, necessarily makes it difficult for the workers 
and people generally to come down to the stern realities of 
normal production and distribution, particularly whilst the 
cost of living i8 still comparatively high. There has fortu- 


nately been a run of good seasons for the primary producers, 
but in the sequence of events in a farming country a bad 
season or drought is bound to occur before long. 

During the year an investigation has been made by H.M. 
Trade Commissioner Service in Australia as to the number of 
British manufacturers who have interests of some sort or 
another in Australian factories. This general term is used 
as the arrangements vary from complete ownership of the 
factory to some sort of working understanding. Many 
Australian manufacturing industries have suffered during the 
past year from world conditions of depression and upheaval, 
so that the unfortunate experiences of certain British firms 
cannot be taken as & criterion of what can be and should 
be accomplished under more normal conditions. It is in- 
evitable and im the best interests of the Empire that manu- 
facturing industries should steadily develop in Australia. 
British manufacturers concerned must face the problems in- 
volved, which include a small home market, an undeveloped 
export trade, and, not the least, the labour factor. General 
advice on this subject is useless as any manufacturer con- 
templating manufacture in Australia would necessarily in- 
vestigate the question in considerable detail. 


The Pulse of Trade Abroad.—According to informa- 
tion contained in recent issues of the U.S. Commerce Reports, 
the economic situation in Japan showed improvement in 
November. A favourable trade balance, a decline in the note 
issue, a slight decrease in the cost of living, a marked decline 
in the number of labour disputes, export values of cotton 
goods increased, and the prospect of an abundant rice harvest, 
are some of the factors prevalent during October. 

In China there was in November a general improvement in 
the domestic situation with increased demand for goods from 
the treaty porte; the textile market was rapidly approaching 
a healthy etate. Japanese activity in Manchuria is referred to. 

In Spain business activity improved to about normal in 
November. The cotton mills were working at capacity, and 
extensive purchases of equipment were being made by railway 
and tramway companies throughout the country, and for port 
works and other Government projects. 

Swedish industry was reported to be comparatively inactive, 
but there was relief to the general depression by increasing 
export movements and the employment of shipping. 

The Danish financial situation was reported to have im- 
proved, the Landmandsbank crisis had been safel 
but industrial activity showed a considerable 
practically no capital was being issued. | 

There was a general improvement in Norway's economic 
situation. A decline in prices was automatically reducing 
wages. 

In Holland the heavy decline in the German mark was 
proving to be quite serious for Dutch industry, '' interfering 
decidedly with the latter's increasing ability to compete with 
many German products." 

Argentina had in November assurance of large harvests, a 
circumstance which was affecting the general situation favour- 
ably. Confidence was growing, financial assistance had been 
voted for the State Railways, a number of public projects were 
in hand, and immigration (from Italy and Spain) was increas- 
ing. 

Brazilian commerce and industries were affected bv the in- 
stability of exchange, but the crop outlook was good and the 
rubber market was stronger. Credits had been approved for 
the purchase of railway equipment. 

Conditions were favourable in Bolivia and a Government 
loan was contemplated for railroad construction. 

In Italy there was a healthy economie situation. Invest- 
ment of capital in industrial enterprises was increasing and 
п manufacturers reported increased demand for their рго- 

ucts. 


Cards of Trade Honour.—In the course of an article on 
*" Unwarranted Contract Repudiation ’’ (U.S. Commerce Re- 
ports), A. J. Wolfe, Chief of the Division of Commercial Laws, 
mentions the following interesting procedure: The export 
director of one of the foremost American international mer- 
chandising firms, in the wake of the wave of depression, 
stated that he had kept a record of his customers’ attitude 
to their obligations on a card index consisting of white, grey, 
and black cards. On the white cards appear the names of 
those who honoured their signatures to a contract at all costs 
-—and is it any wonder that the custom of those foreign 
houses is jealously guarded, that there is nothing in the way 
of accommodation they may ask for that would be denied 
them? On the grey cards are the names of those who, while 
having recourse to some slight delay, have in the end acted 
correctly—sometimes witb a little extra help, but the record 
is none the less honourable, and credit would not be denied 
them, though it would be watched. But the black index is 
one where are found the names of those who took advantage 


weathered, 
ecrease and 


- of the situation to extort concessions bv unwarranted com- 


plaints, by threats of repudiation, and bv brazen defiance. It 
is а very comforting thought that in all countries and at all 
times there are found firms that belong on the white index: 
and it is a chastening thought that the black index is not free 
from the names of any nationality. А svstem, therefore. 
whereby the temptation to make unwarranted claims could 
be eliminated can опіу he welcomed.  [t^muat, adds the 
writer, be practical, economical;..and equitable. 
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LIGHTING ‘AND POWER NOTES. 


:- Australia.—Tworotp Bay (N.S.W.).—A deputation from 
de Twofold Bay Development League is to wait upon the New 
South Wales Ministry to endeavour to secure the fulfilment of 
plans for.an extensive hydro-electric scheme whereby the 
waters of the Snowy River would be harnessed. Plans for 
such a scheme have been prepared by the New South Wales 
chief. electrical engineer. Provision 18 made for the erection 
of a power station and transmission line to Twofold Bay, a 
` distance of eighty miles, at a cost of approximately £1,500,000. 
~-Reuter’s Trade Service (Melbourne). ` 


Canada.—OntTakio.—A new hydro-electric power company 
has been organised to furnish Northern Ontario gold mining 
Industries ‘with power and assist in the development of that 
territory. .It is known as the Great Northern Power Co., 
'Ltd. The company is now erecting the initial set of a plant 
(2,150 h.p.) on the Montreal River, near Indian Chutes, and 
16 is expected that this will be in operation early in 1923.— 
Heuter's Trade Service (Toronto). 


Сһеѕќег.—1 олм Sanctionep.—The Town Council has re- 
ceived froin the Electricity Commissioners sanction to a loan 
of £54,000 for the purchase of the Government generating 
station at Queensferry, from which the Corporation has been 
.receiving power. | 

Colne.—Loan Sanctionep.—The Corporation Has received 
‘sanction from the Electricity Commissioners to the borrowing 
of £19,764 to cover capital expenditure incurred to August 
glst last. . 

Continental.—Francet.—The Compagnie Lorraine d'Electri- 
cité, Nancy, has applied for a concession to supply electricity 
for light and power to 21 communes in the Syndicat Inter- 
communal de Méligny-le-Grand, department of the Meuse. 
` The Société Co-operative Agricole d'Electricité de la Région 
d'Hattencourt is applying for a concession to supply electricity 
in 23 rural communes in the Hattencourt district, Somme de- 
partment. Another Société Co-opérative-Agricole is also apply- 
ing. for authority to supply electricity to 32 communes in the 
district of Montigny-sur-Halluce, in the same department. 

Steps which have been taken to utilise the waters of the 
River Tinée, in the Canton of Nice, having proved successful, 
the Tinée Hydraulic Commission has reported favourably on 
the project to develop the Saint-Etienne Laos, Bancairon, and 
Corbaisse falls. Тһе Société de l'Energie Electrique du 
Littoral Mediterranéen is to undertake the work. 

The s:heme proposed by MM. Lucien Neu and Louis 
Schwob, consulting engineers, of Enghien, for the utilisation 
of the River Doube for the generation of 2,500 kW for the city 
of Besancon has been adopted. The estimated cost of the 
scheme is 5,000,000 fr. | 
' The Compagnie Parisienne de Distribution d'Electricité has 
recently brought.into use a turbo-alternator of 30,000/35,000 kW 
at the Issy-les-Moulineaux station. This set is the first of a 
series of seven similar sets which form part of the extensions 
which were approved by the Paris City Council in 1921 and 
1922, and will raise the total plant capacity of the company’s 
stations to 350,000 kW. 

GREECE.—It is announced that the Ministry of Communi- 
cations 18 examining a scheme to utilise for various purposes 
the waterfalls of Macedonia and Western Greece which, it is 
estimated, would supply 500,000 h.p. 16 is believed that 
the Treasury would benefit by this scheme to the extent of 
1,000.000,000 dr. annually.—Reuter (Athens). 


Douglas (I. of M.).—EuEcrRICITY SuPPLY.—The foundation 
stone has been laid of the new generating station. Two 
Ruston &.Hornsby oil-driven engines of 300 h.p. each are 
being installed to drive dynamos of 250 kW each. Already 
about .120 applications for. electricity have. been received. 
Mains are being laid and a supply is expected to be available 
by May next. —— ^ | 
. Eastleigh and Bishopstoke.—Etectricity | ScPPLY.— The 
Urban Council has consented to the Southampton Corpora- 
tion's application for a Special Order authorising it to supply 
electricity in the urban area. 


© Ebbw Vale.—I oas Saxctionep.—The Urban Council has re- 
ceived from the Electricity Commissioners sanction to a loan 
of £7,500 for electricity purposes. 


Falkirk.—CHaNGE-0vER. or SysrEM.—The Corporation in: 
tends, subject to the consent of the Electricity Commissioners, 
to alter the.system for the supply of electrical energy from 
d.c. at 460 V. and 230 V to a.c., Ж) cycles, at 440 V and 250 V, 
u.a.part of.the burgh. . MONDE : ma a 
. Gréat; -Yarmouth.—Loan.—The Corporation has applied to 
the Electricity Commissioners for sanction to the borrowing 
of £5,500 for electricity purposes. 


Guildford.—TLosxNs,—The Town Council has applied to the 
Electricity Commissioners for a loan of £20,000 for extensions 
to the.electricity works, and the Commissioners have requested 
the Council to inform them of the amount. of апу tenders 
necented in respect of the hoiler-house plant, &e. The Cam- 
Mission ors have sanctioned leone of £5,850 for mains, distribu- 
tors, and services, and £600 for nicters. 


Harrogate.— Hire or Evectric Cookers.—The Corporation 
has authorised the borough electrical engineer to purchase a 
number of electric cookers, to be hired out to consumers. 


High Wycombe.—Strrretr  LiGHTiNG.—The Town Council 
has entered into a new contract with the Electric Lighting 
and Power Co., Ltd., for public lighting for three and a halt 
years at an annual standing charge of £700, plus 3d. per kWh 
up to 40,000 kWh per annum, and 34d. beyond. 


Irish Free State.—CasrLEREA (Co. RoscomMon).—The elec- 
tricity undertaking of the Castlerea Electric Lighting Co., 
now in liquidation, has been purchased by three of the direc- 
tors at a cost of £6,500, 

Kingston-on. Thames.—I.o4N.—The Town Council has de- 
cided to apply for a loan of £16,000 for a new turbo-alternator 
and other plant for the generating station. 


London.—BankiNG.—It is reported that work upon the new 
County of London Co.'s station at Barking will be commenced 
early in the present year. A contract for the foundation 
work has been secured by the Consolidated Construction Co. 

STEPNEY.—Price Reductions.—As from the December meter 
readings the percentage advance upon the price of electricity 
for lighting is to be reduced from 334 to 20. The advance of 
25 per cent. upon power, heating, and private bulk supplies 
is to be reduced to 124 per cent. In all cases meter rents will 
be reduced in the same proportion. 


Maidstone.—PnRoroskep Вок SvPrLY.—The Town Council 
has been approached by the Electricity Commissioners. to 
ascertain whether it is possible for the Council to give a bulk 
supply of electricity to Ashford, 18 miles distant, instead of the, 
Ashford Urban Council providing its own generating station, 
under an Order recently applied for. 


New Zealand.—TangaNakr.—Government engineers are in- 
vestigating a request made by the Egmont Power Board for 
a licence to develop 2,000 b.p. at Taranaki, on the west coast 
of the North Island. The estimated cost of the project 18 
£060,000, and it is claimed that the scheme, which could be 
extended to 20,000 h.p., would be one of the cheapest in the 
Dominion.—Heuter’s Trade Service (Melbourne). 


Paisley.—Yran's WorKING.—The total revenue of the 
burgh's electricity undertaking for the year ended May 15th, 
1999, was £85,014, as compared with £86,500 im the previous 
year. Working expenses totalled £15,913, as against £51,775, 
leaving a gross profit of £36,101. Capital charges, &c., 
absorbed £31,415, leaving a net profit of £4,686—greatly in 
excess of that of the previous year— £715. There was an 
increase in the amount of energy sold from 6,683,088 to 
7,000.557 kWh, and the maximum demand rose from 3,800 to 
4.150 kW. A total of £35,19] was spent on capital account; 
this was almost wholly expended on mains (£14,077) and 
transformers, &c. (£18,969). 


Penybont.—Eectricity Surr.y.—The Penybont Rural Dis- 
trict Council is applving to the Electricity Commissioners for 
powers to generate and distribute electrical energy within the 
parishes of Kenfig, Pyle, and Tythegston Higher, in the rural 
district of Penybont. 


Sherborne.—SrrEcianL ORDER.— Messrs. Crompton & Co. are 
making application to the Electricity Commissioners for a 
Special Order authorising themselves or a company to generate 
and supply electricity for all purposes within the urban dis- 
trict. 


Stirling.—lLoax Saxctionep.—The Town Council has re- 
ceived sanction to a loan of £5,700 for extensions to the 
electricity works and plant. | | 

Walsall.— New PraNT.—The Electric Supply Committee has 
decided to install plant at a cost of £1,660 for the purpose of 
supplying power to a firm at Bloxwich which guaranteed a 
minimum consumption of £60 a quarter for five years. 


Walthamstow.— EXTENSION or Stprry.—The Urban Coun- 
cil is approaching the Woodford, Wanstead, Buckhurst Hill, 
Loughton, and Chigwell Councils with a view to supplying 
the districts with electricity. 

Warrington.—ConstMeErs’ Guipes.—The Borough Electrical 
Engineer (Mr. F. V. L. Mathias) has sent us copies of a chart 
which is supplied to large consumers to enable them to caleu- 
late the cost per kWh of electricity supplied at various load 
and power factors. It consists of three vertical scales divided 
up according to power factor, cost per kWh, and load factor 
respectively. А straight line drawn from the power factor 
scale to the load factor scale intersects the centre scale at a 
point indicating the cost per kWh. A set of curves in which 
load factor is-plotted against cost per unit for a fixed kVA 
charge, with a secondary пап? charge, is also supplied. 


` West Ham.—Loax.—The Town Council has applied for a 
loan of £6,915 for additions to the generating plant. 

Prick REprerioxs.— The Council has made the following re- 
ductions in the charges for electricity : Lighting, from 7d. to 
6d. per. kWh: power, from 13d. to 14d.: heating, from 9d. to 
14d.; factory lighting, from 5d. to 4d.: theatres, music halla 
and kinernas, from 5d. to 4d. The discount on agreement 
supplies has been increased by 10 per cent. 


‘(Continued on page 24.) 
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THE PIT RIVER 70,000-kVA HYDRO-ELECTRIC DEVELOPMENT. 
Opening of the 200-mile, 220,000-volt Transmission System. 


By FREDERICK A. 


THE ELECTRICAL Review recently described the construc- 
tion of the new 220,000-volt transmission line of the 
Pacific Gas and Electric Co. for the conveyance of 
70,000 kVA over the 200 miles separating the Pit River 
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Fic. 1.—Pir River No. 1 Power HoUsE, SHOWING BRIDGE, 
Weir, STILLING Basin, PENSTOCKS, AND SURGE CHAMBER. 


and Sacramento, and thence at 
110,000 volts over the second stage ' 
of 100 milestoSan Francisco. This CE i Р 
line was opened for service on ep- Meat MERE 
tember 30th last, with the нми Ie M 
tion of the first two turbo-alterna- [8 T Ba 
tor sets installed in Pit River No. 1 | 
power house. Thus was inaugurated 
a water-power development which, 
when carried to completion, will in- 
volve the passage of the water 
through seven successive power 
houses in the course of 60 miles, 
utilising a total head of 2,109 ft. 
and producing an aggregate of 
450,000 kVA. 

This scheme was adopted to rescue 
the State from the severe power 
shortage which was being experi- 
enced, and which reached a critical 
point during 1920. Inthat year the 
supply of electrical power fell below 
the demand to the extent of 100,000 
h.p., owing to unprecedented 
drought. The outlook appeared so 
serious as to render it necessary for 
the authorities to institute drastic regulations for the 
distribution of electrical energy, petroleum, and natural 
gas throughout the State. Even then the less experi- 
enced from the suspension of building operations, land 
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Fic. 9.—HaT Creek, No. 1, 
SHOWING PENSTOCK AND 
Power HOUSE. · 


TALBOT. 


development, and industrial activities was estimated to 
aggregate several millions sterling. The crisis induced 
the leading power corporations to push ahead with the 
big schemes which they had been considering tentatively, 
and to draw up a ten-year constructional schedule upon 
which they are working, of which the Pit River develop- 
ment represents the first instalment, 

Notwithstanding the energy with which the various 
development schemes are being advanced, extreme diffi- 
culty is being experienced to keep supply in advance of 
demand, owing to the pace with which agricultural and 
industrial expansion is proceeding, which is aggravated 
by the persistent diminution of the petroleum yield. 

It is for this reason that such feverish activity is being 
displayed to harness the 5,500,000 h.p. of ‘hydraulic 


energy available in the State, of which, up to date, only 


a little more than 1,000,000 h.p. is being utilised. The 
initial development on the Pit River representing the 
use of 93,000 h.p., and the completion of two 
sets- of -plant on: the adjacent Hat Creek having 
a combined installed capacity of 35,000 h.p., brought 
into operation last September, represents а total 
contribution of 126,500 ^ h.p., which, so far аз 
the Pacific Gas апа Electric Co. is concerned, 
will enable supply to satisfy demand in the territory 
served, This company is the second largest elec- 
tricity supply undertaking in point of volume of 
business in the United States. The territory served 
covers practically the whole of the great Sacramento 
Valley, the northern half of the San Joaquin Valley, and 
the metropolitan area around San Francisco Bay, ser- 
vice being furnished to 628,400 consumers of gas, elec- 
tricity, and water, or a little more than one third of the 
total population of the area served. Its combined in- 
stalled generating capacity, including the new initial 
development, aggregates 441,200 kW, while the total load 
connected to the system is nearly 1,100,000 h.p. | 

In the hydraulic sense the Pit River basin is eminently 
attractive, and the provision of storage reservoirs has 
been unnecessary. As a rule, work of tbis character has 
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Fic. 3.—Hat Creek, No. 2 
PoweER HOUSE. 


been unavoidably heavy with regard to Californian 
hydro-electric plant, and has reacted against the bring- 
ing-in of additional blocks of power with the celerity 
which demand has sought. The only storage work at 
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present contemplated is for power house No. 3. This 
will be а diversion dam capable of creating a reservoir 
of 32,500 acre-feet capacity. Although this would be 
available to increase the low-water flow, it is probable 
that, if completed, it would be used as a forebay, to 
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Fic. 4.—Pitr River, No. 1: 
GATES IN FOREGROUND. 


afford peak regulation, rendering 
possible the utilisation of the water 
through the three sets of plant lower 
down the river at a load factor of 
about 85 per cent. 

It is the first of the two sets of 
plant located above this reservoir 
which has been completed, and is 
operating upon an average flow of 
about 1,400 second-feet from the Fall 
River. This initial installation, in 
addition to the Pit River plant 
No. 1, ineludes two smaller develop- 
ments, each of 12,500 kVA, upon 
Hat Creek, which empties into the 
Pit River just below the site selected 
for Pit River No. 2 power house. 
These two sets of plant utilise sub- 
stantially the whole of the drop from 
the creek to the confluence with the 
larger river. Hat Creek No. 1 
station operates under a total head 
of 217 ft., receiving an average flow 
of 380 second-feet of water, mainly 
from the Riving Rising, whereas the 
second and lower plant, under a 
head of 201 ft., has its flow increased 
їо 555 second-feet mainly by contri- 
butions from Crystal Lake. 
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ра. 7.—Pit River, No. 1; SURGE CHAMBER AT HEAD OF 
PENSTOCKS. 


From the engineering point of view, the supreme 
difficulty in connection with the Pit River development 
was the remote situation of the site in the heart of the 
cascades, and its relative inaccessibility. 


DIVERSION DAM, WITH RADIAL 


The Hat Creek sets of plant were the first to be com- 
pleted. The upper station is 2,991 ft. above sea level, 
but the water diversion is at an altitude of 3,2084 ft. 
lt comprises a timber and rock-filled crib dam carried 
diagonally across the stream to give the required 180-ft. 


ia. 5.—Pit River, No. 1; INTAKE STRUCTURE AND HIGHWAY 


BnipGE. TRASH SCREEN IN FOREGROUND. 
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Fic. 8.—SurGE CHAMBER ‘‘ SPILLING.” 


length of spillway. The water is controlled by motor- 
operated radial gates, set in the concrete intake, which 
is connected to the forebay by an open ditch. The total 
capacity of the forebay, ditch, and reservoir is 50 acre- 
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feet. The water is carried to the power house through 
a steel penstock (fig. 2) 1,600 ft. long, having an 
average diameter of 108 in., the maximum drop from 
head water to tail water being 216.8 ft. The water is 
controlled bv motor-operated radial gates at the forebay 
and an &80-in. butterfly valve at the power house. 

The station houses a 15,000-h.p. 
vertical-shaft turbine, running at 
225 r.p.m., connected direct to a 
12,500-kVA, — 3-phase, — 6,600-volt 
generator, together with the neces- 
sary switchboard and control equip- 
ment. This plant is expected to 
develop a maximuin of 8,600 kW 
when 600 second-feet of water is 
being delivered to the turbine, the 
effective head for this condition 
being 209 ft. Owing to the leneth 
of the penstock, it was necessary to 
install a 48-in. pressure regulator 
designed to discharge approximately 
80 per cent. of the full flow. 

Two miles below this station is the 
diversion for the second Hat Creek 
plant (fig. 3). <A pile and timber 
structure is carried diagonally 
across the creek to give a spillway 
length of 282 ft. The water is 
carried from the diversion to the 
head of the penstock through a 


Fie. 9.—Pir River, No. 1; Талп, CANAL AND BRIDGE. 


rally with concrete collector flumes, and is so designed 
that water spills on both sides of the main flume, that is 
over two crests. The water spilling over the uphill crest 
is carried both ways towards the centre of the spillway, 
and there brought under the main flume to mingle with 
the water spilling over the down-hill crests, this being 


Fic. 11.—Оотроок OIL CIRCUIT-BREAKERS FOR 220,000-V 


SYSTEM. 


Еа. 10.—TUNNEL PORTAL, SHOWING SCREEN. 


Fic. 12.—Tirritt REGULATOR AND STATION SERVICE PANELS. 


timber flume 4,469 ft. in length, resting on a bench 
excavated out of the mountain flank. This flume is of 
sufficient dimensions to carry 800 cu. ft. of water per 
second through a fall of 7 in. per 1,000 ft., and ter- 
minates in a combined flume, spillway, and header box 
of reinforced concrete. The last-named is built integ- 


Fig. 13.—MaiN SWITCHBOARD IN No. 1 POWER STATION. 


brought to the centre in a similar manner. The dis- 
charge to the river is through a concrete flume, the 
total capacity of the spillway being 900 cubic feet per 
second. 

The penstock for this plant is of riveted steel. The 
maximum drop is 197 ft. 9 in. from forebay to tail water. 
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Water control is effected by means of radial gates, as in 
the upper plant, but the pressure regulator is omitted 
owing to the short length of the penstock. The power 
house and equipment are practically a duplicate of the 
upper station, but owing to the inflow from Crystal Lake 
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Еа. 14.—Bank or 220,000-V WESTINGHOUSE ‘TRANSFORMERS, 


50,000 KVA. 


more power is available. The maximum power which 
will be developed in this station is 9,700 kW, with an 
effective head of 193 ft. 5 in. and a flow of 800 second- 


feet. 
But it is the Pit River No. 1 plant (fig. 1) which is of 
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Kia. 16.—Острооп SWITCHING AND 


the greatest interest, if only because the generating sets 
there installed are amongst the largest in the world, 
being second only to those recently placed in the Queens- 
ton station of the Hydro-Electric Power Commission of 
Ontario at Niagara. 


The diversion for the station is on the Fall River, a 
tributory to the Pit, about one mile above the mountain 
town of Fall River Mills. The dam (fig. 4) is a concrete 
structure 14 ft. high by 500 ft. in length, and diverts 
water into the intake. Should the intake gates be closed 


s Fic. 15.—ANGLE TOWER ON 220,000-V 
LINE. 


for any reason, the water will automatically flow over the 
crest of the weir. Radial gates in the weir structure 
allow the entire flow of the river to be by-passed when 
the plant is not in use. The natural water-level of the 
river is not affected by this development to any greater 
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3US-BAR STRUCTURE, SHOWING TRANSFORMERS AND OIL-SWITCHES. 


extent than would be occasioned by the normal fluctua- 
tion. 

The concrete intake is on the west side of the diversion 
dam, and has a wide flaring inlet from the Fall River. 
It contains three radial gates, and-the structure is во 
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designed as to form & highway bridge over the canal 
(fig. 9). The water, before flowing through the gates, 
15 first passed through a screen of steel bars. From the 
intake the water is led through an open canal 983 ft. in 
length and '' гір-гаррей " to prevent erosion, and de- 
signed to carry 1,800 cu. ft. per second, which is suffi- 
cient to carry the flow of the Fall River at all times of 
tlie year. 

Between the intake and the power house rises Saddle 
Mountain, through which it was necessary to drive a 
tunnel for a distance of 10,160 ft. to carry 1,800 
cu. ft. of water per second, terminating in a reinforced 
concrete spillway (fig. 7) and surge chamber, from which 
the two steel penstocks extend to the power house. The 
spillway (fig. 8) is designed to spill 1,800 second-feet in 
the event of a shut-down. An annular-shaped collecting 
conduit passes round the surge chamber to spill the 
water through the discharge canal or raceway over the 
cliff into the Pit River below. The surge chamber is 
fitted with three sluice pipes to facilitate the removal 
of mud or débris that may collect in the bottom. 

Two penstock lines, one for each machine, lead from 
the surge chamber to the power house. The diameter of 
each at the upper end is 129 in., tapering to 105 in. 
at the lower end. At each end butterfly valves are fitted, 
those at the surge chamber end -being the largest yet 
constructed. The penstock lines, each 1,357 ft. in length, 
are built in two sections. The upper end, for a distance 
of 330 ft., is of the usual riveted steel construction, but 
for the lower 1,027-ft. Kellogg pipe with forge-welded 
longitudinal seams was used. The lines are laid on the 
surface of the mountain side, supported on concrete 
piers, and secured at seven points by concrete anchors. 
Two tunnels, each 185 ft. in length, have been driven 
from the turbines under the switch-house building to 
the toe of the mountain, so that the water is led into 
the station underground. In successive stages the hydro- 
cone tables, concrete draft tubes, and other features 
were formed and concreted, while the machinery was 
installed before the delivery of the frame steel for the 
building so as not to retard the completion of the work. 
The building proper was carried out during the winter 
despite the low temperature; the snow had frequently 
to be cleared from the working area. 

The power house contains two 40,000-h.p. single- 
runner, vertical-shaft, hydraulic turbines (fig. 6), each 
connected directly to a 35,000-kVA, 90 per cent. power 
factor lagging, 11,000-volt, 3-phase, 60-cycle generator 
running at 257 r.p.m. The selection of this size of set 
was dependent to a large extent on the charging current 
required for the 200,000-volt transmission line. The sets 
are complete with integral oil-pressure governors and 
directly-connected fly-balls, lifting jacks, air-operated 
braking mechanism, and telescopic draft tubes. The 
excitation is furnished by 200-volt exciters connected 
directly to each of the main sets. For emergency a 
225-kW motor generator exciter set is connected to a 
440-r.p.m. single-jet overhung impulse turbine operat- 
ing under an effective head of 400 ft. The maximum 
output of the station 1s 53,500 kW obtained with a flow 
of 1,800 second-feet, and an effective head of 418 ft. 

The whole of the heavy low-pressure switching equip- 
ment is arranged in the lower rear wing of the building 
behind. the generators, while an elevated switchboard 
gallery is provided along the down-stream wall of the 
main building. The high-pressure switchgear, fig. 16, 
is placed out of doors, on concrete foundations, with con- 
venient track connections into the building, within easv 
reach of the power-house cranes. The oil circuit. breakers 
(fig. 11) are of the Westinghouse 220,000-volt. 100 am- 
peres, earthed-neutral, outdoor type with a rupturing 
capacitv of 2.400 amperes at 220,000 volts. 

Brietlv described, the transmission scheme which has 
heen adopted is as follows: —A bank of three 4,000-kVA, 
6.600/60,000-volt transformers is installed at each 
of the Hat Creek power houses, and the power from these 
stations is transmitted at 60,000 volts to Pit station 
No. l. where both the Hat Creek linea feed into one bank 
of 8,000 kVA, 60,000/11,000-volt transformers, the 


low-voltage windings of which are connected to the 
11,000-volt bus-bar. The Pit. No. 1 generators are also 
connected to this bus, and the combined power is fed 
into two banks of 16,667 kVA, 11,000/220,000-volt 
transformers for transmission to the Vaca-Dixon sub- 
station, 202 miles to the south (fig. 14). 

The transmission lines are for the most part carried 
on steel towers (fig. 15), the single-circuit ‘‘ Snow "' type 
of tower being used in the mountains from Pit No. 1 to 
Cottonwood, and the twin circuit single tower from 
Cottonwood to Vaca-Dixon. For the first 28 miles from 
the generating station steel-cored aluminium cable, 1 in. 
in diameter, is utilised, having a conductance equiva- 
lent to 325,000 circular mils of copper. For the remain- 
ing 175 miles 500,000 circular mils, 7 x 7 copper 
cable is used, composed of 49 individual strands of 
medium hard-drawn copper, each strand being 0.101 in. 
in diameter. 

The insulators used have probably received more study - 
and investigation than any other single feature of the 
Pit No. 1 development. The staffs of the laboratories 
of several of the insulator manufacturers, as well as that 
at Stanford University, have conducted investigations, 
all of whicl? have not as yet been completed. It has, 


therefore, been decided to operate the lines at 175,000 


volts or less at first, so that advantage may be taken of 


any improvements in insulator design resulting from 


these researches in making the final selection of the insu- 
lators for 220,000-volt operation. 

The string adopted for present operation at 175,000 
volts consists of 13 cap and pin insulators, the first nine 
oi which are ‘‘ Standard,’’ 10 in. in diameter, the next 
four '' Special," two being 114 in. and the other two 
134 in. in diameter. There is also a ‘‘ Standard ” 
10-in. one at the bottom enclosed in a copper envelope 
16 in. in diameter to fulfil a two-fold purpose. It acts 
as a shield to prevent the formation of corona and, in 
addition, serves as a splash plate, by means of which 
the lower side of the insulator above 1t will become wetted, 
and thus tend toward a uniform condition of the string 
аз to moisture. This corona shield does not possess in- 
sulating quality ; the insulator enclosed within it merely 
serves as a convenient method of retaining the shield in 
its proper position with respect to the remainder of the 
string. 

Four miles out of Vacaville, in the Sacramento Vallev, 
is the southern terminal of the transmission line, the 
Vaca-Dixon sub-station. It serves two purposes: first, 
it includes two banks of transformers for stepping down 
the Pit River power from 220,000 to the 110,000 volts 
standard of the general high-pressure transmission of tlie 
company, at which it is transmitted to San Francisco; 
secondly, the sub-station building houses the two syn- 
chronous condensers whose function is to regulate the 
line voltage and thus increase the transmission capacity. 

There are seven transformers disposed in two banks 
of three each, the seventh acting as a spare, single phase 
and of 16,667 kVA capacity. In addition to transform- 
ing from 200,000 volts, acting as auto-transformers, they 
are equipped with straight low-voltage windings of 3,300 
and 11,000 volts to be used in the starting and running 
of the condensers respectively. Three oil switches 
similar to those at Pit No. 1 station are provided, to- 
gether with air disconnectors, for the. control of the 
cifferent circuits. The above equipment, with the excep- 
tion of the two condensers, is installed out of doors. 

The two synchronous condensers are 20,000-КҮА, 
11,000-volt. 3-phase. 60-cvcle, 600-r.p.m., horizontal re- 
volving-field, sv nehronous machines w ith 110-kW, 200 
volt, direct- connected exciters. | 

Both at Pit River and at Vaca-Dixon a garden village 
has been built for the accommodation of the operators, 
that at the former station being carried out in the Swiss 
chalet stvle. With the exception of the intake canal, 
tunnel, and tailrace, the whole of the work, including the 
construction of the 34 miles of standard-gauge railway, 
was carried out bv the constructional organisation of the 
Pacific Gas and Electric Co., under the direction of vice- 
president A. H. Markwart, in charge of engineering. 
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LIGHTING AND POWER NOTES. 


( Continued from page 18.) 


Whitstable.—PraxT ExTENsIONS.—The Electric Light Co., 
Ltd., has decided to increase its borrowing power from £10, QUO 
to £90, 000 in order to extend the plant. When the new plant 
` 18 completed the present generating capacity will be more 
than trebled, making it sufficient to cover all the requirements 
of the company during the next ten years. 


West of Scotland Electricity District. —ExTENsION or TIME. 
—The Electricity Commissioners give notice that the time 
within which objections or representations may be made, and 

schemes for the reorganisation of the supply of electricity in 
thie above-named area may be submitted, has been extended 
from December 30th, 1922, to June 30th, 1923. 


TRAMWAY AND RAILWAY NOTES. 


Bingley. Е ЕТА ок Time.—The Town Council has re- 
ceived sanction for the time limit for the completion of the 
tramway route from the terminus at Cross Flats to the dis- 
trict boundary, along Keighley Road, to be extended for 12 
months from February 7th next. 

Birkenhead.—PanLIAMENTARY BiLL.—The Corporation is pro- 
moting 4 Bill in Parliament, empowering it to construct tram- 
ways linking up the Laird ‘Street and Ilchester Road routes. 


Bradford.—Nrw Cars.—tThe first of the six new one-man 
railless trolley cars now in course of construction for the 
Bradford Corporation was given a trial run on December 
98th on the Bankfoot-Bolton route of the railless car system. 
The cars are built to the design of Mr. R. H. Wilkinson, the 
general manager of the tramways, and are constructed at the 
department's Thornbury depot. There is seating accommo- 
dation for 30 persons, in two compartments, one of which 
is for smokers. The first of the new cars came into commis- 
sion for public use on January Ist on the Bankfoot-Bolton 
route. 


Coatbridge.—New Track.—The Glasgow Corporation is to 
proceed with the doubling of the tramway track on the system 
between Coatbridge and Airdrie. 


Continental.—Switzertanp.—It is anticipated that the con- 
struction of the Centovallina railway, which will run from 
Locarno to Domodossola in Italy, will be completed in a few 
months. This line will afford direct communication between 
Western Switzerland and Italy across the Simplon. The 
last of the 50 bridges has been completed, the stations are 
ready, the rails are mostly laid, and the rolling stock is on 
order. The Italian Government has granted big customs and 
police facilities on traffic over Italian soil. The journey from 
Berne, Interlaken, Lucerne, and Locarno will take five pr 
six hours, instead of ten as formerly. 


Exeter.—PENNv Farres.—The Town Council has introduced 
penny fares on the tramway system. 


Keighley.—LiNkiNG-UP ок TRaAMWays.—The Town Council 
has invited representatives of the Bradford Tramways Com- 
mittee and other bodies concerned to attend a conference 
t discuss the possibility of linking up the Bradford and 
Keighley tramway systems at Bingley. 


Leeds.—LiGHT RaiLways.—The Corporation is applying to 
the Minister of Transport for authority to construct and work 
light railways in the city and rural district of Hunslet, in the 
West Riding of Yorkshire. 


United States.—ILLINoIs.—According to the Railway 
Gazette, & joint Commission appointed two years ago by the 
Illinois Central Railroad and the city of Chicago has recom- 
mended that in the electrification of that line, the 1,500-V, 
d.c. overhead system should be adopted. According Чо the 
agreement, the suburban passenger service is to be electrically 
operated by 1927, and the whole of the freight service within 
the city by 1935. 


TELEGRAPH & TELEPHONE NOTES. 


France.—THE TELEPHONE Service.—In the French Cham- 
ber on December 23rd an amendment by the Deputy, M. Lam- 
bert, to authorise the telephone service being transferred 
from the Government to private hands, was rejected by 397 
votes to 170. The Postmaster-General declared that such an 
amendment, 1f passed, would lead to gross abuse on the 
part of speculators. —Financier. 

PRIVATE Rapio INSTALLATIONS.—The French Under-Secretary 
for Posts and Telegraphs recently stated that about fifty 
thousand private radio installations were in use in France. 

CabLES.— The Chamber, on December 27th, corrtinued the 
discussion of the Posts, Telegraphs. and Telephones Budget. 
The Under-Secretary of State of the P.T.T. said that State 


‘cables would not be ceded to private companies. 


and telegraph parts. 


With regard 
to the Brest-Dakar-Pernambuco cables, it was stated that the 

prolongation of the Dakar-Pernambuco line in South America | 
was being investigated. It had not yet been decided whether 


this new line would be developed by the State or by a pri- 


vate company, and the question would be settled by Parlia- 

ment. With regard to the request made by M. Loucheur 

for the reconstruction of the Paris-London, Paris-Strasbourg, 

Paris-Lille, Paris-Marseilles, Bordeaux, &c., “cables, the Under- 

Secretary stated that his suggestions were to be carried out. 

ы Post Office estimates were adopted by the Chamber.— 
cuter. 


Pacific Cable Board.—Yr4n's WorkinG.—The Treasury has 
issued the report of the Pacific Cable Board for the year ended 
March 31st, 1922, showing that the receipts for that period 
exceeded the ordinary expenses by £210,257. From that 
amount a special contribution of £100,000 was made to the 
reserve and renewal fund for cable duplication. On revenue 
account the traffic receipts are given at £521.649, which total 
fell short by £98,409 compared with the previous year. This 
was the result largely of the reinstatement of cheap services, 
notably week-end telegrams.—F'tnancial Times. 

NEW CaáBLEs.—The Board has recently placed a contract 
with the Telegraph Construction and Maintenance Co. for the 
laying of cables between Suva (Fiji) and Auckland (N.Z.)—a 


distance of over 1,300 nautical miles; and between Southport 


(Queensland) and Sydney (N.S.W. )—about 540 nautical miles. 
The cable steamer Colonia will lay the cables by August next, 
it is hoped. 

According to the Evening News, the scheme represents the 
first instalment of the policy of duplicating the Pacific cable. 
It involves an outlay of between £250,000 and £500,000. The 
longer section—that from Bamfield to Fanning Island—is to 
be taken in hand later. Important experiments by the Tele- 
graph Construction and Maintenance Co. have been so far 
succesful that a new and improved type of cable will, it is 
believed, be perfecte in the near future. This promises such 
а gain in handling the trafhe that the Board is awaiting the 
result of further tests before making a decision whether the 
duplicate Fanning Island to Bamfield cable shall be of the 
type of those now ordered or the new one. 


The Telephone Service.—BURNLEY.—AÀ sub-committee of 
the Town Council, after inspecting the local telephone ex- 
change, has reported that no great improvement in the ser- 
vice could be expected until the exchange was removed to 
more commodious premises. The report added that it waa 
understood that the proposed removal of the exchange to 
premises adjoining the Post Office would probably take place 
in about two years’ time. It was decided to ask the Post- 
master-General to expedite the work. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
'* Official Notice '' appeared.) 


‚ | OPEN. 


Australia. — MELBOURNE. — Pcstinaster-General’s Depart- 
ment.—January 8th. Operators’ calling devices. January lith. 
Switchboard cable. January 17th. ‘Telephone and telegraph 
apparatus. January 94th. ‘Testing and telegraph instruments. 
February 92nd. Switchboard parts. March Ist. Telephone 
(December 22nd. 
Electricity Conunissioners. 
Morwell power scheme. (See this issue.) 

SypNEY.—January 29th. Municipal Council. 
tective apparatus for sub-stations.* 

PERTH (W.A.).—March Ist. Government Tender Board. 
L.p. switchgear.* 

vo Beast —January 23rd. Electricity Department. One 

2,500-kE W e with condensing plant and 
ш. three 5W-kW rotary converters with transformers, 
l.p. switchgear, &c. (See this issue.) 

Belgium.—January 20th. Municipal authorities of Sane 
Gilles-lez-Bruxelles. 400 3-amp.. 220-V, d.i. meters and 1,200 
j-amp. ditto. Service de I Electricité) 40, Rue de Bethléem, 
Saint Gilles, Brussels. 

January Sth. The municipal authorities cf Zondhoven 
(Province of Limbourg) are inviting. tenders for the conces- 
sion for the establishing of an electricity supply system in 
the town. 


Belgian Congo.—The Belgian Ministry of the Colonies, in 
Brussels. Miscellaneous material in connection with the tele- 
graph and telephone lines in the Belgian Congo. 


Brazil.—The Prazilian Consulate in Brussels, 90]. Rue 
Royale, announces that the authorities of the State of Rio 
Grande are inviting tenders for the supply of a number of 
electrically-operated cranes. | mE 

China.—Hankow.—Januarv 15th. Hankow Waterworks 
and Electric Light Co. Equipment of a 3,750-kVA power 
plant. Specifications from the company's head office, Han- 
kow.—U.S. Commerce Reports. 


March 3lst. Transformers for 


Feeder pro- 
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Dundee.—January 19th. Electricity Department. House 
service meters. (See this issue.) i 


Egypt.—ALEXANDRIA.—January 17th. Ports and Light- 
houses Administration. Stores, including electrical goods, for 
12 months.* | 

Carro.—March 15th. Minister of the Interior. Supply 
of electrical fittings for 12 months. Director, Personal 
and Equipment Department, Minister of the Interior, Cairo.— 
Reuters trade Service (Cairo). 

France.— FuaNcugvAL.—Plans аге being considered for an 
electrical installation in the commune of Francheval (Ar- 
dennes). Particulars from the Mairie. 

An electrification project is under consideration at Paray- 
le-Monial (Sàone-et-l;oire). For details apply to the Mairie. 

Electrical installation at Le Vigan (Gard). Particulars 
from the Mairie.—Heuter'8 Trade Service (Paris). 


Holmfirth.—January 29th. Urban District Council. 
Electric lighting scheme. Erection of buildings; plant, in- 
cluding oil engine-driven dynamo, motor booster, switchboard, 
accumulators, overhead traveller, &c.; overhead mains, 
house services, &c. (See this issue.) | 


Leeds.—January llth. Board of Guardians. Installa- 
tion of electric lignt in blocks 5 and 6 of the institution, also 
church and clock tower in Beckett Street. Mr. J. Н. Ford, 
clerk to Guardians, Poor Law Offices, South Parade, Leeds. 


London.—CAMBERWELL,  S.E.—February th. | Borough 
Council. Maintenance of private telephones and electric bells 
at the Town Hall and other public buildings for 12 months. 
Mr. F. J. Slater, borough engineer, Town Hall. 

BERMONDsEY.—January 29th. Electricity Department. Stores 
fur six months, including cable and jointing material, conduits, 
meters, electrical accessories, &c. (See this issue.) 

IsLINGTON.—January 3lst. Electricity Departinent. Elec- 
trical and engineer’s stores for 12 months, including cables, 
meters, transformers, electrical sundries, &c. (See this issue.) 


Manchester.—January 9th. Tramways Committee. Steel 
tramway poles. Mr. Henry Mattinson, general manager, Cor- 
poration Tramways, 55, Piccadilly, Manchester. 

Trafford Park Estates, Ltd. Reconstruction of the per- 
manent way of the electric tramway in Trafford Park. Secre- 
tary, Estate Office, Trafford Park, Manchester. 


Newport.—January 22nd. Electricity Department. One 
marine water-tube type boiler, with superheater, economiser, 
stokers, steam and feed-water pipes, Ке. (See this issue.) 

New Zealand.—INVERCARGILL.—January 31st. Southland 


Electric Power Board. Outdoor transformer station equip- 
ment for the Monowai hydro-electric development scheme.” 


South Africa.—Care TowN.—January 12th. City Council. 
10,300 yd. h.p. and Lp. cable; three 150-kVA single-phase 
transformers; four 100-kVA ditto; three 40-КҮА ditto.* 


_Stcke-on-Trent.—January 10th. Electricity Department. 
Neutral earthing resistance. Twelve months’ supply of static 
transformers, and sub-station switchgear. (December 29th.) 


Uruguay.— Monte VipEo.—February 15th. State Electri- 
city Works. 16,000 metres of coloured cords for internal 
Wiring.* 

February 9th. 
cable.* | 

Walsall.—January llth. Board of Guardians. Installa- 
tion of electric light at the Union infirmary, Pleck Road. Mr. 
A. H. Lewis, clerk to Guardians, 29, Leicester Street, Walsall. 

*А copy of the plan, specification, and conditions of- tender, 
&c., can be inspected at the Department of Overseas Trade 
(Room 54), 35, Old Queen Street, S.W.1. 


27,750 metres of 225-V, v.i.r. lead-covered 


CLOSED. 


Anstralia.—SypNey.—Electricity Supply Committee. Re- . 


commended :— ! 
l.p. insulators (£3,844).-- W. G. Watson & Co., Ltd. 
Electricity meters, “AT section: D.e. meters (£5,767).—Noyes Bros., for 
Ferranti Meters. 
"B' section: Single-phase а.с. meters. (£42,936).—Noves Bros. 
"m a А.с. polyphase meters (£242).-—Met.-Vickers Elec. Manfg. 
Co., Ltd. 


Bankstown (N.S.W.).—Municipal Council. 
Transformers.—General Trading Co. 
Poles, street lighting fittings, copper conductors, outdoor transformer sub- 
stations, and consumers’ services. Lawrence & Hanson Electrical Co. 
Feeder and street lighting panels, time switches.—British General Elec- 
tric Co., Ltd. 
Lightning arresters and recording instruments.—Australian General Elec- 
tric Co. 
Lamps.—De Wolf & Vale. : 
SrTiwELL. (Vic.).—Municipal Council. Accepted :— 
Power plant apnd ausiliaries (£$.160).—Kynochs, Ltd. 
Alternators (£635).— Australian General Electrice Co. 
Wires and cables (£1,591).-. British Insulated & Helsby Cables, Lid. 
Meters E730). — Strachan, Murray & Shannon. Tenders. 
Hull.—The Tramways Committee has recommended the 
acceptance of a Belgian tender for 1,000 tons of tramway 
rails at £9,547. The English tender was £14,330. 
Leeds. | 


Ebetrical installation. at the new premises of the 
News.—Cloke Extension, Ltd. 


Accepted :— 


Yorkshire Evening 


London.—Pa4bDpiNaTON.—Borough Council. Accepted :— 
Maintenance of the electrical installation and fire alarms at the Town 
Hall for three years.—Cunningham, Ltd. 


STEPNEY.— Electricity Committee. : 

{ mile 3-in. earthenware pipes (£58); mile 3-way 4-in. earthenware 
conduits (£117); { mile * B” troughs and cover work .(£88).—Sutton 
and Со. (Overseal), Ltd. (Accepted.) . 

100-50-атр. combined fuse-boxes and troughs (3 core) (£80); 500-25-amp. 
bridge-type fuse-boxes (£98).—W. T. Henley'’s Telegraph Works Co., 
Ltd. (Accepted.) 

Copper tape and rod .(£137).—T. W. Young, Ltd (Accepted.) | 

Two cast-iron strainer boxes for turbine, Tichou: generating station 
(£90).—Caird & Rayner, Ltd. (Recommended.) 


Malden.—Urban Council. Accepted:— 


Installin electric light in the municipal offices.—F. Leatherbell. 


FORTHCOMING EVENTS. 


Royal institution of Great Britain.—JuvrsiLe Ciristmas Lectures.—At 21, 
Albemarle Street, W. At 3 p.m. On " Six Steps up the Ladder to the 
Stars," by Prof H. H. Turner, F.R.S. 

Saturday, January 6th, ** Two Great Streams of Stars" (Lecture V). 

Tuesday, January 9th, “The Size of a Star " (Lecture VI). 

Institution of Electrical Engineers.—isrokwan Meetimc.—Monday, January 
8th. At the Institution, Victoria Embankment, W.C.2. At 7 p.m. Dis- 
cussion on '* The Protection of Invention by Letters Patent," to be opened 
by Mr. E. W. Moss. 

(South-Midiand Oentre).—Wedneday, January 10th. At the Univer- 
sity, Birmingham. At 7 p.m. .Paper on ** Technical Research, with 
special reference to Electrical Engineering» Development," by Mr. W. 
Wilson. | 

(North-Eastern Centre).— Monday, January 8th. At Armstrong Col- 
lege, Neweastle-on-Tyne. At 7.30 p.m. Visit and address by President, 
Mr. Е. Gill. 

(North-Western Oentre).— Tuc day, January 9th. At the Engineers! 
Club, Manchester. At 7 p.m. Lecture on '* Electricity in the Home,” by 
Mr. J. W. Beauchamp... 

(Scottish Oentre).— Tuesday, January 9th. At the North British Station 
Hotel, Edinburgh. At 7 p.m. Paper on * Domestic Load Building," by 
Mr. W. A. Gillott. 

(Studente’ Section).—Friday, January 12th. At the Royal Technical 
College, Glasgow. At 7.30 p.m. Paper on  " Air-driven Electric 
Generators," by Mr. W. Stirling. 

(Dundee Sub-Centre).— Thursday, January llth. At the University 
College, Dundee. At 7.30 p.m. Paper on '* A Modern C.B. Telephone Ex- 
change,”’ by Mr. R. J. Lawson and Mr. S. D. Cawood: 

(EKast-Midiand Sub-Centre).—Jucsday, January 9th. At the Univer- 
sity College, Nottingham. At 7 p.m. Paper on '' Starters and Controllers 
for Electric Motors," by Mr. О. €. Dinerman, 

(Wireless S8ection)-—Wednesday. January 10th. At the; Institution, 
Victoria. Embankment, W.C. At 6 p.m. Paper on ''Design of Radio 
Towers and Masts: Wind-Pressure Assumptions,” by Mr. C. F. Elwell. 

National Association of Supervising Eleoctriciang.— lucsdav, January 9th. 
At St. Bride's Institute, Ludgate Circus, E.C. At 6.45 pam. Lecture on 
" klectrie Lifts," by Mr. H. Marryat. 

Paisley Association of Eiectrical Engineers.— Tuesday, January 9th. At 
99, High Street. At 7.30. p.m. Ordinary meeting. 

Institute of Marine Engineers.— l'ucsdavy, January 9th. At the Institute, The 
Minories, E. At 6.30 p.m. Paper on * Gas Engines and Gas-producer 
Plants," by Mr. H. Campbell. 

Electrical Soolety of Olasgow.— luc«lav, January 9th. 
Problem of the Small Consumer," by Mr. D. Berry. 
Greenock Eieotrical Soociety.— Wednesday, January 10th. At 22, West 
Stewart Street. At 7.45 рип. Paper on “ Rotary Converters," by Mr. 

P. C. Kerr. 

Institution of Civil Engineere-— Tuesday, January 9th. At the Institution, 
Great George Street, S.W. At 6 p.m. Paper on " Twelve Years’ Opera- 
tion of Electric Traction on the London, Brighton & South Coast Rail- 
way," by Mr. H. W. H. Richards. 

institution of Automobile Engineers-— Wednesday, January 10th. At the 
Institution of Mechanical Engineers, Storey's Gate, S.W. Paper on 
* Railless Trolley Traction," by Mr. C. W. J. Тан. 

Eleotro-Harmonic Sooclety.—W«dnesdav, January 10th. At the Caxton Hall, 
Westminster, S. W. At 8 p.m. Smoking concert, 

Association of Engineers-in-Charge.— Wednesday, January 10th. At St. 
Bride's Institute, Ludgate Circus, E.C. At 7.30 p.m. Paper оп * The 
Selection of Fans and their Application," by Mr. A. Fleming Browne. 

Chief Technical Assistants’ Association.— Thursday, January 11th. Discus- 
sion on '* A Mains Problem," to be opened by Mr. E. R. Ingram. 

Chelmsford Engineering Soolety.—Thursday, January llth. At the East 
Anglian Institute of Agriculture. At 7 p.m. Students’ meeting. 

Junior institution of Engineers. —Friday, January 12th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Paper on ' Transient Phenomena Arising in 
Transformers from Switching Operations," by Mr. S. A. Stigant. 

Edinburgh Electrical Society.— Friday, january 12th. At the Philosophical 
Institute. At 8 p.m. Paper, ** Some Wircless Notes," by Mr. A. Whiteley. 

Institution of Heating and Ventiiating Engineers.—Friday, January 12th. 
At the Engineers! Club,.W. At 7 p.m. Paper on “ Automatic Tempera- 
ture Control," by Mr. b. K. Wingfield. 

Association of Mining Electrical Engineers. —Loriisus Brancu.—Saturday, 
January 3th. At Һе Heriot Wate College, Edinburgh. Questions and 
answers. i 


Paper on “ The 


“ELECTRICAL REVIEW” SERVICE 


DEPARTMENT. 


THE 


WE have to remind readers that Service Department inquiries 

should be accompanied by a stamped addressed envelope. 
The makers or suppliers of the following devices are asked 

for:— | 

Orsova reflectors for electric street Тарк. 

Коо electric pen (a reader desires to secure one). 

SIMPLICITAS switches, 

A heating system for buildings, factories, &c., which is 

entirely controlled by thermostats. 

WOOLsTAN geared pump. 

Mesco snap switches. 

WHITE Cross electric vibrator, 
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NOTES. 


Street Lamp Thieves.—According to a Petrograd news- 
paper, for reasons of economy the streets in that city are only 
fully lighted at 9 p.m., when the bandits make their appear- 
ance in the. strects. As there is a scarcity of electric lamps, 
the thieves make a speciality of appropriating those used for 


street lighting, and every night a few hundred lamps are — 


said to disappear in this way without the “‘ militie ” having 
80 far been able to seize & single lamp thief. If the thetts 
continue as hitherto, the newspaper says that the streets will 
soon be plunged into darkness. 


Electro- Harmonic Society.—TVhe next smoking concert will 
be held in the Caxton Hall, Westminster, on Wednesday next, 
January 10th, at 8 p.m. Mr. Archibald Page, M.I.E.E. (Meim- 
ber of H.M. Electricity Commission), will preside. The artistes 
will be :—Miss Marion Browne, soprano; Miss Lucie Flanders, 
contralto; Mr. Edward Halland, basso; Miss Edith Penville, 
solo flautist; Mr. Emil Clare, humorist; Mr. Walter Montagu, 
entertainer; Miss Travbon, entertainer at piano; Mr. Bernard 
Flanders, solo pianoforte, i 


Appointments Vacant.—Consumers’ engineer, for the Ports- 
mouth Corporation electricity department; boiler-house super- 
intendent, for the Halifax Corporation electricity department. 
(See our advertisement columns to-day.) 


The Electrical Engineers’ Ball.—This most enjovable 
annual event is fixed for January 26th, and it will be held at 
the Hotel Cecil. The following isa list of the members of the 
General Committee and of the Executive Committee. Messrs. 
A. M. Sillar and W. Stanley Lonsdale are again acting as hon. 
secretaries, and Mr. J. E. Kingsbury as hon. treasurer. 


GENERAL COMMITTEE. 

Addenbrocke, G. L. McKay, H. T. S. 
Alabaster, H. McMahon, P. V. 
Allcock, H. Madgen, W. L. 
Andrews, Leonard Matthews, W. Lee 
Atkinson, LI. B. Mordey, W. M. 
Baldwin, O. H. Moss, E. W. 

Balfour, George, M.P. Nulder, F. H. 

Bowden, J. H. | Noble, Sir Win. 

Byng, E.G. | O'Brien, Col. H. E., D.S.O. 
Callender, Sir T. 0., J.P. O'Meara, Col. W. A. J. 
Chattoek, R. A. Partridge, G. W. 
Cramb, A. C. Petersen, T. 

Cridge, A. J. Pooley, F. 

Crinks, P. F. Purves, Major T. F. 
Couzens, H. W. Pybus, P. J., С.В.Е. 


Devonshire, Sir James L., Railing, M. J. 
K.B.E. Rider, J. H. 
Elder, T. C. Roberts, M. F. 


Fairman, H. W. 
Ferranti, Dr. S. Z. de - 
Fox, E. J. 
Gatehouse, E. 4. 
Geipel, К. 

Gill, Frank 

Gray, James 
Gregory, J. P. 
Tladley, А. E. * 
Hightield, J. S. 
Hill, C. W. 


Robinson, L. L. 
Rowell, P. F. 
tutherford, W. 
Saver, C. E. 

Scholey, H., C.B.E. 
Sharp, Sidney 
Siddelev, H. C. 
Sillar, A. M. 

Snell, Sir John 
Sparks, C. P., C.B.E. 
Sparks, Col. H. C., C.M.G., 


Hirst, Hugo D.S.O. 
Hunter, P. V., C.B.E. Sutton, Sir Gecrge, Bt. 
Hughman, R. W. Taite, C 


Taylor, Capt. G. 

Tavlor, James, J.P. 
Trezise, J. M. G. 
Walhs-Jones, Capt. R. J. 
Walton, A. H. 


Kemnal, Sir James, K.B.E. 
Kerr, Major D. 

Kingsbury, J. E. 

Leaf, H. M. 

leigh, Lt.-Col. F. A. Cortez 
Lonsdale, W. Stanley Wilson, David 

McGregor, J. J., C.B.E. Wordingham, C. H., C.B.E. 


EXECUTIVE COMMITTEE. 


J. E. Kingsbury 
P. V. MeMahon 
C. H. Wordingham, C.B.E. 
A. H. Walton. 


O. H. Baldwin 

W. Stanley Lonsdale 
A. M. Sillar 

Capt. R. J. Wallis-Jones 


Institution of Production Engineers.—. general meeting 
of the Institution will be held at 7.30 p.m. on January 4th, 
at the Engineers’ Club, Coventry Street, W.1. On this 
occasion, Mr. J. Moore, chief jig and tool draughtsman of 
the Associated. Equipment Co.. Ltd., of Walthainstow, will 
wad a paper, to be illustrated with lantern slides, dealing 
with ‘Jigs and Tools.” 


Scientific Novelties Exhibition.—.As mentioned in our last 
issue, an exhibition об Scientifie Novelties " is being held 
at King’s College, Strand, up to January ТОЕ, in aid of the 
London hospitals. It was opened by Viscount Burnham on 
December УМ. 

Many demonstrations of phenomena, instructive, fascinating, 
and amusing, have been arranged by the colleges. institutes, 
and polytechnics of Lundon. In the engineering section, 


electric welding is performed by the Alloy Welding 
Processes, Ltd., and the Electric Welding Co., Ltd., 
and a number of welded articles and apparatus are shown. 
Messrs. Siemens Bros. & Co., Ltd., show a section of a 
10,000-line automatic exchange, similar to exchanges they are 
supplying to South Africa and Canada. A number of instru- 
ments are connected up to this and the sequence followed by 
the various selectors 1s open to view; they can be operated by 
visitors. Different audible warnings are given when a line 
is engaged or out of order. A special feature of the system 
is the delayed metering device which allows ample time for 
а call to be answered before it is recorded on the meter con- 
nected to each number. Experiments with electric ares are 
made by students of the College under Prof. E. Wilson. These 
include boiling metals in a vertical carbon arc. The measure- 
ment of light is demonstrated by means of a lumen meter cube 
and a lumen comparator—the latter containing a standard 
lamp, the voltage of which is varied by a sliding. resistance 
enabling it to be reduced in intensity to equal that of an m- 
ferior lamp, when by ineans of curves tbe intensity of the latter 
lamp can be worked out. The effects of capacity and induc- 
tance in an oscillating circuit are demonstrated by a musical 
method; the closing of Morse keys cuts out or puts 1n capacity 
and varies the pitch of the note obtained. Prof. McGregor 
Morris's hot-wire anemometer is shown. The reception of 
radio telegraphy has been arranged by Prof. C. L. Fortescue, 
O.B.E., with the assistance of the Western Electric Co., and 
the King’s College Wireless Society. 

A wide variety of demonstrations is to be seen in the physics 
section, most of which are familiar to the engineer but miracu- 
lous to the public. А particularly beautiful display is a 
demonstration of cathode-ray tubes arranged by the Regent 
Street Polytechnic under Mr. D. Humphrey, B.A. This takes 
place in a darkened room and the tubes are equipped with 
floral designs, &e., in many colours. 

Among the many other experiments are those showing the 
effect of light of various colours on selenium and the vartation 
of the resistance of bismuth in a magnetic field. In the bio- 
logical section are shown instruments for measuring and re- 
cording the growth of plants and their " breathing." The 
chemical demonstrations include nitrogen fixation by the iron 
are, the action of the aluminium rectifier and electrically- 
regulated thermostat, the electrolysis of liquids and the 
electro-deposition of metals. 

Speaking at the Scientific Novelties Exhibition, Prof. E. 
Wilson said that the passing of vapours into the air occa- 
stoned serious losses. He stated that one firm effected a 
saving of two thousand tons of copper vearly by passing 
| vapour " between terminals with a high pressure between 
thein. 


Radio Telegraphy in Mines.—Tests conducted at the ex- 
perimental coal mine of the United States Bureau of Mines 
at Bruceton, Pa., hold out the hope that radio telegraphy 
шау be used in the future as a means of effective communi- 
cation between rescuers and miners entombed following fires 
and explosions. The preliminary experiments in co-opera- 
tion with the Westinghouse Electric & Manufacturing Co., 
indicate clearly that signals were heard distinctly through 
20 ft. of coal strata, although the audibility fell off rapidly 
as this distance was increased. The absorption with distance 
is very great for the short wave lengths used in these tests. 
Longer wave lengths suffer less absorption and may possibly 
be found practically effective under certain conditions. With 
a receiving instrument set at a point 100 ft. underground, 
signals from КОКА station, East Pittsburg, Pa., about 18 
miles from the experimental mine, could be heard distinctly. 
About 50 ft. from the receiving station was a 6-in. borehole 
from the surface, lined with iron pipe and containing elec- 
trie light wires which extended therefrom throughout the 
mine. The presence of these wires evidently assisted greatly 
in the reception, for when the receiving set was carried to 
another point in the mine removed from wires and tracks 
the signals were barely audible through 50 ft. of cover. A 
vertical antenna was found to give better results. A 
horizontal antenna gave practically no reception. A loop 
of a single turn was used with fair results. All the ex- 
periments were tried with a wave length of from 200 to 300 
m., except the reception from KDKA, which was 360 m. The 
strata at the experimental mine lie almost horizontal. The 
direction of strata may have some influence on transmission, 
as may also the degree of wetness of the strata. The under- 
ground workings of the experimental mine follow a horizontal 
5t. vein of bituminous coal, and the transmission and recep- 
ton inside the mine followed the course of this vein.— 
Colliery Guardian. 


The '' Staff '" Director.—In the December Industrial Wel- 
fare, “ R.R.H." points out the need for a special director 
оп the staff of every concern in which, bv reason of the 
numbers comprising the working force, anything like per- 
sonal contact between the “heads” of the concern and the 
workers 15 impossible. The special duty of the “ labour " 
or “ staff " director would be to deal with all those questions 
which are summed up in the word "' welfare. which, if 
treated as they are being treated by a few of the more pro- 
gressive firms to-day, which have such directors functioning, 
would more than justify such an appointment. 


- 5 M mote as y e - % 
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The Lubrication of I.C. Engines.—Mr. Aubrey B. Smith, 
the clief engineer of the Vacuum Oil Co., read a paper on 
this subject before the Chelmsford Engineering Society on 
December 14th. So much depends on the selection of oils 
that it was the author’s opinion that the only satisfactory 
course was to inform the lubrication experts exactly what 
was required of the lubricant and leave Шеш to supply an oil 
to meet the case. ^ The characteristics of compound and 
straight mineral oils were discussed at length and various 
special uses for-each mentioned. A figure of 4.5 grammes of 
lubricating oil per b.h.p.-hour was given as a good average 
consumption under proper working conditions. 


- А Cable Trench Plough.—The two accompanying 
views will be of interest, as they illustrate tackle belonging 
to Messrs. T. Roddis, Ltd., of Roade, Northants., cutting 
trenches for the Northampton Electric Light and Power Co., 
ltd., using a plough of special design, the invention of Mr. 
K. W. Willans, joint managing director of the firm. By 
means of this appliance we are assured that it is possible to 


large increase in -the boiler rating can be quiekly: attained, 
and also that the rated evaporation was much more mobile 
with nüxed firing than with coal firing. 


Relay Protection for Transmission Systems.—In a paper 
read recently before the Engineering Institute of Canada, 
Mr. Р. Ackennann described a system of protection for 
transmission systems which was instituted by him as engi- 
neer to the Shawinigan Water & Power Co. In an intro- 
duction it was pointed out that the ordinary excess-current 
system was not adaptable to the special circumstances for 
several reasons. The main reason was that the generator 
capacity had an extremely wide variation—from 12,000 to 
35,000 kVA—depending upon load conditions. Thus it was 
possible to encounter a short-circuit current much below any 
value for which relavs could reasonably be set. It appeared 
necessary to take advahtage of the drop in voltage accom- 
panying faults, and development was carried out in this 
direction. 

If the impedance drop of a line was 10 per cent. of 


А CABLE TRENCH PLOUGH, AND THE TRENCH IT MADE. 


cut trenches in which to lay cables at a considerably reduced 
cost. Working with a pair of engines and five men, the firm 
has recently excavated a trench for the above-named company 
330 yd. long, 15 in. wide, and 90 in. deep, in three hours, the 
work starting at 2 p.m. and finishing at 5 p.m. on the same 
afternoon. ‘the makers of the tackle claim to be able to 
des under gocd conditions as much as 900 yd. of trench 
per day. 

Fuel Oil.—in the course of a paper on the above subject, 
which Mr. A. F. Baillie delivered, with the aid of lantern 
slides, at the Institution of Rubber Industry on November 
“uth, it is pointed out that in steam-generating plant the prac- 
tice of burning oil at the same time as Ње coal materially 
increases the overall efficiency of combustion, due to the oil 
flame raising the combustion temperature and thus thoroughly 
consuming any possible unburnt gases which might pass off 
when burning coal alone, but the question was not developed 
until about seven years ago, when power-station engineers 
started taking a keen interest in the subject. The theory: is 
that a poorer class of coal can be used in conjunction with 
fuel-oil than can be burned alone satisfactorily under the 
boilers, due to the fact that poor coal tends to cake on the 
links of the chain-grate stokers, thereby retarding the necessary 
quantity of air from being drawn through the bars to com- 
plete combustion. 

Sufficient interest was taken in this theory for a large 
London power station authorities to give their sanction for 
tests to be carried out under one of their coal-fired Stirling 
water-tube boilers. One burner was introduced into each side 
of the boiler, approximately 25 per cent. from the back of 
the grate, the burners being opposite one another. The fuel 
oil, stored in an overhead tank, gravitated to the burners, 
which were of the Kermode steam-jet type, operating with 
steam as an atomising agent, at a pressure of about 25 lb. per 
sq. in. The coal test was carried out on a nutty slack, 
having a calorific value of 10,400 B.th.u., and a boiler efficiency 


of 69.25 per cent. was obtained. The temperature of the com- 
а ов chamber was 2,648° F., and that of the uptake 
on Е. mE 


The last of a series of experimental mixed-burning tests 
was carried out on a nutty slack, having a calorific value of 
10,300 B.th.u., and Mexican fuel oil having a calorific value 
of 18.750 B.th.u. А boiler efficiency of 74 per cent. was ob- 
tained, and the temperature of the combustion chamber was 
2.5509 F., and that of the uptake 628° F. The proportion of 
oil to coal on a B.th.u. basis was 8 per cent. and on & weight 
basis 4.96 per cent. It will be noted, therefore, that in addi- 
tion to the previous claim of the pioneers of this system, a 


normal voltage with normal line current flowing, the line, 
if short-circuited at one end, would require 10 per cent. 
of normal voltage at the station bus bars to cause normal 
current to flow in the line. Any greater short-circuit current 
under the same condition would leave a proportionately 
high voltage at the station bus bars. In the case of a line 
short-circuit nearer the station the impedance would be 
lower, and as a result less voltage would be left at the bus 
bars with the same current flowing in the line, compared 
with a distant short-circuit. А relay consisting of а beam 
pivoted in the centre, and equipped at either end with a 
solenoid, with a current coil fed from the line at one end, 
and a potential coil fed from the bus bars at the other, 
was adjusted with respect to current and potential coils in 
such a fashion that when the current coils overpowered the 
potential coil à trip circuit was closed and the line circuit 
broken. Relays of this nature were placed at different parts 
of the line and operated satisfactorily. From the foregoing 
it will be seen that the system possesses among other advan- 
tages, not obtained with the excess-current principle of pro- 
tection, operation irrespective of the actual magnitude of 
current and voltage; and the relays are therefore unaffected 
by load conditions or generator output. 


A Rotating-Tube Boiler !—Extended tests of a new type of 
steam boiler known as the ‘‘ Atmos " boiler have just been 
completed at Gothenburg, Sweden, the inventor being Mr. 
Victor Blomqvist, a mechanical engineer of Stockholm. The 
basic principle is that the tubes, straight and of unusually 
large diameter, are kept constantly rotating at 330 r.p.m. 
about their longitudinal axis. This is said to force the steam 
bubbles instantly toward the centre of the tube, because of 
the centrifugal action of the water. The walls of the tubes 
are thus constantly covered with a laver of water and there 
is the greatest possible transmission of heat. The tubes are 
rotated by a steam turbine or electric motor, driving through 
з gear train.—Power. 


Electric Vehicles in Ceylon.—The municipal authorities 
in Colombo are making all efforts to bring the City Corpora- 
tion up to the standard of progressive English municipalities. 
A proposal has been made to introduce electrically-driven street 
watering vans. ‘The idea is to set up the requisite plant so 
that the municipality can itself charge batteries. There is no 
proposal to electrify all the municipal haulage plant, as for 
some purposes steam and petrol are found more suitable. 
But the general policy is to ‘‘ motorise’’ where increased 
efficiency or reduction in cost can be secured thereby.— 
Indian Engineering. 


A. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commerciat. side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL. REVIEW posted as to thetr 
movements. 


Mr. REatNALD S. WiLsoN resigned his position as Director 
of Aircraft at the Air Ministry Supplies as from December 
sist. He proposes to continue his practice as consulting 
engineer, but at new  oftices—Centrat House, Kingsway, 
London, W.C. 

it is announced in a financial daily that Sır Vincent L. 
Raves, K.B.E., M.LC.E., M.LM.E., late chief mechanical 
engineer of the North-Kastern Railway Co., has joined the 
board of Metropolitan-Vickers Electrical Co., Ltd. 

Mn. J. E. Stewart, M.Inst.C.E., МІ.Е.Е., for the last eight 
years manager and engineer to the Llanelly and District Elec- 
tric Light and Чтасћоп Co., has started business on his own 
account at Castle Buildings, Llanelly. 
office at Swansea shortly. 

We have pleasure in congratulating Mn. EDWARD MAN- 
VILLE, M.P., МІ.Е.Е., first past-president of the Engineers’ 
Club and prominent in во many different capacities, upon the 
honour of Knighthood that has been conterred upon him. 
His name appeared in the New Year Honours list on Monday, 
his services rendered to the Board ot Trade being specially 
mentioned. 

Stepney Borough Council Electricity Committee has 
appointed COUNCILLOR ROSENTHAL chairman: and COUNCILLOR 
HASTED vice-chairman for the ensuing year. 

Mr. F. ОЕЕҢЕ Howanb inforins us that he has resigned his 
directorship in Messrs. В. Geere Howard, Ltd. 

Мк. Norman Lanp, of the staff of the Leatherhead Elec- 
tricity Works, who 1s leaving for Australia, has been pre- 
sented with a silver cigarette case. | 

After being for nearly 30 years engineer and manager of 
the electricty undertaking in Preston (formerly for the 
National Electric Supply Co., Ltd., and latterly for the Preston 
Corporation), Mr. J. H. ToNaE із retiring und intends ito 
practise as a consulting electrical engineer m Preston, where 
he will shortly open an office. For the present he asks that 
leiters should be addressed to '' Ash Grove, Nooklands, Pres- 
ton.” | 

Obituary.—Si& Јонх GavEY.—It is with feelings cf very 
deep regret that we learn of the death, which occurred on 
Monday last, at © The Croft," Hampton Wick, of Sir John 
Gavey, for five or six years (1902-7) a much-appie- 
ciated engineer-in-chief of the General Post Office and 
for the year 1905-0 a highly-esteemed president of the 
Institution of Electrical Engineers. On his election 
ag president we gave an illustrated account of his career 
(Brec. Rev., November 3rd, 1905), and on his retirement 
irom the chief-stup at the G.P.O. we reported at length the 
speeches in which his sterling virtues and technical and 
administrative capabilities were reviewed (ELEC. Rev., April 
19th, 1907); but nothing that has come to pass in the fifteen 
intervening years has lessened—rather have events enhanced— 
the high qualities of character and the importance of his 
life work. Like many another he was destined to spend his 
closing years apart from the sterner activities, but those who 
knew him in the old days and those who remember him 
comparatively recentlv, too, will endorse the comment that 


we made when he took office at the I.E.E.:—" His straight- 


forwardness has gained for him the esteem апа affection 
of all who admire a frank, fearless, and manly nature; and 
he is as modest as he is able." 

Sir John Gavey was born in 1842, and had therefore passed 
his eightieth year. After his education at Victoria College, 
Jersey, he, in 1860, joined the Electric and International Tele- 
graph Co., and in 1870, when the service was transferred to 
the State, he was appointed superintendent of the South- 
Eastern Division. Two years later he was transferred to the 
Great Western Division, with headquarters at Bristol under 
W. Н. Preece. Between 1872 and 1892 he was engaged on 
heavy trunk telegraph line construction work, investigations 
of and improvements in high-speed’ Wheatstone working, 
wireless telegraphy by induction, and telephone line work. 
In 1892, on the death of Mr. E. Graves (engineer-in-chief), 
Sir John (then Mr.) Gavev was appointed principal technical 
officer at headquarters. and in this position he carried out 
further important experiments jn wireless telegraphy by 
induction, but while his work included much telephone 
engineering work, practically his largest and his chief under- 
taking In connection with telephonic intercommunication was 
the installation of the immense network of underground wires 
in London. Sir John Gavey served as a juror to the electrical 
section Gf the Paris Exhibition of 1900, and in the same year 
he was a delegate to the International Electrical Congress. 
He was the official delegate at the preliminary International 
Congress on Wireless Telegraphy held in Berlin in 1903. He 
served on many committees connected with international 
exhibitions, engmeering standards, &c., and, in addition to 
bemg the author of a number of papers оп telegraph and 
telephone matters read at the I.E.E., he was numbered 
among those who contributed to the ErLEcTRICAL. REVIEW іп 
its very early days. When he retired from the position of 


He will also open an 


Engineer-in-Chief he was appointed Consulting Engineer to 
the Post Office, and he held that оћсе from 1908-1913. The 
distinction of C.B. was conferred upon him in 1913, and the 
honour of knighthood in 1907 on his retirement. -Since 190; 
he had been a director of the United River Plate Telephone 
Co., Ltd., and had visited South America in connection with 
the business of that company. The funeral service takes 
place to-day at St. John’s Church, Hampton Wick, followed 
by the interment at Teddington Cemetery. 

Herr Cart, MULLER.—The death is announced from Ien- 
gerich, Westphalia, of Herr Carl Muller, who had been a 
director of the Westfalen Electricitatswerke Gesellschaft 
since 1907. | | E а 

Мв. J. W. SaLisBURY.—The death has taken place, at the 
age of 85 years, of Mr. James Wright Salisbury, of Limbrick 
Hall, Harpenden Common, Herts., who was chairman of the 
Basian Meter Co., Ltd. 


Will.—The late Sir A. W. SHIPLEY, brewer, and chairman 
of the Windsor Electrical Installation Co. Ltd., left £79,624. 


NEW COMPANIES REGISTERED. 


Belling & Lee, Ltd. (186,533).—Private company. Regis- 
tered December 20th. Capital, £1,000 in £1 shares (10 founders’ and 9.0 
ordinary), To acquire and turn to account any patent or invention re- 
lating to wireless telegraphy or telephony, &c. The joint managing directors 
are: C. R. Belling, 10, Glebe Avenuc, Enfield, Middlesex, electrical engineer ; 
E. M. Lee, 27, Ridgeway, Enfield, Middlesex, radio engineer. Qualification : 
£200. 

Electric Auto Supplies, Ltd. (156,683).—Private company. 
Registered December 27th. Capital, £500 in £1 shares. То carry on tne 
business of manufacturers of and dealers in electric lamps of all kinds, &c. 
The subscribers (cach with one share) are:—B. B. Fenn, 30, Langham 


Street, УУЛ, electrical. engineer; Esther Gold, 30, Langham Street, W., 
bookkeeper. The first directors are: B. B. Fenn, Anne Tj Reitsma, and 
Willem Anne Van Heyningen. Secretary: Miss Esther Gold. Registered 


office: 30, Langham Street, Great Portland Street, МЛ. 


Savoy Electric Construction Co., Ltd. (186,650).—Private 
company. Registered December 22nd. Capital, £2.000 in £1,300 10 per cent. 
preference shares of £1 each and 14,000 ordinary shares of 15. each. To adopt 
an agreement with C. A. Crosbie and to carry on the business of electrical, 
mechanical, constructional, and general engineers, &с. The subscribers (each 
with one ordinary share) are:—E. J. Y. Crosbie, 25, Abchurch Lane, E.C., 
bank clerk; L. A. Frost, 110, Nimrod Road, Streatham, S.W.16, clerk. The 
directors are: C, W. Crosbie and Margaret Crosbie. Registered office: 
Doric House, 1, Museum Street, W.C. 


Insulating Materials, Ltd. (186,588).— Private company. 
Registered December 21st. Capital, £1,000 in £l shares. То carry on the 
business of manufacturers of all kinds of electrical and heat-insulating 
materials, electrical appliances, and apparatus, &c. The first directors are: 
F. J. Heijes (manager), 123, Davyhulme Road, Stretford, Manchester: F. J. 
Knight, |“ Rosslyn,” Perry Street, Wendover, Bucks. Qualification: £25. 
Registered office: 14, Appleton Village, Widnes, 


Dorco Engineering Co., Ltd. (186,662).— Private com- 
pany. Registered. December 23rd. Capital, £100 in £l shares. To carry on 
the business of electricians, manufacturers of generators, accumulators, sup- 
pliers, and distributors of electricity and electrical energy. The subscribers 
(cach with one share) are: K. E. M. Kemp, 165, Pembroke Road, Seven 
Kings, Essex, solicitor’s clerk; W. Dawson, 50, St. George's Road, Golders 
Green, electrical engineer. The subscribers are to appoint the first directors. 
Qualification: One share. Remuneration (except managing director or- 
manager), £25 each per annum. Registered office: 86, Granville Road, Child's 


Hill, Cricklewood, N.W 


Radio Gramophones, Ltd. (186,562).—Private company. 
Registered December 20th. Capital, £2,000 іп £1 shares. To carry on 
business as indicated by the title and that of electrical engineers and con- 
tractors, suppliers of electricity, &c. The first directors are: J. S. Cotman, 
* The Old House." Pyrford, Surrey; N. Holbrook, * Stoke Lodge," Hvde 
Park Gate, S.W.1; G. P. Botterill, 1, Knaresborough Place, Kensington, 
S.W.; A. H. Philpot, * Studley,” Grosvenor Road, N.10; L. W. Millar, 
16, Edith Road, Selhurst, Croydon. Secretary: H. G. Boak. Registered 
office: 10, Coleman Street, Е.С. 


J. W. Barnard & Haynes, Ltd, (186,637).—Private com- 
pany. Registered December па. Capital, £3,000 in £I shares. To take: 
over the business of a mechanical and electrical engineer carried оп by 
J. W. Barnard at 45, Great Ormond Street, 55, Ormond Yard, W.C., and 
4, Great. Winchester Street, E.C. The first directors are: J. W. Barnard, 
t Glencoe," Laleham Road, Shepperton-on-Thames (permanent chairman and 
managing director); H. E. Haynes, 23, Musgrove Road. New Cross, S.E.; 
F. G. Tolley, 18, Jasmine Grove, Anerley, S.E.; С. H. Tolley, 107, Tierney 
Road, Streatham Hill, S.W.2. Remuneration as fixed by the company, 
Registered office: 4, Great Winchester Street, Е.С. - 


OFFICIAL RETURNS OF ELECTRICAL 
| | COMPANIES, 


K. H. E. Ignition Co., Ltd.—Particulars filed of £500 de- 
bentures authorised December 12th, 1922, charged on the company's under- 


taking and property, including uncalled capital, the amount of the present 
issue being £250, 


Western Electric Distributing Corporation, Ltd. (79,057). 
—Return dated November Ist, 1922. Capital at date of return, £50,000 in 
17,000 cum. pref., 3.000 pref., and 30,000 ord. shares of £1 each (increased 
November 24th, 1922, to £100,000 in 50,000 cum. pref., 3,000 pref., and 
47,000 ord. shares of £1 each) 14,245 pref., 2.875 pref. ord., and 99,778 ord. 
shares taken up. £46,423 paid, leaving £475 in arrears. Mortgages and 
charges : nil. 


: Tramway Supplies, Ltd. (93,693). —Return dated October 
25th, 1922. Capital, £19,000 in #1 shares. 5.307 shares taken up. £2,307 
paid. £3,000 considered as paid. Mortgages and charges, £5,589 7s. 6d. 


Walsall Electrical Co., Ltd. (37,696).— Return dated 
November 16th, 1922. Capital; £20,620 in £l shares. 12,000 shares taken 
up. £10,000 paid. £2,000 considered as paid. Mortgages and charges : nil. 
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W. H. Dorman & Co., Ltd.—Particulars filed of £150,000 
debentures authorised November Ath, 1922, charged on the company’s under- 
tuking and property, present and future, including uncalled capital, subject to 
prior charges, the amount of the present issue being £80,000. 


Telephos, Ltd.—Particulars filed of £3,000 debenture 
authorised March 30th, 1922, charged on the company’s undertaking and pro- 
perty, present and future, кеен uncalled capital, the whole amount being 
now issued (filed December 14th). 


Electric House Cafes, Ltd.—Debenture dated December 
Toh, 1922, to secure £1,500, charged on the company’s undertaking and pro- 
perty, present and биге, including uncalled capital. Holders: Branch 
Nominees, Ltd., 15, Bishopsgate Street, E.C 


CITY NOTES. 


| A report of the second annual meeting 
Durelco, of this company, appearing in the Financial 
Ltd. Times, states that 10 was held on December 

. 29th in London,. Mr. W. L. T. Arkwright 

presiding. He said that, in common with others, their busi- 
ness had suffered from the practically universal depression in 
industry. Тһе electric lamp trade was among the first to suffer 
from the slump, and the consumption of lamps in the United 
Kingdom during the past year was very considerably below 
the normal, owing very largely to the fact that so many fac- 
tories were either closed or working on short time, and to 
depressed trade generally. In addition to this, the company's 
trade in tungsten wire suffered severely owing to the fluctuat- 
ing rates of exchange abroad, some 80 per cent. of their trade 
in tungsten wire being in foreign markets. During the last few 
months, however, their businesses had shown a marked im- 
provement, and as considerable economies in the cost of manu- 
racture and general administration had been effected, there was 
every reason to believe that the present year would show con- 
siderably better results. This company did not itself trade, its 
business being to finance and control certain businesses con- 
nected with the electric lamp trade. For nany years past 


litigation had been proceeding between one of their companies. 


(Duram, Ltd.) and the British Thomson-Houston Co., Ltd., 
Which, besides being a drain on the resources of the 
company, to some extent restricted the company's normal 
expansion by limiting their markets to firms outside the Asso- 
ciation. Ав the result of protracted negotiations by the board in 
Noveinber last, the litigation in question was settled between 
the parties by their two subsidiary companies, Crvselco, I.td., 
and Duram, Ltd., taking licences from the British Thomson- 
Houston Co., Ltd., and associated companies on mutually satis- 
factory terms, and the directors now looked forward to a. new 
era of prosperity unfettered by expensive and vexatious liti- 
gation. The settlement of the dispute also had a tlire.t 
influence upon their lamp business, which was now able to 
operate under the patents which controlled the industry, and 
they confidently believed that they would shortly place on the 
market a thoroughly satisfactory half-watt lamp. On this 
class of lamp there was a distinctly larger margin of profit 
than on the vacuum lamps which they had hitherto alone 
been making. 


The Bergmann Electricity Undertakings 
Co., of Berlin, reports net profits of 
200.000 marks for 1921-22, or the same 
amount as in the preceding year. No divi- 
dend is proposed, as was also the case for 1920-91. 

The Rhenish Electricity Co., of Mannheim, which is both a 
contracting and investinent concern, records net profits of 
11.370,000 marks for 1921-92, as compared with 4,313,000 marks 
in the previous year. The rate of distribution is increased 
from 15 per cent. in 1920-21 to 25 per cent. last year. 

The Electric Light & Power Investments Co., of Berlin, 
reports that all the undertakings are in course of promising 
development, although the supply works suffer from the 
scarcity of coal and the tramways from the high fares. The 
net profits in 1921-22 are reported at 29,900,000 marks, as com- 
pared with 3,600,000 marks in the previous vear, and the divi- 
dend rises from 10 per cent. in 1920-21 to 25 per cent. last year. 


The report of the Compagnie Générale 


German 
Com panies. 


French d'Electricité for 1921-22 states that the indi- 
Electrical cations of a resumption of economic activity 
Company. were strengthened during the year. The 


resumption was manifested in the final 


months by a noteworthy increase in the orders and in the 


number of customers of electric supply companies, — How- 
ever, the financial results for the year would have 
been mediocre if the directors. had not drawn upon 
the exceptional profits derived from the transfer of 
the incandescent lamp department. — After mentioning 
the absorption of the Tudor Accumulator Co., the report 
passes in review the situation of the various undertakings in 
Which the company із interested. Including the balance 
brought forward, the accounts show net profits of 10,240,000 fr., 
permitting of the payment of a dividend at the rate of 60 fr. 
per shure, less tax. It was mentioned at the recent annual 
meeting that the inflow of orders at present holds out the 
т. of the new financial year being as favourable as 


At the annual meeting in Glasgow, on 
December 27th, Mr. Alex. J. Fergusson, 
chairman, stated that in common with the 
experience of other similar companies, the 
depression in trade and the fall in prices had adversely 
affected the profits for the year. The company had been ex- 
pending considerable sums on capital account in connection 
with its branches, which had to be provided partly out of 
profits. Under these circumstances the directors considered 
16 necessary to conserve the resources of the company, and 
although Ње. amount at the credit of profit and loss was 
£19,524, they only recommended the payment of a dividend 
of 5 per cent., less tax, on the ordinary shares, carrying for- 
ward the balance, subject to excess profits duty and corpora- 
tion tax. 


Claud 
Hamilton, Ltd. 


The Financier states that е bond- 


Mexican holders of the Guanajuato Power and Elec- 
Electric Power tric Co., the Michoacan Power Co., and 
Companies. Central Mexico Light and Power Со. 


have been advised that fortunately, with 
increased business and postponement of constructional work, 
the cash resources of the companies have accumulated to such 
an amount as to justify the payment, on January Ist, 1923, 
of all interest accruing up to and including that date on their 
bonded indebtedness, and still leave a balance sufficient to 
meet all emergencies likely to cccur. The bondholders are 
also advised that there has been no marked change in general 
political and business conditions in Mexico since the date of the 
last report. The business of the companies has continued to 
increase to euch an extent that it will probably be necessary 
to increase the generating capacity in the near future, or 
increase the supply of power otherwise, in order to avoid being 
obliged to refuse desirable new business that will be offered. 
This, however, would involve a large expenditure for construc- 
tion work, and it is not thought wise to make this expendi- 
ture until ‘political and labour conditions are more stable than 
at present, but the companies’ engineers are making a tho- 
rough examination of the most feasible plans for enlarging 
capacity, and all the necessary preparations for proceeding 
promptly when the proper time comes, are being made. 


' The report for the two years ended July 

Bullers, Ltd. 156, 1922, states that only provisional 

ешарен has been reached in the matter 

of excess profits duty. For 1921 extremely heavy depreciation 
on plant and buildings was written off, and a loss of £5,595 
resulted. The directcrs have acted on the most conservative 
principles throughout. The balance brought forward from the 
preceding year was £3,948, from which the preference dividend 
(£7,500) has to be deducted. The directors propose to transfer 
£45,000 from the general reserve, which after writing off the 
debenture issue expenses, £24,252, will leave £20,748. After 
transferring to sinking fund for redemption of debentures 
£4,650 and debiting the loss of £5,595, there remains to carry 
forward £11,951. After making provision for depreciation of 
stocks, debenture interest, directors’ fees and salaries, the ac- 
counts for the year ended July 3lst, 1922, show a profit of 
£8,471, plus £11,951 brought forward, making £20,422. After 
deducting the preference dividend and transferring £4,900 to 
sinking fund for redemption of debentures, £5,022 remains, 
and the directors propose to carry it forw ard. 


Ferranti, Ltd.—By an Order of the High Court, Chancery: 
Division, separate meetings of the preference, the ordinary, 
and the deferred shareholders will be held at Winchester 
House, Old Proad Street, E.C., on January 12th, for the pur- 
pose of considering and, if thought fit, approving the proposed 
scheme of arrangement sanctioned at the meeting held on 
DN 14: (ride ELECTRICAL Review, December 15th and 
22nd) | 


Agricultural and General Engineers, Ltd.—The directors 
have decided to defer the consideration of the payment of 
dividends on the first and second cumulative preference shares 
until the accounts for the financial vear ending March 315% 
next are completed and the result of the year's trading 18 
definitely ascertained. 


Victoria Falls and Transvaal Power Co.—According to 


the Financial Times the net earnings, including those of the 


Rand Mines Power Supply Co., for the quarter ended Sep- 
tember 30th, 1922, amounted to £ 239,082 before providing for 
British and South African taxation. 


STOCKS AND SHARES. 


Tcrspay EVENING. 


SETS of statistics must always be introduced, in the opinion 
of a Stock Exchange and a diflident writer, with apologetic 
references to the difficulty of making them interesting. Their 
Justification can be the more easily defended, perhaps, in 
suinming-up the net results of a year like that just wnded, 
because in the examples with which we deal, every сике but 
two shows a rise on the year. The pair of exceptions— 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commerciat side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL. REVIEW posted as to their 
movements. SR 


MR. REGINALD S. WILSON resigned his position as Director 
of Aircraft at the Air Ministry Supplies as froin December 
dist. He proposes to continue his practice as consulting 
engineer, but at new  offices—Centrai House, Kingsway, 
London, W.C. 

it is announced in a financial daily that Si& Vincent L. 
Raven, K.B.E., M.LC.E., M.E.M.E., late chief mechanical 
engineer of the North-Eastern Railway Co., has joined the 
board of Metropolitan-Vickers Electrical Co., Ltd. 

Mn. J. E. Stewart, M.Inst.C.E., M.L E.E., for the last eight 
years manager and engineer to the Llanelly and District Elec- 
tric Light and ‘Traction Co., has started business on his own 


account at Castle Buildings, Llanelly. He will also open an’ 


othce at Swansea shortly. | 

We have pleasure in congratulating MR. EDWARD MAN- 
VILLE, M.P., МІЕ.Е., first past-president of the Engineers’ 
Club and prominent in so many different capacities, upon tlie 
honour of Knighthood that has been conterred upon him. 
His name appeared in the New Year Honours list on Monday, 
his services rendered to the Board of ‘Trade being specially 
mentioned. 

Stepney Borough Council Electricity Committee has 
appointed COUNCILLOR ROSENTHAL chairman. and COUNCILLOR 
HASTED vice-chairman for the ensuing year. 

Mn. Е. GeerE HowaRb informs us that he has resigned his 
directorship in. Messrs. P. Geere Howard, Ltd. 

Мк. NoRMAN Lanp, of the staff of the Leatherhead Elec- 
tricity Works, who 1s leaving for Australia, has been pre- 
sented with a silver cigarette case. 

After being for nearly 30 years engineer and manager of 
the electricty undertaking ım Preston (formerly for the 
National Electric Supply Co., Ltd., and latterly for the Preston 
Corporation), Mr. J. H. Tonge is retiring and intends ito 
practise as a consulting electrical engineer in Preston, where 
he will shortly open an office. For the present he asks that 
letters should be addressed to * Ash Grove, Nooklands, Pres- 
ton.” | 

Obituary.—Sik Јонм Gavery.—It is with feelings cf very 
deep regret that we learn of the death, which occurred on 
Monday last, at "© The Croft," Hampton Wick, of Sir John 
Gavey, for five or six years (1902-7) a much-appre- 
ciated engineer-in-chief of the General Post ОЛЛсе and 
for the year 1905-0 a highly-esieemed president of the 
Institution of Electrical Engineers. On his election 
аё president we gave an illustrated account of his career 
(ELEc. Rev., November 3rd, 1905), and on his retirement 
irom the chief-stip at the G.P.O. we reported at length the 
speeches in which his sterling virtues and technical and 
administrative capabilities were reviewed (Brec. REv., April 
19th, 1907); but nothing that has come to pass in the fifteen 
intervening years has lessened—rather have events enhanced— 
the high qualities of character and the importance of his 
life work. like many another he was destined to spend his 
closing vears apart from the sterner activities, but those who 
knew him in the old days and those who remember him 
comparatively recently, too, will endorse the comment that 


we made when he took oftice at the I.E.E.:—"' His straight- . 


forwardness has gained for him the esteem апа affection 
of all who adinire a frank, fearless, and manly nature; and 
he is as modest as he is able." 

Sir John Gavey was born in 1349, and had therefore passed 
his eightieth year. After his education at Victoria College, 
Jersey, he, in 1800, Joined the Electric and International Tele- 
graph Co., and in 1570, when the service was transferred to 


the State, he was appointed superintendent of the South-. 


Eastern Division. Two years later he was transferred to the 
Great Western Division, with headquarters at Bristol under 
W. H. Preece. Between 1872 and 1592 he was engaged on 
heavy trunk telegraph line construction work, investigations 
of and improvements in high-speed’ Wheatstone working, 
wireless telegraphy by induction, and telephone line work. 
In 1892, on the death of Mr. E. Graves (engineer-in-chief), 
Sir John (then Mr.) Gavey was appointed. principal technical 
officer at headquarters, and in this position he carried out 
further important experiments in wireless telegraphy by 
Induction, but while his work included nuch telephone 
engineering work, practically his largest and his chief under- 
taking in connection with telephonic intercommunication was 
the installation of the immense network of underground wires 
in London. Sir John Gavey served as a juror to the electrical 
section of the Paris Exhibition of 1900, and in the same vear 
he was a delegate to the International Electrical Congress. 
He was the official delegate at the preliunmary International 
Congress on Wireless Telegraphy held in Berhn in 1903. He 
served on many committees connected with international 
exhibitions, engineering standards, &e., and, in addition to 
being the author of a number of papers on telegraph and 
telephone matters read at the I.E.E., he was numbered 
among those who contributed to the ErrcTRICAL. REVIEW in 
its very early days. When he retired from the position of 


Engineer-in-Chief he was appointed Consulting Engineer to 
the Post Office, and he held that othce from 1908-1913. The 
distinction of C.B. wae conferred upon him in 1913, and the 
honour of knighthood in 1907 on his retirement. Since 190; 
he had been a director of the United River .Plate Telephone 
Co., Ltd., and had visited South America in connection with 
the business of that company. The funeral service takes 
place to-day at St. John's Church, Hampton Wick, followed 
by the interment at Teddington Cemetery. 

Herr Cart MuLLER.—The death is announced from Ien- 
gerich, Westphalia, of Herr Carl Muller, who had been a 
director of the Westfalen Electricitatswerke Gesellschaft 
since 1907. - got | 

Mr. J. W. SaLnisBURY.—The death has taken place, at the 
age of 88 years, of Mr. James Wright Salisbury, of Limbrick 
Hall, Harpenden Common, Herts., who was chairman of the 
Basian Meter Co., Ltd. 


Will.—The late Str A. W. SHiPLEY, brewer, and chairman 
of the Windsor Electrical Installation Co. Ltd., left £79,624. 


NEW COMPANIES REGISTERED. 


Belling & Lee, Ltd. (186,538).—Private company. Regis- 
tered December 20th. Capital, £1,000 in £1 shares (10 founders’ and 9.0 
ordinary). To acquire and turn to account any patent or invention re- 
lating to wireless telegraphy or telephony, &c. The joint manaping directors 
are: C. R. Belling, 10, Glebe Avenue, Enfield, Middlesex, electrical engineer; 
P Lee, 27, Ridgeway, Enfield, Middlesex, radio engineer, Qualification : 


Electric Anto Supplies, Ltd. (146,683).—Private company. 
Repistered December 27th. Capital, £500 in #1 shares. ‘Vo carry on the 
business of manufacturers of and dealers in electric lamps of all kinds, &c. 
The subscribers (each with one share) are:—B. B. Fenn, 30, Langham 
Street, W.1, electrical engineer; Esther Gold, 30, Langham Street, W., 
bookkeeper. The first directors are: B. B. Fenn, Anne Tj Reitsma, and 
Willem Anne Van Heyningen. Secretary: Miss Esther Gold. Registered 
office; 30, Langham Street, Great Portland Street, МЛ. 


Savoy Electric Construction Co., Ltd. (186,650) .—Private 
company. Registered December 22nd. Capital, £2,000 in 21,300 10 per cent. 
preference shares of £1 each and 14,000 ordinary shares of ls. each. To adopt 
an agreement with C. A. Crosbie and to carry on the business of electrical, 
mechanical, constructional, and general engineers, &с. The subscribers (each 
with one ordinary share) are:—E. J. Y. Crosbie, 25, Abchurch Lane, E.C., 
bank clerk; L. A. Frost, 110, Nimrod Road, Streatham, S.W.16, clerk. The 
directors are: C. W. Crosbie and Margaret Crosbie. Registered office : 
Doric House, 1, Museum Street, W.C. 


Insulating Materials, Ltd. (186,588).—Private company. 
Registered December 21st. Capital, £1,000 іп #1 shares. To carry on the 
business of manufacturers of all kinds of electrical and heat-insulating 
materials, electrical appliances, and apparatus, &c. The first directors are: 
F. J. Heijes (manager), 123, Davyhulme Road, Stretford, Manchester; F. J. 
Knight, '' Rosslyn,” Perry Street, Wendover, Bucks. Qualification: £25. 
Registered office: 14, Appleton Village, Widnes, 


Dorco Engineering Co., Ltd. (186,662).—Private com- 
pany. Registered December 23rd. Capital, £100 in £l shares. To carry on 
the business of electricians, manufacturers. of generators, accumulators, sup- 
pliers, and distributors of electricity and electrical energy. The subscribers 
(cach with one share) are: K. E. M. Kemp, 165, Pembroke Road, Seven 
Kings, Essex, solicitor’s clerk; W. Dawson, 50, St. George’s Road, Golders 
Green, electrical engineer, The subscribers are to appoint the first directors. 
Qualification: One share. Remuneration (except managing director or- 
manager), £25 each per annum. Registered office: 86. Granville Road, Child's 
liill, Cricklewood, N.W. 


Radio Gramophones, Ltd. (186,562).—Private company. 
Registered December 20th. Capital, £2,000 in #1 shares. To carry on 
business as indicated by the title and that of electrical engineers and con- 
tractors, suppliers of electricity, &c. The first directors are: J. S. Cotman, 
“The Old House.” o Surrey; N. Holbrook, * Stoke Lodge,” Hyde 
Park Gate, S.W.1; . P. Botterill, 1, Knaresborough Place, Kensington, 
S.W.; A. H. Philpot, '' Studley," Grosvenor Road, N.10; L. W. Millar, 
16, Edith Road, Selhurst, Croydon. Secretary: Н. С. Волк. Registered 
office: 10, Coleman Street, E.C. 


J. W. Barnard & Haynes, Ltd, (186,637).—Private com- 
pany.. Registered. December nd. Capital, £23,000 in £l shares. То take 
over the business of a mechanical and electrical engineer carried. оп by 
J. W. Barnard at 45, Great Ormond Street, 55, Ormond Yard, W.C., and 
4, Great Winchester Street, E.C. The first directors are: J. W. Barnard, 
s Glencoe,” Laleham Road, Shepperton-on-Thames (permanent chairman and 
managing director); Н. E. Haynes, 23, Musgrove Road. New Cross, S.E.; 
Е G. Tolley, 18, Jasmine Grove, Anerley, S.E.; C. H. Tolley, 107, Tierney 
Road, Streatham Hill, S.W.2. Remuneration as fixed by the company. 
Registered office: 4, Great Winchester Street, Е.С, 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIBS, 


K. H. E. Ignition Co., Ltd.—Particulars filed of £500 de- 
bentures authorised December 12th, 1992, charged on the company's under- 
taking and property, including uncalled capital, the amount of the present 
Issue being £250, 


Western Electric Distributing Corporation, Ltd. (79,057). 
—Return dated November Ist, 1922. Capital at date of return, £50,000 in 
17,000 cum. pref., 3.000 pref., and 30,000 ord. shares of £1 each (increased 
November 24th, 1922, to £100,000 in 50.000 cum. pref., 3,000 pref., and 
47,000 ord. shares of £1 each). 14,245 pref., 2,875 pref. ord., and 29,778 ord. 
СВ и up. £46,423 paid, leaving £475 in arrears. Mortgages and 
charges : nii. ' 


_ Tramway Supplies, Ltd. (93,698).—Return dated October 
25th, 1922, Capital, £19,000 in £1 shares. 5,397 shares taken up. 42,307 
paid. £3,000 considered as paid. Mortgages and charges, £5,589 7s. 6d. 


Walsall Electrical Co., Ltd. (37,696).—Return dated 
November 16th, 1922. Capital; £20,620 in £l shares. 12,000 shares taken 
up. £10,000 paid. £2,000 considered as paid. Mortgages and charges: nil, 
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W. H. Dorman & Co., Ltd.—Particulars filed of £150,000 
debentures authorised November 24th, 1922, charged on the company’s under- 
taking and property, present and future, including e OR capital, subject to 
prior charges, the amount of the present issue being £80,000. 


Telephos, Ltd.—Particulars filed of £3,000 debenture 
authorised March 30th, 1922, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital, the whole amount being 
now issued (filed December 14th). 


Electric House Cafes, Ltd.—Debenture dated December 
Tih, 1922, to secure £1,500, charged on the company’s undertaking and pro- 
periv, present and шиге, including uncalled capital. Holders: Branch 
Nominees, Lid., 15, Bishopsgate Street, E.C. 


| 


CITY NOTES. 


A report of the second annual meeting 
Durelco, of this company, appearing in the Financial 
Ltd. Times, states that ıt was held on December 
, 99th in London,.Mr. W. L. T. Arkwright 
presiding. He said that, in common with others, their busi- 
ness had suffered from the practically universal depression in 
industry. , The electric lamp trade was among the first to suffer 
from the slump, and the consumption of lamps in the United 
Kingdom during the past year was very considerably below 
the normal, owing very largely to the fact that so many fac- 
tories were either closed or working on short time, and to 
depressed trade generally. In addition to this, the company’s 
trade in tungsten wire suffered severely owing to the fluctuat- 
ing rates of exchange abroad, some 8U per cent. of their trade 
In tungsten wire being in foreign markets. During the last few 
months, however, their businesses had shown a marked im- 
provement, and as considerable econoinies in the cost of manu- 
tacture and general administration had been effected, there was 
every reason to believe that the present year would show con- 
siderably better results. This company did not itself trade, ite 
business being to finance and control certain businesses con- 
nected with the electric lamp trade. For inany years past 
litigation had been proceeding between one of their companies 
(Duram, Ltd.) and the British Thomson-Houston Co., Ltd., 
which, besides being a drain on the resources of the 
company, to some extent restricted the company’s normal 
expansion by limiting their markets to firms outside the Asso- 
clation. As the result of protracted negotiations by the board in 
Noveinber last, the litigation in question was settled between 
the parties by their two subsidiary companies, Cryselco, Litd., 
and Duram, Ltd., taking licences from the British Thomson- 
Houston Co., Ltd., and associated companies on mutually satis- 
factory terms, and the directors now looked forward to a. new 
era of prosperity unfettered bv expensive and vexatious liti- 
gation. The settlement of the dispute also had a tlire-t 
influence upon their lamp business, which was now able to 
operate under the patents which controlled the industry, and 
they confidently believed that they would shortly place on the 
market a thoroughly satisfactory half-watt lamp. On this 
class of lamp there was a distinctly larger margin of profit 
than on the vacuum lamps which they had hitherto alone 
been making. 


The Bergmann Electricity Undertakings 
Co., of Berlin, reports net profits of 
200.000 marks for 1921-22, or the same 
amount as in the preceding year. No divi- 
dend is proposed, as was also the case for 1920-21. 

The Rhenish Electricity Co., of Mannheim, which is both a 
contracting. and investment concern, records net profits of 
11.370.000 marks for 1921-22, as compared with 4,313,000 marks 
in the previous year. The rate of distribution is increased 
from 15 per cent. in 1920-21 to 95 per cent. last year. 

The Electric Light & Power Investments Co., of Berlin, 
reports that all the undertakings are in course of promising 
development, although the supply works suffer from the 
scarcity of coal and the tramways from the high fares. The 
net profits in 1921-22 are reported at 20,900,000 marks, as com- 
pared with 3,600,000 marks in the previous усаг, and the divi- 
dend rises from 10 per cent. in 1920-21 to 25 per cent. last year. 


The report of the Compagnie Générale 


German | 
` Companies. 


French d'Electricité for 1921-22 states that the indi- 
Electrical cations of a resumption-of economic activity 
Company. were strengthened during the year. The 


resumption was manifested in the final 
months by a noteworthy increase in the orders and in the 
number of customers of electric supply companies. How- 
ever, the financial results for the year would have 
been mediocre if the directors had not drawn upon 
the exceptional profits derived from the transfer of 
the incandescent lamp department. — After mentioning 
the absorption of the Tudor Accumulator Co., the report 
passes in review the situation of the various under takings in 
which the company is interested. Including the balance 
brought forward, the accounts show net profits of 10,240,000 fr., 
permitting of the payment of a dividend at the rate of 60 fr. 
per share, less tax. It was mentioned at the recent annual 
Ineeting that the inflow of orders at present holds out the 
eee of the new financial year being as favourable as 


At the annual meeting in Glasgow, on 
December 27th, Mr. Alex. J. Fergusson, 
chairman, stated that in common with the 
experience of other similar companies, the 
depression in trade and the fall in prices had adversely 
affected the profits for the year. The company had been ex- 
pending considerable sums on capital account jn connection 
with its branches, which had to be provided partly out of 
profits. Under these circumstances the directora considered 
It necessary to conserve the resources of the company, and 
although е. amount at the credit of profit and loss was 
£19,524, they only recommended the payment of a dividend 
of 5 per cent., less tax, on the ordinary shares, carrying for- 
ward the balance, subjecf to excess profits duty and corpora- 

tion tax. 
bond- 


| Claud 
‚ Hamilton, Ltd. 


The Financier states that the 


Mexican holders of the Guanajuato Power and Elec- 
Electric Power tric Co., the Michoacan Power Co., and 
Companies. Central Mexico Light and Power Co: 


have been advised that fortunately, with 
increased business and postponement of constructional work, 
the cash resources of the companies have accumulated to such 
an amount as to justify the payment, on January Ist, 1923, 
of all interest accruing up to and including that date on their 
bonded indebtedness, and still leave a balance sufficient to 
meet all emergencies likely to cccur. The bondholders are 
also advised that there has been no marked change in general 
political and business conditions in Mexico since the date of the 
last report. The business of the companies has continued to 
increase to such an extent that it will probably be necessary 
to increase the generating capacity in the near future, or 
increase the supply of power otherwise, in order to avoid being 
obliged to refuse desirable new business that will be offered. 
This, however, would involve a large expenditure for construc- 
tion work, and it is not thought wise to make this expendi- 
ture until political and labour conditions are more stable than 
at present, but the companies’ engineers are making a tho- 
rough examination of the most feasible plans for enlarging 
capacity, and all the necessary preparations for proceeding 
promptly when the proper time comes, are being made. 


; | The report for the two years ended July 
Bullers, Ltd. А156, 1922, states that only provisional 
settlement has been reached in the matter 
of excess profits duty. For 1921 extremely heavy depreciation 
on plant and buildings was written off, and a loss of £5,595 
resulted. The directcrs have acted on the most conservative 
principles throughout. The balance brought forward from the 
preceding year was £8,948, from which the preference dividend 
(£7,500) has to be deducted. The directors propose to transfer 
£45,000 from the general reserve, which after writing off the 
debenture issue expenses, £24,252, will leave £90,748. After 
transferring to sinking fund for re demption of debentures 
£4,650 and debiting the loss of £5,595, there remains to carry 
forward £11,951. After making provision for depreciation of 
stocks, debenture interest, directors’ fees and salaries, the ac- 
counts for the year ended July 3lst, 1922, show a profit of 
£8,471, plus £11,951 brought forward, making £20,422. After 
deducting the preference dividend and oid £4,900 to 
sinking fund for redemption of debentures, £8,022 remains, 
and the directors propose to carry it forw ard. 


Ferranti, Ltd.—By an Order of the High Court, Chancery. 
Division, separate meetings of the preference, the ordinary, 
and the deferred shareholders will be held at Winchester 
House, Old Eroad Street, E.C., on January 12th, for the pur- 
pose of considering and, if thought fit, approving the proposed 
scheme of arrangement sanctioned at the meeting held on 
Ы 14: (ride ErgcrRICAL Review, December 15th and 
[1 

) 


Agricultural and General E СЕГЕ; Ltd.—The directors 
have decided to defer the consideration of the payment of 
dividends on the first and second cumulative preference shares 
until the accounts for the financial year ending March 3156 
next are completed and the result of the year's trading 1s 
definitely ascertained. 


Victoria Falls and Transvaal Power Co.—According to. 
the Financial Times the net earnings, including those of the 
Rand Mines Power Supply Co., for the quarter ended Sep- 
tember 30th, 1922, amounted to £ 239,082 before providing for 
British and South African taxation. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Sets of statistics must always be introduced, in the opinion 
of a Stock Exchange and a diftident writer, with apologetic 
references to the dithculty of making them interesting. Their 
justification can be the more easily defended, perhaps, in 
summing-up the net results of a year hke that just vnded, 
because in the exainples with which we deal, every саке but 
two shows a rise on the year. The pair of exceptions— 


- o o. o 
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General Electrics and India Rubbers— wound up 1922 at the 
same prices as those which ruled twelve months earlier. 
The gains in the Electricity Supply market are rather 
astonishing. Relatively, the proportions are little short of 
remarkable. What makes them still more noteworthy is the 
fact, demonstrated by the following table, that every price at 
the end of 1921 stood higher than that of December, 1920. 
Five years’ comparison 18 set out in these tables. The final 
coluinn shows the improvement which occurred during 1922 
As mentioned here on several previous occasions, the reason 
for the rises is that the supply companies are expected to pre- 
sent exceedingly good reports, with increased dividends 
without exception, so far as the London undertakings are 
concerned. 1% deserves to be recalled: that the County of 


London Co. made a new issue of ordinary and 6 per cent. 


preference shares last May, at 29s. 6d. and 90s. respectively, 
the present prices of the shares being 7s. 3d. and ls. 104d. 
premium. Here is the first set of tables:— | 


ELECTRICITY SUPPLY SHARES. 


Ordinary. 1918. 1919. 1920. 1921. 1922. Rise. 1922. 
Brompton ee ue X К 54 6 6 ES п 
Charing Cross .. ш. e B 24 35 4 7; 8 
Chelsea  ... КЕР m 4 3 SA 33 63 33 
City of London .. acs sw. 13 12 1 1% gie a 
County... .. .. 11ф у 1 BA liv ој 
Kensington e is ^ 5h di ЗА 58 8 . 2 
London .. i s 5 18 13 i 1 gu 1'? 
Metropolitan  ... aD n З 3 2 33 64 93 
St. James’ ө eee see 7b 6 63 63 94 ; 31 
South London ... е ss 3 214 24 24 4$ . lí 
Westminster... id 5i 4i 54 Tå 2 


Amongst the doks iid shares of the cable companies the 
gains are substantial ; even West India and Panama ordinary 
shares have doubled in price. The progress made in wireless. 
and broadcasting developments has had no effect in checking 
the support accorded by investors to the older cable descrip- 
tions. Eastern Ordinary is 30 points to the good, the rises ш 
astern Extension, Globe and Western shares being almost as 
great. Marconi's have put on lls. 3d., and the company has 
successfully floated a debenture issue, the price being now 34 
premium.  Anglo-Americans have also improved, and the 
telephone shares have gone ahead with the rest. We give 
the five years’ comparison in all our tables :— 


TELEGRAPHS, &С. 


Stock or share. 1918. 1919. 1920. 1921. 1922. Rise. 1922. 
'Anglo-American Pref. .. 99 904 D 844 103 18 
Eastern Extension — ... .. 154 16i 14 164 191 2i 
Eastern Telegraph — ... — .. E 169) 1525 1664 190 30 
Globe Ота. S Е „и 16 14 165 1$ 2 
Great Northern... кыз "TEN... 23) 2 д6 29 21 
Indo- European... es. B8) 484 30 27h 354 8 
Marconi ... "MX 4 2's 14 2 үс 
United River Plate  .. 2а 7 7 5A 1 1 
West India and Panama  ... 1t4 1 1 
Western Telegraph...  ... 164 174 149 164 19 2 


The year in which the grouping arrangements came into 
force in the Home Railway world resulted in big rises amongst 
the stocks, in which rises the Undergrounds participated, 
Owing in some measure to the pressure of the unemployment 
problem, extensive new electrification prograinmes have been 
taken in hand. With a Government guarantee three of the 
Tube Railways were able to raise money on easy terms. 
Early new issues this year will include invitations to 
subscribe capital for similar purposes by other railway com- 
panies. Prices of Metropolitan and District ordinary stocks 
have more than doubled within the twelvemonth. The 
strength of Metropolitan is due in part to the renewed hope 
of the railway's being absorbed by the Great Western :— 


RAILWAY STOCKS AND SHARES. 


Stock or share. 1918. 1919. 1920. 1921. 1922. Rise, 1922. 
Central London Ord. ... .. 65: 584 49) 514 67 15 
Metropolitan  ... а .. 81А 954 20 zi 60 38 
Distriet ... he .. 26 21 à 21 47 25 
Underground Ord. ..  .. 88 23 1 2 

2 A 25 .. 8/9 6/6 5/- 6/. qi- 1/- 

s Inc.  .. 92} 81 608 754 875 12 


Manufacturing companies, shares make a somewhat mixed 
showing. The cable concerns have done very well. Some of 
the electrical manufacturers have had a poor time. In the 
engineering group Babcock & Wilcox have come up 
sharply :— 


MANUFACTURING. 

Share. 1918. 1919. 1920. 1921. 1922. Rise, 1922 
Babcock ... e 0. 3A Ba 2 28 84 13 
British Aluminium |... 112 nd 17/6 15.  10/. 1/- 
British W estinghouse Р Pref.. 2 914 1ó?? | 254 ТА 
Callender's і à PA Da 8} 11, 1 25 IE 
General Electric Буз de 17 2 19/6 188 18/3 — 
Henleys .. ш. ш... 2i 2 lA 20/6 46/9 17/8 
India Rubber ... "ED 18 43 e Ф = 
Telegraph Construction .. 48 26 208 214 253 4} 


Armaments have risen materially since a year ago. Foreign 
traction issues went up, In some cases, by leaps and bounds, 
British Columbia Electrics being especially favoured in this 
respect. 


The past year proved a good one for investors in practically 


everv market. The Stock Exchange has got back to pre-war 

conditions of business in the matter of fortnightly settlements, 

and all that these involve, and with the new year the ELECTRI- 

caL Review catalogue of prices is once more increased to a 

Jength more commensurate with the importance of the 

nd with which these columns make & modest attempt to 
eal. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HoME ELECTRICITY COMPANIES. 


Dividend. Price 
— ——— Jan. 2, Rise or Yield 


: 1920. 1931. — 1223. fall. p.o. 
Brompton Ordinary wi Aue; ~- 14 12 "üxd — £514 8 
Charing Cross Ordinary .. ... .. 8 9 72 - 516 2 
do. do. do. 44Pref.... ... 44 44 4h — 67 5 
Chelsea s ae s eae E 6 6 62 => 4 9 0 
City of London. e... 5. 14 M 390 — 6 710 
do. do. 6 per cent. Pref. ... 6 6 23/. — 54 4 
County of London ... Sian a ea 8 8 32/- +94. 5 0 0 
do. do.  6pergent.Pref. .. 6 6 14 — 5 44 
Edinundson's Ordinary ... ы; .. Nil Nil Me = Nil 
do 6 per cent. Pret. s. 0/. — 19/. 42 — 617 2 
Kensington Ordinary nie А <. "9 .10 8 — 6 5 0 
London Electric Sa Jatt, wee ae d В ood 400 
do. do. 6 рег cent. Pref. . 6 6 bà — .5 17 1 
Metropolitan... |...  ... .. .. 7 64 = 5 тв 
do, » 44 per cent. Pref. 44 44 4h -- 591 
Newcastle-on- Tyne Ordinary 8 Nil in +k Nil 
do 5 per cent. Pref. 5 5 14:0 == 618 0 
до ` ^ 7 per cent. Pref. = 1 23. т 678 
Notting Hill, 6 per cent. Pref. " 6 6 9 - 6 13 4 
North Met. Elec., 6 per cent. Pref. — ... 6 6 l'a = 513 0 
Urban Ordinary xi T bs СМИ Nil 14 -= Nil 
do : 5 per cent. Pret. M 23 ak 31 — 613 4 
St. James’ and Pall Mall ... .. .. 12 12 9} —: 66 4 
South London ` .. Lux Ула ee, “Т 11 | — | 6518 0 
South Metropolitan Pref. ..  ... 7 7 io 518 0 
Westminster Ordinary  ... . 10 10 | "i — 670 
— 811 6 


Whitehall Elec. Inst., 7À per m Pf. — 74 1756 


TELEGRAPHS AND TELEPUONER. 


Бонооо о Ф 


Anglo-Am. Tel. Pref. е . 6 6 168 +4 616 6 

| do. Def. "P .. Ib 84/6 о +3 G44 

Chile Telephone  ... ys д: . 6 4 ni = 416 0 

Cuba Sub. Ord. 5% sis eat is 1 1 7i m 908 

Eastern Extension ... ate s .. 10 10 194 — 5 4 0 

Eastern Tel. Ord. ... Я aes .. 10 10 1905 — 6 5 0 

Globe Tel. and T. Ord. ... bis .. 410 10 194 = 6 Б 0 

do. do. Pref. .. . ... gee 6 6 113 t à b 6 8 

Great Northern Tel. m ies .. U NR 29xd +4 711 8 

Indo-European Zea ssi РИЯ - 10 10 854 — 710 

Marconi... ose eee oe .. 2 15 дуз +% 6 910 

Oriental Telephone Ord. saa $us .. 12 12 27a — *5 40 

United R. Plate Tel. js caus "une В UB 74 та *6 6 8 

West India and Panama .. ... .. Nil Nil 10/- — Nil 

Western Telegraph... .. .. .. 10 10 184 —à % 6 8 

НОМЕ RAILS 
Central London Ord. Assented ... о 64 6 67 619 5 
Metropolitan... .. se .. > l @ 61 1 818 8 
do. District See -— "ED Nil 1 41 %ї 2 6 
Underground Electrio Ordinary... ~. Nil Nil 2% — Nil 
do. do, "A" cts .. Nil Nil q/- == Nil 
do. do. Income .. .. 2 4 874 — 411 6 
HOME AND FORFIGN TRAMS, ФС. 

Anglo-Arg. Trams. First Pref. ... .. бй 12 hr —h 719 
do. do. 2nd Pref. ... .. Nil 64 4 —% 62 38 
do. do. bpercent.Deb. .. 6 5 804 — 62 8 

British Electric Traction Ordinary А 44 — 64 — 708 

do 6 per cent. Pref. eed 6 6 H- +1 6 7 8 
Brazil Tractions  ... .. Nil Nil 47h —*% 8 8 6 
British Columbia Elec. Rly. Poe. . 6 6 7184 — 67 5 

do. do. Preferred Zai Б 93/- 763 — * 8 6 
do. do. Deferred .. 8 194/- 874 — 7 0 6 
do. do. Deb .. .. 4% 43 784 d 588 

Lond. and Sub. Trac., 5 per cent. Pf..... 9b 34 10. = 700 

London United Tram deb. ss а 4 4 64 — . 6 65 0 

Mexico Tram. 5 per cent. Bonds .. Nil Nil 814 = 6 2 8 

do. 6 per cent. Bonds .. Nil Nil 59} +1 Nil 

Mexican Light Common... ses .. Nil Nil 914 — Nü 

do, Pret. is si .. Nil Nil 614 — ` Nil 
do. lat Bonds. x .. Nil 5 67 = 78 2 
MANUFACTURING COMPANIES. 

Babcock & Wilcox ... vk si .. 16 16 ` 3А + 41 6 

British Aluminium Ord. ... .. « 10 б 16/- = 6 8 6 

British Insulated Ord.  ... sis .. 16 16 23 — ' 613 4 

Callenders .. .. .. eee .. 15 16 44 — 617 0 
do. 6 Pref... .. .. .. 64 68 là — 515 7 

Crompton Ord. 5% - in .. 10 5 15/. = 618 4 

Edison-Swan ... 2s E .. 10 Nil 2/6 = Nil. 

do. до. брег pent: Deb. van dus b 5 63 —1 7 18 
Electric Construction = ne .. 10 10 18 — 17 5 
English Electric  ... M no s 8 b 159 | — 6 7 

do. do. Pref. 2 uu 6 6 18/3 — 6 10 

Gen. Elec. Pref... .. .. .. 606 6 219 — b 19 
do. Ord. TA Ss isi .. 10 5 18/6 +6d. 5 8 

Henley . TEC sss АЕ . 16 15 295 = 6 11 

do. " Pret. e. o5. o. а | | 4i — 53 

India-Rubber .. T Be - .. 10 = 11/3 — — 

Met.-Vickers Pret. m 225 ЯЖ . 8 8 а — 611 2 

Slemens Ord. ... .. sss s о 10 10 lit  — — 

Telegraph Con. se 09 2 o 20 D 251 — *4.11 6 


* Dividends paid free of Income Tax. 
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ESTIMATING OFFICE ORGANISATION.—V. 


By MAJOR J. C. CONNAN, B.Sc, A.M.LE.E. 


Data SHEETS. 


THE | data sheet below is designed for an electric lighting 
installation, and consists of a single foolscap sheet, the 
frout page of which is provided for supplying general 
information, and the back page for technical data. The 
rotes are intended to amplify the questions, and indicate 


what type of information is necessary. To save space 
and time, the suggested abbreviations may be used. The 
data sheet represents the minimum information neces- 


sary to make a satisfactory estimate, and more informa- 
tion, given in the ‘‘remarks’’ paragraph or in а 
separate letter, will always increase its value. 

When the estimate is completed, the data sheet should 
have the estimate number added in the space provided, 
and should be filed away with the draft estimate. It 
provides full information, ready to hand, of the basis 
on which the estimate was calculated, and greatly 
facilitates getting out alternative offers when these are 
called for. 


LIGHTING INSTALLATION. 


ma — MÀ — —— — M ——— 


ESTIMATE 
TECHNICAL DATA. No. 


. No. of Floor e " cus 


. Dimensions of Area to be | 
Lizhted :—- 


Area, sq. ft. T T | i 
Length, ft. эз Аа 
Breadth, ft. ds m 
Ceiling height, ft. -— 


Particulars of Bays in Area :—- 
Length, ft. es 


Breadth, ft. ... sis | 

| Girder depth, ft. vis | 

4. Ceiling Design se ... s. | 
. Colouror % Reflecting Power of | | 
i 

| 

| 


= 


I% 


= 


vI 


Ceiling ... 2 
Walls  ... 7 
Floor ds 
Fittings ... "T 
6. Work carried on in the Area ... 
7. Surroundings of Area dv». us 
8. System of Illumination desired.. 
ө. Type of Illuminant desired ... 
10. Type of Fitting desired з 
System of Wiring desired РР 


| 
12. Arrangement of Switching 
desired ses ase een 


13. Is шк Lighting neces- 
sary ? ; ; 

14. iten of г Illumination chosen 
15. Utilisation Efficiency chosen ... 
16. Mounting Height chosen in ft.... 
17. Size of Lamp chosen 
IX, Class of Building. Туре....................... 
Condition ......................... 

19. Electricity Supply :—(a) Private or Public....... 
(b) System ............. TUNE 

(е) Voltage ...... Pound TENES Тек 

(4) Are there any Special Regulations ?... 

20. Normal Working Hours. From..................To............ eee 
21. The Installation will be Insured with.................. eere 


22. Remarks :— 


+00 eee 
eeeeeoeresageesseseenseosseseos 


eeoseoscepseesene о ooo 


A Thief Shocker.—In the Commercial Motor, * С. М.” 
describes a means which he hes adopted of foiling the car 
thief and at the same time administering a slight correction. 
A length of insulated wire is connected to a distributor ter- 
minal and carried through a switch to the lowest point of the 
chassis and a brass chain is attuched to the end, making an 
earth connection. This charges the surrounding ground at a 
high potential, which is prevented from sending a current to 
the chassis by the insulation afforded by the tires. So soon, 
however, as anyone touches any part in metallic contact with 
the chassis he completes the circuit, receiving an appreciable 
shock. It is suid that the device does not affect the ignition, 
but it wight affect a thoughtless owner! 


Бр 2 


— — m e 2. 2. а. — -— 


GENERAL DATA AND NOTES. 


Date 
].—Name of firm .............. eee RTI PESE MM 
Аарона ies ал fe push recu eh ra оаа 
3.—Address of factory......................... mE EET 
4.— Name of consulting enygineer........... eese 
5.—Address of consulting engineer .................. eene 
6.—To whom has the quotation to be sent?........................ 
7.—By what date? .................... —!————————— T O 
8.—Is there any penalty attached to the contract?............... 
9.—Particulars of any plans enclosed ......................... е" 


NOTES.—GENERAL. 


3.—To be given when the installation is not at the address given under 2. 


4.—Or architect as case may be 
6.—Enjinecr, architect, or to firm direct. 

8.—H any, give particulars. 

9.— Plan and elevation. showing roof section. should be sent. Min. scale 
1:100. Drawing Nos. should be given. On plan should be indicated point of 
supply, point of earth, particulars of existing lights, &c. 


TECHNICAL Dara. 
4.—FVFlat (F), flat with projecting girders (6), arched (А), saw-toothed (z), 
trussed (v), rough (R), or smooth surface (s). 
lath 


size 


and plaster (0), tiles (т), 
of windows. 


Ferro-concrete (С), 
no. and 


Construction of ceiling : 
wooden (r), with windows (w), give 

5.—]t is preferable to state colour of walls, &e., and yeneral condition, be., 
clean (c) or dirty (D). The colour of the floor includes the colour of the carpet 
when used. Colour of fittings, covers, furniture in private houses, offices, &c., 
or material to be shown in shop windows, or machinery in shops. 

6.—Should be as detailed H the walls are to be well lit in the 
case of offices, libraries, &c., Amplify in remarks when necessary. 

7.—1{ there is smoke, dust, or steam in the shop, add (F), (0), (s), and in- 
dicate how much by adding much (м) or Dittle (L). Tf there is an overhead 
crane, add (0), overhead transmission (т). 

8.—Direct. (р), indirect (1), semi-direct (s 1). 

9.—G.«filled. (6). vacuum (v), Mercury vapour (М), quartz (o), neon (N), 
Moore tube (1), arc lamp flame open (F), ditto enclosed. (E). 

10.— Pendant (r). ceiling (c), bracket (в), cargo or protected. (к), sofitte (8), 
watertight (w), gastight (G) In the case of special fittings, give P.L. No. and 
moker. 

]1.—Conduit. lght gauge close joint (cj). ditto welded (c w), ditto brazed 
(c B), ditto solid drawn (c D); add (1) to the above if required heavy gauge, and 
(G) if galvanised, Casing and capping (cc), lead covered (Lc), cab tire (ст); 
in last two cases add (т) if no surface (о), below surface (0). 

12.—All switches on dis.-board (р) or at machines (M). State other require- 
ments in remarks. 

14-17.—U nless а technical expert is available to 
spaces should be left blank for estimator to fill in. 

17.—If there is an existing installation and limps are kept in stock, give 
sizes stocked. 

18.—Wooden, brick, ferro-concrete, stone, 
Old. new, or in process of construction. 


as possible, 


add (v). 


supply these data, the 


steel. framework and brick, Фс. 


Labour-saving Bungalows.—On December 23rd, the 
Daily Mail published the winning designs for labour-saving 
bungalows, which are the outcome of that journal's £500 com- 
petition for architects together with the report of the 
assessors (Mr. E. Guy Dawber and Prof. A. E. Richardson) 
who congratulate the competitors on the general high stand- 
ard of their work and their appreciation of the need for. the 
elimination. of unnecessary. labour in the home to attain 
which desirable end the aid of. electricity has naturally been 
invoked. The competition was organised in connection with 
the Daily Mail. Ideal Поле Exhibition in March, 1922, and 
the number of entrants (768) was more than double the pre- 


vious best. 
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NEW ZEALAND TRADE. 


(With Electrical Import Statistics.) 


In the report of H.M. Trade Commissioner in New Zealand 
(Mr. R. W. Dalton), which ‘has recently been issued by the 
Department of Overseas Trade, it is pointed out that the 
Dominion has been fortunate in escaping fairly lightly from 
the effects of the international depression which resulted from 
the war. Mr. Dalton says that almost before the depression 
hit the Dominion the prices of her produce began to rise, 
and they have shown a steady tendency to advance ever since. 
She drew great advantage from the circumstance that her 
wool losses were much more than counterbalanced by her 
increased output of dairy produce. 

The large stocks of imported goods have been very largely 
liquidated, with heavy losses, it is true, but without any 
important disaster, and reports from ail over the Domimon 
show that new buying has already reached quite important 
dimensions, and tends to increase. | 

In reviewing the trend of import trade the report differ- 
entiates between ''competitive" and ** non-competitive ” 
imports. All goods which are or could be manufactured in 
the United Kingdom have been included under the former 
heading, while those which, for natural reasons, the United 
Kingdom could not supply, are included under the latter. 

In view of the disturbance of British trade with New 
Zealand caused by the war and the increased trade secured 
in consequence by other supplving countries, the figures show- 
ing the percentage each country took of the competitive trade 
from 1914 onwards are of special interest :— 


Percentage of Competitive Trade. 


1914. | 1915. 


— ——— 


Country. 


- o — — — — —— а 


1916. | 1917. | 1918. | 1919. | 1920. | 1921. 


——— !——— a |-————=— a 


Per | Per | Per | Per | Per | Per | Per | Per 

cent. | cent. | cent. | cent. | cent. | cent. | cent. | oent. 
United Kingdom.. | 671 4 | §3°3 | 45'8| 450] 5661] 610 
Australia ..| £6] 63| 58) 90| 140, 105) 11'7| 9 
Canada ... ..| 26) 38| 36| 47| 501 64] 47| 4 
United States ... | 112| 132| 169| 21°3| 21:8| 272| 179| 16' 
Japan... is 1'0 : 2: 7| 40] 62) 50| 26 1 
Other countries... | 135| 86| 76| 77| 72| 59| TO] 7 


Total ve. [10070 10070 [10070 1000 |100 roo 10070 | 10070 


As the Trade Commissioner remarks, there сап be no doubt 
that this improvement in the United Kingdom's shure is, to 
some extent, due to the new tariff which came into force on 
November 4th, 1921. The full effect of the increased 
preferences given in that tariff will, however, be seen in the 
figures relating to succeeding years. 

With regard to the tariff treatment of electrical machinery 
and materials, а considerable alteration has been made. 
Electrical materials, with the exception of meters, lamps, and 
such articles as cooking and heating appliances, bells, &e., 
are now all to be included under one heading, and are all to be 
free under the British tariff, with a duty of 10 per cent. under 
the foreign tariff. The effect of this arrangement will be to 
remove the duty formerly charged on British goods of this 
class and to provide a preference which did not previously 
exist on insulated cable and wire, carbons, insulating material 
and insulating tape. Тһе preference on electric cooking and 
heating appliances and similar small goods has been increased. 
In the case of lamps the whole system of levying duty hes 
been changed, and the effect of the new arrangement will be 
to give British lamps a real preference; in the previous tariff 
an ad valorem preference was given, but owing to the lower 
price of foreign lamps Pritish lamps actually paid a higher 
dutv than their competitors; the duty is now levied according 
to the wattage of the lamps at so much per bulb. 

Rails and other material for railways continue to have a 
preference of 20) per cent. A new preference is given in the 
case of copper and other metals in bars, plates, and sheets, 
and in brass or metal tubing in the rough; the preference on 
other brass and copper tubing has been increased. On iron and 
steel pipes and tubes the duties remain much as they were 
except that the preference in cast-iron pipes over 9 in. in 
diameter and wrought-iron pipes over 6 in. in diameter has 
been increased and a new heading has been inserted to make 
cast-iron pipe. having a thickness of metal not exceeding 
5/l6ths of an inch, dutiable at the rate of 20 per cent. under 
the British tariff and 35 per cent. under the foreign. tarif 
whatever the diameter of the pipe. Otherwise cast-iron pipes 
and wrought-iron pipes under the respective diameters men- 
tioned above remain free of dutv under the British tariff, and 
dutiable at the rate of 90 per cent. under the foreign tariff, 
An nnportant alteration has also been made in the duties on 
gas and oll engines; these engines which formerly paid 10 per 
cent. from all sources are now to. be dutiable under the 
British tariff at the rate of 15 per cent. if they do not exceed 


100 b.h.p., and under the foreign tariff at the rate of 25 per 
cent.; if they do not exceed 100 b.h.p. they will be free under 
the British tariff and dutiable at the rate of 10 per cent. 
under the foreign tariff; a further qualification, however, pro- 
vides that such engines declared for use on motor vehicles, 
tractors and traction engines will continue to pay 10 per cent. 
under the British tariff, the new duty under the foreign 
tariff being 25 per cent. The object of this somewhat involved 
treatment of these enyines is to protect the local industry for 
low-powered oil engines, while sunplifving the working of the 
tariff with regard to motor vehicles by making motor engines 
dutiable at the same rate as the vehicles themselves. The 
duty on steam engines has also been altered to permit the 
free entry under the British tariff of stationary engines over 
200 b.h.p. and to reduce the duty on other types. 

Mr. Dalton does not disguise his wish to impress on British 
firms the fact that, as a whole, the tariff is a practical expres- 
sion of the desire of the Government of New Zealand to 
assist British trade with this Dominion to the fullest extent 
possible. The Government bas gone to very great lengths in 
this direction, and in doing so it has had 1n a truly extraordin- 
ary degree the approval, not only of the House of Parliament 
as a whole, but of the Press and the general public. The 
facilities which were given to His Majesty's Trade Commis- 
sioner's office to express views on the subject of the effect of 
the tariff on British trade, not to mention the sympathetic 
consideration. which was given to those views, both bv the 
permanent head of the department and by the responsible 
Minister, indicate clearly the desire of all concerned to pro- 
mote the principle of the development of inter-Imperial trade. 

By the courtesy of the New Zealand Government, His 
Majestv's Trade Commissioner was permitted to be present at 
the meetings of the Commission and to bring to the notice 
of the Commission such views regarding British trade in the 
various-classes of goods covered bv tariff items as it might he 
desirable to express in. British interests. It is impossible to 
exaggerate the value of the opportunity so given, or to appre- 
ciate too highlv the courtesy of the Government of New 
Zealand in giving it. 

Thus the new tariff is by no means a fortuitous arrange- 
ment of duties. The principle underlying the revision has 
been to secure revenue, to protect New Zealand industries 
where such protection seemed justified, and bevond that, 
deliberately and after careful inquiry to devise means for 
safeguarding British trading interests with New Zealand bv 
increasing preferences where such increases were most needed 
and were most likely to assist the purpose for which they 
were designed without nenalising New Zealand interests. 
The fact that over 85 per cent. of the competitive trade of 
New Zealand is now covered by preferences and that increases 
of preference have been been provided in respect of 75 per 
cent. of the total competitive trade, is sufficient evidence tha* 
the Government's intentions have been admirably carried 
out. Further, by amending the legislation. additional oppor- 
tunity has been acquired for protecting British interests from 
dumping and other detrimental measures which, in the past, 
have frequently proved serious obstacles to British trade. 

Tt will be universally agreed that it should now be the aim 
of British manufacturers to take advantage of the oppor- 
tunities offered by these preferences by instituting more 
active trading campaigns in New Zealand than they have 
ever started before. Not onlv, savs Mr. Dalton. will such a 
course improve their own position in the Dominion, but it 
will serve to impress the New Zealand Government and the 
people generally that the confidence in British trading ability 
Which has resulted in these increased preferences has not 
been misnlaced. 

The report contains a section describing the Government's 
hvdro-eleetrie programme. Later details of the various 
schemes were, however, given in a statement by Mr. Dalton 
which was published in our issue of November 29th. 


THE ELECTRICAL IMPORTS OF NEW ZEALAND. 


THE following table shows the values, and in certain 
instances the quantities, of electrical and allied goods imported 
into New Zealand in 1921, according to the recently-issued 
official trade returns. The figures for 1920 have been given 
for purposes of comparison, and notes of increases or decreases 
added :— 

Inc. 


1930. 1921. or dec. 


Electric batteries and cells.— 


Total £ 44.000 61,000 + 17,000 
From United. Kingdom 15.000 31.000 + 16,000 
„» United States 29,000 98,000 — 1,000 
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1920. 1921. or dec. 


Generators, motors and transformers.— 


Total M .. £241,000 401,000 +160,000 
From United Kingdom x 103,000 204,000 +101,000 
» United States... Be 134,000 188,000 + 54,000 
» Sweden os Е vd — 4,000 + 4,000 
Insulated cable and wirc.— a 
Total ы £289,000 460,000 +171,000 
From United Kingdom 237,000 304,000 + 67,000 
» United States 93,000 29,000 + 6,000 
» Japan 6,000 1,000 — 5,000 
» Australia — 21,000 + 21,000 
Electric lamps.— | 
Total £ 97,000 100,000 + 3,000 
From United Kingdon 34,000 37,000 + 3,000 
» Netherlands 24,000 22,000 + 2,000 
» Japan 1,000 1,000 |. — 
» United States 37,000 36,000 — 1,000 
Carbons in blocks.— 
Total m £ 13,000 36,000 + 23,000 
From United Kingdom 6,000 21,000 + 15,000 
„ United States 6,000 8,000 + 2,000 
Other electrical material.— 
Total a .. £250,000 413,000 +163,000 
From United Kingdom a 119,000 169,000 + 57,000 
» United States... m 114,000 175,000 + 61,000 
„ Japan tad ип i 11,000 - 17,000 + 6,000 
„ Australia  .. = КА — 10,000 + 10,000 
Llectricity meters.— ' 
Total v .. No. 10,500 22,000 + 11,500 
£ 39,000 59,000 + 27.000 
From United Kingdom .. No. 5,980 11,000 + 5,720 
£ 2,000 36,000 + 16,000 
» Switzerland ... ..No. 940 700 — 240 
| £ 2,400 2,000 - 400 
„ United States МИ .. No. 5,000 10,000 — 6,000 
£ 9400 20,000 + 10,600 


1990. 1921. ог дес. 


Recording and testing diatnimenis and meters.— 


Total ux .. £12,000 16,000 + 4,000 
From United Kingdom a 9.000 9,000 = 
» United States € TM 2,000 6,000 + 4,000 
Telephones and accessories.— 
Total ar .. £ 39,000 116,000 + 77,000 
From United Kingdoin. 28,000 33,000 + 5,000 
» United States um im 8,000 55,000 + 47,000 
» Sweden em MT © 3, 7,000 + 4,000 
» Belgium - a oe — 27,000 + 27,000 
Iron telegraph and telephone wire.— 
Total ЕЕ ...tons 24 400 + 376 
£ 646 27,000 + 26,354 
» United States m ...tons 24 190 + 166 
£ 646 37,000 + 6,354 
», United Kingdom ..lons — 200 + 20 
£ — 20,000 + 20,000 
Gas, vil, and hot-air engines, other than for traction.— 
Total Me к 118,000 141,000 + 93,000 
From United Kingdom е7 62,000 87,000 + 25,000 
» United States JP a 50,000 49,000 — 1,000 
Steam engines over 1,000 t.h.p— - 
Total “at di 6.000 2,000 — 4,000 
From United States ... .. c0 6,000 2,000 — 4,004 
Steam engines, 1,000 t.h.p. and under.— 
| Total is - 13,000 22,000 + 9,000 
From United Kingdom " 9.000 19,000 + 10,000 
», United States те Ре 4,000 1,000 — 8,000 
Steam boilers, over 500 i.h.p.— 
Total uz it 2,000 16,000 + 14,000 
"^ From United Kingdom а 2,000 16,000 + 14,000 
Steam boilers, 500 i.h.p. and under, feed-water heaters, ёс. 
Total a NIE 28,000 27,000 — 1,000 
From United Kingdom " 98,000 25,000 — 3,000 


THE ELECTRIC 


AT a meeling of the Southern Association of Gas Engineers 
and Managers, on November 23rd, Mr. John Terrace read a 
paper describing a meter for the measurement of the output 
of gasworks, in which electricity is the medium of registra- 
tion. Fig. 1 shows the principle of the meter diagrammati- 
cally. An orifice plate of Monel metal is inserted in the gas 
main and the pressure in the pipe on one side of the orifice 
plate is made to balance the pressure on the other side by 
raising the mercury in the container marked “У.” The mer- 
cury column forms part of an electric circuit which contains a 
fixed external resistance R' in series with a variable internal 
resistance R', a constant electro-motive force Е, an ammeter 
A, and a watt-hour meter w. In the contact chamber с, 
which forms the low-pressure side of the u tube, there are a 
number of conductors of varying lengths placed above tha 
mercury column, and as the mercury rises it makes contact 
with one conductor after another. The variable resistance 
R' is subdivided by these conductors into resistance steps, 
so that the rise and fall of the mercury column varies the 
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Fic. 1 THE PRAG OF THE ELecTRIC FLow METER. 


amount of resistance, and therefore regulates the amount 
ef current passing ` through the circuit. Moreover, 
the resistances are so divided that the flow of the current in 
tbe circuit is directly proportional to the flow of gas in the 
pipe, so that the electrical instruments, while measuring the 


FLOW METER. 


current regulated by the flow, actually register the amount of 
gas passing through the pipe. The total amount of electrical 
energy measured by the watt-hour meter is the equivalent 
of the total amount of gas passing through the pipe. Great 


Low Pressure 


Terminal Posi 


E Contact Reds 


Contact Chamber Ё 


Джалсе 


Mercury 
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ey Pressure 


Central Chamber Ё 


Fic. 2.—SecTION OF ELECTRIC FLow METER. 


accuracy is ensured by using highly-sensitive electrical instru- 
ments, and by emploving electricity to transmit the action 
to the reading instruments, all uncertain mechanical appli- 


. ances, such as floats, cams, levers, gears, and stuffing boxes, 


are avoided. Fig. 2 shows а section of the ineter body, from 


84 THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,354, JANUARY 5, 1923. 


Which it will be seen how the higher gas pressure acting 
upon the underside of the floating bell is balanced against the 
lower pressure оп the top of the bell, and as the differential 
pressure increases and decreases, the bell rises or falls and 
varies the electrical resistance by the contact rods in the con- 
tact chamber. Alternating current at 40 V is used, and a 
voltage regulator is used to ensure a constant voltage, 
although in future meters this is likely to be dispensed with. 

Three instruments are used with the meter. One indicates 
the rate of flow and another records this continuously. The 
third instrument is an integrating watt-meter. These instru- 
ments do not indicate in cubic feet. If the quantity of gas 
passing could be kept within the range of the indicator, and 


the specifie gravity were constant, this could be arranged, but 
as the hourly quantity to be measured in winter so greatly 
exceeds the summer output, and as it is undesirable to alter 


-the size of the orifice plate, 16 is 1nore convenient to multiply 


the readings by a factor which is varied according to (a) the 
specific gravity (a very necessary operation. when varying 
quantities of water gas are being added to the coal gas, as a 
Variation from .450 to .550 in specific gravity would make a 
difference of approximately 9.5 per cent. in the meter reading); 
and (b) the weight being used on the bell and the temperature 
and barometric pressure. This is found to be quite simple in 
practice. We are indebted for the above notes and illustra- 
tions to our contemporary, The Gus World. 


ELECTRIC ARC WELDING. 


(.fbstructs of papers read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Apparatus and Equipment. | 
By J. CanpwrLL, M.I.E.E. 


ARC-WELDING practice is in advance of theory, and, as usually 
happens in an empirical art, there is considerable divergence 
of opinion on many points which can only be reconciled by 
the establishment of exact knowledge. A greater knowledge 
of the physical foundations of the process is desirable as a 
vuide for practical development, and as a basis for confidence. 

The total voltage-drop between the electrodes is the sum of 
three terins: two at the contact surfaces between the electrodes 
and the gaseous conductor, and опе in that conductor. The 
surface voltage-drops are fixed for any particular electrode 
material, while that of the gaseous conductor is proportional 
to its length. For variations in current, the electrode material 
and arc length being fixed, the contact-surface areas and the 
cross-section of the gaseous conductor automatically vary so 
as to keep the current density in each constant. ‘The resist- 
ance of the whole arc therefore varies Inversely with the cur- 
rent passing, and the are is unstable in itself. It has been 
generally assumed that a projection of metal takes place across 
an iron arc, from positive to negative, but this not in accord- 
ance With welding practice. The question whether the 
transferred metal travels in the state of vapour, a fine spray, 
or otherwise, has been much discussed, and there are various 
opinions. That there is a definite projection is certain, for in 
overhead and vertical welding the iron passes against gravity 
from the electrode to the work. 


It appears that there are two very definite openings for’ 


research on the welding are, viz. (1) In what state does the 
iron cross the arc, and what conditions determine its transit? 
and (2) What is the distribution of voltage-drop in the iron 
are? Another is: What are the quantitative relations of 
this transfer of metal to the electrical and other variables? 

A figure of 15 volts for minimum welding-are voltage-drop 
is derived from tests made with direct current, bare iron elec- 
trodes, and automatic feed of the electrode. With hand opera- 
tion the voltage is always higher, i.e., from 22 to 25 volts. 
Llux-covered. electrodes appear to permit of a somewhat 
greater working length and voltage, thus rendering the 
manipulation. easier. If the are is lengthened much beyond 
the figures given, good welding is impossible. The open- 
circuit voltage must be in considerable excess of the arc 
vottage to provide for the vcltage-drop in the steadving resit- 
ance or reactance required to make the circuit reasonably 
stable, and also to permit the arc to be struck readily. Facility 
of striking the are 15 an important element in the time and 
labour cost of are welding. 

Good welding can be done with both direct and alternating 
current. Flux-covered electrodes are essential for alternating 
current, apparently because the lagging effect of the flux and 
slag maintains the necessary temperature during the periodical 
current reversals. A higher open-circuit voltage is required 
with alternating current. With direct current an are can be 
maintained. with а minimun of 45 volts (open circuit), but 
60 volts is much easier to work with, and can be taken as 
the practical figure. With alternating current the open-circuit 
voltage should be from 75 to 90 volts. 
the are voltage and the open-circuit Voltage has, in the case of 
direct current, to be taken up in a steadving: resistance, while 
a reactance is used with alternating current. 

With bare electrodes there is oxidation of the electrode itself 
bevond the are, and of the weld metal and work whilst they 
are hot. A suitable flux covering protects the electrode be- 
vond the arc, forms a protective slag on the deposited metal 
and work, and reduces the access of air to the are itself. A 
Пах coating plays a very important part in welding high- 
carbon. steels and alloy steels and cast iron, where it is neces- 
кагу to obtain weld metal approxtmating: in composition and 
structure to those materials. The metallurgical and chemical 
actions of the coating and the flux formed by it have to be 
reconciled with other requirements, e.g., the coating must fuse 
at a shiihtly higher temperature than the metal, while the 
slag formed aust be very liquid and light so that it will 
rise to the surface before the metal solidifies and will spread 
over the hot weld and so protect it from the air. 


The difference between- 


The current required for welding depends mainly upon the 
thickness and mass of the parts to be joined. It may be said 
roughly that the dunensions of the work determine the cur- 
rent, and the current determines the size of the electrode. For 
coated electrodes the maximum currents range from 60 
amperes for No. 14 gauge to 200 amperes for No. 4 gauge. 
The current densities thus vary from about 12,000 amperes 
per sq. in. for the smaller, down to about 5,000 amperes per 
sq. in. for the larger. The American practice, which is chiefly 
with bare electrodes, is to use from 10,000 to 12,000 ainperes рег 
sq. in. An electrode is capable of welding properly with 
two-thirds or less of the maximum current. Whether auto- 
matic welding will pernut of larger values has not yet been 
determined. Automatic are welding is hardly beyond the 
experunental stage 1n commercial service. | 

It is the established practice to make the work positive and 
the electrode negative. With iron. electrodes the reason for 
making the work positive is that, as more heat is evolved 
at the positive electrode, the greater conductivity of the work 
is countered and the work surface raised to the fusing point 
with a smaller current than would otherwise be necessary. 

For general-purpose direct-current. smgle welders the maxi- 
inum loading is 200 amperes at 60 volts. This current is about 
as large as сап be managed in hand operation. Regulation is 
the special problem of the single-welder set. The requirements 
may be summarised as follows :—(1) A drooping characteristic 
for апу current bevond that fixed by adjustment; (2) a 
uniforin. voltage for currents up to the set or adjusted load, 
with little or no increase at no load; and (3) very rapid 
regulation to counter the effect of arc variations. The devices 
employed with more or less success to meet these requirements 
сап be roughly classified as follows:—(1) Excitation methods; 
(2) regulation of speed or torque of driving engine or motor; 
and (3) external regulators controlling resistances in the weld- 
ing circuit. In addition to these automatic regulations 1t is 
always necessary to provide an adjustable resistance to suit 
the current needed for the particular work in hand. The ideal 
set would require only this one adjustment, the automatic 
devices keeping the output at that level. 

The paper describes, with diagrams, several machines pro- 
posed to give characteristics meeting the requirements of arc 
welding by automatic variation of excitation.* These include 
the Kramer type adopted for the Premier set; the Macfarlane 
type, used in the A. W. P. set; the American Westinghouse 
and General Electrice types: and the Mawdsley machine. 
The only welding machine known to the author which regu- 
lates by drive is the Davies-Soames set, using a magnetic 
clutch. The Wilson. equipment used with welding circuits 
paralleled on опе generator has a carbon-pile resistance 
re;ulator controlled by a spring and solenoid in each welding 
circuit. 

There is a somewhat general opinion among welders that 
the stabilising resistances in direct-current welding are ini- 
proved by the addition of a certain proportion of reactance. 
It seems more logical to provide the reactance in the generator 
itself, particularly in the form of armature self-induction. 
Flux-covered electrcdes give smaller. fluctuations than bare 
electrodes and at least reduce the need for external reactance, 

It may be assumed that alternating current will always be 
taken from a publie or works general supply and transformed 
to the welding voltage. Welding is a single-phase load with 
a lagging power factor, and if the supply is three-phase the 
welding current disturbs the balance of the phases. This can 
be met to some extent where a number of welders are in 
use, by dividing them between the phases, or single-phase 
current can be taken from a three-phase transformer by the 
well-known method of connecting the secondaries in series 
with one winding reversed. Alternating-current welding re- 
quires 75 to 90 volts on open circuit. The. difference between 
this and the are voltage is taken up by means of a reactance 


* An exhaustive paper on " The Design of Constant-Current 
Generators for Are Welding," by Mr. K. L. Hansen, appeared 
in the Transactions of the American Institute of Electrical 
Engineers, 1920, Vol. 39, part 2, p. 1,527; 
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in the circuit. The capacity of single-welder sets for a full 
range of welding is 12 КУА. For inultiple-welder sets Ше 
transformer capacity may be less, say from 6 to 8. kVA per 
Welder served. The open-circuit voltage required. for a.c. 
welding may, in some working conditions, be dangerous. To 
prevent this danger, apparatus has been devised which reduces 
the open-circuit Voltage to 25 volts and also facilitates the 
striking the are. ‘The Holslag welding transformer (A.C. 
Cutting and Welding Co.) is a combined transformer and 
choke coil, with mutual inductance and a common leakage 
path between the two elements. The Davies-Soumes auto- 
matic regulator. (Daysohms, Ltd.) resembles a wound-rotor 
induction motor, and gives à very nearly constant current, 
with a sharp voltage drop if that current is exceeded. A 
safety device reducing the open-circuit voltage to 25 volts has 
been devised by Daysohims, Ltd. 

As the result of recent research work, four types of elec- 
trodes are now avullable for the purpose of welding and 
depositing non-ferrous metals. The metal core is of tinned 
copper, surrounded by a flux covering, which adheres firmly 
to the welding rod and does not break away when subjected to 
transport and workshop usage. This flux covering is of special 
Composition to suit the nature of the copper alloy to be welded, 
and produces a powerful reducing atmosphere around the 
work to ensure the deposition of gcod metal in the weld. 


AN INVESTIGATION OF THE [koN Акс, BY H. M. Sayers, 
M.I.E.E., AND F. M. Sayers. 

This forined an appendix to Мт. Caldwell's paper, and the 
apparatus used was re-erected at the Institution and demon- 
strated. ‘This consisted of a horizontal iron arc, fed by suit- 
able afrangements, throwing an nnage by means of a lens on 
to a screen. A shutter rotated by a synchronous motor was 
fixed between the arc and the Jens, and the stator of the 
motor Was rotatable about its own axis, so that the phase at 
which the аге was “imaged” could be varied. ln prior 
experiments arrangements for photographing the are were 
made. ‘Lhe frequency was 20 cycles, the open-circuit voltage 
of the transformer was about 68, the steady; ing nnpedance was 
partly a choking coil and partly % resistance, the electrodes 
were No. 14 S.W.G. , Closely wound with asbestos yarn couted 
with a flux compound, supplied by Alloy Welding Processes, 
Ltd., and the current was approximately 30 A. 

The following is a description of the phenomena observed. 

With the shutter stationary, one sees that the surface, cf 


the work is hollowed and rippled, the ripples being roughly ` 


concentrice and moving outwards towards the run of the 


crater. The crater surface appears to be of clean, molten 
metal. Surrounding it there is а red-hot гип of matter in 


ebullition, presumably molten slag. At the end of the elec- 
trode the covering melts with a steady rotation at the rate 
cf four or five revolutions per second. The molten covering 
forms drops at the lower edge of the electrode, parts of which 
Hv across to the work at frequent intervals. ‘Lhe path appears 
co be outside the vapour body. 

The arc or vapour mass is of no very definite or constant 
form, and rapidly changes shape. At the electrode end it 
appears to be of rather larger diameter than the electrode, 
and apparently an overlap ot it rotates and removes the cover- 
ing, as described above. It narrows at the work end and 
seems to terminate on a very bright part of the crater on 
the work. а patch smaller than the electrode diameter, and 
of irregular and changing shape. Between the two the are 


expands a good deal on the upper side, but not so much оп. 


the lower side. It gives the impression that, but for the effect 
ot gravity, it would take a spherical shape, but with a some- 
What large segment cut off by the electrode boundary. The 
colour of this arc is a blue violet, and there is no appearance 
ot any drops or particles traversing it. To the eve 1t 15 not 
brighter than the electrode and work surfaces, but the colour 
of the latter is bright red to orange, or nearly white, while 
that of the are is blue, as stated. Photographed without any 
colour screen, the are is far brighter than anything else except- 
ing the bright patch where 1t seems to terminate on the work 
crater. 

Photographed on a dropping plate (with the shutter open 
and stationary) the arc shows as two bright patches per period. 
The width of these patches corresponds to about. two-thirds 
of an alternation; and they are brightest in the centre, shading 
olf to a sharp edge. The image of the bright spot on the 
work crater 1s nearly continuous, but 1s not so bright. 

Observed. visually with the svnehronous shutter and а 
certain. position of the stator, the appearance is not materially 
diferent: from that obtaining with no shutter. On rotating 
the stator, i.e., altering the phase of the shutter opening, the 
blue vapour mass fades and finally, for à space centred on a 
OW? anale from the maximun are size and brightness, the 
vapour mass disappears. The electrode end and the work crater 
eurface are seen glowing, and the surrounding slag boiling, 
the inference being that the аге is extinguished, or the blue 
vapour mass non-existent, for a definite interval on either 
side of the zero-current points. 

Oscillograms have been made, using the falling-plate method. 
The cpen-circult voltage is approximately sinusoidal. The 
voltage curve with the are established has mneh steeper sides 
and a bread two-peaked maximum. The are current curve 
is a triangular peak with a base of about two-thirds the dura- 


tion of each alternation. The other third is at zero value. 
This duration corresponds to the falling-plate phetograph of 
the arc, and appears to mean that the current passes only 
while the vapour body is in existence. Presumably the current 
iş Interrupted and the arc stops at some point in the descent. 
of the voltage, and both are re-established on the following 
reverse rise of the voltage. It is clear that the are duration . 
in each alternation corresponds to that of the peak of the volt 
age curve, the valley between the two peaks of the voltage 
maximum to the rapid rise of the current, and the rise to the 
second peak to the rapid fall of the current. 

Only visual observations have been made with a small direct- 
Vision spectroscope. ‘Lhese show a bright-line spectrum of the 
arc body, which seems to be chiefly the arc spectrum of. 
iron, though the sodium D line is strong, doubtless from the 
flux composition. | 

With an image of the а arc in a news sti ааг rado on 
à screen, it seems possible to investigate the temperature dis- 
tribution by а thermopile or other. means: ot measuring 
radiation. This has not, however, yet been attempted. - 

The observations made do not justify any decisive statement 
as to the way in which the iron is transferred. from the elec- 
trode to the work. ‘They seem, however, to indicate that the 
arc body is clnefly iron vapour at a temperature considerably 
above the melting point of the metal. It is possible. that 
this vapour body sheathes and masks a stream of very fine 
droplets of molten iron, but so far nothing of the kind has. 
been observed. The molten flux-covering does visibly pass 
froin the electrode to the work in fairly large drops, but, as 
above stated, outside the arc, and below it in the case of 
vertical welding. The current oscillograms are symmetrical 
above and below the zero line, t.e., they indicate no difference 
due to the reversing polarity of the electrode and the work. 

It would obviously be easier to observe any such difference 
as shown by the arc image with direct current, and it is 
recognised that the Investigations described are incomplete 
without working on direct-current welding arcs. 

One of the measurements which it is hoped to make with 
the help of the apparatus described is the quantity of iron 
deposited per unit of current and time, or per unit of energy 
in the are. This, again, should be observed with both alter- 
nating and direct currents, and with varying electrode sizes 
and currents. 

The literature of the subject contains a number of state- 
ments on this point, but they vary so widely that one can 
only suppose that they were made under widely varying con- 
ditions and they are not comparable. Mr. Langdon Davies has 
kindly furnished some results of tests made by bim. With a 
No. 8 electrode and direct current he found a deposit of 157.8 
grammes per kilowatt-hour, the energy being measured at the 
input side of a thotor-generator. With alternating current he 
obtained with the same size of electrode a deposit of 315.5 
grammes per kilowatt-hour, when the open-circuit voltage of 
the transformer was 55; and 351.0 grammes per kilowatt- 
hour when -he open-circuit voltage was 45. The energy 
measurements in this case also were made on the input side 
of the transformer. As the energy includes the converting 
and transforming losses, it is obvious that the deposit per 
unit of are energy must be higher. The greater weight per 
kilowatt-hour with alternating current 1s naturally due to the 
fact that the motor-generator losses were mueh higher than 
the transformer losses. The nnprovement in depositing 
efficiency due to reducing the open-circuit voltage from 55 
to 45 of course means smaller impedance losses between the 


— transformer and the arc. These figures appear to suggest that 


the deposit per kilowatt-hour of are energy is of the order 
of SOU grammes. If it is the case that the iron 18 transferred 
as vapour, then there is a limit fixed by the vaporisation heat 
of iron. Evidently not all the iron volatilised at the electrode 
is deposited on the work, and the losses by oxidation, conden- 
sation, œc., are likely to vary to a large extent with the 
working conditions, Thus the oxidation losses should be 
higher with small electrodes tban with large, supposing 
simular current densities, as the ratio of the surface to the 
mass of the vapour or are body is greater m the case of the 
smaller electrodes and currents. 

One instrumental difficulty in measuring the are energy is 
that there are no integrating meters on the market for volt- 
aves in the neighbourhood of 30. volts, and an integrating 
meter (or the integration cf voltage and current oscillogriats) 
is the only practicable way of measuring the rapidly-fluctuating 
energy in a welding are. 

The authors desire to acknowledge much assistance and 
encouragement from Mr. Langdon Davies, as well as from 
Major Caldwell. 


DIscUssION IN. TLONDON, 


After reading his paper at the Institution, on December | 
Mth, Major Caldwell exhibited thirty or forty lantern slides 
showing the wide field to which electric are welding wis 
now applied. The slides showed the construction of buildings, 
gasholders, boilers, &c.. and repair work upon ships, engines, 
boilers, transformer tanks and numerous other applications. 

Mrs. Ayrton, author of the well-known treatise on the elec- 
tric carbon are, opened the discussion, stating that the paper 
seemed to show that there were many pomts of similarity 
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between the carbon and iron arcs. In her studies of the 
carbon arc she had found that there was a short length of 
higher resistance adjacent to the crater of the positive elec- 
trode. She compared the arc with steam issuing from а 
kettle; close to the spout there was nothing to be seen, but 
outside this the condensed steam was visible. In the electric 
arc there was a short length of carbon vapour, and this ap- 
peared to be converted into a carbon ''inist," due to the 
cooling effect of the gap between the electrodes. There 
appeared to be no actual transference of substance apart from 
this mist. With direct current the negative electrode re- 
mained much cooler than the positive, but with alternating 
current the temperature was equal, leading to quicker and 
easier volatilisation. ; | | 

Mr. Н. M. Hosart said that although flux-covered electrodes 
were now used almost exclusively in this country, їп the 
United States 95 per cent. of the arc welding was done with 
bare-wire electrodes. This suggested that the covering was 
not absolutely essential. The paper would arouse great in- 
terest in the United States where they would be glad to 
hear of methods not usually employed there. 

Dr. С. H. Smarr, introduced as a visitor from the United 
States, said that as a member of the American Institute of 
Electrical Engineers it gave him great pleasure to hear such 
an excellent paper read at the older Institution. There was 
a moral to be drawn from this subject of welding. It was 
that the two great countries should be more closely welded 
together—and he thought it could best be done electrically— 
by the co-operation of the electrical men of both nations. 

Mr. С. R. DARLING said that the Admiralty Welding Re- 
search Committee, over which he presided’ during the war, 
had learnt much from the United States, and he hoped that 
the latter had been aided by the Committee. Little was 
known of the physical properties of the arc. The almost 
universal use of bare-wire electrodes in the United States 
suggested that the matter should be further investigated. He 
believed that there was a great deal of superfluous material 
put on electrodes which added considerably to their cost. The 
chemical side of welding needed more attention. He had 
found that two welds made on the same plate, with the same 
arc, and by one operator, had widely different tensile 
strengths. He did not think that there was any actual pro- 
jection of material in the are; vapour would be heavier than 
air and this would render overhead welding impossible. 

Capt. R. J. WaLLIS-JoNES said that the author had given ar 
excellent review of the present state of the art. He read an 
extract from a note on electric welding in the Encyclopedia 
Britannica by Prof. Elihu Thomson, which suggested that 
globules of. fused metal were projected and converted into 
vapour. thus effecting the transference of metal. The author 
had. said the automatic welding machines were in their in- 
fancy, but the speaker instanced two American machines 
which had rendered satisfactory service—the '' Lincoln ” and 
a machine made by the General Electric Co. Capt. Wallis- 


Jones referred to the important services rendered by Major 


Caldwell during the war, and also to the scheme 
evolved by Major Caldwell for training ex-service 


men as welders in a period of three months. He 
asked that copies of two important reports on welding by the 
author might be placed in the Institution library. | 

Mr. W. McCLELLAND also testified to the author's war 
services. One important development made during the war 
was the use of electric arc welding for repairing ships. The 
speaker mentioned an instance of the repairing of в ship in 
віх or seven weeks by welding, whereas older methods would 
have occupied three or four months. The demonstration of 
Messrs. Sayers showed that the main arc was surrounded by 
a cylinder of molten flux, which was a great advantage when 
comparing flux-covered with bare-wire electrodes. The 
author said that if the arc was extended beyond a certain 
length, corresponding to from 27 to 30 V, porosity would be 
apparent in the deposit. The speaker thought that this 
depended to a great extent upon the type of electrode used, 
and the voltage was generally higher—from 80 to 40 V. Alter- 
nating-current welding was very little superior to d.c.; p.c. 
welds did not possess the same uniformity as d.c. The 
importance of generator design had been somewhat over- 
rated; any flat-compounded generator giving from 60 to 70 V 
was suitable. А skilled operator was certainly necessary. 

Mr. E. B. Wepmore said that the Electrical Research 
Association was very interested in the work, and would gladly 
co-operate in any developments. 

Mr. H. M. Sayers exhibited, on the screen, oscillographs 
of the welding pressure and current. The pressure had two 
distinct peaks, and in the depression between these the point 
of maximum current was reached. Referring to the spectra 
of the arc at various stages, the speaker said that at the 
maximum voltage the spectrum was practically an iron 
spectrum with dark sodium lines. This suggested that the 
iron was present as a gas, not as a liquid. The sodium lines 
indicated an enveloping sheath provided by the flux. This 
guarded against oxidation, and also formed a bridge, pre- 
venting the extinction of the arc at points of zero voltage. 
There was not so much a.c. welding done in the United 
States as in this country; this probably accounted for the e 
tensive use of bare-wire electrodes. He hoped shortly to in- 
vestigate temperature distribution in the arc. He had found 
that a kWh of electricity would evaporate 750 grammes o* 
iron. 

Here the President asked any other members desirous of 
contributing to the discussion to communicate in writing. 

Major CALDWELL, in the course of a brief reply, said that, 
generally, American welded work was not so good as British. 
although electric welding had been emploved in the United 
States for a longer period. The shortage of oxvgen was the 
principal factor leading to the introduction of electric welding 
during the war. He considered that a reversion to the use of 
bare-wire electrodes would be a retrograde step. 


RADIO-TELEPHONY ON TRANSMISSION LINES. 


The System of the Societe Francaise Radio-Electrique. 


IN many electrical undertakings the establishment of per- 
manent, certain, and instant communication between the 
principal departments is one of the chief concerns of the 
officials. 

Owing to the impossibility of relying on the French state- 
owned telephone system, which is slow, not always in opera- 
tion, and not always available near the power stations and 
networks, several companies have been led to construct 
special telephone lines, often using no other supports than 
those already existing for other purposes, such as the State 
lines or power transtission lines. 

The initial cost and the cost of maintaining such installa- 
tions 18 very high, and they do not give complete security. 
This is particularly true in the case of power transmission 
networks. When there is a break in the high-pressure line 
the telephone line is usually damaged and put out of use, just 
at the time when it is most necessary; moreover, the induc- 
tive effect of the power lines on the telephonic network 
creates in the latter permanent troubles harmful to the appa- 
ratus, and adversely affecting the efficiency of transmission. 

The Société Francaise Radio-Electrique claims that the per- 
fect operation which it has obtained with wireless telephony 
affords a remedy for all these troubles, and gives officials 
rehable communication at small cost and free from the 
drawbacks above-mentioned. 

The company has made and used a valve-pattern wireless 
telephone, type F.D.C.O., of small power. This apparatus 
gives all the usefulness and security of the ordinary telephone 
with wires, employing very little power, and, being very 
simple to use, it сап be put in the hands of anyone after a 
short demonstration. Also, the F.D.C.O, set is very economi- 
cal, so much so that the cost is covered by the saving in the 


cost of working—valuable qualities if we consider, in com- 
parison, the cost of installing and maintaining a private 
telephonic network. 

The F.D.C.O. set can be connected to a fixed aerial, and 
ensures good communication to a distance of 30 kilometres 
if the aerial has a mean height of at least 15 metres. It also 
forms a small portable and very light outfit, the aerial being 
fixed on a telescopic mast 12 metres high. 

It lends itself very well to the utilisaticn of the power 
transmission network, part of the waves sent out by the 
aerial placed near the line being collected by the latter. The 
transmission of intelligible speech is maintained, even if the 
power lines are accidentally broken and fall to the ground; 
the waves leaving the broken line Jump through the inter- 
mediate space, and are picked up by the other end. 

Speaking more generally, in all cases where several places 
are jomed by a conductor, even a discontinuous one, the 
F.D.C.O. set can be used to obtain a range very much 
superior to the normal compass. It can be connected with 
advantage to the wires of overhead or subinarine telephones. 
In spite of the sinall power, its range is then 100 kilometres. 

In all cases the apparatus is put into service with the 
facility of the ordinary telephone (call by bell, put in action 
by the unhooking of the combined receiver, transmission and 
reception simultaneous). | 

An F.D.C.O. installation consists essentially of a trans- 
mitter and a receiver connected to the aerials for transmission 
und reception. In the case of transmission along a high- 
pressure overhead power line, the aerial consists of 
two wires carried parallel to the line for a length of 100 to 
125 metres, at a distance of 1 to 2 metres, in such fashion 
that they cannot under any circuinstances even accidentally 
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come in contact with the live wires. There is no connection 
between the network and the apparatus. 

In order that the stations may hear each other they must 
be tuned to the same wave-length. 

In the case of an undertaking comprising several stations, 
one allots to each station a predetermined wave-length, to 
which its receiver is regulated once for all. To converse with 
this station it is necessary to transmit on its own wave- 
length; transmission on a different wave e-length is not noticed, 
and cannot trouble it. 


INOUCTANCE 


VALVES 


The transmitter permits of the use of seven different wave- 
lengths, which can be changed by pushing a plug into one 
of the seven holes provided. These wave-lengths correspond 
to those of the different receiving stations of the network. 
All the wave-lengths are regulated, once for all, at the first 
installation of the network. 

The receiver is completed by a caller with a bell, which 
gives notice when the station ія called. The bell is arranged to 
ring on the wave-length for which the receiver is tuned, but 
on no other. 

The accompanying diagrams will help to explain the opera- 
tion of the apparatus: transmitter, receiver, and caller.’ 

The energy necessary for the operation of the system 18 
furnished by a converter set supnlied either directly from the 
network or from a battery, in order to have an installation 
capable of working even in the case of the failure of a section. 


AN F.D.C.O. Rapio-TELEPHONE STATION. 


Telephonie communication with F.D.C.O. sets is said to 
give greater security than does the ordinary telephone, 
especially in the case of transmitting along a power line. To 
emphasise the simplicity of their operation, the methed of 
use is indicated below :— 

To call a station :— 

Fit the plug on the transmitter into the hole correspond- 
ing to the station 1t is desired to call. 

Press the call-button for about 10 to 15 seconds. 

Unhook the receiver and give your name (rather than 
sav '" Hallo ’’). 

To reply to a station :— 


When you hear the bell, unhook the receiver and listen. 


When vou hear the pame of the calling station, fit the 


plug on the transmitter into the corresponding hole 
and answer. 


SHUNTED 
CONDENSER 


Receiver. 


These proceedings can be simplified if the stations are 
furnished with call indicators. 

The call-bell is connected so as to continue ringing after 
once starting, until the receiver is lifted. It is therefore not 


necessary to have someone continually on watch near the 


apparatus. But where a station can be called by several 
others it is necessary that the call should be accompanied by 
an indication of the calling station. To accomplish this, a 
supplementary fitting, called a call indicator, has been de- 
signed, by means of which the ringing of the bell is accom- 


IN SERIES WITH 
THE TELEPHONE 


AUXILIARY 
RELAY 
TRANSFORMER 


4 У. eov 


DIAGRAMS OF CONNECTIONS OF THE F.D.C.O. System. 


panied by the illumination of a small lamp indicating the 
calling station. 

The call-buttgn on the transmitter is replaced by a call . 
dial. This consists of a small disk which automatically pro- 
duces signals of a predetermined rhythm (a letter of the 
Morse alphabet). 

The call indicator consists of several relays which are put 
in action by the signals received. To each letter of the Morse 
alphabet corresponds a lamp, which is illuminated when 
that letter is received. 

The whole of the apparatus described above is made by the 
Société Francaise Radio-Electrique for a network of eigh$ 
stations as а maximum. But the company can, if necessary, 
establish more important networks without having to solve 
any new technical problems. In the case of large networks 
it often happens that not all the stations need to be able to 
communicate with each other; the network can then be 
divided into sections, of which only the central stations are 
able to communicate with the corresponding stations of the 
other sections. In this case the standard equipment is per- 
fectly suitable. 

Where communication 1s necessary over a greater range 
than can be obtained with the F.D.C.O. sets, the company 
can supply similar sets of greater power. 

This system is installed at the power station of the Société 
des Mines de Lens at Pont-à-Vendin, which was. visited by 
the ELECTRICAL Review party during the French tour in 
October last year; the messages are sent into the high- 
pressure transmission lines in the manner above described, 
and are received at the sub-stations in the same way. The 
members of the party were greatly interested in the' device, 
which was understood to be perfectly satisfactory in ' opera- 
tion. 


Electric Echo Sounding.—M. Langevin, whose invention 
of electric apparatus enables vessels to discover the nearness 
of land, or the presence of obstacles beneath the surface of the 
water without taking soundings, states that he has based his 
work upon the experiments of the English navigator Richard- 
son. He has succeeded in producing so-called ultra-sonorous 
waves, which escape the ear, but which, emitted vertically 
through the water, or horizontally on the surface, strike the 
land, or such obstacles as sunken rocks, and are reflected as by 
an echo. It is sufficient to calculate the interval between the 
emission of the waves and the echo to decide the distance of 
the obstacle. The difficulty was to transform ħigh-frequency 
electric waves into the elastic ultra-sonorous waves required, 
and this is M. Langevin's discovery. The waves are trans- 
mitted in the water at a speed of 1,500 metres a second. 
spark emitted by an crdinary radio installation being trans- 
lated into ultra-sonorous waves. and the echoes, on being 
thrown back, are transformed into an electrical oscillation, 
ко is recorded by the same radio instrument. Soundings 
have been made by this means at à depth of many thousands 
of fect.—Daily News. 
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SECOND ANNUAL 


Іх presenting. their. second annual. report (for the year 


ended March 31st, 1922)* the Eleciricity Cominissioners refer 


to two factors which have had a material bearing upon the 
course of events during the past financial year, namely: (а) 
the severe industrial depression which prevailed throughout 
the year; and (b) the uncertainty which existed as to the 
date and scope of the further legislation. necessary to enable 
full effect to be given to the policy of re-organisation laid 
down in the Electricity (Supply) Act, 1919. The effects of 
the industrial situation upon electricity supply have been 
characterised by a general decrease in the demand for power 
supplies and hence in the aggregate output; owing also to 
the uncertain outlook and thus to the natural hesitancy to 
embark upon substantial developments, there has been a re- 
turdation during the past year im the rate of growth of the 
supply industry as a whole. Considerable attention. was devoted 
by the Commissioners to the Investipation of various. proposals 
for the relief of unetiplovinent by stimulating developments 
in the electricity supply industry. While the framing of the 
unemplovment legislation was under consideration, such of the 
above-mentioned suggestions as appeared to the Comunissioners 
to be of practical value in the emergency were put forward. 
The absence of powers such as those sought by the Supple- 
mentary Bill has not only been felt by authorised under- 
takers and others engaged in. the preparation of schemes for 
the re-organisation of electricity. supply and upon plans for 
individual development, but has imposed a restriction upon 
the progress possible by the Comnussioners in giving eftect 
to certain schemes of re-organisation. The uncertainty 
characteristic of a period of impending legislation has also 
been apparent in other directions. But, notwithstanding the 
general depression, steps have been taken in numerous direc- 
tions to nnprove the organisation for the supp.y of electricity 
in different parts of the county;, and these steps should m 
due course have a beneficial eect upon the welfare of the 
country when trade revives generally. At the end of the 
period covered by the Report, there had been no material 
Improvement in the condition of trade throughout the country, 
but signs were not wanting of a tendency towards а better 
state of affairs. The large capital requirements of Local 
Authority undertakers, as evidenced by the amount of the 
loans sanctioned by the Commissioners, taken in. conjunction 
With the successful issues of capital by some of the larger 
company undertakers are not without significance in this con- 
nection. The electricity supply industry constitutes, to 4 
peculiar degree, an index of the general conditions of home 
trade owing to the nnportant and increasing extent of the 
applications of electrical power to industry. An improvement 
in the position of supply undertakmes, coupled with a rising 
curve of output, will therefore constitute one of the first signs 

of an improvement in the condition of industry generally. 
Authorised Undertakers.—-Owing to the transfer to the 
Governments of Northern and Southern. Ireland respec- 
tively of the administration of the General and Special 
Acts, Orders, Regulations, &c.. relating to the supply 
of electricity in Ireland, and other. changes the position 
with regard to local authorities, companies, and persons 
holding statutory powers of supply inm Great Britain oon 
as follows :— | 


March Bist, 1922, was 
TABLE I. 
Total. 
Powers held by— England. Wales. Scotland. Great Britain. 
Local authorities ... 251 41 23 315 
Companies ... e. 173 17 22 212 
Persons Sut s 4 1 2 7 
Totals „. 428 59 41 534 


Allowing, as before, for cases in when an undertaker held 
powers in more than one portion of Great Britain, the total 
number of authorised undertakers m Great Britain on March 
Bist, 1922, inclusive of those who һай not then commenced to 
supply. electricity, was 531. A complete list of these, giving 
salient particulars, is being prepared by the Commissioners 
for separate. publication, 


Non-Statutory Undertakings.—One feature of the existing 


organisation for the supply of electricity. im this country 18 
the large number of cases in which pubhe supplies of elec- 
tricity for hghting and other purposes are given by small 
undertakings established without statutory powers. the plant 
capacity of these ranging from a few KW. to perhaps 200 or 
SOO kW in exceptional cases. 

[n other cases, public supplies. to outside. consumers and 
supplies in bulk to authorised distributors are given by the 
owners of factories, collteries and other industrial undertokings 
who have a certain amount of. surplus energy. available for 


disposal. There are also a number of inportant undertakings 
of considerable size which have been established. without 


statutory powers mainly for the purpose of supplying energy 
in bulk to authorised undertakers, or for the purpose of con- 


"П.М. Stationery Office. Price 2s. 6d. net, 


THE WORK OF THE ELECTRICITY COMMISSIONERS. | ° 


REPORT. 


nox eee SE. l5. 


( Absiract. ) | LE 


verting waste heat into electrical energy for disposal to author- 
ised undertakers. These installations are located in certam 
industrial areas, such as the County of Durham, and are an 
a somewhat different category from the small public supply 
undertakings previously referred to. 

With regard to the small undertakings established for the 
purpose of giving public supplies, it has often been repre- 
sented that the restrictions associated with statutory powers 
and the expense of obtaining such powers constitute a serious 
obstacle in the way of development. As regards the expense 
involved, the prescribed fee for applications for Special Orders 
under Section 26 of the Act of 1919, is £35, und in cases 
where the Commissioners cause a Local Inquiry to be held 
before coming to a decision, the applicants are required to 
defray the travelling and incidental expenses incurred on 
behalf of the Commissioners, which are as a гше smli. Apart 
from those expenses, the applicants have to defray the cost 
of advertising, notices, printing, &e., and.in general the 
services of a solicitor or Parliamentary agent are also found 
necessary for dealing with the promotion of the application 
und subsequent proceedings. The total expenses will, of 
course, vary according to local circumstances. It may be 
taken, however, that in the case of an unopposed and straight- 
forward application, the total expenses of the promoters should 
not exceed about £300. The Conuiaissioners have given some 
consideration to the question whether a simplified formu of 
procedure for obtaining statutory powers could be devised 
to meet the case of very small undertakings with the object 
of minimising costs. The question, however, presents many 
difficulties and the Commissioners have found it necessary. to 
defer the matter for the time being. The public interest 18 
a matter which must not be lost sight of, and it should be 
noted that non-statutory undertakings are under no obliga- 
tions to the publie, and that the consumers supplied by such 
undertakings have none of the safeguards and rights. enjoved 
by the consumers of an authorised undertaking. The question 
of compiling a list of non-statutory undertakings in Great 
Britain is at present under consideration by the Commis- 
SIoners. 

Powers of the Commisstoners.—In addition to the powers 
and duties vested in the Comuiuissioners by the Act of 1919, 
and certain. powers and duties under the Electric Lighting 
Acts quoted in the previous Report, the Commissioners were 
further authorised on July sth, 1921, by the Minister of 
Transport to accept, for th epurposes of Orders granted to 
company undertakers under the Statutory Undertakings (Tem- 
porary Increase of Charges) Act, 1918, the certificate of any 
official auditor appointed by the Commissioners under the 
provisions of Section 6 of the Schedule to the Electric Light- 
ing (Clauses) Act, 1899. In this connection it should be noted 
that Orders granted to company undertakers under the said 
Act of 1918 authorising a inodification in. the prices charge- 
able for electricity, provide that no dividend shall be payable 
upon ordinary capita] in respect of any year dnring the con- 
tinuance of the Order util an auditor's certificate dealing 
with certain matters has been furnished to and accepted by 
the Minister of Transport. | 

Re-organtsation of Supplyw Action Taken.—In addition to 
preluninary surveys leading to the provisional determination 
of further districts, the Commissioners have devoted a large 
amount of time to the consideration of schemes submitted for 
a number of districts, to the holding, of local inquiries, to the 
weighing of the evidence given at those inquiries, and 
to the preparation of statements of decisione and cenclusions 
and also of Draft Orders embodying approved schemes, 

During the year the Commissioners have provisienally deter- 
mined two electricity districts in Scotland, thus making a total 
of 15 districts provisionally determined up to the date covered 
by the Report. The two districts were the West of Scotland 
and the East of Scotland. | 


oe 


A 


In addition to the schemes submitted for the five districts ` 


dealt. with in the previous Report. the Commissioners have 
received schemes in respect of seven further districts. Inclu- 
sive of competing or alternative proposals, 23 schemes were 
lodged with the Commissioners for the twelve. dirstricts in 
question, Of this number, 15 schemes for the re-organisation 
of supply also provided for the establishment of Joint. Elee- 
tricity Authorities, two schemes provided for the establish- 
ment af Advisory Poards, one scheme for the establishment 
of an Advisory Committee, and five schemes or proposals were 
mainly concerned with the re-organisation of supply from an 
engineering standpoint. | AE 

The Commissioners have held Local Inquiries in respect of 
міх Electricity Districts; the time occupied by those inquiries 
amounting to 52 sitting days. 

Statements were issued by the Commissioners embodying 
the conclusions and decisions they had arrived at as the result 
of three of the inquiries, and also as the result of the two in- 
quiries referred to m the last Report, namely, at Liverpool, 
in respect of the Mersey and West Lancashire. District, and 
at Llandudno in respect of the North Wales and Chester Dis- 
trict. The adjourned inquiry held at Bristol in January, 1921, 


Yol. 92. No. 2,354, JANUARY 5, 1923.] 


THE ELECTRICAL REVIEW. E 39 


was not resumed, as the Organising Committee for the Lower 
Severn District notified the Commissioners in May, 1921, that 
on account of changed circumstances in the district, and for 
other reasons, the Committee would not be justified in pro- 
ceeding further with its scheme for the formation of a Joint 
Electricity Authority. The evidence given at local inquiries 
at Manchester, Barrow and Wolverhampton was still under 
«consideration on March 81st, 1922.* 

The position with regard to the Electricity Districts pro- 
visionally determined by the Commissioners has been recorded 
їп our columns as decisions have been published. 

Approved Schemes.—Under the provisions of Section 5 (4) 
of the Act of 1919, the Commissioners are required to publish, 
in such manner as they think best adapted for ensuring pub- 
licity, any scheme which they have approved or have them- 
selves formulated, and to hold a local inquiry thereon. 1% 
appeared to the Commissioners that it would be most con- 
venient to all concerned if the approved scheme, for the pur- 
poses of the further inquiry, took the form of a Draft Order, 
a> Interested parties would thus have an opportunity of con- 
sidering the scope and effect of the adininistrative, financial, 
and technical clauses, subject to possible amendments as the 
result of the further inquiry. 

Draft Orders embodying the schemes approved by the 
Commissioners for four electricity districts were in course of 
preparation during the latter portion of the vear 1921-22, and 
two of these Draft Orders, namely, for the North Wales and 
Chester district, and the South-West Midlands district were 
in an advanced stage at March 3lst. . 

The progress made in giving effect to schemes of re-organ- 
ination has been slower than was anticipated by the Commas- 
suners, and for this there have been several contributory 
causes. In the first place, the Act of 1919 does not confer 
financial powers upon Joint Electricity Authorities, and, 
owing to the uncertainty of the legislative position in this 
matter (due to the withdrawal in August, 1921, of the Elec- 
tricity (Supply) Bill introduced into Parliament in April of 
that year), there were obvious difficulties in proceeding with 
the full details of a Draft Order for a scheme which could 
only be made fully effective by the inclusion of financial 
provisions. In the next place, the Commissioners found it 
necessary, with the object of securing uniformity as far as 
possible, to give careful consideration to the provisions con- 
tained in the various schemes submitted to them in respect 
of the different districts and also to other relevant provisions 
ìn various enactments, with the view of framing standard or 
model clauses for matters likely to be common to all or the 
majority of schemes for the re-organisation of electricity 
supply. Another factor which has operated in the case ot 
ome districts was the necessity for negotiations between the 
principal parties concerned, or between the parties and the 
Comunssioners, with the view of the settlement of various 
matters as a preliminary to the drafting of an Order embody- 
Ing an approved scheme. While the time thus occupied has 
given the appearance of slow progress, the results so far 
achieved cannot but have a beneficial effect during later stages 
and will probably be conducive to more rapid settlement in 
the case of other districts. 

The decision of the Commissioners to accept the engineer- 
ing proposals put forward for the North Wales and Chester 
District by the North Wales Power & Traction Co., Ltd., wae 
conditional, inter alia, upon (1) the Commissioners being satis- 
hed that the agreement proposed to be entered into between 
the company and the Aluminium Corporation, the owners of 
the Dolgarrog hydro-electric works, would be such as to safe- 
guard the power supply therefrom to the company; (ii) the 
company satisfying the Commissioners as to its ability to 
raise the capital required for carrying out the technical scheme ; 
and (11) the consideration of the amount payable by the com- 
pany in respect of back dividends. 

An application made by the company in 1921 for a Govern- 
ment guarantee under the Trade Facilities Act, 1921, in respect 
of a loan to enable mportant sections of the technical scheme 
for the district to be commenced at an early date was referred 
by the Trade Facilities Act Advisory Committee io the Com- 
missioners for consideration, and as the outcome of the report 
made by the Commissioners the Advisory Committee intimated 
to the company that they would be prepared to recommend 
а guarantee subject to the necessary powers for the full work- 
ing of the scheme being granted. Numerous conferences 
were held by the Commissioners with representatives of the 
company to discuss the terms of the proposed agreement 
between the company and the Aluminium Corporation, and 
also the engineering, financial, and other conditions to which 
the company would be made subject under the scheme to be 
approved by the Commissioners for the re-organisation of 
supply in the North Wales and Chester District. Although 
every effort was made by the Commissioners to expedite these 
xe QUNM they had not been concluded at the date of the 

port. 

In the case of the West Riding (Aire and Calder) District, 
the Commissioners came to the conclusion, inter alia, that in 
order to ensure the most efficient use of existing generating 
plant and to avoid unnecessary expenditure on transmission 
lines, the district should be dealt with in two agreed areas, 
one being that which could best be supplied froin the inter- 


*Stateinents have -inee been issued in respect of these 
M;quiresg. 


connected existing municipal stations (area ' А”) and the 
other being the remainder of the district which should be 
supplied by the Yorkshire Electric Power Co., provided that 
all the inter-connected stations were worked under one con- 
trol and for mutual assistance. It was also intimated that 
all the local authorities concerned and the power company 
should prepare, for the approval of the Conunissioners, .a 
scheme to sinplify the position as to rights of supply and 
transmission or distribution within area “ A." Following 
the issue of the decision each of the principal parties, namely, 
the Corporation of Leeds, the Conference of West Riding 
Local Authorities and the Yorkshire Electric Power Co., 
sought an interview with the Commissioners to discuss the 
above-mentioned matters, and in December, 1921, the Com- 
misioners held a joint conference with all three parties. As 
the outcome of that conference the parties appointed a smail 
Committee consisting of the city electrical engineers of Leeds 
and Bradford, and the engineer und manager of the power 
company, to investigate the question of "agreed areas " in 
all aspects and to report to their principals, the latter under- 
taking to submit their conclusions and decision to the Corm- 
missioners as soon as possible. Although the Engineers’ Com- 
пее addressed itself to this matter without delay and 
met on nuinerous occasions, it had not been possible by 
March 3186 to elucidate the complex questions involved. 

In the statement of conclusions and decisions issued by the 
Commissioners in respect of the London and Ноше Counties 
District, reference was made to a number of matters upon 
which negotiations had taken place between some or all c* 
the principal parties prior to and during the local inquirv. 
The matters in question concerned (i) the transfer by the 
London County Council to a Joint Electricity Authority ot 
the powers vested in the Council of purchasing the companv 
undertakings in the County of London in 1931, or thereafter 
at the expiration of subsequent periods of 10 years; (ii) the 
vesting by the Associated Companies constituting the London 
Electricity Joint Committee, 1920, Limited, of their generating 
stations in a Joint Electricity Authorty, subject to an exten- 
sion of tenure as distributors; and (ш) the vesting by the 
Conference of Local Authorities owning Electricity Under- 
takings in Greater London of their several stations 1n, or the 
operating of such stations under the direction of, a Joint 
Electricity Authority. In the early part of 1922 the principa! 
parties had conferences with the Commissioners with the 
object of obtaining a fuller explanation of the bearing of 
various matters dealt with in the published statement of the 
Commissioners, and the Commissioners on that and subse- 
quent occasions intimated their hope that the negotiations 
above referred to would be pressed forward and brought to 
а satisfactory conclusion at an early date. | 

It is important to note that definite progress with regard 
to technical developments has been facilitated in the case of 
all districts where schemes have been submitted and subjected 
to investigation at the first statutory inquiry. Та several 
instances the Commissioners, when issuing their statements 
of decisions as the result of the first Local Inquiry, have 
invited the representative authorities in a district to set up 
an Advisory Committee with whom the Commissioners car 
consult upon matters affecting the development of supply 
pending the issue and coming into operation of the approved 
scheme for the district. This course has proved useful in 
securing the proper co-ordination of local developments during 
the interim period. 

(To be continued.) 


NEW PATENTS APPLIED FOR, 1922. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O’DELL AND 
STEPHENS, Patent Agents, 285, High Holborn, London, W.C.1. 


34,409. “ Electric lamps." L. S. Walton. December 18th. 
34,415. '' Morse practice buzzer." J. Allan. December 18th. 
34,418. '' Motorcar side lamp." J. F. Prince. December ІМ. 


34,426. '' Head-lamps for motor-vehicles." E. Baxter. December 18th, 
34,447. © Wireless telegraphy and telephony." Е. Mallett. December 18th. 
34.45]. “ Electric switch. J. Pownall. December 18th. 

34,458. © Controllers for electric traction systems employing vacuum brakes." 


Vacuum Brake Co., Ltd., and G. Mitchell, December 18th. 

34,475. '' Electric horns.” D. A. V. Rist. December 1&th. 

34.494. “ Aerials for wireless installations.” К. ]. Goodman and W. R. 
Goodman. December 18th. 

34,497. "' Electric lifts, &c."' 
December 18th. 

34,408. | Electric lifts, &c."' 

> : th. 

d p ре for welding, &c." C. E. Hill, Н. D. Lloyd, and White- 
cross Co., Ltd. December 18th. 

34,003. © Prepayment electricity apparatus." 
Ltd.. ond S. James. December 18th. 

34,507. “ Electrice switches." British Thomson-Housten Co., Lid., and 
H. C. Hastings. December 18th. 

34.508. “ System of electrical distribution," British Thomson-Houston Co., 
Ltd. (General Electric Co.). December 18th. 

34.521. ** Self-induction coil.” F. Adcock, December Hh. 


Wavgood-Otis, Ltd. (Otis Elevator Co.). 
Wav good-Gtis, Ltd. (Otis Elevator. Co.). 


Chamberlain & Hookham, 


34.522. “ Transmitting device for wireless telegraphy, Xo. К. E. Edie 
worth. December 19th. | | 
34,525. '' Electric contacts or switches.” Clear-Hooters, Ltd, T. 8S. Rogers, 


and W. J. Spicer. December 19th. Кек 

34.526. '' Electric. horns." Clear-Hooters, Lid., T. S. Rogers. and W. J. 
Spicer. December 19th. | "ed 
PT. t Ebete motors." Lancashire Dynamo A М. fr Co, Ltd. TR. S. 
MeLeud, W. Stansfield, «nd А. Р. Wood. Dee mber Min, 
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34.542... '* Pramear body." H. G. Wood. December 19th. 

34,544. | Globe. fittings of clectric lamps." F. W. Thorpe and Veritys, Ltd. 
December 19th. 

34.507." Seatings register for tramcars, &c." P. A. Davey. December 19th. 

34,963. " bicctric-light fittings." J. Eggleston. December 19th. 

34,087. C! Electric connectors." H. J. Fisher. December 19th, 

34,594. " Control of trains." A. R. Angus. December 19th. 

34.624. ~“ Electrical eystems for signalling to moving trains." F. Murdoch 
and W. H. Murdoch. December 19th. 

34.630. “ Electric light installations." J. Н. Runbaken and W. Torrance. 
December 19th. 

34.632. '' Locking apparatus for distributing-switch of electric lighting in- 
stallations for motor-cars." Scintilla. December 19th. (Germany, Janu- 
игу oth. 

Чен. “ Process for distribution of metals by electrolysis." P. A. Govaerts 
and P. N. Wenmackers. December 19th. (Belgium, December 19th, 1921.) 

34,635. “ Installations of self-inductances permitting to increase delivery of 
rectifers of alternating current.” E. С, R. Marks (Soc. 5.А.А.Е. Soc. Anon.). 
December 1th. 

34,637. ©“ Railway signalling systems.” Automatic Telephone Manufacturing 
Co., Lid., and А. E. Hudd. December 19th. 

34,638. © Electro-inagnetie. receivers." Automatic Telephone Manufacturing 
Co., Ltd., and S. R. Smith. December 19th. | 

34,639. '' Telephone systems." Automatic Telephone Manufacturing Co., 
Ltd., C. Gillings, and W. O. Passmore. December 19th. 

34,040. “| Telephone systems.” — Automatic Telephone Manufacturing Co., 
Ltd., and C. Gillings. December 19th. 


34.646. " Mcans for generating electric currents." Сб. Swann. Decem- 
ber 19th. 
34,6503. ‘ Automatic, &c., telephone exchanges." б. H. Janson. Decem- 


ber 1th. (Sweden, December 20*h, 1921.) 

34,655. '' Wireless signalling receiving systems.’ 
Co., Ltd. (General Electric Co.). December 19th. 
34.656. '' Control of trains." А. К. Angus. December 19th. 

34.663. '' Tumbler switches." B. W. Handley. December 30th. 

34,673. '' Electric signs, &c." C. Н. Woodward. December 20th. 

34.674. '' Suspension of trucks and motors of tramcars, &c." E. Williams. 
December 20th. 

34.702. “ Illuminated. signs." A. H. Brackensey and Franco-british Elec- 
trical Co., Ltd. December 20th. 

34.724. '' Electrodes." A Lane. December 20th. 

34,720. ''Induction synchronous motors." М. Kawarada and T. Yama- 
moto. December 20th. 

34,729. '' Dynamo-electric machines." British Thomson-Houston Co., Ltd.. 
and A. A. Pollock. December 20th. 

34.747. " Galvanic batteries," Oldham & Son, Ltd., and W. D. Wilde. 
December 20th. 

34.74. '' Electrically-operated changing mechanism." С. R. Jones. Decem- 
ber Wth. 

34,760. '' Electro-deposition of chromium." К. Grah. December 90th. 
34,776. '' Relays, &c." Barr & Stroud, Ltd., J. W. French, and W. Stroud. 
Deoember 20th. 

34,784. '' Electric converting machinery," О. Ellefsen and Electric Control, 
Ltd. December 2lst. 

34,790. '' Flexible pendant electric-light fittings.” 
ber 21-1. 

34,8412. '' Electric, &c., control of points, signals, &c." А. E. Spencer. 
December 21st. 

34.821. '' Current-limiting devices for wireless systems.” C. B. Kersting 
and T. J. Platt. December 2151. 

34.826. '' Rotary current motors," А. R. M. Sankey. December 21st. 
: AE *Anti-shock fitting for electric lamps." — T. Е. Francis. Decem- 
er Uist. 

34.836. ^' Junction boxes for electric distribution systems.” W. T. Henlev's 
Telegraph Works Co., Ltd., and E. E. Judge. December 21st. ` 
34837. “ Electric incandescent lamps." General Electric Co., Ltd. Decem- 
ber 21st... (Germany, December 21st, 1921.) 

34.853. '' Telephone systems.” Western Electric Co., Ltd. (Western Elec- 
tric Co. Inc.). December 21st. 

34.854. “ Production of thermo-induction currents." E. Viz and M. Mein- 
hardt. December 21st. 

34,670. ** Electrically-heated furnaces, &c." H. Wade (Н. L. Dixon Co.) 
December 21st, | 


34,871. ** Production of thermo-induction currents." E. Viz and M. Mein- 
hardt. December 21st. 


34.809,“ Electric switches." British Thomson-Houston Co., Ltd. (General 

Electric Co.). December 21st. | 
34,900. “ Automatic electric circuit breakers.” 

Co.. Ltd. (General Electric Co.). December 9151. 
34,909, Bonding of metallic-sheathed conductors for electric wiring sys- 

tems." E. Long. December 22nd. 
34.917. '' Control of electric circuits." М. Fav. December 92nd. 
34.923. *' Mounting crystal detectors for wireless receiving 

А. G. Allen, December 22nd. 

б М UE switches for electric current control." С. C. Smith. 
fea epee an ee К 

а л Electric heater elements," G. H. Ide and М. J. Railing. Decem- 
34,940. 

ber 2254. 


34.948. “ Electric arc igniti : Ш : 
T Gee ignition apparatus. Н. P. Amphlett and J. E. 


ee " Surface condensers.” Akt. Ges, der Maschinenfabriken Escher, 
vss et Cie. December 22nd. (Switzerland, January dth.)- 


34.959. Magnetorlectric generators.” G. E. Bairsto. December 22nd. 
34.961." Switeh-holders for electric lamps.” 


Ц 


British Thomson-Houston 


F. Н. Wood. Decem- 


British Thomson-Houston 


“Manufacture of electrodes for arc welding." A. С. Hyde. Decem- 


ber Rnd. F. J. Froome. Decem- 
34.052 '* X. А ; D 5 3 
o. X-ray apparatus." E. E. Greville and F. W. Read. Doc 


34,964. '' Electric signalling." H. P. Rogers. December 22nd. 


34,190. ч Electric timing-gear for internal-combustion engines." W. L. T. 
Arkwright and Tungsten Manufacturing Co., Ltd. December 22nd. 


ао " Electric lighting and starting installations оп motor-vehicles, &c."' 
V. H. Glaser and C. A. Vandervell & Co., Ltd. December 22nd. 


35.004. “ Motor-vchicle la m а , : : 
December 22nd. mps A. J. Curnow and Howes & Burley, Ltd. 


Qe = t * + eae 
SONG, Interrupters for electric ignition systems of internal-combustion 
engines." J. H. Runbaken and W., Torrance. December 22nd. 


45,008. '* Time switch for electric circuit.” W. T. Anderson and A. B 
Ballance, December 22nd. | 


‚_Чо,ӨЗЗ. Electric switches.” 
[rencham. December 23rd. 


30,054. “ Electric current amplifiers." British Thoms 
tnr is 'omson-Houston Co., 3 
Decewbir 23rd. (United. States, December 28th, 1921.) озах 


5a, “Control of dvnamo-clectric machines." British Thomson-Houston 
Con Ltd. (General Electrice Со.). December 23rd 


35.050. * Electric insulators.” W. H. Eccles, December 23rd. 
35.054. “Headlights of vehicles." J. Aver. December 23rd. 


33,061. '' Distributors, &c., for controlling electric circuits." F. Н. Grove 
December 23rd, ` 


3,065, ‘Telephone receivers." J. Hester. December 23rd. 
33.079. °° Electric. switches." J. A. Crabtree. December 23rd. 
35,044.“ Searchlights, Жс.” G. A. Hughes. December 23rd. 


British Thomson-Houston Co.. Ltd., and Н. 


apparatus." | 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings wili be taken. 


1921. 

16,369. “ Motor mechanism with special referenve to switch arrangements 
for auto:natic telephone systems." T. Lenaghan. June 14:6, 1921. (189,822.) 

16,370. ''Metering or registering means with special reference to auto- 
matic telephone systems." T. Lenaghan. June láth, 1921. (189,523) 

16.371. '' Automatic telephone systems." T. Lenaghan. June 14th, 1321. 
(183, 824.) 

14,823. '' Magnetic material and its use for loading telephone and telegrapi 
conductors," Western Electric Co., Ltd. (Western. Electric Co. Inc). July 
]2th, 1921. (Addition to 188,688.) (189,832.) 

20,088. “ Insulating means for high potential condenser terminals and the 
like.” W. Dubilier. February 18th, 1921. (175,595) 

20,928. *'' Glands of electric joint boxes." C. J. Beaver and E. А. Clare- 
mont. August 6th, 1:21. (Cognate application, 3,423;22.) (183,840.) 

20,943. *'' Automatic switching arrangements for telephone exchanges and 
the like." H. Baron (F. Aldendorff). August 6th, 1921. (Cognate application. 
23,509/21.) (189,841.) 

22,006.“ Incandescent electric lamp." K. Nishimoto. August 29th, 1921. 
(189,847.) 

23,348. ‘ Apparatus for projecting a beam of light, especially applicable fo: 
aiming guns," L. G, Willis (E. D. Neff), September 2nd, 1921. (189,831.)) 

23,403. '' Holders for electrice lamps." А, B. Goldsmith, and Proprietari 
Smallwares, Ltd. September 3rd, 1921. (189.855.) 

23.523. “ Switch for controlling electric. circuits." W. J. Pritchett. Sep- 
tember 3rd, 1921. (189,857) 

23,004. '' Armatures of dynamo-electric machines." G, H. Fletcher, ап! 
Metropolitan-Vickers Electrical Co., Ltd. Nepuinbec. Sth, 1921. (Софта 
application, 33,657/21.)  (189,861.) 

23,070. ''Dynaumo-clectrie machines." Flectro-Dynamic Construction Co.. 
Ltd., and N. Pensabene. September 6th, 1921. (153,5862.) 

23,973. '* Sound-conducting tubes." Н. Baron (Signal Ges.). 
8th, 1921. (Convention date not granted.) (168,910.) 

24.007. © Electric arc lamps and other electrical discharge devices." Britisk 
Thomson-Houston Co., Lid. (General Electric. Cot, September. Yth, 1:221. 
(189,878.) 

24,071. ‘* Electrodes for electrolytic measuring | instruments." Schott and 
Gen. September 17th, 1920. (169,163.) 

24.250. “ Manufacture of depolarisers for galvanice clements;" R. Porscke. 
September 12th, 1921.  (189,689.) 

24,6504. “ Electrical contact-breakers," — British. Lighting and Ignition Co.. 
Ltd., and E. B. Tuppen. September loth, 1921.  (189,.900.) 

24,726. * Mayneto-electric machines." British Thomson-Houston Co., Ltd., 
and A. P. Young. September 20th, 1921. (189,903.) 

25,027. *'' Electric devices for controlling the rotation of bobbins during 
winding thereon or therefrom." — British Thomson-Houston Co., Ltd. (Gencr.i 
Electric Co.). September 21st, 1921. (189,905.) 

25,913. “ Ignition magnetos for  internal-combustion. engines." E. A. 
Watson and M.-L. Magneto Syndicate, Ltd. September 30th, 1921. (183,915, 

26,312. *'* Controlling device for automobile headlights." J. E. Gray. Aprii 
Wth, 1921. (178, 798.) 

26,245. “ Steel lor making magnets." — S. Watanabe. 
(189,924.) 

20,4532. “ Manufacture of silica glass." British Thomson-Houston Co., Ltd. 
(General Electric Co.). October 6th, 1921. (189,926.) 

26,981. *' Means for improving the current. carrying capacity of existing 
three-phase alternating-current cable systems.” A. M. Taylor. October. 12th. 
1921. (189,931.) 

24,805. ** Electric condensers.” British Thomson-Houston Co., Ltd. (General 
Electric Co.). October 31st, 1921. (189,955.) 

29.515. * Protective devices for electric circuiis;"" J. S. Peck, G. E. Сім, >. 
and Metropolitan-Vickers Electrical Co., Lid. November д, 1921. (180,967) 

29,718. '' Centrifugally-actuated electric switches for electric motors.” W. 
Fairweather (Singer Manufacturing Co.). November 8th, 1921. (189,963.) 

31.395. “ Electrostatic telephones." J. Massolle, H. Vogt, and Dr. J. Engi. 
November 23rd, 1921. (180,982.) 

31,499. '' Selecting. devices for automatic and semi-automatic telephone 
systems and circuits therefor.” Siemens Bros. & Co., Ltd., and H. E. 
Humphries. November 24th, 1921. (159,954.) 

31.756. '' Fronclad electric switches." V. Hope. 
(189,989.) 

31,960. “ Mercury and other vapour electric lamps." F. A. King, F. Rey- 
nolds, and Silica Syndicate, Ltd. November 29th, 1921. (189,993.) 

32,930. '' Electric incandescent lamps." £. Robner and E. Simic. Decem- 
ber 8th, 1921. (190,003.) 

34,510. “ Impulse transmitters of the dial type for telephone or like sys- 
tems." Automatic Telephone Manufacturing Co., Ltd. (Automatic Electric 
Co.) December 22nd, 1921. (190,017) 


September 


October Sth, 1921. 


November 38th, 1931. 


1922. 
872. " Sparking plugs." W. Pickard. January llth. 1922. (190,033) 
3,555. “ Storage battery grid." А. E. Garrett, С. E. Funnell, and W. L. 


Hotfman. February 7th, 1922. (190,053.) 

4,029. *'' Electric motor controlling switchyear." 
Garrard, and W. Wilson. February liith, 1922. 
(190.057.) 

8.368. *'' Electric glow discharge tubes," J. Massolle, Dr. J. Engl. and Н. 
Vogt. March 24th, 1921. (177,030.) | 

8.374. "' Sparking plugs." J. De La Boissiere. 
(177.779.) 

9,443. “ Power transmission systems." Metropolitan-Vickers Electrical Co.. 
Ltd. April 12th, 1921. (178.427.) 

10,629. ** Overload protective systems for clectric motors.” F. Krupp Akt. 
Ges. May 28th, 1921. (180,985.) 

13,240. “ Railway signalling.” Saxby & Farmer (India), Ltd. Mav 12th, 
1921. (179,945.) > 

24.89. '' Sound-reflecting devices for talking-niachines." Télégraphie Ges. 
System Stille. October Ist, 1921. (186,903.) —— 

28.669. '' Electrical cut-out." W. H. Hlingworth. 
(Divided application on 189,284.) (190,096. , 


M. Solomon, C. С, 
(Addition to 165,626.) 


March 29th, 1921. 


September 26th, 1921. 


PE EEEE a $ 
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Phototelegraphy.—In the December 27th issue of the 
Daily Mail а specimen of a photograph that was transmitted a 
distance of 100 yards from one building and reproduced in 
another by means of radio-telegraphy was given. With this 
end in view the journal claims to have commenced expeni- 
ments in 1908, and it is explained that the photograph is made 
to operate the transmitting apparatus in such a manner that 
the photographic image is reproduced faithfullv onsa sensitive 
film at the receiving station. 
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rBATTERIESA 


—WHICH DO NOT.GIVE TROUBLE 


ACCUMULATORS 
NE P.f 


EVOLVED FROM THE 

COMBINED EXPERIENCES 
of THREE of the LEADING 
BATTERY MAKERS . WHO 


ACCUMULATORS 


|  UNRIVALLED FOR _ 
CENTRAL STATIONS, 

PRIVATE INSTALLATIONS, 
TRAIN LIGHTING, 


YACHT LIGHTING, ARE NOW AMALGAMATED. 
TELEGRAPHIC WORK, Write for Catalogue “R.” and Р. & С. Established 1889 
MOTOR CAR LIGHTING, state the type of Battery in EP S. Established 1852. 
— A which you are specially interested. P & R. npe ed 1889, 


аў 
WITH WHICH 18 INCORPORATED THE BUSINESS OF 
PETO & RADFORD, 


Telephone : : Telegrams : 
VICTORIA 3667. '" STORAGE, SOWEST, 
(4 lines). 50, GROSVENOR GARDENS, LONDON: 


VICTORIA, LONDON, S.W. 1. 


The 3 Stl Helens Now Yeu Wishes 
MAY YOUR МАГЕ „ВЕ AS | BUOYANT AŞ = 


ST HELENS "la 
PATENT SUPER-RESILENT р e | 

BAND TYRES үй 1S 10:7) 
YOUR LIFE AS гоме ; AS-| Wow 


STHELENS PATENT .(. 
CTS.CABLES ч 


YOUR PROSPERITY 
~ AS RISKLESS 


ST HELENS 222725. 


сөтне THE ELECTRICAL REVIEW. 


APPROVED — 


WIRELESS TELEPHONY 
SETS. 


WAVE LENGTH 300/500 METRES. 


Our three-Valve Set 
has been approved 
and passed by the 
Postmaster-General 


\ i 


ACTUAL SET BEARING THE OFFICIAL SEAL. 


This instrument has been designed to 
meet the requirements of the general 
Public who possess no previous know- 
ledge of Wireless Telephony—simple to 
operate — totally-enclosed Іп pollished 
teak case—PORTABLE. 


Extra Coils can be suppiled to enable 
user to tune-in longer wave lengths. 


Full instructions on how to operate 
with each set. ; 


DRAKE & GORHAM 
WHOLESALE, LTD. 


LONDON 67, Long Acre, W.C. 2. 
MANCHESTER 29, Piccadilly. 
GLASGOW - 68, Gordon Street. 


LIVERPOOL - 61a, Bold Street. 
BELFAST  - 63, Victoria Street. 
BRISTOL - 35, Broad Street. 
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THE TELEGRAPH 
CONDENSER CO., LTD. 


INVITE ENQUIRIES FOR 


FOR 


POWER FACTOR IMPROVEMENT 


. Makers of CONDENSERS for ALL purposes. 


SIM : Address : 

TE teas VAUXHALL STREET, 

рова KENNINGTON OVAL, 
HOP 1397. LONDON, S.E.11. 


APPLY EARLY FOR NEW CATALOGUE 
OF MODERN LIGHTING FIXTURES. 


REDUCED PRICES - LARGE STOCKS 


FACTORS FOR 


C.M.A. CABLES. E.L.M.A. LAMPS. 


BENJAMIN REFLECTORS. 
J. H. TUCKER & Co., LTD., BIRMINGHAM. 


SWITCHES, ACCESSORIES, IRONCLAD, &c. 


DOMESTIC APPLIANCES. 
ALL ELECTRICAL GOODS. 


MOTORS. 
CARBONS. 


UNDERWOOD (MC*), LTD., 


53, BROWN ST., MANCHESTER. 


"Phone : 6750 (2 lines). 
su5O DON s. 9, (RATHBONE> PLACE. 


AL 


PRESCOT 
CUT-OUTS. 


NEAT, COMPACT, EFFICIENT. 
J FUSES PERFECTLY PROTECTED AND 
WELL VENTILATED. 
EARTHING TERMINAL PROVIDED. 
SEALING CHAMBER ARRANGED FOR 
VERTICAL OR HORIZONTAL ENTRY. 


BRITISH INSULATED & HELSBY CABLES, Ltd., 


Cable Makers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


d kecet РР УУ УУЛУУ, УА 
| p e 
. ЕЛИНЕ ЕНН an ва ED 
FROM THE AGENT OF A WELL KNOWN COLLIERY С. 


Ve alternating curtent Motor, which supplied driving T: 
7 обой windi has бен ix consent oboralion: since 1915 


(9 


OUR MANUFACTURES ARE THEIR OWN 
| RECOMMENDATION 


(Тае Plati e 


| Electrical ond Hydraulic Engineers. | 
Park Works, ae aT ЕИ 14, Gt. Smith Street, 


MANCHESTER. LONDON, 
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CONTRACTORS' 


COLUMN. 


(The following information is published in the interests of electrical contractors and others who are seeking for openings for new businessa; 
Considerable expense is incurred in the production of this column, and every саге is taken to ensure tbat*the information is new and : ccurate. 
but it will be understood that in a matter where so many correspondents are engaged. and where the amount of information to be handled is very 
large. this cannot always be guaranteed. If alleged inaccuracies arc reported to the Fditors, they will be fally investigated.) 


ABERDEEN.—1,120 houses (£587,000); W. Kelly, director of housing. 

ACCRINGTON.—Housing scheme, Laneside estate; borough surveyor. 

ASHBOURNE.—Extensions to schools, for Derbyshire E.C.; Diretor of 
Education. Derby. 

ASHTON-UNDER-LYNE.—Housing scheme off Mossley Road; W. Н. 
George & Son, architects, 7, Warrington Street. 

AYR.—Drill һап (£3,000), for the Ayrshire Territorial Army Force Asso- 
ciauon; the secretary. 

RATLEY. “Technical schoo! extension; W. Hanstock & Son, architects, 

BROMBOROUGH (Bikkenneap).—Extensions to soup works, for Lever Bros., 
Lu, Port Sunlight. 

PROMLEY (Kent).—Shops, High Street; A. Е. & E. A. Carter, architects. 
Billiard room, Chatterton Arms; J. Cook & Sons. Additions, 4, 
Aberdeen Buildings, High Strect, for Bridge & Co. 

PURNLEY.—Branch library, Colne Road; borough surveyor. Secondary 
school, Fowneley, and new education offices; Director of Educa- 
tion, 

BUX TON.—Additions to schools (£4.000), for Derbyshire E.C,; Director 
of Education, Derby. 

CANTERBURY.—Reconstruction of premises, St. George's Street and Bur- 
sate Lane, for Martins, Ltd., drapers. 

CARLISLE.—Kinema, garage, and billiard hall, for J. Dobson, Newcastle- 
оп- Гупе; White & Stephenson. architects, Newceustle-on-Tyne. 

CHADWELL HEATH (EssexX).—Bank, High Road, for the London County, 
Westminster, and Parr’s Bank, Ltd., London. 

CHESTERFIELD.—Forty houses, St. Augustine's Road; W. H. Wagstaffe 
and Sons, architects, Bakery, 74. Heaton Street, for E. Shiney. 
Business premises and houses, Sheffield Road, for F. Holmes. 
Shops, Hollis Lisne, for Martin Craven. Alterations and elevator, 
I$urlingrion. Street, tor Davy & Sons, Ltd., provision. merchants, 
Shetheid. 

CHORLEY.—Public baths, junction of Clifford Strect and Union Street; 
borough surveyor. 

DARLINGTON.--Housing scheme at Cockerton; G. Winter, borough sur- 
veyor. 

DENNY.— Housing scheme, for T.C.; Strong & Wilson, architects, Falkirk. 

DEWSBURY.—Extensions to the institution (£7,000); clerk to the Board 
of Guardians. 

DUMFRIESs.—Extensions, Buccleuch Buildings, for R. Barbour & Sons, Ltd., 
drapers. Rebuilding of premises ut Troqucer tweed mills, for 
Walker, Scott & Sun. 

DUNDEE.—Housing scheme, SE VP Ferry; city surveyor. Shop and 


business premises, 32-3 Murraygate; H. Wilson, 12, Victoria 
Park Avenue, nd Leeds. 
ECCLES (Lanes.).—Public lavatories, Market. Place. for the T.C.; borough 


engineer and surveyor. 

EDINBURGH.—Laundry, &c., at Convent, Colinton; Superior, Sisters of the 
Good Shepherd. Additions, West Mills, Colinton; A. R. Scott. 
Workshops at Ballantine Road, Leith, for Huntly Oil Engine 
Co., Ltd.; the manager. Alterations to shops at 100 and 
104, Lothian Road; C. Jones. War memorial hall at Merchiston 
Castle, Colinton Road; secretary to committee, Extensions at 

] Leith Hospital (£15,000); өссгесагу. Church, Bangour Village 
Asylum; Н. O. Tarbolton, architect, Edinburgh District Board of 
Control. 


kXETER.—Extensions, 166, Fore Street, for Stone & Son, Ltd., chemists. 

FINDERN.—School (£6,000), for Derbyshire E,C.; Director of Education. 
Derby. 

FORT WILLIAM.—Housing scheme, Victoria Park, for T.C.; J. G. Fal. 


coner, architect, Fort William. 

GELLYGAER.—Houss, for the U.D.C.; P. Jones-Williams, architect. 

GLASGOW.—Rebuilding at Byro ink works; secretary. 

GRANTHAM.-—Alterations, for Messrs. Haines, 28, Market Place, outfitters. 

GRIMSBY.—New fish docks ; borough surveyor. 

HALIFAX.—Additions to Park Road Corporation baths; A. C. Tipple, 
borough engineer. Halifax. 

HARROGATE.—Laboratory at the Royal Bath hospital; secretary. 

HIGH WYCOMBE.—Additions to John's Hotel, Castle Street; the pro- 
prietor. Bakery, Terriers, for W. G. Drew. 

HIPPERHOLME.—Additions to Hipperholme and Lighteliffe Conservative 
Club; C. F. L. Horsíall & Son, architects, Lord Street Cham- 
bers, Halifax. 

HITCHIN.—Engine house, for R.D.C.; W. 
to the Council. 

HOYLAND (Yorks.).—Additions, Gate Inn, Milton Road, for Clarkson’s 
Old Brewery, Ltd. 

HULL.—Hall, for trustees, Portobello Primitive Methodist church. Extension 
of the Royal Station Hotel, tor the North-Eastern Railway Со. 

KINGSTON-ON-THAMES.—Church, Arbrook Lane, for St. Raphael's Catho- 
lic church; Rev. P. E. Ryan, D.D. 

LEAMINGTON SPA.—Additions, The Parade, for Bobby & Co., Ltd., drapers, 
Cliftonville, Margate. Extensions, Bath Street, for Frank 
Smith & Co., ladies’ outfitters. 


Phillips, consulting engineer 


COLLINS ELECTRICAL, LTD., 


CENTRAL LONDON BRANCH: Tel., North 39. 


PAIRS 
WIN DS 
DESIGNS 
115, CLERKENWELL ROAD, LONDON, E.C. 1. 


Telephone: Holborn 212-213. 
а LONDON BRANCH: Tel., New Cross 163. 


LEICESTER.—Extension of schools. for trustees Clarendon Hall Baptist 
church. Extension of school, for trustees, Robert Hall Baptist 
church. 

LICHFIELD.—Public conveniences, Market Square; city survevor. 
LINLITHGOWSHIRE.—School. at Stoncyburn and addition to Redhouse 
School, Blackburn; Fred. Smith, measurer, Motherwell. 

LIVERPOOL. —Premises, St. Peter's site, for Messrs. Woolworth. 

LLANHARRAN (GLam.).—Sewage disposal works, for R.D.C.; Thomas and 
Morgan & Partners, civil engineers, Pontypridd. 

LONDON (Lexion, E.).—School, Canterbury Road, for the U.D.C.; John 
H. Jacques, architect, 61, West Ham Lane, Stratford, E. 

(LEw1suaM, 5.E.).— Extensions, St. Saviour’s Roman Catholic church 
(£3,000); Rev. J. B. Ward. 

(West Ham).—Public lavatory, Silvertown, for the T.C.; 
engineer, 

(Woop GkrEENX).—Improvements to the Welsh Calvanistic Methodist 
church (£2,000); trustees. 

LONG SUTTON $ (Lines.).—Alterations to "' Exchange Inn "5; licenser. 

LUDDENDEN FOOT.—Housing scheme, for U.D.C.; survevor to U. D.C. 

MALDON (Essrx).— Thirty-two houses, for the T.C.; the surveyor. 

MALTON (Yokks.).—Cottage hospital, off Castle Howard Road; 
to the Council. 

MANCHESTER.—Roman Catholic school at Ardwick Green, for managers. 

MARGATE.—Extensions, 43-47, Northdown Road. Cliftonville, for Dudne:s, 


borough 


surveyor 


Ltd., drapers. 
MELKSHAM (Wiuts.).— Premises and dwellings, Dunch Road, for Bigwood 
and Co. 


MORECAMBE.—New town hall; borough surveyor. 

МОВРЕТН.—145 houses at Lyne ‘mouth, for Ashington Coal Co. 

NELSON.—Alterations at the Grand Theatre; manager. 

NORTHALLERTON .—Extension of the Baptist church (1,000; Rev. H. 
Baxendale, pastor. 

OLDHAM.—130 houses, for the T.C.; the surveyor. 

PENZANCE. —Quayside extensions. the harbour, for the T.C. 
Frank Latham, borough surveyor. | 

PERTHSHIRE.-—New kinema at Crieff (£4,000); P. Crerar, motor engineer, 
High Street, Crieff. 

PORTKNOCKIE (BasrrsitiRgE)J.—Extension. of harbour (£50,000); manager. 

PORTSMOUTH .—Alterations, 13-15, Elm Grove, Southsea, for the Soutlisea 
Furnishing’ Co. 

RAMSBOTTOM.—Rebuilding of portion of engineering works, for J. Wood, 
Ltd., Garden Street. 

RAMSEY (Isie or Mas).—Houses, for the T.C.; George Кау & Sons, archi- 
tects, Douglas. 

READING.—Housing scheme (60 housx's); borough surveyor. 

RICHMOND О (Yorks.).—Additions to school house, Arkenparthdale; J. 
Wetherell & Son, arwhitects, 13, Queen's Road, Richmond, Yorks. 

ROMFORD.—Operating theatre and extensions to the laundry, for the Board 
of Guardians; Harrington & Evans. architects, 

SALISBURY.— Alterations to business. premises, Queen Street and Milford 
Street, for W. H. Borgars. 

SANDBACH § (Cnesnire).—Salt works, electrically cquipped, at Elton, for 
the British Soda Co. 

SLOUGH.—One hundred houses, for the U.D.C.; the surveyor. 

SOU THAMPTON,.— Alterations, 136-152. Above Bar, for Tyrrel! & Green, 
Ltd., drapers. Premises, High Street, for Pickford, Lid. Ware- 
house, Canal Walk, Town Quay, for the Belfast Ropework Co., 
Ltd.; Fox & Sons, architects, 44-50, Old (Christchurch Road, 
Bournemouth. 

STIRLINGSHIRE.— Electric. lighting of Dennvloanhead U.F. church; Rev. 
К. S. M. Walker, B.D., the minister. 

SUTTON (Scrrey).—Twenty-two houses, The Gallop and Langley Park 
Road, for P. W. Meredith. 

TIPTON.—Bakery, Leabrook Road, for Mr. Morrall. Extensions, * Hol- 
beache," Victoria Road, for the Tipton and Ocker Hill Nursing 
Association. 

TRANENT (East Lormnw)-—Rebuilding of Elphinstone school; clerk to 
Education Committee, 

TYNE DOCK.—Alterations to engine shed, for North-Eastern Railway Co.; 
S. Wilkinson, architect to thè company, Irving House, Westgate 
Road, Newcastlc-on-T yne. 

WAKEFIELD.—School at Outwood (£2,300), for trustecs, Primitive Methodist 
church. Waterworks scheme (£94,000); borough surveyor. 

WALLINGTON (ScRREY).—Hall, Stanley Park Road, for the Wallington 
Crusaders; the secretary. 

WALSALL.—Tramway shelter at Bloxwich, and motor-'bus garage; 
surveyor, 

WATFORD.-—Extensions to infirmary, for the Board of Guardians (£7,200); 
A. Saxon Snell & Phillips, architects. 

WELLINGTON $ (Savov.).—Kinema and theatre, Walker Street, for a syndi- 
cate; surveyor to U.D.C. 

WINDERMERE.—Additions to Burnside Private Hotel; the proprietor. 

WREXHAM .—Buaths and laundry, for the T.C.; borough survevor. 

YEOVIL.—Bungalows; A. Abbott, architect, Vicarage Street, Yeovil. 


(£13,000), 


borough 


From 1/16 h.p. to 5,000 kW. 
Mica Moulding Plant specially laid 


down for high voltage and turbo work. 


Telegraphic Address: *‘ Colarmairs, Holb., London." 
WEST LONDON BRANCH: Tel., Southall 168. 


ELECTRIC SOLDERIN G IRONS. 


е APPLIED. Fos f 
^OY*NOV 1919 y 


Guaranteed 


for SIX 
Months. 


REDUCTION 
BROWNING'S ELECTRIC со 


* BROWNING'S” 


me All Voltages. 
icu Mu Four Sizes: 
| 1, 13, 25, 3} lbs. 


IN PRICES. 


a s o 


PAT. No. 170016 


Imperial Works, St. Martin's Avenue, ‘Fast Ham. London. E.C6 
AST, HAM 801. 9 ? 


e Telephone No. 
9 Telegraphte p os: 


‘Electrocls, Khoo, London 


tt 
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9 SOMETHING ENTIRELY NEW 


rum ee al nom eo TIT Res 


LR аа IN ELECTRIC FIRES ! 


66 А 7 
gf ÉLECtTIC 


99 


Fires 


Elements Made on an Entirely New Principle 
embodying New Patents which 
Produces far Greater Radiant Heat 
than any other Electric Fire on the Market of equal 
consumption; 

3 KILOWATTS. 
No. 73285. Copper B 


ee O SEND TO-DAY FOR FULL DESCRIPTIVE LIST. 


J.& W. B. SMITH, Ltd., 


Established 1 


LON D ON —and 


Head Office and Showrooms: 15-23, Farringdon Road, E.C. 1. 
AGENCIES IN ALL PARTS OF 


GLASGOW. 


118, Howard Street. 
THE WORLD. 


( nee a Parkinson Motor is installed 
its position is never usurped. 
ЇЇ becomes the pioneer of 
a long line of sales “pr it satisfies. 
tis simple, reliable, and 


| thorough throughout | 
Fg APIRKINSON | 


GUISELEY 
LEEDS 
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British Electric Plant 


is noted the World over 
for 


SERVICE & SATISFACTION. 


Arab hl wh tb bait Ge ad 71 v EU KL. 


Have been manufacturing plant for 20 years. 
Their products have attained by their excellent 
performance and. reliability the highest! reputa- 
tion in all fields wherever employed. 


Send enquiries to:— 


THE BRITISH ELECTRIC PLANT Co., Ltd., 
Offices and Works : 
Alloa, Scotland, and Greengate and 
Bedford St., Manchester. 


Also at - LONDON : 11, Upper Woburn Place, W.C.J. GLASGOW: 
66, Carrick St. EDINBURGH: 26, Dundas St NEWCASTLE: 
4, St. Nicholas Buildings. SWANSEA 113 and 12, Wind Street. 


1 
1 
1 
- 
] 
1 
! 


ar A ns Ла латы. Poorer. 


беренеде. = ii | : — 
iEn THE NORTHERN OABLE & WIRE WORKS, LTD. 


Stet ко сул COPENHAGEN. 
=ч. EM TOREM e = 


Тае gee EIU TON 


“REX 


HOUSE SERVICE METERS. 


D.C. 
Motors 


All Sizes 
and = 


Voltages. 


Used by the Leading British Corporations and Supply Large London Stocks for Immediate Delivery. | 


Companies. 
RECORDING METERS. 
АММЕТЕВЅ Transformers & Alternators. 
VOLTMETERS. 


SOLE BRITISH AGENTS: | ELLIS & WARD, Ltd., | 
THOM P SON & CO. 3 LONDON—Portugal St., Kingsway. Tel: Holborn 595. | 


48, Watling Street, BIRMINGHAM— 149, Edmund St. TeL: Central 1405. 
city Ob. LONDON, E.C. 4. | GLASGOW—116, Hope Street. | Tel.: Central 4921. | 


| 
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MARK OF 


BOILER FEEDING. 


Single or Compound Pumps. € 


WITH DEAR COAL ECONOMY IS ESSENTIAL. 


Write fer Partioulars : 


La ] 
ü 
8 


| 
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“PLENTY” STATIONARY 
OIL ENGINES 


FOR ELECTRIC SUPPLY STATIONS. 


The design and construction of “ Plenty " Stationary Oil. Engines is the 
outcdime of engineering experience extending over many years. They 
are not of the hot bulb type, a fact which is particularly emphasised by 
describing them as surface ignition t rhe design embodies ample 
capacity and consequent reliability. "Immediate starting from the cold. 
Run on residuum fuel oil. Every “ Plenty " Engine carries a 2 yere 
guarantee. . 
ойм» ч illustrated pare dealing in detail with ' “Plenty ” Marine 
Oil Engines and “ Plen " Stationary Oil Engines will be forwarded, 


free upon request, ове аг with a specimen copy of our month'y publi- 
cation " Oil Power." 


- 


150-B.H.P, Plenty Heayy Oil Stationary Engine. Опе ef (wo engines 
supplied to Star Brash Co., direct coupled to alternators. | LE МТ 
кш Sole Selling Agents for “ Plenty " Stationary Oil e SON LIMITED Ү 
Engines in the UnitedKingdom : KINGS ROAD WORKS - 
Messrs. BANKS, WARNER & CO., LTD., | NEWBURY, - BERKS. 


Albert Embankment, - - Vauxhall, S.E. f, |... NEWBURY 7. Telegrams: “PLENTY.” NEWBURY. 
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NATHAN & ALLEN, LTD. 


25, Victoria Street, London, S.W.1. 


TELEPHONE: TELEGRAMS: CABLES: Copes: 
Victoria 9830. “ Nathallect, Vic., London." Nathallect, London. Western Union, Bentley's 
9831. : and Private. 


SOLE AGENTS FOR THE BRITISH EMPIRE FOR 
F. SAUTER, B.A., BALE, SWITZERLAND. 


AUTOMATIC ELECTRIC 
TIME SWITCHES. 


AIR AND OIL BREAK. 


Cat. No. 551—552. For Currents from 2 to 200 Amperes, 1, 2 and 3 Poles,” 
s ara е ' and for Voltages up to 500 Volts, А.С. or D.C. 
an ind. 


14 days lever movement. 


Price Lists on Application. 
In C.I. Case. 


xxxii 


OUTDOOR 
TRANSFORMERS. 


Some of our latest Orders include ;— 


WE ALSO MAKE THIS TYPE WITH 


FOR TAKING ARMOURED CABLES. 


THE ELECTRICAL REVIEW. 


There is nothing cheaper 
in Manufactured Brass than 
Extruded Rods and Sections. 


Whatever the part may be, if it is adaptable to production from the 
bar, extruded metal is the cheapest material. 


If you are not fully acquainted with the possibilities of extrusion for the 
cheaper production of your small parts, ask us to send our Catalogue 
B42, showing the vast diversity of intricate patterns we are constantly 
making . . . or ask us to advise you whether your articles lend them- 
telves to extrusion. Our advise is gratis and impartial, 


—and there’s nothing better than 
a McKECHNIE-produced section. 


We can extrude Rods and Sections from 1 4 S. W.G. upwards in thickness and 
in section covered by a 7" dia. circle, in High-speed Screwing Brass, Naval 
Brass, Manganese Bronze, Forgeable Alloys and High-:trength. Bronzes. 


Write to-day for Catalogue or Advice. 


:BROTHERS 


Rotton Park Street, BIRMINGHAM. 


"Phone: Edgbaston 381 (4 lines). 'Grams :—" MeKechnie, Birmingham." 


Smelting Works: WIDNES, LANCS. 


LONDON-—17, Victoria Street, Westminster, S W. 1, 
BRANCHES ; | MANCHESTER—513, Corn Exchange Buildings. 
' | NEWCASTLE.ON.TYNE—90. Pilgrim Street. 
LEEDS—Prudential Buildings, Park Rew. 


Mt СО eR 
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10 Single-phase, oil-cooled 
Outdoor Transformers, 
4200 kVA, 50 periods, 
15750/3150 Volts. 


3 Three-phase, oll-cooled 
Outdoor Transformers, 
3150 kVA, 50 periods. 
15750/3150 Volts. 


b Three-phase, oll-cooled 
Outdoor Transformers, 
2500 kVA, 50 perlods, 
47000/3150 Volts. 


TRIFUCATING BOXES 


EE ES OO ESE Oe EEE се 
Quick deliveries guaranteed. 


[January 5, 1928, 
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Société Anonyme Le Transformateur, Paris. 
LONDON OFFICE: 25, Victoria St., LONDON, S.W.1. 


Telephone No.: VICTORIA 182. 
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^H 
Plastic Arc Welding 


(The Wilson System) 


The best proof of the high efficiency of Wilson Plastic 
Arc Welding outfits is contained in the names of 
those who use them. Below are just a few of these: 


The Admiralty. 
Great Western Railway. 
Lendon, Midland & Scottish Railway. 
Cammel, Laird & Co. 


D. & J. Allan, Liverpool. 

D. & R. B. Scott, Dundee. 
National Welding Co., Newcastle. 
Central Welding Co., "Manchester. 

Nottingham ER. | 


The Southern Railwa 
London & Nerth Eastern "Railway. 
Harland & Wolff. 
Midland Rly. Carriage & че Со. 
Workman, Clark & Co 


French Navy. 
Danish Navy. 
Societa Baccum, Italy. 
Belgian State Railways. 
Attock Oil Co., India. 
Shanghai-Nanken Railway. 
Allan, Berry & Co, Calcutta. 
Egyptian State Railways. 
Indian States Railways. 
Stevenson, Cook & Сө. 
New Zealand. 


Madras & Southern Mabratta Riy. 


©0000800004L 8008808080880 80880888888 


[ 
0000000000000000000000000000000000000000000, 


Write for full particulars. 


Caxton House, Westminster, London, S.W.1. 
Telephone : Victoria 2900, 2901. Telegrams : "Peters, Vic, London." 


Works : SLOUGH and SUNBURY. 


“INVINCIBLE” (WET) AIR FILTER 


AND HUMIDIFIER... - © (FULLY PATENTED) 
FOR TURBO. ALTERNATORS AND ALL кімоз oF GENERAL 


"LA 


1922 Modei. 


VENTILATION 


The Air Current is directed through g gills, where it is brought into intimate centact with 
constantly changing wetted aua суын passing through a hurricane water spray 
and free moisture eliminating devices 


Air outlet guaranteed water free. Turbo-alternators as clean 
when opened up after use as new. 


ШШШ ИШ ШШЩ 
WRITE FOR NEW ILLUSTRATED PAMPHLET. 


ИПШИППППШПШЇЇЇЇЇПЇЇЇЇЇПШШЇЇЇШЇШЇЇЇШНЇЇ 


We have supplied Fites to the principal Municipal Undertakings in Great Britain 
and Ireland. Fer b ig power houses such as in Collieries. Ironworks, Chemical 


Works, Cotton Mills, cal Railways, and Power Supply Companies, the 
Aapua, and ‘ge export to France, Japan, India, Australia, China, South Africa, New 
, etc. 


We specialise in the manufacture of ducting and flume work. 


LOM TCO CO CE UR 


SOLE MANUFACTURERS : 


W. GRICE & SONS, LTD., 


lronfounders & Engineers, Minerva Works, 


FAZELEY ST. BIRMINGHAM. 


. London Office: " Howard: 'House,"' 4, Arundel St., W.C.2, s Telephone:  . 
"Phone: CITY 8067. Central 114, BIRMINGHAM. 
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Нек Driving in Industrial Factories 


“EMCOL” Patent inge io MOTORS, 


being specially designed for 
the purpose, form the most 7 Г =т= TIU TT 
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ni 
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Е 


modern method of driving 
Industrial Machinery. 


Special features include :— 

Low power losses in transmitting Elec- 
trical Energy into mechanical work. 

Windings and working parts are totally 
enclosed, ensuring steady and reliable 
driving, even in Dust or Damp-laden Gr, 
atmospheres, without use of vent pipes. 
Coel running assured by patented 


cooling arrangement embodied in design 
of motor. 


Built in all sizes, Slip-ring ‘and 
Squirrel-cage, from 4 to 150 B.H.P. 


Prices and particulars from 


WALTER McGEE & SON, LTD., 


"Аз KING ST, W. — ALBION WORKS, PAISLEY. 


UNITY POWER FACTOR——\ 


REPRESENTS 


MAXIMUM ECONOMY. 
CROMPTON SELF-STARTING SYNCHRONOUS MOTORS 


are the simplest of this type constructed. 


Advantages : 


Start against overload. 

Require plain Rotor Starter and ordinary Stator 
Switch only, 

Excitation circuit always closed. 

No skilled operators required. 

Self-synchronising. 

Leading power factor if required. 


Our extensive experience in application of these 
motors for Power Factor Improvement and 
general Industrial Service is at your disposal. 
Write for Descriptive Lists. 


May we send yeu complete Lists of our Spee з у Чы. 
Manufactures 2 "^  Synchronous*Motor Driving Fan. 


W Regd. Office : 
xs Salisbury House, Е.С. 
Telegrams— Telegrams— 
“CROMPTON, А " gp nn Phone, 

gena ORD." T riae 


London Wall 4734 


161 Cirad & CO., LTD., Chelmsford, ENGLAND ES 
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COMMUTATOR GRINDERS. 


INVENTED AND 


Friction- | ML, | 
Driven „А, DS XA D _ MANUFACTURED 
or | А 52 ; pO 


Motor- 
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BY 


IN USE ALL OVER THE WORLD кы “166, Walworth Rd., LONDON, S.E.17 


E. N. BRAY, un 


CONTROL GEAR MAKERS. 


Agee, ” | 
PE Х.А 


Å- 


DRUM STARTER OPENED UP FOR INSPECTION. 


NOTE THE SIMPLE CONSTRUCTION. 
SLACKEN FOUR NUTS, THAT’S ALL. 


RESISTANCE & SWITCH COMPLETELY ACCESSIBLE, 


ers WHIPPS + WORKS. : ier 
elephone : | : ; 
941 WALTHAMSTOW, WOOD STREET, WALT LONDON 


WALTHAMSTOW, LONDON, Е.17. 


a ERNEUT P EE 


i ЛЛ 
N MANUFACTURERS O O., кишен 
FANS, BLOWERS & EXHAUSTERS, 


ARMSTRONG-WHITWORTH 
AN LIGHTING SETS © 


WHAT THE NAME ENSURES— 
Reliability. Low First Cost. 
Economical Running—far less than the 
cost of electric lighting from the mains. 
Insist on an A.W. Set. 
WRITE FOR FULL SPECIFICATIONS AND PRICES. 
Sir W. d. ARMSTRONG, WHITWORTH & Co. Ltd. 
Gt. George St., Westminster, London, $.W. 1. 
"Phone: Victoria 4010 (6 lines). 'Grams : ' Zigsag, Pari., London.’ 


À For Ventilating, Cool- 

<°) ing, Drying, Heating, 
КО also Fans for Forge 
Fires, Cupola Furnaces, 
or other purposes requir- 
ing a powerful blast or 
suction. 


List No. 45 on appli-ation. 


EX DIRECT - CURRENT 


203, QT. DOVER STREET, LONDON, S.E. 1. 
4 B C Code, Sth Edi on. poTelegrams t ULMINE BrDIST, LoxDox.'' 
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ИИТИИ Е 


TASTIRNON 


TOCKISTS of Astro Intensifier electric 


light reflectors report to us that not only 
do their sales steadily continue to increase, but 


ПШПШ 


ШИШИШИ 


ШШШ ШИШ! 


ШШШ 


that their general business is feeling the 
: benefit of the fresh custom attracted by 
- this popular line. 
= A window demonstration of [Institution itself are now fitted with 
= ASTROS COMBINED Astros. What is good enough 
= WITH EDISWAN FULLO- for the expert should certainly 
= LITE LAMPS will bring Бе good enough to interest the 
= immediate and lasting results— ordinary user. 
= and we aid with showcards, Ы h 
= catalogues, leaflets, &c., and with To ai abie to x ae y ri 
= consistent Press advertising and Customer how to T " » ad 
- propaganda. "current in half and yet obtaia a 
= : better light does pay ; and once 
E Faraday House certifies that that Astros commence to sell in 
= the Astro Intensifier increases the а district, each опе sold acts as 
= light under an electric lamp 2231 а most efficient example and 
= times, and lamps in this national advertisement. 
= The Astro Intensifier ie dono 
= for the electric lamp what the 
= mantle: did for the gas et. 
Е E ae а ыа ори 0 TRADE TERMS and ADVER- 
= : 500 watts, and prices : TISING MATTER upon appli- 
| А LM cation to ASTRO ELECTRIC 


= : LTD., 48, Carlton, House, Lower 
Жүзү үү ҮЕ Regent Street, S.W.l. 

: solid brass, with a pearl : 

: silver reflecting surface : 

: of extraordinary power. : 

: It fits in nests for packing : 

: and takes little room. : 


*F»cos*ontuatt")n9s 2t sc. 84999229*89299259299492499922*9922*4" 
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in T.M.C. House Telephones. 


T.M:C. House Telephones take you right into the 
well-to-do homes. 


T.M.C. House Telephones are reliable, well made and 
excellently finished in different “period " styles. 


T.M.C. House Telephones are supported by excellent 
over-printed literature, press advertising, showcards, etc. 


T.M.C. House Telephones retail at an exceptional low 
price. 


Trade terms are liberal. 


Post this page to us with your letterhead and we will send you 
full particulars. 


/ 
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козлы о. НОМЕ МРС. @ LTD | 


IrT'ELEPHONE МРС. @ LTD 


LONDON” 


Е | HOLLINGSWORTH WORKS, DUDWICH, LONDON, S.E.21. 
SYDEN HAM N UNS = "BUBAS TIS, "ойс ROX 


а BERNINI ЕЛП YARN IN PAAR ES 
LE у. 


TO SOR WORRIES IPAE A 


МОУ оу 
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THE QUANTITY RUN IN 
PRECISION REPETITION WORK. 


Perfect fit interchangeability : | 
is the result of experience : 

in modern manufacturing : 
methods on the quantity basis. 


QUALITY RESULTS ON 
| 
| 


Comparison of any repetition 
parts emanating from this 
factory. will reveal absolute 
truth to specified limits. 


We can quote keen prices for 
superior finished bright bolts 
and nuts, screws, washers, split 
pins, cylinder studs, shackle 
bolts, and small parts to 
Specification, and guarantee 
" On Time" Deliveries. 


теси деши "7: M GENERAL CABLE 
Canterbury St. :: Coventry. : f MANUFACTURING 


47, Victoria St., London, S.W.1. 


8, S. ORE ДИ ы Si £ 
18, Queen asgow ZEE Leatherhead. D. 
ss исап one: /5, LEATHERHEAD. 
egrams: [SOLD ep ed a, 


| 


ETCHELLS, CONGDON & MUIR, I^ 


Ancoats, MANCHESTER. 
Electric Lift Makers. 


S. G. LEACH & CO., L. 


26/30, Artillery Lane, 
| LONDON, E.C. 


FANS & MOTORS 


For all Voltages and Periodicities. 


The E.C.M. Hand Rope Gripper 

introduces the safety features 

of the Electrically Operated 

Lift to Lifts operated by other 

means. The Safety Electric 

Lock is now possible on non- 
electric lifts. 


PATENT BEEDLE-BLADE EXHAUST FAN. 


The Most Efficient Extant. 


The requirements of the Home 
Office are fully met by the 
introduction of this apparatus. 


DO YOU KNOW 
THESE MOTORS? 


PP ere "= ==== тз тз эз аз аз тз ша со ео он ез эз тз эз эз эз =з =з езе 


1923 


IF NOT— 
START THE NEW YEAR WELL 


AND MAKE THEIR ACQUAINTANCE. 


WATCH THIS SPACE 
FOR FORTNIGHTLY ANNOUNCEMENTS. 


. =- xt E 


SPECIAL OFFER OF WIRELESS SUPPLIES TO THE TRADE ONLY. 
2,000 Sample Parcels of the best Accessories at much under cost. 


N order to advertise our various lines of Wireless Supplies, we are offering, for a limited period only, the 
following sample parcels at considerably under Trade Terms. This offer is extended to the Trade exclusively, 
and one parcel only will be sent to one address. 


CONTENTS. 

1 pair BROWN “A” TYPE HEADPHONES (Maker's price 58/-)  .. £2 2 6 
1 4-volt 40-amp. FULLER BLOCK TYPE ANNE merce эйр ssi ) 112 6 
1 “ PARLIPHONE” LOUD ane yu 112 6 
1 COIL HOLDER ... 150 
1 Set of 4 BURNDEPT COILS eus 15 0 
1 VARIABLE CONDENSER, with scale, for Panel Mounting. 018 6 
1 MULLARD CONDENSER & GRID LEAR s 076 
1 FILAMENT RESISTANCE i 0.4 0 
1 Pair TELEPHONE CORDS 2 si ТА 0 3 6 
Packing and Carriage 09 0 

£10 0 O 


We will forward the above sample parcel, securely packed and carriage paid in U. K., upon receipt of cheque for 
HGS = I2 - в 
We are prepared to do this because we wish every Wireless Dealer to see the exceptionally fine quality of all our 


goods, and because we are convinced that repeat orders will inevitably follow. Every one of the above items are 
QUICK SELLING LINES AND IN GREAT DEMAND. 


WE FACTOR ONE QUALITY OF WIRELESS ACCESSORY—THE BEST. 
Inferior Qualities lead only to disappointment. 
SEND US YOUR ENQUIRIES. IMMEDIATE DELIVERY FROM STOCK. 


THE CITY ACCUMULATOR CO, 


79, MARK LANE, LONDON, E.C. 3. 


Please note New Telephone Number: AVENUE 13186. 
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Large and Small 
Put in “NEWTONS "—1it pays. 


Designed Right for Power. Constructed 
for Endurance. Silent—Smooth—and no 
trouble in Running. Stand big Overloads. 
Proved Reliable— yet competitive in Price. 


NEWTONS of TAUNTON 


D.C. Motors and Generators 


Catalogue and quotation on application—with pleasure. 


Шани: Б ЖЫН 
S 
КМ, NEWTONS SALES DEPARTMENT : 


ROTAX (MOTOR ACCESSORIES), LTD. 


(Incorporating Newtons of Taunton). 


Rotax Works, Willesden Junction, London, N.W. 10. 


Sey RWS 


К eos i; AGENCIES: 
ILLESDEN Lanner ы $, E. ре ЕЗ Messrs. Baxter & Caunter, Ltd.. 219, Tottenham 
2480 oad, W. 
Private Branch MIDLAND COUNTIES: ‘Messrs Robinson & Hands. Ld..54, Barwick St.. B'h'm. 
Piek YORKS. : Messrs Firth & Rursell Sterling Wks.. Shafton Lane, Holbeck, Leeds. 
ene L’V’ POOL & CHESHIRE: P. Wright, 31. Radcliffe Bldgs., 37. Moorfields L'pool. 


SCOTLAND : Messrs Andrews & Co., 40, West Campbell Street, Glasgow. 
WALES ‘except N. Sec): W. А Rede dk. Russell Blds., St Mary St. Swansea. 
NORTHERN COUNTIES OF IRELAND: Mr. J. Ardrey. 45. High St.. Belfast, 
S. Counties of IRELAND: — House, Temple Lane, Dame 
F. W. Parkes & Co., Faraday Street. Dublin. 


ЛЕ ЕП Б» 


REPRESENTATIVE 


REPULSION START—INDUCTION REQUIRED PROMPTLY FOR 
of standard construction A wellknown. Wholesale: Supply 
have long enjoyed a repu- House require an energetic and 
tation for quiet operation. pee Agent re бергени 

to take over and extend а soundly- 
To-day they ore used as established local connection in 
standard equipment by West Lancashire, Cheshire and 
many of the manufac- North Wales, with Headquarters 


turers of such apparatus at Liverpool. 


as is installed in public Applicants should have suitable premises for stocks 
buildings, churches, schools and facilities for handling and distributing same. 
, , 


and residences. 


The lines to be handled are : all classes of 
Continental (directly imported) and a wide 
range of English-made Installation Acces- 


1/10 to 40 H.P.—25 to еа Switchgear and on oa 
| exclusive salies arrangements within the 
duni. Im) Cycles territory) Cables, Flexibles, Bell Wires, 
шк fe a Vacuum THEY KEEP-A-RUNNING. etc., and Conduit and all Conduit Fittings. 
— -—-- Remaneration : Fixed weekly contribution towards expenses 
Д Manufactured only by together with a liberal commission on turnover. 
~-ENTURY ELECTRIC COMPANY. It is essential that applicants should show 


St. LOUIS, MO. U.S.A. evidence of capacity to obtain and handle 


А STOCK OF "CENTURY" MOTORS IS CARRIED IN LONDON BY- business on a really large scale. 


The Sole British Agents— Applications (which will be treated in strictest confidence) (о: 


SWEDISH zizcr«c LIMITED Box 2601, 


8, CHANCERY LANE, W.C. 2. ELECTRICAL R EVIEW, 
Sales Manager: R. A. MARPLES. ` 4, LUDG ATE HI LL, Е.С. 4 


Telegrams: “Antosyncro, Flect, London." Telephone: Holborn 170A. 
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Gent & Co., Ltd. 


Coal Dust Firing. 


Simon-Carves, Ltd. 


Coal Meters. 
Lea Recorder Co., Ltd. 


Commutaters. 
Watliff Co. 


Commutator Grinders. 
Phillips, J., & Co. 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirrlees Watson Co., Ltd. 


Conductors (Alumiaium). 
British Aluminium Co., Ltd. 


Condults. 


Credenda Conduits Co., Ltd. 
Edison Swan Electric Co., Ltd. 
Electrical Conduits, Ltd. 

General Electric Co., Ltd. 

Key Engineering Co., Ltd. 
Simmonds Bros., Ltd. 

Simplex Conduits, Ltd. 

Steel Tubes and Conduits Co., Ltd. 


Controllers. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Electric Control, Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Ellison, G. 

Erskine, Heap & Co., Ltd. 

Etchells, Congdon & Muir, Ltd. 
General Electric Co., Ltd. 
Reyrolle, A., & Co., Ltd. 

Veritys Ltd. 


Converters (Motor). 
Peebles (Bruce) & Co., Ltd. 


Cenveyors. 


Fraser & Chalmers Engineering 


Works. 
Ceoling Towers. 
Worthington-BSimpson, Ltd. 


Couplings. 
Electro-Metals, Ltd. 
Jardine, J., Ltd. 
Current Limiters. 


Chamberlain & Hookham, Ltd. 
Edison Swan Electrie Co., Ltd. 
Electrical Utilities, Ltd. 


Dimmers. 
Curtis Manufacturing Co. 


Dynamo Brushes. 


British Thomson-Houston Co.. Ltd. 
Veritys Ltd. 


Dynamo Repairs. 


Bertram Thomas. 
Walters, Austin, & Son. 
White, Jacoby & Co., Ltd. , 


Dynamos. 


British Thomson-Houston Co., Ltd. 
Canning & Co., Ltd. 

Crompton & Co., Ltd. 

Crypto Electrical Co., Ltd. 

Cutting Bros., Ltd. 

Edison Swan Electric Co., Ltd. 
Electric Construction Co., Ltd. 
Electromotors, Ltd. 

Genera! Electric Co., Ltd. 

Hall, J. P., & Co., Ltd. 

Holmes. J. H., & Co. 

Lancashire Dynamo & Motor Co., Ltd. 
McClure & Whitfield. 

Peebles (Bruce) & Co., Ltd. 

Rees Roturbo Mfg. Co. 

Small Power Dynamo & Motor Co.,Ld. 
Swedish General Electric Co., Ltd. 
Todman, Ryall & Co., Ltd. 

Veritys Ltd. 


Earthing Clips. 
Hann & Ingle. 
Multiway Earthing Clip, Ltd. 
Ryman, F., & Co. 


Ebonite. 
american Hard Rubber Co. (Britain). 
t 


Barrett & Elers, Ltd. 

British Ebonite Co., Ltd. 

Carson, F. M. 

India Rubber, G.P., & T. W. Co.. Ltd. 


Electric Heating. 
Cable Accessories Co., Ltd. 
Carron Company. 
Edison 8wan Electrio Co., Ltd. 


Electric Vehicles. 
British Electric Vehicles. 


Electric Washing Machines. 
Duncan Watson & Co. 


Electrical Accessories. 
Cable Accessories Co., Ltd. 
Edison Swan Electrico Co., Ltd. 
McGeoch, W.. & Co., Ltd. 


Electrical Soldering Irons. 


Browning's Electric Works. 


Electricity Meters. 
Allen, West & Co. 
Bastian Meter Co., Ltd. 
Bertram Thomas. 
Chamberlain & Hookham, Ltd. 
Edison Swan Electric Co., Ltd. 
Electrical Apparatus Co., Ltd. 
Ferranti. Ltd. 
General Electric Co., Ltd. 
Thompson & Co. 


Electro Medical Appliances. 
Rogers Electric Sales Co. 


Engineers and Centractors 

(Electrical). 

Adamson, Daniel, & Co., Ltd. 

British Thomson-Houston Co. 

Clarke, Chapinan & Co., Ltd. 

Electromotors, Ltd. 

English Electric Co., Ltd. 

Gath Electrical Engineering Co. 

General Electric Co., Ltd. 

India Rubber, G.P. & T. W. Co., Ltd. 

Johnson & Phillips. Ltd. 

Moy, E. F.. Ltd. 

Peebles (Bruce) & Co., Ltd. 

Veritys Ltd. 

Western Electric Co. 

Westinghouse Electrio International 


Engines (Gas). 
Hindley, E. 8., & Sons. 


Engines (ОП). 
Hick, Hargreaves & Co., Ltd. 
Mirrlées, Bickerton & Day 
Plenty & Sons, Ltd. 
Ruston & Hornsby, Ltd. 


Engines (011 & Gas). 
Atlas Diesel Co., Ltd. 
Consolidated Pneumatic Tool Co., Ld. 


Engines (Steam). 
Bumsted & Chandler, Ltd. 
Reavell & Co., Ltd. 

Sisson, W., & Co., Ltd. 


Exhibitieus. 


British Industries Fair, 


Extrnded Metals. 
McKechnie Bros. 


Fans. 
Aland & Co. 
Bumsted & Chandler, Ltd. 
Cable Accessories Co., Ltd. 
Davidson & Co., Ltd. 
Edison Swan Electric Co., Ltd. 
General Electric Co., Ltd. 
Hogan & Wardrop. 
Leach, 8. G., & Co., Ltd. 
Marelli, E., & Co., Ltd. 
Sturtevant Engineering Co., Ltd. 
Veritys Ltd. 


Feedwater Treatment. 
Dearborn Chemical Co. 
Weir.. а & J., Ltd. 
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Fibre. 


Austin & Hayes. 

Carson, F. M. 

Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light). 


Beuttell, A. W., Ltd. 

British Thomson-Houston Co., Ltd. 

Cable Accessories Co., Ltd. 

Dorman & Smith, Ltd. 

Drake & Gorham Wholesale, Ltd. 

Edison Swan Electric Co., Ltd. 

Engineering & Lighting Equipment 
Co., Ltd. 

Foster Engineering Co.. Ltd. 

General Electric Co., Ltd. 

Imperial Lighting Co. 

Jeary Electrical Co., Ltd. 

Proprietary Smallwares, Ltd. 

Simplex Conduits, Ltd. 

Smith, J. & W. B., & Co. 

Tucker, J. H., & Co., Ltd. 

Veritysa Ltd. 

Underwood (M’chter), Ltd. 


Fittings (Fancy). 
Edison Swan Electric Co., Ltd. 


Forgings. 


Electro Mechanical Brake Co., Ltd. 
Jenkins, R. 


- Fuse Boards. 


Bill, 8., & Co., Ltd. 

Edison Swan Electric Co., Ltd. 
Erskine, Heap & Co., 

Midland Electric Mig. Co. Ltd. 
Sanders, Wm., & Co. 

Veritys Ltd. 


Fuse Boxes. 


Cable Accessories Co., Ltd. 

Edison 8wan Electric Co., Ltd. 
Henley's, W. T., Tel. Wks. Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 

Parmiter, Hope & Sugden. 


Fuses. 


Cable Accessories Co., Ltd. 
Donovan & Co. 

Edison Swan Electrio Co.,Ltd. 
Erskine, Heap & Co., Ltd. 
Foster Engineering Co.. Ltd. 
McGeoch, W., & Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 

Reyrolle, À., & Co.. Ltd. 


Generators. 


British Thomson-Houston Co., Ltd. 
Broadbent, T. W., Ltd. 

Brush Electrical Engineering Co. Ld. 
General Electric Co. Ltd. 

Swedish General Electric Co., Ltd. 


Glass. 


Edison 8wan Electric Co., Ltd. 
General Electric Co., Ltd. 


Heating & Cooking Apparatus. 
Arora Co., The 

Automatic Telephone Mfg. Co., Ltd. 
Belling & Co. 

Benham & Sons, Ltd. 

Bertram Thomas. 

British Electric Transformer Ce... Ltd. 
Cable Accessories Co., Ltd. 

Carron Company. 

Credenda Conduits Co., Led. 
Cressall Manufacturing Co. 

Edison Swan Electric Co., Ltd. 
Electric Fires, Ltd. 

Electric Heating Co. 

“lectrical Utilities, Ltd. 

Enterprise Manufacturing Co. 
weneral Liectric Co., utd. 

Hotpoint Electric Appliance Co., Ltd. 
Jackson Electric Stove Co. 

Joyner, C., & Co. 

May & Padmore, Ltd. 

Premier Electric Heaters, Ltd. 
Russell Elecl. Appliances Co., Ltd. 
Simplex Conduits, Ltd. 

Sullivan, H. W. 


India Rubber. 
India Rubber, G.P. & T.W. Co., Ltd. 


Instrnments (Measuring). 


British Thomson-Houston Co., Ltd. 
Cambridge & Paul Instrument Co., Ld. 
Edison Swan Electric Co., Ltd. 
Erskine, Heap & Co., Ltd. 

Everett, Edgcumbe & Co., Ltd. 
Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 

India Rubber, G.P. & T.W. Oe., Lad. 
Johnson & Phillips, Ltd. 
Measurement, Ltd. 

Moy, E. F., Ltd. 

Nalder Bros. & Thompson, Ltd, 
Record Electrical Co., Ltd. 
Walsall Electrical Co., Ltd. 

Weston Electrical Instrumené Ce.,Ld. 
White Electrical Instrumeat Oe. 


Insulating Beads. 
Holder-Harriden, Ltd. 


— ——————XX]ÀÀÓ— MÀ À—— à EO Ed 


January 5, 1923.) THE ELECTRICAL REVIEW. | xliii 


| 


| CAMBRIDGE WORKSHOP 
| POTENTIOMETER. 


FOR CHECKING RARE METAL AND 
BASE METAL THERMO - COUPLES 
IN INDUSTRIAL INSTALLATIONS. 


COMPACT, PORTABLE & SELF-CONTAINED. 


Let our Resident Engineer call on you. 


We have representatives in most districts. 


The (“атла Је and Paul 


INSTRUMENT СО [72 


WORKS :- Head Office. 45.GROSVENOR PLACE 


CAMBRIDGE огоо ~ LONDON. S.W.. 


Wrile for descriptive List No. 191 X. 


н 


E are Specialists in the Design, Construction and 
Application of Fans for every conceivable purpose. 


W 


“WILCOX” TUMBLER COUPLER 


consists of a tube of hard, polished fibre suitably 
bored for the accommodation of the switch 
knobs. Each end is tapped to receive cupped screws 
of large diameter which retain the switch knobs 
securely in position against the inner bore with a 
vice-like double grip, so :— 


The V 


4 


ча, 
LE 


QM 


“CYCLONE Ng 
ELECTRIC FAN 


The exceptional neatness of ''"WiLcox'' Tumbler 
Couplers makes them specially suitable for positions 
where good appearance is highly desirable, such as 
on small switch and fuse panels; there are no 


unsightly projecting screw heads or risk of scoring 
the bar. Their extremely simple and robust con- 
struction puts unskilled labour at its ease; they are 
self-aligning and the screws will not fall out. Their 
use conserves stores space, saves time in the stores 
and on the job and makes the provision of a double- 
pole coupled tumbler switch merely a matter of single- 
pole tumbler switches 


" WinLcox" Tumbler Couplers аге made in 3, 5 and 
10 amp. sizes, either double or triple pole and the 
prices are competitive! Contractors should ask 
their factor for price list and factors can obtain 
overprinted folders and terms from 


EDWARD WILCOX, 


WALRAM WORKS, York St.. City Rd.. HULME, 


MANCHESTER. 
Expert Enquiries Invited. 


—FOR DIRECT AND ALTERNATING CURRENTS— 
is the outcome of 40 years' experience of Ventilating 
Engineering. Since the first '' Cyclone '' fan was installed 
this perfect ventilating instrument has maintained its 


supremacy. It is without a rival in efficiency, reliability 
and workmanship. It is built on the usual sound '' Cyclone '' 
lines and it never fails. 

If you need a fan which runs silently with a minimum current 
consumption for a maximum of air moved you need the 
'" Cyclone ''—the fan that has been installed in Buckingham 
Palace and the House of Commons. The motors are of two 
types; Enclosed Ventilated, and Totally Enclosed. 


Write now for Booklet No. 380. 


MATTHEWS & YATES, Ltd., 


Cyclone Works, Swinton, 
Near Manchester. 
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Insulating Material. 


Asbestos & Electrical Fittings Co.. Ld. 
Carson, F. M 


Elec. & Ordnance Accessories Co.,Ltd. 


Fleming, Birkby & Goodall, Ltd. 
General Electrio Co., Ltd. 
Gladstone, J. W., Ltd. 

Hobdell, Way & Co., Ltd. 

India Rubber, G.P., & T. W. Co., Ltd. 
Ioco Rubber and Waterproofing Co. 


Ltd. 
Litholite Insulators, Ltd. 
L.P.8 Electrical Co. 
Lorival Mfg. Co. (1921), Ltd. 
Mica and Micanite Supplies, Ltd. 
Mica Manufacturing Co. 
Micafil, Ltd 
Micanite and Insulators Co., Ltd. 
Peters, G. D., & Co., Ltd. 
Pinchin. Johnson & Co., Ltd. 
Rohinson, L., & Co. 
bainple, А. A. 
Siemens Bros. & Co., Ltd. 
Siluminite Insulators Co., Ltd. - 
Spicers, Ltd. 
Sugg, W., & Co., Ltd. 
Taylor & Petters, Ltd. 
Taylor, Tunnicliff & Co. 
Weidmann, H., Ltd. 


insurance. 


British Engine, Boiler and Electrical 
Insurance Co., 

Ironclad Switcbgear. 
Berry's Electric, Ltd. | 
bill, 3., & Co., Ltd. 
Hritisli 'Thonison- Houston Co., Ltd. 
Cable Accessories Co., Ltd. 
Edison Swan Electric 'Co., Ltd. 
Ellison, G. 
Enterprise Manufacturing Co., Ltd. 
Erskine, Heap & Co., Ltd. 
Foster Engineering Co., Ltd. 
Genera) Electric Co.. Ltd. 
Midland Electric Manufacturing Co. 
Neyrolle, A., & Co., Ltd. 
Sanders, Wm., & Co. 
Vincent Switchgear Mfg. Co. 

Lamp Holders. 

Cable Aceessorics Co., Ltd. 
Edison Swan Electric Co., Ltd. 
General Electric Co., Ltd. 
Western Electric Co., Ltd. 
White, J. C. 


Lamps (Arc). 
General Electric Co., Ltd. 


Lamps (Carbon and M.F.). 
British Thomson-Houston Co., Ltd. 
Crowther & Osborn, Ltd. 

Cryselco, Ltd. 
Dawson, E., & Co. 
Drake & Gorham Wholesale, Ltd. 
Edison Swan Electric Co., Ltd. 
lish Electric and Siemens Sup- 


Forum & Co. 

Feste Engineering Co., Ltd. 
General! Electric Co., Ltd. 
Irradiant Lamp Works. 
Huntelite, Ltd. 

Jong, A. de 

N.V. Electra Gloeilampen Fabriek. 
Oma Lamp Co. 

Peebles (Charlesworth) & Co. 
Plant & Supplies, Ltd 

Nivan Electrical Co., Ltd. 
Superlamp, Ltd. 


Lamps (Portable). 


White, J. C. 
Wilson, L. E. 
Lathes. 
Churchill, C., & Co., Ltd. 
Lead Smelters. 
Pass, Capper, & Son. 
Lighting Sets. 
Alden Engine Co., Ltd. 
Boulton & Paul, Ltd. 
Capel & Co. 
City Electrical Co. 
Edison Swan Electric Co., Ltd. 
Genera! Electric Co., Ltd. 
Lowke & Sons, Ltd. 
New Pelapone Engine Co., Ltd. 
Russell, Newbery & Co. 
Sims & Sims. 
Studebaker, Ltd. 
Turner. 8., Ltd. 


Lightning Conductors. 
Furse, W. J., & Co, Ltd. 
Machine Tools. 
Taylor & Challen, Ltd. 


Magnets (Lifting). 
" M.P.” ElectricWelding Machine Co. 


Magnets (Permanent). 

Graham, A., & Co. 

Mica. 
Rirmingham Mica Co. 
Mica and Micanite Supplies, Ltd. 
Mica Manufacturing Co., Ltd. 
Mícanite and Insulators Co., Ltd. 
Moores. J. & Co. 
Taylor & Petters, Ltd. 
Vandervelde, L. 
Wiggins, F., & Sons. 
Motor Starters and Controllers. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Brook. Hirst & Co., Ltd. 
Electrica] Apparatus Co., Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Ellison, George. 
Elliston, Evans & Jackson, Ltd. 
Exskine, Heap & Co., Ltd. . 
Geipel, Wm., & Co. 
General Electric Co., Ltd. 
Igrenio Electric Co., Ltd. 
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Motor Starters and Controllers. 
( Continued.) 

Moy, E. F., Ltd. 

Reyrolle, A., & Co., Ltd. 

Smal! Power Dynamo & Motor Co..Ld 

Solenoid Regulator Co. 


Veritys Ltd 

Motors. 
A & A. Electrical Co., Ltd. 
Aland & Co. 


B.K.B. Electric Motors, Ltd. 

Boothroyd, H. T., Ltd. 

British Electric Plant Co., Ltd. 

British Thomson-Houston Co., Ltd. 

Brittain’s Electric Motor Co. 

Broadbent, T. W., Ltd. 

Brook, E., Ltd. 

Century Electric Co. 

Churton, T. Harding, & Co., Ltd. 

Crompton & Co., Ltd. 

Crypto Electrical Co., Ltd. 

Cutting Bros.. Ltd. 

Edison Swan Electric Co., Ltd. 

Klectromotors, Ltd. 

Ellis € Ward, Ltd. 

Firth & Russell. 

Flather & Co.. Ltd. 

Fuller's Electrical and Mfg. Co. 

General Electric Co., Ltd. 

Green, Horace. 

Hall, J. P., & Co., Ltd. 

Higgs Bros. 

Ingleby & Co., Ltd. 

Lancashire Dynamo & Motor Co., Ltd. 

Laurence Scott & Co., Ltd. 

Macfarlane Engineer!ng Co.. Ltd. 

Mackie, W., & Co. 

Mather & Platt. 

Mavor & Coulson. Ltd. 

McClure & Whitfield. 

MeGee, W., & Son. Ltd. 

Моро уен Electrical Co., 
Ltd. 

Northumbria Motors, Ltd. 

l'urkinson, F. A., Ltd. 

Peebles (Bruce) & Co., Ltd. 

Rees Roturbo Mfz. Co., Ltd. 

Rotax (Motor Accessories), Ltd. 

Royce. Ltd. 

Simplex Conduits, Ltd. 

Sinan Power Dynamo & Motor Co., 
Ltd. 

Submersible Motors, Ltd. 

Sun Electrical Co., Ltd. 

Swedish Genera! Electric Co., Ltd. 

''odman. Ryall & Co., Ltd. 

Verity's Ltd. 

Wright Motors, Ltd. 


Motor Repairs. 


Browninzg's Electric Co. 
Crewe, Allen & Co. 
Walters, Austin, & Son. 
White. Jacoby & Co., Ltd. 


Oll Cans and Filters. 


Wells, A. C., and Co. 
Oils. 
Wilcox, W. H., & Co., Ltd. 
Patent Agents. 


Pillars. 
Hardy & Padmore, Ltd. 
Plummer Blocks. 
Jardine, J., Ltd. 


Porcelain, China, &c. 


Joseph, H., & Co. 
Macintyre, J., & Co., Ltd. 


Power Presses. 
Bliss, E. W., Co. 
Power Units. 
Wallwork, H., & Co., Ltd. 
Pulleys. 


Jardine, J., Ltd. 
Unbreakable Pulley and Millgearing 
Co., Ltd. 


Pulverised Coal Plant. 
Simon-Carves, Ltd. 


Pumps. 
Bumsted & Chandler, Ltd. 
Hall, J. P. & Sons. 
Pulsometer Engineering Co, 
Rees Roturbo Mfg. Co., Ltd. 
Worthington-Simpson, Ltd. 


Recording Apparatus. 
Gent & Co. 


Goold, L. 


Rectifiers. 


Hewittic Electric Co., Ltd. 
Power Rectifiers, Ltd. 
Woods, M. W. 


Reels. 
Wayne Engineering & Equipment 
Co., Ltd 
Resistance Wire. 

Electrical Alloy Co. 
Engineering Supplies Co., Ltd. 
Wiggin, H., & Co., Ltd 

Rheostats. 
Bertram Thomas. 
Bray, E. N., Ltd. 
British Thomson- Houston Co., Ltd. 
Cressall Manufacturing Co. 
Curtis Manufacturing Co. 
Electro-Mechanical Brake Co., Ltd. 
Igranic Electric Co., Ltd. 
Isenthal & Co., Ltd. 
Moy, E. F., Ltd. 
Walters, Austin, & Son. 
Zenith Manufacturing Co. 


Scale Remover. 
Gilman, Frank. 


MISCELLANEOUS 


Relating to Situations, Articles for Sale 
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Scrap Metal Buyers. 
Buyers of Scrap Metal, Ltd. 


Screws and Terminals. 


Armstrong, Stevens & Son, Ltd. 
Coventry Repetition Co., Ltd. 
Davis & Timmins, Ltd 

L.P.S. Electrical Co. 

Moy, E. F., Ltd. 

Ormond Engineering Co. 
Precision Screw Co. 

Ross, Courtney & Co., Ltd. 
Showell, E., & Sons, Ltd. 


Buter. Fr. 
Shades. 


As'ro Electric, Ltd. 
Cable Accessories Co., Ltd. 


Shafting. 
Jardine, J., Ltd. 
Slate. 


Ashford. Dunn & Co. 
Electrical Mineral Products, Ltd. 


Siotted Steel. 
Constructors, Ltd. 
Soldering Material. 
Fluxite, Ltd. 
Stampings. 


JIarris, A. E.. & Co., Ltd. 
Manor Works Co. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 


Steeplejacks. 
Furse, W. J., & Co., Ltd. 
Stokers. 
Dennis, E., & Co., Ltd. 


Switch Celis. 


Croft Granite, Brick and Concrete Co. 


Switchboards. 


Berry's Electric, Ltd. 

Bertram Thomas. 

Bray, Markham & Reiss, Ltd. 
British Thomson-Houston Co. Ltd. 


‚ Edison Swan Electric Co., Ltd. 


Ellison, G. 

Erskine, Heap & Co., Ltd. 
Ferguson, Pailin & Co. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 
Johnson & Phillips, Ltd. 
Moy. E. F., Ltd. 

Reyolle, A., & Co., Ltd. 


Robinson & Hands Electrical Co., Ltd. 


Sanders, Wm., & Co 
Veritys Ltd. 
Walsall Electrical Co., Ltd. 


Switches. 


Berry's Electric, Ltd. 

Bertram Thomas. 

Bill, S., & Co., Ltd. 

Bremner, Ashton. 

British Thomson-Houston Co., Ltd. 
Cable Accessories Co., Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Ltd. 

Edison Swan Electric Co., Ltd. 
Erskine, Heap & Co., Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd 
Hodves, C., & Co., Ltd. 
Johnson & Phillips, Ltd. 
McGeoch, W., & Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 

Nathan & Allen, Ltd. 

Parsons, C. H., Ltd. 

Reyrolle, A., & Co., Ltd. 
Sanders, W., & Co. 

Sperryn & Co., Ltd. 

Statter, J. G., & Co. 

Voritys Ltd. 


Tank and Girder Work. 
Braby, F., & Co., Ltd. 


Tapes. 


Abbott, Anderson & Abbott, Ltd. 
L.P.8. Electrical Co. 


Telegraph Condensers. 
Telegraph Condenser Co., Ltd. 
Telegraph Poles. 
Armstrong, Addison & Co. ` 
Telephones. 


British L. M. Ericsson Mfg. Co., Ltd. 


Dennis, W. F.. & Co. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 

Graham, Alfred, & Co. 


Relay Automatic Telephone Co., Ltd. 
Sterling Telephone & Electric Co., Ld. 


Western Electric Co., Ltd. 


Time Switches. 


Geipel, Wm., & Co. 
Gent & Co., Ltd. 


Tools, &c. 


Marryat & Place. 
Taylor & Challen. 
Wolf, 8., & Co., Ltd. 


Tools, Boiler Scaling. 


Gilman Frank. 


Tools (Portable Electric). 


Consolidated Pneumatio Tool Co., Ld. 


White, Jacoby & Co. 
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Tramway Supplies. 
British Thomson-Houston Co., Ltd. 
Edison Swan Electric Co., Ltd. 
General Electric Co., Ltd. 
Hanchett, Barrett & Co. 

McGeoch, W., & Co., Ltd. 
Tramway Supplies, Ltd. 


Transformers. 


Bremner, Ashton. 

British Electric ‘Transformer Co. 
British Thomson-Houston Co., Ltd. 
Ferranti, Ltd. 

Foster Engineering Co., Ltd. 

Fuller Electrical & Mfg. Co. 

Genera! Electric Co., Ltd. 
Hackbridge Electric Construction 


Co., Ltd. | 
Johnson & Phillips, Ltd. 
Soc. Anonyme Le Transformateur. 


Tubular Sleeving. 
L.P.8. Electrical Co. 


Turbines. 
English Electric Co., Ltd. 
Fraser & Chalmers Eng. Works. 
Huy, Maryon & Co., Ltd. 


Turbines (Steam). 
tlas Co.. Ltd., Copenhagen. 
ritish Thomson-Houston Co., Ltd. 
Dorey, E. W. 
Howden, J.. & Co. 


Turbines (Water). 


Armstrong, Sir W. G., Whitworth 
and Co., Ltd. 

Boving & Co., Ltd. 

Gordon, J., & Co., Ltd. 

Hay. Maryon & Co., Ltd. 

Vickers, Ltd. 


Vacuum Cleaners. 


British Vacuum Cleaner Co., Ltd. 
Duncan Watson & Co. 

Edison Swan Electric Co., Ltd. 
Gillespie & Beales. 

Simplex Conduite, Ltd. 

Turner Aspirators, Ltd. 


Vacuum Pumps. 
Consolidated Pneumatic Tool Co., Ld. 


Varnishes, &c. 


Crane, Fredk., Chemical Co. Ltd. 
Bterling Varnish Co. 


Ventilation. 


Edison Swan Electric Co., Ltd. 
General Electric Co.. Ltd. 
Matthewe & Yates, Ltd. 
Veritys Ltd. 


Water Recorders. 


Gent & Co., Ltd. 
Gordon, J., & Co., Ltd. 
' Lea "' Recorder Co. 


Waterpower Engineers. 


Gordon, J., & Co., Ltd. 
Hay, Maryon & Co., Ltd. 


Welding. 
British Oxygen Co., Ltd. 


Welding Machines (Electric). 


Consolidated Prieumatic Tool Co., Ld. 
Da ysohms, Ltd. 
"M.P." Electric Welding Machine Ce. 


Wire (Covered). 


A.C.E.C. (Ateliers de Constructions 
Bicciriques de Charleroi). 

British Insulated & Helsby, Ltd. 

Cable Makers’ Association. 

Callender's Cable & Construction Co. 

Concordia Electric Wire Co., Ltd. 

Connolly's (Blackley), Ltd. 

Edison Swan Electric Co., Ltd. 

Enfield Ediswan Cable Works, Ltd. 

Foster Enzineering Co., Ltd. 

Geipel, Wm., & Co. 

General Cable Mfg. Co., Ltd. 

General Electric Co., Ltd. 

Glover, W. T., & Co., Ltd. 

pei es & Irwell Rubber Co., 
at 

Henley's, W. T., Teleg. Wks. Co., Ltd. 

Holland Insulated Wire and Cable 
Works. 

Hooper's Telegraph & I.R. Works, Ltd. 

India-Rubber, G. P. & T.W. Co., Ltd. 

Johnson & Phillips, Ltd. 

Liverpool Electric Cable Co., Ltd. 

London Electric Wire Co., Ltd. 

L.P.8. Electrical Co. 

Marshall & Pluitree, Ltd. 

McGeoch, W., & Co.. Ltd. 

Northern Cable & Wire Works, I. td. 

Saxonia Electrical Wire Co., Ltd. 

Smith. H. W., & Co. (1920), Ltd. 

St. Helen's Cable & Rubber Co., Ltd. 

Union Cable Co., Ltd. 

Ward & Goldstone. 

Western Electric Co., Ltd. 
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BRITISH ENGINEERING TRAINING 
FOR CHINESE STUDENTS. 


Since first we advocated in these columns that the 
British Government should follow the example of 
the United States and France by signifying its 
willingness to forgo the sums due from China under 
the Boxer indemnity, much water has flowed down 
the Yangtsekiang, a good deal of loot, and not a little 
blood. Revolt and disorder have been rife in China, 
and such powers as have been established there from 
time to time have been more concerned in diverting all 
the funds they could seize to the purpose of internal 
strife than in devoting any money to education. 

The latest information to hand is far from reassuring 
from a business point of view for the simple reason that 
unrest and instability seem to be the words that sum 
up the situation of large parts of this vast country. 
There are prophets who predict worse things than we , 
have yet witnessed, fearing that China may become a 
second Russia, but this pessimistic view is discounted 
by various reports. 

Experience shows it to be unwise to allow one’s 


opinions and attitude to be changed by the latest sensa- 


tional report that comes along in regard to so vast, во 
obscure, and so interesting a land as China. Any de- 
pressing view of the moment should be considered in 
conjunction with the official observations on the 
Chinese trade situation that appear on another page 
of this issue. Further, it is certainly not the view of 
American business men that the market is one to leave 
to itself because of unsettlement, for only this week 
have our newspapers reported a coming big American 
financial invasion of China, which is being organised 
with the co-operation of leading Chinese experts. When 
we dream our dreams regarding these foreign markets 
15 is well to remember that they have eminent commer- 
cial and financial leaders and that we shall do well to 
adopt the co-operative policy as the Americans and the 
Germans are doing. А | 

Sooner or later the land must reach a stage when the 
people will advance, whether along their own or along 
Western lines time will prove, but if we can assist such 
a movement, it will only be in accordance with British 
traditions toward China in the past. 

If we discuss the disposal of the Boxer indemnity 
with the appearance of having primarily in mind the 
commercial advantage of securing to Chinese students 
the benefit of British ideas, it must not be imagined that 
we fail to see that such attitude may be misinterpreted. 
We are aware that those who look at the commercial 
side of this matter have already been subjected to 
criticism by those who think that in forgoing the Boxer 
indemnity we ought to be inspired by loftier ideas than 
those of self-interest. We believe, however, that what- 
ever we do to assist China forward to her own peculiar 
type of development or to Western development will 
lead to larger international relations of. the Chinese 
peoples with, to them, the outside world, of which we 
form & part. Therefore, we do not belittle the ideals ot 
others by considering what lies within our own special 
province—scientific, technical, and industrial relations 
between China and Britain in the years that follow 
stabilisation. Indeed, these influences may be employed 
in co-operation with the efforts of the statesmen and even 
those of the missionary to lift hundreds of millions of 
Chinese to a higher level of civilisation. | 

In the proposals to assist young Chinese in their 
studies by training them in British ideas апа 
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methods so that commercial relations would be strength- 
ened between the two countries, one had visions of 
young Chinamen, who had advanced their engi- 
neering education in British drawing oflices and work- 
shops, returning to their own country, where, in co- 
operation with our own experts, they would play a 


prominent part in developing the resources of China on, 


the most approved Western lines. То such aims the 
American Government directed its portion of the 
indemnity. A similar intention was held in France 
until the recent trouble over the Banque Industrielle de 
(‘line resulted in a decision to expend the monev instead 
on liquidating some of the bank's liabilities. | 

The British Government was long in makine up its 
mind on the subject, and, during the war, its com- 
sideration was postponed and payments of the indemnity 
instalments were waived as a condition of China's entry 
Into the conflict as our Ally. Since the Armistice the 
need for economy has been so great that it was felt impos 
“ible for the British Treasury to pass over any possible 
source of income. It has, however, been known for some 
ume now that the committee over which Sir John Jordan 
presided was in favour of the scheme for applying the 
payments to the education of Chinese students, 
is gratifying to learn from Peking messages in the 
daily Press that the authorities there have been informed 
of our Government's decision. 

Over ten million pounds is the smn involved, spread 
over 23 vears. Many different organisations are ready 
to take a hand in arranging the expenditure. and many 
proposals for schools and colleges, with British in- 
structors, are appearing in our newspapers. There 
is а plan to place Chinese apprentices in engineering 
and other works in this country, and we wish it could 
be adopted. It 1s, of course, recognised that there are 
diflieulties— perhaps it could have a limited application. 
Foreign pupil courses at works could hardly include 
large numbers of pupils, the management might tind it 
awkward to conduct the training of half-a-dozen different 
nationalities at once, and arrangements would be neces- 
sary between different works for suitable distribution; 
1t has also been said that the labour unions would object 
if the shops contained more than a certain number of 
apprentices—but. difficulties can always be found, and 
if other nations can find accommodation in their: fac- 
tories for special foreign pupils for a limited period, 
it ought to be possible to overcome the objections. 

It was stated in the last annual report of the 
B.E.A.M.A. (кс. Rev., April 7th, p. 500) that 92 
‘overseas "" students from various parts of the world 
had been admitted to members’ works, but very few of 
these, it seems, came from China. It was stated that a 
publication was being prepared setting forth the facili- 
ties existing in the w rorks and the educational possibili- 
ties offering in this country for such 
students. 

It has been suggested that a sounder scheme would be 
tə spend the greater portion of the money in China, Ex- 
pert British instructors could be found there already ; 
for example, one may quote the work accomplished at 
the Hong Kong University under Prof. Middleton Smith, 
but at various places in China, if the idea be found 
acceptable, the instruction could be developed along the 
same lines, and additional instructors and equipment 
could be sent if desired. Every good for the future 15 
to be secured by co-operation between the two nationali- 
ties bv such means. We must continue to take the long 


view in regard to China and shape our policy accord- 
inelv. 


bad 


© overseas 


' IT appenrs that the recent changes 1n 
Insufficient 


postal rates in this country and be- 
Postage. tween this country and overseas mar- 


kets have led to confusion in the 
posting departments of some of our export trading 
firms. We believe that the matter only requires to be 
mentioned for it to be righted. We have so often felt 


sore when we have been made the victims of correspon- 
i 


and it 


dents of some other lands which shall be nameless that 
we can enter sympathetically into the feelings of over- 
seas correspondents who by pure inadvertence or through 
insufficient knowledge of junior posting assistants are 
subjected to tie same treatment. The amount of physic 
шау be small, but it leaves a nasty taste behind and does 
not impress the potential purchaser with the methods 
ov the British house that desires to do business with 
him. We would not have given the matter this promi- 
пепсе were it not that the Department of Overseas Trade 
is continually receiving complaints, and that the Post 
Осе has been moved by the frequency of errors to issue 
а special leaflet relating to the matter and setting forth 
the correct charges. 


— LL — ————— 


lr is announced that the Federation 


Combined of British Industries, which is adopting 
British the principle of the © combined 
Exhibits at exhibit” for its members’ manufac- 


Foreign Fairs. tures in the case of the Toronto Inter- 
national Exhibition, has decided to 
follow a similar course at two other shows. These are: 
the Barcelona Industries Fair, which will be held from 
March 17th. to 23th, and the Finnish National Fair at 
Helsingfors, from July Ist to 6th. While it is felt that 
bv means of the combined British effort a more promi- 
nent and more effective display may be secured than 
would happen with a few scattered stands, it is also 
conceivable that at many foreign shows, under prevail- 
ing conditions, i voodly number of manufacturers and 
traders would not be in evidence if the only course 
open to them was to have an individual exhibit. For 
shows. that are not of long duration the principle seems 
to be an excellent one, and if properly carried ont it 
should keep British names and British manufactures 
in evidence in foreign markets, a matter of paramount 
importance just now. 


| ReceivinG a deputation from the 
Imperial Empire Press Union, with regard to 
Wireless the wireless service of the Empire, the 
Telegraphy. — Postinaster-General, Mr. Neville Сһаш- 


berlain, is reported to have said that 
the Government had not vet reached a decision on the 
matter, but this would not be long delayed. As business 
nen, they recognised that the present system could not 
be allowed to continue for long. 

With all respect to Mr. Chamberlain, a newcomer to 
his office, and with full appreciation of his sincerity 
of purpose, we are impelled to say: Fudge” Хо 
long as the Tniperial Wireless Service remains in the 
hànds of ihe hinperial Government, so long will. delays 
aud disappointinents, and the handicap ping of trade, 
and the cramping of the news service, continue. From 
the first we have opposed the committal of the service 
to the hands of a Government departinent, and if ever 
a forecast has been justified in the event, ours has been. 
The history of the relations of the Post Office to long- 
distance radio- telegraphy in this country has been one 
long stury of hesitation, rec consideration, equivocation, 
evasion, and procrastination; innumerable promises 
have been made, but none have been fultilled. We do 
not suggest that the technical staff of the Post Осе 
1s at fault; its eneineers eould do the work if they had 
the op jportunity—but there is no stability of policy or 
purpose in the Government. 1t never reaches а decision, 
and although the present system cannot be allowed to 
continue, it continues. 

If, ten vears ago, private enterprise had been per- 
mitted to carry out an Imperial scheme, we should have 
led the world in radio-telegraphy: an Imperial service 
would bave been functioning before the outbreak of 
war, and by this time we should have had an adequate 
-vstem of wireless communication in full operation. 
But private enterprise must be repressed at all costs— 
even at the cost of depriving the Empire of a sorely- 
needed system of cheap and rapid intercomumunication, 
As Mr, Robert Donald said at the interview. and as we 
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say—we don't care much whether we get round the Em- 
pire by опе step ‘or two steps or three steps, or by 
whom the system is administered, so long as we get 
there; he added that the smaller papers get most of their 
foreign news by wireless from France, Germany, the 
United States, and Japan ! 

Meanwhile the Dominions, in utter disgust, have cut 
short the negotiations and have decided to make their 
own arrangements. Oh, that we could do the same! If 
the Government would only leave the thing alone, we 
should soon have an Imperial wireless service. 


Wk stated last week on official autho- 
Engineering ritv that the electrical and machinery 
Firms and the exhibits at the British Empire Exhibi- 
Wembley tion promised to be on such a scale that, 
Exhibition. as certain supplementary sections were 
to be added, the original specified 
space would be inadequate. But there are a good many 
hrus in the engineering industry which have not yet 
taken definite action. | 
The trade depression, due to so many causes, has not 
made them enthusiastic to enter upon large exhibition 
commitments while shadowed by uncertainty. But the 
present depression will pass as these drear winter 
months dissoive into spring and summer, and any firm 
which can afford it should make sure that it has its 
arrangements made in good time so as to prevent dis- 
appointment. We have to draw attention to an 
announcement appearing in our other pages this week, 
in which the British Engineers’ Association, which 1s 
responsible, as our readers know, for organising the 
‘shipbuilding, marine, mechanical, and general engi- 
neering ?” section, intimates its intentions and issues 
un invitation. The electrical industry touches these 
different sections of engineering at many points, and 
their exhibits will call for many electrical requirements 
in association with them. In addition to that, ** general 
engineering ’’ is so comprehensive a term that it would 
b» difficult to say what it did not include if the exhibit- 
ing firm desired it to be elastic. It is not easy, there- 
fore, to see exactly where the line is to be drawn between 
the two classes of exhibits for the respective sections of 
the Machinery Hall—but we have no doubt that the 
two responsible Associations will prove themselves equal 
to settling the question if it should arise. The 
announcement of the British Engineers’ Association 
shows that that body has decided to adopt a course of its 
own in regard to space allotment, for no space in its 
section has yet been allotted, nor will it be until Thurs- 
day, February Ist, when its Exhibition Committee (the 
personnel of which is given in our ‘‘ Business Notices ”’ 
to-dav) meets for that purpose. Firms that wish their 
applications to come before that sitting must make their 


wants known to the Association not later than Satur- 


day, January 27th. 


In a letter from Mr. F. W. Purse, of 


London's West Hain, published in our columns 
Electricity — this week, we are accused not only of 
Supply. vain repetition, but of the pursuit of 
ideals remote (as ideals often are) and 

fallacious. Mr. Purse says that he has yet to learn how 


the reorganisation of electricity supply is going to 
make any appreciable difference in the matter of the 
variety of methods, systems, and prices. For our part 
we cannot conceive any sort of reorganisation which 
would leave these untouched, and we persist in the 
attitude adopted in our *' Leaderette ’’ last week. 

We are sanguine enough to hold that a cheap and 
abundant supply of electricity is really possible and not 
so remote as Mr. Purse would have us believe. But the 
indefinite continuance of existing arrangements must 
not be permitted, and. unless the Electricity (Supply) 
Acts are merely expressions of pious hope, will not be 
permitted, 


The changing of systems of supply will necessarily be 
difhcult and entail expense, but we cannot agree that 
distribution systems will be the chief obstacle. The 
main burden will be the cost of replacing appliances 
operated by power; this will principally affect motors. 
Domestic appliances will not constitute such a serious 
difficulty on account of their shorter life and easier 
replacement. Unification of systems will put the manu- 
facturing industry on a firmer basis; with the standard 
designs which will be made possible ‘‘ delivery from 
stock ’’ will become the rule rather than the exception. 
As we said last week, improvement must come gradually ; 
but it must come, 

As for the smaller stations, enough has been said of 
recent years (taking them as a whole) to show their 
detrimental effect upon development by their inability 
to reduce prices to the level which must be reached if 
electricity is to come into its own. The best authorities 
ure agreed that the remedy lies in concentration of 
plant—not necessarily in ''super-stations " (properly 
described by Mr. Purse as a ''bogey "), but still in 
groups which would permit of improved efficiency. As 
the plant in these small stations becomes obsolete, it must 
either be replaced, or the stations must be superseded by 
something better; the aim of the Electricity Cownnis- 
sioners, in whom we have the greatest confidence, is to 
insist upon '' something better." 

The question of prices is bound up in the foregoing 
considerations, and we stil maintain that the wide 
difference in prices to be found in adjacent districts 
makes electricity supply appear an arbitrary sort of 
business. The ordinary consumer gets his other corn- 
inodities at prices bearing some sort of resemblance to 
each other in different districts; he is sure to con- 
sider electricity in the same light, and, not: being a 
student of costs, will think he is being exploited. Elec- 
iricity, in many areas, has forced its way to tlie front 
by sheer merit and in spite of high prices, but there is 
a limit to its growth under such circumstances. We are 
convinced that if the efforts of eighty-four authorities 
were co-ordinated and guided by a central authority 
nothing but good could possibly result. 


THe year 1922 was a ditħicult period 
for the Norwegian electrical engineering 
industry. This statement is made by 
Mr. Per Kure, principal of one of the 
Norwegian manufacturing works, in 
the course of a communication to Norges Handels- 
tedende. In explanation he states that stocks had been 
accumulated when high wages were in operation, and it 
had been necessary to dispose of these stocks at prices 
which correspond to the present rates of wages or even | 
at lower prices. That sale prices have so greatly fallen 
ої is attributed to foreign competition in Norway. 
Countries with a depreciated currency have sent their 
electrical manufactures to Norway at sale prices, which 
are far from covering the Norwegian costs of produc- 
tion, particularly as there are practically no import 
duties on many articles. Ad valorem duties are levied 
on electrical machines, and these duties were justified | 
when they were adopted, but they now afford scarcely ` 
any protection in the face of competition from low-value 
countries. | 

Mr. Per Kure complains that the Government, the 
local authorities, and private individuals display scanty 
interest in the use of goods of Norwegian manufacture. 
As a significant example in this respect, he refers to the 
loans of 50,000,000 kronen which the Government | 
granted to various electricity supply works in order to 
enable them to complete installations which thev had 
begun, a large part of which money went direct to other 
countries. The demand for large machines is at a mini- 
mum at present. The firms producing machines, trans- 
formers, and apparatus can now be said to be keeping 
their works going as a kind of emergency working, see- 
ing that the need is to continue operations as long as 
possible in. expectation of better times. 


The Electrical 
Situation in 
Norway. 


D 
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NOTES ON 
By W. 


“ The State of the Art." 


" Arc welding practice is in advance of theory. It ів 
an established tact that good welds can be made on any 


ferrous material if certain conditions are observed, and : 


the standardisation of these conditions has been estab- 

lished for many applications by empirical methods. Ав 

usually happens in an empirical art, there is considerable 

divergence of opinion on many points, which can only be 

reconciled by the establishment of exact knowledge." 
Tne above is taken from the opening lines of a paper on 
arc welding read by Mr. J. Caldwell before the Institu- 
tion of Electrical Engineers, with an appendix by Messrs. 
H. M. and F. M. Sayers, entitled ‘‘ An Investigation of 
the Iron Welding Arc,” which was followed by an excel- 
lent demonstration, by these gentlemen, of various 
phases of the working a.c. are thrown upon the screen.* 

This paragraph, along with the appendix and demon- 
stration, led me to hope that we should have a real dis- 
cussion leading to that '' exact knowledge °’ which is so 
urgently required. These hopes were, however, not 
realised. With the notable exception of the only lady 
speaker, the physical, as distinguished from the empiri- 
cal, side of the question was entirely ignored. 

It is in the hope of stirring into life such a discussion 
amongst your readers that I venture to offer the follow- 
ing notes :— 

Covered v. Uncovered Electrodes. 

“ For variations in current, the electrode material and 
arc lengths being fixed, the contact surface áreas and the 
cross-section of the gaseous conductor automatically vary 
so as to keep the current density in each constant. The 
resistance of the whole arc, therefore, varies inversely 
with the current passing. These statements are subject 
to qualification, but at least are a first approximation." 

. The above quotation, from the same paper, may serve 


as a text. 
The two statements аге :— 


(1) The current density in the arc is constant. 

(2) The resistance of the arc varies inversely as the 
current. 

I suggest that in practice these proportions are de- 
parted from very widely indeed, and that it is due to 
this being insufliciently understood that much of that 
'* divergence of opinion,"' at all events for the a.c. arc, 
arises. 

To take the second statement first: '' The resistance 
of the arc varies inversely as the current." If this is 
the case, then IR — constant, and the volt-ampere curve 
for arcs of constant length would be a horizontal line 
(see fig. 1), the resistance curve resembling that shown 
in the figure. 

Mrs. Ayrton, Dr. Steinmetz, and others have given 
volt-ampere curves of arcs, metallic and otherwise, many 
of them for alternating current, all of which have a 
strong family resemblance to one another, and may be 
represented by the curve in fig. 2. 

From this it may be seen that for the higher values 
of current the curve is fairly horizontal, but for the 
lower values it shoots up very rapidly indeed. I have 
found that, roughly, the ''elbow " begins between 70 
and 50 amperes. 

In the case of the direct-current arc, it is quite possible 
to take some convenient point, such as 50 amperes, and 
decide that it is inadvisable to try to weld below it, and 
indeed comparatively little welding is, at present, done 
below this point; but the problem becomes а very 
different one when a.c. 1s used, though, as will be shown 
later, this sudden rise in the volt-ampere curve, t.e., 
sudden increase in the resistance of the arc, must be, 
and is, provided for to some extent in the case of direct 
current. 


* See Errcrnicar, REVIEW, Jan. 5th, p. 34. 
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If you consider the values of current and voltage 
shown in fig. 2 to be the instantaneous values, instead of 
the r.in.s. values, and give, say, the point A as maximum 
current, it is apparent that the arc sweeps from the top 
of this curve to А and back again twice per period of the 
impressed volts, wAatever the r.m.s. value of the current 
used, and it is obvious that this large variation of the 
resistance becomes very important indeed. 

Before attempting to see how the difficulties arising 
from this may be coped with, it is Just as well to form 
some idea as to why it takes place, and I suggest the 
following reason :— 

Consider the arc as a conducting cylinder; assuming 
its length constant, as the current decreases, the cylinder 
decreases in diameter (you can see that when welding). 
But whereas the cross-section of a cylinder decreases as 
the square of the diameter, the (cooling) surface decreases 
only directly as the diameter. If you assume that the 
current density remains constant, as stated, then it 
ineans that for half the current the cross-section will be 
half, but the cooling surface is only reduced to ¥2, in 
which case the arc would cool more rapidly, and tend to 
get smaller still. 

What I suggest really takes place is that the current 
density goes up as the current decreases, that is to say, 
the cross-section decreases more rapidly than the cur- 
rent, to such a degree that the increased cooling is 
balanced by ihe increased current density and the arc 
tends to remain at the same temperature. This would 
account for the more rapidly rising volt-ampere and 
resistance curves that have been found. 

Taking the resistance to current curve (fig. 2), if the 
above hypothesis is accepted, its rapid rise is due to the 
rate of cooling of the arc, and it must be remembered 
that this rate of cooling is independent of the electrical 
conditions. If at any moment, when an arc is running, 
the current is suddenly switched off, the arc will cool at 
a rate fixed by the physical conditions of its surround- 
ings. Now it is quite apparent that by attention to 
these surroundings this rate of cooling can be, to a con- 
siderable extent, controlled, as, for instance, by lagging 
the electrode, and, where possible, the work, and I sug- 
gest that, apart altogether from chemical considerations, 
such as the prevention of oxidation, &c., the various 
coverings that have been used for electrodes are of the 
greatest value, especiallv in a.c. work, as lagging, reduc- 
ing the rate of cooling and thereby prolonging the time 
during which the arc is receiving heat. 

The a.c. atc is made up of two epochs, one when it is 
receiving more heat than it loses, the other when it loses 
more heat than it receives, 

Also it is apparent that the resistance of the arc can- 
not rise to infinity, or the continuity of the circuit 
would be broken and the arc go out. It is therefore 
reasonable to assume that the arc must not cool down 
below a given temperature, past which continuity of the 
circuit would not be maintained ; t.e., the arc may cool, 
but must not cool /ong enough to fall helow a given tein- 
perature. 

It is found to be more difficult to maintain a steady 
arc at low periodicities; the reason for this becomes 
evident on the above hypothesis. In fig. 3, which shows 
the same volt-ampere curve as fig. 2, the volts and ain- 
peres being for instantaneous values, let a be the maxi- 
inum value reached by the current, then the part of the 
curve from D to А may be taken as the instantaneous 
values over 1 period; at some point along the volt- 
ampere curve the arc begins to cool more rapidly than it 
gains heat; for the sake of argument, let this be at the 
point B. i 

If the periodicity is 50 cvcles per second, then Da is 
1/200 sec. ; let n B=} of this time. then p B=1/800 sec. ; 
the total cooling time being from B to D and back to B, 
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that is, 1/400 sec. Now if the periodicity is reduced to 
25 cycles, the total cooling time is doubled, 2.e., becomes 
1,200 sec., in which time it approaches nearer to, or 
шау even pass, the point at which the continuity of the 
circuit is broken, depending on the rate at which the arc 
cools. 

If EF is taken to be the volt-ampere characteristic of 
the circuit, the point B, where cooling begins to take 
place, may be made to approach р at в, and thereby 
shorten the time of cooling, by increasing the open- 
circuit voltage, using more impedance to keep the weld- 
ing current a the same, as indicated by the dotted 
line G H. . | | 

It is also obvious from fig. 3 that if the welding cur- 
rent is reduced, that is, if the point 4 is brought nearer 
to D, say to K, the point B does not alter, but if D B is 
equal to вк in time, then for the same periodicity the 
cooling period will be greatly increased; thus for 50 
cycles it will be 1/200 sec. total, instead of 1/400 as 
shown above—hence the reason why the a.c. arc is gener- 
ally steadier with a large current than with a small one, 
other things being equal. 

A discussion on covered v. bare electrodes then resolves 
itself into a consideration of how high an open-circuit 
voltage, how little current, how high a periodicity, and 
how much lagging or covering it is expedient to use. 

Mr. H. M. Sayers has stated that, in some tests he 
has made, with an apparatus having a synchronous re- 
volving shutter giving observations of the arc at different 
corresponding periods of the current wave, he has 
observed with a direct-vision spectroscope that when the 
arc is at a maximum the iron spectrum is seen with dark 
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(absorption) sodium lines. As the arc diminishes, 3.c., 
the current decreases, the iron spectrum disappears, and 
only a (now bright-line) sodium spectrum is left. 

Apart from the insight into the structure of the arc 
that this very beautiful observation gives, it at once 


offers an explanation for a fact that I, in common with. 


others, have noticed. 

I have invariably observed that a certain two commer- 
cial types of electrode always gave a smoother arc, that 
is, one without fizzing or sputter, and worked at a lower 
open-circuit voltage than any others. 

The first was an electrode having a wrapping of 
asbestos yarn, soaked in salt (sodium chloride) and 
borax, the salts crvstallising on the yarn. 

The second was an electrode having a covering of 
asbestos yarn or wool, and an aluminium wire or coat 
of aluminium powder over the rod under the covering; 
there are several makes of these. 

In the light of Mr. Sayers's observations, the reason 
for the smooth ‘working of these electrodes becomes 
clearer, and a very important line of thought is opened 
for the electrode makers. 

It suggests that after the iron vapour has cooled down 
past the limit of incandescence, and probably past the 
limit of conductivity, the continuity of the arc circuit 
may still be maintained by the vapour of a metal which 
vaporises at a lower temperature than iron, thus pro- 
longing the permissible cooling time, and allowing a 
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lower open-circuit voltage to be used, or welding to be 
carried on with a smaller current. 

It is even possible under these conditions that the re- 
sistance of the arc may be found to fall again as the 
smaller current values are reached. 


The Direct-Current Arc. 


A glance at any oscillogram of the current in a 
direct-current arc shows at once that it is anything but: 
constant; that is, that the resistance varies rapidly, 
and this is not to be wondered at. When the arc image 
is enlarged and thrown upon a screen, it is seen to 
consist of & column of vapour along and about which 
passes an irregular stream of drops, lumps, or particles 
of solid or molten matter, one terminal of the vapour 
column standing on a seething puddle of molten 
material. As a result, resistance variations of 50 per 
cent. and more, in less than 1/1,000th of a second, are 
found; in fact, the effect is as if there were super- 
imposed on the continuous current a considerable alter- 
nating current of all sorts of periodicities and all sorts 
of amplitudes. 

It niust be obvious, referring back to the volt-ampere 
curve, fig. 2, that if the current and resistance remained 
steady at the point a, there would be no necessity to 
consider any other values on the curve, and it would 
merely be necessary to work with a slightly higher open- 
circuit pressure than the arc voltage to just keep the 
arc to the point 4. But owing to the large fluctuations 
above referred to, many of the considerations applying 
to an а.с. arc come in. Аз can be seen from the figure, 
a 50 per cent. decrease of the current from a would 
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bring the resistance of the arc on to the elbow of the 
resistance curve, consequently a much higher open- 
circuit pressure is generally used, about 24 times the 
arc voltage, also covered (:.e., lagged), electrodes are 
found to give a smoother arc, especially when working 
at comparatively small current values, all of which is 
understandable if the effect. of the rate of cooling of 
the arc is considered. | 

Before leaving the d.c. arc, it may be as well to 
examine the action of the '' choke coil," often used in 
series with it. This piece of apparatus acts as a 
generator, which will superimpose on the d.c. voltage 
a varying voltage which varies, as it were, in periodi- 
city, amplitude, and direction with (more or less) the 
resistance variations of the arc. 

Fig. 4 is an attempt to illustrate the action of this 
coil; the electrode volt-ampere curve is that shown in 
the other figures, the point A is the welding point, the 
line E F is the volt-ampere characteristic of the circuit. 
Suppose the resistance of the arc to vary so that the 
arc current is varied from А to к, back through A to L, 
and back to A again, the ‘‘ choke coil” would tend to 
superimpose upon the volt-ampere characteristic E F 
a voltage represented by the curved line above and below 
EF. These volts are added to the impressed volts when 
the resistance is rising and subtracted when the resist- 
ance falls; . іп fact, as soon as the resistance of the 
arc begins to change, the choke coil tends to alter the 


46 THE ELECTRICAL REVIEW. 


[Vol 92. No. 2,355, JANUARY 12, 1998, 


characteristic of the circuit from Е Р to something more 
like the dotted line a н, $.e., it gives the effect of in- 
creasing the open-circuit pressure, and the more 
rapidly the resistance tends to change, the more rapidly 
does the line о н slope. 

It is apparent that this ‘‘ choke coil" is of more 
value when welding with small currents than with large, 
and is required more for bare electrodes than for 
covered; its design is well worth care and attention. 


Arc Voltage. 


The r.m.s. value of the arc voltage as indicated by a 
voltmeter does not present any difficulty; the voltage 
is found to be fairly constant for any current values 
(that is, the resistance is varying approximately 
inversely as the current) until the smaller currents, such 
аз 50 amperes and less, are reached; 1noreover, it is 
unusual to find much welding done at less than 50 
amperes, and even at this current the result is somewhat 
cloaked by the fact that the operator uses a smaller 
electrode, and instinctively draws a shorter arc, which 
is easier to do with a small electrode, and which 1s 
equivalent to raising the open-circuit voltage ; also small 
electrodes are apt to have a disproportionately large 
amount of lagging on them. 

It is when as oscillogram of the instantaneous voltage 
is observed that an often unexpected result is obtained. 

The arc-voltage curve is found to rise and fall steeply, 
and to be more or less flat-topped, varying widely in 
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shape from the impressed pressure wave. This de- 
parture in form is accounted for if you consider the 
resistance variations of the arc during any half-period. 

In each half-period the resistance starts from a maxi- 
mum, falls to à minimum, and rises to а maximum 
again—see fig. 5; that is to say, in the arc there is 
& periodic resistance variation of twice the periodicity 
of the impressed voltage. 

As the arc circuit is given a drooping volt-ampere 
characteristic, by means of a choke or otherwise, the 
voltage across the arc depends not only on the impressed 
voltage, but on the ratio between the instantaneous 
values of the resistance of the arc and the rest of the 
circuit, which is practically constant. 

When the current begins to rise, the resistance of the 
are is high; as the current continues to rise, the resist- 
ance of the arc falls, so that the proportionate drop 
across the arc becomes less than across the rest of the 
circuit, and thereby flattens the top of the pressure 
wave. 

That this flat-topped wave may be misunderstood is 
apparent from the fact that I have seen in print an 
oscillogram showing such a wave taken across an arc 
fed from a transformer built to have a large inductive 
drop, instead of using a series choke or resistance, and 
it was claimed that the shape of this pressure wave was 
heneficial, and was due to the transformer; of course, 
that 1s not so; it is due to the arc, and is inherent to 
any а.с. are on any a.c. cireuit having a drooping volt- 
anipere. characteristic. 


“ Freezing On." 


It has been said that & high open-circuit pressure 18 
required partly to enable the arc to be struck. Although 
un excessive voltage probably enables a very small arc, 
when obtained, to grow to full size more rapidly, and 
thus helps, a little investigation of what really takes 
place will show that the raising of the open-circuit pres- 
sure is not the right way to overcome the difficulty. 

Anyone who has tried to strike an are with a bare 
wire on an а.с. circuit, set to weld at 50 amperes or 
less, knows what an almost impossible task it is, even 
when excessive open-circuit voltage is used, and the 
case is not inuch improved with covered electrodes. 

The end of an electrode is never smooth, and may be 
considered as having one or more small spikes sticking 
out from it; in the beginning of the act of striking, 
one or more of these spikes has to be melted down and 
subsequently drawn out into an arc. Provided there 
is current enough available, this metal can be melted at 
а very low voltage, 2.е., the first act of melting the metal 
is more a question of current than volts. 

When this small amount of metal has been melted, 
it is apt to be squashed out, forming a butt-weld, and 
if this butt-weld is of sufficiently low resistance to carry 
the short-circuit current, it ‘‘ freezes on," and it is im- 
possible to get an arc. 

This can be seen from fig. 3, where 4 is the welding 
current, and E F the volt-ampere characteristic of the 
circuit. The short-circuit current at F is not much 
greater than the welding current at a, consequently 
when the electrode freezes on, the rise of current is com- 
paratively small, and the butt-joint carries it. If the 
open-circuit voltage is raised from E to G, giving the 
characteristic G H, the short-circuit current is smaller 
still, and, save for the chance above referred to, if a 
is high enough, the conditions for striking are worse. 
This difficulty has been overcome in the ‘‘ Daysohms ”’ 
arc welder. This welder is the 
outcome of several years’ work, 
during which the above notes, 
and others, were collected, and 
with it the striking current can 
be adjusted quite irrespective of 
the welding current. 


à В С Е The manner in which this 

a F . . „ 

DEM striking difficulty has been over- 
Fic. 6. come consists in providing that 


the whole of the choke, in circuit 
when welding, is not brought into 
circuit until after the arc is obtained; it then comes in 
automatically.. 

This action is illustrated in fig. 6, which shows the 
volt-ampere curve of the arc having the welding point 
at A; D B is the welding characteristic when all the 
welding choke is in, D F is the striking characteristic of 
the circuit when part of the choke only is in. From 
this it can be seen that if the whole of the choke to 
give the welding point a with the open-circuit voltage р 
were in when the arc was being struck, the maximum 
available current would be very little more than the 
welding current, viz., B as compared with л. But 
whenever the arc is brokeli: the machine sets itself for 
the characteristic DE, and the maximum available cur- 
rent is E, double the welding current (this can be 
adjusted to be more or less as required). 

During the striking of the arc, the volt-ampere charac- 
teristic may be roughly represented by the dotted curve 
DCA, where c is the actual striking current; as soon 
as the arc begins to form, the current falls, and the 
pressure rises until the welding point A is reached. This 
enables the arc to Бе struck, even for very small welding 
current values, without having recourse to the excessive 
open-circuit voltage mentioned above; in fact, the are 
can be started at lower open-circuit volts than it would 
be possible to weld with. 

The striking characteristic р E is made adjustable 
quite apart from the welding characteristic p B for two 
reasons. | 

The first is because it has been found that the excess 
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of striking current over welding current is not nearly 
so great for the larger welding-current values; indeed, 
for 150 amperes and over, it is hardly necessary for 
the welding current to be exceeded, whereas for 25- 
ampere welding a striking current of as much as three 
times that amount may be required. The reason for 
this is probably due to the fact that the small spikes, 
or roughnesses, on the end of the electrode are not much 
greater for large electrodes than for small, and the cur- 
rent required to melt, and keep melted, a few of these 
is more or less a fixed quantity. 

The second reason is that for thin work, such as 
1/32-in. steel, it is necessary to keep the striking cur- 
rent down to the smallest possible amount; a flare of 
current on striking is apt to go through the work, and 
start cutting. 

The welder designed in this manner is capable of 
welding at from 20 to 200 amperes, with a current 
adjustment in infinite gradations, and the arc may 
be struck with the lowest possible open-circuit voltage. 


In conclusion, I should like to point out that none 
of the curves given must be looked at in a quantitative 
sense. They are merely pictures, intended to show the 
general trend of affairs, and are often exaggerated to 
illustrate the subject more clearly; for instance,. all 
volt-ampere characteristics of the circuit are given as 
straight lines, whereas they are usually curved, but 
this does not affect the main issue. 

I should also like to point out that, although I have 
only referred to the covering of electrodes as ‘‘ lagging,’’ 
I am fully aware of much of the admirable work that 
has been done in the addition of chemical matter for the 
production of special welds. I have seen rustless steel 
welded to rustless steel, wrth a rustless steel weld, and 
other fine achievements of this nature. I have pur- 
posely stuck to the lagging because I do not think its 
value has been sufficiently appreciated; some day we 
may see the heat-conducting cheinical matter put on the 
stick first, with a covering of lagging on top—who 
knows ? 


BOILER-HOUSE RECORD KEEPING 


By CHAS. F. 


Tut boiler house of an electricity works is a factory for 
the manufacture of heat in a useful form from the raw 
material or fuel. In any factory it is essential that 
careful record be kept of how the material is disposed 
ої in order to locate and eliminate waste to the utmost 
possible degree. In the boiler house of an electricity 
works this elimination of waste is more important than 
in many other industries, where the fuel cost is not such 
a preponderating item on the cost sheet, and fortunately 
the vast majority of power-station boiler houses are so 
laid out that they lend themselves admirably to the 
accurate recording of running conditions and results. 

In spite of the importance of accurate records as an 
essential for maximum economy, it remains a fact that 
the majority of stations are as yet unprovided with any 
systein of record keeping, or means of collecting the data 
for such records, while of those stations where records 
are kept, there is a very large proportion which do little 
more than file them away ; the plants where the records 
are accurately kept, analysed, and the results applied in 
practice for the utmost reduction of the fuel bill are in 
a comparatively small minority. 

As the success attained in reducing the fuel bill to its 
lowest possible figure depends very largely upon the 
making manifest of several conditions which are 
ordinarily invisible, it is obvious that apparatus must 
be employed for this end. — Rule-of-thumb methods are 
absolutely useless to obtain anything like conditions of 
efficiency 1n the modern acceptance of the term. 

In devising a system of record keeping and analysis, 
it is necessary clearly to bear in mind the purposes to 
which records are to be ultimately put. 

The mere registration of water evaporated and feed 
temperature, steam pressure, and superheat, together 
with the coal consumed and its calorific value, although 
furnishing data for the calculation of the efficiency of 
the plant as a whole, are of little value as a guide to the 
improvement of results obtained. What appears to the 
writer to be the logical. course of action is in the first 
place to determine exactly. how and when losses are 
tuking place, the reduction of these being the most im- 
portant object in view. 

The principal losses in a boiler plant will take place— 

By жау of the waste gases, 
On the ash heap, 
Convection and radiation, 
Excessive blowing down, 
Blowing off at the safety valves, 
Low steam pressure, 
of which the first item is the most important. 


WADE, 
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The defects that make themselves manifest in the tem- 
perature and analysis of the gases are those that lead to 
the greatest waste of fuel, vtz., incorrect firing and air 
regulation, unsuitable fuel, incorrect feed regulation, 
dirty heating surfaces either internally or in the flues, 
air leakage through the brickwork settings and '' short- 
circuiting ’’ or faulty circulation in the boiler due to 
excess of solids in solution or other causes. 

Although a record of CO, is essential, it tells us but 
little when unaccompanied by a corresponding record of 
the temperature of the gases. The only case in which 
the CO, recorder gives us definite information is when 
there i8 no excess of air; when the reading is low there 
is no guide whatever to the cause of the bad results. 

Thus we now have two essential records, пашеу, tem- 
perature of waste gases and СО,. 

The next item, the ash heap loss, can only be deter- 
mined by the analysis of a fair sample of the ash heap, 
and should it be desired to determine when this loss is 
most serious, a representative sample for each shift will 
be required. For all practical purposes, however, a 
daily test of the ashes sent away will suffice until this 
loss is found to be getting serious, when the time at which 
this takes place will have to be definitely determined. 

Apropos of ash-heap losses, it is seldom that these 
reach any serious amount. Take, for instance, a case in 
which coal of 13,000 B.th.u. per lb. is in use which 
shows 10 per cent. of ash by analysis ; ash-heap analysis 
пау show a combustible content of 10 per cent., which 
is comparatively high. The loss in such a case would 
only amount to about 1.26 per cent. of the total coal 
used, 

Actual determination gt the percentage fuel loss in 
the ash heap calls for an ash test of the original fuel, by 
which the loss by combustible (calculated as carbon) in 
the ashes may be estimated. 

Blowing off at safety valves and low steam pressure 
will be recorded on a carefully adjusted recording pres- 
sure gauge. This will also be of assistance in working 
out efficiency figures. 

The apparatus required for producing records that 
will indicate the directions in which losses are taking 
place are therefore a СО. recorder, recording pyrometer 
or (for water-tube boilers):mercurial thermograph. steam 
pressure recorder, and ash testing apparatus. 

For the use of the chief engineer, however. it is neces- 
sarv to provide returns of the therinal efficiency of the 
plant, as this is the ultimate figure that is influenced bv 
improvements brought about by intelligent application 
of the records already described. This requirement calls 
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for a considerable uddition to the recording apparatus, 
namely, water meter ; steam temperature, economiser feed 
inlet and outlet temperature recorders; coal calori- 
meter, and coal consumption. 

To a properly qualified combustion engineer these data 
will be of but little use, as by knowing how losses are 
taking place from the use of the first-mentioned instru- 
ments, &c., he will be able to correct them as far as pos- 
sible, the efficiency rising as a matter of course. 

The actual value of continuous records of efficiency 
data is therefore of doubtful utility, beyond providing 
results for the benefit of those to whom the loss figures 
would convey but little. For the purpose of reducing 
the fuel consumption, a periodical efficiency test would 
be ample for checking purposes, and daily records of 
running efficiency, being of little practical value, are to 
a large extent a waste of time and as such apt to make 
the work tedious and uninteresting. It is in those 
stations where the record keeping is overdone that the 
whole business becomes merely a matter of routine, the 
records obtained being worked out in & mechanical sort 
о? way and ultimately being filed away and forgotten. 

Even in plants where the records are carefully 
kept and the results worked out, there are some points 
that are very often overlooked, and if not attended to 
are likely to lead to erroneous conclusions. This remark 
especially applies to methods of averaging. Taking as 
un instance that it is desired to ascertain the percentage 
loss of fuel by way of the waste gases, and that a set of 
records of CO, and temperature are available. The 
usual method of calculating the loss will be to find the 
average of readings for the period under consideration 
and to obtain the approximate loss from the usual 
published tables or by calculation from analysis of the 
fuel. While in such cases where the fuel consumption 
has been fairly constant throughout the period under 
examination, this method will give the chimney loss with 
fair accuracy, in cases where the fuel consumption 
varies to any appreciable amount the results obtained 
will be far from accurate. In order to arrive at the 
real loss it will be necessary to know how much fuel has 
been burned at each percentage of CO; and temperature. 
The same applies to steam pressure and temperature and 
feed temperature readings, where, to obtain true aver- 
ages and accurate results, it is essential to know the 
amount of water evaporated at the various readings 
obtained. It is attention to such points as these that 
determines the real value of the various results arrived 
at. 

To work out a set of data obtained from a day's work- 
ing of a power-station boiler house is a long job, if it 
is going to be done properly, and it is safe to say that 
but few engineers work out their figures to that 
degree of accuracy that would warrant the description 
of scientific being applied to the methods of control. 
The fact that accurate record keeping and supervision 
of the work of even a small boiler house calls for more 
time than the all-round shift engineer has at his dis- 
posal to devote to it, emphasises the importance of 
placing the whole of such duties in the hands of a special 
man who is free to confine his expert knowledge to 
efficient steam raising. 

The value of records of losses and performance of 
steam plant depends to & very great extent on how they 
are finally set out. A mere statement of the various 
losses, together with the efficiency, made up into a heat 
balance, will not carry us far unless these are accom- 
panied by a statement of the causes of unsatisfactory 
performance, if such is found. Again, space should be 
provided on the record sheet or card for the entrv of 
the steps which are taken to correct the irregularities 
observed. 

The best wav of all in keeping records is to use the 
graphic method. Two charts should be plotted, each of 
which should consist of a number of curves. The first 
chart would be constructed from the various records 
obtained by means of the recording instruments, and 
would contain the ''raw material," as it were, from 
which the second chart is prepared. The latter should 


show the shift-by-shift heat balance, being divided 
vertically into 100ths and horizontally into 21 divisions 
spaced about an inch apart. Ample space should be 
provided at the bottom of this chart for the entry of 


references as to causes of poor results and action taken. 


By the use of the standard '' medium ’’ size of sheet, or 
the slightly larger ‘‘ Royal'' size, the space available 
will be used economically. If the card system be pre- 
ferred, and it is certainly much more convenient for 
ready reference, as large & card should be used as will 
allow the scale of the charts to be sufficiently open to be 
clear and readily interpreted. 

It will doubtless prove useful to run over the various 
data required for constructing the heat balance, and the 
following table may be of assistance to those engineers 
who are desirous of instituting a complete system of 
records for the purpose of reducing their coal consump- 
tion. A summary of the principal causes of loss under 
the various headings is also given. The complete out- 
fit of instruments is as follows :— 


Apparatus for determining Combustion indicator, indicat- 
the calorific value and ash ing draught . gauge and > 
content of coal. steam flow indicator on 

Steam flow meter on each each individual boiler. 
main. Water analysis equipment. 

Steam pressure recorder. Recording thermometers for 


gases leaving water-tube 
Steam temperature recorder. boilers and economisers. 


Water meter and flow re- Thermo-couple recorders for 
ccrder. gases leaving Lancashire, 
Feed temperature recorders. &c., boilers. 


Recording draught gauge. CO, recorder, salinometer. 


Item on balance | 


sheet ; Causes of loss. 


How obtained. | 


Total heat of 1 lb. 
fuel as fired. 


Calorimeter test. ades 


Heat recovered 
in boiler. 


Steam flow meter, 
Steam press re- 
corder. 

Do. superheater. | Steam temperature 

recorder. 

Water inlet and out- 
let recording ther- 


Do. eoonomiser. 


Dirty heatin; surfaces, air 
leakaye, faulty firing and 
air regulation, short cir- 
cuiting of gases. 

Dirty surfaces, priming, 
short circuiting. 

Dirty surfaces, air leakage. 
short circuiting. 


mometers. 


Loss in waste CO, and tempera- | Faulty firing and air regu- 


gases. ture of gases leav- | lation, dirty surfaces, air 
ing boiler, less | leakage and short cir- 
economiser recov- | cuiting. irregular feed- 
ery. ing, forcing boiler beyond 
economical capacity. 

Do. ash heap. Analysis of coal —— 
and ash heap. 

Do. blowing off. |Comparison of water —— 
and steam flow 
meters. Steam 


press-recorder. 
Do. blowing down.| Calculation from 

amount of lower- 

ing of water in 


Untreated water. 
of-thumb methods. 


Rule- 


boilers, &c. 
Do. “radiation.” | Still test on stand- | Inefficient and defective 
ing boilers. coverings, draughty 


boiler house. 

Combustible in flue dust. 
High hydrogen content 
of coal. Moisture and 
wetting of coal. 


Do. unaccounted | By difference of 100 
for. per cent. 


lt is outside the scope of this article to consider the 
methods of dealing with the various losses, &c., and the 
subject would provide matter for a considerable-sized 
volume. 

Whatever be the size of the plant, the same considera- 
tions will always enter into all questions of fuel 
econoniy, the principal difference in the larger plant 
being that it would be the best procedure to equip each 
unit separately as a complete plant, with its own outfit 
of controls. | 


Radium in Ireland.—Lecturing at the Royal College of 
Surgeons, Dublin, Mr. H. Poole, D.Sc., said that some of 
the best radium came from Ireland, Carlow radium, for 
instance, being reinarkable for its excellent quality. 


—— 
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THE PHYSICAL SOCIETY OF LONDON. 


EXHIBITION OF SCIENTIFIC INSTRUMENTS. 


THE thirteenth annual exhibition of electrical, optical, and 
other physical apparatus, that is held under the auspices ot 
the Physical Society of London and the Optical Society, was 
as usual housed in the Imperial College of Science and Tech- 
nology at South Kensington on January 3rd and 4th. Bear- 
ing in mind the fact that this eagerly looked-forward-to show 
affords an opportunity of gauging to some extent the progress 
that has been achieved in the design and construction of 
scientific instruments during the previous 12 months, the two 
days during which it lasts seems too short a period in which 
to inspect all one would wish to. Many electrical devices 
were to be seen amongst the apparatus shown by the 56 ex- 
hibitors who took part this year, and discourses by Mr. W. 
Gamble on ''Reproduction of Colour by Photographic Pro- 
cesses,” and by Prof. E. G. Coker, F.R.S., on '' Recent Photo- 
Elastic Researches on Engineering Problems," had been 
arranged. | 
Edison Swan Electric Co., Ltd. 

The Epison Swan ELEcTRIC Co., Lro., displayed a collection 
of Pointolite lamps, from 10,000 to 30 c.p.; neon lamps, ther- 
mionic valves; and ignition testers. Type No. 1 is flat, shaped 
like à miniature cigarette case, and provided with two con- 
tact points which can be folded out of the way when noi 
in use and a circular aperture through which the indicator 
neon tube can be observed. To ascertuin the condition of the 
spark in the sparking plug, the contact points are placed across 
the sparking plug and the indicator neon tube is observed. 
A bright flash indicates correct sparking or sparking in the 
alternate gap of the magneto. A faint flicker indicates too 
long a spark gap, or insulating matter clogging the spark gap. 
е light indicates no potential across the plug, or shorted 
plug. 

Type No. 2 is tubulur and provided with two observation 
windows and a metal contact cap. When the latter is placed 
on the h.p. terminal of the plug, a flash in the upper obser- 
vation window indicates correct sparking. A flash in both ob- 


servation windows indicates too long a spark gap, or insula-* 


ting material! clogging up the spark gap. No light indicates 
no potential across the plug, or shorted plug. 


Zenith Manufacturing Co. 

The ZENITH MANUFACTURING Co., showed resistances and 
rheostats of many kinds, including patterns suitable for regu- 
lating the filament current of thermionic valves, even o: 
large silica ones, and insulated to operate at 10,000 V; also 
" Zenite'' vitreous embedded resistances, not excluding pat- 
terns for use as “grid leaks” in radio transmitters, and 
transformers for producing h.p. rectified current for the plate 
circuits of transmitting valves that are equipped with extra 
secondary windings for lighting the filaments at the same 


time. Combinations of choke coils and condensers as ripple | 


eliminators for use with the above-mentioned transformers 
were demonstrated under working conditions as was also 
the ''Acdic " electrolytic rectifier which ensures, it is said, 
practically perfect rectification, as demonstrated by oscillo- 
graph records. The device (fig. 1, Mr. M. A. Codd's patent) 


Fig. 1.—Tue Асос” ELECTROLYTIC RECTIFIER. 


18 a form of electrolytic cell, comprising a tank with a cover 
in two separate halves, each of which carries a rectifying 
electrode of chemically pure aluminium. It is arranged so 
that when the lid is replaced, the electrodes automatically as- 
вцше the correct position without any danger of short cir- 
cuiting, and a switchboard with the necessary instruments, 
which regulates the amount of charging current, is mounted 
on a ventilated box that houses a. double-wound transformer ; 
this not only dispenses with the losses incurred when using 
resistances for charging purposes, but also serves to completely 
isolate the user of the device froin any accidental contact with 


the main supply, thus all danger from shocks is avoided. The 
whole equipment can easily be carried by one person. 'The 
cooling tank is an inexpensive, but important, unit as its 
use ensures the temperature of the electrolyte remaining be- 
low 60 deg. C. even on continuous day and night use, but 
a pail or bath can be substituted where first cost is of great 
importance. | 

It is claimed that the '' Acdic " rectifier has the following 
exclusive features :— 

It is self-starting and automatic in operation. 

It does not require constant attention, or expert knowledge. 

It rectifies both half waves of the complete alternating 
current cycle. 

No delicate bulbs to break, burn out, or replace. 

The only wearing parts are the aluminium electrodes, and 
the solution, which can be replaced by any inexperienced 
person. 

It may be worked from any lamp holder, as the 5-ampere 
size consumes less current from the mains than an ordinary 
metal lamp. 

The battery cannot be harmed, even though left on charge 
indefinitely. 

Absence of noise, vibration, moving parts, and oil. 


H. Tinsley & Co. 

Amongst the varied exhibits on the stand of Messrs. H. 
TiNsLEY & Co. the two phonic motors were worthy of notice. 
They have been developed to provide a standard of speed 
capable of doing a fair amount of work. A tuning fork, 
which is self maintained, controls the motor and only one 
source of direct current is required for its operation. The 
motors are wound for any voltage (from a few volts upwards) 
and made in two sizes, the larger of which is sufficiently 
powerful to drive a commercial type of kinematograph camera 
at a perfectly constant speed. A special tvpe of tuning fork 
is made for controlling the operation of these motors, cor- 
structed to run continuously and without attention for long 
periods. Special features have been introduced in the con- 
tacts which govern the interval of time during which the 
contact is definitely closed. Several motors can be controlled 
from the same fork if necessary, thus ensuring the absolute 
synchronism of each. 

Application of this mechanism has been made to a 
variety of problenis, amongst which are:—Speed measure- 
ment, generation of constant e.m.f.’s and frequencies, measure- 
ment of slip and synchronising of machines, measurements ot 
spark discharges, synchronous operation of the kinemato- 
graph and voice nroduction, production and reproduction of 
sramaphone records, synchronous operation of automatic tele- 
graph apparatus, automatic speed control of other motors, 
calibration of tuning forks, &c. Although not primarily in- 
tended for the purpose. the motors run perfectly from any 
a.c. supply at commercial frequencies: thev are not self start- 
ing, but one important feature of their design is the ease with 
which they drop into synchronism when spun at any speed 
about this value. The large motor weighs 10 lb., and its 
dimensions are 5 in. x 5 in. x 4 in. 

The function of the Anson relay is to rectify and amplify 
received radio signals. so that they can be made to operate 
auxiliary apparatus for producing a record. If a valve-ampli- 
fying set is used for this purpose and the recording instrument 
is placed in the plate circuit of the valve, the adjustment 
becomes very critical as the zero is continuously wandering 
and creeping with variation in filament temperature and 
signal strength, so that this method is not verv useful. |f 
however, a large ballast resistance is placed in ‘the plate 
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Fic. 2.—THEORETICAL CONNECTIONS OF ANSON RELAY. 


circuit, the current in that circuit tends to become constant 
and conditions are far more favourable. Unfortunately, the 
amplification is impaired in direct proportion to the improve- 
ment in steadiness so that the final result shows no advantage. 

The invention covered by the Anson patent consists of using 
a ballast resistance of such a type that the amplification 1s 
not impaired, but actually increased. This is brought about 
by using a resistance which decreases rapidly with the in- 
crease of potential drop across it. A neon lamp is used to 
obtain this characteristic and the resulting conditions are 
such that a relay requiring a current change of about one 
milli-ampere for its operation can be worked in the plate 
circuit of the valve containing the neon lamp with perfect 
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steadiness, in spite of fluctuations in the filament tempera- 
ture and signal strength, and variations in the h.p. battery. 

The voltage upon the grid of the valve used in the relay 
portion of the instruinent necessary to produce one milli- 
ampere change in the relay circuit, depends somewhat upon 
the speed of the signals it is required to record, but in prac- 
tice conditions capable of recording up to the highest com- 
mercial speeds require about 5 volts change on the grid. As 
a б to 1 ratio transformer is used in this circuit, the actual 
voltage change required at the terminals of the Anson relay 
to produce the one milli-ampere change in the relay tircuit 
is about one volt, The device, furthermore, has the advan- 
tage of being linear in its amplification, so there is very little 
distortion in the magnitude of the signal received and that 
of the signal recorded, so that by using a more sensitive 
relay proportionately weaker signals can be received. Fig. 2 
shows the theoretical connections used in the simple type of 
valve circuit employed in the present form of instrument, and 
it is found in practice that good records can be made, when 
using a 3-valve receiving set connected to the primary of the 
transformer of the Anson relay and a Post Office relay in the 
neon lamp circuit, from most of the Continental stations of 
importance. When necessary to receive weaker signals, a 
more sensitive relay and increased amplification on the re- 
ceiving set should meet the most stringent requirements.. 

The importance of a mutual inductance standard which is 
constant with frequency is very great. With the type made 
with a stranded conductor, where the range is varied, by 
using one or more strands ‘of this conductor to increase or 
decrease the number of turns of the coupled windings, the 
errors due to intercapacity introduce serious difficulties when 
used over a long range of frequency, on account of the large 
number of sections in serles forming a step-up transformer 
with respect to the single sections as pointed out by Mr. S. 
Butterworth. With inductors of the above tvpe a correction 
amounting to 0.07 per cent. has been found necessary when 
calibrated at 50 cycles and used at 1,000 cycles. At the sug- 
gestion of Mr. S. Butterworth a variable mutual inductance 
Bas been developed which is built upon the following prin- 
ciple : 

The primary winding is provided with three secondaries 
having values of mutual inductance of 1, 3, and 6 units. The 
intercapacity between these sections is kept very small and 
their own bulk so arranged to reduce their distributed capa- 
city; also their capacity to primary is kept very small, the 
result being that the total errors due to capacity are "kept 
down to a minimum. The conductors are of very highly 
stranded wire, each strand being insulated with a double 
silk covering. The method of buil ing up values is as follows : 
—One unit is obtained from the secondary having the mutual 
inductance with the primary of 1; similarly the values 3 and 
6 are obtained from the secondary having these values an 
respect to the primary, and the other values are made by 
positive and negative combinations of these three units auto- 
matically by a commutator, which has the appearance of an 
ordinary switch dial. 

In this way a variable mutual inductance standard (fig. 3) 
has been built up having a normal range of 10 millihenries 
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Еа. 4.— VARIABLE STANDARD CONDENSER. 


down to 1/10th microhenry, consisting of two dials of 10 
points each on the 1, 3, and 6 principle, and a variable sec- 
tion reading from minus 10 to plus 10 microhenries. The 
scale is so arranged that the 0 to plus or minus 1 is very 
open, and after that the intervals are uniform. 

For precise inductance and capacity measureinents & high 
grade variable standard condenser is of great importance. T'o 
ineet this requirement the firm has recently developed a new 
three-dial slide condenser, fig. 4, wherein the resisthnce of 
the contacts and their self-induction have been kept down to 
minimum values. By building up each dial with four units 
of capacity, namely, 1, 2, З and 5. The units are added auto- 
maticallv by a switch so that all values up to ten nre obtained 
by turning the: knob, as with an ordinary type of slide con- 
denser. The suggestion of these values is due to Mr. Dye, 
of the National Physical Laboratory, and has the advantage 
that at intermediate points between studs there is no exces- 
sive Jump in the value of the capacity connected up momen- 
tarily. an advantage that will be realised by those familiar 
with bridge measurements. | 

The usual value made in these condensers is the total 


value of 1.11 microfarads and, when used in conjunction with 
a continuously variable air condenser of total capacity .0012 
microfarad, this forms a very useful standard reading to 10 
micro-microfarads. The three-dial condenser is provided with 
a third terminal, connected to the metal case in which the 
units are enclosed, that permits of an exact allowance being 
made for capacity to earth in the case of precise measure- 
ments. 
i (To be continued.) 


Rc eS 


THE DEVELOPMENT OF CALLENDER'S 
COMPANY. 


ONE of the best-known British cable-manufacturing and 
laying companies in this country, which also possesses a long- 
standing fame and reputation in foreign markets, 15 
Callender’s Cable and Construction Co., Ltd. 

The original business of Callender & Sons, out of which the 
company developed, wus founded in 1877 by the late William 
Ormiston Callender and his two sons, Thomas Octavius and 
William Marshall. Mr. Callender (Senior) had been engaged 
for many years in the asphalte indusiry in connection with 
street paving at home and abroad, and was instrumental in 
bringing into practical use the asphalte deposits of the well- 
known pitch lake in Trinidad, which still remains the main 
source of supply of the genuine bitumen of commerce. 

The business of this firm was to refine the Trinidad bitumen 
and to use it for various commercial purposes, in addition to 
paving. It had its office in Leadenhall Street, London, E.C., 
and its works at Millwall, E.; the latter, in F ebruary, 1880, 
were removed to Erith. 

In the course of experimenting with bitumens a process 
was discovered, and a patent was granted to Mr. W. О. 
Callender in 1881 for improvements in the manufacture of 
compound materials, which covered the substance since so 
well known in the electrical industry as vulcanised bitumen. 
In order to develop this new invention à company was 
formed in 1882 called Callender’s Bitumen Telegraph and 
Waterproof Co., Ltd., which took over the refining and 


‘waterproofing business of Callender & Sons and proceeded to 


develop the manufacture of insulated wires and cables. It 
may therefore be said that the inception of the company coin- 
cided with the practical beginning of the electrical industry 
as now understood. 

During 1882 a number of orders were received for under- 
ground mains for pioneer installations in various towns and 
for private house installations, and shortly thereafter, when 
electricity supply was undertaken by authorised distributors, 
and mains began to be laid in the streets of London and else- 
where, the real business of the company commenced in 
earnest. 

As is now a matter of history. the early days of the electric 
lighting industry were seriously hampered by the conditions 

imposed by Parliament, causing much 

соу in obtaining money to carry 
out any large scheme of general supply. 

The first company in Great Britain 

which laid down plant and mains for 

giving a general supply within its area 
in the terms of then existing Acts of 

Parliament was the Chelsea Electricity 

Supply Co., Ltd., which was registered 

im 1884 by the late Major-General 

Webber. It obtained its Provisional 

Order in 1886, and immediately com- 
 menced the work of installing its 

station and laying down its mains. It 

was impossible to raise all the capital 
then required, and the Callender Co., 
along with other contractors, the 

E.C.C. and the E.P.S. Co., took pay- 

ment of a large portion of their con- 
tract in shares of the company, thus enabling the venture 
to proceed. 

Similar financial assistance was given in many instances, 
and from the very beginning the Callender Co. has adopted 
the policy of helping the industry and the companies which 
were formed for the distribution of electricity. This was 
especially marked in the early days of the present century, 
when various electric power companies were formed, in many 
of which the then Callender Co. took a prominent part and 
gave the much-needed financial assistance which enabled the 
undertakings to develop. 

When the laving of mains actively commenced in London 
a large part of the work fell to Callenders owing to the 
experience which they had had in past years in street work 
and their ability to undertake, not onlv the supply of the 
cables, but their laving complete, with the excavation and 
reinstatement of the roadways. 

The extension of the company’s EE soon necessitated 
its reorganisation, and in 1896 Callender's Cable & Con- 
struction Co., Ltd.. was registered with an increased capital 
to take over the old C.B.T.W. Co. Further land was acquired 
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at Erith, and the present works were constructed, and 
have been extended as developments in the type of cable took 
place. The works at Erith now include foundries and 
machine shops for making boxes and other fittings, and more 
recently their Picardy works (originally built during the war), 
which is claimed to be the most up-to-date telephone cable 
factory in existence. 

In 1908 the company acquired all the shares in the Anchor 
Cable Co., Ltd., at Leigh, Lancashire. The factory of this 
company is devoted to the manufacture of rubber wires and 
ey of all descriptions, and is one of the largest in the 

ingdom. 


LEGAL. 


Jenner v. Leslie Dixon & Co. 


Ix the Mayor's and City of London Court, on Monday, before 
his Honour Judge Atherley Jones, K.C., a claim was made 
by Mr. Clifford G. Jenner, electrical engineer, 165, Church 
Road, Mitcham, against Messrs. Leslie Dixon & Co., 91, 
Queen Victoria Street, E.C., electrical engineers, for £100 
damages for breach of an agreement of December 13th, 1920, 
whereby defendants agreed not to advertise in the Model 
Engineer, and certain other papers. Mr. Werninck, for the 
plaintiff, said that the claim лаѕ for breach of an agreement 
entered into on December 18th, 1920, between plaintiff and 
Mr. Dixon on behalf of the defendants. The contract was 
that the plaintiff should buy 100 Lucas aero dynamos at £4 
each. They were to be taken in two deliveries of 50 each. The 
parties proceeded to make an agreement as to advertising m 
various trade journals. Defendants had got an exclusive 
consignment from the Disposal Board and an arrangement 
was made of which the contract was the outcome that plain- 
tiff should acquire some of them froin the defendants and 
that then they should divide the advertising field between 
then so as not to come into undue competition. It was in 
respect of the advertising part of the contract that the action 
was brought. 

The JcvpcE: The plaintiff's damage would be the amount 
of the custom that the plaintiff has lost? 

Mr. WERNINCK said that was so by reason of the defendants 
having in breach of the agreement advertised in the papers 
which were reserved to the plaintiff and prohibited to the 
defendants. The measure of the damage was the profit that 
would have been made by the plaintiff on any sale effected 
by the defendants. 

The JUDGE did not think it followed that the plaintiff would 
have made a profit on the sale of the dynamos. 

Mr. WERNINCK added that it was agreed that the retail 
selling price should not be less than £5 each. Defendants had 
advertised in plaintiff's papers and so made a profit which 
would have gone to the plaintiff. Sometimes both advertise- 
ments appeared in the same papers. . 

A good many details in the case were discussed, in the 
course of which the Judge said that he noticed that the 
defendants had paid £35 into Court with a denial of liability, 
and he inquired how it was arrived at. Mr. Howard said it 
was the largest sum that plaintiff could possibly be entitled to. 

Plaintiff, in cross-examination, said that defendants bought 
90 or 1,000 of the dynamos from the Disposal Board, but 
that did not give them a monopoly. After further hearing 
judgment was given for the plaintiff for £35. 


Trade Conditions in South Africa.—THe INADEQUATE PRE- 
FERENCE.— We have received a copy of the report of the Council 
of the British Manufacturers' Representatives' Association of 
South Africa (Inc.)— (rather a big mouthful !)—in which is set 
forth a full account of this useful organisation's activities 
during the year 1922. The membership at 433 shows a net 
increase of 32 for the year. An unfortunate part of the report 
is the paragraph in which trade conditions are referred to: 
"The conditions of trade during the past 19 months from 
the point of view of Representatives have been possibly the 
worst on record." The trouble on the Rand, culminating in 
the revolutionary strike, upset all calculations, and `` eloquent 
testimony aa to the slump that has taken place is to be found 
In the official figures with regard to insolvencies." In 1920 
the total was 649 and in 1921 no less than 2,146, while during 
the first half of 1929 the number was 1,017, the deficiencies 
involved in the respective periods being £600,000, £1,950,000, 
and £800,000. | 

On the subject of British preference, the Council agrees 
with the view of the South African Chambers of Commerce 
that, considering the very generous preferential duty given 
by the United Kingdom to goods of South African origin, the 
present rebate of 3 per cent. granted by South Africa to 
British goods is totally inadequate. A hope is expressed that 
the Government will favourably consider the grant of a more 
generous preference at an early date. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward ' 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. | 


Highest. Voltage Power Transformer. 


I shall be obliged if your readers will kindly inform me 
if any power transformer has yet been built in this country 
to operate at or above 60,000 volts. That is to say :— 

(a) As a single-phase unit for a single-phase or a three- 
phase circuit, so that the total phase-winding is the line 


| voltage. 


(b) As a three-phase unit so that each phase-winding is 
connected across two phase conductors of the line. 

(c) Ordinary aingle-phasé unit (total winding in series) with 
two insulated terminals leaving the transformer tank. 

(d) Ordinary three-phase unit (total winding of each phase in 
series), the unit connected in delta on the line side. 

(e) Ordinary single-phase or three-phase unit designed to 
operate at or above 70,000 volts, single-phase, 70,000 volts to 
earth, and 70,000 volts, three-phase; or 70,000 x 43 volts, 


three-phase. 
William T. Taylor. 
London, January 3rd, 1993. 


The Development of Empire Resources. 


Your article-on Empire Resources ijs very much to thé 
point. 

I beg to enclose the outlines of a scheme which well fits 
in with the views you express; there must be numerous large 
electrical schemes in British Columbia, Canada, or Australia 
which require British capital, and could employ a large quota 
of British labour. 

During construction, if migrants are sent out on the County 
Scheme lines (or under other semi-public bodies) they can 
learn the conditions of the country, perhaps of the land or of 
other industries, while being employed. They at least are 
guaranteed work for the first few months after landing. And 
when power schemes are completed, it is obvious that new 
industries will start to make use of the extra power. 

There are several complaints in your REVIEW that American 
capital is out-pacing British capital in Canada; vide, November 
l'th, " The Future of Electricity in Canada,” р. 699, by 
E. T. Davies. Strategically there is a great danger in vital 
points such as British Columbia. 

Might I suggest that you publish weekly outlines of power 
schemes in Canada or other Dominions which could be use- 
fully undertaken on the lines indicated, to employ, in part 
at least, British labour and British capital? The labour would 
be sent out on collective migration lines. The capital might 
be encouraged by Government loans, through the Trades Faci- 
lities Act; or compare the Sudan Loan. 

Plymouth is now working out a scheme for West Australia, 
using а railway as а primary stock job. The Rutenbers 
schemes of the Jordan Valley have as a basis the employment 
of Jewish immigrants to find them work now and the crea- 
tion of industries later using cheap power. 


January 9nd, 1993. 


[The following is one of the communications referred to.— 
Eps. ELEC. Rev.] 

Various big schemes are being put forward to relieve un- 
employment; some possibly remunerative, others merely de- 
sirable. None will cure the disease, since all are temporary 
measures. н | 

Big development schemes in the Dominions can be put for- 
ward involving no greater outlay of capital, giving a far more 
certain return, and leading to further emplovment for those 
engaged. | ‚ 

We seem to forget that England is merely the centre of 
an Empire, not a self-contained country. 

Let each county or territorial unit or corporation be allotted 
a given area in the Dominions and invite the closest co- 
operation of that Dominion. | 

Survey and work up the necessary plans for developing that 
area; whether they be for roads, railways, power schemes, 
canals, irrigation or building farms over the area, clearing 
the land, &с. | 

Draft selected bodies of men of necessary trades from Eng- 
land and combine with leading hands from the Dominions. 
Or big firms might draft out half their personnel for new 
works or mines or a combination. By the Empire Settle- 
ment Act part passage is paid. 

Migrants from this country will then have a definite job 
to go to which they can undertake at once. for all men can 
dig; and from this stock job they can gradually pass on to 
farming or whatever other work they find to suit them. 

Make use of all the latent forees lying dormant since the 
war, of various philanthropic bodies, willing to help if the 
way is shown. With such a programme there will be ample 
scope for them in helping wives, looking after families till 
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they can follow, in keeping touch between the home country 
and the new one. 

Finance is the root of the question, but if money can be 
found for temporary palliatives in this country, why not for 
u permanent cure in the Empire? We can make use of the 
Empire Settlement Act and Trades Facilities Act and enlarge 
them. America is now pouring capital into Canada. 

If we are bought out there, and the danger is obvious, 
posterity will blame us; and if it is a business proposition 
for America, surely we can see what will pay us. The Prime 
Minister and financiers have admitted that temporary infla- 
tion is justifiable for profitable schemes. 

As regards Canada, the rise of sterling, the Fordney tariff 
and the removal of the embargo are all in our favour. 

Australia is anxious to co-operate and would alter minor 
points in legislation to assist. Similarly with New Zealand. 

Migration is slow now because the Dominions mainly de- 
mand farın workers, domestic servants or men with capital, 
because they rightly do not want to take over the burden 
of our unemployed. 

But with the above scheme, where work can be guaranteed 
for a year or so to almost any migrant the risk of shifting 
our responsibility is minimised. 

Migrants going oub almost in battalions with their friends 
and to their friends will go in far greater numbers than now, 
where each goes as an individual with no one behind him to 
look after his family and an unknown destiny ahead. 

There is naturally much more to be said on collective migra- 
tion and development on mass production lines and its methods 
of working, but space forbids. 

Plymouth is already taking it up and working out details. 


Hints on Radio Merchandising. 


I note with interest your editorial remarks, and the article 
on page 990, on " Hints on Radio Mechandising.”’ 

There can be no question but that the publie interest in 
radio broadcasting has come so suddenly, and has developed so 
rapidly, that the electrical contractor and trader find con- 
siderable difficulty in deciding as to the most suitable appara- 
tus to stock and to sell. Equaliv, there is no doubt that a 
somewhat different technical equipment is necessary for this 
kind of work, as compared to the usual requirements of ele-- 
trical contractors and traders. 

The purpose of the present communication 18 to bring to the 
notice of your readers that there are at present at least 120 
radio societies and clubs throughout the country, which would 
be glad to welcome contractors and traders as members and 
offer, by means of lectures and personal instruction, adequate 
facilities for becoming acquainted with radio matters which 
will, in turn, enable them to handle this business with 
greater benefit to themselves and to their clients. 


Radio Society of Great Britain. | 
L. F. Fooarty, Hon. Treasurer. 
Rutshp, Uxbridge. 
January 2nd, 1923. 


The Society of Technical Engineers. 


Mr. Norman Wvyld 1s welcome to whatever ‘* encourage- 
ment” he may have derived from шу remarks upon the 
S.T.E. in your last week's issue. A perusal of his lengthy 
apologia—for such 16 seenis—gives one the impression that 
he stands in need of some stunulant of that nature. There 
is about his laboured effort to vindicate the merits and suc- 
cessful progress of the society he directs a curious vagueness 
—a suggestion of half-lights and wavering shadows—of blurred 
and indefinite outlines—so that the effect irresistibly reminds 
one of the grey monochrome of twilight, 

Now there are normally two periods of twilight—that which 
precedes the dawn and that which heralds the approach of 
night. It is sincerely to be hoped that the former, and not 
the latter, has supplied the inspiration for the picture. 

Го judge by Mr. Wyld's careful evasion of most of the points 
of inv criticism and by the general tcne of his reply, it would 
seem that the reasons I suggested. as possibly accounting for 
the slow progress of the society were not so very wide of the 
mark. From the nebulous prolixity of the letter before me 
there may be drawn several fairly well-defined deductions. 
One is that all is not well with the S.T.E. at the moment. 
Another is that the depressing blight of the uninspiring 
" policy," evolved some eighteen months ago, still envelops 
the society with its chilling breaih. (I remember being ab 
the time strongly reminded of the parallel of the mountain 
being in labour and bringing forth a mouse.) A third is that, 
so long as the present tactics are pursued there is little hope 
of vigorous growth and development of the S.T.E. in the 
near future. 

It is all very well to aspire to hitch one's waron to a etar, 
Unfcrtunately, stars are so very far away that there is a 
danger of getting the traces entangled with an asteroid or 
perhaps a comet, and being dragged in an eccentric orbit at 
the tail of some wanderer in space, the motion of which is 
unknown and inealeulable. Better to select an object a little 
nearer at hand, even if it is less satisfving to ambition. 

Miter all, the ST.E.. like the E.P.E.A, and other similar 
bodies, owes its formation to the fact that dissatisfaction with 


existing conditions had come to be realised, and consequentty 
the necessity of organising for the purpose of amending and 
iniproving these conditions was at once apparent. No amount 
of high-brow dissertation on lofty aims can alter that funda- 
mental basis of origin. I do not dispute that an element 
other than шеге considerations of self-interest does obtain in 
the aspirations of such societies or associations, but discon- 
tent, " divine ” or otherwise, provides the primary impulse 
And the first step is obviously to organise into a body for col- 
lective bargaining. Progress, to be ellective, must begin at 
the bottom. Fair conditions and adequate remuneration are 
essential if the best men are to be attracted to anv particular 
industry, and there is little doubt that, were the S.T.E. to 
devote its energies more particularly, in the first place, to 
securing these objects instead of focusing its gaze exclusively 
upon celestial heights, it would be able to record a greater 
measure of success than it apparently ean to-day. 

. Mr. Wyld appears to be too much obsessed by difficulties 
in this connection, and, after hovering timidly round the 
tempting blossom of problematical material benefit, settles 
with an almost audible sigh of relief upon the less distracting 
M less honey-bearing, bud of non-contentious measures such 
as an employment bureau and unemployment insurance and 
superannuation, Laudable objects indeed, but why shirk the 
other issue? Не contends that the E.P.E.A. bas had an 
easier tusk than his own society, for reasons which he sets 
forth at some length, and he contrasts the supposedly smooth 
und rose-decked path of the former with the rough and 
boulder-strewn road in front of himself. 

I am quite prepared to concede greaier difficulties in the 
case of the society, but surely such difficulties are not insuper- 
able. The grading of technical engineers in manufacturing 
works, for example, is not so formidable a problem as your 
correspondent would have us believe. He asserts that the 
members of the E.P.E.A. were “easy to grade ”; I doubt, 
however, whether he would find those who have ensased in 
the task so very ready to agree with this opinion. "Still it 
has been done, and I feel sure members of the ST.E. could 
be graded also if the question were tackled energetically. 

The letter winds up with an appeal for additional mern- 
bers. In the absence of a refutation of the figure I suggested 
I take it that the present membership of the society is about 
2,000, and at or about this it remains stationarv—if it bas 
not even declined. Well, unless evidence is forthcoming of 
the admixture of a little more ginger into the work. of the 
S.T.E. than has been apparent hitherto, I fear there is small 
prospect of any startling increase in numerical strength. 

I ain sincerely desirous of seeing the S.T.E. inaugurate a 
more vigorous policy and set about the task of organising 
the great mass of unorganised engineers within its purview 
in a much more businesslike manner. If it continue to drift 
along indefinitely there can be little doubt that, sooner or 
later, it will be in danger of finding the sword which it 
apparently wields so feebly, slip from its nerveless grasp, to 
be taken up and used by other and stronger hands. 


January Sth, 1923, Salvo jure. 


Improvement of Power Factor. 


I have read Mr. Rogers's letter of the 3lst. but do not think 
that the correspondence can be usefully carried апу further. 
Mr. Rogers does not surely expect manufacturers to quote 
for condensers through the medium of your columns, and 1 
think the two cases referred to in my letter, in addition to 
what has already been written, should sutlice to show Mr. 
Rogers that he has not a leg to stand on as far as the original 
statement he made at the I.E. Е. is concerned: I sav this in 
quite a friendly spirit. I should advise Mr. Rogers not to get 
up at an LE.E. meeting and make statements which are 
detrimental to the interests of manufacturers and which he 
cannot substantiate. v 
It is certainly one way of drawing forth criticism, but, per- 
sonally, when I make a statement I prefer to be able to back 
it up with something tansible. 
E. W. Dorey. 


London, January Sth, 1923. 


The Duty of Engineers in Parliament. 

In last week's issue of the ELrctrical REVIEW, there appears 
a letter signed © Critic" entitled " Ihe Duty of Engineers 
in Parliament." “© Critic " records that there are 52 members 
of the present Honse of Commons more or less directly 
asso lated with engineering, including eight trade unionists. 

The point of the letter is to suggest that the 52 should forin 
a committee for engineering construction, to promote indus- 
trial development, regardless of party. 

The following extract from." Critie’s " letter gives some 
little insight into the scope. before such a committee: “It 
seems that in the application of practical science we are 
twenty vears behind the times. And this is not the fault ot 
our engineers nor our contractors, — It is the fault of our 
Parliament and politicians. They have neglected to equip this 
country as а modern civilised state which ought to be fit to 
rank with Germany. the United States, Switzerland. Norway, 
Sweden. and Denmark, in the use of apnlied science.” 

Is " Critics " snagestion not a sound practical first ste» 
towards the formation of an industrial Parliament? Mcdern 
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industry is the fabric of the modern world, and the fabric 
has developed into such a very complex structure, that the 
tine has long since arrived when it should be controlled and 
developed by practical men. I think the practical indus- 
trialist realises this truth, but he has been too much absorbed 
in his particular practical work to consider its co-relationship 
with the whole fabric. 

Now, however, as *' Critic ”' suggests, we have a nucleus to 
build up a practical directing force to weave our fabric on 
scientific lines. Why not act" 


Southampton, January 9nd, 1923. John D. Troup. 


Guaranteed Installation Work. 


What appears a very strange thing is the lack of salesman- 
ship as applied to electrical installations by the contractor. 

‘The usual course appears to be that of simply afhixing the 
name of the business to the premises, printing a few letter- 
heads, and cards, perhaps the sending out of a few circular 
letters containing the bald statement that Messrs. So & So 
are now electrical contractors, and will be pleased to quote 
for any job going, and then sitting down and waiting. How 
much better would it be if these firms, whether old or new, 
were to adopt real aggressive selling methods. They could, 
in the first instance, decide to guarantee their work either for 
12 months or two years, and a metal plate having the par- 
ticulars of the guarantee would be attached to the consumer’s 
dis-board. The adoption of a guarantee would ensure that 
only first-class material was purchased, and that first-class 
workmen were employed, with intelligent and thoughtful 
planning of work; the only part of the installation that would 
not be feasible to. guarantee would be the lamps, not that 
they wouldn't last a year, but simply because they are an 
unknown factor. Some lamps have been known to last for 
seven years, others only the same number of weeks. A 
provision of the guarantee would be that the contractor had 
the right of testing and examining the ingtallation once every 
three months, and whilst doing so, it would be as well, either 
to bring invitation cards for the consumer to call at his show- 
rooms to inspect new accessories, &c., or, alternatively, illus- 
trations of the same might be left. The person who carries out 
these periodical tests must be primarily a salesman, and be 
ever ready and watchful to suggest new devices for the con- 
sumer's comfort and benefit, whether he (the consumer) is a 
private householder or business owner; also, bv leading ques- 
tions, he could find out wnat new work was likely to be got 
in the district. 

Further to guaranteeing the work, it is, of course, a necessity 
for the contractor to advertise that fact, and an announce- 
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ment in his local papers is the most efficient 1nethod of doing 
so. An ll-in. or 5-іп. double column, regularly used once or 
twice a week, will amply repay its cost. 

‘The combination of good advertising, guaranteed workman- 
ship, and efficient salesmanship, will in the course of time, 
build up a business for the contractor, and the industry in 
general, of such dimensions and power, that the handyman 
electriclan and shoddy contractor will die a natural death. 


Glasgow, January 8th, 1923. A. McLeod Bisset. 


London’s Electricity Supply. 


I was rather interested to read your Leaderette in this 
week's issue, and notice you repeat what has so often been 
said in connection with re-organisation of electricity supply, 
namely, *' the variety of methods, systems, and prices ” with 
the idea that they could be considerably reduced. I have yet 
to learn in what way the re-organisation of electricity supply 
is going to make any appreciable ditlerence in this matter. 

The Electricity Commissioners have emphasised on more 
than one occassion that the re-organisation which is taking 
place is in respect of generation, and that the distribution 
will remain as at present; except in a few cases, how then 
can there be much unification of systems of supply or prices 
charged to consumers? How can there be any unification. of 
the 2U0-volt a.c. supply in West Ham with the 240 volts d.c. 
supply in East Ham and the 150-volt supply in Leyton, to 
quote three districts which adjoin, unless you advocate the 
wholesale scrapping of distributing systeins? 

Similarly, how can the conditions in .West Наш apply to 
East Ham and Jeyton, so that the retail prices to consumers 
are identical in every respect? 

It is perfection which might be hoped for, but it is not 
possible at the present time, and even the elimination of 
“small and unprofitable stations '' to which you refer cannot 
bring this about. 

It is rather unfortunate that the technical Press should 
assist the lay Press by repeating such statements, which, 
whilst representing the state of affairs as now existing, lead 
one to believe that a radical change is coming when such is 
not the case. 

The best fate for the capital station bogey is capital punish- 
ment—it would be a capital ending to a stunt which can only 
benefit the capitalist in the capital of England. 


F. W. Purse, 
Electricity Department. Engineer and Мапагет. 
County Borough of West Hain, 


January 8th, 1923. 


BUSINESS NOTES. 


The ~ Electrical Review " Index.—The Index to Vol. 
XCI of the EvectricaL Review, which will shortly be printed, 
will be supplied only to those who specially apply for it 
through the post. To these it will be supplied for 6d. post 
free. Any reader or advertiser, at home or abroad, who re- 
quires a copy for binding, or for other purposes, is asked to 
make early application therefor to the Publisher, ELECTRICAL 
Review, 4, Ludgate Hill, E.C.4. 


Bankruptcy Proceedings.—Busrirnp & Co., 6, Wilfield 
Street, late 215, Padiham Road, Burnley, electrical engineers. 
—The receiving order in this matter was made on November 
Sth on a creditor’s petition. The statement of affairs shows 
gross liabilities of £432, of which £424 is expected to rank. 
The first meeting of the creditors was held recently at the 
Official. Receiver's offices, 13, Winckley Street, Preston, when 
the case, being a summary опе, was left with the Official 
Receiver as trustee of the estate. The following ure creditors : 


£ £ 
Palmer, Riley & Co. . 125 Whittaker Bros. T e. 56 
Pemberton, G. i . 100 W. G. Гуе & Co. ixi .. 28 
Baxendale & Co. 77 


Francis Горо PERRIN, 57, Wellingborough Road: North- 
ampton, and 5, College Street, Northampton, electrical engi- 
neer.—]he adjourned public examination of this debtor was 
held on January 2nd at the County Hall, Northampton. 
Debtor was questioned with reference to an amount of £73 
Which had been set down as a bad debt and which had 
eventually been settled fcr £8. After further questions, the 
case was closed. 

A. SMITH (Smith & Gill), electrician, 57, Albion Street, 
Nelson.—First meeting, January 16th, at the Official Receiver's 
offices, Preston. Public examination, January 17th, at the 
Ccunty Court House, Burnley. 

F. H. THomas and W. E. Evans (Thomas & Evans), elec- 
trical engineers, Salubrious Chambers, Salubrious Place, 
Swansea.—Receiving order made January 4th on debtors’ own 
petition. 

W. Ркүуѕраге, electrician, 24, Paxton Street. Barrow-in-Fur- 
ness.—Trustee. Mr. H. Mossop, 4 Ramsden Square, Barrow- 
in-Furness, released December 19th, 1922. 


F. Ripaeway and Т. Tynan (Ridgway & Tynan), electrical 
engineers, 21, Bowling Old Lane, Bradford.—Trustee, W. 
Durrance, Official Receiver, 12, Duke Street, Bradford, re- 
leased December 15, 1922. | 

W. Н. Borrows, engineer and electrician, Werrington, 
Northampton.—First and final dividend of 44d. in the £ pay- 
able January 17th at the Official Receiver's Office, 5, Petty 
Cury, Cambridge. | 

Н. J. W. ExBURY and К. S. Empury (H. & K. Embury), 
electrical and mechanical engineers, 110 and 29, Queen Street, 
Newton Abbot.—First meeting, January 12th, at the Official 
Receiver’s oflice, Exeter. Public examination, February 8th, 
at the Castle, Exeter. 


Company Liquidations.—Maxiw LAMP Works, 170. 
Liquidator, Mr. H. E. Burgess, Senior Official Receiver, Carey 
Street, W.C., released December lith, 1922. 

T.B.S. ELECTRICAL CoNsTRUCTION Co., Lro.—A meeting of 
members is called for February 12th at Broad Street House, 
E.C., to hear an account of the winding-up from the liquida- 
tor, Mr. F. C. Goodman. 


: Dissolution of Partnership.—SwiTrH. & Co., electrical con- 
tractors, 4, Oakeswell Street, Wednesbury, and 165, Walsall 
Road, Darlaston.—Mr. R. L. Smith and Mr. H. Smith have 
dissolved partnership. Mr. R. L. Smith will attend to debts 
and continue the business. 


Trade Announcements.—Messrs. Tuos. Firth & Sons, 
LTD., announce that the telegraphic address of their London 
office (8, The Sanctuary, S.W.1) has been changed from 
* Mesmeric, Vic." to '' Mesmerjc, Parl.” 

Tue TRIUMPH ELrFCTRIC MANUFACTURING Co., LTD., of Bir- 
mingham, has appointed Mr. J. A. Sloane, of 49, Deansgate, 
Manchester, as its agent for the Manchester district, and 
Mr. R. F. Sunderland, of Milburn House, Newcastle-on-Tyne, 
as agent for the North-East Coast district. 

ELECTRICAL INSTALLATIONS, Lap., of Martin Lane, Cannon 
Street, E.C.. have acquired the electrical contracting 
business of Mr. S. D. Brand, Bridge Street, Guildford, and 
are opening a branch of their business m that. town. 
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Messks. STARKIE & SPARKES, electrical engineers and con- 
tractors, have opened showrooms premises at Shaw (Lanes.). 
THE STERLING TELEPHONE. AND. ELECTRIC. Со, Leb., has 
opened a branch at 14, St. Peter's Square, Manchester (tele- 
phone: " City 7035/7), under. the management of Mr. W. 
Blogg, to meet increased business in several counties. Stocks 
of telephonic and radio apparatus will be kept and demonstra- 
tions given there. 

THE G. & Р. Exeerrican Co. has opened а new branch at 
194, Alfred Street Central, Nottingham, under the manage- 
ment of Mr. A. A. Brown. 

Мк. FREDERICK PRATT, 25, Queen Anne's Gate, S.W.1, has 
been appointed sole British representative of the N.V. Elec- 
triciteits Maatschappi] Electrostoom, of Rotterdam. 

Messrs. Тормах, Кули, & Co., Lrp., of 38, Grosvenor Gar- 
dens, London, S.W.1, state that having made considerable ex- 
tensions to their business, they аге now able to supply 
generators, а.с. and d.e., from 1 to 1000 KW; motors, a.c. 
and d.c., from d to 200 h.p.; repulsion induction type, from 
l to 16 h.p.; alternators and transformers, up to 900 EVA. 

Мк. Снакіғѕ D. Puikus, of 26, Dock Street, Newport, 
announces that having made arrangements to join the firm 
of Charles D. Phillips, Ltd., of Emlyn and Central Engineer- 
ing Works and Foundries, Newport, Mon., founded by his 
late father some 55 vears ago, he has decided to retire from 
his auctioneering practice, and will be taking up his new 
position with the firm very shortly. 


Catalogues and Lists.—Messrs. Е. W. Farrow & Sons, 
Spalding, Linces.—List No. 36, giving an illustration and full 
details of small steam-driven electric lighting sets (1-kW), 
consisting of Robey vertical engines coupled. to generators 
by Electromotors, Ltd. These sets are useful in steam 
launches, or in other situations where surplus steam is avail- 
able. 

Toe British THomsox-Houston Co., Lro., Rugby.—Price 
J.ists No. 5,021,. drum type controllers and resistances; No. 
5,022, reversing drum type controllers and resistances; and 
No. 7,312, crystal receiver for " broadcasting." Also Descrip- 
tive List No. 3,210, dealing with d.c. switchboard panels fer 
pressures up to 660 V. All lists are well illustrated. 

Rapto INSTRUMENTS, Ltb., 12, Hyde Street, New Oxford 
Street, W.C.L.—An illustrated list giving details of cabinet 
sets for the reception of radio " broadcasting," &c. — Fully 
priced. Also a coloured showcard advertising the firin's radio 
apparatus. 

THE ENGLisH ELECTRIC Co., Lro., Queen's House, Kings- 
way, W.C.2.—Publication No. 340, an illustrated list of elec- 
trical winding plant installed or in course of erection. 

Messrs. ADAM HiLGER, lan., 75a, Camden Road, N.W.1.— 
An illustrated pamphlet describing an interference accessory 
for testing microscope stands and fine adjustments. 

THE LONDON Factors & AGENTS, laD., 88 & 39, Parliament 
Street, S. W.1.—January net trade price list of electrical acces- 
sories and materials, including accumulators, bells, cable, con- 
duit, fuse boards, switebgear, Фе. 

Tur Embassy MANUFACTURING Co., 
Leeds.—An illustrated and priced folder dealing 
" KBmibassy " vacuum cleaner. 

Messrs. HoLLINGs & Guest, Lrb., Thimble Mill Lane, Bir- 
mingham.—Two priced and illustrated lists of hydraulic 
presses for numerous purposes. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victoria Street, S.W.J.—January list (in French) of motors 
and dynamos in stock. 

Mr. ASHTON BREMNER, 16, Green Street, Trafalgar Square, 
W.—An illustrated booklet dealing with horn-gap lightning 
arresters manufactured Бу Та Métallurgique. Electrique, for 
which firm Mr. Ashton Bremner is sole representative. 

Messrs. MELDRUMS, Lrb., Timperley, Manchester.—New 
catalogues and lists of forced draught furnaces, mechanical 
etokers, and the Meldrum oil burner. 


Calendars and Diaries.—THE Lea RECORDER Co., LTD., 28, 
Deansgate, Manchester, has sent us & desk memoranda block 
for 1923 with ample daily space for engagements or notes. 

A wall calendar with a block of daily date slips with large 
red figuring has been received from the ELECTRICAL CONTRACT- 
ING & Motor Co., of Townend, Pontefract. 

A desk calendar received from the British EBONITE Co., 
LTD., of Hanwell, London, W.7, contains half-a-dozen two 
monthly cards, each bearing a humorous picture indicating 
the correct thing to do under given circumstances. 

A large wall calendar has reached us from the BRITISH 
Тномзѕох-Ногѕтох Co., Lrp., of Rugby. It is in the form 
to which we have all become accustomed. Each monthly 
pd contains also the preceding and the following months' 

ates. 

From the Chemical Trade Journal we have received à wall 
calendar with monthly sheets. | 

Mr. ALLAN E. Barnes, of 4, Park Street, Keighley, sends a 
small wall calendar, `` An Eastern Beauty," forming the 
pictorial attraction. 

Messrs. W. Н. SuGpen & Co., Ip. Glenny Road, Barking, 
Essex, have issued a wall calendar with monthly sheets on 
which engagement space is left for every day. 

THE DAVENPORT ENGINEERING Co., rb., of Harris Street, 
pou has sent us a wall calendar with daily tear-off slips 
or 1923, 


21a, Upperhead Row, 
with the 


Mr. J. Martin: Besik (Heemaf Co., Amberley House, Nor- 
folk Street, Strand, W.C.2) is sending out a pocket diary for 
1923, in which illustrations of representative manufactures 
are included. | 

From Мк. О. S. PUCKLE, of 1, Epping New Road, Buckhurst 
Hill, Essex, а wall calendar has come to hand. : 

THe UNIVERSITY ENGINEERING COLLEGE. of Westgate-on-Sea, 
Kent, has sent us a neat and acceptable pocket wallet for our 
notes, seuson ticket, and stamps. 

A somewhat similar wallet has also been issued by MESSRS. 
SUPERLAMP, LTD., of 111, Great Eastern Street, London, E.C.2. 

From Messrs. Hastam & Stretton (Engineering and Motor 
Utilittes, Ltd.), of 141, Windsor Place, Cardiff, we have 
received a wall calendar with monthly date slips. — Cosily 
befurred " Eva," the pictorial feature, will ensure it à pro- 
minent place on many a wall. 

THE D.P. Battery Co., LTD., of Bakewell, Derbyshire, have 

sent us a calendar with monthly slips, and as usual its attrac- 
tive feature is a view of the beautiful surroundings in. which 
the works are set. The River Wye, from which the motive 
power for the D.P. works 15 obtained, runs through the famous 
Derbyshire Dales, and the coloured view, when seen from a 
proper level, demonstrates how admirably the works har- 
110nise With the charming scenery. 
- THE LivERPOOL MARINE AND GENERAL INSURANCE Co., Lip. 
(the office Issuing a ©“ wireless " policy), has sent us a bandy 
vest-pocket. diary for 19233, with just enough space in its 
several sections to make one strive after neatness in making 
entries. 


The Engineering Section at Wembley Exhibition.—In 
the ErLrFcrRICAL REVIEW for August Hth, 1922, p. 193, we pub- 
lished the names of the members of the Electrical Committee 
(D.E.A.M.A. members and co-operating members) for the 
British Empire Electrical Exhibition. 

We now publish the names of those who are serving on the 
General Committee nominated by the British Engineers’ As- 
sociation who, it will be remembered, are responsible for the 
shipbuilding, marine, mechanical and general engineering 
section. 


Harry. Mleard (Easterbrook Асага & Co., Ltd.) 
Harry Allcock ` М. T. Glover X Co., Ltd.) 

м. E. Aey 

Col, Ө. С. Armstrong, D.S.O. 
Duncan G. Bailey, OBE, 

Herbert: Ballard 

Stanley J. Benham 

Claude T. Berthon 

К. A. Blakeborough 

J. D. Brunton 

H. M. Butler 

Li.-Col. E. Kitson Clark 

Basil T. Courtney 

Col. Perey В. Crowe 

J. E. Durbishire 

Sir John Dewrance 

С. ЕК. Douglas 

Sir Arthur М. D. Duckhiin, K.B.E. 
D. N. Dunlop 


(Benham & Sons, Ltd.) 

(Pott, Cassels & Williamson) 

(J. Blakeborough & Sons, Lul.) 
(Messrs. Bruntons) 

(Kirkstall Forge Co., Ltd.) 


{Joshua Buckton & Co., Ltd.) 


(Hydraulic. Engineering Co., Ltd.’ 
(Dewrance & Co.) 
(Douglas & Grant) 


(British Electrical & Allied) Manu- 
facturers’ Association) 

Fredk. €. Fairholme (Thos. Firth & Sons, Ltd.) 

L. М. G. Fraser (W. К. Fraser & Sons) 

Arnold Gamble 

Eng. Vice-Adml. Sir Geo. G. Good- 
win, K.C.B. 

Neville G. Gwynne, CBE, 

Win. Hay Howden 

F. E. Howard 

Jas. H. Humphreys 

Arthur Jacob 

J. R. C. Kearns 

Col. H. P. Lawson 

Fredk. H. Livens 

A. Ernest Owen 

Ernest W. Petter 

W. B. Richardson 

Robert 5. Rowell 

Capt. H. Rial Sankey, C.B., C.B.E. 

Sir Wilfred Stokes, K.B.E. 

Sir John E. Thornycroft, K.B.E. 

Lt.-Col. F. W. Turner 

Douglas Vickers, M.P. 

A. Vines ` 

Gilbert С. Vyle 


(Gwynne's Engineering Co., Ltd.) 
(Jas. Howden & Co., Ltd.) 

(Hay ward-Tyler. & Co., Ltd.) 
(Braithwaite & Co. Engineers Ltd.) 
(British Aluminium Co., Ltd.) 

iH. W. Kearns & Co., Ltd.) 

(Cole, Marchent & Morley, Ltd.) 


(Richardson, Tuer & Co., Ltd.) 


(Evershed & Vignoles, Ltd.) 


Herbert J. Ward 

Brig-Genl. C. H. 
C.M.G., C.B.E. 

E. Wilson 


Whittington, 


(J. & E. Hall, Ltd.) 


(Mather & Platt, Ltd.) 
(General Electric Co., Ltd.) 


Railway improvements and extensions arising out of the 
British Empire Exhibition at Wembley include the construc- 
tion of a new loop line and station within the grounds, and 
the enlargement of three or four other neighbouring stations. 
Work on the new loop line has been started by the Great 
Central Railway. This line, between Neasden and Wembley 
Hill, will run into the exhibition grounds and out again with- 
out the necessity of a dead end, so that passenger trains can 
follow each other quickly. The new exhibition station on the 
loop line will be within the grounds of the exhibition. It 1s 
expected to be able to deal with 16.000 passengers an hour af 
this station. Good progress has already been made with the 
extension of Wembley l'ark Station on the Metropolitan line. 


.The Gothenburg Tercentenary.—The Municipality of 
Gothenburg has sent us a pamphlet announcing the inten- 
tion to hold a jubilee exhibition in connection with the cele- 
bration of the tercentenary of the city’s foundation. At 
this exhibition the Swedish export industry will receive full 
opportunities to display its scope. The exhibition will run 
from May 8th to September 30th. 
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For Sale.—By direction of the Disposal Board, Messrs. 
hing & King will sell by auction on February lst and follow- 
ing days at H.M. Dockyard, Portsmouth, machinery, plant, 
electrical equipment, &c. 

Marylebone Borough Council Electrieity Department invites 


offers for four 500-kW  Parsons-type direct-coupled  turbo- 


generators. (See our advertisement pages to-day.) 


Japanese Trade.—The trade outlook in Japan is one of 
promise, and during the past year trade has not been at all bad. 
A tour of the country has shown that there is à growing 
tendency on the part of manufacturers to do direct export 
business rather than rely upon the services of export houses. 
Japan is taking a greater interest in electrical machinery and 
is making rapid progress in the uses to which she is placing 
electricity. Though in the country there are large manufac- 
turers of electrical goods, and though Japan exports large 
quantities of these goods to China, there is little doubt that 
lor the higher class manufactures she is dependent upon 
Western nations, and British goods are very favourably 
received. The one great drawback the British merchant has 
to face is either his inability or disinclination to appoint 
arents or to send representatives out who are qualified to 
handle the goods: they represent. —Reuter’s Trade Service 
(Tokio).  . 


Christmas Entertainment.—The children of the em- 
ployés of the Birmingham Electric Supply Department were 
entertained at the Midland Institute on December 28th and 
24th by a performance of `` Cinderella." The entire caste was 
composed of children of employés of the Birmingham Tram- 
ways Department, under the direction of Conductor J. H. 
Fletcher, the result of whose work in training the children 
was, we are Informed, highly successful. Excellent scenic 
eflects were obtained, reflecting credit on the skill of Inspector 
Peach and Motorman Orton. The entertainment was organ- 
ised by the Whitley Works Committee of the Electric Supply 
Department. 


E.D.A. Activities.—The Electrical Development Associa- 


tion is not content to merely urge the use of electricity for 


cooking, but also instructs users how this should be done. 
To this end it has recently published a booklet (E.D.A. 297) 
containing a hundred recipes for dishes of all kinds, compiled 
by Mrs. С. A. Mole, M.C.A. In addition, information re- 
garding cookers is given. ‘* Wth Century Cookery,” as the 
booklet is called, can be obtained from the E.D.A. at the 
price of Is. per copy; а discount of 10 per cent. is allowed 
for quantities in excess of one dozen. 


Book Notices.—'' Water Power in the British Empire ” 
Ipp. 34). London: Constable & Co., Ltd. Price 3s. 6d. net.— 
This small but comprehensive volume contains the reports of 
the Water Power Committee appointed by the Conjoint Board 
of Scientific Societies under the chairmanship of Sir Dugald 
Clerk, K.B.E. (who contributes a preface). Prof. A. H. 
Cibson, D.Se., who acted as secretary to the Committee, has 
prepared the reports for publication. There have been three 
of these reports, and each was reviewed in our columns about 
tlie time of its publication.* 

' Mechanical World Year Book, 1923 " (pp. 348--915 (advt.) 
and diary). London and Manchester: Emmott & Co., Ltd. 
Price 15. 6d. net.—The principal additions to the latest issue 
of this useful handbook are in connection with ventilation, 
humidification, mechanical draught, &c. The section dealing 
with safe loads and deflections of beams has been re-written 
and new illustrations are included. Among other revised and 
extended sections is that on belting. 

The City Librarian of Coventry has sent us a copy of a pub- 
lication which we believe to be a new departure 1п public 
library service. This is a bibliography of works on radio 
telegraphy and telephony with which the Coventry libraries 
appear to be well equipped. Sir William Noble has con- 
tributed a note in which the importance of the art 15 
emphasised. 

Technologic Paper No. 993, '' Reclamation of used Petro- 
leum Lubricating Oils " (5 cents): Scientific Papers No. 446, 
* Spectrophotoelectrical Sensitivity of Argentite (Ag. S)" 
(5 cents); No. 447, “Theory, Construction, and Use of the 
Photometric Integrating Sphere’’ (10 cents); and No. 450. 
“An Electron Tube Amplifier using 60-cycle Alternating 
Current to supply Power for the Filaments and Plates " 
(5 cents). (U.S. Bureau of Standards) Washington: 
Government Printing Office. 

" Pitman's Radio Year Book for 1923 ” (first year). 
+145, illustrated. 
Price 15. 6d. net 

' The Philosophy of Management." by О. Sheldon. Pp. 
xvi+296; figs. 8. London: Sir Isaac Pitman & Sons. Ltd. 
Price 10s. 6d. net. 

‘Scientific Management and the Engineering Situation.’ 
Sidney Ball Memorial Lecture—by Sir W. Ashley. Pp. à. 
London: Oxford University Press. Price 1s. 

Reid's Handy Colliery Guide and Directory for the Counties 
af Northumberland, Durham, Yorkshire, Cumberland, and 
Westmorland. Newcastle- -upon-Tyne: A. Reid & Co., Ltd. 
Frice Зв. 6d. 


* Exec. Rev., August 16th and 23rd. 1918 (pp. 151 and 18%). 
Evec. REV., August th, 1919 (p. 261). Екс. Rev., Novem- 
ber llth, 1921 (p. 657). 23 


Pp. vii 
London: Sir Isaac Pitman & Sons, Ltd. 


Annual Dinner.—The indoor and outdoor staffs of Messrs. 
Francis Polden & Co., Ltd., with a number of friends, held a 
very successful dinner and soal evening at the Mecca Restau- 

rant, Ludgate Hill, on Saturday last. ‘Lhe dinner, which was 
excellently arranged, was followed by a short toast list, the 
toast of " The King” being followed by " The: Chairman 
and Company,” proposed in a felicitous speech by Mr. W. 2 
Revell, and briefly responded to by Mr. Francis C. Polden in 
the same vein. Mr. W. T. Smith humorously replied to the 
toast of " The Ladies and Visitors," proposed by Mr. A. C. 
Hill. The final toast was that of Тһе Indoor and Outdoor 
Staffs,” proposed by the managing director, Mr. Francis 
Polden. 'fhe friendly relations existing between the manage- 
iment and the staff were manifested both by the speech and 
its reception by the assembled company. 

A subsequent concert rendered by the ''Oursisit " concert 
party displayed both originality and versatility, and the many 
items were well received. 

Lead.—In their report dated January 6th, Messrs. James 
Forster & Co. state :—'' The demand for immediate lead since 
the holidays is distinctly slack, but there is no alteration in 
the intrinsic position of the metal, the consumption of which 
is good and increasing, without any evidence of increased 
supplies." 

Lead Prices.—Messrs. M. H. Cawson & Co., of 60, 
Gracechurch Street, London, E.C.3, have issued a large 
diagram showing the monthly average market prices of soft 
foreign pig lead ‘from 1912 to the end of 1923, with space left 
for 1923 fluctuations to be filled in as they occur. 


New Use for a Shop.Window Heater—The Midland 
Electric Power Installation Co. informs us that the '' Mepic ”’ 
electric shop window heater, to which we referred in a 
previous issue, is now being used for warming ink rollers 
on printing machines, and the result is stated to be exceed- 
ingly satisfactory. This seems to indicate.a fresh and useful 
outlet for this apparatus. 


Reduced Prices.—Tlurk ASTER ENGINEERING Co., LTD., of 
Wembley, has reduced the prices of its electric lighting 
plants. 

Siemens and English Electric Developments.—There has 
been issued to the trade notification of the reconstruction ot 
the company previously trading under the title of English 
Electric & Siemens Supplies, Ltd. As in the case of the old 
company, the principal shareholders of the new company are 
Messrs. Siemens Bros. & Co., Ltd., and the English Electric 
Co., Ltd., and they have agreed to transfer their lamp manu- 
facturing. interests at, Dalston and Preston respectively to the 
new company. The consent of the Board of Trade has been 
given to changing the name of the company, and as from 
January Ist, 1923, the company trades under the title of 
Siemens & English Electric lamp Co., Ltd., with registered 
offices at Caxton House, Westminster, S.W.1. 

The sale of electric lamps and various supplies will be ear- 
nied on from 38/39, Upper Thames Street, London, E.C., and 
from the various branches as heretofore. The Siemens 
and English Electric Lamp Co. will control both the manufac- 
ture and sale of Siemens lamps in the future, and by arrange- 
ment will Gperate as the sales organisation for supplies and ma- 
terial manufactured by Messrs. Siemens Bros. & Co., Ltd., and 
the English Electric Co., Ltd. This includes Siemens wires and 
cables, Stannos wires and accessories, Zed fuses, wireless ap- 
paratus, telephones, instruments, &c. The board of directors 
consists of the following gentlemen :—Mr. P. J. Pybus, C.B.E., 
chairman (managing director of the English. Electric Co., 
Ltd.); Mr. О. Chauvin (managing director, Siemens Bros. 
and Co., Ltd.); Mr. W. O. Smith. (director of Siemens Bros. 
and Co., Ltd.); Mr. V. Watlington (The English Electric 
Co., Ltd.); Dr. H. Wright (Siemens Bros. & Co., Ltd.); with 
Mr. F. Hird (general manager of Siemens Bros. & Co.) 
as managmeg director; Mr. А. M. Hicks has been appointed 
secretary. The new ‘company has adequate manufacturing 
plant and land for extensions to meet the continually in- 
creasing demand for lamps and other material above specified. 
No change has been made in the trading addresses, and 
customers will be dealing with the same executive staff as 
heretofore. 


To Provide Work for Those Who Fought.—Mr. Arthur 
Willey, M.P. for Central Leeds, writing to The Times, sug- 
gests that Empire Overseas authorities, when they have com- 
peting tenders before them and find among them attractive 
offers from manufacturers in foreign countries, they should 
find out whether the British firms whose tenders are before 
them are on the King’s Roll, and therefore almost certainly 
employing a certain percentage of disabled men. He asks for 
such a circumstance to be allowed to weigh as a decided 
factor in their favour, as it is quite possible that such employ- 
ment militates against production at the lowest price. The 
point is perhaps of greater nnportance than is sometimes 
recognised, but it is really only one of the many reasons why 
we should develop our trade relations within the British 
Empire to the utmost of our power. 


Instructions for Installing Electric Cookers.— rur Jackson 
Exectric Stove Co., Lro., has sent us a card bearing m- 
structions for the installation of its electrie cookers, and also 
a list of directions for the use of these in various classes 
of cooking. 
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Aiding the Retailer.—In addition to their deferred-pay- 
ment plan in connection with the larger electrical domestic 
appliances, Messrs. L. G. Hawkins & Co., LTD., have insti- 
tuted several new schemes to keep and encourage the retailer 
in the sale of their appliances. The prices of these have been 
reduced and retuilers can apply for and receive back the 
difference between the prices paid for appliances in stock and 
the new prices. To popularise the '' Miller" portable lamp, 
Messrs. Hawkins are giving a table stove with each one sold. 
They also offer to renovate articles that have deteriorated 
while in stock at half the cost to themselves. 


British Catalogues Wanted in Chile.—According to H.M. 
Chargé d'Affaires at Santiago, Chile, Chilean Government De- 
partments are kept well supplied ‘with American and Con- 
tinental firms’ catalogues, calendars, photographs, &c., but 
only meagrely with those of British manufacturers. We sug- 
gest that our machinery and apparatus firms should repair 
this defect. Government Departments, when calling publicly 
for tenders, are influenced by the catalogues that are at 
hand, especially if they are printed in Spanish and contain 
metric weights and measures. Inquiry at the Department of 
Overseas Trade in London would be worth while. 


Time Switches Commended.—At the trials of apparatus 
for municipal use held last year at Cardiff by the Institution 
of Municipal and County Engineers, the time switches manu- 
factured by the Horstmann Gear Co., Ltd., of Bath, were 
'" highly commended.” 


Czecho-Slovakian Trade.—Last ‘year 113 new limited. 


companies were founded in Czecho-Slovakia, with a capital 
of £6,000,000. In ten months about 100 large firms failed, with 
total liabilities of nearly £6,000,000, while 1,435 firms sought 
a judicial settlement of their liabilities, says the Carlsbad cor- 
respondent of the Exchange.—Evening News. 


French Import Duty Reduction.—A slight reduction in 
the coefficient of increase in the import duty in France and 
Algeria on insulating cloth and oiled &lk for electrical pur- 
poses. (ex. 439) has just been announced by the French 
Customs authorities. 


Electrolytic Iron in Spain.—In 1916 the Chamber of Com- 
mence of Madrid petitioned the Spanish Government to obtain 
leave from England for the importation of electrolytic iron, 
needed for the national industries. "This article was the pro- 
duct of Spanish iron ore. The English Government was 
obliged to return & refusal on account of the necessities of 
the war. On the Spanish side, this situation has now been 
permanently retrieved by the building by the Sociedad Espanola 
de Construcciones Electro-meecanicas of electrolytic works 
at Cordoba, for the treatment of native ore. The works when 
started will be capable of a yearly output of 4,000 tons, to be 
raised later to 8.000, 12,000 and 18,000 tons, as needs demand, 
thus freeing Spain from foreign dependence for this product. 


LIGHTING AND POWER NOTES. 


Accrington.—[.0ax.—The Corporation has decided to apply 
for sanction to borrow £9,000 in connection with the supply 
of electricity to Oswaldtwistle. 


Australia.— ROCKHAMPTON (QUEENSLAND).— Arrangements 
have been made to borrow £70,000 by debentures for an elec- 
trification scheme in the town.—Reuter’s Trade Service (Mel- 
bourne). 

BatHtrst (N.S.W.).—The City Council is taking steps to 


borrow £40,000 for the installation of electric light in the town. | 


—Reuter's Trade Service (Melbourne). 


Barrow-in-Furness.—Loan SANCTIONED.—The Town Council 
has received sanction from the Electricity Commissioners to 
a loan of £19,000 for electricity purposes. 


Beer and Seaton.—EHEuircrRiciTY SuPPLY.—Steps are being 
taken to obtain a supply of electricity for the district. 
Sufficient capital has been promised to Justify the formation 
of a company to carry out a scheme. 

Birkenhead.—[oan.—The Electricity Committee has recom- 
mended the Council to apply to the Electricity Commissioners 
for sanction to borrow £20,000 for the purchase and laying 
of electricity mains and service cables. 


Birmingham.—Prick Renuctions.—The Pedre Supply 
Committee recommends a revision of the charges for elec- 
trietiy purposes. [t is recommended that for electric signs 
for advertising purposes the rate be 3d. per kWh; for ordinary 
lighting (under 1.000 kWh per quarter), 54d. per kWh; fac- 
tory hghting, 44d. per kWh, and prepayment meters, 54d. 
per kWh. 


Bradford.—I.oan SANcTIONED.—The Electricity Committee 
has received sanction from the Commissioners to the borrow- 
ing of £6,200 in respect of the laying of new e.h.p. and d.c. 
feeders from Bolton Road sub-station to Nelson Street. 


Canada.—New Brunxswicx.—The contract between the 
City of St. John and the New Brunswick Electric Commission 
for a minimum of 10,000,000 and a maximum of 15,000,000 


kWh of electricity per year from ilie Provincial Development 
Commission was eigned on November 24th by representatives 
of the city and the commission. . As the recent outcome of the 
refusal of the New Brunswick Power Co. to sell its entire 
plant and equipment at a price of $2,577,655—the sum set by 


` the Supreme Court in 1920—the Common Council in com- 


mittee decided to recommend to the Council the establishment 
of a civic Hydro Commission, as authorised in the New Bruns- 
wick Electric Power Act, which will serve for a term of two 
years. 

QUEBEC.—A scheme is in progress for tbe utilisation of Lake 
St. John for generating electricity. A dam is to be built at 
the Grand Discharge from the lake at a cost of $12,000,000. 
It is proposed to develop 1,200,000 h.p. and to provide power 
for the entire province of Quebec, with a surplus to be trans- 
mitted to New England factories. 

British CoLUMBIA.—The British Columbia Electric Co., 
addition to improvements in its power plant on the Bard 
River, is planning the construction of a new power house 
further down the river, to cost $10,000,000. It is estimated 
that the new plant will develop 100,000 h.p.—Heuter's Trade 
Service (Vancouver). 


Cannock.—I oan SancTIONED.—The Urban District Council 
has received the sanction of the Electricity Commissioners 
to the borrowing of £7,978 for electricity extensions at Hed- 
nesford and Chadsmoor. 


Clowne.—E.ectricity SUPPLY.--Steps are being taken to 
form a local company with the opie of carrying out an 
electric lighting scheme for the town 


Derby.—Price Repuction.—The Town Council has reduced 
the percentage charge for electricity supplied on the rateable 
value system from 15 to 124 per cent. as from January Ist. 


Dewsbury.—PnicE. REDUcTIONS.—The Corporation is reduc- 
ing the charges for electricity from 74d. to 7d. per kWh for 
lighting, and for power on the maximum demand system 
from 100 per cent. to 80 per cent. above pre-war charges, the 
reductions to operate from the meter readings in the current 
quarter. 


Dover.—PnoroskED EXTENSIONS.—The Town Council is seek- 
ing the advice of a consulting engineer on two schemes for in- 
creasing the facilities for the supply of electricity. One in- 
volves the addition of a 1,950-kW turbine set at an estimated 
cost of £37,000, and the other provides for the erection of 4 
new power station at an estimated cost of £90,000. The 
Electricity Commissioners have intimated that they would 
sanction the former scheme subject to Dover linking up its 
supply with the Folkestone electricity works, each town 
laying the cable half way. Negotiations are proceeding for 
the supply of electricity to Deal. 


Glasgow.— PURCHASE or ELECTRIC CookERS.—The manager 
of the electricity departinent has reported to the Corporation 
Electricity Committee that out of 400 electric cookers pur- 
chased 397 had been hired out, and it was agreed to recom- 
mend that an additional 200 cookers be purchased. 


Evectricity v. Gas.—The Electricity and Gas Departments 
of the Corporation have come into conflict in the matter of 
cooking apparatus. It is stated that canvassers from the 
Electricity Department have persuaded tenants of several of 
the Corporation’s houses to replace their gas cookers by elec- 
tric ranges, but in certain instances these tenants have been 
dissatisfied and have asked for the return of the gas cookers, 
causing great inconvenience to both departments. То pre- 
vent this in future it has been resolved not to permit anv 
further changes until the consent of the manager of the City 
Improvements Department has been obtained. 


Halifax.—Exectricity SvrPLY.—In order to provide work 
for the unemployed the Unemployment Grants Committee has 
decided to lay new cables at a cost of £8,832. 


Hull.—Prick REpvcTioNS.— The Electricity Committee has 
reduced the charge for electricity for lighting from 8d. to 7d. 
per kWh, and for power froin 120 per cent. to 75 per cent. 
above pre-war charges. 

Kilmarnock.—Yrangn's WonRkKiNG.—Tbhe accounts of the 
burgh electricity undertaking (engineer: Mr. W. C. Bexon) 
for the year ended May 15th, 1928, record a total income 
from all sources of £103,080, comparing with £125,101 m 
1920-21. Working expenses amounted to £06,559, as against 
£92,201, leaving a gross profit of £36,521 (£32,900). Capital 
charges increased froin £29,394 to £40, 571, causing a net 
deficit of £3,087, as compared with a profit of £5,235 in the 
previous year. А total of £147,265 was spent on capital 
account during the year, the principal items being: Mains, 
£59,131; machinery and boilers, £42,014; and buildings, 
£21,043. The number of kWh sold decreased froin 16,777,388 
to 14,411,975. During the vear the length of 22,000-V over- 
head lines was increased from 1.51 to 5.96 miles, and the. 
number of transformer sub-stations from 70 to 81. The plant 
capacity remained at 10,000 kW. 

Lewes.—SrnrEET LIGHTING.—The Town Council has asked 
the Electric Light Company to prepare a scheme for lighting 
the streets of the town, and to submit a price. 

Liverpool.—Loan.—The Electricity and Tramways Com- 
mittee has recommended that application be made to the 
Electricity Commiszoners for sanction to the borrowing of 
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£250,000. It is proposed to purchase the Liverpool District 
Lighting Co.'s undertaking at a cost of £75,000, and to lay 
underground mains at a cost of £175,000. 


Llandrindod Wells.—APPLICATION FOR ORDER.—The Urban 
District Council is making application to the Electricity Com- 
missioners for authority to generate and supply electricity 
for all purposes within the. urban district, and to provide for 
the transfer to the Council of the electricity undertaking of 
the Llandrindod Wells Electric Light & Power Co., Ltd. 


London.—HackNEY.—Proposed Price Reductions.—At a 
meeting of the Council this week Ald. H. Morrison, L.C.C., 
moved that the Electricity Committee be asked to consider 
and report upon the question of reducing the prices charged 
for electricity. 


Maidstone.—Loans.—The Town Council has applied to the 
Electricity Commissioners for sanction to the borrowing of 
£3.62 for transformers and switchgear, £4,158 for mains, 
and £1,051 for buildings in connection with the extensions to 
Snodland, Tovil, and Cherry Orchard Estate. 


Manchester.—CoNvERSION OF StTaTION.—The Electricity 
Committee recommends that an early start be made 
with the conversion of the Dickinson Street station from a 
generating station to a transforming sub-station. The Com- 
mittee believes that it can make an annual saving of £5,000, 
equal to LL per cent. of the outlay involved. 

SHoP-WINDOW ILLUMINATION.— The Electricity Committee, 
anxious to encourage advertising by illumination, contemplates 
providing means for its development. It is proposed to offer 
a special inclusive rate of 144. per unit for shop-window 
ce after closing hours. A profit is expected to be 
made. : 


Newton Abbot.—SpeciAL Оврев.— Мг. Raymond Hartree, 
of Salcombe, has informed the Rural Council that he is apply- 
ing for a Special Order to enable him to supply electricity in 
the Council’s area. 


Rochdale.—ELectricity IN BuLk.—In response to applica- 
tions from the Urban District Councils of Milnrow, Whit- 
worth, Littleborough, and Norden, the Corporation has inti- 
mated that it is prepared to give the districts a bulk supply 
of electricity at a charge of 0.35d. пег kWh. 


Rotherham.—Price Repuctions.—The Town Council hae 
reduced the charges for electricity for manufacturing purposes 
from 100 per cent. above pre-war price to 75 per cent., and for 
power for tramway purposes from 1.8d. to 1.64. per kWh. 


Southampton.—ExTENSION or SurPLy.—As а result of 
negotiations with the Eastleigh Urban District Council, the 
Town Council has applied to the Electricity Commission for 
authority to supply electricity in that area. The cost of the 
extensions is estimated at £26,672. Romsey Borough Council 
has also asked for a supply. 


South-West Midlands Electricity District —A Bill to con- 
fer further powers upon the Shropshire, Worcestershire and 
Staffordshire Electric Power Co. has been deposited for in- 
troduction into Parliament next Session. The company is 
responsible for the electrical development of portions of the 
counties of Salop, Stafford, and Worcester. In order to per- 
form these duties the company is about to erect the generat- 
ing station authorised in 1918 on the Stourport site as part 
of the separate undertaking recently constituted under the 
name of ‘* The Severn Main Power Supply." For the develop- 
ment of the separate undertaking and for the purpose of pro- 
viding additional facilities for the conveyance of coal and 
material to the Stourport station the company proposes to 
acquire land and to construct a short railway from a wharf 
on the Staffordshire and Worcestershire canal to the Stour- 
port generating station and a railway siding connecting with 
the Severn Valley branch of the Great Western Railway. 
The cost of these works is to be defrayed out of money to be 
raised by the issue of Severn Electric Power Supply shares 
or debenture stock. In order to give full effect to the recent 
order of the Electricity Commissioners the powers of the 
сотрапу are to be extended so as to enable it to supply elec- 
tricity direct to the consumers іп a large area in the three 
counties аё а maximum rate of 1s. per kWh. Power is 
sought to pay interest not exceeding 74 per cent. per annum 
out of capital on securities issued after December 31st, 192], 
for буе years from the date of issue, provided that the aggre- 
gate amount paid does not exceed £62,500. А similar pro- 
posal is made with regard to interest on money borrowed, 
ч aggregate amount paid not to exceed £125,000.— Financial 

IMER. 


Ulverston.— ELECTRICITY iN. Rerk.—The Urban Council has 
had under consideraticn a proposal to obtain a supply of elec- 
tricity in bulk from the Corporation works at Barrow-in- 
Furness, and has appointed Mr. С. H. Wordingham, C.B.E., 
to advise on the scheme. | 


United States.—Larce Power Prowct.—The Bylleshy 
Encineering and Management Corporation anncunces a new 
electrical, water, and steam power construction and develop- 
ment programme for Minneapolis and St. Paul, involving an 
estimated expenditure of $59,000,000. The new construction, 


which will extend over a period of about ten years, will in- 
crease by about 306,000 h.p. the generating capacity of the 
Northern States PowerCo. This concern serves 350 cities and 
towns in Minnesota, the Dakotas, Wisconsin, Illinois, and 
Iowa, and is one of the operated properties of the Standard 
Gas and Electric Co.—Reuter’s Trade Service (New York). 


Wanstead.—E ectriciry SuPPLY.—The Walthamstow Urban 
Council proposes to apply for powers to enable it to supply 
electricity to Wanstead. 


Wolverhampton.—Prick Repuctions.—The Corporation has 
reduced the charges for electricity for lighting, power, and 
general supplies from 90 per cent. above the pre-war mete to 
75 ver cent. | 


Yeovil.—E.ectriciry SuPPLY.—With reference to the appli- 
cation being made by the Yeovil Electric Light & Power Co., 
Ltd., for an Order to supply electricity, the Rural Council 
has applied to the Ministry of Transport, asking that the area 
гару should include Preston Plucknett and Yeovil 
\ithout. | 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—Raitway — ELECTRIFICATION.—À commencement 
will shortly be made upon the electrification of the Argentine’ 
Transandine Railway, permission having been given by Con- 
gress for the raising of the necessary loan of 1,500,000 (gold) 
pesos, over and above the sum already allotted, to be used 
for the electrification of the system between Zanjon and 
the Chilean frontier. The length of this section is 45 km., 
and, when completed, the section will connect up with the 
section of the Chilean State line now being electrified.— 
lieuter's Trade Service. 


Australia.—NEWCcASTLE (N.S.W.).—The State Government 
has set aside a sum of £100,000 in the current year’s estimates 
for the electrification of the tramways. The work will be 
completed in two years. On the present system of steam 
operation a loss of over £70,000 per annum has resulted, but 
it is estimated that a reduction of one-third in the working 
costs will be made when the system is electrified. 


Bolton.—New RourE.—The Town Council has decided to 
extend the Brownlow Fold tramway to Harpers Lane. 


Bradford.—Lo4N SANCTIONED.—The Tramways Committee 
has received sanction from the Ministry of Transport to the 
borrowing of £63,000 to cover the cost of 46 new cars and 
£104,925 for the reconstruction of track in parts of Bolton 
toad, Wakefield Road, Great Horton Road, Horton Park 
Avenue, Birkenshaw Church Bank, and Thornton and Lidget 
Green. Track renewals on the Nab Wood section of the 
tramways were commenced on January 8th. 

Loan.—Application is being made to the Ministry of Trans- 
port for sanction to the borrowing of £85,500 for extensions 
to the Thornbury car depot and workshops. 


Brighouse.—RaAiLLEss Cars.—The Town Council has decided 
to support the Bradford Corporation’s application for authority 
{о run railless cars beyond the city boundary. 


Continental.—Spain.—An early start on the electrification 
of the Vascongados Railways is contemplated. The system 
consists of 158 km. of narrow-gauge line.—Reuter's Trade Ser- 
vice (Madrid). | 

Norway.—The electrification of the Christiania-Drammen 
Railway has been completed as far as Brageroen, and it is 
anticipated that the new service will come into use during 
the present month. 


Leeds.—Prorosep New  RourE.—The City Council has 
applied to the Ministry of Transport for an Order authorising 
the construction of a tramway to Templenewsam. 


London.—New Tyre or '' Tuse’’ Coacu.—In order to evolve 
an improved type of coach for the " tube " railways, the 
London Electric Railway Co. recently invited five of the prin- 
cipal railway-carriage and coach-building firms in the country 
to construct a sample coach. Among the firms selected were 
Messrs. Cammell, Laird & Co., Ltd., who recently held a 
private exhibition of the vehicle. built at their Nottingham 
works. The coach is designed on the motor saloon-car prin- 
ciple. There are no straight edges anvwhere, and the wheels 
are fitted with leather shrouds to deaden the noise in the 
tubes. An important departure is in the lighting. Those 
lamps which show are of cut glass, while the rest are so con- 
cealed as to avoid casting a glare in the eves of "' strap- 
hangers " or other passengers. The sliding doors are worked 
һу air pressure. The furniture and fittings are more luxurious 
than anything at present seen on the © Underground." Royal 
blue and ivorv in enamel are the prevailing decorative colours. 
The upholstery is in Roval blue and old gold. The fittings are 
of aluminium and black vulcanite. Seating accommodation 
15 provided for 45 passengers.— T'he Times. 
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New Zealand.—AUckKLAND.—The City Council is extending 
its tramway system to Edendale at a cost of £69,700. 


Peru.— PROJECTED IMPROVEMENTS.—An extensive contract 
has been entered into between a group of Italian capitalists 
and the Empresas Eléctricas Asociadas de Lima (Peru) for the 
entire reorganisation and partial reconstruction of the electric 
light and street railway systems. belonging to that company. 
The systems controlled by this organisation comprise (a) the 
Ferrocarril Urbano de Lima (length 33 km.), in the capital, 
which carries between 17 and 18 million passengers annually; 
(b) Tranvías Eléctricas de Lima y Chorillos, an electric light 
railway 33 km. in length, operating in connection with the 
Lima tramways; (c) Ferrocarril de Lima y Callao, a light 
railway 15 km. in length; (d) the Compañia Nuéva Tranvía 
Eléctrica. (Lama -Chorillos-Herradura) ; and (е) the Empresa 
Eléctriea de Santa Rosa, supplying the necessary current to 
all the above undertakings. The additional capital to be 
found will exceed £1,000,000, the greater part of which will 
be devoted to railway projects. While a considerable pro- 
portion of the new equipment will be purchased in Italy, 
foreign contractors are not excluded from tendering.—Reuter’s 
Trade Service (lama). 

Portsmouth.—Friack RENEWALS.—The Town Council has 
applied to the Ministry of Transport for sanction to the bor- 
rowing of £193,000 for track renewals in the borough. 


TELEGRAPH & TELEPHONE NOTES. 


Greenland.—Rapio  SraTi0Ns.—Several months ago the 
Danish Government sent an engineer to Greenland to examine 
the possibilities of establishing radio stations in that Danish 
colony. He has now returned and advised the establishment 
of four stations. It is expected that three will be established 
on the west coast and one on the east coast, near Angmag- 
salik, the latter in response to a special request from the 

iovernment of lceland, which declares that a station there 
will be of the greatest importance in transmitting weather 
information to Iceland.—The Times. 


India.—Rapio-TELErHoNy.—Some progress has been made 
in the installation of the radio telephone in the Moplah tracts 
of Malabar and a few sets have been installed and messages 
transmitted and received.—Indian Engineering. 


Norway.— BRroaDcastTING ScHEME.—The Norwegian Radio 
Co., the Norwegian Marconi Co., and the Norsk Telegram 
Bureau have submitted to the Government a request for a 
concession to build and carry on a broadcast telephone 
system from stations in Norway. It is said that the com- 
panies intend to form a joint broadcasting telephone company 
for the purpose of building sending stations in Christiania, 
and subsequently at Bergen and Trondhjem, each with a 
radius of one hundred miles, for the regular transmission of 
concerts. Receiving apparatus, for hire by subscribers at an 
annual fee, will be placed under the control of the telegraph 
board. The companies have also requested Government 
leave to build a large radio-telephone station in Chrie- 
tiania in order to broadcast Press exchange news and weather 
forecasts over the whole of Southern Norway. 
telegraphy is intended to be used for long distances, such 
as Trondhjem and the North Cape.—The Times. 


Radio-Telegraphy.—EmpireE ScHEME.—According to The 
Times, a deputation from the Empire Press Union invited 
tbe Postmaster-General on January 8th to make a statement 
of the Government’s policy with regard to an Empire wireless 
system. 

The schemes which have been set on foot in Australia, 
Canada, and South Africa for direct communication with 
Great Britain mean that the Imperial chain as originally 
planned is not likely to develop. Australia has made a con- 
tract with a private company in which the Australian Govern- 
ment holds a majority of the shares; South Africa has given 
a concession to the Marconi Co. ; and Canada has licensed the 
Marconi Co. of Canada to erect. a high-power station at 
Montreal. New Zealand has also expressed herself m favour 
of a high-power system giving world communication rather 
than the chain svstem. 

The Empire Press Union demands an adequate Imperial 
system, whether it is the outcome of private or public enter- 
prise. The view taken is that the svstem in contemplation 
bv the Post Office is neither adequate nor efficient. The 
Government is approaching the whole question afresh, and a 
Cabinet committee has been appointed, under the chairman- 
ship of Mr. Amery, and the question of communication with 
the East African colonies was also raised. 

The Postmaster-General (Mr. Neville Chamberlain) replied 
svinpathetically to the deputation. According to the Daily 
Telegraph, he pointed out that on what was a technical 
subject the technicians were not in complete agreement. The 
Gove rnme nt was reconsidering the late Government's. policy. 
but ©“ Who shall tind the niorev?" was a question about 
which a conclusion had not vet been come to, but he did not 
think a gevision would be very Jong delayed: they could not 


Radio-- 


allow the thing to drag on. It was not solely a matter of 
the number of messages that could be dealt with; they must 
also consider what was to be the extra capital cost of any 
luxury they allowed themselves, and whether the prospects 
of the traftic to be obtained would justify them in going the 
full length at once. It was not proposed !to include com- 
munication with. Canada by the same station as that which 
would communicate with Australia. The working day of the 
station in England would be divided into periods, one period 
being devoted to communication with one part of the world, 
and another period with another part, always choosing the 
periods «o as to coincide with that part of the day when 
atmospheric conditions were most favourable. 

With regard to the West Indies, the difficulty was not one 
of radio telegraphy, but of the insufficiency and disrepair of 
the existing cable. He was glad to say that inquiries had 
been made for a new cable. 


Radio-Telephony.— BROADCASTING —Since the New Year, a 
third broadcasting station has commenced operations on be- 
half of the British Broadcasting Co. Jt is located at New- 
castle-on-Tyne, is known as station ` B," and has a power of. 
1,500 watts, with a wave-length of 400 metres, its call signal 
being 5 N O. | 

The Birmingham station’s call signal is now 5 I T. 2 

An improvement has recently been made in the aerial at 
the London station, which has increased its range. 

The most interesting demonstration in this country up to 
the present of the possibilities of broadcast telephony was 
arranged for January 8th, when parts of the British National 
Opera Co.’s performance of Mozarts " Magic Flute” at 
Covent Garden were radiated from the London station of 
the British Broadcasting Co. The demonstration was success- 
ful and selections from operas will be broadcast nightly until 
the conclusion of the present Covent Garden season, says The 
Times. 

A special underground cable has been laid between Covent 
Garden Opera House and the London broadcasting station in 
the Strand for the purpose of these transmissions. 

According to the Morning Post, there is every likelihood that 
two further broadcasting stations will be in working order 
by the end of this mont They will be Cardiff, which may 
be ready within the next week, and Glasgow, which may be 
opened about the 25th inst. 

The opening of these two stations will bring the number 
operating to six out of the eight contemplated. 

An effort is to be made to broadcast a little each Sunday, 
out of which a regular programme will probably develop 
in which church sermons will be a feature. 


Russia.—Rapio-BroaDcasTING. — Radio-broadcasting has 
started at Moscow under the direction of the radio-telephone 
station. of the National Commissariat of Ports. The first 
speech to be broadcast was addressed to the All-Ukrainian 
Congress of Soviets, at Kharkoff. As far back as September 
19th, 1922, a radio concert was successfully arranged in 
Moscow, but the Bolsheviks have been slower than was ex- 
pected to utilise the latest inventions for propaganda.—Daily 
Mail. 


Spain.—TrELEPHONE SERVICE.—The Spanish Government has 
lately granted a concession for the establishment of a tele- 
phone exchane in the town of Plasencia (Province of 
Caceres). 


The Telephone Service.—CALDER VaLLEY.—A start has been 
made with the transference of telephone wiring in this district 
from overhead to underground, and the work is proceeding 
from Sowerby Bridge to Mytholmroyd. 

New ANGLO-DUtTcH CABLE.—Owing to the fact that three 
telephone lines between Holland and England have proved 
insufficient for the great number of demands, the Dutch Tele- 
graphic Directorate has entered into negotiations with the 
British for the laying of a new cable of high ро 
Financier. 


Turkey.—TrLEGRAPH  CoNTROL.—The Angora Government 
has decided that Adnan Bey shall henceforth act as delegate 
at Constantinople of the Commissariat of Foreign Affairs of 
the Grand National Assembly of Turkey. He will negotiate 
the handing over to Turkish control of the posts and tele- 
graphs, the cable of the Eastern Telegraph Co., and of the 
Constanza cable requisitioned by the French military authori- 
ties.—Reuter (Constantinople). 


West Indies.—RapD10-TELEGRAPHY.—Arrangements are being 
made by the local Government for the sending of messages 
to ships in the harbour of Port of Spain, San Fernando and 
Brighton, and for the captains of such ships to communicate 
with their agents in Port of Spain. It has also been decided 
to establish a receiving station at North Post, which will do 
all receiving work, the Tobago traffic, and ship work. The 
Port of Spain station, which will be the controlling or head 
station and the one with which alone the publie will deal, will 
thus be left free for long-wave work with Venezuela, 
British Guiana, St. Martin, Curacao, &c. Communication 
between North Post and the head station will be maintained 
by the existing telephone line and also radio. A scheme for 
linking the telephone systems of Tobago and Trinidad by 
radio 15 also likely to be inaugurated. —Financier. 
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ARMOURCLAD SWITCHGEAR. 


A Visit to the Works of Messrs. A. Reyrolle & Co., Ltd., Hebburn-on-Tyne. 


Іх the complicated aggregate of machinery, apparatus, 
and cables which has been evolved to meet the demands 
of our still more complex civilisation for a supply of 
electricity, the switchgear occupies a position analogous 
to that of the nerves and spinal cord in the human 
organism—the place of honour, not indeed the brain 
itself, but the means whereby the organism is controlled, 
and the various organs are caused to function at the will 
oi the brain. Hence the operation of the whole system 
depends upon the adequacy of the switchgear for its 
purpose and the facility and certainty with which it 
responds to the calls that are made upon it; above all, 
it must be reliable under all circumstances. Moreover, 
it is at this point that the human controller of the great 
clectrieal machine most closely approaches the powerful 
agency of which he is normally the master, but which, 
given the opportunity, will utterly destroy him; hence 
it is, literally, vitally necessary that the switchgear shall 
bə so constructed as to deny to that grim agency the 
chance of breaking its bonds and w reaking its blind fury 
upon the puny mortal who has created it. These chief 
considerations—immunity from breakdown and safety to 
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Fig. 1.—Hravy ASSEMBLY SHOP, FOR 33,000-V AND M-TYPE SWITCHGEAR. 


Fic. 2.—PuANeR-MILLING MACHINE, AND RADIAL 


DRILL. 


the operator—over-ride all others, 
even that fetish, the lowest. tender, 
and have continually gained in im- 
portance as the magnitude of the 
undertakings and the pressures em- 
ployed have increased. Those of us 
who remember the station ‘‘ switch- 
gear ’’ that was in vogue in the 
eighties have witnessed an extra- 
ordinary process of evolution from 
the primitive appliances that did 
duty in those days to the elaborate 
apparatus that is indispensable to 
the conduct of modern power 
stations and systems of supply. 

The wall-type switchgear intro- 
duced by Dr. 85. Z. de Ferranti 
about 1896 effected a revolution in 
a.c. switchgear, and for many years 
was almost without a rival, except 
the air-break tvpe—also a Dept- 

E 
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ford product—which was installed sometimes. But the 
tendency in this country was mainly towards direct cur- 
rent at moderate pressures, and the further development 
of high-pressure a.c. switchgear largely took place 
abroad, until the inevitable adoption of three-phase 


Fic. 4.—MINING SWITCHGEAR ASSEMBLY SHOP. 


Fic. 5.—WonksHorp PLUG 
AND SOCKET. 


generation and distribution to sub-stations here also 
compelled attention to the subject. 
Since then a remarkable division of opinion has 


Fic. 8.—ExrLosioN-PROOF 80-A CIRCUIT-BREAKERS FOR 
DANGEROUS SITUATIONS. 


arisen. All were agreed as to the necessity of inter- 
rupting a.c. circuits carrying large powers at high pres- 
sures, under oil; but whilst the majority of switchgear 
designers continued to rely upon wide spacing of bus- 


bars, &c., in air for protection against short-circuits, 
and upon remote control for the safety of the operator, 
one firm—Messrs. A. Reyrolle & Co., Ltd.—struck out 
on original lines, holding the view that close spacing 
with solid insulation, from which air was as far as pos- 
sible excluded, better met the former 
requirement, and that complete en- 
closure in protective armour effectu- 
ally complied with the latter. This 
practice obviously follows that of 
cable manufacture, in which, in- 
deed, it is pushed to the limit; for 
we enclose three conductors at a 
potential difference of 33,000 V 
within a lead sheath three inches in 
diameter, surrounded by steel 
armour, and bury them, confident 
that miles of such cable will give 
satisfaction and safety for years to 
come. 

Working on these lines, Messrs. 
Reyrolle enveloped their bus-bars 
and connections in cast-iron jackets 
and filled up the internal space with 
a bituminous compound. This class 
of construction essentially calls for 
compactness in order to economise 
material; it is inherently robust and 
durable, but owing to the necessity 
of making connections which must 


Fic. 9.—DIRECTLY-OPERATED 20,000-V SwitcH PANEL; SWITCH 
WITHDRAWN AND OJIL-TANK LOWERED. 


L WE = 


Vol. 92. No, 2,355, January 12, 1923.) THE ELECTRICAL REVIEW. 61 


be opened or changed from time to time, it might not 
possess the essential element of safety. However, by the 
aid of ingenious devices which guard against every con- 
ceivable eventuality, Messrs. Reyrolle have fulfilled this 
requirement as effectually as the others, and are in a 


Fic. 10.—SOLENOID-OPERATED 33,000-V 400-А DUPLICATE-BUSBAR 
Draw-ouT SwitcH Рахе, ТҮРЕ R,, Switch RackeED HOME; 
OPERATOR CLOSING Ir. 


Fic. 11.—ArmMourcLAD TERMINAL FOR ALTERNATOR. 


position to claim that their switchgear is as safe as it is 
reliable. 

It is interesting to note that Messrs. Reyrolle’s works, 
where this entirely British type of switchgear has been 
evolved, are situated on Tyneside, the birthplace also 
of another purely British product, which has revolu- 
tionised power-station practice throughout the world— 
the Parsons steam turbine. The site occupies an area 
of over 5} acres, of which at present 3} acres is covered 
with workshops and offices. The main building is 
200 ft. long by 200 ft. wide, and is divided into five 
bays, each 40 ft. wide, which are served by overhead 
cranes of 5 and 15 tons lifting capacity. А railway 
track runs into the centre and side sections. The equip- 
ment includes a planer-milling machine, fig. 2, with a 
table 13 ft. 6 in. long and 5 ft. wide, capable of handling 
castings up to 15 tons, and driven by a 24-h.p. motor. 
The machine shop contains a large number of lathes, 
drills, shapers, slotting machines, grinders, &с.; 
amongst items of special interest are a tool for drilling 
square holes, a large double-spindle vertical drilling 
machine with a radius of 7 ft., capable of drilling holes 
up to 3 in. in diameter, and a grinding machine 16 ft. 
long, which is used to face up surfaces such as the steel 
top plates of switches, and the faces of joints on castings 


‘kVA. 


forming the chambers for busbars, switch panels, sealing 
bells, &с.; this grinder has a wheel 52 in. in diameter, 
with inserted carborundum segments dovetailed in posi- 
tion, and is driven by a 30-h.p. motor. The large shop 
illustrated in fig. 1 is devoted to switchgear assembling, 
both of detailed parts and of complete panels. 

Fig. 3 shows part of the high-pressure testing section, 
which is 120 ft. long and 40 ft. wide; this section is 
served by a 5-ton overhead crane, and is fenced off. 
Arrangements have now been completed for providing 
an entirely new testing laboratory in which will be in- 
stalled a transformer supplied at 5,500 volts from the 
supply company’s mains through an induction regulator 
with which the primary voltage can be varied from 0 to 
11,000 volts, whilst the secondary voltage correspond- 
ingly varies from 0 to 450,000 volts. At the time of our 
recent visit, tests were being carried out on an impulse 
discharge device which had been assembled for the pur- 
pose of testing lightning arresters; it consisted of a 
250,000-volt transformer which charged a 0.15 mF 
condenser through a kenotron rectifying valve. The 
condenser, discharging into a highly inductive circuit, 
gave an oscillatory discharge at about 115,000 cycles per 
second, the current being about 4,000 A, which corre- 
sponded to a momentary maximum output of 168,000 
Pressures up to 85,000 volts can be used, giving 
a distharge of 8,400 amperes, corresponding to 700,000 
kVA, which is probably equivalent to that induced in 
about 4,000 ft. of line by a lightning flash. 

Immediately adjoining the main building is a pack- 
ing department, into which a railway track is run, the 


Fic. 14.— DETAIL. OF 
MAIN OIL-SWITCH 
AND SPARKING TIPS. 


Fic. 13.—Ex»rLosioN-PROOF OIL TANK. 


packing floor being served by an overhead crane having 
a lifting capacity of 5 tons. 

At the north-west side of the site is a two-storey build- 
ing, 242 ft. long by 40 ft. wide by 42 ft. high. The 
upper storey is reserved as an insulating and trans- 
former department and also for the production in large 
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quantities of plugs and sockets up to 30 amperes’ capa- 
city, and other small repetition work. The ground floor 
is arranged for the fitting and assembly of mining type 
switchgear, and at one end of this shop is a section in 
which varnishing, black enamelling, and stoving is done, 
fig. 4. By a recent extension, the space between this 
building and the main building has been roofed over, 


Ес. 15.—CoMPLETE PANEL, M TYPE, PACKED ON RAILWAY TRUCK. 


making an additional shop 242 ft. long by 25 ft. wide, 
which will permit of the provision of a separate depart- 
ment for the erection of control boards. 

The pattern makers’ and joiners’ shop is a separate 
building one storey high, 120 ft. long by 40 ft. wide. 
[ts tool equipment includes planes, band saws, lathes, 


The offices, which have recently been extended by 
7,000 sq. ft. area, are roomy, well lighted both by day- 
light and artificially, and are heated by hot-water radia- 
tors, provision being made in the wiring system for elec- 
tric fires. The drawing office covers an area of 5,800 
sq. ft. 

The electric power is supplied to the works by a three- 
phase feeder at 6,600 volts from the system of the New- 
castle Electric Supply Co. This feeder is brought 
through Revrolle sealing bells into a 270-kW transformer 
of the outdoor type, situated in the open yard. The 


Fic. 16.—SEVEN-PANEL CONTROL BOARD, M ТҮРЕ SWITCHGEAR. 


total consumption for lighting, power, and heating is 
2.900 kWh per day, part being utilised in an electric- 
ally-equipped kitehen, from which meals are provided 
daily for the workmen and the staff. 

A tour through the shops makes it clear that the 
construction of armourclad switchgear is a branch of 
heavy engineering; this will be realised from an exami- 
nation of some of the accompanying figures, represent- 
ing switches of the largest dimensions recently installed. 


Fic. 17.—VIEW UNDER FEEDER SIDE. 


M 1YPE SWITCHGEAR 


circular rip saws, &c., with the modern form of drive 
from motors fitted in a trench beneath the machines. 

A few small shops cover an area of about 30,000 sq. 
ft. ; these formed the original works, and are now used 
partly as stores and partly for light machine-tool work. 


Fic. 18.—VIEW UNDER BUSBAR SIDE. 
AT DALMARNOCK. 


But all through the wide range of apparatus that we 
saw in course of manufacture the same principles are 
observed—namely, meticulous accuracy in the dimen- 
sions and assembly of the metal parts, and equally 
painstaking care in the application of the insulating 
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materials, of which porcelain, bakelite, bakelised paper, 
and varnished cloth were the principal factors. The 
precision with which the conductors and insulators 
were assembled and fixed in exactly the right positions 
in the cast-iron casings, with the aid of jigs, was a 
particularly noticeable feature of the work; it is, of 
course, imperatively necessary owing to the rigidity of 
the structure and to the requirement that all units of 
the same pattern must be strictly interchangeable and 
must fit together in banks without adjustment on site. 
This 1s especially important in view of the exportation 
of Reyrolle switchgear, which is being. installed in 
Canada, Australia, South Africa, New Zealand, India, 
China, and elsewhere—including the European Conti- 
nent—on an increasing scale; in this connection it is 
interesting to note that, thanks to the standardisation 
of details and precision of method, the company has been 
able to undertake manufacturing in Australia, much of 
the Reyrolle switchgear installed in the Perth power sta- 
tion of the Government of West Australia having been 
manufactured by Australians in their own country. The 
66,000-volt Merz-Price current transformers in connec- 
tion with the protective interlinking system of the 
Gennevilliers power station were purchased from Messrs. 
Revrolle & Co. 

Another notable feature of jh switchgear is its 
specially designed adaptabilitv to extension by simply 
adding panel: to panel without limit, the plant being at 
all times complete in itself. Each item is fully equipped 


with interlocking gear, mainly mechanical, and practi- 


cally immune from failure to function. Electrical inter- 
locking. however, is used wherever called for by the cir- 
cumstances, as, for instance, where it is desired to inter- 
lock a bank of switchgear with a section switch at some 
distance. 

From the nature of its design, metal-clad apparatus 
is essentially compact, occupying only about half the 
space required for the cubicle type. It is made in a 
remarkably wide range of sizes and patterns—the 
smallest being suitable for lamp circuits, &c., not only 
in workshops, but also for domestic uses; we illustrate 
in fig. 5 a plug and socket, with a hook for the former, 
which can quite well be used without a separate switch. 
The F type, illustrated in figs. 6 & 7, is specially adapted 
for colliery work, where it has met with a large demand, 
both for underground and for surface work, being 
simple, explosion-proof, robust, and safe; this gear is 
made for capacities up to 100 A at 6, 600 V, or 400 A 
at 3,000 V. It is not, however, restricted to mining 
applications, being suitable for use wherever explosive 
gases are present. For distribution switchgear in fac- 
tories, &c., the U type is provided, of which an 
example is given in fig. 8. Limits of space forbid our 
dwelling upon other intermediate types of switchgear. 
Turning, therefore, to the heavier apparatus, we illus- 
trate in fig. 9 a 20,000-V directly operated armoured 
draw-out switch panel, with the switch withdrawn and 
the oil-tank lowered for the inspection of contacts. It 
will be noticed that when the switch is in this position, 
iron flaps cover the live contacts, so that not even a rat 
could gain access to them. The ends of the duplicate 
bus-bars can be seen at the back of the gear, and on the 
top is an automatic indicator showing which set of bars 
is In use. 

Fig. 10 shows a 400-A 33,000-V duplicate bus-bar 
armoured draw-out switch, type R 1, for solenoid opera- 
tion; the switch has been racked home, and is being 
closed by hand. Switches of this type have been installed 
by Manchester and Birmingham Corporations. The oil 
tank of an R-type switch is shown in fig. 13; it 
is of heavy boiler plate, capable of withstanding an 
internal pressure of 300 lb. per sq. in., and is lined 
with plywood. The R type has a rupturing capa- 
city ranging from 150,000 kVA to 1.000,000 kVA at 
33,000 V. 

Largest of all these panels is the M type, installed 
at Birmingham, Glasgow, Manchester, and Carville; 
this has а rupturing capacity from 1,209,000 to 


2,000,000 kVA at 33,000 V. One of these switches is 
shown on a railway truck in fig. 15, by which its great 
size may be gauged. Even more impressive are the views 
reproduced in figs. l7 and 18, showing the galleries 
under the switchgear at Dalmarnock, Glasgow; the 
latter is roofed in by the bus-bar connections, whilst 
the former shows the feeders leaving the switchgear. In 
these panels the current passes from the bus bars to the 
split-conductor feeder by way of the bus-bar selector 
switch, the main oil switch, and the cable isolator switch. 
The bus bars are heavily taped and embedded in com- 
pound ; the connecting conductors are similarly taped or 
titted into bakelite tubes, and run in with compound. 
After the main switch contacts have opened, the current 
passes round a complete turn through the spark tips, 
and the magnetic field thus formed helps to blow out the 
arc; a detail view of this device is given in fig. 14. The 
main circuit breaker is operated by a solenoid at 250 
volts from the control room. The selector switches are 
interlocked so that only one set can be in commission at 
once, and they are electrically interlocked throughout 
each section. The oil tanks are also mechanically and 
electrically locked. Even the switch-house crane is 
unable to obtain current unless the switch over which it 
is working is dead. The mechanical and electrical 
interlocks have been worked out with marvellous 
ingenuity and thoroughness, so that, it is claimed, mis- 
takes cannot be made. In addition to these precau- 
tions, means are provided to keep the switching 
operators informed exactly as to the actual state of the 
svstem at any moment. In fig. 16 will be seen, above 
the control board, a diagram symbolically representing 
the switchgear and connections; the switch symbols are 
mounted on disks which automatically rotate through a 
right-angle when the corresponding switches are closed 
or opened, indicating at a glance the connections that 
have been made or broken. 

Messrs. Reyrolle & Co.'s interest is not confined to 
switchgear; their methods apply to many other features 
of electricity supply and distribution. For instance, 
fig. 11 shows a box designed to connect three single-core 
lead-covered cables from the switch panel to the ter- 
minals of an 11,000-volt, 50-cycle, 16,500-kVA, three- 
phase generator. The live parts are entirely armour- 
clad. Part of the box is made of non-magnetic material, 
and the cable glands (which are of the Universal type) 
are insulated from the main casting in order to avoid 
circulating currents in the lead sheaths of the cables. 
This design of terminal joint box is due to the York- 
shire Electrie Power Co. 

The question of installing switchgear and trans- 

formers out of doors has also received their attention. 
Fig. 12 shows a ‘compound-filled right-angle type 
20,000-V sealing bell for mounting on the top of the 
extension of a transformer tank. This forms a pocket 
extending below the oil level, and the conductor and 
bakelised paper insulator of the bell dip into this pocket. 
The flange bolts on to the top of the transformer tank, 
and the body of the bell takes away a single-core lead- 
covered cable through a universal brass gland and wiped 
lead joints at a suitable angle. 
e An interesting experiment is in progress at the works, 
a standard indoor switch being exposed to the weather 
with no protection save a rough iron screen. This 
switch is kept alive at 5,000 volts, and so far has 
shown no sign of distress. This is hardly surprising, 
in view of the construction of the apparatus, in which 
the worst conditions are allowed for; switchgear in- 
tended for use at 33,000 V is tested to 150,000 V. 

Messrs. Reyrolle & Co. now employ 1,100 persons, and 
produce on the average 140,000 kW of armourclad 
switchgear every week. That their policy has justified 
itself is evident from these facts. Much more could be 
said regarding their products, but space fails us, and 
we must conclude with an expression of thanks to Mr. 
Н. W. Clothier, his co-directors, and the company's 
staff for the courtesies extended to us on the occasion of 
our visit. 


64 THE ELECTRICAL REVIEW, [vol.92. No. 2,865, Janvany 12, 1993. 


CONTRACTS OPEN 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
'* Official Notice "" appeared.) 


OPEN. 

Australia. — MELBOURNE. — Postmaster-General's Depart- 
ment. January 17th. Telephone and telegraph apparatus. 
January 94th. Testing and telegraph instruments. February 
99nd. Switchboard parts. March lst. Telephone and tele- 
graph parts. (December 22nd.) 

Electricity Cominissioners. March 3156. Transformers for 
Morwell power scheme. (January 5th.) 

March 15th. Motors, starting and isolating switches. (See 
this issue.) 

April 98th. Transformers and spares. (See this issue.) 

PERTH (W.A.).—March Ist. Government Tender Board. 
L.p. switchgear.* 


Belfast.—January 23rd. Electricity Department. One 
12,500-kW  turbo-alternator, with condensing plant and 
auxiliaries, three 500-kW rotary converters with transformers, 
l.p. switchgear, &c. (January óth.) 

January 30th. Electricity Department. 
driven centrifugal pump, 18,000 g.p.m. (See this issue.) 


Belgium.—January 30th. Municipal authorities of 
Hasselt. Establishment of a system of h.p. and l.p. under- 
ground distribution mains in the town, together with an 
overhead 1.р. distribution system. Specification (35 fr.) from 
the Bureaux du Secretariat Communal, Hasselt. 

February 10th. Municipal authorities of Tournai. For the 
concession for the supply of h.p. current for publie and pri- 
vate purposes in the town. Particulars from the Service des 
Travaux, 58, Rue Saint-Martin, Tournal. 


Dundee.—]anuarv 19th. Electricity Department. 
service meters. (January dth.) 
E.h.p. and l.p. 3-core armoured cable. 


One electrically- 


House 


(See this issue.) 


Eastbourne.—February 10th. Electricity Department. 
Coal-suction conveying plant. (See this issue.) 
Egypt.—ALEXANDRIA.—January lth. Ports and Light- 


houses Administration. Stores, including electrical goods, for 
12 months.* 

Catko.—March 15th. Minister of the Interior: Supply 
of electrical fittings for 12 months. Director, Personal 


und Equipment Department, Ministry of the Interior, Cairo. 


Glasgow.—The Corporation Electricity Committee has 
authorised the manager to obtain tenders for additional water- 
screening plant required at Dalmarnock power station. 

The :Corporation is inviting offers for the electric lighting 
installation of the Pollokshaws housing scheme. Specifica- 
tions from the electrical engineer. 


Gravesend.—January 30th. Electricity Committee. Опе 


draught-tube water-tube boiler and accessories. (See this 
Issue.) 
London. — CAMBERWELL, S.E.—February 5th. Borough 


Council. Maintenance of private telephones and electric bells 
at the Town Hall and other public buildings for 12 months. 
Mr. F. J. Slater, borough engineer, Town Hall. 


` BERMONDSEY. — January 29th. Electricity Department. 
Stores for six months, including cable and jointing material, 
conduits, meters, electrical accessories, &c. (January 5th.) 

IsuiNGTON.—January 3lst. Electricity Department. Elec- 
trical and engineer's stores for 12 months, including cables, 
meters, translormers, electrical sundries, &c. (January óth.) 

GT. GEORGE's-IN-THE-EAsT.—January 25th. Board of Guard- 
ians.. Installation of electric lighting in the infirmary, Raine 
Street, E. (See this issue.) | 

Manchester. — February 12th. 
33,000- and 6,600-V switchgear and resistances. 
issue.) 

Newcastle-on-Tyne.—January 16th. Tyne Improvemest 
Commissioners. One 20-h.p. and three 8-һ.р. d.c. electric 
motors. Specification from Mr. Richard Aughton, general 
manager. 

Newport (Mon.).—January 22nd. Electricity Depart- 
ment. One marine-type water-tube boiler, with superheater, 


Electricity Committee. 
(See this 


economiser, stokers, steam and feed-water pipes, &c. (Janu- 
ary oth.) 
New Zealand.—IsNvrRciaRGILL.—January 31st. Southland 


Electric Power Board. Outdoor transformer station. equip- 
ment for the Monowai hydro-electric development scheme.* 


Oldham.—lhe Finance Committee is inviting tenders for 
the electric winding and lighting of the clock in Oldham 
ue tower, instead of the complete electrification of the 
clock. 


Sidmouth. — January 29th. Urban District Council. 
Electric lighting scheme. Erection of buildings; plant, in- 
cluding oil engine-driven dynamo, motor booster, switchboard, 
accumulators, overhead traveller, &c.; overhead mains, 
house services, &c. (January 5th.) 


AND CLOSED. 


South Africa.—JonaNNESBURG.—February 8th. Municipal 


Council. Tramway spares.* 


Stockton-on.Tees.—]anuary 24th. Electricity Depart- 
inent. Supply of 4-core paper-insulated, lead-covered wire- 
armoured cable. (See this issue.) 


Uruguay.—Monte VipEo.—February 15th. State Electri- 
city Works. 16,000 metres of coloured cords for internal 
wiring.* 

ыу 9th. 97,750 metres of 225-V, v.i.r. lead-covered 
cable.* 


*A copy of the plan, specification, and conditions of tender, 
&c., can be inspected at the Department of Overseas Trade 
(Room 84), 35, Old Queen Street, S.W.1. 


CLOSED. 


Bradford.— Tramways Committee. 

20 tons cast-iron track brake blocks (£240).—National Rail and Tramway 
Appliances Co., Ltd. 

Manganese steel crossings for Bingley Road and Saltaire junction (£611).— 
Hadfields, Ltd. 

Electricity Committee. 

Two 300-kVA transformers; two 600-kV.A. transformers.—Hackbridge Elec- 

tric Construction Co., Ltd. 

Two 300-kVA transformers.—Mectropolitan-Vickers Electrical Co., Ltd. 

Two 200-kVA  transformers.—British Electric Transformer Co.. Ltd. 

Two 200- КУА transformers.—English Electric Co., Ltd. (London). 

Two 2X-kVA transformers. (including nov-sludging oil).— Brush Electrical 

Engineering Co., Ltd. (Loughborough). 

Edinburgh.—Although the Tramway Committee recom- 
mended acceptance of the tender of the Compagnie Anglo- 
Belge d'Importation et Export, Brussels, at £19,375 for rails 
und £775 for fishplates, the Town Council on Thursday last 
week agreed, by 33 votes te 23. to accent the tender of Dorman, 
long & Co. at £25,150. Although there was a difference of 
£5,000 in the price, it was stated that the superior quality 
of the English rails compensated for the extra cost. 

The Tramway Committee recominended acceptance of the 
tender of Cravens, Ltd., amounting to £12,089 for car-top 
covers, but on a division at the Town Ccuncil meeting the 
contract was given to McHardy & Elliot, Ltd., at £14,260. 


Glasgow.—Sub-Committee on Prevention of Tuberculosis. 
Recommended :— 


Electric cable required. for water-pumping installation at Knightswood 
hospital. (£131). —W'.. C. Martin & Co. 


Tramways Committee. Recommended:— 
Trolley wire.—Enfield Ediswan Cable Works, Ltd. 


Housing Committee. Recommended:— 

Second development of the electric lighting installation. at Mosspark 
(£2,290)..— Mr. R. J. McIntyre. 

For th; electric eh*in installation at Nandyhills housing scheme (£1,170). 
—Mr. D. Henderson. 

Electricity Committee. Recommended:— 


Transformers for sub-stations.- Messes, Ferranti, Lid., for four 100-kV A 
transformers (E689); and the British Electric Transformer Co., Ltd., 
for two 200-kVA transformers (£539). 


Leeds. 
Electrical fast Watton in the ne premises of Messrs. Montague Burton, 
Ltd.—Cloke's Extension, Ltd. 
London.— Hackney.—Finance Committee. Recommended: 
48 tipping tubs for the electric vehicles wad in the eelection of house 
and trade refuse (£1,584).—Ransomes & Rapier, Ltd. 
Battery-charging plant.—Two SO0-amp. 5-wire balancers for the Karteret 
main switchboard. (£675).—Lancashire Dynamo & Motor Co., Ltd. 
Maidstone.—Town Council. Accepted:— 
Boi! --feed puma "e the eiectricity works (£157).— Messrs. Werners, 
Walton-on-the-Naze. 
Manchester.—Baths and Wash-house Committee. 
Electric lehting work at Newton Heath public wash-housc.—J. Armstrong 
and Co. 
Cleansing Committee. 
Electric lighting installation at the Oldham Road works.—]. V. Рузи. 
Education Committee. 
Electric lieh inet instillation Mansfield Street and Seymour Road schools. — 


Sudlow & Co. 
Electricity Committee. 
Cable.—W. T. Glover & Co., Ltd. 
Gas Committee. | 
Telephone. installation. extensiuns.—L. E. Wilson & Co. 
Dry-cell batteries. —E. M. Evans & Son, Lid. 
Middleton.—Town Council. Accepted:— 
Erection of new sub-station at the electricity works (£1,783).—R. Taylor, 
Middleton. А 
New Zealand.—W EriiNGTON.— Durin: the last few davs the 
New Zealand Government has accepted tenders from British 
manufacturers for hvdro-electrical materials to a total value of 
51.993. Foreign firms competed in each instance.—Reuter 
(Wellington). 


EL RI SE EI 

Silvanus Thompson Memorial Lecture.—Sir Oliver Lodge 
is to deliver the Silvanus Thonipson Memorial Lecture at the 
Finsbury Technical College. E.C.. on February. Ist, and he 
will take as his subiect " The Basis of Wireless Ceminunica- 
ton." Sir С. A. Parsons, K.C.B., will occupy the chair. 
А conversazione will be held subsequently, at which Dr. 
Thompson's apparatus and = paintings will be exhibited. 
Tickets may be obtained from the hon. secretary at the 
college. 


Ы . 
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FORTHCOMING EVENTS. 


Association of Mining Electrical Engineers.—LoruiaNs. BRANCH.— Saturday, 
January [3th. At the Heriot Watt College, Edinburgh. Questions and 
answers. 


Birmingham and District Electrio Olub.--Saturday, January 13th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Presidential address by Mr. 
C. G. McDonald. 


institute of Transport (Graduates’ and Students’ Section).— Tuesday, 
January 16th. At the Institution of Electrical Engineers, Victoria Em- 
bankment, W.C. At 5.30 p.m. Lecture on '* The Employment of Trans- 
port in Relation to Post Office Operations," by Mr. H. C. Gunton. 


illuminating Engineering Soolety.—Tuesday, January 16th. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At 8 p.m. Discussion on 
“The Need for Suitable Training in llluminating Engineering," to be 
opened by Mr. C. E. Greenslade and Mr. J. E. S. White. 


institution of Engineers and Shipbuliders in Scotland.—Tucsday, January 
léth. At Rankine Hall, Glasgow. At 7.30 p.m. Ordinary meeting. 


industrial League and Oouncil.—Wednesday, January 17th. At Caxton 
Hall, Westminster, S.W. At 7.30 рап. “A Talk About Economics," by 
Sir Ernest J. Benn, Bart. 


institution of Electrical Engineers.— Thursday, January ith. At the Insti- 
tuiion, Victoria Embankment, W.C. At 6 p.m. Paper оп © Works Pro- 
duction," by Mr. G. H. Nelson. 5 


(Liverpool! Sub-Oentre).—Monday, January 15th, “At the 'niversitv, 
Liverpool. At 7 p.m. Paper on '' The Possibilities of Transmission by 
Underground Cables at 100,000-150,000 V," by Major А. M. Taylor. 


(Students’ Section).—Saturday, January 13th. Visit to Messrs. Mor- 
gan Crucible Co.'s works at Battersea. 


(Sheffield Sub-Oentre).—Wednesday, January 7th. At the Royal 
Victoria Hotel, Sheffield. Ас 7.30 p.m. Paper on ** Power Factor; Its 
Technical and Commercial Aspects," by Mr. Н. E. Yerbury. 


Northampton Engineering College Engineering Soolety.— Thursday, Janu- 
ary I8th. At the College, St. John Street, E.C. At 5.30 p.m. Paper on 
“The Gyro-Compass," by Mr. J. W. Perkins. 


Chelmsford Engineering Society.--Thursday, January 18th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on “ Stainless Steel,” 
by Mr. H. Brearley. 


institution of Mechanical Engineers.—Friday, January 19th. At the Insti- 
tution, Storey's Gate, S.W. At 6 pm. Symposium of short papers: 
" Indicators.” 


British Electrical Development Association.— ridi:y, January 19th. At 
Caxton Hall, Westminster, S.W. At 7.30 p.m. Salesmanship Conference. 
Paper on ** Wiring Salesmanship in Relation to Spring Cleaning, Decora- 
поп, &c.," by Mr. H. T. Young. 


Junior institution of Engineers.—Friday, January 19th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecturette. ‘ Laminated Springs," by Mr. 
T. H. Sanders. А 


Association of Engineers-in-Gharge.—Saturday, January 20th. At St. 
Bride's Institute, Ludgate Circus, E.C. At 7.30 p.m. Social and dance. 

Chemical Sooiety.—Thursday, January 18th. At Burlington House, Picca- 
dilly, W. At 8 p.m. Ordinary scientific meeting. 


NOTES. 


The Electro: Harmonic Society.— he fourth concert of the 
season was held on January 10th at Caxton Hall, Westminster, 
Mr. Archibald Page, M.I.E.E. (an Electricity Commissioner), 
presiding. The programme was a varied one, and encores 
vere numerous. The vocalists were: : Miss Marion Browne 
(soprano), Miss Lucie Flanders (contralto), and Mr. Edward 
Halland (bass); Miss Nora Drake also rendered songs at the 
piano. Flute solos of admirable quality and execution were 
шхеп by Miss Edith Penville, and Messrs. Emil Clare and 
Walter Montagu provided the lighter part of the programme. 
An unexpected pleasure was the appearance of Miss Marie 
Dainton, from the Coliseum, who greatly amused the large 
audience with her clever character sketches. Mr. Bernard 
Flanders, A.R.A.M., officiated at the piano in his usual 
masterly manner. 


The British Electrical and Allied Industries Research 
Association.— The above-named Association has issued its 
second anntüal report, the bulk of the information given under 
the various sectional headings of which has already been pub- 
lished froin time to time in the Association's quarterly reviews 
of progress. The Government departments. engineering, and 
sclentific institutions and associations, universities, colleges, 
public bodies, and the like co-operating in the work of the 
Electrical Research Association now number 40; the number 
of members of the Association during the year ended Sep- 
tember 50th, 1922, was 134, and the number of standing com- 
mittees and sub-committees 49. The report, which covers 
the period October Ist, 1921, to September 30th, 1922, points 
out that notwithstanding further development of the organi- 
sation during the year, it is evident, both from inquiries and 
proposals received by the Association, and from the growth 
of the work of the established sections. that there is stall a 
large field in which research is urgently required, which 
could be profitably explored at once if the necessary funds 
were forthcoming. Unfortunately it has been necessary to 
reduce expenditure on the least urgent researches so that the 
most profitable work may not suffer unduly. А gratifying 
feature of the vear's work is the increasing extent to which 
large manufacturers generally, and specialists in particular 
lines, have extended their co-operation with the Association. 


It has been proved that there are some things the Association 
can do for such members which they cannot do so well by 
themselves, and further, that the large manufacturers with 
large technical staffs are best able to appreciate and utilise 
the results obtained. At the same time, the smaller concerns 
have an equal share in the organisation, which to them in a 
measure takes the place of the research and technical depart- 
ments owned by the larger manufacturers. A large number 
of researches have reached the report stage during the year. 
Especial attention should be drawn to the number of reporta 
and technical publications issued dealing with insulating 
materials. These are in the nature of specifications giving 
an and important data on classification, and on methods of 
ting. 


The ‘‘ Model Engineer " Exhibition.—As was to be ex- 
pected, radio-telephony apparatus is the predominant feature 
of the Model Engineer Exhibition at the Royal Horticultural 
Hall, which closes to-day. A number of firms exhibit such 
apparatus, including Messrs. 85118 МСМІСНАЕ,, Lrp., who 
have several types of valve receiving sets, including Army 
patterns adapted for broadcasting. Special features of the 
stand are loud speakers (‘‘ Brown" and ‘‘Amplion’’) of 
various sizes, and the ''Ducon " adapter for connecting a 
recelving set to a lighting installation, which acts as an 
aerial. This consists of two condensers in an insulating case 
with pins to engage with the lamp socket terminals. There 
are two lower terminals, either or both of which can be con- 
nected to the receiving set, according to the type of current, 
voltages &c., of the lighting supply. 

Other firms showing radio sets, parts, and materiuls are 
Messrs. G. Z. AUCKLAND & Son, J. P. Bower & Co., LTD., the 
Рето-Ѕсотт Co., the WAINWRIGHT MANUFACTURING Co., Lap., 
the BowvEeR-LowE Co., and others. The GnarroN ELEC- 
TRICAL Co. displays a wide variety of electrical material and 
appliances, including small motor-generator sets, telephone 
apparatus, radio sets, switches, and lampholders. The 
Economic ELECTRIC, Lrp., also shows a large collection of 
small electrical equipment, euch as toy motors and dynamos, 
telephones, model engines, &c. 

Messrs. F. Yates & Sons, Lro., exhibit accumulators, small 
dynamos, instruments, switches, &c. 

Mr. М. W. Woops has on view examples of the battery- 
charging rectifier described in the ‘‘ New Devices ” columns of 
our issue of December 15th, as well as rotary transformers 
(d.c. to d.c.), and a commutator motor with simple and com- 
plete regulation. 

Among the exhibits of the various model engineering 
societies are excellent replicas in miniature of boats, steam, 
oil, and gas engines, generators, &c. А battery-charging set 
is on view, consisting of a gas engine belt-driving a generator 
and a well-made switchboard. There is also a small-scale 
reproduction of an electric locomotive. The possibilities of 
electrical control are demonstrated with a toy locomotive, 
which is electrically driven up and down a line, operating 
reversing relays when it reaches certain points on the track. 

The steam locomotives made and operated by members of 
the Society of Model and Experimental Engineers are of great 
interest, their appearance belying their power. 


New Device to Prevent Static Interference.—Prevention of 
static interference in the reception of radio signals has been 
solved, it is stated, by an invention of Dr. B. Galen McCaa, 
of Ephrata, near Lancaster, Pa., U.S.A. Two different systems 
have been developed that function on an antenna at any 
wave length; either one, when combined with a tone selec- 
tive device that has heen developed, operates to eliminate 
statics. In California this summer a static of 6,000 audibility 
was reduced to five, at which time commercial signals were 
received at 250 times the strength of the static. The second 
system, developed in his laboratory since his return East, 
has produced results superior to those obtained in California, 
he declares, adding : 

'" Tests have been made on the latest development at 360 
metres on which a broadcasting telephone system 1s operated, 
and it is known that the device will operate on all radio 
systems at any wave lengths. The latest device 15 free from 
critical adjustments and is absolutely stable in operation, re- 
quiring no attention. 

“ The fact that it operates on an antenna makes it applicable 
for use on ships at sca, and becomes another important factor 
in life-saving by assuring absolute communication between 
vessels under conditions at which they cannot now operate." — 
T. € T. Age. 

X-ray Treatment.—'* In mv view, not only in the interest 
of public safety, but also in the interest of radiology, all 
X-ray treatment should be under Government licence.” 

Dr. A. E. Barclay, of the Manchester Royal Infirmary, 
made this observation, according to the Daily Dispetch, on 
January 2nd, in the course of an address to the members of 
the Röntgen Society in London on the organisation and 
equipment of a modern X-ray department. He laid it down 
as an axiom that no intensive X-rav installation. should be 
considered in a hospital where the whole-time services of a 
medical officer of the X-ray department were not available. 

'" Until such time as we know the value and best use of 
maximum doses of radiations of extreme penetration this 
treatment," he said, ' must be under the closest supervision 
of a medical officer, and it cannot be left to any assistant. 
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The provision of this type of apparatus in smaller hospitals, 
especially when there is not a thoroughly efficient medical 
officer in charge, is certain to lead to disastrous results, which 
will bring, and already have brought, discredit to a new and 
powerful ally in the very few valuable forces that we can call 
to our aid in the war against malignant disease.” 


. Educational.—The University Engineering College, West- 

yate-on-Sea, has sent us a booklet containing testimonials from 
students and others who have benefited by the Institute's 
correspondence courses. 


Appointments Vacant.—Engineer, for the Ware Park 
Sanatorium, near Hertford; assistant mains engineer ($400 a 
month, dollar=2s. 4d.), for the George Town, Penang, Muni- 
cipal Council; student engineers, for the Newcastle-upon-Tyne 
Electric Supply Co., l.td.; plumber-jointer, for the Wolver- 
hampton Corporation Electricity Department; instrument 
inechanician (Rs. 500 per mensem-+) for the Telegraph Work- 
shops, Alipur; Iindia ; plumber-jointers for the Newport (Mon.) 
electricity department; switchboard attendant (69s. 6d.), for 
the. Redditch Urban District Council electricity departinent. 
(See our advertisement pages to-day.) 


' Transatlantic Radio Experiments.—.\ series of experi- 
ments in Transatlantic radio telegraphy has just been com- 
pleted in South London by members of the Radio Society of 
Great Britain; the organisation formerly known as the Wire- 
less Society of London. The object of the experiments was, 
says The Times, to show the practicability of communication 
between this country and America on a far shorter wave- 
length and much lower power, and with a much smafler, less 
complicated and expensive aerial, than are used by the official 
and commercial stations. The experiments were made on 
ten successive days, from December 22nd, with apparatus in- 
stalled at the base of the chimney on the premises of the 
County of London Electric Supply Co., at Wandsworth. The 
aerial consisted of six wires on a hoop 5 ft. in diameter, 
fitted .to the chimney, 170 ft. high. The maximum wave- 
length used throughout the ten days was two hundred metres, 
and the maximum power 1.5 kW. The call number of the 
station was 5 W.S. These saceesstul experiments were a 
unique achievement for British amateurs. Official and com- 
mercial stations, when communicating with America and other 
distant countries, use wave-lengths of from 15,000 to 30,000 
metres, and power from 950 to 450 kilowatts. The tests im- 
pressed the authorities, who had been inclined to doubt their 
usefulness ever since the society first contemplated making 
them, nearly a year ago. U 


Anti-Dazzle Vehicle Lamps.—The Daily Mail motoring 
correspondent explains that he recently tested two different 
types of headlights for which absence of dazzle was claimed. 
The lamps complied with the provisions of the Anti-Dazzle 
Light Bill. 

. One of the provisions of this Bill, which will be introduced 
in Parliament next session, is that where the range of lamps 
exceeds 150 ft. a beam must be used which falls below the 
vision of approaching pedestrians or drivers of other vehicles. 
The Gramac headlight can be controlled from the dashboard 
and can be used either as an anti-dazzle or as an 
ordinary headlight. The anti-dazzle effect can, however, 
be made permanent if necessary. ‘The test was car- 
ried out on a road on Wimbledon Common where there 
are no street lamps. The anti-dazzling effect is created 
by cutting out the top half of the beam. The lamps give a 


low semi-circular beam of great intensity parallel with the 


road at a height of about 4 ft., and in their non-dazzle posi- 
tion provide an ample driving light of a permanent nature 
if required. ‘* We approached the lights froin a distance of 
200 yards—first on foot and then in another can. At no 
point except when standing close up to and above the lamp 
was any dazzle noticed." An important point with regard to 
this device is that it can be adapted to existing headlights. 
The Moonbeam non-dazzle headlamps gave equally good re- 
sults. These lamps are worked much on the principle of а 
magic lantern. ‘The beam is focused through. a lens along 
and parallel with the road about waist-bigh. The driving 
light of these lamps was excellent. A feature noticed with 
both lights was the splendid illumination of the sides of the 
road. | 

One result of a flat beam. required by the new Bill if 16 
becomes an Act. will be a difficulty in seeing the road signs. 
Although showing up the sides of the road a low beam will 
not illuminate effectively signposts and warning signals. But 
perhaps in time these will be made luminous. 


. Guided- Wave Communication at Niagara. —. About 
eighteen months ago the Hydro-Electric Power Commission of 
Ontario decided to develop a svstem of guided-wave telephony 
for use 1n case of trouble on the physical telephone circuits of 
the Niagara system. A considerable amount of research and 
development work has now been done on both the apparatus 
and aerials. The points between which communication is to 
he established are the h.p. transformer stations. At each two 
aerials are strung on the towers about 25 ft. below the power 
conductors and for a distance of 2.500 ft. from the station. 
For the earth connection, the steel framework of the building 
and also the water pipes are used. The transmitters each have 
a capacity of 5 watts, i.e., one 5-watt oscillating tube and one 
o-watt modulator tube are used. 


For power supply, a small dynamotor is operated from the 
12-volt battery supplying the filaments of both tubes to 
generate a voltage of 500 which is applied to the plates of 
both tubes. The aerial coils of the transmitter with a small 
fixed condenser in series are placed directly between the aerial 
and ground. Across these coils is bridged the primary circuit 
of the receiver, protected from low-frequency surges by two 
smal! fixed condensers. | 


The receivers are of the regenerative type, with one stage 
of amplification. Radiotron No. U.V. 201 valves are used for 
both detecting and amplifying. To supply the filaments, a 
6-volt battery, separate from the one required for the trans- 
mitter, is used and the power for the plate circuits 1s obtained 
from small dry cells; for the detector 35 volts and for the am- 
plier 70 volts. The transmitters and receivers are of the 
same design as used for straight radio communication and are 
operated in precisely the same manner as if the aerials were 
not in the proximity of power lines. The power conductors, 
however, guide the radio waves, and although а certain 
amount of energy is re-radiated from them, the energy reach- 
ing the aerial at the receiving end is much greater than would 
be obtained without their guiding effect. Тһе system is, 
therefore, more efficient and at the same time gives greater 
secrecy than a system using unguided radio waves. 

While the range of these sets for straight radio cornmuni- 
cation would not likely be greater than from eight to ten miles, 
quite satisfactory communication 18 obtained between trans- 
tormer stations fifty miles apart when the power conductors 
are used as a guide.—Bulletin of the Commission. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—THr Late Sir J. 
GAVEY.—At the meeting of the institution, on January 4th, 
the president (Mr. F. Gill) referred in a few well-chosen 
words to the death of Sir John Gavey, and proposed a resolu- 
tion of condolence with his relatives, which was ‘passed by 
the members standing Jn. silence. : | 

INronMarL DINNER.—It has been arranged for the members of 
the Institution to dine together informally at the Enyineers’ 
Club on January Isth. Prospective diners are requested to 
communicate With the secretary as early as possible. 

ANNUAL DiNNER.— I he. annual dinner of the Institution will 
be held at the Hotel Cecil on Tuesday, February 6th. 

ARGENTINE CENTRE.—The fourth annual dinner of the Argen- 
tine local Centre of the Institution took place on Decem- 
ber Ist, 1922, at Buenos Ayres. The chair was occu- 
ped by the President (Mr. J. Wilson, O.B.E., elec- 
trical engineer of the Buenos Avres Western Railway), 
and amongst the members and guests present were: Mr. L. 
Cooper (president of the Association of British Engineers in 
the Argentine Republic), and Messrs. Ernest Cooper (Anglo- 
Argentine Tramways Co.), L. T. Peek (Westinghouse Electric 
International Co.), D. H. Nye (Anglo Argentine General 
Electric Co.), A. A. Kelly (local hon. secretary and 
treasurer of the Institution of Electrical Engineers), G. E. F. 
Webber (Messrs. Merz & Melellan), W. С. Laidler (Cia. de 
Electricidad de la Prov. de Buenos Avres), F. W. Robertes 
(Union Telephone Co.). N. С. Rowan (Cia. de Electricidad 
del Rio de la Plata), F. Harris (Henley Cable Co.), Honor 
(Western Telegraph Co.), A. C. Towers (Westinghouse Elec- 
tric International Co.), J. H. Tavlor (hon. secretary Associa- 
tion of British Engineers), J. Hacking (Messrs. Merz and 
Mcbellan), H. Aldum (Cia. de Electricidad de la Prov. de 
Buenos Aires), and lan G. Laidlaw (Met.-Vickers Co.). 

The dinner and subsequent proceedings constituted an alto- 
gether enjoyable function. Interspersed between the brief 
speeches were a number of vocal and instrumental items. 
During the dinner radio-telephone apparatus, installed for 
the occasion. by the Westinghouse Electric International Co., 
enabled the company to listen to a variety of musical, selee- 
tions. 

Earlier in the evening the annual meeting of the Centre 
had been held, when the fcllowing gentlemen were elected 
members of committee for the following year: S. D. Barn- 
well, W. C. Ludler, G. E. F. Webber, J. Wilson, В. А. 
Harris, H. Aldum, HI. D. Sale, V. Lindop. and A. C. Kelly. 

It is pleasing to be able to record the flourishing state of 
this Centre of the Institution. It brings tosether for mutual 
pleasure and profit the majority of the members of a profession 
whose importance in this Republic is constantly increasing 
—with the country’s development. During the course of each 
year the members find time to pay visits to important estab- 
lishments (factories, electrical installations, &c.) in or near 
the capital.—Reriew of the River. Plate. 


Institution ef Mechanical Engineers.—4 committee con- 
sisting of representatives of the Institutions of Mechanical 
Engineers and Naval Architects has been appointed with the 
objects of carrying out tests on oil engines and of reporting 
on the performance of motor-driven vessels. The Engineer- 
in-Chief of the Fleet has. with the approval of the Admiralty, 
joined this committee. In scope the proposed trials will in- 
clude economy and thermo-dynanüe tests ashore and 
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maneuvring tests at sea. Wherever possible the behaviour 
of the propellers and the hull will be examined. It is in- 
tended to test engines of as many representative types as 
possible. It is anticipated that the first actual testing work 
will be carried out about April next. 


Birmingham and District Electric Club.—The following 
are the arrangements for the second half of the session :— 

January 13th.—Presidential address by Mr. С. G. McDonald. 

February 10th,— Advertising and Salesmanship in Relation to the Elec- 
trical Industry," by Mr. |у W. Beauchamp. 

March 10th.—** Wave Transmission," by Mr. W. Dinwoodie. . 

April 14th.—'* Engines for Small Electric Generating. Plants," by Mr. E. 
Caldwell. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvecrricaL Review posted as to their 
movements. 


Walton-le-Dale Urban District Council has appointed Mr. 
G. J. GiBBs as engineer to the Council in connection with the 
supply of electricity to the district. 

Mr. Tuos. Вогкѕ, Bradford city electrical engineer, who has 
heen on sick leave in the South since October, was expected 
back at duty early in January, but is found to be not yet well 
encugh, and has been granted an extension. 

We recently announced that Mr. S. J. Watson, of Bury, had 
heen appointed to the Salford post. We now learn that Mr. 
J. G. Porrs, works superintendent at the Bury electricity 
works, succeeds Mr. Watson, at £750 a year, and the services 
af Mr. Watson have been retained in an advisory capacity for 
мх months at £200. 

Congratulations to Sir Puitte and Lapy Dawson on the 
cecasion of their silver wedding, which they are celebrating 
to-day, Friday. 

Our U.S. contemporary, Telegraph & Telephone Age, an- 
nounces the retirement of Mr. Tuomas M. BRENNAN—"* pro- 
lably the best-known figure in telegraph circles in the United 
States "—from further active service. He had been for over 
axty years prominently identified with the main office of the 
Western Union Telegraph Co., New York City, in important 
capacities. He was born in Ireland in 1844, and is therefore 
i> years of age. Не rose from messenger to active association 
with everything pertaining to the management of the New 
York main office. 

The same American contemporary says that on January Ist 
Major-General JAMES G. HaRBORD (since June, 1921, Deputy 
Chief of Staff of the U.S. Army) became president of the Radio 
Corporation of America, succeeding Mr. E. J. Nally, who on 
that date took up his new duties as managing director of 


international relations of the Radio Corporation with head- 


quarters in Paris. | 

Mr. E. P. Pace has been appointed sales manager to the 
London Factors & Agents, Ltd. 

Mr. W. JOHNSTONE, executive director of the Brush Elec- 
tical Engineering Co., Ltd., Loughborough, has been 
ippointed by the board to succeed the late Mr. B. Broadhurst. 

Mr. MAUGHAN, after being associated with the company 
for the past eleven and a half years, has been appointed 
zeneral manager of the Australian General Electric Co., Ltd. 

On January 3rd, Southampton Borough Council debated the 
question of the salary of its electrical engineer. Mr. TURNER 
lad objected to being brought under a recent decision of the 
Council to deduct 10 per cent: from municipal wages and 
salaries. The engineer had pointed out that according to the 
resolution his salary would be reduced from £1,000 to £900, 
or £80 below the minimum for a station of such output under 
the agreement made with the Associated Municipal Electrical 
Engineers. The Electricity Committee recommended that the 
engineer's salary be on the scale of the agreement. Mr. F.R. 
Brown, chairman of the committee, said it was almost 
unheard of to reduce the salary of the man at the head of an 
undertaking when it was doing well Mr. Turner was 
appointed, after the war, at £1,000 a year, and no conditions 
were attached at that time to the payment of that salary. 
The engineer had saved the Council thousands of pounds that 
might have been spent in consultants' fees. Alderman 
Kimber argued that to make an exception in the case of the 
electrical engineer would bring in applications from many 
other officials for exemption. The engineer would be as well 
off with £900 a year now as he was with £1,000 when ap- 
pointed. If Mr. Turner was put on the scale mentioned, his 
salary would go up with every million units sold, and it would 
һе to his interest to rope in places like Eastleigh and Romsey 
that wanted supplies. Mr. Cross urged that if the reduction 
were persisted in, the Council might have occasion to wish it 
had paid a good man well. Ald. Kimber: Electrical engineers 
were scarce just after the war, but now they are as thick as 
blackberries. Ald. Hollis said that in two vears Mr. Turner 
had had control of extensions costing £150,000. By 34 votes 
tà 24 it was decided not to enforce the 10 per cent. reduction 
in the electrical engineer's case, but to place him on the 
agreement scale. 


Sır T. О. CALLENDER, of whom we have pleasure in publish- 
ing an excellent, because most characteristic, photograph 
herewith, 1s, we suppose, as well-informed as an industrial 
leader can be of the trade situation of the world as affecting 
British electrical manufacturing. The study of- books by 
specialists regarding the conditions of life in different countries 
and the reading of reports, whether by one's own special 
representatives in their allotted areas or by His Majesty's 
Commissioners and other officers, provide a good education, 
for reading maketh a full inan. Sir Tom, however, goes one 
better than this and has, in fact, done so for many years past, 
for he is a most frequent traveller abroad in the. interests of 
his company+Callender’s Cable and Construction Co., Ltd. 
When he is not abroad, he is at the head of the company’s 
business in Hamilton House, on the Victoria Embankment 
in London, is in closest touch with the factory, and resides 
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Sin Т. О. CALLENDER, 


Managing Director of yt Cable & Construction 
Co., Ad. 


at Bidborough Court, near Tunbridge Wells. On the death 
in 1908 of his father, Mr. W. O. Callender, the founder of the 
firm, Mr. (now Sir) T. O. Callender became managing 
director, and under his direction the great developments in 
the company's business at home and abroad during the last 
fifteen years have taken place. For some years previous to 
his death, however, Mr. W. O. Callender had retired from 
the active management. 

Sir Tom was born in Glasgow in 1855. He was knighted 
in 1918. For many years he resided at Abbey Wood, 
in the immediate vicinity of the factory, and: during the 
trying years of the war he and Lady Callender were assiduous 
in their endeavours to help materially and socially, the very 
large numbers of soldiers and employés who were drafted 
into that district. We refer to the company's activities on 
another page. 

Mr. G. F. Preston, M.I.E.E., is retiring from the post of 
Controller of the London Telephone Service at the end of 
January, at the age of 62. Mr. Preston’s electrical career (to 
which we hope to refer more fully later) dates back to the 
early ‘eighties, when he entered the service of the Anglo- 
American Brush Corporation. For more than thirty years 
he has been closely associated with the telephone service. 

Mr. С. Н. WorpineuaM, C.B.E., M.Inst.C.E., has removed 
from No. 11, Mosley Street, to more centrally-situated offices 
at 33, Brazennose Street, Manchester. His telephone num- 
ber, viz.: Central 828, remains as before. Mr. R. W. WILLIS, 
M.I.E.E., is assistant in charge of his Manchester office. 

The November issue of the Commonwealth Engineer (Mel- 
bourne) just to hand, contains the following: ‘* Mr. 
FREDERICK GOLDING, chief electrical engineer of the Common- 
wealth Postmaster-General’s Department, appeared before a 
departmental board last month to answer charges laid against 
him by Mr. Oxenham, the secretary of the department. The 
charges were that on December 2nd, 1921, while on an 
official visit to England and the Continent, he harboured 
and imported into England from Calais two pairs of binocu- 
Jars, one pair of opera glasses and a wristlet watch; that he 
failed to comply with instructions from the secretary to the 
Postmaster-General; made misleading reports; made, without 
authority, an arrangement with Automatic Telephones, Ltd., 
for the substitution of rotary line switches for Keith switches: 
and made statements of a character and tone calculated to 
impair the efficiency and the harmonious conditions of the 
department, and to tause delay in the transaction of such 
business. The board has not yet arrived at ашу üecision.'". | 
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A later report appearing in the Sydney Sun (November 
8th) states thut as the result of the unanimous finding of the 
Board of Inquiry, Mr. Golding has been reduced to the status 
of engineer, this involving a reduction in salary from £7,000 
to £600 a year. 

A Brisbane newspaper report says that Mr. G. R. STEER, 
secretary to the Railway Department, has been selected as 
chairman of the Brisbane Tramways ‘Trust, which will control 
the system now under municipal ownership. He will retain 
his railway position. 

Mr. H. H. Curtis has severed his connection with the 
British Thomson-Houston Co., Ltd., and joined the London 
office staff of Electromotors, Ltd., of Openshaw, Manchester. 

The newspaper Press quotes a Russian report to the effect 
that Proressor EINSTEIN and PROFESSOR Sik ERNEST RUTHER- 
FORD (of Cambridge University) are among the foreign mem- 
bers and correspondents elected to the Russian Academy of 
Science. 

After a long discussion the Oldham Town Council has de- 
cided to increase the salary of Мк. F. L. Ouben (borough 
electrical engineer) from £769 55. (including £129 5s. bonus) 
to £900 per year inclusive. Mr. Ogden was an applicant for 
the recent vacancy at Salford, but withdrew after an inter- 
view with the Oldham Electricity Committee. 

The F.B.I. Bulletin states that Sir Eric GEDDES has accepted 
an invitation from Sir Philip Lloyd-Greame to become a mem- 
ber of the Advisory Council of the Board of Trade during his 
term of office as president of the F.B.I. and the succeeding 
year. 

The Keighley Gas and Oil Engine Co., Ltd., has appointed 
Mr. W. A. SycAMORE to be its london manager in succes- 
sion to Mr. H. S. Aspinall, who has resigned his position. 
Mr. Sycamore was formerly with the British Westinghouse 
Co. at Trafford Park, and later at the company's London office 
until the outbreak of the war, when, having a commission in 
the London Electrical Engineers, R.E. (T.), he was on .war 
service. After the Armistice he joined the Keighley Co. as a 
members of its selling staff. 

The British Thomson-Houston Co., Ltd., announce the 
appointment as managing director of Mr. W. C. Lusk, who 
has been director in charge of the sales departinent of the com- 
pany for a number of years. Mr. H. C. Levis, who held the 
position of chairman and managing director, continues as chair- 
man of the company. 


Obituary.—SiR Jonn Gavey.—At the funeral of Sir John 
Gavey, C.B., which took place at Hampton Wick on Friday 
last, January 5th, the Council of the Institution of Electrical 
Engineers, of which Sir John, as mentioned in our last 
Issue, was a past president, was represented by the following : 
Mr. F. Gill, president; Sir John Snell, Messrs. W. M. Mordev, 
and C. P. Sparks, C.B.E., past presidents; Dr. Alexander 
Russell and Mr. F. Tremain, meiubers of Council; and Mr. 
P. F. Rowell, the secretary. The Post Office was represented 
by Major Purves, Engineer-in-Chief. and Mr. G. F. Preston, 
Controller of Telephones, and the United River Plate Tele- 
phone Co. by two of the directors and Mr. A. J. Davis, the 
secretary. Amongst those present, in addition to the mem- 
bers of the family, we observed Mr. Albert Anns, Mr. W. W. 
Cook, Mr. J. E. Kingsbury, Mr. A. Moir, and Mr. Dane 
Sinclair. 

Mr. W. R. NEwTON.—The death took place suddenly on 
January 4th of Mr. William Robert Newton, electrical engi- 
neer, of 4, Charnwood Street, and of the City Road Mills, 
Derby. He was 47 years of age. 

Mn. WM. BaTES.— We regret to record the death of Mr. 
William Bates, M.Inst.C.E, formerly electrical engineer of 
Birkenhead. When he retired from the Corporation service, 
Mr. Bates entered the coal trade, and according to a Liverpool 
paper he was awarded the O.B.E. for his services during the 


kie in connection with the coaling of ships on Government 
uty. 


Will.—The late DR. Сиѕвект Karr left £11,910. 


NEW COMPANIES REGISTERED. 


Electrical Power Equipment Co., Ltd. (186,732). —— Private 
company. Registered. December 29th. Capital, £500 in £1 shares. To carry 
өп (the. business of designers, manufacturers, and maintainers of plant, 
machinery, apparatus, and appliances for the generation, accumulation, trans- 
mission, and supply of electrical power, heat, and light, Фе. The first directors 
wre :—L. Porritt, Spring Field, Birstall, near Leeds (permanent chairman 
and governing director) (director Wm. Porritt & Son, Ltd); J. Culkin, 52, 
№. James Street, Leeds (managing director), Qualification of permanent 
chairman and governing director, £200; of ordinary director, £100. Registered 
office: Martin. Street. Works, Martin Street, Birstall, near Leeds. 


Wireless Agencies, Ltd. (156,713).— Private companv. 
Registered December 28th. Capital, £1,000 in £1 shares. To carry on the 
business of «leciricians, manufacturers of | generators, accumulators, sup- 
pliers and distributors of electricity. and electrical energy for lighting, heat- 
Ing, tel graphic and telephonic communications, &c. The permanent directors 
иге: р. Sharp (chairman), no address given; S. Forbes, 134, Oakwood 
Court, „Kensington, W.M, engineer; E. Sharp, 16, Addison Court Gardens, 
West Kensington, W.. merchant; Н. P. Sharp, 7, Avonmore Road, Kensing- 
ton, NUM, electrical engineer, The last three are joint managing directors, 
oo Kenneth, Brown, Baker & Baker, Lennox House, Norfolk Street, 
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Corcoraticn for the Economic Development of Turkey 
(oi. na), Registered on. December 30th with a nominal capital of £250,000 
in £1 shares. The objects аге to search. for, profpect, and deal in mineral 
and mineral substances. of all kinds, oil and. products. thereof, and to carry 


on the business of mine and quarry owners, colliery proprietors, miners, 
smelters, cement manutaciurers, oil refiners, manufacturers of chemical pro- 
ducis, lime burners, brick makers, engineers, tn-plate workers, founders, 
Ironmiasters, steel makers, constructors of railways, tramways, telegraph lines, 
telephones, steamers, ships, barges, wagons, derricks, canals, docks, &с. The 
subscribers (each wath one share) аге: ехе Urquhart, Pinners’ Hall, Austin 
Friars, BCL, gent; Rustem F. Nedjib, Hotel Cecil, W.C., gent.; Robert G. 
Brown, Pinners’ Hall, Austin Friars, E.C., yent.; Deane P. Mitchell, Pin- 
ners’ Hali, Austin Friars, K.C., gent.; John P. B. Webster, Pinners' Hall, 
Austin Friars, E.C., gent.; H. J. Fisher, 9, Great St. Helens, E.C., solicitor; 
Herbert Gibson, 9, Great St. Helens, E.C., solicitor. Minimum cash sub- 
scription: 7 shares. ‘The first directors (to number not less than three or 
more than 12) are: Rustem F. Nedjib Bey, Hussein Fuad Bey, Constantinople, 
Nedjib Zihni Bey, Smyrna, and Nedjib Niazi Bey, Constantinople. Qualifica- 
tion (except first directors) : £500. Remuneration: 5 per cent. of the net 
profits, divided between them, Each director. who is a Turkish subject shall 
be entitled to an additional fixed remuneration of £250 per annum. The 
registered office is at Pinners’ Hall, Austin Friars, E.C. 


Bamford Works, Ltd.  (186,7;4).—Private company. 
Registered January Ist. Capital, £5,000 in £l shares. To carry on the 
business of electrical, mechanical, civil, and constructional engineers, con- 
tractors and agents for the manufacture, supply, and installation of electrical, 
mechanical, constructional, heating, and hydraulic plant and machinery for 
steel works, ironfoundries, collieries, mines, railways, dockyards, shipbuildinys, 
&c. The first. directors are:—G. H. Smith (chairman), 27, Cobham Road, 
Kingston-on-Thames; W. H. Smith, 27, Cobham Road, Kingston-on-Thames ; 
J. Davies, * Glenwood," Glenesirn Park Road, Cheltenham (all permanent, 
subject to holdings 500 shares each). Secretary: Н. Rhodes. Registered office : 
** Tickleholme,” Bamford, Derbyshire. 


Stensigns, Ltd. (186,806).—Private company. Registered 
January lst. Capital, £5,000 in £1 shares. To adopt an agreement. with C. 
Kratt, Sir Henry Forde, and J. F. Barr and to carry оп the business of 
manufacturers of and dealers in electrical signs, electric, mechanical, and 
general. engineers, &c. The subscribers (each with one share) are:—E. А. 
Hopkins, 7, Southampton Street, Bloomsbury Square, W.C., clerk; E. O. M. 
Hall, 7, Southampton Street, Bloomsbury Square, W.C. The first directors 
аге to be appointed by the subscribers. Secretary: H. Crafter. Solicitors : 
Н. Crafter & Co., 7, Southampton Street, Bloomsbury Square, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


- 


Н. Maguire, Ltd.—Trust deed dated December 16th, 
Ио, to secure £450, debenture stock, charged on the company's. under- 
taking and property, present and future, including uncailed. capital, Holder : 
J. Lewenstein, 6, Wright) Street, Hull. 


Lloyd & Ramsden, Ltd.—Issue on December 9th, 1922, of 


£20 debentures, part :f a series already registered. 


Amesbury Electric Light and General Supply Co., Ltd.— 
Particulars filed of £2,500 debentures authorised December 21h, 1922, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital, the whole amount being now issued. 


London United Tramways, Ltd.—Satisfaction in full on 
November 7th, 1922, of mortgage by way of assignment, dated August 8th, 
1919, securing £200,000. 


C. J. Thursfield & Co., Ltd.—Second mortgage debenture 
diated December 27th, 1922, to secure £1,500, charged on the company’s 
undertaking and property, present and future, including uncalled capital 
und unpaid calls, Hoxler ; К. C. 5. Jamie, 106, Trafalgar. Road, Moseley, 
Birmingham, 


Ozonair, Ltd.—Issue on December Ist, 1922, of £3,300 


debentures, part of a series already registered. 


Mitchell’s Electrical and Wireless, Ltd.—Particulars filed 
of £2,600 debentures authorised November ]óth,. 1922, charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital, the whole amount. being now issued. 

Edgar Phillips, Ltd.— Mortgage on freehold premises, No. 
61, Church Street, West. Hartlepool, dated. December. Sth, 1922, to secure 
all moneys due or to become due from Lloyds Bank, Ltd., not exceeding 
43,000. 

Imperial United Lamp Co., Ltd.—F. W. Kellawav, of 
Thanet House, 231 and 232, Strand, W.C., was appointed receiver and 
manager on December 15th, 1922, under powers contained in mortgage dated 
January 24th, 1918. 

Mawdsleys, Ltd. (91,783).—Return dated December 25th, 
1922. Capital, £20,000 in £1 shares. 18,937 shares taken up; £6,937 paid: 
£12.000 considered as paid. Mortgages and charges, £6,500. 


CITY NOTES. 


According to the Financier, the report 
Southern Canada for the year to September ЗО last states 
Power Co. that during the vear the system was ex- 
tended to serve East. Farnham; a high- 
pressure transmission line was constructed between Actonvale 
and Granby, which will be of nnportant. assistance m im- 
proving the service in Granby district; sub-station capacities 
were increased and existing distribution plants were extended 
to take care of 13.249 customers, which the company was 
serving at the close of the year. The district served by the 
company has largely recovered from the effects of industrial 
depression noted at the close of the previous vear. The output 
shows an increase of 17 per cent. for the vear, and while 
merchandise sales were somewhat reduced, it would appear 
that the low point had been passed and that this branch of 
ihe company's activities would shortly show substantial 
recovery. Franco-Canadian Dyers, Ltd., have established plant 
at St. Johns, Premier Silk Mills, Ltd., at Cowansville, and 
Canadian United States Knitting Co., Ltd., at St. Hyacinthe. 
These are branches of important American industries, and 
negotiations now in progress indicate successful continuation 
of the efforts of the company in assisting to promote the indus- 
trial growth of the district. The gross earnings were $843,565; 
expenses, $485,663; interest, $66,547. Dividends on the pre- 
ferred stock absorbed |. $19,911. and depreciation reserve 
$410,000, leaving a balance of $58;512. 
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v For the year ended September. 1922, the 
Provincial net revenue was £20,582, plus brought for- 
Tramways Co. ward £2,675. No revenue was received 
from Plymouth after June 30th, and the 
wet summer and unemployment accounted for the reduced 
earnings. The lease of the Plymouth trainways expired on 
June 3Uth, 1922, when the lines reverted to the Corporation. 
Cardiff Corporation exercised its powers to run 'buses and 
took over the company's garage. ‘lhe balance of expenditure 
on these two undertakings has therefore been written off. 
Arbitration for the suggested purchase cf lines in the borough 
of Grimsby has not yet taken place. ‘The directors recommend 
payment of preference dividend up to September 3Uth, 1922, 
tor Which provision has been made in the accounts, but with 
the sale ot the Grimsby line in abeyance and cessation of 
revenue from Plymouth and Сага and state of trade, future 
payments (according to the financial Press) are uncertain. 


Stock Exchange Notices.—Dealings in the following have 


been specially allowed by the Commntee under Rule 153 :— 

Manila. Electric Corporation.— Temporary. certificates for $2,009,000. com- 
mon stock. 

The undermentioned have been ordered to be officially 
quoted :— 

Calcutta Tramways Co.—2250,000 7 per cent. second debentures, Nos. 1 
tu 2,500 (£100). (registered). 

Lianeily and District. Electric. Lighting and Traction.—135,000 ordinary 
shares of £l each, fully paid, Nos. 1 to 60,000, 135,001 to 130,000, 
and 225,001 to 285,000; and £125,000 7{ per cent. debenture stock. 

North Metropolitan Electrical Power Distribution Co., 

Ltd.—In accordance with the provisions of the North Metro- 
politan Electric Power Supply Act, 1922, and with the con- 
sent of the Klectricity Commissioners, the undertaking of une 
above company. became vested, as from December 30th, 1922, 
in the North Metropolitan Electric Power Supply Co. (пег 
the 1922 Act the Power Supply Co. took over the undertakings 
of the Distribution Co., subject to all the existing rights, obli- 
gations, and liabilities of the Distribution Co. towards the 
local authorities, consumers, and others. 


North Metropolitan Electric Power Supply Co.—The 
Financial Times stated last week that this company had sub- 
mitted to the holders of its 74 per cent. debenture stock notice 
of its intention to pay off at 100 the stock outstanding on 
July Ist next. 


National Boiler and General Insurance Co., Ltd.—The 
Manchester correspondent of the Financial Times reported 
early this week that the above company had received an offer 
from the Alliance Assurance Co. to purchase its shares for a 
cash payment of £50 per share, plus a final dividend for 1922 
of 20s. per share, less tax. The directcrs recommend the 
shareholders to accept the offer. The shares, it appears, are 
£10 each, of which £3 10s. is paid up, and the dividend for 
191 was 32s. per share. 

Anglo-American Telegraph Co., Ltd.—The directors an- 
nounce a balance dividend of £1 105. per cent. upon the 
ordinary consclidated stock, making £3 15s. per cent. ; balance 
dividend of £1 10s. per cent. upon the preferred stock; and a 
dividend of £1 10s. per cent. upon the deferred stock for the 
year, all less tax. 


Siemens Brothers & Co., Ltd.—The directors have decided 
to defer their decision to pay the dividend for the halt-vear 
to December 31st last on the preference shares until the com- 
pletion and audit of the accounts for the vear and the settle- 
ment of liability for E.P.D. In our issue of November Ath it 
was announced that the directors were unable to make any 
interim. distribution on the ordinary shares. 


Anglo-Argentine Tramways Co., Ltd.—J*t ап extra- 
ordinary. general meeting held on January 4th the resolutions 
dealing with the arrears of dividend cn the second. preference 
shares were confirmed. 

Drake & Gorham, Ltd.—The Financial Times states that 


about half of the issue of £50,000 10 per cent. seven-vear notes 
have been drawn for repayment on May 7th. 


Mackay Companies.--According to the Financial Timea, 
a dividend of 13 per cent., and an extra dividend of 10 per cent. 
on the common stock, are announced. 


STOCKS AND SHARES. 


'TTuPsDAY EVENING. 


NFITHER demoralisation in the frane and mark, nor crisis in 
the foreign political world had any particular effect upon the 
Stock Exchange markets other than those intimately j:on- 
cerned with the troubles mentioned. The railway market is 
good, and the change-over occasioned by the grouping arrange- 
ments has brought in a fresh accession of buyers of the stocks 
of the steam companies. There is a widespread impression 
that. with electrification carried out upon reasonable financial 
terms, the companies ought to do well in the future. The 
dividends in respect of the vear just ended are not anticipated 
to be on any liberal seale, but is generally held that the 


$ 


1923 distributions are likely to turn out very satisfactory to 
proprietors. Hence a rise in most of the new stocks. the 
Undergrounds, however, are somewhat on the dull side. 
Districts touched 474 but went back to 46, while Metropolitana 
fell back to 60; the issues of the Underground Electric Rail- 
ways are unchanged on the week. East London debenture 
stocks came into prominence on Monday, the ‘В’ putting . 
on 24 points at 80}, while the third and fourth debentures 
rose 3 and 1 to 40 and 174 respectively. East London ordinary 
stock is quoted at 4} middle. City & South London 4 per 
cent. debenture has risen to 774. 

Considering the long and steady rise which prices of the 
electricity supply shares have enjoyed during the past three 
months, and which was brought out in the striking table of 
comparisons given here last week, it is not particularly sur- 
prising to find a certain degree of caution. manifested by the 
investor at the present moment. Indeed, he has withdrawn 
his support to some extent, with the consequence that the 
prices are disposed to ease off a little. The new County of 
London ordinary, for instance, after touching 6s. 6d. premium, 
went back to 5s. 9d. premium, though the quotation was soon 
rectified in favour of holders, and is up again to 6s. За. 
premium, County ordinary shares are Yd. lower on the week, 
and Metropolitans eased off. The list, however, retains its 
generally strong appearance. The first dividends are not ex- 
pected to be announced until the end of next month. New- 
castle-on-Tyne 5 per cent. preference at 15s. 9d. are 1/16 
higher. 

Marconi debentures are a rising market, and the price has 
improved to 4j premium. The shares of thg parent company, 
after touching 468. 9d., went back to 45s., and Canadian Mar- 
conis, which were put up to lls. 6d. on 'American support, 
sagged back to 10s. 9d. Marconis lack particular public inter- 
est, and, in spite of the advertisement given to broadcasting 
at the Christmas season, there is not suflicient active support 
ufiorded to the market to enable its prices to go ahead. 

Anglo-American Telegraph preferred is 4 better. . West 
India and Panama shares have gone back to 75. 6d. Great 
Northern Telegraphs ai 282 are дв. down. The Eastern group 
shows no change at all. United River Plate Telephones came 
on offer and dropped to 7, a full of 10s. Jutland 'Геіерһопе 54 
per cents. at 102 are a point to the good. 

Amongst manufacturing shares, British Insulated advanced 
sharply to 2 7/16, and Callenders are better at 24. Henleys 
ac 24 аге 5s. 74d. better. British Aluminium ordinary at 
Ibs. 3d. are the pence to the good. English Electric at 
17s. За. are eighteenpence up." Many inquiries are reaching 
the market as to whether Edison-Swans at half-a-crown are 
worth picking up as a speculation. 

Siemens rose trom 228. to 23s. 6d., but the price gave way 
sharply to a guinea on the posting of a notice in the Stock 
Exchange to the effect that the question of paving the divi- 
dend, due next week, on the preference shares is to be post- 
poned until the accounts are inade up in June, when the 
matter of E.P.D. will also be settled. This came as an unex- 
pected blow to the market. It may be recalled that the com- 
pany recently passed the dividend on its ordinary shares, 
but there was a prompt recovery from the fall which occurred 
on that occasion, the view being taken that Siemens have so 
good a business that a return to the dividend-stage would 
not be long delayed. This latest announcement in regard to 
the preference dividend is, however, calculated to arouse a 
little uneasiness, though it must be pointed out that there 
were & good many buyers ready to take whatever shares 
came in if the price should vive way to anything like 20s. 

The North Metropohtan Electric Power Distribution Co. 

has issued a notice to the elfect that it has now become vestec 
in the North Metropolitan Electric Power Supply Co. 
. Edmundsons ordinary have risen бв. 3d. to 24, and Urban 
preference at 4 are 5s. up. There is a good deal of business 
doing in this market, and the substantial character of the 
rises m Callender's, Henleys, and British Insulated shows the 
eagerness of the purchasers, 

When Stock Exchange permission is granted to deal in the 
new £l shares of the Brompton & Kensington Electricity 
Supply Co., it is expected that the price of the shares will 
start on the basis of 26s. to 2s. A certain amount of con- 
fusion arose When the allotment letters first appeared, early 
this week, owing to the fact that these allotments included on 
the forms both the full shares and also the halves, in those 
cases where the latter had to be distributed. People who 
Wanted to sell their half share complained that it would not 
be possible to do so without parting with the lot. To-night, 
however, (Tuesday) it is suid that some method will be found 
by the company for meeting this obvious difficulty. and that 
no impediment will be placed upon freedom of dealing as 
soon as the market starts. 

The foreign group, traction and lighting, is steady, with 
scarcely a change in Argentine, Brazilian, or Mexican issues. 
The iron and steel market keeps hard. Report from loc?l 
centres in the provinces indicate that there is more trade 
afoot, and that the Government's. efforts jn the direction of 
alleviating unemployment are already having their effect upon 
industrial activity. The price of raw rubber rose to Is. 3d. 
per lb., but went back a little. The rubber share. market, 
however, remained very firm, and the principal feature is the 
absence of any noticeable supply of shares, in. the good-class 
companies, toaneet the demands of would-be buyers. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HOME ELECTRICITY COMPANIES. 


Brompton Ordinary Pw 
Charing Cross Ordinary ... M р 

до. do. do. 43 Pref.... Jes 
Chelsea m ey ses ays эз 
City of London ick RON pus 

do. do. 6 per cent. Pref. 
County of London ... р eae 

do. do. 6 per cent. Pref. 
Edmundson’s Ordinary 

do 6 per cent. Pref. 


Kensington Ordinary ies dus 
London Electrio  ... 


do. do. 6 per cent. Pref. 
Metropolitan ... Pesca АСТЕ wae 

do. 44 per cent. Pref. 
Newcastle-on-Tyne Ordinary 

do 5 per cent. Pref. 

do 7 per cent. Pref. 


Notting Hill, 6 per cent. Pref. ... 
North Met. Elec., 6 per cent. Pref. 
Urban Ordinary 


do 5 per cent. Pref. 
St. James’ and Pall Mall . 
South London 


South Metropolitan Pret. ., iii wes 
Westminster Ordinary  ... 
Whitehall Elec. Inst., 7À per cent: Pt. 


Dividend. Price 
= Jan. 9, 
1920. 1921. 1:223. 
19 19 7 
8 9 72 
44 44 4% 
6 6 62 
14 14 20 
6 0 23J. 
в 8 lis 
6 6 18 
Nil Nil 21 
6/. 12/- 4i 
9 10 8 
9à 4 8 
6 6 5k 
7 | 68 
44 44 4 
8 Nil Yn 
5 5 15/9 
— 1 99/. 
6 6 9 
6 6 lı% 
Nil Nil là 
294 A 4 
12 12 94 
7 7 42 
7 #7 ly 
10 10 74 
— 75 17/6 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref, ah 6 6 1034 
do. Def. nee 14 84/6 24k 
Chile Telephone А 6 6 ei 
Cuba Sub. Ord. " 7 7 72 
Eastern Extension ... 10 10 19} 
Eastern Tel. Ord. ... rm 10 10 1903 
Globe Tel. and T. Ога. ... 10 10 19k 
do. do. Pref. .. .. . 6 6 113 
Great Northern Tel. Sus "m ...94 99 283 
Indo-European "m sse ae .. 10 10 853 
Marconi... m RA sis .. 2 16 2} 
Oriental Telephone Ord. — zs .. 19 12 214 
United R. Plate Tel. -— 4 eae 8 8 7 
West India and Panama .. .. .. Nil Nil 716 
Western Telegraph... .. .. .. 10 10 18% 
Номе RAILS. 
Central London Ord. Assented ... „ 4 4 67 
Metropolitan... .. .. .. .. là 9 60 
do. District .. .. .. NI 1 46 
Underground Electric Ordinary...  .. Nil Nil 2% 
do. do. "A" .. .. Nil Nil ql. 
do. do. Imcome... .. 2 4 878 
HOME AND FOREIGN TRAMS, &С. 
Anglo-Arg. Trams, First Pref. ..  .. 58 12% 88 
do. do. nd Pref. .. .. Nil 68 44 
до. do. брег cent. Deb. 6 5 804 
British Electric Traction Ordinary .. 44 — 64 
do 6 per cent. Pref. dax 6 6 94 
Brasil Tractions .. .. ... .. Nil Nil 41% 
British Columbia Eleo. Rly. Poe. b 6 78À 
do. do. Preferred .. 5 98/- 16% 
do. do. Deferred oe 8 194/- 874 
до. до. Deb .. «we 4i 43 783 
Lond. and Sub. Trac. 5 per cent. Pf.... 2% 8 10/. 
London United Tram deb. ao was | 4 614 
Mexico Tram. б per cent. Bonds .. Nil Nil 814 
до. 6 per cent. Bonds .. Nil Nil 693 
Mexican Light Common... ee >œ МП Nil 914 
do, Pref. iis 5% .. Nil Nil 514 
до. 1st Bonds. eo NI 6 67 


MANUFACTURING COMPANIES, 


Babcock & Wilcox ... vee Mi eis 

British Aluminium Ord. ... x Sis 

British Insulated Ord.  ... wey s 

Callenders  ... iis ek -— P 

do. Ө Pref.... Sah awe Adis 

Crompton Ord. See 

Edison-Swan . 285 eis 
do. do. 6. pèt беп. Deb. 

Electric Construction "e bes TN 

English Electric... is Sus РЕ 
до. do. Pref. aes sas 

Gen. Elec. Pref. we E dux 


do. Ord. гга 
Henley .. Vis Р ‚>з зы oe 
do. "m Pret. jue. Aig siar AE 
India-Rubber .. Фе aes T sso 


Met.-Vickers Pref. eee ene eee eee 
Siemens Ord. eee ecc ево eee өөө 
Telegraph Con. eee eee eee eee 


15 
10 
15 
15 
68 
10 
10 
6 
10 


16 
6 
15 
16 
64 
b 
Nil 
5 
10 


15 
4 
8 

10 

20 


* Dividends paid free of Income Tax, 


Rise or Yield 
fall. D-0. 
— £514 8 
— 516 2 
— Б 7 5 
— 490 
— 6 710 
— 5 4 4 
—9d. 5 2 5 
— 54 4 
+ 16 Nil 
== 617 9 
— 6 5 0 
400 
— 517 1 
—% 697 
— 512 6 
Nil 
+ 670 
— 678 
— 613 4 
— 513 0 
— Nil 
+} 660 
— 6 6 4 
— 518 0 
— 518 O 
— 610 
— 811 6 
+4 616 0 
— 64 4 
— 416 0 
— 908 
— 5 40 
— 550 
— 550 
— Б 6 8 
—i 715 0 
— 710 
— а 613 4 
— *5b 40 
— 4 U 4 
— è Nil 
— *5 6 8 
— 519 6 
—1 815 0 
—1 336 
— Nil 
— Nil 
-— 411 6 
== 711 9 
— 628 
— 6 28 
-— 708 
— 678 
— 8 8 6 
~ 675 
— 6 8 6. 
— 7 0 6 
— 588 
= 700 
—29 610 1 
— 698 
— Nil 
= Nil 
— Nil 
= 782 
— 41 6 
+34. 6 8 1 
+e 680 
+ @ 613 4 
— 515 7 
— 618 4 
— Nil. 
— 7 18 
— 7 5 
+16 616 
— 6 10 
— 5 19 
+16 5 0 
4 66 
— 6 21 
— 611 4 
—10Àd. Nil. 
- 411 6 


Oo, O22 со юх 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. | 
IT should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prices are only general 
&nd they may vary according to quantities and other circumstances. 


Price 
January 10th. 


Fortnight’s 


CHEMICALS, &c. Inc. or dec. 


а Acid, Oxalio . es s. o perlb. ва. T 
& Ammoniac, Sal .. рег ton £03 £1 inc. 
a Ammonia, Muriate (large огуна] а £48 э» 
а Bisulphide of Carbon ia Su " sie re 
а Borax... $c wx Ө $i £28 £2 dec. 
a Copper Sulphate soo ove one ae £926 15a. one 
а Potash, Chlorate ... ..  .. per lb. 4d. to 44d. 1d. dec. 
a [T] Perchlorate eee ose ee 64d. 134. дес. 
а Shellac .. рег сті. £19 25s. inc. 
а Sulphur, Bublimed Flowers... T iu 
a » Lump... .. А " £9 2s. 6d 
а Вода. Chlorate es 0 o. рег1Ь. 84d. M 
e oe Crystals ese eee Фое рег ton £6 eee 
a Sodium Bichromate, casks 06 рег lb. 64. eee 
METALS, &c. 
b Aluminium, Ingots... -— .. рег ton £100 dox 
b oe WwW re [I1] eee LII pet lb. 1/9 to 2/6 e 
b | a. Sheet eee T Tr [T] 1/6 to 2J- e. 
p Babbitt’s Metal and Anti-friction Metal— . 
Grade I .. .. ..  pertonnet £161 £2 dec 
Grade II .. "NECS dc d £121 £1 dec 
Grade II is £68 xit 
с Brass (rolled metal 3 to 12" baris) per lb. 94а. s 
€ , Tubes (solid drawn) ies - 112d. to 1/- - 
с , Wire, basis .. cae MR # а. SM 
с Copper Tubes (solid drawn) ... P 114 a 
с « Bars (best selected) .. per ton £96 SA 
€ [I] Sheet eve eee ove eco oe £96 eee 
c it x is £96 RM 
d . (Electrolytic) Ber : e £71 158. 
d LL) ee see ee ; £146 10s. 
d a й ед Rods M £81 15s 
d [T] H. C. Wire per lb. l0r4d. 
f Ebonite Rod eee eee eee eee [1] 8/6 ees 
oe Sheet eco oes eee eee oe 8/- eee 
n German Silver Wire Xs - i 2/6 e 
h Gutta-percha, fine sis УИА ЕЕ 12/6 
A India-rubber, Para fin ae б 1/1 
4 Iron Pig (Cleveland Nc per ton 99s. od. 
4 „ Wire. galv. No. e P.O. qual, а £24 As 
g Lead, English Pig .. a -— i £98 10s. inc. 
g Mercury .. рег bot. | £11 to £11 10s. |12/6t020/- inc 
e Mioa (ш original cases) Small ... per lb. 8d. to 8/- е" 
ё [1] [T] medium өө eo 4l- © 8/- eee 
ө oe 1 eee [T] 10/. to 20/- & up. ese 
P Phosphor Bronse, plain castings o 1/1 B 
Р 4. drawn bars and rods " 1/8 
p „ rolled strip & sheet ši T 
p LL] өзө өөө өөө ee 
o Platinum owe sso ое e. рег оя. £25 
d Silicium Bronse Wire ...  .. per lb. 1/08 
r Bteel, Magnet, in bars... ene " 10d. d 
n Tin, Blook (English) о v. рег юп £178 to £179 23-23105. dec. 
п . Wire, Nos. 1 016 ... e. рег lb. 8/2 T 


Quotations supplied by 


James & Shakespeare, 
Edward Till & Co. 
і Bolling & Lowe. 
I Richard Johnson & Nephew, Ltd. 


a 
b The British Aluminium Со., Ld, 
с Thos. Bolton & Sons, Ltd, 


e F. Wiggins & Sons. a P. Ormiston & Sons. 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Oo.. Ltd, 
Telegraph Works Co., Ltd. P C. Olifford & Son, Ltd, 
г W. Е. Dennis & Co. 
Radio ‘Blind Spots" and Fading.—According to 


The Times, several '' freak '' results havé been observed since 
broadcasting began in this country. One problem is why the 
London programme should be heard faintly in Yorkshire and 
strongly in the North of Scotland—more strongly, in fact, 
than the Newcastle programme; and why Southampton and 
Portsmouth should hear the Manchester programme with ease 
and the London programme with difficulty. Furthermore, 
why should ''blind spots’’ exist, where wireless signals 
cannot be heard at all? It would seem more fitting to call 
them ‘‘ deaf spots." Several such places have been 
discovered in England. Didcot 1s one, Newbury another. 
The same problem has presented itself elsewhere. America 
has its '' blind spots," and the Dutch Army authorities found 
it impossible to reach a certain area of four square miles by 
wireless signals. Geological conditions, contour, the presence 
of water, and atmospheric conditions are all believed to be 
influencing factors. It is believed that “fading” and 
“ blind spots" are parts of one and the same problem. 
“ Fading " is а known phenomenon, which is much more 
pronounced when a short wave-length is emploved. This 
explains why English amateurs can often pick up Paris and 
The Hague messages with greater ease than British messages. 
When the wave-length is over 600 metres there is compara- 
tively little " fading." Тһе average wave-length of the 
British broadcasting stations is 400 metres. It has been found 
that ''blind spots” vary and move with the alteration of 
the wave-length. Among other ''freak " results recently 
registered was the receipt of the Newcastle programme at 
Gibraltar, and of the I.ondon programme on a crystal receiv- 
ing set at Bridlington. 
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THE WORK OF THE ELECTRICITY COMMISSIONERS. >` 


SECOND ANNUAL REPORT. (Abstract. ) 


(Continued from page 39.) 


General Observations.—With : regard to the provisional 
boundaries of electricity districts, there has been a disposition 
in some cases to regard the area as the ‘Commissioners’ 
area," and for promoters to make this point when the ade- 
quacy or otherwise of their scheme for deuling with portions 
of an area has been called in question. As was pointed out 
in the previous Report, the Commissioners, before provision- 
ally determining any electricity district, made a preliminary 
survey of the present and prospective electrical requirements 
of the area in conteinplation, and due regard was then given 
to the potentialities of existing generating stations in the 
area and of their linking up; the probable location of future 
capital stations and the economical radius of transmission 
therefrom; the prospects of railway electrification and other 
transport extensions; the geographical trend of industrial 
development; the possibilities attaching to rural re-settlement, 
town-planning schemes, &c.; and to the question of the eth- 
dent administration of electricity supply throughout the 
area. The data available to the Commissioners in making 
such а survey, although sufficient to afford a primd facte case 
for provisional determination, were not comprehensive enough 
to leave the question of area beyond doubt. As intimated in 
all notices of provisional determination, it has been open 
to the promoters of any scheme to include therein proposals 
for altering or adjusting the boundaries of a district in the 
light of the more detailed examination entailed in the pre- 
paration of their scheme. 

The boundaries of a district have no necessary relation. to 
local government boundaries, but the Coinimissioners have, in 
a nutüber of cases, included the whole of a minor local govern- 
ment area. although little immediate advantage from an elec- 
tneal standpoint was to be anticipated. Another aspect of 
the boundary question has been raised on several occasions, 
namely, the position of an authority whose area is on the 
fringe of a district and who may find, as the result of sub- 
sequent developments, that the balance of advantage js in 
favour of taking a supply from a source adjoining, but outside 
the district, or vice versa. The reply in such cases has been 
to the effect that a scheme for the re-organisation of supply 
in any district would not preclude an arrangement for a 
supply from an adjoining source if it were subsequently 
proved, to the satisfaction of the Joint Electricity Authority, 
or other public body for the district (or adjoining districts), 
and also to the satisfaction of the Commissioners, that such 
à course would be in the best interests of all concerned. 

From inquiries received by the Commissioners in respect of 
areas which are at present without a supply of electricity, it 
Would appear that the scope and intentions of the Act of 
1919 have in many cases been misunderstood. There appears 
to have been a prevalent idea that the Commissioners thein- 
wives were engaged in carrying out a "national scheme ”’ 
involving the construction of a number of super power sta- 
tions from which supplies would be shortly available for all 
towns and villages requiring electricity. While the coming 
into operation of a scheme will improve the prospects of 
those areas at present without a supply, it will not neces- 
“try result in supplies becoming immediately available in 
such areas. 

The Commissioners have given much consideration to the 
question of supplies in “unoccupied areas” in. connection 
with the framing of common form clauses. fcr approved 
-hemes. [t is proposed. to make provision in all District 
Orders (i) for the submission within a limited time by the 
Joint Electricity Authority or other public body set up by 
the Order of proposals for securing a supply in areas not 
forming part of the area of supply of any authorised distri- 
butor where there is a reasonable prospect of such supplies 
being remunerative; and (ii) for the carrying out within a 
definite time of such proposals to the extent approved by 
thy Commissioners. . 

The bearing of schemes of re-organisation upon the position 
of private generating stations and of non-statutory under- 
takings giving a general supply, is another matter upon which 
the views of the Commissioners have been sought. In the 
case of private generating stations within the meaning of 
the definition in Section 36 of the Act of 1919. it appears to 
the Commissioners that the coming into operation of a 
scheme for a district will not affect the position of the owner, 
except with his consent. or the freedom of апу con- 
sumers to continue to take a supply from the private station. 
On the other hand. the establishment in any district of a 
comprehensive distribution svstem should ultimately Бе to 
the benefit of such private stations by providing on outlet 
for surplus supplies generated during week-ends, &e.. or by 
enabling the private station to take from the publie system 
such supplementary supplies as might be required. The 
position of a non-statutory undertaking giving a general supply 
for lighting and other purposes would be somewhat different. 
In the event of the establishment of a Joint Electricity 


Authority, such authority would have power to distribute in 
areas not forming part of the area of supply of any authorised 
distributor, and it would thus be open to the authority to 
establish an undertaking in such area in competition with un 
existing non-statutory undertaking. Alternatively, it would 
be open to the Joint Authority to acquire the non-statutory 
undertaking. 

It is an essential requireinent of any engineering scheme 
for the re-organisation of the supply of electricity in a large 
district contuining many authorised undertakers that there 
should be interconnection of the principal generating stations. 
The extent of the improvements and economies thereby ren- 
dered possible is dependent upon the extent to which thc 
undertakers concerned are prepared to co-operate in the pool- 
ing of the resources of the interconnected stations for the com- 
mon good. | 

A centralised system of generation in an electricity district 
can be brought about by the transfer to a Joint Authority 
of the generating stations and main transmission lines or 
interconnecting cables; or by conferring upon a Joint Author- 
ity or other publie body set up in the district adequate powers 
of control over the working of the interconnected stations; or 
by an arrangement comprising partly one and partly the 
other method. From a review of the practical considerations 
that arise, it appears to the Commissioners that the vesting 
of the central supply system in a Joint Electricity Authority 
must result in the most satisfactory re-organisation of suppiy 
and lead to the maximum economies, provided that the trans- 
ference be effected on reasonable terms. А considerable 
amount of evidence in favour of the principle was forthcoming 
at local inquiries. While the majority of the schemes hitherto 
submitted to the Commissioners have involved the setting up 
of Joint Authorities, three of them have provided for the 
establishment of advisory bodies. It appears to have been 
assumed in some instances that a Joint Electricity Authority 
could be set up against the wishes of the majority of the 
existing undertakers in a district; that the Authority would 
thus have to provide its own generating stations and main 
transmission lines; that the Authority would have no customers 
for a considerable time to come, except perhaps at the ex- 
pense of the existing undertakers; and that in such circum- 
stances all possibility of the Authority becoming a commercial 
success would be precluded. The setting up of a Joint Elec- 
tricity Authority in the circumstances assumed premises a 
lack of co-operation, if not actual opposition, on the part of 
the undertakers in a district. It is overlooked that such co- 
operation is essential for the establishment of a Joint Authority 
and that the Act of 1919 provides that a Joint Authority must 
be representative of the authorised undertakers within an 
electricity district. Moreover, the lines upon which the re- 
organisation of supply in a district will proceed, as foreseen 
by the Commissioners, will probably be as follows:— (a) 
Generation and main transmission will be centralised under 
the ægis of a Joint Authority, the principal stations, forming 
the central supply system, being interconnected, and such 
new statións and main transmission lines as may be necessary 
being constructed as and when required to compensate for 
the shutting down of obsolete or inefficient. stations, and to 
meet new demands; (b) local distribution and commercial 
development will remain in the hands of authorised. distribu- 
tors. In this event the authorised. distributors represented 
upon the Joint Authority would constitute the principal 
customers supplied by that Authority and there would be no 
question of the Joint Authority being without customers or 
operating a system independent of and in competition with 
those of the existing undertakers in tbe district. The 
powers, duties and obligations conferred or imposed on Joint 
Electricity Authorities by the Act of 1919 will not be trans- 
ferred to any other kind of public body proposed to be set up 
in an electricity district. 

Correspondence has taken place between the Commissioners 
and the Ministry of Health upon the general question of the 
powers of a county council or local authority to contribute 
towards the expenses incurred in the preparation and sub- 
mission to the Commissioners of a scheme for the re-organisa- 
tion of supply in an electricity district provisionally deter- 
mined under the provisions of Section 5 of the Act of 1919, 
and also upon the legality of the expenditure incurred by 
local authorities in sending representatives to local inquiries 
held by the Commissioners in connection with such schemes. 

With regard to attendance at [Local Inquiries the Cominis- 
sioners have been informed that county councils and other 
local authorities concerned might incur reasonable expenditure 
in the preparation and. submission of schemes for tthe re- 
organisation of supply, and for the purpose of attendance at 
local inquiries without. obtainmy the sanction. of the 
Minister of Health. In the opinion of the Commissioners, 
it should be sufficient in ordinary circumstances for one repre- 
sentative of a local authority, with or without the electrical 
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engineer in the case of authorised undertakers, to attend at 
an inquiry, but that in cases where a local authority was 
tendering evidence it might be necessary for more than one 
member of that authority to be present. The Commissioners 
feel it necessary to place on record their appreciation of the 
detailed and thorough manner in which the schemes hitherto 
submitted to them have been prepared. The results reflect 
the greatest credit on all concerned, and have done much tó 
facilitate the work of the Commissioners in the difficult and 
onerous duties laid upon them. 

Comments have sometimes been made regarding the ex- 
pense which falls upon authorised undertakers and others in 
connection with the preparation of schemes and the holding 
of the local inquiries. Having regard, however, to the im- 
portance and complexity of the problems at issue and to the 
number of interests concerned, the expenses necessarily in- 
curred in the survey of districts, the preparation of the 
schemes, and the holding of inquiries are, in the opinion of 
the Commissioners, relatively small when compared with 
the economies thereby ascertained to be possible. 

Generating Stations and Main Transmission Lines.—The in- 
dustrial depression during the year 1921-22 has not been with- 
out its effect upon the number of applications made to the 
Commissioners for consent to the establishment of new gene- 
rating stations and to the extension of existing stations, the 
plant capacity of the stations and extensions sanctioned during 
the year amounting to approximately 174,000 kW only, as 
compared with 697,000 kW for the preceding fourteen months 
ending March 31st, 1921. It must be noted, however, that the 
position was also influenced by the marked progress made 
during those fourteen months in overtaking arrears occasioned 
by the war and in meeting the requirements of the trade 
boom which followed immediately afterwards, and the pro- 
vision thus. made left many undertakers with an ample 
margin of plant when the depression commenced. The poten- 
tial requirements of various electricity districts ascertained 
as the result of the detailed investigations made by the 
promoters of schemes submitted to the Commissioners, point 
to a period of great development upon the resumption of 
more normal conditions. The figures given in Table П,* by 
way of example, for eight of the provisionally determined 
electricity districts show the estimated requirements under 
normal] conditions of industry, apart from potential demands 
for railway electrification. 


TaBLE II. 
| Figures | Estimated figures for 
Electricity District. " for  ; 
| S | 1926. 1781. 
| 
Mersey and West M.D. (kW.) 64,778 | 156.000; 216,000 
Lancashire Units in millions 193 460 638 
North Wales and M.D. (kW.) 18,753 36,100 51,200 
Chester Units in millions 50 95 135 
West Riding (Aire M.D. (kW.) 102,458 | 210,000| 299,0.0 
and Calder) Units in millions 258 571 857 
London and Home M.D. (kW.) 320,600 | 465,325) 647,200 
Counties Units in millions 608 1,013 1,500 
South - West Mid- M.D. (kW.) 92.649 | 149,950| 214,250 
lands Units in millions 199 360 563 
South-East Lanca- M.D. (kW.) 185,077 | 432.230, 643.730 
shire Units in millions 187 | 1,068 1,619 
North Lancashire & M.D. (kW.) 1,627 10,820; 14,610 
Sth. Cumberland | Units in millions 11 21 27 
North - West Mid- M.D. (kW.) 44,284 82,110! 121,900 
lands Units in millions 117 205 285 
Totals { M.D. (kW.) . | 833,226 |1,542,135/2,207,089 
" L| Units in millions 1,923 3.799 5,624 


As compared with the position in 1920-21, the above figures 
indicate an estimated increase by 1926 of 709,209 kW in the 
maximum demand (85 per cent.) and of 1,876,000,000 units 
in the output (97 per cent.). By the year 1931 the estimates 
as compared with the figures for 1920-21 show increases of 
1,374,664 kW in the maximum demand (165 per went.) and 
3. 701,000,000 units in the output (192 per cent.). The esti- 
mates were for the most part framed before the set-back in 
trade had assumed a serious character, and this factor will 
have the effect of postponing the dates by which such increased 
demands will require to be met. Otherwise, there is little 
reason to doubt that future development will substantially 
accord with the careful forecasts made by the promoters of 
schemes and thus involve large additions to the plant capacity 
at present existing in the country. 

It may be noted that a broad outline of the technical (en- 
gineering) scheme approved by the Commissioners for the re- 
organisation of the supply in апу electricity district will be 
scheduled to the Order made by them under Section 7 of the 
Act of 1919. 


* NOTF.—The above table was compiled from the figures put 
forward by promoters in the schemes subinitted by them to 


the Commissioners. Some of the figures are based on *‘ units 
generated," some on “ units sent out," and some on '' units 


sold.” 


In general, the broad outline will cover the . 


main developments to be undertaken during the first two 
quinquennial periods after the coming into operation of the 
Order, but with the object of providing a certain elasticity 
in the event of altered circumstances, provision will be made 
for enabling the main outlines to be varied or modified with 
the approval of the Commissioners. | 

The applications relating to the establishment of new gene- 
rating stations which were under consideration by the Com- 
missioners during the year ending March 8181, 1922. ara 
dealt with below, a summary of the action taken on each 
being given. 

The application of the County of London Electric Supply 
Co., Ltd., for consent to establish a generating station having 
an installed capacity of approximately 100,000 kW on а site 
at Barking, had been the subject of a detailed investigation 
by the Commissioners during the period covered by the last 
Report. After consideration of the evidence given at the 
local inquiry in respect of the several schemes for the London 
and Home Counties District and of the case submitted by the 
company in support of its application, the Commissioners 
came to the conclusion that the proposed station at Barking 
should be proceeded with, and made an announcement 
accordingly in their statement of decisions dated December 
8th, 1921. 

In June, 1921, the Preston Corporation applied for a Special 
Order to authorise, inter alia, the supply of electricitv by the 
Corporation in the Borough of Preston, &c., the acquisition of 
the existing undertaking of the National Electric Supply Co., 
Ltd., and also the use of certain land on the River Ribble 
for the purpose of constructing a new generating station. 
The present and prospective requirements of the borough 
were investigated, and the Commissioners came to the con- 
clusion that a case had been made out for the erection of & 
new station, apart from anv further provision that might 
ultimately be found necessary in connection with the re- 
organisation of supply in the Mid-Lancashire Electricity 
District. In January, 1922, the Corporation was notified by 
the Commissioners that their consent to the establishment of 
a new station to contain initially 20,000 kW of generating 
plant would be issued when the Special Order referred to 
above had been approved bv Parliament. The Order was so 
approved on March 15th, but certain requirements of the 
Commissioners remained to be complied with by the Cor- 
poration. + 

The proposals of the Salford Corporation to erect a new 
generating station at Agecroft were under consideration by 
the Commissioners during the period covered by the previous 
report, and conferences had been held with representatives 
of the Corporation as to the conditions to be attached by the 
Commissioners to anv consent given. These conditions related 
to the terms upon which the proposed station, if erected, 
could be acquired by a Joint Electricity Authority if such a 
body were established for a district including the County 
Borough of Salford. The question of conditions formed the 
subject of further correspondence between the Commissioners 
and the Corporation after April Ist, 192]. but after considera- 
tion of the changed cireumstances since the date when the 
question of conditions was first raised. the Comunissioners 
notified the Corporation in November, 1991, that thev were 
prepared to consider giving their consent without attaching 
any conditions as to purchase, subject to the requirements 
of the Commissioners with regard to applications for consent 
to establish new generating stations being complied with. 

(To be continued.) 
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Novel Meter Reading.—An innovation in meter reading, by 
means of which a photograph of each meter face is taken, 
has been recently adopted on the Toronto Нуйго-Ыесігіс 
System. So far, this system has only been used on demand 
wattmeters, but it is quite applicable to any ineter on the 
company's lines. The great point of the system is that the 
meter is read with photographic fidelity, and an indisputable 
record is brought to the office files. There have been no 
disputes in this case, but if such should occur, the records 
are at hand, being the means of transporting monthly to the 
office shelves all the meters on the company's mains. 

The photographs are taken with a special camera, equipped 
with an anastigmat lens of short focus, a simple automatic 
shutter controlled by the operator, making exposures with 
varving speeds as fast as one-fifth second, and lamps for 
furnishing light for the exposure. The actual photograph is 
obtained with the front of the camera against the meter dial 
by pressing downward an exposure lever. This action auto- 
matically turns on the light, opens and closes the shutter, 
automatically locks until the film for the next exposure is 
automatically locks until the film for the next exposure 1a 
wound into place. This prevents the possibility of a double 
exposure; that is, the superimposing of one exposure upon 
another. Identification of the meter is obtained by stamping 
on the outside of the glass dial the meter number. "The light 
is furnished by two four-ell dry batteries stored jin either 
side of the camera, supplying current to four 3.8-volt Mazda 
miniature lamps.—Electrical News. | 
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+The Conunissioners issued their formal consent on May 
lith, 1922, 
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THE TRADE OUTLOOK IN CHINA. 
(With Import Trade Statistics.) 


BRITISH trade prospects in China are brighter than they have 
been for some time, according to the recently-issued report* 
of Mr. H. H. Fox (H.M. Commercial Counsellor at Peking). 
July, 1922, is the date up to which the report is written, and 
the optimistic statement is made after full consideration of 


the disturbed political and financial conditions which have 
во long prevailed in China. Though this state of affairs has 
not greatly improved since July, it may be fairly said that 
things are no worse. 

The commercial and industria] development of the country 
has, of course, been retarded, and at times been brought to 
a complete standstill, yet trade has been carried on in the 
face of almost insurmountable difficulties, and the statistical 
records of China’s foreign commerce in 1921 are a striking 
example of the extraordinary vitality and power of recupera- 
tion inherent in the Chinese. 


H.M. Commercial Counsellor comments 
on the efforts of German traders to recover 
their former position in the Chinese 
market. It is noteworthy that they often 
work in partnership with Chinese and under Chinese names. 
This is а long step in that co-operation between foreign and 
Chinese interests which Professor Middleton Smith has fre- 
quently advocated in these columns. In engineering some 
well-known German firms have secured important contracts 
for industrial plant, such as electric power and telephone 
equipment, cement making, and mining machinery. 

Mention is made in the report of the handicap which the 
Germans were suffering in the matter of deliveries owing to 
the difficulty in obtaining materials and the unsettled manu- 
facturing conditions at home. These difficulties have, of 
course, since grown. It is characteristic of German methods 
that in 1921 they were not confining themselves to the sale 
of German goods nor were they averse from dealing with 
British and other foreign firms. 


The movement towards the promotion of 
manufacturing industries, whether bv 
Chinese solely or by co-operation between 
them and foreign experts, has not pro- 
gressed commensurately with the material resources of the 
country. The disturbed conditions generally are chiefly to 
blame, but rashness and lack of experience on the part of all 
but а small minoritv are contributory causes. Before the 
industrial progress of China can have any marked effect on 
the world’s trade it is obvious that there will have to be a 
settled civil government controlling the whole country. a 
systematic development of transportation, a scientific im- 
provement in the production of cotton, tobacco, silk, and 
other of her raw materials, a stable currency and, finally, 
some measure of fiscal reform. The Commercial Counsellor 
adds that, unfortunately, the prospects of so many desiderata 
becoming accomplished facts are extremely remote. When 
all the present difficulties have been overcome many com- 
netent observers believe that China's industries will pass 
increasingly into the hands of the Chinese themselves, who 
will learn by experience the lessons of efficient and far- 
sighted management. 

This question of the future industrialisation of China adds 
interest to the section of Mr. Fox’s report which deals with 
labour conditions. The Commercial Counsellor admits that 
he did not forsee the seamen's strike at Hong Kong, and adds 
that it need not be taken as a manifestation of industrial 
unrest on the part of Chinese workers as a whole. It will 
encourage the professional agitators who control the majority 
uf the recently-formed labour unions and associations, but 
there is reason to believe that the danger is realised by the 
settlernent authorities and the large employers of labour, 
both foreign and Chinese, who are taking measures to cope 
with any emergencies. | : 

In Shanghai. Mr. Fox savs, the question of transportation 
to and from the factories 1s becoming urgent, and the best 
solution would appear to be an extension of the electric tram- 
way system to outlying villages, where workmen's houses 
might be built by the millowners. 


Railways have had a chequered career 
during the period under review. So, too, 
have many firms who sought to assist in 
their extension. Whereas at the end of 
190) the financial position of the railways was sound, they 
were undermined during 1991 by reckless orders for new 
equipment and by withdrawals of cash purchases from the 
railways to meet the demands for money for provincial 
military leaders. These circumstances, combined with inter- 
ference with traffic, resulted in the railways closing their 
books at the end of 1921 with bills outstanding to foreign 
firms of over $50,000,000. It is stated that fortunately British 
hrms have not figured largely in these transactions. 


Price 1s. 9d. 


German 
Methods. 


Industrial 
Movement. 


Set-back 
in Railways. 


*Departinent of Overseas Trade. 


40 and 50 billion tons. 


Letters are constantly received at the Commercial Coun- 
sellor's office from manufacturers of railway inaterial in the 
United Kingdom asking for the names and addresses of the 
directors of the various Chinese Government railways, or 
asking H.M. representative to bring their specialities to the 
notice of the railway officials concerned. The reply is that, 
In view of very keen international competition, it is quite 
hopeless for any firm not represented in China to expect to 
share in any orders that inay be going. 

As time goes on and the country settles down, efforts will, 
no doubt again be made to provide China with the railways 
it. во badly needs. Meanwhile, manufacturers should get into 
communication with the big merchant houses on the spot. 
Through them opportunities may also arise for supplying 
plant and equipment for the шапу industries which are 
springing up in Shanghai, Tsingtao, Tientsin, and Hankow. 
These industries are described in some detail in Mr. Fox's 
report. In addition to cotton spinning and weaving there 
are carried on: albumen factories, canneries, carpet factories, 
cement and brick works, chemical and dye works, shipbuild- 
Ing and engineering works, electric light and power stations, 
flour mills, iron and steel works, potteries, oil mills, &с. 


. Of coal—that most important factor in 
industrial expansion — China produced 
nearly 20,000,000 tons in 1921, and has 
reserves which are estimated at between 


Coal 
and Iron. 


China’s iron resources have been consistently exaggerated. 
The iron reserves of the country, as based on six years cf 
study of the question by the Geological Survey, are given as 
677,000,000 tons, distributed principally as follows :—91.000,000 
in Chihli Province. 387,000,000 in South Manchuria, 23,000,000 
in Shangtung, 160,000,000 in the Yangtse Valley provinces, and 
7.000,000 in Fukien. These figures represent only such 
known deposits as have been already studied by the Survey, 
and cannot be taken to be the total existing reserve, which 
may be possibly twice as much, or at a conservative estimate, 
1,000,000,000 tons. The present production of iron ore in 
China is some 1,500,000 tons, of which about two-thirds is 
smelted in the country. There are now eight ironworks in 
the country constructed or under construction, with a total 
output equal to some 1,000,000 tons, but progress in this 
direction during the past year has not been marked. The 
exports of iron ore decreased from 11,999,407 piculs in 1920 
to 8,517,162 piculs in 1921. Still more than in the case of 
her coal deposits, the development of China's iron industry 
is hindered by lack of the means of transportation for bulky 
raw materials over large distances. 

Generally speaking, it may be said that mainly owing to 
disturbed political conditions in China and, in a measure, to 
the world-wide trade depression, the local engineering trade 
is passing through a somewhat critical period, and even the 
firms who secure the largest share of the business are finding 
it no easy matter to make enough to pay for their necessarily 
heavy overhead expenses. At the same time, the engineer- 
ing business in China, if one of the most difficult to carry on 
successfullv, holds ont greater possibilities than perhaps any 
other. and when the long-expected trade revival does come 
Mr. Fox is confident that those British manufacturers wko 
have been at pains to arrange for suitable representation in 
the countrv will reap the benefit of their faith in the future 
of the China market. 

The Customs report for 1921 shows that 
the iinportation of electrical materials and 
fittings rose from 6.3 million taels in 1920 
to 13.9 millions іп 1921. Adverse: trade 
conditions caused a marked decline in the sale of small light- 
ing plants, which is partly ascribed to the installation of 
new, or the improvement of existing plants for public light 
services. Many contracts for large power and light plants 
for cities in the interior were settled, and there is an increas- 
ing tendency to install larger sets of 1,000, 2,000, and 5,000 
kilowatts, while onlv a couple of years ago 200 and 400-kW sets 
were considered sufficient to meet requirements. These instal- 
lations are bound to have an effect on China’s industrial pro- 
gress. It is interesting to note that a Sino-German company 
purchased during the past vear a large quantity of land near 
Soochow whereon to commence the manufacture of motors 
and electrical appliances. this being the first project of this 
nature to be mooted in China. 


Electric Light 
and Power. 


IMPORT TRADE OF CHINA. 


Tue following table shows the value (and where possible the 
weight) of China's imports in 1921 of material of interest to 
the electrical and allied trades, indicating the principal 
countries of origin. The figures for 1920 are given in com- 
parison, and notes of increases or decreases are added. 16 
is probable that the trade credited to Hong Kong was to а 
fair extent transacted with the United Kingdom. 
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The Chinese picul=133$ lb. average, and the Haikwan 
tael=6s. 94d. in 1920 and 3s. па. іп ‘Asal. 


Country whence 


imported. 1920. 1921. Ine. or dec. 
Aluminium, manufactured.— 
Total piculs 44,500 35,500 + 9,000 
taels 70,000 60,000 — 10,000 
Japan piculs 613 510 — 103 
| taels ` 45,000 40,000 — 5,000 
United States... piculs 265 40 — 935 
: taels 15,000 5,000 — 10,000 
Brass and yellow metal; bars, sheets, wire, &c.— | 
Total  .. piculs 1,040 760 — 980 
tuels 1,224,000 1 En + 15,000 
Hong Kong piculs 10300 15,000 + 4,100 
. taels 318,000 483,000 + 165,000 
Great Britain... piculs 15,470 4000 — 11,470 
taels 298,000 177,000 — 121,000 
Japan piculs 16,500 15,000 1,500 
taels 505,000 506,000 + 1,000 
Canada piculs ИЫ 14 
taels 1,000 — 1,000 
United States ... piculs 1,980 300 — | 1,680 
| taels 81,000 17,000 — 64,000 
Russia piculs -— 700 + 700 
taels — 41,000 + 41,000 
Copper, bars, rods, sheets, plates, nails, and wire.— 
Total piculs 60,000 97,000 — 33,000 
taels 1,900,000 1,040,000 — 860,000 
Hong Kong piculs 810 500 — 310 
tuels 26,000 17.000 — 9,000 
Great Britain piculs 3,000 3,400 + 400 
tacls 94,000 165,000 + 11,000 
Japan piculs 55,000 2244€) — 33,000 
taels 1,768,000 786,000 — 952,000 
Canada piculs 122 — >- 12 
' 2 taels 3,000 — — 3,000 
United States ... piculs 6,000 1.100 – 4,900 
| taels 22,000 49,000 + 27,000 
— Electrical materials and fittings.— 
Total =... .. taels 6,515,000 13,204,000 -+ 6,689,000 
Hong Kong ... taels _ 319,000 496,000 + 177,000 
Great Britain... taels 954.000 — 3,418,000 + 9,464,000 
Italy  .. .. taels 39.000 114,000 + 75.000 
Janan ... .. faels 9,624,000 3,140,000 + 516,000 
Canada .. taels 304 ,000 318,000 + 74,000 
United States... taels 2,012,000 4,658,000 + 9,646,000 
Sweden .. taels 25,000 112.000 + 87,000 
Belgium .. taels 27,000 260,000 + - 233,000 
Holland .. taels ~ 50,000 81.00 + 31,000 
France .. taels 12,000 72,000 + 60,000 


Country whence 


imported. 1920. 1921. Inc. or dec 

Machine belting.— 
Total  ... .. taels 1,540,000 1,085,000 -— 455,000 
Hong Kong  ... taels 78,000 87, + 9,000 
Great Britain... taels 645,000 302,000 — 343,000 
Japan  ... .. faels 264 ,000 298,000 + 34,000 
United States... taels 521,000 337,000 — 184,000 
Russia ... .. taels — 70,000 + 70,000 

Machine tools.— 
Total  .* .. taels 761,000 931,000 -- 170,000 
Great Britain... taels 111,000 296,000 + 185,000 
Denmark .. taels 1,500 7,000 + 5,500 
Japan... .. taels 317.000 293,000 — 24,000 
Canada taels 22,000 7,000 — 15,000 
United States... taels 984 O00 971,000 — 13,000 
Germany .. taels 5,000 34,000 + 29,000 


Propelling machinery such as boilers, turbines.— 


Total ... taels 2,376,000 5,109,000 + 9,733,000 
Great Britain... taels 1,018.000 3,851,000 + 9,333,000 
. Japan... .. taels 202.000 955,000 + 53,000 
Canada taels 140,000 53,000 — 87,000 
United States... taels 655.000 998,000 + 343,000 
Sweden .. taels 31.000 44,000 + 13,000 
Germany ... taels == 115,000 + 115,000 
Belgium .. taels 5,000 281,000 + 276,000 
Machinery, other, not tertile, brewing, refining, &c.— 
Total ... .. taels 12,444,000 21,000,000 + 8,556,000 
Hong Kong  ... {ае 496,000 960,000 + 584,000 
Great Britain... taels 2 n 000 6,459,000 + 4,987,000 
Japan .. taels . 9,199,000 9396000 + 974,000 
Canada taels 400,000 528,000 + 128,000 
United States... taels 6,774,000 7,516,000 + 742,000 
Sweden .. taels 56.000 322,000 + 266,000 
Denmark .. taels 45,000 1,458,000 + 1,413,000 
Germany .. taels 61,000 681.000 + 620,000 
‘Belgium taels 92.000 346,000 + 394,000 
France ... .. taels 34,000 129,000 + 95,000 
Russia taels 146,000 205,000 + 59,000 
Telegraph and telephone material.— 
Total b: taels 1,689,000 1,641,000 — 248,000 
Hong Kong  .. taels 25,000 45,000 + 20,000 
Great Britain... taels 365.000 367,000 + 9.000 
Japan... .. taels 1,150,000 399.000 — 828,000 
Canada taels 73,000 40.000 — 83,000 
United States... taels дү 000 297 000 + 95,000 
Sweden e. taels 22.000 171,000 + 149,000 
Germany e. taels 3,000 143,000 + 140,000 
Belgium .. taels 18,000 225,000 + 207,000 


TYNESIDE 


TRAMWAY DEVELOPMENT. 


Linking-up of Newcastle and Gateshead. 


THE opening to-day cf the section of tramway which has 
been laid across the high-level bridge which spans the River 
Tyne between Newcastle and Gateshead marks an epoch in 
electric traction, the importance of which is out of all pro- 
portion to the extent of the section itself. 

The bridge is an historic structure, for it was built between 
1846 and 1849, by Robert Stephenson, 1n order to render pos- 
sible a through railway Journey between the north and south 
of England. It is formed of six cast-iron arches and the length 
of the viaduct is about 440 vards; the tramway lines just laid 
are about 85 ft. above the high-water mark of the river. 
Although constructed at a time when railway rolling stock 
was relatively light, the bridge has served, until quite recent 
years, for all the railway traffic on the north-east coast route, 
not excluding the '" Flying Scotsman." The main railway line 
is carried on the top deck of the bridge, 119 ft. above high- 
water level, and the lower deck of the bridge 1s hung from 
the main girders and carries the Great North Road, which on 
this side of the country links up England and Scotland. 16 
is on the lower deck that the tramcars are running For 
some necessary. reconstruction work the bridge was closed 
for a month; the old roadway was taken up, and the wooden 
beams were replaced by steel girders, which have strengthened 
tne structure and will enable it to bear the largest 15-ton 
curs When fully laden. 

Tt will thus be seen that the opening of the tramway sec- 
tion over the bridge bears a marked analogy to the opening 
of the bridge for its original purpose—the connection of 
northern and southern traffic. 

Primarily the junction formed is between the City of New- 
castle Corporation tramways and the system in the southern 


borough, owned by the Gateshead and District Tramway Co., 
but there is every possibility that the '" through service " will 
be developed considerably as time goes on. "The accompany- 
ing map shows the extent of the area covered by the inter- 
linked services, and demonstrates how electric traction has 
been continued by various motor 'bus services—some run in 
conjunction with the tramway and others run independently. 

The Newcastle tramway system extends to some 76 miles 
of single track, and the Corporation has runuing powers over 
more than six miles of the track of the Tyneside Tramways 
and Tramroads Co., while recent Parliamentary Bills and 
Light Railway Orders authorised a further 174 miles of. single 
track to be constructed. Some of the extensions are in course 
of construction, but the most important item included in 
the powers mentioned was the linking-up of the City and the 
Gateshead systems. The Corporation’s rolling stock consists 
of 80 double-truck double- and single-deck cars, 156 single- 
truck cars, and 4 sets of coupled-cars; there are also 18 
motor coaches, and seven double-deck 'buses. Whereas the 
original plant was d.c. at 550 volts with a capacity of 5,100 
kW, the present plant consists of two 3,000-kW and one 4,000- 
kW Parsons turbo-alternators, and two 650-kW vertical Corliss 
engines and dynamos, the total plant capacity being 11,300 
kW. Electricity is generated at 6,000 volts, and there is 
6,900 KW of rotary converter plant, with transformers at the 
power station and sub-stations. Mr. Ernest Hatton is the 
engineer and general manager of the Corporation undertaking. 

The City trainway svstem 1& by far the most Important on 
Tyneside, and the routes extend from the Wallsend boundary 
on the east of the Citv to Throcklev on the west, a distance 
of about eleven route miles. Northward the system reaches 
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to Gosforth, three miles, and thence over the Tyneside Co.'s 
track to Gosforth Park. Other main routes are shown on 
the map traversing the main west road, another to Benton 


NORTH SEA 


№, \ SEATON SLUICE 


TYNEMOUTH 
PERS 
5 SHIELOS 


BOUTER POIN? 


A rvoe 


I HOUGHTON-LE-SPRINO 


RANA 


we 
PROPOSED LINE . 


DURHAM 


Fia. 1.—Tynxrsipe TRAMWAY SYSTEMS. 


on the North-East, while other routes stretch out fan-wise 
into all the residential areas. 

On the south side of the river the area is well served by a 
network of lines which reach in several instances to the 


borough boundary. The main routes are:—Low Fell, 2.49 
route miles; Heworth, 254 miles; Wrekenton, 3.22 miles; 
Sheriff Hill, 1.83 miles; Bensham, 1.72 miles; Saltwell Park, 
1.75 miles; and Dunston, 1.90 miles. Mr. W. Morrison is the 
manager and resident director. . 

The Northern General Transport Co. which embraces the 
tramway system, has developed motor transport in connection 
with the local tramway services to & notable extent, and has 
also inaugurated independent services. Mr. H. A. Stagg is 
the resident director and secretary of the Transport Co. 

From the centre of Gateshead a tramway route extends to 
Heworth, in an easterly direction, and but for a small gap 
between the Heworth terminus and the commencement of 
the Jarrow Co.’s system there is a line of tramway to the 
seaside at South Shields. The Jarrow Company’s tramways 
are linked up with those of the South Shields Corporation, 
the latter system extending to Harton on the Sunderland Road. 
The 'buses of the Northern Transport Co. supplement this 
service and continue it into Sunderland. This borough has 
an excellent service of tramways that is joined up at its 
southern extremity with the Sunderland & District Tram- 
ways Co., the tramcars of which give access to the great 
mining community around Houghton-le-Spring, Fence Houses, 
Silksworth, Ryhope, and other places in the immediate 
vicinity. 

Returning to the area to the north of the Tyne, it may be 
noted that to the east of the city and beyond the boundary 
the tramway line is continued through Wallsend, Willington 
Quay, to North Shields by the Tyneside Tramway & Tram- 
road Co., where the line terminates, but a few yards away the 
traveller to the coast can continue his journey by the cars 
of the Tynemouth & District Electric Tramways Co, which 
pass through Tynemouth, Cullercoats, to Whitley Bay and 
Monkseaton. Thence to the thriving seaport of Blyth, to 
the north, an adequate motor service carries passengers at 
frequent intervals. It is a cause of regret that the gauge 
of the Tyneside Co. and those of the Tynemouth Co. are dis- 
similar, otherwise it would have been possible for pleasure 
seekers from the extreme west of Newcastle, or most distant 
parts of the Gateshead system, to reach the coast without a 
change of car. | 

At the time of writing the arrangements for inter-running 
between Gateshead and Newcastle had not been announced; 
but it is understood that cars from all the Gateshead routes 
will run into the city, greatly to the convenience of the public. 

The opening of this -high-level bridge section, small as it 


may appear when measured superficially, is full of interesting 


possibilities for the future. 
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VARIABLE-SPEED A.C. MOTORS 
(Without Commutators). 


By F. 


CREEDY, 


A.M.LE.E. 


(Abstract of lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


FoLLOwING a brief general discussion of the difficulties of 
designing a satisfactory variable-speed а.с. motor, а new. 
method of pole changing is described. At 50 periods between 
the speeds of 375 r.p.m. and 1,000 r.p.m. there are six numbers 
of poles available. . 

One method by which they might theoretically be rendered 
available with a single-winding is the use of a ring winding 
tapped at the various points necessary to give different nurn- 
bers of poles. In order to overcome the necessity for a very 
large number of terminals, the method of pole changing 
was adopted that is shown in figs. 1 and 2. 

Imagine the 12 sections of the ring winding (fig. 1) to be 
carrying currents differing in phase from one another by 60 
deg., the current vectors being shown on the right of fig. 1 
(b), the current in section 1 having a phase 0 deg., that in 
section 2 having a phase 60 deg., that in section 3, 120 deg., and 
зо on. These vectors when projected on a vertical axis give 
the instantaneous currents in the different sections, which may 
be plotted as shown on the left of fig. 1 (b). We thus obtain 
а series of ordinates the extremities of which lie on a sine 
curve, having two positive and two negative maxima, i.e., 
four poles on the circumference. If, however, we so recon- 
nect these sections that the phase difference between adjacent 
sections is 30 deg. and plot out the ordinates as in fig. 1 (a), 
we obtain another sine curve having one positive and ona 
negative maxima, i.c., two poles, while if we make the phase 
difference between the sections 90 deg., as in fig. 1 (c). we 
obtain a curve having three positive and three negative 
maxima, i.e., eix poles. 

Fig. 3 shows the connectians whereby this change of phases 
may be accomplished for the case of 13 phases. It involves 
the use of 13 terminals on the motor (still shown as a ring 
winding) and some means of producing à number of phases 
(riz., 13) equal to the number of sections in the motor winding. 


. on further numbers of poles from 20 to 26. 


This involves some means of converting from the usual three- 
phase supply to the number of phases required by the motor 
and a new piece of apparatus, the phase transformer,.or con- 
verter, is required with this method of control. It may ap- 
pear as if we had merely. simplified the switching by intro- 
ducing another piece of apparatus which will cost as much 
as the switchgear with which we have dispensed.- This is far 
from being the case. | ` 

It is possible to reduce the number of terminals in several 
ways. Wherever we have currents differing by 180 deg. in 
phase (mutually reversed) it is not necessary to supply two 
distinct phase-transforiner terminals to obtain these two 
phases. If the two sections are connected in series or parallel, 


` mutually reversed, they can be supplied from a single terminal. 


- The reversal and star-mesh methods may be combined to 


‘obtain windings in which the e.m.f. across the sections has 


four times as many phases as that supplied to the terminals, 
not on one number of poles only, but over.a large series of 
numbers covering а speed range of 3—1 or more, without re- 
connecting the winding in any way when changing the num- 
bers of poles. This winding is shown in fig. 3 for 36 sections, 
18 of which are connected in mesh and an equal number con- 
nected in star to the angles of the mesh, alternate sections in 
the mesh being mutually reversed, and alternate sections in 
the star being also mutually reversed, the mesh sections al- 
ternating with the star sections around the circumference of 
the machine. 

This winding (containing only 18 terminals) is being fre- 
quently used on all numbers of poles from 6 to 16 and is, 
with a slight further modification, also capable of being used 
It also gives an 
approximately constant flux on all numbers of poles. 

A further simplification 1s possible where only odd numbers 
of pairs of poles are required and diametrically opposite sec- 
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tions are always opposite in phase on every number of poles 
which a machine 1s required to give, and may be permanently 
connected in series, mutually reversed, as shown in fig. 4; it 
has only 9 terminals, capable of operating on 2, 6, 10 and 14 
poles and, with a slight further modification, on 29 and 2 
poles. This winding is the simplest known multi-speed wind- 
ing. It requires no more than 9 phases, while the original 
winding may require 18 phases. 

Phase Converter.—When a single motor is operated from a 
generator which serves no other purpose, as in ship propul- 
sion, no phase transformer is needed, as there is no difficulty 
in winding the generator for the number of phases required. 
This transformer does not differ externally in any way from 
the standard three-phase core-type transformer. ‘The connec- 
tions, however, are as shown in fig. 5, in which all the wind- 
ings shown by lines parallel to one another are considered 
to be wound on the same limb of the transformer. Since the 
windings are drawn parallel to three straight lines at 120 deg., 
only three such limbs are needed. 

If we take a three-phase transformer having two secondary 
sections on each limb, and connect these sections in the 
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manner shown, six-phase currents may be derived by bringing 


out terminals from the corners of the hexagon. If, however, 
we tap the sides of the hexagon in the manner shown, winding 
on the three limbs (in addition) six small auxiliary sections 
to be connected to the corners of the hexagon, it is possible 
without further elaboration to obtain no less than 18 phases, 
the tappings shown in the diagram lying in a circle. 

If no voltage transformation is needed, as m this case, a 
separate primary is not needed, for the primary terminals 
may be connected direct to alternate corners of the hexagon, 
or (to save extra terminals) to the extremities L,, L}, Ls, of 
three of the small, auxiliary, sections wound on the transformer 
and corresponding to the secondary terminals T,, T,, Tis 

By using the apparatus as an auto-transformer in this way 
we at once abolish the whole of the primary windings and, 
therefore, double the rating of a transformer of a given size. 
We do more than this, in fact, because the primary and 
secondary currente flowing in opposite 
directions in the same windings give 
a resultant which is very materially less 
than the secondary current alone. 

As a result a phase transformer to 
transform а given amount of power, say, 
from 3 to 9 or 18 phases, will require a 
size of transformer of only between 30 
and 40 per cent. of the rating of the 
transformer which will be required to 
convert the same amount of power, say, 
from one voltage to another. 

Another economy which still further 
reduces their capacity can be effected. 
In a constant-torque motor giving a 
horse-power proportional to the speed, 
the amount of power taken will also be 
approximately proportional to the speed. 
If the motor winding be directly con- 
nected to the line when operating at 1,000 r.p.m., the phase 
converter not being used on that speed but coming into opera- 
tion for the first time only at 750 r.p.m., we shall be able to 
reduce its capacity to 0.75 times the value which would be 
needed to supply the power required at 1,000 r.p.m. As а 
result the rating of such a transformer may be only from 18 to 
93 per cent. of the rating needed to handle the maximum 
power taken by the motor at top speed. It forms, therefore, 
by no means an expensive item in the equipment, much less 
so, in fact, than the transformer required with many types of 
variable-speed commutator motor. 

Controller —Different types of controller are required for 
different speed combinations. 


A three-phase multi-speed motor for any number of speeds | 


up to six, will require three times as many terminals as there 
are speeds. That is, a multi-speed motor with a single winding 


on each member may be built for any number of speeds up to 
six, requiring no more terminals than if each speed were pro- 
duced by a different winding. Speed ranges at 50 periods, cover- 
ing practically everything that is needed for industrial purposes, 
are sufficiently simple to be dealt with by a drum controller 
suitable for motors up to ХЮ h.p. The larger sizes need 
apparatus of a different tvpe built by the Electric Construc- 
tion Co., Ltd., consisting of a slate panel bearing four nine- 
bladed, two-way switches with vertical axes of the finger-type 
and bearing on studs. The switches are opened and closed in 
the proper sequence by cams. For each speed two of the 
switches make contact, thereby connecting the 18 terminals 
of the motor to the line or the phase transformer, in the 
different ways appropriate to different speeds. 

One half of the connections for one number of poles, say 8, 
with the machine running clockwise, are identical with half 
the connections for another number of poles, say 10, with the 
motor running counter-clockwise. It conduces to simplicity 
of switching, therefore, if we make no change in connections 
in changing from 8 to 10 poles, but merely interchange two 
of the three-phase lines, by means of the two contactors 
which perform a quadruple function :— 

(1) They reverse the three-phase connections when required, 
in order to economise switching. 

(2) They are fitted with overload relays, so that they per- 
form the function of a circuit breaker. 

(3) In changing from one specd to the next in any multi- 
speed motor it is necessary to open the circuit, Which in most 
furius of switchgear gives rise to a certain amount of arcing. 

(I have for many vears made it my practice in all such cases 
to open the circuit first by a special switch designed with 
adequate blow-out apparatus, &c., to avoid arcing. Then, 
while the motor circuits are completely dead, to change the 
connections, which may, of course, be done without any 
arcing, because they are not carrying any current. And, lastly, 
to close the main circuit again through the switch specially 
provided for that purpose. The contactors on the control 
panel perform this function also.) 

(4) A small switch opens the contactor magnets, and causes 
them to act as a line switch, isolating the whole of the appa- 
ratus from the line as soon as it 18 opened. 

The connections on the back of the board are not unduly 
complicated and a mechanical interlock is fitted between the 
contactors and the cam shaft. A slight movement of the con- 
troller handle opens the contactor magnets. No further move- 
ment is possible until both the contactors are fully opened. 
When this has taken place the shaft is freed, and on moving 
it further the cams alter the adjustinent of the main switches. 
When the handle of the controller has moved, say, 150 deg., 
then the adjustment has been completed and the magnetic 
circuit of the contactors is re-energised, closing them when 
the machine continues to operate on the new number of poles. 
These operations do not, in practice, take more than two 
seconds. | 

Characteristics of the Equipment.—With  squirrel-cage 
motors having a speed-range of two to one, or more, it is 
always possible to obtain full-load starting torque with 
not more than twice full-load current, but if switched 


straizht on to the line large machines frequently take much 
greater current and give correspondingly greater torques. In 
most cases, therefore, the use of an auto-transformer is neces- 
sary with large machines. 
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Both the current-rush on changing speed and the rate of 
acceleration from one speed to the next are under exact con- 
trol by the use, in series with the motor, of primary resist- 
ance, which reduces the voltage during the change of speed. 
To make use of this method of regulating the rate of accelera- 
tion between speeds there is fitted on the control panel a 
third contactor, which opens when the other two open, and 
closes, due to the action of a dashpot, a few seconds after 
they close, and bridges three resistances, each placed in series 
with one of the lines; hence, directly the contactor opens, 
these resistances are placed in circuit, being adjusted to pro- 
duce any desired rate of acceleration. They remain in series 
with the line during the operation of changing speeds, and 
are cut out when this operation has been completed. Sub- 
stituting an auto-transformer for the resistance reduces the 
Inuximum current-surge to about one-half. In a motor 
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having a wide speed-range the lowest speed-steps аге very 
small, and there is seldom any need for such a device; for 
high speeds, however, it is needed. 

This method of starting and changing speed can be 
employed for motors up to several hundred horse-power, and 
renders the squirrel-cage motor adaptable to a vast variety 
of purposes for which it has never been found possible to use 
it before. A further extension of its field may be obtained 
by the use of centrifugal clutches, arranged to operate at the 
lowest speed of the motor, the speed-change from this point 
being arranged in' the manner just described. 

Fig. 6 is a series of circle diagrams for such a multi-speed 
motor operating on all numbers of poles from 6 to 16 and 
absorbing the same magnetising current in all cases, assuming 
that the leakage coefficient is proportional to the number of 
poles, thus being twice as great in a 12-pole machine as in a 
6-pole one. This assumption is very nearly fulfilled in this 
type of machine. This figure shows clearly the cause of the 
very great economy in starting current. With 16 poles the 
motor takes about one-third of the starting current required 
with a 6-pole connection. Since the motor gives the same 
torque at all speeds, the ordinates to each circle represent the 
torque to a scale such that the torque represented by 1 mm. 
on the diagram is proportional to the number of poles. Hence, 
in spite of the small current consumption, the motor can 
yield a powerful starting torque at the lowest speed. 

Slip-ring Motors.—It is possible to design a rotor winding 
for a machine having any number of speeds which shall give 
genuine slip-ring control up to one of these speeds, for 
instance, the top speed, and operate as a short-circuited 
secondary winding on all other speeds. One convenient way 
of effecting this result is by using such a winding as is shown 
in fig. 3, but permanently connected so as to be capable of 
direct connection to the line, fig. 7, when it requires no more 
than three terminals, and can be connected to the usual 
number of slip-rings. 

On all other numbers of poles than six, however, the wind- 
ing would require more than three terminals to enable it to 


be connected to any outside circuit, and if these terminals 
are short-circuited the winding is also internally short-cir- 
cuited. Hence, the secondary currents do not pass through 
the slip-rings at all. 

The leakage coefficient of these machines is practically 
Proportional to the number of poles, and fig. 8 illustrates this 


feature. Such curves will be of considerable interest to 
designers, and could not be obtained from any other type of 
motor except one retaining an absolutely identical winding 
on all numbers of poles. 

Cascade Motors.—A second line of progress leads in the 
direction of the internal cascade machine. Ву combining 
the cascade method with the pole-changing method previously 
described, machines may be built for three or more speeds. 
To do this the primary winding is adapted for several numbers 
of poles, which may be done in a variety of ways. Thus we 

ve an apparatus preserving the unique characteristic of the 
cascade machine, viz., that of permitting a gradual regula- 
tion between speeds, and yet having more than two speeds. 

In addition to its usefulness as a multi-speed machine, the 
cascade induction motor has a wide field of utility in other 
directions. It may be started with a powerful torque and 
brought up to its cascade speed by merely cutting out a resist- 
ance connected across the tappings on the stator winding. 
Such a machine will have a completely short-circuited rotor 
without external connections, and it realises the old deside- 
ratum of a squirrel-cage motor with slip-ring characteristics. 


Another application, which may possibly prove to be the. 


most important of all, is as a synchronous machine for the pur- 
pose of improving the power factor. Such a machine has 
marked advantages over any other form of synchronous appa- 
ratus. The chief drawback to synchronous sets for improving 
power factor has up to now been their high cost, which is 
largely due to the amount of auxiliary apparatus they re- 


quire, in addition to the large number of exciting ampere- 
turns necessary to give an adequate overload capacity. Both 
these features are very much reduced in the synchronous 
cascade set. : 

This shows itself in practice in the very much reduced size 
of exciter required by a cascade synchronous motor as com- 
pared with the older type. This characteristic renders the 
synchronous cascade inotor feasible from the point of view ot 
cost in much smaller sizes than any other type of synchronous 
machine. | | 

Summary.—(l) A large variety of speed combinations is 
available, giving any number of speeds up to five (or six with 
a panel-type controller), all of which are capable of control 
by simple types of drum controller, and some are capable of 
being built economically down to 2 or З h.p. 

These have, for the most part, the characteristics of 
machines with short-circuited secondaries, but are capable of 
starting at full-load torque with not more than twice full- 
load current, and the rate of acceleration in changing speed 
under full load is under exact control by simple means. 

(2) A slip-ring type of motor capable of any number of 
speeds up to six and capable of accelerating under, say, 2/24 
times the full-load torque from standstill to any of such 
speeds. | 

(3) The two-speed cascade motor capable of accelerating 
from standstill to its lowest speed under 2/24 times full-load 
torque by resistance control, and then rising from its lower 
to its higher speed by short-circuiting a resistance connected 
across the slip-rings. These two speeds may have practically 
any desired ratio. Speed-change is effected without opening 
the stator circuit. 

(4) A multi-speed cascade machine capable of starting and 
accelerating to its lowest speed in the manner just described 
and then of rising from that speed to any one of its other 


. speeds on short-circuiting the slip-rings. 


It is possible to meet practically every condition of variable- 
speed working required in industrial practice by an appro- 
priate method of control applied to the ordinary induction 
motor, this control involving no continuous waste of power 
or other undesirable features, and consisting merely of simple 
and well-known types of switchgear and, in some cases, small 
transformers. 

For the few remaining cases in which an absolutely gradual 
speed-variation is required without loss of power we have the 
polyphase commutator motor, with movable brushes. 

I should have no difficulty whatever in recommending a 
suitable variable-speed alternating-current motor to meet the 
conditions of any industrial problem whatever, and no cases 
remain in which it is either necessary or desirable to convert 
to direct current for the sake of obtaining variable-speed 
operation. | ; 

Discussion in London. 


Mr. L. J. HUNT opened the discussion by summarising the 
theory of windings, and remarked that the development 
revealed by the lecturer was remarkable. His phase trans- 
former was a beautiful device, and it was strange that they 
who had worked on the theory and design of windings so long 
had failed to appreciate the possibilities that the lecturer had 
taken advantage of.. After referring to Dr. F. T. Chapman’s 
recent paper on '' The Production of Noise and Vibration by 
Certain Squirrel-cage Induction Motors," and the advantages 
of change-pole motors, the speaker exhibited power factor and 
efficiency curves of two and three-speed machines. 

Pror. S. PARKER SMITH referred to the fundamental 
principles on which the lecturer's machines were based, and 
though his achievement no mean one; he had given them 
what they very much wanted, and had showed them how to 
avoid changing from a.c. to d.c when speed control was 
needed. In addition to other advantages, Creedy motors 
would give full-load torque at twice full-load current, con- 
ditions which ought not to be objected to by electricity supply 
authorities. He exhibited lantern slides to illustrate the 
phase changer and Creedy motor from а different point of 
view to the lecturer’s, and was of the opinion that the 
machines described in the. paper would oust many forms of 
variable-speed arrangements. Would they also supersede large 
reversible sets, such as the Ilgner? | 

Мв. Н. Jack compared the Creedy machines with the older 
types of multi-speed motors, and thought that they would 
still have difficulty in meeting all the requirements for a.c. 
variable-speed machines. The whole problem was complicated, 
and the speed limit still existed. The demand for a.c. shunt 
commutator motors was increasing, and such types were as 
good as, if not better than, d.c. shunt machines. After so much 
experience with d.c. commutation they would not be troubled 
with a.c. commutators which did not have to carry the whole 
of the current. Such a machine would fulfil the conditions 
far better than any non-commutating type would. | 

Мв. F. Creepy briefly replied to the various points raised 
during the discussion. He exhibited and demonstrated the 
operation of several motors as well as the drum and panel 


types of control apparatus. 


Dutch Glow Lamps.—The managers of the Philips' Glow 
Lamp Works Co. announce that they have decided to offer an 
interchange of shares with the Volt Metal Wire Татр Co, 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. | 
Readers are invited to submit particulara of new or improved devices and apparatus, which will. be published 
if considered of sufficient interest, | | 


An Electric. Sifter for Foundry Use, 


Antiquated, inefficient means of foundry operation are no 
longer the rule but rather the exception. This is emphasised 
by the introduction of a new electric sand eifter representing a 
forward step in foundry practice. 
a ton of moist moulding sand in four minutes delivering the 
sand perfectly cleaned and thoroughly mixed. The light weight 
of the sifter permits it to be hung from any convenient support 
at any desired height, and every moulder can easily move it 
over his sand pile or sift directly over core trays or flasks. 
The greatest vibration of this sifter is claimed to be only 
5/16 in. from its vertical position. The capacity of the sifter 
appears to be a direct result of the electric motor, which is 
connected direct to the riddle. 16 is a vertical G.E. motor, 
in which the armature and shaft remain reactionary and 
the field and. housing revolve at high speed, the housing being 
weighted on one side by an extremely rapid and regular 
vibratory motion srmilar to that of an eccentric fly-wheel. 

Because of the direct connection of motor to riddle, a mini- 
mum of power 1s required since no power is lost through trans- 
mission or friction and because the motor is completely 
equipped with specially-designed ball-bearings. of the self- 


Га. 1.—ANn ELECTRIC SAND SIFTER. 


oiling type. This motor is enclosed in a dust- and grit-proof 
casing, und cooling air is circulated around the motor by its 
own peculiar motion. The air is drawn in at the top of one 
arm of the supporting frame tubing, and after circulating 
around the motor is expelled ut the top of another arm. A 
valve trap at the air intake prevents dust and dirt entering the 
motor.—Railway Review. 


The Runbaken Petrol Gauge. 


An efficient device for indicating the amount of petrol in 
an automobile tank is made by the RUNBAKEN MAGNETO Co., 
Lrp., Derby Street, Manchester. This gauge, which is shown 
in section in fig. 2, consists of a metallic diaphragm which is 
- moved by the pressure of the petrol in the tank. In the 
centre of this is a pin, which moves a small spring-retracted 


Fic. 2.—' Tur. Renpaken Petron GAUGE: 


arm over a commutator connected to the battery, from the 
segments of which connections are made to windings cn an 
Indicating instrument. In this instrument a magnet needle 
is deflected by the rotating field set up by the windings. The 
current consumption 15 practically negligible, and the instru- 
ment is totally unaflected by vibration and voltage variations. 


Pilot Lamp for Electric Irons. 


Mr. J. F. L. Соккетт, B.Sc., of 34, Woodcote Road, Wal- 
lington, Surrey, points out the suitability of the 5-watt 


This device (fig. 1) can sift 


'" Osglim ” lamp as a pilot lamp for use with electric irons, 
and other non-lüminous heating devices, to indicate that 
they are on circuit. In place of the usual lamp-holder, a 
switch-holder is fitted and a '" Prangnell " adapter connected 
to this. The iron is connected to the lower holder of the 
adapter, and in the upper holder a 5-watt '" Osglun" lamp 
is placed. The sketch, fig. 3, shows the arrangement which 
has been used successfully for months, the extra security war- 
ranting the slight extra expense. 


A Food and Drink Mixer. 


The Sun ErrcTRiCcAL Co., Lro., 118 & 120, Charing Cross 
Road, W.C.9, have placed on the market a simple motor-driven 


Ге] 


Еа. 3.—Pmor LAMP 
Fon ELECTRIC InoNs. 


Ета. 4.—A Foop AND 
Drink MIXER. 


apparatus for the mixing of food and drink (fig. 4). This 
device, which bears the lengthy title of '' Air-o-Mix Whip 
АП?” consists of a two-speed electric motor driving a spindle 
at the bottom of which are two air tubes which aerate the 
substance being treated. It is claimed that this facilitates 
digestion and makes such things as cakes, &c., much lighter. 


A Cut-out Fixture Device, 


A cut-out and lowering device (fig. 5), by means of which 
cleaning of electric light fixtures and lamp replacement can be 


Ес. 5.—A Сст-оот FIXTURE DEVICE. 


done in absolute safety is being manufactured by the Westing- 
house Electric & Manufacturing Co. 


Vol. 92. 


No. 2,355, January 12,1923.) THE ELECTRICAL REVIEW: 


19 


The device, which is called a pulley socket, is so arranged 
that a pull on a rope disconnects the electrical parts and the 
enure fixture is lowered from the ceiling. The disconnection 
cin be made without first switching off the circuit, for within 
the pulley socket wiping contacts аге provided of sufficient 
capacity to make and break the current of a 1.000-W Тар. 
A second pull resets the fixture in place. An angle reflector 
can be used, for the device is so designed that the retlector 
will always come back into its true position and lock into 
place. All the parts of this pulley socket are built in liberal 
dimensions and are totally enclosed in a cast-iron housing. 
The socket is provided with a double lamp grip under which 
the lamp is held so that it cannot loosen from vibration. 

Some of the advantages of the use of this pulley socket are 
that It saves time in cleaning, eliminates the dangerous use 
of ladders, makes possible a more thorough cleaning of fix- 
tures with less effort, and eliminates the danger of short 
areuits and accidental contact with live parts.—National 
llectragist. (U.S.A.). 


The ** Waste: Not " Paint Pot, a 


GiurriTHs Bros. & Co. (Loxpox), Lrb., Macks 

S.E.16, have sent us one of their * Waste- 
varnish pots, which; as the name пирПея, are 
designed. to ensure economy. Those have the shane of the 
erdinary paint pot. but are provided with a double top. The 
principal lid isa 7 push " fit into the body, and in the centre of 
this lid is an elliptical opening: with a raised collar. The brush, 
whieh is provided with the pot, has a hood of the same shape, 
and this fits over the collar, rendering the pot almost air- 
М. Thus, by the replacement of the brush, the pot 13 
*utoinatically closed, and waste by evaporation or spoiling by 
the absorption of dust and moisture is avoided. 


MESSRS. 
Кой, Bermondsey. 
Not” paint or 


EAST-MIDLANDS ELECTRICITY DISTRICT. 


AMENDED CONFERENCE SCHEME. 


lt will be recalled that the above-nained electricity district 
"as delimited by the Electricity CoimiulssIGners two years 
ayo", and that the East Midlands Conference of Local 
Authorities (Nottingham) submitted a scheme for nnproving 
the supply of electricity in the area 12 months since.f The 
пеше, however, has been amended (and in connection there- 
with the iZectricity Commissioners are to held an inquiry at 
Nottingham on January 33rd) to provide for the establishment 
ef the ast Midlands iectiicity Advisory Committee the mem- 
bers of which shall be appointed, it is proposed, as fotlows :— 

By local authorities (10): The cities of Leicester (three 
members) and Nottingham (three); the county boroughs of 
Derby (three) and Burton-on-Trent (two); the boroughs of 
Loug ои (one), Mansfield) (one), and Newark (опе); 
and the urban district council of Long Eaton (one). 

By companies (five inenibers jointly): The Derbyshire and 
Хойшийашаәшге Electric Power Co. (three) and the Leices- 
tershire and Warwickshire Electric Power Co. (two). 

By county couneis (three): Derbyshire (one), Leicester- 
shire (one), and Nottinghamshire (one). 

hallway. groups (two) shall jointly be entitled to appoint one 
member for each group of the Committee as follows :— Mer- 
mts of the Comittee representing railway groups shall be 
ceeted by the groups which inay use electricity within the 
district and in default of agreement as to the persons to be 
elected an election. shall be held, in wich each railway group 
shall be entitled. to nominate not exceeding two candidates 
and to record one vote for every 200,000 KWh purchased by 
such railway group in the district in the year ending December 
obst preceding the date of the election. 

Large consumers, other than the railway groups and the 
vmpanies entitled to take part in the election of. representa- 
aves on the Corauiittee, hall be entitled to appoint two mem- 
hers of the Comiuitteé. A large consumer shall be deemed to 
be a person. firma, or company whose cons uniption cf electricity 
шевахо fram the authorised undertakers in the district ex- 
ceeded 200,000. kWh during the vear ending December 31st 
preceding the date of the election. 

The total number of members of the Committee shall be 37. 
The main outlines of the technical scheme are: For penera- 
ton the standard type shall be three-phase a.c., and the 
stindard frequency 50 cycles per second. 

l'or transmission the standard pressure (between phases) 
stall be, m the case ot main transmission lines, 33,000. volts, 
iul in the case of secondary transmission lines 11,000 volts 
wid SA volts as at present. The main transmission lines 

“ould he partly overhead on steel towers and poles and partly 
kad-eovered, paper-insulated cables, armoured and laid direct 
in the. ground. Their construction would be gradual, and 
e perdent upon the development of the load and the economie 
alviability of substituting bulk supply for local generation. 

he secondary mains for distributing at H0) volts and 6.600 
velts would also be iru overhead on poles and partly under- 
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ground cables, similarly to those used for the 33,000-volt trans- 
mission. Íhe transformers and switcheear in connection with 
the main transmission lines would be accommodated, as far 
à» possible, in existing power stations; new sub-stations would 
be built in ether districts as required, 

The generating stations, existing or under construction, at 
Nottingham (North Wilford), Leicester (central generating 
station), Derby, Burton, and Spondon will continue to be 
utilised under the scheme, and a new station wul possibly be 
erected at Newark. 

Nothing in the ваа scheme shall constitute the Com- 
mittee a дош biectricity Authority or authorise the Conunit- 
tee to construct or acquire any generating station, main trans- 
mission lines, or other works, or to supply electrical energy 
and notbing in it shall relieve any authorised undertaker in 
the district {гөш the necessity of obtaining such consents or 
approvals unaer the Electricity. (Supply) Acts, 1582 to 1922, 
as Would have been required if the Order giving eflect to the 
scheme had been in force at the рор of the Electricity 
(биру) Ace, 1919. 

The Committee shall within a period of two vears froin the 
commencement of tne Order giving ellect to the scheme, or 
Withia such extended time as may be approved by the Coin- 
missioners, subiit to the Couuissioners proposals for secur- 
ing the supply ol electricity in any area within the district 
(not forming part of the area of supply of any authorised dis- 
anbutors; im which there is a demand fora supply of electricity 
and a reasonable prospect of such supply being reiiunerative. 

The Committee may appoint an Engineering Advisory Sub- 
Committee, the members of which skall represent both local 
authorities and con panties, 

Every local authority, company, or person proposing to 
(a) extend cr alter the plant capacity оа generating station: 
(b) construct a new generating station; Gr (c) exte mil or alter 
wain transmission lines shall, before proceeding therewith, 
subinit to the Comuinittee details, plans, and estimates of the 
cost thereof. The Conuunittee or its agents may enter upon 
and inspect the generating stations and iai transmission 
lines of any authorised undertakers in the district. The Com- 
mittee May investigate and make recommendations upon 
(a) the adjustinent of the running hours of the generating 
stations m such a manner as to effect the maximiuin economy 
in the production. of electricity; (b) the principles which 
should govern the charges to be made for reciprocal, stand-by, 
and bulk supplies. 

A constituent authority shall have a right of appeal to the 
Commissioners in respect of any recommendation of the 
Committee. Subject and without pre judice to the powers con- 
ferred on the Commissioners by Sec Шон 19 of the Electricity 
(Suppiv) Act, 1919, no such recommendation or decision shall 
oblige. any constituent authority without its consent—(a) to 
raise or borrow any money or incur any expenditure er 
liability on capital account; (b) to take a supply of elec tricity 
except ab a cost lower than that at which such authority 
could generate it; (е) to give a supply of electricity at а 
price less than or equal to the cost thereof to such authority. 

The Comittee shall at the seca ats of each financial vear 
estimate its expenses during the усаг, submit the estimate: 
for approval to the Cominissioners, ind. apportion the amount 
of the estimated expenses so approved amongst the constituent 
authorities respectively in the manner following :—(a) Each 
counéy council, five guineas. (b) Each railway. group, 20 
guineas, (c) Fach representative of large consumers elected 
on the Comunitfee shall pay an annual swn of 10 guineas. (d) 
The balance shall be borne by the authorised undertakers in 
the sune proportion as the ratio of kWh sold within the 
district by then: respectively to tbe total munker of 
kWh sold within. the district by all the authorised under- 
takers in their financial year preceding the vear of estimate. 

The Derbyshire and Nottinghamshire Electric Power Со. 
shall not supply or offer to supply directly or indirectly any 
electricity within or for use within such portions of the exist- 
ing area of supply of the borough of Derby as were added 
by the Derby Corporation Electric Lighting ( Extension) 
Order, 1910, confirmed by the Electric Lighting Orders Con- 
firmation (No. 1) Act, 1910, and the Derby Corporation Electric 
Lighting (Exte sion) Order, 1913, confirmed by the Electric 
|, iuhting Orders Confirmation (No. 2) Act, 1913, except with 
the consent of the borough. 


E E лаша, ER EBEN, 


Electrically-Driven American _ Ferryboats.—Municipal 
ferryboats under construction at New York are to be elec- 
trically driven, according to a statement issued by the Genera! 
Electric Co., which says, in part: 

The three New York har oi ban bnilt by the Staten 
Island Shipbuilding Co. will each be propelled by an eight- 
stage, condensing, Curtis marine-type turbine. 

Each ferryboat will be equipped with one General Electric 
turbine-driven, alternating-current generator that will, in 
turn. drive two marme type two-speed induction motors having 
double squirrel cage rotors. 

The high-speed winding wall deliver 2.100 shaft horse power 
at 176 r.p.m., and the low-speed winding will deliver 100 shart 
horse power at approximately 122 r.p.m. The ship may he 
maneuvered either ahead or astern.—Renter’s Trade Servica 


(New York). 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal һу Messrs. SEPTON-JONES, O'DRLL ANB 
STEPHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


1922. 


$5,138. “ Means for charging accumulators from alternating current.” 
L. B. Turner. December 27th. 


35,143. “ Electric impulse clocks." A. E. J. Ball and I. Н. Parsoas. 
December 27th. 

35,130. ** Sparking plug." J. Darroch. December 27th. 

$5,155. ‘* Sensitive elements of relays." Barr & Stroud, Ltd,, and J. W. 
French. December 27th. 

35,162. '' Wireless telephone installations." Т. M. Dalziel. December 27th. 

35,179. '' Devices for making and breaking electric circuits." T. Zweig- 
bergk. December 27th. 

35,180. *' Electric-motor starters." Igranic Electric Co., Ltd., апа G. Н. 
Pickering. December 27th, 

35,182. '' Electric condensers.” W. Dornig. December 27th. 


35,189. “ Telephone repeater circuits.” General Electric Co., Ltd., and 
G. C. Marris. December 27th. 

35,190. “ Lighting devices opefated by high-frequency currents." General 
electric Co., Ltd. (Patent Treuhand Ges. für Elektrische Gluhlampen). Decem- 
ber 27th. 

32,191. * Electric switching apparatus." British Thomson-Houston Co., 
Lid. December 27th. (United States, December 27th, 1921.) 


35,182. ‘* Illuminating devices.” British Thomson-Houston Co., Ltd., W. 
Millner, and H. C. Wheat. December 27th. 

35.2302. ‘ Electrolytic method and siphon.” Е. С. R. Marks (Locomotive 
Firebox Со.). December 27th. 

35.208. '' Thermionic valves." А. A. W. Barron, C. B. Mitcalfe-Dale, and 
A. J. Packham. December 27th. 


35,219. "'' In-put circuits of multiple-clectrode tubes." Tingey Wireless, Ltd., 
and W. R. H. Tingey. December 27th. 

30,222. © Impulse-transmitters for telephones." Automatic Чейнеш Manu- 
facturing Co., Ltd. December 27th. (United States, December 29th, 1921.) 

$5,223. “ Telephone systems." | Automatic Telephone Manufacturing Co., 
119. December 27th. (Germany, December 24th, 1921.) 


35,224. “Calling devices for automatic telephone systems." Automatic 
Telephone Manufactucing Co., Ltd. December 27th. (United States, Decem- 
ber uth, 1921.) 


39,249. *' Electrical signalling systems." Western Electric Co., Ltd. (Wes- 
tern. Electric Co. Inc.). December 28th. 


39,263. '' Electric transformers." G. A. Morley. December 38th. 
35,264. '' Wireless inductance coils." G. A. Morley. December 28th. 


35,298. '' Inductance coils." A. H. Curtis and Igranic Electric Co., Ltd. 
December 28th. 


45,300. '' Heateresisting stand for electric irons, &c." Cape Asbestos Co., 
Ltd., and W. A. Godfrey. December 28th. 
35,329. '' Electric fire-alarm systems." A. L. W. Williams. December 28th. 


35.337. '' Feeding electric furnaces with current." L. Quattrino. Decem- 
ber Wrth. (Italy, December 29th, 1921.) 


35,343. '' Apparatus for collecting and transmitting current from overhead 
conductor lines." О, Kurz. December 28th. (Austria, March 7th, 1921.) 


35,344. * Overhead supply systems for electric traction." О. Kurz. Decem- 
ber 28th. (Austria, March 7th, 1921.) 


30,345. ** Electric conductors." О. Kurz. December 28th. (Austria, March 
Tth, 1921.) / 


30,340. '' Bank contacts for switches used in telephone systems." Siemens 
and Halske Akt. Ges. December 28th. (Germany, January 6th.) 


35,350. '' Carbon resistances.” E. Н. Weston. December 29th. 

30,370. '' Reflecting lamp for head-lights," J. T. Morrison. December 29th. 
35.342. “ Sparking plugs." A. Crowther. December 29th. 

33.375. "'' Electric resistances.” E. J. Halling. December 29th. 

33.376. ** Electric resistances.” E. J. Halling. December 2th. 


30,378, '* Valve-holders for wireless telegraph apparatus." J. H. Dickson. 
December 29th. 


35,396. “ Electric circuits." A. E. McKechnie. December 29th. 
45,399. '* Wireless apparatus." В. G. Calver. December 29th, | 


35.403. '' Electric telegraph systems." Н. V. Higgitt and Е. E. Pernot. 
December 29th. 


35,400, Incandescent electric lamps." С. H. Bingham. December 29th. 


359.424. “ Automatic make and break device for electric circuits." N. M. 
Price, 5. R. Wits, and W. J. Witts. December 29th. 

35,432. '' Titne switches," С. M. Brown. December 29th. 

$5,436.“ Electric. switches." British Thomson-Houston Co., Ltd. Decem- 
wer 29th. (United. States, Aprii lth.) 

33.437. “ Systems of control for dynamo-electric machines.” British Thom- 
son-Houston Co., Ltd. (General Electric Со.). December 29th. 


20,440. '* Induccd-current. medical instrument.” K. Murakoshi. 
b.r 29th, 


Jo.442. '' Mercury-vapour rectifiers.” Akt. Ges. Brown, Boveri et Cie. 
Deveniver 29th. (Germany, January 19th.) 


Decem- 


0.448.“ Light-projecting apparatus for stages." 
Pooth. December Wih. 


30,457, © Converting or transforming electric currents.” W. S. Stephenson 
and G. W. Walton. December 30th. 


35,80. “ Thermionic valves.” Е. Booth and N. R. Booth. December 30th. 


35,41. '* Incandescent electric lamps.” E. Booth and М. R. Booth. 
D: cember 30th. 


55.4602. '* Manufacture of cores for mercurial cut-outs.” 
worth. December ЖИН. 


sated. ** Terminals, &c., for electric conductors.” Brolt, Ltd., and W. 
Hole. December 30th. 


33,4853. '' Motor-car head-lamps." H. Workman. December Wth. 


35,489. ** Insulators for high-tension transmission cables, с. Bullers, Ltd., 
and H. S. Newman. December Эп. 


$5,490. '* Wircless masts, с." S. P. Wing. December 30th. 


BIg. Ignition apparatus for internal-combustion engines." E. Н. Mills, 
WOK. Possee, and H. F. Yeowell, December 30th. 

33,493. "Electric ignition devices." British Thomson-Houston Co., Ltd., 
E. G. Parrott, and A. P. Young. December 30th. 

35,196. б Electric  circuit-breakers,” D. R. Davies, and Mc tropolitan- 
Vickers Electrical Co., Ltd. December 20th. 

30,48. © Mine signal apparatus." W. B. Dale, R. А. Hopkinson, and J. 
Hopkinson & Co., Ltd. December 30th. 

uM. t Dynamo-electric machines.” 
December 30th, 


E. Booth and N. R. 


W. H. Hing- 


Sir C. A. Parsons and J. Rosen. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and ubridged, and all subsequent proceedings will be taken. 


1921. , 

16,531. “ Electron discharge devices." British Thomson-Houston Co., Ltd. 
(General Electric Co.). June loth, 1921. (190,184.) 

21,749. ‘* Fluorescent  ecreens." British Thomson-Houston Co., Ltd. 
(General Electric Co.). August 16th, 1921. (190,201.) 

23,895. '' Electrical transmission systems." А. M. Taylor. September 7th, 
1921. (190,209.) 

24,064. '' Electric clock and time signal installations.” 
Magneta Akt. Ges. September llth, 1930. (168,911.) 

24.101. “ Process for the continuous leaching of ores, metallurgical products, 
and other materials on the countercurrent principle." A. L. Mond (Metall- 
bank und Metallurgische Ges. Akt. Ges.). September 10th, 1921. (190,212.) 

24,110. ‘* Ignition testing means." А. Н. S. MacCullum. September 10th, 
1921. (Cognate application, 17,010/22.) (190,214.) . 

24,207. *' Photo-lectric devices and methods of manufacturing the same." 
British Thomson-Houston Co., Ltd. (General Electric Co.) September 12th, 
3901. (190,218.) 


24.240. '' Electric furnaces.” L. J. Hancock and T. R. Hancock. Septem- 
ber ıh, 1921. (190,222. 


24251. '' Manufacture of electrolytes for galvanic elements." R. Porscke. 
September 12th, 1921. (199,226.) 

24.332. “ Collectors for electric traction systems.” А. J. Hall, R. Brooks. 
and Metropolitan-Vickers Electrical Co., Ltd. September 13th, 1921. (199,227) 

24,468. '' Apparatus for converting electric currents." М. de Coninck. 
September 30th, 1920. (169,694.) 

24,635. '' Water-supply connections to electric water-heaters."". O. Grünthal 
and F. H. Zechauer Metall-Warenfabrik, September 16th, 1921. (190,244. >} 

24,848. '' Telephone systems." — Automatic Telephone Manufacturing Co., 
Ltd. September 22nd, 1920. (169,443.) 

25,187. '' Radio-receiving systems.” 
1920. (169,456.) 

25.217. “ Electric fuse boards or distribution boards.” 
J. H. Tucker & Co., Ltd. September 23rd, 1921. (190,259.) 

223,257. '' Electric control systems." British Thomson-Houston Co., Ltd. 
(General Electric Co.). September 23rd, 1921. (190,260.) 

25,282. *'' Storage battery plates." — Chloride Electrical Storage Co., Lt4. 
(B. Ford). September 23rd, 1921. (190,260.) 

20,322. © Wireless-signalling receiving systems." British Thomson-Houston 
Co., Lad, (General Electric Co.). October Sth, 1921. (190,280.) 

26,768. '' Electric connections or couplings." G Oldham and J. Oldham. 
October 10th, 1921. (190,289.) 


27,324. '' Electric cut-out apparatus." C. L. Dubois and С. Reynol4. 
October 14th, 1920. (170,305.) : 

27,608. '' Method of and apparatus for utilising intermittent physical mani- 
festations, euch as sound or light waves, to close a relay in a work circuit.” 
British Thomson-Houston Co., Ltd. (General Electric Co.). October 18th, 192]. 
(190,305.) 

, 38,017. “ Apparatus operable at high voltages in an enclosed tank." British 
lhomson-Houston Co., Ltd. (General Electric Co.) October 21st, 1921. 
( 190,306.) 

28,884. “© Respirator mouthpieces and telephone transmitters.” 
October 31st, 1921. (190,316.) : 

30,630. '' Meters for telephone systems.” А 
November 26th, 1920. (172,000.) 

31.043. “ Electric ignition timers or distributors for internal-combustion 
engines," V, Shearer. November 21st, 1921. (190,337.) 

31.511. ‘Selective electric signalling systems." Western Electric Co., Lt4. 
(Western Electric Co. Inc.). November 24th, 191. (190,344.) 

.31./730. *' Electric switches." British Thomson-Houston Co., Ltd. (General 
Electric Co.). November 26th, 1921. (190,346.) 


2993. 


654. '' Electrical transformers." Western Electric Co., Ltd. (Western Elec- 
tric Со. Inc.). January 9th, 1922. (190,378.) 

2.712. “Ignition starting devices for ignition magnetos."' v. 
January 30th, 1922. (190,385.) 

i384. " Electrodes for use in heating liquids," О. Meyer-Keller & Cie. 
June 9th, 1921. (181,324.) 

11,813. “ Electric head lamps for motor-cars and other like lamps." W. E. 
Marshall and P. G. P. McCulloch. April 27th, 1922. (190,408. ) 

17.161. ** Manufacture of metal filaments for electric incandescent lamps." 
General Electric Co., Ltd. July 13th, 1921. (183,118.) 

26,157. * Control of trains." A. В. Angus. June 20th, 1921. (Divided 
application on 16,909/21.) (190,425.) 

27.681. *'' Control of trains," А. 
application оп 16,909/21.) (190,426.) 


Schweizerische 


R. H. Marriott. September 22nd, 


J. E. Gaffney and 


J. Kelly. 


Siemens & Halske Akt. Ges. 


Возса го. 


R. Angus. June Wth, 1991. (Divided 
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National Association of Radio Manufacturers.—An Asso- 
ciation has recently been formed under the above title. The 
association, it is claimed, is not a "ring," and does not 
attempt to control the sellng prices of the instruments 
marketed by its members. Its main objects are '' to establish 
at the outset such fair and equitable conditions of trading 
as are essential to the well-being of a new industry, and to 
take up any questions of common interest to the trade upon 
which united action appears to be desirable." The conditions 
of membership are simple: An applicant must be a bona-fide 
British. manufacturer of radio apparatus and must be eligible 
for membership of the British Broadcasting Co. 

The radio section of the Daily Mail Ideal Home Exhibition, 
to be held at Olympia from March Ist to 24th (inclusive) will 
be under the control of the Association, and the allotment of 
space will be made by means of a ballot conducted by the 
Association. The arrangements include the acquisition of a 
theatre at Olympia capable of seating 1,000 people, in which 
radio demonstrations will be organised by the Association 
throughout the period of the exhibition. The actual booking 
of space must be arranged direct with the Daily Mail authori- 
ties, at 130, Fleet Street, Е.С. 4. Messrs. Derbyshire & Co.. 
chartered accountants, of 4, Southampton Row, London. 
W.C.L, are acting as secretaries to the newly-formed organisa- 
tion. 
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THE SALE OF WIRELESS 
APPARATUS. 


THE great success of the broadcasting of opera from 
Covent Garden has acted as a further stimulant to the 
interest taken in ‘‘ wireless °’ by the general public, and 
it is reasonable to expect а corresponding increase in 
the sale of ‘‘ listening-in’’ sets. On the other hand, 

16 is doubtful whether the electrical trade generally, and 
electrical contractors in particular, are likely to derive 
а great deal of benefit from this under existing con- 
One hears complaints that the makers of radio 
upparatus have not dealt kindly with electrical contrac- 
tors; many of them sell their goods retail direct to the 
user, they give full trade discounts to motor garages and 
toy shops, and additional preferential discounts to large 
departmental stores. The electrical contractor has felt 
that no encouragement has been given him to interest 
himself in this new development of the electrical indus- 
try, and has in inany cases left it severely alone up to 
the present. 

But has the electrical contractor looked at the matter 
from the manufacturer’s point of view? A manufac- 
turer must find a market for his goods; he must either 
be his own salesman or find firms which are in a position 
to act for him in this capacity. Has the electrical con- 
tractor taken the trouble to learn the technical rudi- 
ments of wireless reception, or to purchase apparatus 
either for stock or for his own instruction? Is he 
familiar with the constituent parts of а wireless 
receiving set and its accessories, and in а posi- 
tion to advise customers in the selection of these 
or to connect them up and ''tune in"' for him? 
Firms such as Selfridge's, Harrod’s, and Gamage’s 
started their wireless departments last summer in antici- 
pation of the boom, engaged technica] assistants and 
good salesmen who could not only demonstrate the 
apparatus in use, but could tell their customers how 
to connect it and use it, and have sold thousands of 
pounds’ worth of receiving instruments. To extend 
their market and to recoup themselves for their heavy 
initial expenditure in perfecting their design, manufac- 
turers have had to advertise to the users, through the 
dailv Press, the popular wireless periodicals that have 
sprung up, and last, but certainly not least, by the suc- 
cessful operations of the British Broadcasting Co., and 
can hardly be blamed if thev accept direct orders which 
ensue. They have a right to argue that trade discount 
js payment for the cost of finding the customer, and that 
if they incur the expense of doing this, they would be 
foolish to refuse an order and forgo the profit which the 
retailer has not earned. Again, the garage proprietors, 
realising that there was a good potential revenue in 
charging accumulators for wireless sets at the same time 
as ignition batteries, interested themselves in the sale of 
the sets as well. From the manufacturers’ point of 
view, the garage which pours out a blast of broadcast 
news and music from a loud speaker in its showroom 
every night earns the trade discount better than an elec- 
trical contractor, whose showroom is not similarly 
equipped. 

The manufacturer of wireless apparatus deserves everv 
encouragement; under the terms of the agreement be- 
tween the Post Office and the British Broadcasting Co. 
he has only about two years in which to establish his 
products to withstand the onslaughts of foreign competi- 
tion. The Broadcasting Co. has opened up an enormous 
new field for development jn the electrical industry, ax: 
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the electrical contractor will be shortsighted indeed if 
he does not embark in it to the fullest extent within his 
power. Only by so doing will he establish his claim to 
preferential terms; he has indeed a prima facte right to 
a special discount, but he must justify it by producing 
results. In this connection a word of warning 18 neces- 
sary. In house wiring, each contractor finds it advanta- 
geous to standardise his practice as far as possible. 
Quality being equal, it is niore or less immaterial to his 
customer what make of cable, conduit, fittings, or 
accessories 1s used, and the contractor selects his manu- 
facturer for each line and derives such additional profit 
as he can from quantity buying. With radio receiving 
sets, the position is by no means similar. There is even 
more variation in tone, method of manipulation, and 
results between different makes, combinations of valves, 
and arrangements of circuits than there is between 
different makes of pianos or motor-cars.  Discriminat- 
ing purchasers will desire to select from several different 
makes and patterns, and those who leave it to the dis- 
cretion of their electrical contractor will expect him to 
know from actual knowledge and experience which set 
will be most suitable for their requirements and the 
particular position and circumstances in which it is to 
be used. Hence a contractor taking up the wireless 
business for the first time would do well to obtain the 
advice and guidance of an expert before laying in a 
stock of apparatus. Тһе set purchasable on the best 
terms or the best discount, while not necessarily giving 
the worst results or the coarsest reproduction of music, 
can certainly not be relied upon as a stock article to 
suit every man's taste. 

A few words may be added regarding the reception of 
the extracts from the Covent Garden opera last week. The 
signal strength was greater than the average of the Mar- 
coni House concerts, and the transmission was so good 
that it could be heard and enjoyed on a crystal set with 
two or more head 'phones anywhere in the neighbour- 
hood of London or the surrounding suburbs. Several 
long-distance receptions from various parts of England 
and Scotland were also reported. For full appreciation 
of the tone and quality of the music at a radius of 10 
or 15 miles and upwards, valve sets were, of COUTSe,. pre- 
ferable, and it was interesting to note the great improve- 
ment in quality obtainable with high-frequency amplifi- 
cation as conipared with low frequency. Those who were 
not afraid of the more difficult and delicate adjustment 
of the high-frequency transformer circuits found that 
the use of two stages of high-frequency amplification in 
front of the detector gave absolutely perfect music, and 
that amplification on the low-frequency side, although 
very effective for those desiring additional volume of 
sound, was preferably dispensed with unless necessary 
for the use of a loud speaker. 
any degree at all (whether reacting directly on the aerial 
or on the h.f. transformer) was unnecessary, and better 
purity of tone was obtained without it. It is satisfac- 
tory to note that disturbances from the use of reactance 
by listeners-in were generally absent or insignificant. 
A correspondent who listened to the whole of the 
““ Pagliacci” оп a circuit with two accurately-tuned 
h.f. valve circuits and a detector without reactance, at 
thirteen or fourteen miles from Marconi House on Wed- 
nesday last week, informs us emphatically that he never 
heard a better rendering of the opera. — 


Tur first lecture of the New Year in 


Points for the series of Salesmanship Conferences 
Electrical organised by the Electrical Develop- 
Salesmen. ment Association was given by Mr. 


Beauchamp on January 5th, and is 
reported on another page; it probably contained— 
as perhaps it should, coming as it did from the Director 
o^ the Association—more selling points and advice to the 
electrical salesman than all the previous lectures put 
together. That is not in any way derogatorv to the 
previous lecturers, because they have all dealt with par- 


The use of reactance in. 


ticular aspects in a particular way. The razson d’etre 
of the lecture was to give some advice to the salesman 
on dealing with arguments from the other side, and the 
advice given was extremely valuable. At the same time, 
a wise warning was uttered by Mr. E. T. tuthven- 
Murray, of the North Metropolitan Electric Power Co., 
not to proceed too much on the line of ''slanging '" 
one's opponent. Mr. Beauchamp rightly disclaimed any 
attempt to rely on slanging the other side, and although 
at times the gas industry, equally with the electrical 
industry, is bound to find itself making comparisons 
between the two forms of light, heat and power, yet it 
was some years ago that the pas industry definitely ap- 
preciated the fact that the adoption of a policy of little 
else than continually deriding its competitor, electri- 
city, might easily do more harm than good to the gas 
industry. After all, even a so-called British public is 
able to discriminate, and there is the danger that a 
prospective сїїзїошег might. actually be driven by these 
arguinents to assume that electricity must be a poor sort 
of thing if the main selling point is to belittle gas. 
There are so many inherent advantages in the use of 
electricity for all purposes that the salesman will find 
his time fully occupied in expounding these, always 
having in reserve, of course, the other side of the- case 
put forward by the advocates of gas or other fuel, if 
compelled to meet it by the prospective customer, 

One of the most important points mentioned by 
Mr. Beauchamp was prevention .of the use of appara- 
tus in inappropriate circumstances. He instanced the 
use of electric heaters continually in a living room. 
There are many others, and certainly electric lighting 
was not served a good turn when the half-watt lamp 
first came in, because many ignorant householders, 
unaware of the high candle power of the original lamps, 
put them into small living rooms. The result was that 
they got much more light than was necessary and a much 
larger bill at the end of the quarter than was good 
for their peace of mind. They promptly took out the 
new lamps and were probably chary of trying later 
developments which really suited their purpose. There 
were such a number of selling points in Mr. Beau- 
champ’s lecture that it has been impossible to refer to 
them all in our report. The lecture constitutes a part 
of the propaganda work of the Association, and as such 
will no doubt be issued in pamphlet form later. All 
interested in the sale of electricity and apparatus should 
read it 77 extenso when they get the opportunity. 


Сомрітіохѕ in Russia following upon 
The the changes effected by the  Bolshe- 

Electrification vists have been wrapped in a robe 

of Russia. of mystery, and reports have pre- 

sented widely differing pictures de- 
pending upon the sympathy or antipathy shown by the 
observer towards the new régzme. Now, however, more 
reliable information is becoming available owing to the 
relaxing of the rigid secrecy and suspicion which for a 
long time characterised the action of Russia's new 
rulers, We were enabled a few weeks ago to publish 
some details of the Kaschirsk (Kashira) station, which 
has been erected to supply power to Moscow at a pres- 
sure of 115.000 volts (Erec. Rev., December 15th, p. 
898). 

. In the present issue we publish a review of electrical 
activities within recent months, and in prospect, from 
which it will be gathered that a real effort is being 
made to revivify the industry of the country and to 
restore Russia to something like her previous greatness, 
A single directing authority has been formed to take 
the place of the two which had hitherto been function- 
ing, leading to much overlapping. This body. the 
‘Glavelektro,’’ will control all publie undertakings 
except those serving purely Governmental purposes. 
The largest single undertaking planned is the station 
(200,000 kW) to utilise the waters of the Volchoff. A big 
effort is being made to secure a part of the order for 
the generators to the Russian factories, but-here| the 
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question of ability to do the work in a reasonable time 
is involved. : 

Another feature of the developments recorded is the 
use of the low-grade fuels of the Moscow basin and 
adjacent districts. It is announced that excellent re- 
sults have been obtained by the use of specially-designed 
apparatus—a figure of 1.7 kilogrammes per kilowatt- 
hour being mentioned. This is, of course, indefinite in 
the absence of any information regarding the calorific 
value of the fuel, but the average normal concu phon 
is given as 2.5 kilogrammes. 

In our article it is emphasised that the зс de- 
velopments must not be taken as a certain indication 
of Russian progress as a whole, but it may be assumed 
that the Soviet Government will be compelled to proceed 
in the same way in the other important industrial areas. 

Very little definite information can be gained regard- 
ing the electrical industry generally, but it appears 
that steps are being taken to put the lamp manu- 
facturing industry on a sound basis. While Germany 
seems to be the most-favoured foreign country in respect 
of orders for plant, there appears to be ample oppor- 
tunity for the participation of others in the re-establish- 
ment of Russian industry and social life. 


Tue valuable and interesting tests, 
which have been in progress for some 
tine and will probably extend over 
several months, undertaken in this 
country by the International Western Electric Co., 
Iuc., and the Western Electric Co., Ltd., in co-operation 
with the American Telephone and Telegraph Co. and the 
Radio Corporation of America, with the object of deter- 
mining the feasibility of commercial transatlantic radio 
telephony were brought before the notice of the public 
on Monday last by the demonstration described else- 
where in this issue. 

This unique achievement reflects the greatest pos- 
sible credit on all who contributed towards its success, 
especially so when the short time in which the demon- 
stration was arranged is taken into account. The con- 
ditions under which the transmitting and receiving 
apparatus functioned were admittedly experimental, 
and the atmospheric state was no more favourable than 
is ordinarily te be expected: at this time of the vear, so 
that the results should stimulate confidence in what is 
to be expected in the future. The fact that the demon- 
stration took place at night, the most favourable time, 
should not be made too much of, because hitherto no 
such performance has been carried out ‘‘ according to 
programme ’’ without a hitch and some element of 
chance. 

Monday morning’s feat cannot be described as a 
freak, so. that the question naturally arises as to tlie 
possibility of commercial radio-telephony over great 
distances, and particularly across the Atlantic and 
Pacific Oceans, in which cases it is physically impossible 
to telephone by any other than radio means. 

All the engineering features involved in the estab- 
lishment of commercial radio-telephone communication 
between the two countries are not yet known, so that 
no definite statements can be made concerning the pros- 
pects for transatlantic radio-telephone service. It is 
hoped that the tests which are now being made will fur- 
nish engineering information leading to a more complete 
knowledge of the economic and other factors involved 
in such a service. The art of connecting wire and radio 
svsteuis to one another to form a single unit has been 
developed until no difficulties are encountered now. 
The radio transmitter on Long Island is connected by 
wire telephone lines to New York, 70 miles away, and 
may be connected through ordinary telephone swite ‘h- 
boards to any point in the United States. It would be 
possible, if a transatlantic service existed. for апу 
subscriber in the Bell telephone system to speak 
to Europe through ® Rocky Point in exactly the 
каше way as he carries on an ordinary conversation. 
There are many occasions on which large sums of money 
would gladly be paid for a few minutes’ conversation, 


Transatlantic 
Telephony. 


66 


and, moreover, such a long-distance radio “© circuit ” 
need not be confined exclusively to telephony. If it 
were used as a high-speed multiplex telegraph circuit 
as well, the latter service would probably cover the 
operating expenses involved, and thus the telephone 
reveuue could be regarded mainly as profit. 


TnuovaH we have lately devoted a 
British good deal of space to Canada as a 
Opportunities in market considered from the purely 
Western Canada. electrical standpoint, the subject, as 
well as the area and the possibilities, 
is so vast that the matter is far from exhausted. In | 
the opinion of Mr. G. T. Milne it is no fault of the 
consumer that the United Kingdom does not enjoy a 
larger share of the trade of Western Canada. Mr. 
Milne is the retiring Senior Trade Commissioner in 
Canada, and his report, to which reference appears on 
unother page, should be studied by all those who recog- 
nise that the opportunities for the sale of British ex- 
ports are much greater within our own Empire than 
in any other part of the world. We are glad to think 
that recognition of this fact, which we have kept steadily 
before our readers, is growing amongst United Kingdom 
manufacturers and merchants. However difficult it is 
for British electrical engineers to compete successfully 
in those parts of the Dominion where United States and 
locally-made articles are strongly entrenched, the vast- 
ness of the Canadian field demands that no effort should 
be spared to cultivate the market wherever a chance of 
obtaining a footing presents itself. 

The greater portion of the period which Mr. Milne 
reviews was one of depression. But before he closed his . 
report he was able to record that the worst was felt to 
be over, and the outlook more hopeful. ‘‘ It is gener- 
ally conceded (he says) that there will be steady improve- 
ment provided that the grain crops are satisfactory.’’ 
This improvement should now be within measurable dis- 
tance of full realisation in view of the very large sur- 
plus of grain that is known to be available. In these 
circumstances there is special point in the three illustra- 
tions which Mr. Milne gives of the opportunity for the 
expansion of United Kingdom trade in manufactured 
products with Western Canada. He draws attention to 
the important facts that— 

(1) Canadian exports of grains and milled products to the 
United Kingdom in 1921 amounted to $175,000,000. 

(2) Western Canada furnishes 77 per cent. of the entire 
grain crop of Canada. 

(3) The total value of all imports from the United Kingdom 


in 1921 amounted to $117,000,000. 
À fourth important consideration which has arisen 


inore recently is the Fordney-McCumber tariff. Owing 
to the restrictive import duties which this piece of legis- 
lation places upon many Canadian products, there is 
little doubt, as has been stated already, that the 
Dominion buyer will look to a country where less one- 
sided views of business prevail. 


Sratistics have been issued in Ger- ` 
German Elec: many concerning the capital augmenta- 
trical Millions. tions which took place in 1922 in order 
to deal with the situation caused by the 
restriction of credits and the depreciation of the mark. 
l'igures are given for different industries, and electrical 
and gas undertakings are comprised in one group in 
iiillions of marks. The nominal increases in this group | 
amounted to 1,004 millions of marks in 1920, 1,995 
millions in 1921, and 4.776 millions in 1922. In the 
case of new conipanies in the electrical and gas group. 
the share capital of the new undertakings formed in 1920 ° 
was 79 millions of marks; in 1921 it reached 1,709 
millions; and in 1922, 386 millions. The loans of those 
new companies bearing a fixed rate of interest rose from. 
476 millions in 1920 to 2,368 millions in 1921 and 6,097 
millions of marks in 1922. All these figures are 
nominal, and most. of those which concern the electrical 
industry apply to electricity supply schemes promoted 
both by local and other authorities in conjunction with 
private enter prise. 
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THE OUT-DOOR SUB-STATION 


" HAUTERIVE." 


A Swiss Installation. 


PerHars no other country on the Continent of Europe 
is at present so intensely occupied with electrification 
jn every possible direction as the Swiss Republic. Such 
development has during recent years set the Entreprises 
Electriques Fribourgeoises, in the western part of Swit- 
zerland, the problem of extending 

its generating plant, and at the 

beginning of 1920 the building of 

the new power house ''La Jogne," 

near Broc, in the Gruyére moun- 

tains, was energetically pushed 

ahead with such speed that in the 

autumn of the same year the first 

generating set was put to work. 

Electricity is generated at 8,600 

volts, the power house being de- 

signed ultimately to house five 

generators each of 5,300 kVA, 8,600 

volts, 50 cycles, three-phase, repre- 

senting a total of 26,500 kVA 

normal generator capacity. The 

machines are connected either to 

8,600-volt auxiliary busbars ог 

direct through a 5,500-kVA, three- - 
phase transformer, connected on the 

h.p. side either in delta or in star, 

thus producing the pressures of 

36,000 and 62,500 volts. 


The distribution is carried out by 
means of six outgoing overhead 
feeders, z.e., four feeders at 36,000 Fi. 
volts of 6,250 kVA each, and two at 
62,500 volts of 12,500 КУА each. In large undertakings 
the rational co-operation of the entire generating 
plant is of prime importance, and the company 
had to use one of the outgoing 62,500-volt lines 
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Tig. 2.—TRANSFORMER INTERLINKING OiL SWITCH. 


us an interconnection between the two power stations 


Hauterive-Fribourg and La Jogne-Broe (fig. 1). This 
linking station had to be built with the minimum 


capital outlay, and therefore the layout and tender sub- 


mitted by the Sprecher & Schuh Co., of Aarau, Switzer- 
land, for an outdoor station on a site beside the exist- : 
ing switch-house at Hauterive, which forms at the same 
time an extension of the existing power station ‘‘ Haute- 
rive," was accepted. 

doo Kolls 


| FomerJ/afront 


atlhaulerive 


SEH 


| 
| 
| 
i 
| 
| 
l 
| 
e 


у» - — 
— Swe, Bars Lars 


Qu/ao/ng ne fo NeuchG/e/. 


1.—DIAGRAM OF GENERATING STATION INTERCONNECTION. 


The pressure at the generator terminals at Hauterive 
is 8,400 volts, and step-up transformers raise it to 
32,000 volts for the outgoing overhead lines. The link 
with the 62,500-volt feeder from Broc is established 
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Fic. 3.—OvutTpoor SWITCHGEAR. 


through a further step-up 4,250-kVA transformer at 
32,000/62,500 volts, located in the existing building, 
the option of using which either at 32,000 or 62,500 
volts enables energy to be supplied in either direction, 
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i.e., from Hauterive through the transformer, or to the 

62,500-volt network, or at 39, 000 volts direct from Broc 
to thè 32,000-volt busbars in the switch-house at Haute- 
rive and thence on to the 32,000-volt lines. The method 
of effecting this connection and the раш of the trans- 
former oil switch are represented by fig. 2. 

The lay-out of the switchgear corresponds exactly to 
the diagram in fig. 1. Provision is made for an in- 
coming 10,000-КҮА, 62,5007/32,000-volt line from Broc, 
one set of three-phase busbars, one outgoing 62,500-volt 
line to Neuchatel, and one br anch to the transformer 


Еб. 4.—Om SWITCH. 


and the 32,000-volt busbars in the switch-house at 
Hauterive. From fig. 3 it will be seen how closely the 
actual lay-out follows the diagram. 

In the right-hand corner is the switch group of the in- 
coming line, together with the current transformers for 
the instruments; the two single-phase potential trans- 
formers are to the left of the oil switch. The apparatus 
for the outgoing line to Neuchatel is arranged in an 
rdentical manner. Isolating switches, choke-coils, and 
Lusbars are placed on the structure above the oil 
switches. The incoming overhead line is fixed to strain- 
insulators and then passes through isolating switches, 
current transformers, and oil switches to the busbars. 
In a branch to this main connection are the potential 
transformers. Choke-coils of an inductance of 0.1 mH 
are placed between the busbars and the shunt trans- 
formers. ‘The outgoing line is an exact duplicate of the 
incoming feeder. 

In the longitudinal direction of the busbars and as a 
continuation of them will be found the connection to the 
existing 32,000-volt switch-house. To effect a complete 
separation between the latter and the outdoor station, 
an. isolating switch with horizontally-swivelling bl ades 
is fixed on "the structure and oper rated as a three- pole 
combination by means of a common operating lever. 
The arrangement of the switch group with shunt and 
series transformers can be seen in fig. 3; the instrument 
transformers are mounted on concrete blocks. 

The oil switch (fig. 4) is of the multiple tank type, 
each three-pole group being formed of three single-pole 
switches coupled by means of chains and chain-wheels. 

Each switch pole is provided. with a worm-gear for 
lowering the welded tank, and'as the suspension of such 
large tanks cannot be trusted solely to wire ropes, bolts 
are suitably arranged to take the weight of the switch. 
The east-iron cover is fitted with pullevs to facilitate 
the removal of the switch. At an appropriate distance 
below the cover, a sheet-metal shield is normallv sub- 
merged below the surface of the oil; the space for the 
expansion of the oil beneath the switch cover, contain- 
ing some of the operating mechanism and where oil- 


gases шау accumulate, is. thereby protected against 
ignition through hot particles which may be produced 
during the sw itching operation. The porcelain bush- 
ings are fitted with tube-shaped cast-iron collars. The 
complete space for the expansion of the oil is thus 


surrounded by metal, eliminating the danger of 


explosion of the mixture of air and oil gases through 
sparks. 
The resistance of the w iping contacts is independent 


of wear and tear, and the switch is of the multiple break 
type, 2.¢., 


having eight interruptions arranged to form 
two main contacts and six auxiliary 
breaks, which gives a high switching 
velocity and efficiency cools the arc. 
Two of the breaks may be utilised 
for. connecting a switching resist- 
ance, which is built direct into the 
oil tank, and the remaining contacts 
take care of the actual interruption 
of the circuit., 

To obviate all risk of. breakage of 
the moving parts due to the high 
switching velocity, porcelain has 
been eliminated, and the contacts 
are clamped to rectangular cross- 
bars of oil-resisting bakelite. The 
switches are fitted, with series- 
trip coils actuating secondary con- 
tacts to trip the switches by direct 
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current. 
The electric remote control is 
effected through eleetromagnets 


assembled in such a manner as to be 
independent of the switch; the 
mechanical transmission of the move- 
ment is effected by chains in pro- 
tecting tubes. 

lt will be seen from the diagram 
that choke-coils are connected in series to the shunt 
transformers; they consist of bare copper wire wound 
on à skeleton frame of impregnated hard wood. 

The shunt and series transformers are of the oil- 
immersed type, and special attention has been given to 
making them weather-proof. In the latter a shunt 
resistance is provided for the primary winding to pro- 
tect it against the destructive influence of surges. Тһе 
200-amp. isolating switches are of simple design, ала 
are arranged for pole and hook operation. 


w- 


Figs. 5a and 5b.—CLAMPING CONNECTORS. 


At the point of connection between the 62,500-volt 
busbars and the transformer oil switch, a three-pole 
isolating switch is installed. Each pole consists of three 
insulators, of which the centre one forms the pivoting 
point on the horizontally-moving link. АП three poles 
are operated from the ground level by an operating 
lever provided with a locking device. Between the 
transformer oil switeh and the 4,250-kVA transformer, 
further choke-coils are inserted, having an inductance 
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of 0.4 mH, which are located inside the building merely 
for reasons of convenient disposition. 

The whole installation is built for a working voltage 
of 65,000 volts, and has been tested at 135,000 volts be- 
tween live metal and earth. 

Busbars and connections consist of bare copper cable, 
and the connections are made by means of clamping con- 


ELECTRICAL HAZARDS IN 


By J. S. PILLANS. 


rectors, illustrated in figs. 5a and 55, which not only 
guarantee a very intimate contact, but enable very 
large mechanical tensions to be applied to the lines. 

The conditions of service of the outdoor station at 
Fribourg are interesting inasmuch ‘as heavy ice and 
sleet conditions have had to be taken into consideration 
during the winter months. 


INDUSTRY. 


Tue substitution of electrical for mechanical power in 
a factory has the effect of eliminating many hazards, 
but unless correctly installed or handled may lead to 
the. introduction of others no less dangerous. Lhis will 
be apparent from the fact that while mechanical dangers 
are more or less patent to any observer, those 
arising from electricity are encountered without warn- 
ing in the majoritv of cases. 
In general, electrical accidents may be divided into 

four groups— 

(1) Shock. 

(2) Burns. 

(3) Flash to eyes. 

(4) Mechanical dangers. 


It is proposed, in the course of this article, to ‘deal 
with the above headings separately, to discuss briefly 
the risks of fire, but,not, however, to deal with the 
partieular hazards of high-pressure generation. 


Shock. 


The difference between a tingling sensation and a 
fatal shock may be governed by such factors as dampness 
of the parts of body in contact and consequent electrical 
resistance, area of part in contact, health and state of 
nerves of victim, path of current through body, material 
and condition of Ноог, and, finally, but most important, 
the voltage of shock received. 

The path of current through the body.is an important 
factor in regard to the severity of the shock as the 
current acts upon nerves and muscles, and thus, if the 
current passes from one hand to tlie other or from hand 
to foot, 1t may encounter sufficiently vital organs to 
result in death, whereas had the path been from finger 
to finger of the same hand the injury would have been 
localised to this member. 

Not infrequently the effect of a shock is to arrest 
breathing, and, in consequence, artificial respiration 
should be at once applied in all cases of apparent death. 
. There would appear in general to be a lack of apprecia- 
tion of the value of having some persons who are 
'apable of applying this method of resuscitation. It 
is too often the case that there is no such person at 
hand when the accident occurs. 

It would appear from technical considerations, and 
from lists of fatalities, that alternating current is more 
dangerous than direct, but the differences are not suffi- 
cient to warrant special precautions being taken for 
alternating over direct current. 


Burns. 


Burns due to electrie current may be caused in one 
of two ways. They are frequently occasioned at the 


point of contact between flesh and conductor, due to 
the heating and drying action of the current. They 


шау also be caused by proximity to an arc, and steps 
should therefore be taken to avoid the accidental ap- 
proach of persons to ares, and, as far as possible, to 
eliminate the accidental striking of arcs between con- 
ductors and in such devices as switches and circuit 
breakers, 
Eye Flash. 

Eve flash, or injurv caused to the optic nerve bv 

the brilliance of the illumination from an arc, should 


be guarded against by the use of protective goggles 
whenever, as in the cuse of electric welding, the danger 
is present. 

Mechanical Dangers. 


It is impossible to lay down in the scope of this article 
means by which mechanical dangers due to electrical 
machinery may be avoided, as the question merely re- 
solves itself, with one exception, into. an entirely 
mechanical problem. The single exception, which 
should be mentioned, lies in the unexpected opening of 
circuit breakers, and when these are not sufficiently 
high to safeguard switchmen should they open unex- 
pectedly, a railing or some other form of guard should 
be so placed as to ensure the safety of the men. 


Causes of Electrical Accidents. 


Switchgear.—A large proportion of casualties are 
due to contact with current carrying conductors which 
were erroneously assumed to be dead, and a large 
amount of these can be traced to the cleaning and ad- 
justing of switchgear. It is impossible to lay down 
hard and fast rules for the elimination of accidents of 
this class, but elementary precautions require that the 
operator should first satisfy himself that the conductors 
аге not, and cannot be, alive. When this cannot be 
ascertained definitely, some form of test should be made, 
and vacuum tubes and other forms of instruments are 
now on the market which should be utilised for the work, 
although lamps and voltmeters may usually be adapted 
for testing. Rubber mats and gloves should be more 
frequently used than at present appears to be the case, 
and additional precautions lie in the wearing of dry 
and untorn clothing, sleeves down to wrist and not 
rolled up, and the use, as far as possible, of one hand 
only, until the danger of contact from one hand to 
the other no longer exists. 

In common with other industrial accidents, those due 
to electricity are caused more frequently by dangerous 
practices than dangerous conditions, and it is interest- 
ing to note in connection with this that a considerable 
proportion are found to arise from the use of portable 
apparatus and flexible wires, which, from their nature, 
cannot be encased in conduit, or similarly protected 
from mechanical damage. Frequent thorough inspec- 
tion 18 necessary 1f danger is to be avoided, and flexible 
wires should not be passed round metal bars and rods, 
as is sometimes found to be the case in machine shops 
lighted with individual lamps, when workmen are at 
times discovered to have passed their lamp flexibles 
round parts of machines or structural iron work. In 
connection with high-pressure cables and insulated con- 
ductors generally, the unjustifiable assumption is 
sometimes made that the insulation in itself affords 
sufficient protection from danger, but experience shows 
that oil, damp. depreciation, or damage, may reduce 
its protective value to zero. 

Motors. ical equipment, in order to be safe 
and efficient, must be of good quality and workmanship. 
It must be suited to its work, correctly installed, and 
efficiently guarded, failure to comply with any of these 
conditions involving the introduction of an indefinite 
number of other hazards. 

From Home Office statistics it appears impossible to 
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regard any voltage as being the maximum permissible 
to ensure safety, since fatalities are recorded in the 
report for 1921 from current at 220 volts upwards, 
while death from 110 volts the writer believes is on 
record. 

In factories where voltages in excess of 250 are used, 


special precautions should be taken that all apparatus . 


and conduetors are conipletely encased, when practicable, 
or otherwise so efficiently guarded or fenced that acci- 
dental contact is impossible. This precaution is be- 
coming increasingly important, but also correspond- 
ingly easy, in view of the present tendency to install a 
few large high-pressure motors in place of numerous 
small low-pressure ones. When fencing or guarding, 
wood is sometimes used, and has the advantage of being 
а non-conductor, but at the same time it cannot be 
looked upon as the best practice. Metal guarding is 
preferable, providing it is efficiently earthed. 

It will be evident that on occasion motors can be 
placed in special rooms or compartments, or can be 
installed below the floor level, or in the smaller sizes, 
overhead, all of which represent considerable advances 
towards the elimination of electrical hazards. A fur- 
ther advantage of this procedure is that in such locations 
as machine shops, the motor can be rendered free from 
the possibility of danger due to clips, fragments of 
metal, and tools which may be dropped on it, or which 
may be drawn towards it by the field. 

The enclosure of the contacts on starting rheostats is 
now almost a universal practice, and no doubt before 
long it will be a seme qua non. A curious defect in а 
protected tvpe of rheostat which was observed by the 
writer lay in the fact that a steel pin ran through the 
liandle, securing it to the radial arm, and not being 
protected on the outside; the consequence was that an 
unwary operator received an unpleasant shock. 


Fuses.—]n general, fuses may be classified into three 
types: link fuses, cartridge fuses, and plug fuses, and 
in their use two precautions are necessary, the first, 
protection to passers by from molten metal when the 
fuse is blown; the second, danger from shock when re- 
placing the fuse. The molten metal hazard may be 
obviated by the provision of a suitable enclosure, which 
will probably be necessary only for fuses of the link type. 
Cartridge and plug fuses, from the nature of their 
design, seldom require protection of this description. 

A point which the writer has noticed is that fuse- 
boards of the enclosed type are not infrequently con- 
structed without  suflicient ventilation, and, conse- 
quently, the leaving open of the door to keep the tem- 
perature down results in danger from hot metal. 
Fuses of the cartridge type should preferably be with- 
drawn or replaced by insulated tongs, and it is good 
praetiee to withdraw the live end first and replace 
it last. It is more satisfactory, however, to pro- 
vide master switches, such that the fuse can be rendered 
dead beyond any possibility of doubt. 


Ёзге Hazard.—TYhe formation of arcs, and the over- 
heating of motors, generators, and other electrical 
apparatus, which constitute the chief causes of electrical 
fires. can best be insured against by the use of only 
the best materials and workmanship during installation. 
The insulation of wires and cables should receive a rigid 
inspection before use, and care should be taken that all 
joints are properly sweated and insulated, while no 
damage must be caused when the wires are drawn through 
conduit. Wood casing should not be run in any posi- 
tion where nails may be driven by persons wishing to 
hang pictures, &c. 

Fuses are sometimes replaced with wires of a larger 
current-carrying capacity than that intended for use, 
and many hazards are caused by this practice. 

Wires and cables laid between joists of flooring should 
be adequately protected from rats and mice. whose teeth 
have been responsible for more than one fire, and, as 
previously mentioned, the twisting of flexible and other 
wires round metal is a particularly serious hazard in 
view of the rapidity with which insulation deteriorates 


in this event. Other methods, in which arcs are liable 
to develop, may һе corroded or badly-adjusted switches 
and wall plugs; or any loose connections or ишу соп- 
ductors generally. 

The ordinary, electric lamp has been known on occa- 
sion to cause fire by being closely surrounded with a 
paper or celluloid shade, and especially dangerous is 
this practice with lamps of the gasfilled variety. 

The overheating of motors and electrical apparatus 
can usually be traced to such defects as damaged insula- 
tion, overlouding, maladjustment of brushes, and to 
inechanieal faults in relation to bearings, transmission, 
and alignment. These conditions should therefore be 
guarded against by periodical examination. 

A curious incident concerning this subject which came 
before the writer's notice was the return for repair of 
an exciter yoke and magnets, which had been seriously 
damaged by the application of sand whilst the inachine 
was running, evidently applied with a view to extin- 
guishing a fire. On examination it was discovered that 
the fire had been caused solely by the wearing of one of 
the bearings, which had become so far out of alignment 
that the armature struck fire from the  pole-shoes. 
Hence the sand had done more damage than the fire 
*hich it was supposed to extinguish. 

In cases of this description, carbon tetra-chloride is 
a more suitable extinguisher, as the use of sand can 
hardly be expected to result in other than serious conse- 
quences. 

This concludes the notes on the more frequent of the 
electrical hazards encountered in industry, and the 
company with which the writer is associated is making 
a practice of distributing to all interested copies of the 
rules reproduced herewith. ‘It also encourages the 
instruction of & certain proportion of workers in ‘fac- 
tories where electricity is used, in artificial respiration, 
and its experience shows that the ELECTRICAL REVIEW 
Artifieial Respiration Chart should be posted in all 
such works, whether required by law or not. 


Rules for the Prevention of Electrical Accidents. 


(1) Don't assume that because a conductor is insu- 
lated, it is necessarily safe. Insulation can deteriorate 
&0 that it becomes useless. 


(2) Don't clean or adjust switchgear or other appara- 
tus until you are perfectly certain that it is dead. 
When possible, carry out tests with voltmeters, lamps, 
or special instruments. 

(3) When cleaning or adjusting switchgear 
rubber mat, and, as far as possible, 
hand only. 


(4) Don't replace fuses with any material of a different 
current-carrying capacity, or other than that intended, 
Wher replacing fuses, withdraw the live end first, and 
replace it last, whether the current is flowing or not. 

(9) When a switch is provided for isolating fuses, re- 
member that it is for your protection, and should there- 
fore be used. 

(6) Don't allow flex and thin cables to trail over the 
floor. Metal chips, falling tools, or ironshod boots can 
easily cause an accident. 

(7) When men are working on circuits, all switches 
on which their safety depends should he padlocked open, 
and warning notices posted. These precautions should 
only be removed by the man who made them. 

(8) Don’t carry steel rules, centre punches, bunches 
of kevs, or similar metal articles in your pockets while 
attending to electrical machinery or switchgear. They 
have been known to cause severe accidents. 

(9) When installing new machinery be certain that all 
frames and metal guards are efficiently earthed. 

(10) When connecting knife 
them that when in the ©“ 
dead. 

(11) Don't wind flexible wires or cables round metal 


parts of machines or structures, especlallv those of 
square section. 


, use à 
work with one 


switches, so arrange 
off"' position the blades are 
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(12) In case of an accident, at once take steps to 
remove the victim from the circuit, but in so doing 
only use some non-conducting material, such as wood, 
cloth, or rope, or some loose part of his clothing, or 
switch off the current. 

(13) If breathing has ceased, apply artificial respira- 
tion without delay. Many lives have been needlessly 
lost through neglect to do this. Cases have been known 
where men have revived after two hours’ treatment. 


(14) Don’t enter battery rooms with a naked light. 
The gas generated is sometimes explosive, 

(15) When wiring battery rooms it is preferable that 
switches und fuses and plug connections should be fixed 
outside to prevent danger from the above-mentioned 
cause, 

(16) Don't close any switch unless vou are perfectly 
familiar with the cireuit which it controls, and are 
aware of the reason for its being open. 


SOME EXPERIENCES OF A CHANGE-OVER. 


By H. CORNER. 


THE object of this article is to give information con- 
cerning the replacing of consumers' appliances by the 
supply authority, when the system) of distribution 1s 
changed from direct to alternating current. The 
experience recorded was gained as the result of a recent 
change-over of about a thousand consumers in a 
residential area. 

.Although certain Press notices are the only legal 
warning necessary to consumers, it is advisable to make 
a house to house canvass. When the meter readers 
are on their round they can make the necessary in- 
quiries as to the nature of the load. A warning to those 
who '' keep " records. Don’t imagine you know what 
is on the mains. Only a change-over will reveal this; 
and be prepared for anything. 

Most people are delighted to receive a new meter in 
place of the old. They think they are getting some- 
thing for nothing out of the authority; and when 
bound on such a benevolent mission one is generally 
greeted with a smile. Occasionally one meets with a 
“ What's the game?" sort of fellow, who, by the way, 
is generally a woman. Many of the direct-current 
meters had not been changed during the war, and on 
being brought in were found to be, on the average, 
8 per cent. slow. Some of the new meters would be 
2 per cent. fast. At the end of the quarter most of the 
consumers had developed a theory as to the reason of 
the change-over, and for about a month after none of 
the mains staff dare venture out before dark. If any- 
one wants to study psychology let him join à mains 
staff, and serve through a change-over. The change- 
over of supply is nothing compared with the change-over 
in the temperament of the people. 

Irons should be serviceable on both supphes, but with 
most makes it will be found that the iron does not heat 
up so readily on alternating current. Consumers have 
an irritating way of pointing out this fact, and it 
takes some explaining away. . 

The same feature is common in the case of radiators, 
only to compensate for this the alternation causes vibra- 
tion, and this noise gets on to the nerves of the eon- 
sumer. In one case which had to receive the writer’s 
attention the radiator stood on a tiled fireplace, and 
Ше noise could be termed a nuisance. The writer took 
up the radiator, examined it in the approved manner, 
made some slight adjustment, and put it down on to 
the carpet, and the noise practically ceased. The 
writer has not been near the house since. 

Certain tvpes of motor machines, such as vacuum 
cleaners and hair-dryers, which are supposed to be 
universal, do not run so well on alternating as on direct 
current. The speed drops about 30 per cent., and in 
the two cases mentioned the apparatus are useless. In 
у few cases the writer cured the trouble by inserting 
resistance in the field circuits. Old radiator spiral is 
useful for this work, and can generally be stowed away 
in the carcase of the motor. 

Battery charging is a problem to be faced. On this 
change-over the difficulty was met by installing small 
motor-cvenerator sets. A convenient size is one which 
wives 15 secondary volts with a full-load current of 7 
пр. With a 2-amp. load the voltage will be 25, 
and to facilitate charging. a field. resistance should be 


included, as any resistance which is used direct off 
the mains will generally be found to be too large. 

Violet-ray and other medical apparatus will have 
to be converted, and while these present no serious dith- 
culty, trouble arises from the fact that the con- 
sumer does not think it necessary to declare such pro- 
perty, and the first intimation that anything is amiss 
15 When some gouty old person storins into the office 
with a parcel under his arm, and wants to know why 
there is a conspiracy against his person. The agility 
displayed by some of the atfllicted is amazing, especially 
in view of the fact that they have not had the use of 
their apparatus for a few days. 

The replacing of the direct-current apparatus used 
in connection with organ-blowing is a task best left 
to some firin which specialises in. this class of work. 
Pressure varies as the square and volume as the cube 
ої the speed, and so there should not be much difference 
between the speeds of the two machines. "The blower 
and the motor are generally connected by a flexible 
coupling, but the ditliculty of the change does not lie 
so much in the changing of the machines as in the 
choice of controlling device. 

The alternating supply was single-phase. The area 
of supply to be changed was divided into sections, and 
an e.h.p. single-phase feeder was run to a sub-station 
ir each section. Ву bringing out a central point in the 
transformer secondary, it was possible to use tle 
direet-eurrent, distributors and have an alternating 
three-wire supply. By this means, motors, although 
single-phase, could be either 230 or 460 volts, depend- 
ing on their size. Most engineers have an idea that 
single-phase motors do not operate as well as direct- 
current machines, This idea is confirmed after а 
change-over. The motors used may be divided into two 
classes: those from 1/6th to 2 h.p.. and those from 
2 to a maximum of 7 h.p. Some of the sinaller ones 
were serles machines, and the rest, excepting the 7-h.p., 
were squirrel-cage. The 7-h.p. motor had a wound 
rotor, with variable resistance. 

Starting trouble was the chief difficulty with the 
motors. The smaller class had '* Twinob ° switches as 
starters. An unloaded motor often refused to start. 
It seemed as though the rotor was locked when in a 
certain position. The motor would pick up if the rotor 
was turned a little from this position. The direction 
of rotation depended on which way the spindle was 
turned. If the motor started on its own it would run 
very slowly for about ten seconds, and then very sud- 
denly pick up speed. The same trouble was experi- 
enced with the larger class. All the machines had to 
be provided with loose pulleys, and even with thie 
assistance starting was a slow, grinding business. - The 
starters were of the common spiral type. The starting 
winding was cut out after the second stop, and, of 
course, one had to wait on this stop until the machine 
eathered speed. Consumers would not do this. and 
for weeks after the change-over the staff were giving 
lessons on starting. A small overload brought the 
machines instantly out of step. One motor was fitted 
with a clutch pulley, but this did not survive a week 
on a sausage machine. Shortly after the change-over 
a contractor fixed a 2-h.p. motor on dis section for a 
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new consumer. The contractor could not get the 
machine to start, and deserted, so. the consumer asked 
for our assistance. ‘The supply main entered the pre- 
mises at a point which was 50 yards from where the 
meter was fixed. The consumer’s mains were 7/.036. 
On open circuit the supply voltage was 230, but this 
dropped to 185 when the starting handle was put on 
the first stop. The current was 30 amperes. Difficulty 
was experienced in starting this motor. 

Some of the new meters were a source of trouble.. 
Мапу messages stated that there was an alarming noise 
coming from the meter cupboard. Investigation proved 
that this was caused by the rotor coming into contact 
with the pole pieces. This was soon put right, but 
another bad habit, “© creeping,” was not so easily cured. 


Fifty complaints were received about bad light and 
fliekering. The writer spent many hours in damp, 
dark cellars watching a voltmeter and studying voltage 
curves. The root of all the evil was in the consumer's 
main switch. The negative pole was covered with a 
blue, insoluble substance, which could not be cleaned. 
In every case à new switeh cleared the fault. Needless 
to sav, some of the consumers thought that the supply 
authority should have provided the same. 

Everything must have an end, even a change-over; 
and now, complaints rectified, consumers are happy once 
more. А reduction in price has proved the mains 
man's contention that the change-over was for the con- 
sumer's benefit. The mains man's prophecy has become 
the mains man's pride. 


OIL RING LUBRICATION. 


By J. T. 


Tue writer’s experience, covering many years, in the 
provinces and in the metropolis with motors and 
generators, both a.c. and d.c., has been convincing that 
with proper care and with oils possessing the necessary 
viscosity, and witl suitable provision effectually to con- 
tend against draught, oil-ring lubrication will be found 
absolutely dependable. | 

` Considerable trouble was met with when oil-ring 
lubrication was first introduced in connection with 
d.c. motors and generators. The cause of the com- 
parative failure of the ring-oiled bearing was a 
strong draught arising from the action of a parti- 
cular form of armature winding, which was detri- 


mentally effective in exhausting the bearing of its ' 


oil, and running it dry and dangerous. The fault 
being localised, a remedy had to be put forward. In- 
stead of the end of the armature having a series of pro- 
truding bars, acting fan-like on the adjacent journal, 
the armature end was sinoothly covered with well- 
shellacked cotton cloth. This was most effective in dis- 
posing of the cause of the trouble, and oil-ring lubrica- 
tion forthwith came to stay. 

The oil-rings are made by some firms of gun-metal 
from castings of tubular form, bored and turned truly 
concentric. These answer their purpose very well 
indeed, and would be advocated, were it not for the 
unnecessary cost involved, in the use of such an expen- 
sive material. Other firms— manufacturers of lower- 
class goods—make their rings out of commercial brass 
tube, and produce them by just ''papering"' them 
inside and outside and parting them off from the tube. 
Never was there a greater mistake. They are inexpen- 
sive to produce, it is true, but many ruined journals 
are immediately traceable to such mistaken parsimony. 
The essentials of and for an oil-ring are concentricity 
and uniformity of width and weight, and if such essen- 
tials are absent, then the ring will not rotate with the 
shaft and effect its lubrication. 

Between the two extremes referred to above lies a plan 
less expensive than the first. and vet equal to that in 
the result. 7.e., to turn and bore the rings truly from 
extra-thick commercial brass tube. 

The rings should be made approximatelv twice the 
diameter of the journal it is required to lubricate, and 
the width about one-half of the shaft diameter. Ак re- 
gards thickness, it has been proved by experiment that 
the thicker the ring. with its consequently increased 
weight, the more dependable is the rotation with the 
shaft, the oil allowing the greater surface of the heavier 
ring to pass through it with less increase of friction com- 
pared with the frictional drive of the heavy ring by the 
shaft. 

Chain oiling is good and dependable ““ as long as the 
chains endure,” but it may surprise many to learn that 
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though the chain, with its links and pins, is covered 
with oil all its working and non-working time, one 
ring will outlast twenty chains; it 1s by no means un- 
common, when a machine has been dismantled where 
chain-oiling has been used, to find the links and pins 
altogether out of commission and lying snugly at the 
base of the oil sump. Those in ‘‘ the trade’’ are 
familiar with the reason for the adoption and use of 
chains, but in case some have never heard, and others 
may have forgotten, it may be said that the practice 
arose in a not altogether first-class concern, where 
couplings were frequently required to be fixed on the 
ends of shafts adjacent to a journal which needed oil- 
rings. As is well known, these rings must always be 
put in place before the coupling is keyed on. So, to 
pander to the careless mechanic, that particular concern 
adopted chain oiling, and others, not knowing better, 
followed in its steps. 


A Large Electric Lamp.—A 30,00)-watt incandescent light 
bulb was one of several electrical features of the 16th annual 
convention of the Illuminating Engineering Society at 
Swampscott, Mass. (says the Evening News). The bulb is 
the largest of its kind ever made. Two special generators 
were lent by the Army to operate the lamp at Swampscott. 
The bulb was suspended from a pole in front of the hotel 
where the electrical experts had their convention. The light 
it produced at night was so powerful that objects a quarter to 
half-a-inile distant were easily discernible. When the lamp 
is lighted a temperature of about 3,500 deg. C. is generated in 
the filament, and an electric fan is used to cool the bulb. 
The glass part of the lamp is approximately 183 in. long and 
19 in. in diameter. The giant light was made in the same 
manner as the ordinary size bulb. It has four coils of drawn 
wire. The ordinary “hard glass"' of the type found in the 
usual incandescent light is used. Thirteen lamps similar to 
the one exhibited have been made. They are designed for 
use in moving-picture studios. It is claimed that such lights 
are more suitable than are lamps because of the absence of 
the flicker and the softer tone of the light rays. 


Sweden's Water Powers.—Some time ago a committce 
was appointed by the Government of Sweden to investigate 
the question of the extensicn of electricity supply throughout 
the country, and a report on the subject is expected to be 
issued in the near future. In the meantime the engineering 
secretarv to the committee is reported to have stated that no 
difticulties would be experienced in carrying out the electrifica- 
tion of the whole of Sweden, as the resources available are 
computed at from 30 to 35 milliards of kilowatt-hours. It is. — 
however, estimated that the requirements of the country about 
the vear 1940 will represent six milliard kW-hours, of which 
one half would be needed by the big industries. excepting the 
electrochemical industries; and the railways would need about 
15 per cent of the total probable consnmption in question. 
The committee has divided the whole of the country into 14 
districts for the establishment of a distributing network, the 
districts being tixed according to the situation of the water- 


falls. 
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TRANSATLANTIC RADIO-TELEPHONY. 


A Successful Demonstration of its Possibilities. 


Іт will be recalled that about seven years ago the 
American Telephone and Telegraph Co., making use of 
the United States Navy antenna at Arlington, Virginia, 
carried out a series of tests for the purpose of demon- 
strating radio-telephony carried on entirely by means 
of thermionic valves. Observers at Paris, Honolulu, 
and Darien during September and October, 1915, heard 
speech at all those points—the first successful long- 
distance .tests—and the record established between 
Arlington and Honolulu has never been broken. Those 
experiments, however, were in no sense commercial, but 
since then great progress has been inade in the design 
and commercial value of high-power vacuum valves 
and in their application to radio-telephony and tele- 
graphy. . 

This fact was successfully demonstrated early on 
Monday morning last, when we had the privilege of 
being present during the reception of speech by the 
International Western Electric Co., Inc. and the 
Western Electric Co., Ltd., which companies are co- 
operating with the American Telephone and Telegraph 
Co. and the Radio Corporation of America, with the 
object of determining the best conditions for trans- 
atlantic telephony. 

Messrs. Thayer, Carty, and other speakers used 
office telephones at 159, Broadway, New York, and 
a 70-mile land line conveyed the speech to the radio 
transmitting station at Rocky Point, Long Island. The 
antenna used is 450 ft. high and 1} miles long, being 
carried on six towers; the 20 10-kW water-cooled valves, 
similar to that described in our issue of December 15th, 
1922, p. 921, are each capable of dissipating 26 kW, 
but the actual output during the tests was 60 kW, the 
wave length being 5,000 m. 

The demonstration took place at the new Western 
Electric factory at New Southgate, North London, 
where the speech was received on a 6-ft. frame aerial in 
conjunction with a total of eight valves—one oscillator, 
three ordinary, and four extra amplifiers—which en- 
ubled the 60 listeners to hear by means of ordinary 
head telephone receivers. A ‘‘ loud speaker ’’ was also 
used for a short period. 

The speeches commenced at 2 a.m. and conversation 
in reply to cablegrams continued until 4 a.m. Through- 
out, speech was clearly audible with hardly any varia- 
tion in volume, and very little interference. 

The accomplishment of the Western Union Telegraph 
Co., though less spectacular, was noteworthy also, for it 
maintained direct cable communication between New 
‘York and New Southgate, and several messages were 
transmitted to New York in under one minute. 

In the present tests, which are entirely one-way, a 
large advance has been made by sending out from the 
transmitting station enlv that component of the modu- 
lated wave which is essential to the production of intel- 
livible signals. In the usual method of transmission 
not onlv is this essential component radiated, but also 
one which is an exact duplicate of it which contains no 
element of signal whatever. The effect of the new 
method of transmission, which, it is claimed, has never 
been used before, is that the same intelligibility of 
signal is secured with an expenditure of only one-third 
or one-fourth of the power previously required at the 
transmitting station. The transmitter used in the 
tests is able to supply 200 kW to the antenna, which 
would be equivalent to at least 600 KW in a system (if 
such existed) transmitting the complete modulated wave. 
Another great advantage of this method of transmission 
is that the range of frequencies occupied by the trans- 
mission is less than one-half that required in the 
ordinary methods. This advantage. while not of ex- 
treme importance in the broadcasting range, is of pre- 


‘than this. 


dominating importance in the limited range of fre- 
quencies available for long-distance radio communica- 
tion. 

One of the controlling factors is thut the band of fre- 
quencies (or wave lengths) used in transmission should 
be as small as possible because bands at low frequencies 
(long-distance operation) are valuable, a range of only 
00,000 cycles being available to carry the entire trans- 
atlantic traffic, both telephone and telegraph. Now, 
intelligible speech requires the use of about 2,000 cycles 
(telegraph 200), and it is important that, in modulating 
a radio-frequency carrier to produce radio signals, it is 
not done in such a way as to occupy a greater range 
The common method of transmission, such 
as 18 used in broadcasting, requires more than twice the 
range of frequencies in the modulating speech, but since 
broadcasting is done at much higher frequencies this is 
not important. | 

Because of the very large difference between the dis- 
turbances in summer and winter, the transmitter power 
output, without requiring investment of capital in 
peak-load apparatus, which is idle a vreat deal of the 


time, should be capable of variation from, say, 100 to 


1,000 kW. 

For telephony, all the major requirements may be met 
by one system. The use of the minimum frequency 
range may be secured by transmitting only опе 
‘side band " of the complete modulated wave instead 
of both side bands and the carrier wave. This method 
is now in use in the wire-carrier telephone system of the 
American Telephone and Telegraph Co. and its asso- 
ciated companies. 

The greatest power efficiency is also realised by this 
method of transmission, together with the use of three- 
element vacuum tubes throughout. This is the type of 
system used in the tests. The single side band is selected 
at low power and then amplified by means of water- 
cooled power tubes up to a level of about 60 kW and 
radiated from the antenna, this being equivalent to 
more than 200 kW of the complete modulated wave. 

At the receiving end—in this case London—the miss- 
ing carrier-frequency component is introduced by means 
of a local vacuum tube oscillator and the then complete 
signal detected to produce the original speech sounds. 

While it is much too early to draw conclusions, it is 
interesting to know that between January Ist, 1923, 
when the receiving apparatus was installed, and Janu- 
ary 15th, 1923, a signal-to-noise ratio of 10 or greater 
was maintained every test day for 14 hours (between 11 | 
p.m. and 1 p.m. Greenwich time), and fairly good tele- 
phone speech could be heard at any time between these 
hours provided near-by stations were not working in the 
frequency range used, from about 56,000 to 59,000 
eycles per second. This, however, is the most favour- 
able time of year, and in the summer, when disturbances 
are much greater, a correspondingly greater amount of 
power will probably be needed for the same results. 

Measurements have been going on for some time in 
America, and since the first of the vear the experimental 
station at New Southgate, used in the transatlantic 
demonstration of January 15th, has been making field | 
strength determinations. Simultaneously the values of 
electrical disturbance are measured and separated into 
the parts due to continuous-wave interference and to 
* static" ; it would require a year to cover a complete 
cycle. 

When all this information is obtained. it will be 
possible to determine the cost of a radio circuit of the 
required excellence and also the way in which the cost 
varies with the goodness of the circuit, so that definite 
data will be available for the engineering of a commu- 
nication system. 
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In conclusion, Mr. F. Gill, European chief engineer 
of the International Western Electric Co., and his staff, 
as well as Dr. H. W. Nichols and Mr. H. T. Friis, of the 
Research Department of the American Telephone and 
Telegraph Co. and the Western Electric Co., who have 
come over from America in connection with the experi- 
ments, must be most heartilv congratulated on the 
success that has attended their efforts. The results 
obtained cannot be described as ‘‘ freaks,’’ and are 
therefore of the utmost importance. 

It is important to realise the tremendous difference 
between the occasional reception of radio-telephone 
signals (for example, those from American broadcasting 
stations) and the continuous and reliable reception of 


telephone messages for commercial purposes. For 
limited periods (in the night in winter) it is possible to 
receive, in England, telephone messages from low- 
power, short-wave, stations in America, but during 
the daytime and for the whole twenty-four hours in 
summer the strength of signals received from such sta: 
tions is so minute compared with the always-presen! 
electrical disturbances that reception is entirely impos: 
sible. It is necessary to make use of longer waves and 
very much greater power to ensure reliable transmission. 
This fact has long been known. but the public is likely 
to be misled by the accounts which always appear during 
the winter time of freakish results in the reception of 
short-wave signals. | 


DOMESTIC LOAD BUILDING. 


^ DISCUSSION 


AT LIVERPOOL. 


Mr. W. A. GiLLOTI's paper on the above subject, which was 
abstracted in our issue of December 8th, 1922, was read and 
discussed at the Liverpool Sub-Centre of the North-Western 
Centre of the INSTITUTION OF ELECTRICAL ENGINEERS on Decem- 
ber llth, 1922. 

Mr. Dickinson said that the manufacturers had made up 
their minds that there was good business to be done, and all 
must agree with the suggestions the author made. The diff- 
culties facing electricity supply undertakings were two: In 
the case of d.c. supply over very long distances from sub-sta- 
ticns they were bound to find trouble in keeping up the pres- 
sure at the ends of the distributors. It was of no use going in 
for a big campaign to develop the use of domestic appliances 
until they had some method of dealing with the load that it 

ave. Onan a.c. system it was comparatively easy to add ad- 
Fitional sub-stations, but when a new d.c. sub-station had to 
be installed, it was a very costly matter. 
had installed automatically-controlled sub-stations. They 
wanted a two-part tariff, a fixed rate, and a low-running 
cost, but what was the fixed rate to be based upon? The 
rateable value system was not ideal by any means and had 
the disadvantage that in the better-class areas of a town the 
fixed charge bore a higher proportion of the total cost than 
was the case in the poorer districts. 

If the tariff was fixed on the kilowatt basis, it meant that 
the number of lights must be checked every vear. Had Mr. 
Gillott considered the area occupied by the house as a basis 
or the number of rooms in a house? 

It was very desirable to interest ladies in this class of work; 
if the lady of the house only knew what amount of work she 
could save, she would do the canvassing for the supply 
authorities. He spoke from persona] experience. 

Mr. J. E. NELSON was of the opinion that if the demand 
was a profitable one, they must offer cheaper rates and, if 
they could afford to do that, the domestic load would build 
itself without any very elaborate organising effort. The best 
propagandist was a satisfactory service, which could not be 
given without reliable appliances. Electric heating, while 
equally as profitable to the supplier as electric cooking, was 
more easily introduced in the home by reason of the relatively 
cheap apparatus obtainable and its more obvious advantages. 
When the electric habit was thoroughly established electric 
cooking might become general, but from the point of view of 
propaganda work, heating was a safer recommendation than 
cooking to the domestic electricity user. Taking the published 
rates of 10 undertakings in south-west Lancashire and 
Cheshire, the lowest heating and cooking rate was 144. and 
the highest 4.4d., while the majority were not less than 24. ; 
at those rates electric heating and cooking was a luxury— 
quite worth paying for by those who could afford it, but 
rather out of the reach of the type of consumer the supply 
authority must cater for if it was really to dislodge the gas 
suppliers and put electric heating and cooking in the same 
position as electric lighting. › 

A low flat rate was more likely to attract the domestic 
consumer than even a more favourable two-part tariff which 
was difficult to explain to the housewife; the sneaker did 
not care for any two-part tariff which was not based on 
measured maximum demand. The electric iron was a valuable 
propagandist. but many makers spoiled an otherwise good 
job by providing a miserable connection for the flexible. Every 
~mall electrical trouble tended to shake the confidence of the 
user in all electrical appliances, and a consumer who had 
used an ircn for twelve months without апу trouble was 
more likely to install cooking and heating apparatus than one 
who had been bothered with shorting flexibles. The electric 
cooker must be reduced in price if it was to become an article 
of general use. ‘The mechanical details in small domestic ap- 
plances were frequently faulty, especially at the terminals, 


In Liverpool they 


and if manufacturers would pay more attention to such points 
and supply an article less easily damaged and more easily 
repaired, they would help to foster the domestic load. 

Many supply undertakings had not a suitable distributing 
system in being to meet increased demands without con- 
siderable additions to mains and services which it would have 
been foolish to undertake at the prices ruling until recenily. 
That no doubt partly accounted for the slow progress made 
in recent years. 

Mn. О. C. WavaooDp said that the financial aspect of the 
problem was what the public would require information about, 
and propaganda work of the nature outlined in the paper 
would not be very convincing. А drawing-room coal fire 
would consume one cwt. of coal in 60 hours which, with coal 
at 45s. per ton. would cost approximately 0.5d. per hour. 

To make a 2-kW electric fire equal to that in cost of running, 
energy would have to be supplied at 0.25d. per kWh compared 
with 24d., the figure quoted in the paper; in addition, the 
maintenance charges due to the elements fusing would have 
to be met. | 

With regard to cooking, relative figures of the prices of 
electric and gas cookers, and cost of hire, might be useful: 


Cooker. List Price. Cost-of hire per annum. 
Electric ... £22 90) per cent. = £4 8в. Od. 
* Gas к £10 3 per cent. = £ 6s. Od. 


From that comparison it was estimated that with electrical 
energy at 0.5d. per kWh and gas at 30d. per 1,000 cu. ft., 
cooking became a financial proposition. The author referred 
to the present tendency to charge 144. per kWh, but experi- 
ence suggested that the inclusive figure was much higher, 
facts that must be faced and-dealt with in any propaganda 
programme. 

If it was impossible to supply cheap energy. efficiency with 
reliability should be the aim of manufacturers of domestic 
appliances. Several tests had been made in the laboratories 
of applied electricity of the University of Liverpool in order 
to arrive at the efficiency of apparatus used for raising water 
to the boiling point. The efficiency of the immersion type 
heater, under ideal conditions, was 90 per cení.; that of the 
well-known immersion type element heater averaged about 
80 per cent. under normal conditions; and the maximum 
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efficiency of the standard flat-ring boiler (about 0.75 kW 
capacity to boil 1.6 pints) was 38 per cent. (fig. 1). Those 
fiyures showed that in order that customers might get the 
best results, the immersion type was the опе the manu- 
facturers should standardise for kettles. 

Mr. E. Moxon agreed with the author that it was absolutely 
essential that an experienced staff should be available. 

The figure of 300 kWh per annum as the average demand in 
houses for lighting purposes was somewhat high for large 
houses, but about right for smaller property. He did not 
agree with the author's combined tariff: in fact, the author's 
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suggestion to rate on the combined charge in its present form 
destroyed the object of the maximum-demand system and 
was little better than a maximum-demand charge for lighting 
with an independent flat rate for heating, with the saving 
grace that it only required one meter with common wiring 
for all purposes. | | 
' The speaker preferred a similar form of tariff with a fixed 
charge per kW of maximum demand having a minimum 
annual payment against that portion of the rate to cover 
standing charges suggested for the lighting installation, to- 
gether with a low flat rate per kWh consumed, reducing 
either by a sliding scale or discounts, applying only to certain 
consumptions per kW of maximum demand, the lower rates 
to apply successively after calculating the charges due first 
on the higher rating progressively. Such a tariff would re- 
quire the addition of a demand indicator to that suggested, 
but only one meter, whilst the wiring could be cominon for 
all purposes. 


With regard to the domestic load on Sundays, the author's 
conditions applied to industrial towns and not to those cf a 
purely residential character. 

Mr. А. S. WILSON thought the matter was now purely com- 
mercial and its successful development depended upon co- 
operation between supply authorities, manufacturers, and 
contractors. From the manufacturers’ point of view, the 
supply authorities could still do a great deal of advertising, as 
the consuming public looked to them for information more 
than it did to the contractor or the manufacturer. Мапу a 
good word could be put in by the supply authorities if their 
representatives, such as meter readers and inspectors, who 
regularly visited consumers, were to take all favourable oppor- 
tunities for propaganda work amongst actual consumers. 

The cost of selling to-day. particularly in that line of busi- 
ness, had reached a very high figure and it required. to be 
spread a little more fairly over those benefiting from the sale 
of both apparatus and power. Another direction in which thev 
might further the cause was that the supply authority might 
strongly urge on each new consumer that a reasonable number 
of power plug points be initially installed with a view to the 
extension of that load as such advice would be more readily 
received from the supply authorities than from the contractor. 
Most existing installations could. carry two or three times 
the amount at present connected up as a number of smalt 
appliances could be operated from existing points now only 
supplving, say, a 30-watt lamp, which were available for, 
say, 500/600 watts. 

Mr. R. W. Watson said that from the electrical contractors’ 
point of view the author's suggestions were valuable. In 
Liverpool the supply authority laid a main into a house to 
deal with at least 5 kW: Usually the consumer started with 
a lighting load only, and when he required power for heating or 
cooking, the contractor had to tell him that the service switches 
must be charged, the cost of which was often more than that 
of the actual wiring to the power-consuming point. If the 
supply main was always installed for a minimum of 25 amperes 
it would be reasonable for the service switches, &c., to be 
of the same size, assuming that the charge for lighting or 
heating was a flat rate, which was desirable as it was much 
easier to get the consumer to understand that rate. The 
supply authority need not offer separate rates; a mean 
rate could be found for all purposes. The author's fixed 
charge per kilowatt on the two-part tariff was too high and 
as regarded his suggestion of municipal showrooms, contrac- 
tors would have no objection to that provided sales were not 
made direct to the public. * The showroom should not be 
run for profit, but be a charge on the electricity. department. 
It would be of benefit if the electrical departments of muni- 
cipalities had occasional inforinal meetings with the ecn- 
tractors in their districts to discuss propaganda work. 


Mr. Н. P. Tavernor explained that in his district. whore 
the average house only had from ten to twelve lights it would 
not be advisable to have a two-part tariff. An electric 
fire. kettle, and boiling ring were far better than a cooker 
in that size of house, and the ordinary lighting and power rate 
was by far the best, as the two-part tariff was too complicated. 


Mr. J. H. COLLIE pointed out that very few supply authori- 
ties had been in a position to supply the necessary power 
because their distribution mains were not of sufficient capacity. 
Other very important drawbacks were the high cost of elec- 
tricity, and the fact that most premises required extra wiring 
for anything above 500-watt circuits. Perhaps some arrange- 
ment of free wiring, or payment by instalments, might get 
over that difficulty. They were also rather handicapped in 
this country as compared with America in fittings. The 
standard bayonet lampholder was not nearly so suitable for 
power connections as the Edison screw type, which would 
carry anything up to the capacity of the flexible supplying 
it. Also the ordinary. tuinbler switch was not so vood as 
the American rotary switch. It was therefore not safe to 
use articles which took more than 3 or 4 amps. on the majority 
of lighting eireuits. However, it was now possible to get 
havonet holders and tumbler switches which were a great 
inprovement on. the old ones from a current-carrying: point 
of view, and if supply authorities encouraged the use of 
these types for апу installation. where it was likely that 
the smaller domestic articles would be used, it would 


t 


not be necessary always to install separate circuits and 
plugs. i 

MR. S. E. BRITTON said that his house had been completely 
electrified for more than 10 years, and he was quite satisfied 
that the results that could be obtained from lighting, cleaning, 
and cooking could not be obtained by any other means. lle 
agreed with the author's point of view regarding showrooms, 
advertising, exhibitions, and other means of giving publicity 
to the value of electricity in the home. The one unsatis- 
factory feature of publicity propaganda was that it was ex- 
tremely dithcult to gauge the actual amount of business ob- 
tained by such means. Any developments which took place 
after publicity were naturally attributed to it, whereas it was 
possible that some of the developtuents might have taken place 
without any effort on the part of the undertaking. For that 
reason he did not believe in spending large sums of money; 
frequent Inexpensive reminders Were probably all that was 
necessary to achieve the objects in view. He agreed with 
Mr. Dickinson that it was essential to have a two-part багі, 
but it did not seein to be very important whether it Was a 
kilowatt charge, a тахил demand charge, a two-rate | 
ше{ег, or based upon the rateable value of the property, or 
upon the floor space as in Dundee, for meeting the standing 
charges along with a low price per kWh. He knew of no two- 
part tariff which was absolutely correct. It became a matter 
of expedience, and so long as a tarif was in use which enabled 
the business to be obtained on a profitable basis and the con- 
sulmers Were reasonably satisfied with the cost, it was not of 
great Importance which of the foregoing inethods was adopted. 
The diversity factor of 9 to |, referred to by the author, was 
a very encouraging achievement. If the author could obtam 
additional instances to confirm that very high figure the fear 
frequently expressed in connection with small undertakings 
concerning the inability. of their systems of distribution. to 
cope with domestic electricity supply and the ‘cost of larger 
mains would scon be forgotten. 

He had not yet been able to see the logic of the Electrical 
Contractors’ Association's attitude towards municipal authori- 
ties selling electrical apparatus. The Association. did not 
attempt to control the sale of electrical apparatus and the 
wiring of consumers! premises by supply companies, but ив 
soon as local authorities embarked upon such work, contrac- 
tors attempted to make themselves heard. They. entirely 
ignored the fact that prior to the supply there were no con- 
tractors In many of the towns, and although the undertakers 
Invested large sums of money in promoting the supply thev 
were asked to await the pleasure of others to provide the 
needs of consumers in the sale of apparatus and the wiring 
of ccnsuimners! premises. 

It was only necessary to observe the achievements of the 
gas industry to realise the extent to which the electrical indus- 
try suffered by electricity supply undertakings refraining from 
the sale of apparatus and wiring work. It was very often 
advantageous to develop the use of a particular piece of ap- 
paratus by supplying it on hire, but the opportunity should 
be given to the consumers to also obtain the apparatus on 
hire-purchase ог to purchase it outright in. the first instance. 


LEGAL. 


Alleged Shock from Tramcar. 


Tre Bolton County Court, on January Pith, was called upon 
to decide Whether it was possible for anyone on a tramear ta 
sustain an electric shock. The. case was ene in. which 
Jonathan Booth, tram driver, sued the Bolton Corporation 
for damages on account of shock. incapacitating him from 
work. He stated that he was teaching a probationer driver 
when the car refused 0 move, though the full 560 V was 
applied. . Plaintiff. gripped the canopy standard and found = it 
alive, the result being that he received a shock. He could 
not remove his hand until the other man had shut off the 
power. The defence was that it was impossible for anyone 
on the car (even if the tar were " alive °) to sustain an elec- 
tric shock because of the fact that the car was insulated. A 
medical specialist said he would never have dreamt, on 
examining the man's hand, that he had had an electric shock. 

The Judge said that he was bound to accept the evidence 
for the Corporation that a person could not sustain a shock in 
the manner alleged. There must have been a sudden stoppage 
in one of the man's minor arteries. Пе found for the Cor- 
poration, with costs. 


Fellows Magneto Co., Ltd., v. Armstrong Siddeley Motors, 
Ltd. 

Tas action was down for hearing in the King’s Bench Divi- 
sion on January 12th, by Mr. Justice. Roche, but before it 
was reached it was stated by Counsel that the сазе involved 
a great deal of detail as to the construction of madcnetos 
with which his Lordship ought not to be troubled. [t had, 
therefore, been agreed that it should be heard by Sir Edward 
Pollock, one of the Referees. 

The case was formally referred. for hearing to the High 


Courts Official Referee. 


om 4 94 fue “= - а т -^ * 985 - 


` F - , 


© Vol92, No. 2,356, January 19,1922.] THE ELECTRICAL REVIEW. | 98 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 


if considered of sufficient interest. 


. Jackson Cooking Equipment. 
· One of the latest improvements in its cooking apparatus 
made by the JACKSON ELECTRIC STOVE Co., Lrp., 143, Sloane 
Street, S.W.1, is the arrangement shown in fig. 1. This is 
designed, somewhat on the lines of a popular American type 
of cooker, to do away with the stooping necessitated by the 
slavish copying of coal-fired ranges and gas ovens. It will 
be seen from: the illustration that three switches are pro- 
vided each giving three heats in ovens and grills. > The oven 
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Fic. 1.—А New ‘“ JACKSON ’’ COOKER. 


elements are protected by steel guards, and consist of steel- 
reinforced fireclay wound with spirals of special alloy wire. 
As far as practicable, connections are made by solid rod and 
all mica insulation has been eliminated, as well as loose flexible 
leads. The framework upon which the oven is mounted is of 
cast iron and steel: A rack for plates is provided, as well 
as a hood on the top of the oven. Another useful feature is 
the shelf for utensils below the oven and grill. 


The B.T.H. Broadcasting Receiver. 

Of the numerous designs of radio broadcasting reception 
sets now on the market, that made by the BRITISH THOMSON- 
Houston Co., Lrp., Rugby, is a good example. This set which 
is depicted in fig. 2 possesses a number of original features. 
As will be seen the: panel is set in the box at an angle 


Fic. 2.—Тне B.T.H. CRYSTAL RECEIVER. 


making the apparatus more easy to work than if it were in 
either a horizontal or vertical plane. The panel and insula- 
tion generally is of the chocolate-coloured composition used 
in the manufacture of B.T.H. magnetos. wo separate 
crystals are provided in a transparent covering. One of these 
is put into contact with a thin wire ''feeler '" ; the other is in 


two parts (really two crystals) the faces of which are placed 
in contact. The use of a particular crystal depends upon 
the circumstances and the nature of the transmission. ‘The 
wire and crystal are the more sensitive, but occasionally too 
great а sensitivity is a disadvantage. The tuning inductance 
is adjusted by a circular knob, and an index scale enables 
the best positions to be recorded. Although designed for the 
reception of short wave-lengths, provision is made for long- 
wave reception. There are two terminals, normally short cir- 
cuited by a link, to which additional coils can be connected 
at will. A double earpiece, 4,000-ohm head-set of the firm's 
manufacture is a part of the equipment, and a complete 
single-wire aerial equipment is also provided. 


The ‘“‘ Heatrae " Boiling Ring. 


ELECTRIC Frees, Lrp., King Street, Norwich, has brought 
out a well-protected boiling ring (fig. 3), with' a loading of 
1,330 W, controlled by a three-heat switch. In this appliance . 


Fic. 3.—A ‘‘ HEATRAE "" BoILING RING. 


the element is simply wound and is protected by a solid or 
open cast-iron top, secured by one screw in the centre. This 
arrangement makes the replacement of the element very 
easy. The plate is 8 in. in diameter, and’ is mounted on 
feet giving it à height of 54 in.; the weight is 74 lb. 


A Commutator Soldering Machine. 


Mn. P. E. Снармах, N.E. Corner 10th and Walnut Streets, 
St. Louis, Mo., U.S.A., whose armature testing device was 
described in our issue of July 7th, 1922, p. 31, has sent us 


Fic. 4.—A ComMMUTATOR SOLDERING MACHINE. 


details of a machine (fig. 4) which he has brought out for 
soldering all the segments of a small commutator in the time | 
usually taken to solder one by ordinary means. The com- 
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mutator is placed in position upon a suspended bar with the 
connections just above the solder in a container. The depres- 
sion of a pedal raises the level of the solder and this performs 
the work. ‘The solder container is provided with a Jacket, 
which protects the operator froni’the heat of the fire or flame. 
The machine is made in two sizes. The smaller will take 
commutators of maximum and minimum: diameters of 2 in. 
und 3 in. up to 2 in. long. The capacity of the larger size 
is for diameters ranging from 92 in. to 4 in. and a length of 
3 in. | 

Mr. Chapman's British agent is the Toraxic Ergcruc Co., 
LtD., Bedford. | 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. Na 
letter can be published unless we have the writer's name and 
address in our possession. 


A Motor:car Starter Problem. 


I wondered if a reader could explain the following: A well- 
known make of motor-car starter, lighting and ignition coil 
set, was given to me to overhaul, in the course of my duties, 
with the complaint that the dynamo would not generate. On 
examination, I could not see anything wrong with it; after 
the usual tests, &c., I ran it at 2,000 revs., but not the least 
current could I get out of it. Still, it would act as a motor 
when connected to the battery. However, upon © wangling ` 
the field brush I succeeded in getting 6 amps. out of it, in the 
'" best. position.” 

The owner would not go to any expense so advised us to 
“Jet it go at that, whereon the whole set was refitted to the 
саг, and as soon as the engine had reached a decent speed, 
the ammeter read 16 amps. (which is the full rave of the 
dynamo). I inserted. another ammeter in the cir-uit, but 
the reading was the same as on the original instrument. Can 
anyone offer an explanation of this? 

Wouldn't Charge. 


January 12th, 1923. 


The Home Office Regulations, 


Perhaps one of the most important points in connection 
with the above’ and relating to ironclad switchgear, is the 
correct interpretation of the protection of all live parts. 

One sees on the market lines of switchgear by quite good 
firms in which these points are absolutely ignored. 

In some cases, open terminals and clips are exposed, and 
vet a porcelain-protected fuse is placed inside the same box. 
The fuse conforms to the strict reading of the regulations. 

In ventilating this point in your valuable columns, it may 
be that some of your correspondents, and particularly anv 
member of the B.E.A.M.A., will express their opinion as to 
the correct meaning of the word *‘ protection." 

It would appear that the trade generally accepts the manu- 
facturers' assertions as put forward so lucidly in their adver- 
tisements and leatlets, and does not inquire too closely as ta 
what is or what is not correct. 

What applies to the trade also applies to the borough elec- 
trical engineers, for they, with few exceptions, take little 
note of what is put on the circuit, so long as the switch has 


a good naine. 
А. W. Е. 
January 11th, 1923. 


[With regard. to. the last sentence of our. correspondents 
letter, supply authorities’ engineers, though they may of 
course advise consumers, have no rights and no duties in 
respect. of the apparatus installed on consumers’ premises. 
They, therefore, should not be held responsible for the design 
of these appliances,— Eps. Erec. Ве] 


Student Engineers. 


T was both surprised and disgusted to read in your adver- 
tisement. columns of this week's REVIEW, that the Newcastle. 
upon-Tyne Electric Supply Co. is in. the market again for 
student engineers. [ would first of all like to congratulate 
the company upon the new designation which it proposes 
to give to the successful candidates: it certainly sounds and 
reads better than the old designation. of assistant engineers, 
and thirty shillings a week, rising to forty shillings a week at 
the end of three vears is, T suppose, presumed to be better 
than ten shillings a week rising to twenty shillings a week 
during the second year, but the principle is sell there, and 
one naturally wants to know what is going to happen to these 
student engineers at the conclusion of their third-year course? 
Presumably, they will. like many more of us have, become 
biaekberries; such as Ald. Kimber, of the Southampton Coun- 
cil. speaks of on page 67 of this week's REVIEW. 

It may not be generally known that some eighteen months 
ago upwards of thirty assistant engineers were diginissed from 


the staff of the Newcastle Co., owing to the slump in trade, 
and many of these men to-day are still unemployed, yet des- 
pite this the company is now in the market for student en- 
gineers who will presumably find, as many of us did in the 
past, that we were not student or junior engineers, but a 
means of providing the company with cheap vet efficient 
labour. 
' Observer, 


January lth, 1923. 


A Strange Phenomenon. 


Can any of your readers give me an explanation of this 
strange phenomenon often seen in the kinema? ‘The wheels 
of cars and carriages, Instead of revolving naturally, often 
appear to go backwards and drag. I first noticed this some 
years ago in the earliest war pictures, and put it down to a 
defect in the working of a new invention which science had 
not yet had tine to perfect; but the sight of dragging wheels 
again only a few nights ago in one of America’s latest © super 
fihus," called, I believe, " The Eternal Flame, set me 
wondering anew. Can anyone explain? 

Cine-Car. . 

January lth, 1923. 


[The phenomenon is due to a well-known stroboscopic 
effect. The views are shown intermittently, and JË the fre- 
quency of flashing is slightly greater than that of the spokes 
of the wheels, the latter will appear at each exposure to have 


moved back a lttle.—Eps. Exec. Rev. ] 
x 


The Theft of Electricity. 

Though it is so generally known by the supply authorities 
how easily the current can be diverted from the meter, it 
seems hardly creditable that no steps have been taken to 
rectify it; presumably it is only the small fry, whose personal 
pocket is affected, that is likely to make such a daring attempt, 
whereas the larger consumers—factories, &e.—are usually 
fitted with watt-hour meters, and would not Чгеаш of stooping 
to such actions. 

An engineer of a small supply undertaking must be up to 
it, or he will find his revenue on the decline, especially as 
so many batteries are now being charged at home for metor- 
cars and wireless, and there is a reduced charge for these. 

The type of cable referred to by Mr. Reynolds in vour issue 
of January 5th certainly serves a useful purpose, but I prefer 
the outer or neutral better insulated (which is quite a simple 
matter) for localising a fault; E would prefer an "^ earth ? at 
the power station rather than at every. service. 

I have for many years brought this defect in meter terminal 
box design before the representatives of meter makers, and 
urged a complete d.p. fuse unit and meter in one case. The 
tampering is usually done at the meter terminal box, and if 
the one unit is adopted. it is Impossible to “ 
meter without taking off the cover; the whole unit would 
be cheaper. and a meter board dispensed with. The case js 
earthed automatically, ag it should. be. 

I hope you will give your readers an opportunity of ex- 
pressing their opinions on this important matter. : 

A. Preston, 
Enzineer & Manager. 
Electricity Works. Carmarthen, 
January 15th, 1923. 


[Corresponden:e on this subject. will be welcomed.—Eps. 
Erre. REv.] 


The Society of Technical Engineers. 


With reference to the correspondence that has appeared in 
vour columns recently with regard to the S/T.E., we suggest 
that there are two fundamental points. that appear to have 
been lost sight of. 

First, the need for such a society 15 just as great to-day as 
it was four and a half years аро, when it was being formed 
with enthusiasm among a certain. small vet definite. section 
of technical engineers. Indeed, the need is perhaps even 
greater. | 

The profession of technical engineer is still underpaid, com- 
pared with other professions requiring. similar long and ex- 
pensive traming. It is still without its correct status within 
the industry in the minds of the lay public and of the Govern- 
ment. There js still—apart from the work the S.T.E. has 
already done—the same need among technical engineers for 
unemployment insurance. for superannuation, for employment 
bureau work, for legal assistance, for advice with regard to 
patents, employment abroad, Ке. 

There is also still the need for technical engineers in a cor- 
porate capacity, to brine their brains to bear on the problems 
of industry, and to take up in this manner their duty as 
citizens: in fact, owing to the present world-unrest and uni- 
versal bad trade, this need is not only much greater than it 
has even been before. but is now of national importance. 

Secondly, the engineers. who belong to the S.T.E. are the 
S.T.E. If thev changed their name, and became a part of 
another society, or became a new societv, they would. still 
be the same men, Would elect the same colleagues to represent 


short" the. 
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them and would, in time, evolve exactly the seme policy. 
They would, however, lose two or three years in the process, 
besides losing the prestige which the S.T.E. has already built 
up in certain quarters. 

It is surely inconceivable that any sane man should seriously 
suggest to a group of men such as the S.T.E., who have 
banded themselves together for certain purposes and have pro- 
yressed a certain distance towards their goal; that they should 
disband themselves and then, painfully and slowly, proceed 
to band themselves together again for the same original 
purposes ! 

Yet this is apparently what some of your correspondents 
suggest. 

If any technical engineer wishes to improve the profession, 
to say nothing of his own position, he should join the S.T.E. 
and help to give it more weight. The heavier the weight, 
the quicker the results. If he does not wish to improve the 
profession. then the quicker he is out of it the better. 

The policy of the S.T.E. has been attacked by your corres- 
pondents; nevertheless, this has been settled and approved 
by an overwhelming majority of its members. Moreover, it 
is right, and if persisted in will, we believe, improve the 
profession, the industry, and our own positions. 

We shall, therefore, continue to be: 


Six Members of the S.T.E. from its Foundation. 
January 19th, 1923. 


Improvement of Power Factor. 


I note with interest Mr. Rogers's letter in your issue of 
January 5th. It was my intention to try and convince Mr. 
Rogers that static condensers are applied in numerous cases 
for the nnprovement of power-factor on low-voltage circuits, 
and are a practical commercial proposition. I think the 
evidence which has been published in your '' Correspondence "' 
columns should convince him of this fact. 

With regard to his suggestion of my submitting an actual 
quotation for the particular case he has under consideration, 
I do not think it policy or advisable to put figures forward 
in the '' Correspondence ” columns of a technical journal, and 
there is no doubt that if Mr Rogers cares to put his problem 
before the makers of this apparatus he will then receive a 
quotation showing the scheme the makers would offer; if the 
case should be one where consumers are charged on a kVA 
demand basis, he would then be able to work out for himself 
the saving which would be effected. 

H. Higham. 


Helsby, January 10th, 1923. . 


Anticipating Mr. Higham’ s and Mr. Dorey's effective reply 
to Mr. Rogers on the single-phase power- -factor problem, and 
risking the comparison which will naturally follow, I venture 
to put forward anoiher solution, along with an actual quota- 
tion, for the improvement called for. 

Mr. Rogers's installation consists of eight single-phase 
motors, totalling 28 h.p. These are presumably of the induc- 
tion type, as the average load is 3 full load, and the power 
factor 0.77. To improve the power factor to the required 
1.95, I would install commutator motors of the self-compen- 

sated type, such as those manufactured by Messrs. F. & A. 
Parkinson, Ltd.. Guiseley, in the place of the induction type, 
and would guarantee to give the result required. 

Assuming for a basis of cost that the eight motors comprise 
six 3-h.p. and two 5-h.p.. and the speed of the motors is 
1.490 r.p.m., this conversion could be carried out for a total 


BUSINESS 


The '' Electrical Review " Index.—The Index to Vol. 
XCI of the ELECTRICAL Review, which will shortly be printed, 
will be eupplied only to those who special apply for it 
through the post. То these it will be supplied for 6d. post 
free. Any reader or advertiser, at home or abroad, who re- 
quires a copy for binding, or for cther purposes, is asked to 
make early application therefor to the Publisher, ELECTRICAL 
Review, 4, Ludgate Hill, E.C.4. 


Bankruptcy Proceedings.—F. H. Tuomas and W. E. 
Evans, electrical engineers, Salubrious Chambers, Salubrious 
Place, Swansea.—First meeting January 23rd, at the Official 
Receiver's offices, Swansea; public examination February 
rd, ut the Town Hall, Swansea. 

W. SuHaw, electrical engineer, 26, Westcliffe Road, Shipley. 
Yorks.—First and final dividend of 2s. in the £, pavable at 
the Official Receiver's office, 12, Duke Street, Bradford. 

В. A. DEPLEDGE (Scunthorpe Electrical Engineering Co.), 
electrical engineer, 53, Frodingham Road, Scunthorpe.—First 
and final dividend of 2s. lld. in the £, payable at the Town 
Hall, Gt. Grimsby. 

Н. DovLE (Accessories Supply Co.), 
accessories, 50, Hardman Road, Deansgate, Manchester.— 
Trustee, Mr. J. С. Gibson, Official Receiver, Byrom Street, 
Manchester, released December 20th, 1922. 


factor in electrical 


cost of £300, including the necessary у graduated starters and 
re-wiring. 

Against this outlay should be set the selling value of the 
motors and starters disposed of. To-day’s price for new 
squirrel-cage motor and starters would be approximately 
MM and for slip-ring motors and starters, approximately 

Naturally, a high price would not be obtained for ‘these 
induction-type motors, in the particular locality concerned, 
where apparently energy charges are based on kVA. 

However, anywhere else, which, strange to say, seems nearly 
everywhere, low power factor ів not penalised, and a ready 
sale could be effected. 

F. J. Stevenson. 

Mirfield, January 9th, 1923. 


I fully agree with the statement contained in the opening 
paragraph of Mr. E. W. Dorey’s letter, which appeared on 
page 18 of your issue of Junuary 5th. 

Your original correspondent, whose letter appeared in your 
issue of December 8th, 1922, started off with 400 to 550 volts, 
but when challenged increased his case to 600 volte, thus con- 
ceding one of my main points, and has now apparently retired 
from this controversy. 

In view of Mr. Higham's illuminating ites published in 
your issue of December 29th, 1922, I submit that a strong case 
is made out in favour of 600-volt condensers. Even Mr. 
Dorey supports this, vide page 14, item No. 1 of the Eec- 
TRICAL REVIEW of January 5th, 1928: That if a kVA basic 
tariff is in force, 600-volt condensers plus an extraneous volt- 
age boost, can be justified, but with a consequent increase in 


capital outlay. WER 
. Б. Rogers. 
January 14th, 1993. 


[This letter has been abbreviated, and the correspondence 
on this subject is now closed.—Eps. Erec. REv.] 


Demand for Electricity. 


The Borough of Wimbledon is not the only town 
experiencing an exceptional demand for electricity at the 
present time. The figures quoted in your issue of December 
20th would require to be increased by 50 per cent. to equal 
the total of 1,461 new consumers who have been connected up 
in the Borough of Southend-on-Sea during the period March 
3lst to November 30th, 1922. 

There is a waiting list of about 950, not counting services 
required in outlying streets beyond the range of the cables 
already laid. 

The capacity of the station is now 4,280 kW, with a prospect 
of extension to 5,000 kW in the near future. The increasing 
demand for electricity in the borough is due to a large extent 
to the adoption of tariffs particularly applicable to various 
classes of consumers, including the very popular contract rate 
for dwelling houses, on which there are upwards of 6,000 con- 


sumers. 
Robert Birkett, 
Borough Electrical Engineer 
and General Manager. 
Corporation Electricity Departinent, 
Southend-on-Sea, | 
January lOth, 1923. 


[Several letters have come to hand too late for insertion in 
this issue.—Eps. Exec. REv.] 


NOTES. 


MARTIN & MCGREGOR, electrical engineers, Coltness Road, 
Wishaw.—Examined in bankruptcy in Hamilton Sheriff 
Court. The statement of affairs showed a deficiency ol 
£1,315, and insolvency was attributed to losses on con- 
tracts. 

Doveras Hy. GRIFFIN, electrical engineer, The Mart, South 
Shore, trading as the Midland Electric Co.—The bankrupt 
appeared at Blackpool Bankruptcy Court on Friday last to 
undergo his first examination. His liabilities were stated to 
be £293, and the deficiency was £162. The failure was attri- 
buted to bad trade, a bad debt, and depreciation, of stock. 
Debtor had stated that he commenced business in June last 
vear in partnership with his brother Lionel. They commenced 
at St. Anne’s, each having £25 capital. As the partner was 
under the age of 21 he was not liable for debts. and could not, 
therefore, be made bankrupt. It was stated that debtor had 
gone on board a ship through ‘ nervousness,” and the exaini- 
nation was adjourned sine dle. 

J. K. FisH, wireless instrument maker, Sempolia. West 
Green Road, Tottenham, N.—Receeiving order made January 
llth on debtor’s own petition. 

W. W. THREAPLETON, electrical and mechanical engineer, 
Thornbury Road, Bradford.—Trustee, Mr. W. Durrance, 
Official Receiver, released January lith. 
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F. WiLDe (Liverpool Engineering Co.), electrical engineer, 
15 aud 29, Vauxhall Road, Liverpool.—'lrustee, Mr. L. 
Nicholas, 19, Castle Street, Liverpool, appointed January 13th. 

W. HukwortH and A. A. WarMoUGH (Hurworth, Wat- 
mough & Со.), electrical engineers, 41, Town Street, Hors- 
forth, and 1, Back James Street, Harrogate.—First and final 
dividend of '/d. in the £, payable January 25th at the Official 
Receiver’s Offices, 24, Bond Street, Leeds. | 

А. A. М№атмоссн (separate estate).—First and final dividend 
of oid. in the £, payable January 25th at the Official 
Heceiver's Office, Leeds. | | | 

EpwarD Mitton, electrical and automobile engineer, 
Queen's Hall Buildings, Church.—At Blackburn Bankruptcy 
Court, on January 10th, the bankrupt appeared for his first 
examination. His liabilities were £541, the deficiency being 
£283. His failure was due to bad trade and want of capital. 
Regarding the ownership of an aeroplane, debtor said he sold 
it to & company for £200, and still had an interest in the 
tukings. He was ground engineer. The examination wus 
adjourned. i 

at. V. MAYNER, electrical engineer, Narrow Street and Went- 
worth Street, Peterborough.—Trustee, Mr. O. Morris, 
Officia! Receiver, à, Petty-cury, Cambridge, released Janu- 
ary llth. 

Dividend.—I.1vincston & Marcom, electricians, 7, 
Canal Street, Coatbridge.—Dividend payable February 27th, 
at the oftice of Messrs. J. E. Watson & Macharg, 30, George 
Square, Glasgow. | 

Company Liquidations.—Tur C. P. Preston Co., Laro., 112, 
High Holborn, London, W.C., manufacturers of electrical and 
motor car specialities.—Under a compulsory winding-up order 
made against this company last November, upon a creditor’s 
petition, accounts have been lodged showing liabilities £9,807, 
against assets valued at £982, und a total deficiency of 
£10,920 with regard to contributories. Mr. G. D. Pepys, 
Official Receiver and. Liquidator, reports that the company 
was formed in April, 1920, with a nominal capital of £10,000, 
to acquire and take over as a going concern and carry on the 
business of Mr. Colvin Percy Preston at the above address. 
The purchase price was fixed at £7,000, and was paid as to 
£1,000 in cash and £6,000 in shares of the company. А net 
loss of £1,835 was made on the first year’s trading, the total 
sales being returned at £3,774. To acquire this small amount 
of business the company, in addition to the £7,000 paid to 
the vendor, bad expended £1,448 in advertising and printing. 
The business appears to have improved during the next year, 
ended March 3lst, 1922, the sales amounting to £19,081, and 
a net profit of £931 being disclosed. Branch establishments 
were opened at Birmingham, Manchester and Newcastle, but 
they proved a failure. The collapse of the company is attri- 
buted by Mr. Colvin Preston to the bad state of trade, to bad 
debts and to long credits taken by customers. 

THE MoDERN ELECTRICAL Supply Co.—In the Companies’ 
Winding-up Court, on Tuesday, Mr. Justice Lawrence made 
an order for the compulsory liquidation of this company. 


- Dissolutions of Partnership.—CanTER & Co., electrical and 
mechanical engineers, 37, Manchester Road, Nelson.—Messrs. 
J. H. and F. Carter have dissolved partnership. Debts will 
be attended to by Mr. F. Carter. 

Barkow & Co., electrical engineers, 6, Stanley Street and 
Horrocks, Fold, Pury, Lancs.—Messrs. F. Barrow, A. 
Barrow, T. Tomlinson, and A. H. Morris have dissolved 
partnership. Debts will be attended to by Messrs. A. Barrow, 
T. Tomlinson and A. Н. Morris, who will continue the busi- 
ness under the same style. 


Trade Announcements.—The telephone number of the 
QLIVER-PELL CONTROL, LTD., has been changed to * Woolwich 

MR. N. J. CHATWIN has commenced business as an electrical 
engineer and contractor at 7, South Street, Yeovil, and desires 
to receive price lists, &c. 

THe CanwiN ELECTRIC Co. has opened premises at 152, 
Market Street, Preston. 

MR. J. C. WHITE has moved into his new premises at 49, 
Bridge Street, Deansgate, Manchester. 

Messrs. A. C. ALEXANDRA & Co., of Westminster, have ap- 
pointed Mr. F. D. Smith as their outside departmental 
inanager for the London area, and Mr. J. Ju. Turner as depart- 
mental manager for the Southern Counties. 

Messrs. EnskiNE, HraP & Co., LTD., have appointed Mr. 
Kenneth Hoggan, Needless Alley, New Street, Birmingham, 
"s agent for the Midlands, for the sale of their switchgear. 
Messrs. T. J. Grainger & Co., Ltd., 31, Side, Newcastle-on- 
Tyne, are their agents for the North of England, and Mr. 
Tames C. Kelso, 128, Hope Street, Glasgow, is agent for Scot- 
land. 


Catalogues and Lists.—I.oco & Auro Economy Accrs- 
SORIES, LtD., 183, Westminster Bridge Road, S.E.1.—Bulletin 
N. 3. illustrating and describing the ‘‘ REF ’’ automatic pres- 
sure lubricator. Priced. 

THe British Тномѕох-Носѕтох Co. Tap., 77, Upper 
Thames Street, E.C.4.—A set of uniform folders, Nos. L. 259 
to 2066, dealing respectively with hall lanterns, dining-room 
pendants, bedroom pendants, wood pendants, brackets, and 
standards, wall brackets, drop pendants. standards, and elec- 
troliers, All pamphlets are fully illustrated and priced. 

Messrs, Marryat & Scott, Ltp., 28, Hatton Garden, E.C 1. 


—Revised list of prices of winding engines, controllers, Cars, 
and other lift equipment. | 

UNDERFFED SToRER Co., Lro., Coventry House, South 
Place, E.C.2.—An illustrated brochure, dealing with the 
` Detrick-Usco " suspended arch and comparing it with the 
sprung arch. 

.MESsHs. A. GALLENEAMP & Co., Ілр., 19-21, Sun Street, 
Finsbury Square, E.C.2.—4 very comprehensive catalogue 
(574 рр.) of general laboratory apparatus, including a great 
deal of electrical equipment. Practically every item is illus- 
trated and priced, and the list covers glassware of ull descrip- 
ee microscopes, batteries, measurinng instruments, pumps, 

с. 

Messrs. Cooper & Situ, Lro., 110, Cannon Street, E.C.4. 
--A pamphlet containing illustrations of electric drilling 
machines, grinders, motors, &. Priced. 

. THE LANGHAM ENGINEERING Co., Slough.—A card contain- 
ane particulars of Wire gauges, weights of steel sheet and rod, 

c. | 

Messrs. FLATHER & Co., Imp., 68, Shoe Lane, E.C.4.—A 
number of illustrated pamphlets describing a.c. and d.e. 
motors, and d.c. dvnainos. | 

WESTINGHOUSE ELECTRIC & MaNvracrURING Co., East Pitts- 
burgh (Pa.), U.S.A.—A descriptive pamphlet upon automatic 
sub-stations for mine service. Fully illustrated. 

METROPOLITAN-VICKERS ELECTRICAL Co., Lro., Trafford Park, 
Manchester.—A showcard reproducing by a special process a 
а drawing of a family group before a “ Cosmos ” 

re. 

Messrs. Mavon & Сосіѕох, Ітр., 47, Broad Street, Mile 
End, Glasgow.—danuary stock list of d.c. and а.е. motors, 
giving net prices. ` 

Messrs. CHaries H. SMITH & Со., 277-5, Bank Chambers, 
329, High Holborn, W.C 1.—An illustrated folder dealing with 
the '' Glow 6,650 ” electric grill or boiling ring. 

Messrs. J. & W. В. SMITH, Lro., 15-23, Farringdon Road, 
E.C.1.—List No. 166, giving illustrations and prices of 
“ Redot ” electric fires, bowl fires, irons, kettles, &c. 

I@ranic Evectrical Co., LTD., 147, Queen Victoria Street, 
E.C.4.—Leaflet No. 1.300, illustrating and describing electric 
light dimmers for kinemas and small theatres. 

Calendars and Diaries.—Messrs. Moir & WATTS, of Wear- 
dale Road, Lee, S.E.13, have issued a wall calendar with 
monthly slips beneath an interesting subject in colour. 

Messrs. WILLIAM WHITE & Co., of 13, Sise Lane, Queen 
Victoria Street, London, E.C.4, have sent us a desk calendar 
with monthly cards provided with a daily indicator. 

MEssks. ANDERSON, Boyes & Co., lub. of Flemington 
Electrical Works, Motherwell, have sent us a wall calendar 
with monthly slips, above which appears a photographic re- 
production showing their chain coal-cutter at work. 

From the City Engcriucan, Co., LTD., of Emerald Street, 
London, W.C., we have received two wall calendars. One 
is for the complete year, and consists of monthly sheets with 
large figuring, while the other, for three months, has a 
coloured picture Which will amuse the children. 

Industrial Canteens.—A conference on *' Industrial Can- 
teens " was held on Wednesday, in the offices of the Industrial 
Welfare Society, of which H.R.H. the Duke of York is Presi- 
dent. 

For Sale.—Burnley Corporation electricity department in- 
vites offers for one 250-kW Belliss-Dick, Kerr generating set, 
complete with condensing plant; Halifax Tramways and Elec- 
tricity Committee has for disposal one 750-kW Belliss engine 
and Electric Construction Co.'s d.c. dynamo, with a surface 
condenser. 

By direction of the Dunlop Rubber Co., Ltd., Messrs. 
Edwards, Son & Bigwood will sell by auction, on January 
93rd and following days, at Para Mills, Aston Cross, Birming- 
ham, power plant, including a Belliss 1,250-kW turbine, 
a Siemens 615-kW rotary converter, a turbo-generator, a 


. Brush set, motors, &c. 


Messrs. H. Butcher & Co. will sell by auction on February 
lst, at 9-13, Hythe Road, Willesden, electric lamp manufac: 
turing and other plant and machinery, miscellaneous stores, 
&c.; and on January 30th, at the London Auction Mart, the 
freehold factory and premises will be offered for sale. (See 
our advertisement columns to-day.) 

Correction.—Messrs. OSLER ask us to point out that 
through inadvertence a wrong block has been used in their 
advertisement appearing on page xlvii of this issue. The illus- 
tration there shown does not represent a fitting supplied to 
the Londoa County Hall. 

Chicago Orders a 40,000.kW Turbo-Alternator in Eng- 
land.—We are informed that the Commonwealth Edison 
Company, of Chicago, in order to gain experience of the latest 
developments in steam turbine practice in this country, has 
placed an order with Messrs. C. A. Parsons & Co., New-astle- 
on-Tyne, for а 40.000-kW  turbo-alternator. The 925.000-kW 
turbo-alternator which the Commonwealth Edison Company 
ordered from Messrs. C. A. Parsons & Co. in the vear 1912 
for the Fisk Street station continues to гип satisfactorily. 
The set which has just been ordered is to be installed in the 
New Crawford Avenue power station, Chicago. of which the 
designed capacity will be about 500,000 kilowatts, the rest of 
the plant being probably mainlv of American manufacture. 
The consulting engineers are Messrs. Sargent and Lundy 
Chicago, and Merz and McLellan, London. 
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Book Notices.—‘‘ Internal-Combustion Engines," by J. 
Okell, M.Eng., &c. (pp. 196). London: Sir Isaac Pitman 
and Sons, Ltd. Price 3s. net.—This volume is one of the 
publishers’ series dealing with common commodities and 
industries and performs its function well, if, as we take it, 
the idea is to impart a general knowledge of the subject to 
those not intimately concerned with the industry. It com- 
mences with a brief review of early experiments dating back 
to those of Murdock, in 1825, leading up to the types of gas- 
engine in present-day use. These are described generally in 
the following chapter and an idea of the running costs is 
given. The next chapter deals, very briefly, with speed con- 
trol and ignition systems; the high- and low-pressure electrical 
methods are adequately treated. Chapter IV treats of large 
Has engines and a number of types are illustrated. The sec- 
tion through a tandem gas engine is on too small a scale to be 
effective. A short chapter is devoted to a consideration oi 
crude oil, petrol, and benzol. This is followed by a descrip- 
tion of the petrol engine, its application to automobiles being 
the principal consideration, and the next chapter deals with 
aeroplane engines. A chapter on the vaporisation of petrol 
and paraffin follows, and later in the book is a section dealing 
with fuel oils. These and the chapter mentioned previcusly 
might have been placed together to form one section, and the 
same might be said regarding other kindred subjects. The 
volume also deals with Diesel and semi-Diesel engines, heavy- 
oil stationary engines, marine oil engines, theoretical and 
actual thermal efficiency. &c. The comments on gas turbines 
appear not to take account of experiments subsequent to 1908. 
The final chapter states the case for the i.c. engine as opposed 
to the steam engine and turbine. The illustrations are good 
but not too numerous, which may either be considered an 
advantage or the reverse.. i 


'" Manual of Reinforced Concrete," by C. F. Marsh and 
W. Dunn (pp. 504). London: Constable & Co., Ltd. Price 
Jis. net.—The preface to the fourth edition states that, the 
demand having necessitated a new issue, occasion has been 
taken to introduce additional matter and to effect various 
improvements. The portion of the volume dealing with earth 
pressures on retaining walls has been considerably revised, 
and Prof. Cain’s treatment, taking into account the friction of 
the earth filling against the back of the wall, has been in- 
cluded. The bending moments in beams with fixed ends 
receive special treatment and diagrams have been added con- 
taining factors for computing bending moments and shearing 
forces on slabs supported and fixed along various edges. A 
new section has been inserted dealing with bracketed columns 
and many other improvements have been made. 


" Diesel Engines for Land and Marine Work." by A. P. 
Chalklev, B.Sc. (with an introductory chapter by the late 
Dr. Rudolf Diesel) (330 pp.; 165 figs.). (Fifth edition.) Lon- 
don: Constable & Co., Ltd. Price 21s. net.—Since the last 
edition. of this work (1915), the use of the Diesel engine in 
marine work has increased very considerably, and in conse- 
quence the volume of production has experienced a propor- 
tionate growth. A work of this nature is therefore of great 
utility, and its popularity is attested by the fact of its having 
reached a fifth edition. It has only been necessary to revise 
tlie" practical ” side of the work, as the theory of the subject 
has not gone far bevond the stage previously recorded. The 
sihent features of many new designs have been dealt with 
and a number of additional illustrations included. 

'* Discoveries and Inventions of the Twentieth Century," by 
Edward Cressey (458 pp.; 342 figs). (Second edition.) 
London : George Routledge & Sons, Ltd. Price 12s. 6d.—As 
stated in the preface to the first edition, this work does not 
attempt to chronicle every advance made in science, art, and 
industry during the first few years of this century, but rather 
to single cut those developments that appear to be of the 
greatest importance. The rapid progress in many directions 
brought about by the war and its consequences—to say 
nothing of the normal forward movement which, after all, 
the European cataclysm did not altogether arrest—have made 
the first edition (published in 1914) incomplete. Thus, a 
great amount of amendment and addition was necessitated, 
and while some few chapters have been but little altered, 
the greater part of the book has been re-written. The 
development of the thermionic valve for radio-telegraphy and 
telephony and the physies of the subject is one of the manv 
useful additions. A new chapter gives a simple, interesting 
review of the results of modern chemical research. 

Messrs. Johnson & Phillips, Ltd., Charlton, S.E.. have pub- 
lished an index to their series of twelve “ Transformer Ah- 
мігае, which have been noticed in our columns from time 
to time. 

“ Elementary Principles of Lighting and Photometry,” bv 
J. W. T. Walsh; pp. xvi+220; figs. 55. London: Methuen and 
Co. Price 10s. 6d. net. К 

" Arithmetic for’ Engineers.” by С. B. Clapham. 
edition: pp. xml+49L: figs. 174. 
Ltd. Price 7s. 6d. net. 

Industrial Organisation," by J. Lee; pp. viiit!23. 
London: Sir Isaac Pitman & Sons, Ltd. Price 5s. net. 

“ The Bulletin of the Hydro-Electric Power Commission of 
Ontario.” November, 1922. Toronto: The Commission.—In 
this number the history of the Commission is continued. An 


Third 
London: Chapman & Hall, 


article on washing machines is published, and an account of 
an Association of Municipal Electrical Utilities meeting ap- 
pears. In the technical section 16 an article on ‘* The Oscillo- 
graph and Some of its Applications.” | 

"The Golden Hammer," by А. №. Marshall. Рр. 188; 
illustrated. London: Pércival Marshall & Co. Price 3s. 6d. 
net. | AE 

"M. & C. Machine Mining," January, 1923. Glasgow : 
Messrs. Mavor & Coulson, Ltd.—This issue contains details 
of the construction and use of electrical coal-cutting machines 
in varied circumstances. | 

“Telephone Erection and Maintenance," by Н. G. White. 
Third edition. Pp. viiti44; figs. 61. London: S. Rentell 
and Co., Ltd. Price-3s. 6d. net. 

“ Post Office Electrical Engineers’ Journal. Vol. XV, part 


4, January, 1923. London: ELecrricaL Review, LTD. Price 
2s. net. : | 


Our Foreign Trade.—DrcEMBER Ficurres.—The following 
were the values of imports and exports of electrical goods and 
machinery during December, 1922 :— 12 months 


3, ' Inc. 1922. 
Dec. . oF Inc. 
Imports.— 1922. 1 dec. or dec. 
Electrical goods and appa- с £ £ £ 
ratus abate" ze 2... 204,558. + 80,262 – 377,099 
Machinery 792,711 + 271,075 — 2,594,953 
Erports.— Б E DOM 
Electrical goods and appa- —. І | 
ratus a е e 574,360 — 176,391 — 5,733410 
Machinery ... ... 4,536,162 — 720,961 —– 2,881,414 
Re-exports.— 
Electrical goods and appa- 
ratus 4 T 6862 — 5,028 — 66,172 
Machinery 123,125 + 47,500 — 102,849 


Local Exhibitions.—Reporting upon the results obtained 
from the recent electrical ики йип, the Stoke Newington 
Electric Lighting Committee states that nine application 
forms for a supply were signed; five cookers had been sold 
on the hire-purchase system, apart from one bought directly 
from the manufacturers; numerous small appliances had 
been sold by local contractors; and the output of the under- 
taking had shown an increase of 16 per cent. The exhibition 
cost £140, and 3,155 visitors attended it. 


Employés’ Radio Concert.—.An opportunity was afforded 
to a party of nearly 200 of the employés of Messrs. Gent and 
Co., Ltd., Leicester, and their friends of *“ listening-in " to 
the concert transmitted by the British Broadcasting Co., from 
Birmingham, on the evening of January 10th. The demonstra- 
tion was particularly interesting to the audience, because of 
the fact that the receiving set used was the standard type of 
apparatus manufactured by the firm. | 


Stocktaking.—At the opening meeting of the new session 
of the Birmingham and District Electric Club, on Saturday, 
January 13th, Mr. С. G. A. McDonald delivered his presi- 
dential address, ‘' Stock-Taking " being his subject. A 
large portion of the address was devoted to criticism of the 
Birmingham electricity department, the generation costs being 
stated to be higher and the consumption less per head than 
in other cities of equal rank. The speaker urged those inter- 
ested in the industry to stimulate the enterprise of the city 
fathers. | | 


New Italian Companies.—The Società Idroelettrica Alto 
Tinavo has been Еа at Milan with a capital of 120,000 
lire in 480 shares of 250 lire each. | | | 

The Società Anonima Marghine per Industrie Elettriche 
Macomer is the style of a company Just established with a 
capital of 250,000 lire divided into 250 1,000-lire shares. — 

There has been embodied at Trasaghis (Udine) the Società 
Elettrica di Trasaghis, with a capital of 100,000 lire, with 
the object of generating and distributing electric energy. 

With a capital of 1,900,000. lire has been constituted at 
Venice the Società Anonima Termo Elettrica. Umbra, being 
a revonstruction of the company Miniere di Lignite di Gualdo 
Cuttaneo. 


Lead. —In their report, dated January 18th, Messrs. 
James Forster & Co. stated: Supplies, as will be seen from 
the Board of Trade Returns, are fully maintained, other 
countries making up for the reduction in Australian. arrivals. 


Волко or Trabe RETURNS. 


Imports for December... iid iat TM eus un TN 15.223 
Exports for December... m gus id en куз TN Ix 
Left fer home absorption eke he d ag sais ste 13,721 
Ditto for the 12 months to the end of December 345,194 
Ditto мом averige for 1922 me КЫ E m ide 12,09" 
Ditto monthly average for 1921. (including stocks)... .. 10274 


Of the increase of the monthly average for 122 of "* left for 
home absorption," the trade for domestic lead accounts for 
roughly 1,000 tons per month, the remainder being, no doubt. 
absorbed in the electrical trades. Consumers are at the 
moment fairly well supplied and the market is firm on procs- 
pective short supplies rather than on demand. 
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Guest Keen & Nettlefold’s Extensions.—Extensive altera- 
. tions and developments аге to be made at Guest Keen and 
Nettlefold's works at Dowlais. The contract has already been 
let for a large new electrical plant, and it 18 understood that 
tenders are under consideration for a new set of coke ovens. 
The work of construction will last over an approximate period 
of twelve months.—Financtal Times. 


British Trade with China.—The two main features in 
China’s trade with Great Britain are piece goods and engi- 
neering. In the latter Great Britain has made rapid strides 
during 1922; the lowered cost of production at home is 
responsible for her manufactures in some cases being able to 
compete in price not only with American but with Japanese 
goods. Instances are not wanting that in certain cotton 
mill accessories Japanese competition has been adequately met 
by British manufacturers. In textile machinery America, 
which obtained а good hold of the China market during the 
war years, is now not wholly able to compete with British 
manufacturers, and in this item in China’s import of machinery 
Great Britain’s pasition is again being re-established. Values 
only can be taken to gauge the extent of the machinery and 
engineering trade; but as the ratio of exchange in China 
as between the foreign powers has not differed to any ap- 
preciable extent, values can be taken ав an indication and 
. approximation of the trade done, even if they are not minutely 
accurate. ‘Taking values, therefore. in the seven Јев 
which cover the machinery trade with China—viz., machine 
tools, agricultural, propelling, textile, brewing. other kinds 
of machinery and electrical material and fittings, Great 
Britain in 1921 held the lead in four. came second once, and 
third twice. America held the lead twice, came second four 
times, and third once. Taking the same in percentages, 
Great Britain in 1921 held 35.87 per cent. of the machinery 
trade, America 31.90, Japan 15.19, and Germany 2.12. 
America’s figures show a considerable decrease over 1920, 
Great Britain's considerable increase. Now, though as 
stated above, figures are not available for the whole of China, 
Great Britain's imports of machinery into Shanghai for the 
first nine months of this year, based on value, were 52.99 
per cent.. America 25.68 ner cent., Japan 9.29 per cent., Ger- 
many 7.49 per cent. These figures, though they can only 
be considered approximate, nevertheless are a fairly reliabla 
indication of the trade of China (in which Hong-Kong is not 
taken into account) and show the re-establishment of British 
prestige. Taking the items separately, onlv once in the past 
ten years has Great Britain’s position in the textile industry 
in China occupied second place; in machine tools she now 
leads, also in propelling machinerv and other kinds. One 
cannot forget, however. in considering this market, that 
Germany jis increasing her business, and particularly is this 
noticeable in electrical power plants, for which there is a 
growing demand, and in electrica] goods. She 1s helped to a 
considerable extent hv the favourable exchange. though Ger- 
man merchants in China are reluctant to quote in marks, vre- 
ferring sterling or the American dollar. Nevertheless, it is 
a competition which is advancing and one in which the 
Rritish manufacturer could do.much more than he is doing, 
if he were able always to compete in price. At the present 
time the actual business in spinning machinery is very small 
though inquiries are numerous, the tendency being for manu- 
facturers in China to devote their attention to the 
installation of weaving plants, and in this direction 
there are bright prospects for the British manufac- 
turer. The future is much brighter than it has been 
for some time, but progress is held п check bv 
the unsettled state of the country. The British manu- 
facturer need not fear much in the future, though his aver- 
sion to long credits may cost him a few orders. Instances 
have come to light in which competitors of British houses 
in the machinery trade have offered exceptionally long credits, 
one within the knowledge of the writer, in which the final 
payment was to date four vears after the signing of the con- 
tract! Viewed generally, the trade with China has shown 
some imnrovement and possibilities during the year, but is 
severely handicapped by an impotent Government and un- 
settled provinces.—Reuter’s Trade Service (Shanghai). 


* Coal Debentures " for Hydro-Electrical Works.—A re- 
markable method for assisting in the financing of extensions 
of hydro-electric works has been adopted bv the Baden Elec- 
tricity Supply Co. of Carlsruhe, which is an undertaking 
owned by the State of Baden. Under the guarantee of the 
State the company is making an issue of '' coal debentures ” 
in denominations of 10 tons, 5 tons, 2 tons, 1 ton, and 10 ewt., 
hearing interest at the rate of 5 per cent. On subscription 
the purchaser has to pay a sum in paper marks which repre- 
sents the value of the quantity of coal indicated on the de- 
benture at the date of payment. In reply to criticisms the 
directors of the company state that although the company 
does not produce coal, which 25 the basis of the loan, it 
generates electricity the value of which is generally calculated 
according to the value of coal. The Baden companv's con- 
tracts with customers fix the prices for supply according to 
the value of a definite quantity of coal. The first instalment 
of the Murg hydro-electric works, which is already in full 
operation, has an output of 60.000.000 kWh рег annum, 
which is fully taken up. The price received per kWh corre- 
sponds to the value of from 24 to З kilogrammes of coal at the 


pit, and the 60,000,000 kWh corresponds to 150,000 tons of coal 
per annum. The cost of the second instalment of the Murg 
works, which will presumably be completed at the end of this 
year, will be defrayed out of the proceeds of this coal loan. 
After being brought into use the works, as enlarged, will be 
able annually to produce 100,000,000 kWh, or the equivalent 
of a value of 250,000 tons of coal at the pit. The loan is 
secured on the Murg works, and both interest and redemption 
are guaranteed by the State of Baden. 


Doubtful Cuban Prospects.—Although Cuban Government 
officials and business men have at various times professed a 
desire to promote closer commercial relations with Great 
Britain, there is not likely to be any considerable movement 
in that direction. Ample reasons for this appear in the 
recently-issued Consular report from Havana, which has been 
published by the Department of Overseas Trade. Cuba has not 
returned to normal after the crisis of the past two years, 
and in many respects the market is seriously overstocked. 
The economic, political and geographical ties with the United 
States are paramount, and Great Britain's share of the total 
import trade is about 3.46 per cent. Yet iron and steel im- 
ports, such as structural steel, should, in the Consul's opinion, 
be in demand shortly for repairs and building purposes, while 
paint, wire, hardware. &c.. appear on the manifests of recent 
arrivals from the United Kingdom. The market for electric 
elevators, he says, is worth cultivating. 


A Practical Demonstration at Hackney.— The new chair- 
man of the Hackney Electricity Committee (Councillor W. 
Hammer) and his wife are making certain that the Com- 
mittee, at least, shall know the benefits of electricity. Ак- 
cordingly they arranged a supper on January 9th to which 
the Committee was invited. and everything provided was 
cooked electrically. Even the concluding cigars were elec- 
trically lighted, and then the party was shown over the 
house and shown the “ B. & K.” cooker, the '' Hotpoint ” 
table oven, the '' Premier " suction cleaner, the Nobbs water 
heater, &c. . 


A Shipping Showcard.—Carron Company has issued a 
showcard in colours advertising its line of steamships plying 
between London, Glasgow, Belfast, and other ports. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report, 
January 16th: Copper (electrolytic) bars, £70 15s., 20s. de- 
crease; ditto ditto sheets, no change; ditto ditto wire rods, 
£80 15s., 20s. decrease; ditto ditto H.C. wire, 10 1-16d., 4d. 
decrease. 

Messrs. James & Shakespeare report, January 17th: Na 
change in prices for copper bar, sheets and rod and English 
pig lead. | 


The South African Electrical Market.—According to ‘a 
recent report by the Canadian Trade Commissioner at Cape 
Town, the use of modern electrical appliances is slowly, but 
surely, gaining ground in South Africa, and the average dealer 
and prospective dealer is taking a more decided interest in 
other than the stereotyped patterns of electrical goods. The 
trade in electric irons is already a large one, and is one of the 
best selling lines. The insulation should be mica, and not 
micanite, on account of the frequent changes required in the 
elements. The bayonet plug is essential. The electric kettle, 
next to the electric iron, is the most popular selling line. The 
British one-quart brass-finished type is the one most in 
evidence. The standard quality of the British element in 
kettles 15 always an argument used by the dealer to justity 
his preference for this product. The electric fan is another 
good selling article, especially for hotels and offices. The 
portable kind 1s most in favour; sales of ceiling fans are 
limited. The trade in sewing machine motors is increasing. 
Electric washing machines are so far little used, first on ac- 
count of the high cost of the installed machine, and secondly, 
on account of the cheapness of native labour. The opinion 
is expressed, however, that in the near future there will be 
an increased demand for such machines. Vacuum cleaners, 
in spite of the native servant, will also increase in demand. 
The electric heaters їп service are generally of a one- or two- 
circuit resistance type, most of them being of British manu- 
facture, and of the vertical type. Sales are limited to cities, 
Durban being so far the most up-to-date place in the matter 
of both heating and cooking by electricitv. The lighting fix- 
tures used in South Africa are generally simple, the most com- 
mon fixture being a drop-cord unit with a weighted porcelain 
cord adjuster and а plain shade. The semi-indirect lighting 
bowls are now finding a readier market, and a better grade of 
electroliers is coming in, though slowly. The bayonet sockets 
are ordinanily fitted to the arm of the fixture: key sockets are 
seldom seen, the practice being to install switches for all out- 
lets, and often to have two switches to split up control of 
multiple light fixtures, where it may be desired to burn only 
part of the lamps at times. The switches used in general 
wiring for lighting are the usual tumbler types, mounted on 
either a flat or a recessed round wooden base block. the latter 
heing required for the semi-flush design of tumbler switch. 
Snap and push-button switches are known and liked. but on 
account of price will not make anv headway. and further, afl 
partitions are of solid brick and it makes it expensive to 
work to place them to advantage. The linked tumbler switch 
with rectangular single-pole porcelain cut-outs is & common 
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` entrance switch unit. Cartridge fuses are used to a fair ex- 
tent, but nearly all for motors. Pendant switches are used 
to some extent. The usual lighting voltage is 290 volts, and the 
standard wire is the British Cable-Makers’ Association, 600 
megohm grade, wiring practice being in general the same as 
that in England. Many farm lighting sets are being supplied 
from America. A compact semi-automatic, direct-connected 
set, designed for operation on kerosene and equipped with a 
magneto, is in demand. The popular size 18 32-volt, 0.5 kW 
sets, with a battery of moderate rating. ‘There is some call 
for belted units. In dry cells also the Americans are doing 
much of the trade, though the ‘Danish Hellesen cell holds the 
best reputation. There is a good demand for flash-lights. 
There із а small demand for carbon-fllament lamps for certain 
work about the mines. The Trade Commissioner maintains 
that the ideal method of securing business would be the ap- 
pointment of a factorv representative, say at Johannesburg, 
with sub-agents at other centres, whom he could visit regu- 
larly. Such a representative could act either for one manu- 
facturer or for a group of firms. Almoat all firms handling 
eleetrical material, or machinery, are already tied up with 
some representative or other. It is therefore essential that 
a competent man should be sent out to organise a business 
and then visit the country every two years or so at least. 


The West Indian Market.—Despite the proximity to the 
American continent there is, according to the report recently 
issued by the Departinent of Overseas Trade, a real desire 
among West Indians to trade with the home country, and 
this desire has been encouraged by the new preferential 
duties, by the greater interest of British firms in the West 
Indian market, and by the adverse American exchange rates. 
The sale of electrical apparatus is, however, hampered by the 
fact that most of the installations are American, using 
American standards. Whilst the British Government has not 
at present a Trade Commissioner in the West Indies, the 
office at Trinidad being in charge of a deputy, Mr. A. W. H. 
Hall. the Canadian Government has established a second 
Trade Commissioner there, namely, in Jamaica. An increase 
in Canadian trade with the islands may be expected as a 
result of these official activities, and of the improved shipping 
facilities, the visit of the delegation from the Canadian Manu- 
facturers' Association, and other indications of Canadian in- 
terest. Canadian trade is strongest in Barbados and the 
Leeward and Windward Islands. With regard to methods of 
winning business in manufactured goods, Mr. Hall reiterates 
the opinicn previously expressed that the most satisfactory 
manner is for & number of manufacturers of non-competing 
lines to co-operate in sending out a traveller. Imports in 
1920 and 1921 were as follows:— | | 

From 


Total United Kingdom U.S.A. 

1920 19231 1990  192L- 1990 1921 

Into £ £ £- £. £ £ 
Barbados .. 14,597 11,737 3,579 5,339 9,576 4,808 
British Guiana 15,270 13,819 2,692 6,126 11,250 7,450 


Jamaica 72,693 — 10,090 — 61.007 | — 
Trinidad 93,024 338,446 1,790 3,589 91,079 98,604 


New French Companies.—Societé des Téléphones Systeme 
Picart et Lebas is the style of а company formed at La Bois- 
меге, Chateaudun, to work the patents named. The capital 
is fixed at 3,000,000 fr., and 3,000 500-fr. shares are allotted 
to the patentees for their rights. 

The Société d'Enterprises électro-techniques Du Pourg et 
Cie. has been formed at Paris (35, Rue du Général Foy) for 
the formation and working of electrical undertakings. Capi- 
tal 200,000 fr. 

With a capital of 1.500,000 fr. the Compagnie Française des 
Procédés Emile Haefely at Saint Touis (Haut Rhin), to 
manufacture electrical machinery has been formed. 


The Electric Flow Meter.—lollowing upon the description 
of an electrical flow meter which appeared in our issue of 
January 5th, Messrs. Herbert Green & Co., Ltd., Ruskin 
Chambers. Scale Lane, Hull, have informed us that they have 
been supplying these meters for over a year and are at present 
erecting a factory in Hull for their manufacture. The firm 
has also sent us a pamphlet showing the application of these 
meters to the measurement of steam in power plants; а 
nuinber of large installations are illustrated. 


New Belgian Company.—With a capital of 2,500,000 fr. 
has been launched at Eupen a company stvled Manufactures 
de Cables Electriques et de Caoutchouc, for the manufacture 
of rubber and other cables and axvcessory material and the 
installation of these. The company takes over another com. 
pany with a similar namo. 


British Industries Fair.—The Council of the Birmingham 
Section of the Fair has issued its first invitations to Castle 
‚ Bromwich where several hundreds of representative firms in 
the hardware, metal, and engineering trades have booked 
space for their exhibits. The Birmingham Section 15, of course, 
the principal part of the Fair so far as engineers are con- 
cerned, the London branch being devoted mainly to the 
“lighter "" trades. 


.medical, surgical or curative purposes. 


Unemployment.—On January 8th the total number of 
wholly uneinployed persons, registered at Employment Ex- 
changes, was 1,473,300. This was a decrease of 19,578 from 
the previously-recorded figure, and a decrease of 350,433 as 
compared with January, 1922. The number working short 
time and drawing part benefits was 53,100 on January 8th, 
comparing with 50,961 a week previously. | 


Diesel-Eiectric Ship Propulsion.—A short time ago there 
was completed at the vard of the Netherland Shipbuilding 
Co., Amsterdam, for the Dutch Navy a submarine parent ship 
with unusual machinery equipment, of which plans are 
published in the January issue of the Motor Ship, from which 
the following details are abstracted. In the Pelikaan the 
Diesel-electric system of propulsion is adopted for service in 
the Dutch East Indies. The displacement is 2,600 tons, and 
the speed about 12 knots. ‘There are electrically-driven anchor 
windlasses fore and aft. The steering gear is of the electro- 
hydraulic type, with telemotor control, and the boat-hoist 1s 
also coupled to an electric motor. 

A considerable amount of electric power is required for the 
workshop machinery, and it is to be noted that this 1s 
supplied not from the main generating sets, but from auxili- 
ary generating machinery. Apart from supplying the current 
to two 110-h.p. motors driving the torpedo air compressors, 
and for charging batteries, the main generating sets are only 
utilised for propulsion. The torpedo charging outfits аге par- 
ticularly large, and could not be dealt with by the auxiliary 
plant. A Cochran boiler of 20.5 square metres heating surface, 
working at a pressure of about 900 lb. per sq. in., is installed 
for supplying distilled water for adding to the batteries and 


‘also for heating the oil and other minor purposes. 


The main engines comprise two of the M.A.N. high-speed 
type, developing 700 b.h.p. in six cylinders, running at 290 
r.p.m. They are coupled direct to generators of 468 kW at 
390 volts and 1,200 amperes. The vessel is a twin-screw 
craft; each of the electric motors is coupled to & shaft driving 
a three-bladed propeller, and is capable of developing 550 
b.h.p. (taking 1,200 amperes at 380 volts). The speed is 190 


r.p.m. 

The Ward-Leonard svstem of transmission is adopted be- 
tween the generating plant and the motors, and arrangements 
are such that each generating set can supply power to one 
motor, or one generating set can, if necessary, be shut down 
and all the power taken from the other for cruising speed. 

The auxiliary generating plant is somewhat unusual. It 
consists of two Atlas Diesel engines of the four-cylinder type, 
developing 50 b.h.p. at 550 r.p.m., driving 32-kW generators 
of 220 volts at 135 amperes which supply power for lighting, 
driving winches, windlasses, steering gear, and the workshop 
motors. In addition, there is a 25-h.p. Kromhout hot-bulb 
engine installed on deck for emergency purposes and coupled 
to a dynamo that inay be used as an auxiliary and for supply- 
ing power to the boat hoist. 


Applications for British Trade Marks.—Appended is given 
a summary of the recent applications for British trade marks 
in respect of goods and productions connected with the elec- 
trical trades and industries. Individuals or firms desiring to 
enter an objection to any of the applications have one month 
in which to do so from the dates mentioned below. In the 
case of foreign applications the names and addresses of the 
representatives in this country to whom the objections are 
to be sent are also given. = 

Hémiporogéne. No. 430.085. Class 1. A mixture of chemicals 
for use in electric batteries. Durinont Electric Batteries, 
Ltd., 536. Salisbury House, London Wall, London, E.C. 
January 3rd, 1923. 

Radiogéne. No. 430,086. Class 1. A mixture of chemicals 
for use in electric batteries. Dartnont Electric Batteries, 
Ltd., 536, Salisbury House, London Wall, London, Е.С. 
January 3rd, 1993. 

Sunshine. No. 431,004. Class 6. Electric vacuum cleaning 
machines, electric washing machines, с. The Sun Electrical 
Co., Ltd., 118/120, Charing Cross Road, London, W.C. 
January 3rd, 1993. 

Perophone. No. 421,004. Class 8. Machines for the repro- 
duction of sound and accessories. thereof, but not including 
telephones. Perophone, Ltd., 76-73, City Road, London, 
Е.С.1 January 3rd, 1923. 

Tellite. No. 437.031. Class 8. A detecting instrument used 
for the receipt of wireless telegraphy and telephony. C. F. 


Elwell, Ltd., Craven House, Kingsway, London, W.C. 
January 3rd, 19233. 
Efescaphone. No. 430,530. Class 8. Wireless apparatus. 


Falk, Stadelmann & Co., Ltd., 83, Farringdon Road, London, 
E.C. January 3rd, 1923. 

Thermolite. No. 430,603. Class 11. An electric lan for 
H. G. MeFaddin and 
Co., 38, Warren Street, New York, U.S.A. (J. E. Evans- 
Jackson & Co.. 57-60, Holborn Viaduct, London, Е.С.) 
January 3rd, 1925. 

Micarta. No. 428.499. Class 50. Electrical insulating 
sheets and tubes. Westinghouse Electric & Manufacturing 
Co., 700, Braddock Avenue, East Pittsburgh, C.S.A. (A. S. 
Cachermaille, 2, Norfolk Street, Strand, London, W.C.) 
January 3rd, 1923. . 
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LIGHTING AND POWER NOTES. 


Accrington.—INsrEcTioN or New PLANT.—4Àn inspection was 
made of the new plant at'the electricity works, on January 
lith, which has recently been erected at an approximate cost 
of £50,000. The extensions include a 6,000-kW turbine 
supplied by the British Thomson-Houston Co., Ltd., bringing 
the total capacity of the station to 13,000 kW; two new 
boilers by Messrs. Babcock & Wilcox; condensing plant by 
Messrs. Hick, Hargreaves & Co.; economisers by  Messrs. 
Green; and a 1,000-kW motor converter by Messrs. Bruce 
Peebles, Ltd. 


Andover.—Exrcrricity SPPLY.—The Town Council has ap- 
proached the War Office with a view to ascertaining if it 
will extend the cables from the Andover Aerodrome to ше 
borough, and upon what terms. 


Ashton-under-Lyne.—Price REDUCTIONS —The Town -Coun- 
cil has made the tollowing reductions in the charges for elec- 
tricity :—Private lighting to 54d. per kWh, subject to 24 per 

cent. discount; power, up to 50 kWh per quarter, 54d., sub- 
ject to 24 per cent. discount, and the following scale, plus 


O0 per cent. :—First 950 kWh per quarter, làjd.; next 250, 
14а. ; next 500, 1d.; next 1,500, .9d.; next 2,500, 996 ‘next 


15,000, Id. ; beyond, .6d. per kWh. ^ 


Australia.—TASMANIA. —Hydro-clectric Report.--Mr. J. H. 
Butters, the Chief Engineer of the Government Hydro-Elec- 
tric Department, has presented his eighth annual report, 
covering the year ended June 30th. 1923 He states that 
during the year the diversion of the Ouse into the Great Lake 
was completed. . The dam at Miena (Great Lake) caused 
serious delay, as two serious rifts—one 53 ft. deep—were dis- 
closed by the excavations for the foundations. The Wadda- 
mana Canal works were completed and made. ready for con- 
tinuous operation. At the power station five turbo-alternator 
sets were erected and ready for service, but two of them were 
awalting the completion of a pipe- line. A new double-circuit 
transmission line between Waddamana and Risdon, and a 
single-circuit line between Waddamana and Launceston were 
erected. The Risdon sub- station was completed ready for 
formal inauguration. This is the largest sub-station in the 
Southern Hemisphere having a continuous capacity of 
50,000 h.p. The Launceston sub-station was also brought 

nearly to completion. Work on the Arthur's Lake dam was 
not proceeded with in view of the disclosure of a site which 
will modify the scheme,.and also of the fact that Launceston 
will bave a surplus of power for a year or two. Mr. Butters 
complains of difficulty with the staff owing to the inadequacy 
of the salaries paid. Many important members of the staff 
have left the service, and Mr. Butters urges that no reduc- 
tions should be made in the scale of remuneration drawn up 
by him for the department. 

The consolidated profit and loss account showed a net sur- 
plus of £15,126, which was sufficient to wipe out & previous 
accrued deficit and leave £205 to carry forward. 

The sales of energy amounted to 79,405,120 kWh—an in- 
crease of over 100 per cent. on the 1921 sales. The present 
prices for energy are: lighting, 5d. per kWh; heating and 
power. ld. per kWh; and continuous hot- water supply, id. 
per kWh. Reductions are contemplated. 


Birkenhead.—Loan.—The Corporation has applied to the 
Electricity Commissioners for sanction to borrow a further 
sum of £20,000 for mains and services. 


Brentwood.—Prorosep INCREASED CHaARGES.—The Brent- 
wood and District Electric Co., Ltd., is applying to the Elec- 
tricity Commissioners for powers to increase the maximum 
prices of electricity. 


Bury St. Edmunds.—Price Reptcrions.—The Town Coun- 
cil has made the following reductions in the va d for elec- 
tricity :—Lighting, from 94d. to 84. per kWh, less 4d. per 
kWh discount for prompt payment; power, a reduction of 
15 per cent. on the present charges of 54d. per kWh up to 
300 units; 334. from 500 to 2,500; 34d. from 2,500 to 5,000; 
gd. from 5,000 to 10,000; and 2d. bevond. 


Canada.—H vpRo-ErgcrRIC DEVELOPMENT.—The development 
of 50,000 h.p. of electrical energy on the Riviére des Prairies 
by the dainming of the river just below Visitation Island will 
be started bv October next, according to an Order-in-Council 
which has been passed by the Provincial Government grant- 
ing, a sixty-vear lease on the river rights to the Раск River 
Power Co. The scheme 1s estimated to cost between six and 
seven million dollars.—Reuter’s Trade Service (Quebec). 


Carlisle.—I.o,x.—The Town Council has applied to the 
Electricity Commissioners for a loan of £2,900 for mains ex- 
tensions. 


Chicliesterccomonm OrpDER.—The Town Council has been 
granted а Special Order authorising the transfer of the Electric 
light Co.'s undertaking to the Corporation, and sanction to 


the necessary loan to сапу out the талча has been ob- 
tained 


Continental.—Bri.cicu.—The ос А recently ap- 
pointed by Ше Conseil Provincial of East Flanders to study 
the question of a general electrification of the province, etates 
that it has nearly completed a scheme whereby the devas- 


tated districts will be provided with an electricity supply by 
the winter of 1923. Communes not situated in the devastated 
regions will also be supplied. The current will be supplied 
at high pressure by the province, and the communes will dis- 
tribute it at low pressure to the consumers. 

GFRMANY.—The Wurtemberg Diet has decided to guaran- 
tee loans amounting to 600,000,000 marks for the com- 
pletion of four hydro-electric works which are in course 
of construction, and will be able to yield 70,000,000 
kWh per annum. . The works were begun with adequate 
financial means, but the excessive increase in prices has 
rendered necessary the provision of further funds, which 
cannot be raised without a State guarantee. 

FRANCE.—Application has been made by M. Belleville, of 
Toulon-sur-Arroux, for a concession to erect a h.p. line to 
supply a number of communal districts in the departments of 
Saóne-et-Loire and Niévre. 

The Société Normande d'Electricité is seeking powers to 
extend its network to include further districts in the depart- 
ment of Beine Inférieure. 

The Société ''la Tardoire," of Montbron, department of 
Charente, has applied for a concession to supply electricity 
to 10 communes in the department and to three communes 
in the department of the Dordogne. 

Application has been made by the Société des Etudes Saóne- 
et-Marne for.& concession to set up a network embracing 
three departments, including the erection of transmission 
lines of 15,000. V und 30,000 V. 


Ealing.—Price REDUCTION.—The Town Council has again 
reduced the price of electricity by 1d. per kWh 


Kilmaurs (Ayrshire).—Evecrriciry SuPPLy.—Mr. Bexon, 
electrical engineer to Kilmarnock Corporation, has asked the 
permission of the County Council to erect poles in Kilmaurs 
for the purpose of electric lighting. The scheme will be 
financed locally. 


Maidenhead.—Price Repuctions.—The Town Council has 
reduced the charges for electricity for lighting within the 
borough from Yd. to 9d. per kWh, and from 3.35d. to 3d. 
for power. To consumers outside the borough, the charges 
for lighting have been reduced from 10d. to 94d. per kWh, 
and for power from 4.04d. to 34d. per kWh. The rate for 
electricity supplied under contracts has been reduced by 920 
per cent., and. the i did for public lighting also by 3 per 
cent. 


Manchester —SHOP-W INDOW ÍLLUMINATION.— With inam 
to the paragraph in our last issue bearing the above title, Mr. 
S. L. Pearce (chief engineer) writes to point out that the 
charge per kWh is to be l4d., and not 14d., às stated. 


Mid-Lancashire Electricity District.—J.ocaL Inquiry.— 
The Electricity Commissioners will held a local inquiry at 
the Town Hall, Preston, on February 2th, 1923, at 10.30 a.m. 
and following days, with reference to the area to be included 
in the proposed district, the objections and representations 
which have been made. and to consider (a) a scheme which 
has been submitted jointly by the Corporations of Blackburn 
und Preston for effecting an improvement of the existing 
organisation for the supply of electricity in the district and 
for the formation of a Joint Electricity Authority, and (b) a 
scheme which has been submitted by the North-East Lanca- 
shire Electricity Committee for effecting an improvement of 
the existing organisation for the supply of electricity in the 
district and for the formation of an Electricity Board. 


Northern Ireland. — CooTEHILL (Co. Cavan). —It has been 
decided by the local authority to have public electric 
lighting installed. 

Dunmcurray (Co. ANTRIM).—The Electricity Commissioners 
for Northern Ireland have made a Special Order authorising the 
Dunmurray and District Electric Light & Power Co., Ltd., 
to supply light and power in the district and to use Rahery 
Mill as а generating station. 


Nottingham.—MaiNs EXTENSIONS. —Included jn the Bill to 
be introduced into Parliament next session 1s a scheme for 
the expenditure of £88,500 for mains, &c. 


Oakham.—E rctricity.Suppty.—The Urban District Cant: 
cil has decided, subject to certain conditions, to offer no objec- 
tion to the Bill being promoted by the Oakham Gas Co. for 
the installation of electric lighting in the district. 


Portsmouth.—[.o4N.—The Town Council has applied to the 
Electricity Commissioners for a loan of £10,000 for mains, 
transformers, services, &c. 


Port Talbot.— ELECTRICITY ORDER.—The E iS 
applying for an Order to supplv electricity for all purposes 
within its area. 


Southampton.—Price Repuctioxs.—The Town Council has 
reduced the charges for electricity as under :—Lighting, from 
6d. to 5d. per kWh; heating and cooking. from lid. to 14d. 
for the summer quarters only; accumulator changing, from - 
24. to 134. per kWh. P 


Staffordshire.—Prick Reptctrions.—The Staffordshire; Wor: 
cestershire, and Shropshire Electricity Supply Co. has reduced 
the charges for electricity fer lighting to 64d. per kWh, and 
for power to 24d. per kWh for the first 2,000 oo per quar- 
ter, and 21d. for the next 5,000 kWh. 
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South-East Lancashire Electricity Advisory Board.— 
PRICES FOR BULK SUPPLIES.—At a meeting of the Board, held 
on January 9th, the question of prices for bulk supplies was 
discussed. The Board has now determined the principles 
which should govern the charges to be made by an under- 
taker when supplying electricity in bulk to another under- 
taker. The principles are the result of an exhaustive inves- 
tigation by the Engineering Advisory Committee. 

CHADDERTON.—The Urban District Council has applied to 
the Commissioners for an Order, and at the request of the 
Council and the Commissioners the Board has declared that 
the proper source of supply for this district is the Oldham 
Corporation undertaking. 

BaRTON-UPON-IRWELL.—The Rural District Council has also 
applied to the Commissioners for an Order in respect of the 
townships of Davyhulme (part) and Flixton, and the Board 
has in this case declared that the proper source of supply 
is the Barton station of the Manchester Corporation. 

WiGAN.—The Board has approved a contract for reciprocal 
bulk supplies between the Wigan Corporation and the Lan- 
cashire Electric Power Co.; also contracts for bulk eupplies 
hetween the Manchester and Salford Corporations and the 
Rochdale Corporation and the Milnrow Urban District 
Council. 

HonwicH.—The Urban District Council recently applied to 
the Commissioners for an Order, and they desired to purchase 
in bulk from the Bolton Corporation. On the other hand, the 
Lancashire Electric Power Co. made a competing application 
for the Order. This matter was also referred to the Board 
by the Council, the company, and the Commissioners. After 
a very full investigation the Board recommended that the 
supplies should be furnished to the Council by the Bolton 
Corporation, and that the Order should be granted to the 
Horwich Council. 


Swansea.— EXTENSION OF ери Лны Electricity Commit- 
tee has recommended the Council to extend its electricity 
supply to Mumbles, some six miles distant from the centre of 
the borough, at a cost of £13,505. 

ELECTRICITY SuppLy.—At a recent meeting of the Corpora- 
tion the borough electrical engineer reported that under the 
existing agreement with the Corporation the Gorseinon Elec- 
tric Light Co. obtained a bulk supply of electricity and paid 
@ minimum sum of £3,000 per annum to the Corporation. 
The area of supply covered by the company's Order of 1910 
extends to the parish of Llandilo-Talybont, Loughor and a 
portion of the parishes of Penderry and Gowerton. The 
company states that it cannot complete negotiations to supply 
large consumers because the Corporation charges the same 
rate as that paid by large consumers in the borough, and has 
inquired whether the Corporation is prepared to allow such & 
rebate as will enable the company to develop the area. The 
borough electrical engineer has recommended that upon the 
company's extending its plant to develop the area referred to 
the Corporation, in the special circumstances, undertakes to 
allow it a rebate of 10 per cent. provided that the existing 
agreement remains in force until the amoun t received for 
current consumption exceeds £3,000 per annum; and that the 
whole of the supply is obtained from the Corporation. 


Torrington.— ELECTRICITY SuPPLY.—The Town Council, after 
discussing an electric light scheme with a representative of 
Messrs. Crompton & Co., Ltd., has decided in favour of a 
joint scheme with Bideford, instead of a separate scheme for 
the borough. 


Wolsingham.—Proposep ЕШЕСТВ1СТТҮ SvUPPLY.—Having re- 
ceived from the Wolsingham Steelworks an offer to supply 
electricity for public lighting at 4d. per kWh, subject to a 
minimum consumption of 10,000 kWh per annum, the Rural 
District Council has decided, pending confirmation of the 
offer, to circularise the district with a view to supplying cur- 
rent at 6d. per kWh for power and 8d. per kWh for lighting, 
this being about 30 per cent. cheaper than uc rates at 
present charged by the gas company. 


Watford.—loans.—Application is being made to the Elec- 
tricity Commissioners for sanction to the borrowing of £39,000 
for new plant and £44,300 for mains, &c. 


TRAMWAY AND wat NOTES. 


Canada.—BritisH Co_umBiA.—It is announced that the 
Pritish: Columbia Electric Railway Со. will spend $172,000 
on new high-pressure lines between Lake Buntzen and Van- 
couver during the spring. —Reuter’s Trade Service (Van- 
couver). 


Continental.—Spain. — Plans are being prepared for the 
electrification of the railway between Ripoll and Puigcerda. 

ItaLy.—Authority has been granted to the Commune of 
Modena to construct and work an electric tramway from 
Modena to San Damaso. 


Edinburgh.—Repucep Farrs.—The fares on the tramways 
аге to be reduced from January 21st, on which date the elec- 
trifcation of the Marchmont route will be completed. 


~ 


London.—IwPROVEMENT OF *‘ UNDERGROUND " Cars.—The 
cars on the District Railway are now being overhauled, and 
as they come into the repair shops for this purpose many 
improvements are being carried out. The seats are being 
re-upholstered throughout, and are being made more comfort- 
able. The poles from floor to roof, which superseded for a 
time the customary straps, are now being taken out and are 
being replaced by straps. These are a few of the many im- 
provements which are to be made. 


Nottingham.—PaRLiAMENTARY  BiLL.—The Corporation is 
promoting a Bill to be introduced into Parliament during the 
forthcoming session for authority to expend £578,370 on 
various improvement schemes for the city, including £45,000 
for the laying of new tramways and the provision of electrical 
equipment in connection with the scheme. 


Sunderland.—TrRamMway SipiNG.—The Town Council has de- 
cided to purchase 1,400 sq. yd. of land near the Seaside 
Lane tramway terminus for the purpose of making a siding to 
cope with the exceptionally heavy traffic to ше seaside ш 
summer time. 


TELEGRAPH & TELEPHONE NOTES. 


Austria.—Rabio TELEPHONY.—It is stated in Vienna that a . 
branch of Marconi's Wireless Telegraph Co. will shortly be 
established with a capital of £133,000, of which £40,000 will 
belong to Austria. The operation of the Austrian branch will 
be begun next autumn.—Financial Times. 


Radio . Telegraphy.—ErricieExt TRANSMISSION.—À group of 
medium power radio stations employing valve transmitters 
has been erected by Marconi’s Wireless Telegraph Co., Ltd., 
at North Weald, near Ongar, Essex, for the purpose of con- 
ducting commercial services with France, Switzerland, and 
Spain. These stations have been brought to a high state of 
etticiency and for some months one of them, although only 
designed for European communication, has been carrying on 
a Transatlantic service to Canada. One of the other stations 
(GLO), which is used for communication with Madrid (a dis- 
tance of about 720 miles), can be heard at Bandoeng, Java, 
7,500 miles distance. This fact is reported by the chief of the 
Bandoeng radio departinent, whose interest in tho Marconi 
high-speed services from Ongar was aroused by a magazino 
article. He set out to see if he could hear the signals trans- 
mitted by these stations and was successful in receiving the 
signals from GLO with a two-valve set and an aerial only 45 
ft. in length and 15 ft. above the aerth. He reports that 
signals are audible almost every night in spite of the strong 
atmospheric disturbances which are common in Java at this 
season. 

India.—Rapio CoMMUNICATION.—The question of radio tele- 
graphic communication between India and the United King- 
dom is receiving non-official support in India, particularly. 
from commercial bodies, and à number of resolutions on the 
subject have been tabled for discussion at the forthcoming 
session of the Indian Legislature. These resolutions include 
one by Mr. Sethna (Bombay), urging the Government to pro- 
ceed forthwith in the matter independently, with a view to 
entering into agreement with a private enterprise, incor por- 
ated in India, for the inauguration and tnaintenance of an 
efücient service, providing an adequate link in the proposed 
Imperial scheme, and the working of reciprocal stations in 
the United Kingdom. —Reuter. 


The Telephone Service. —H ULL UNDERTAKING. —The profit 
on the Hull Corporation telephone service for the current 
year ending March is estimated at £10,599, and in the follow- 
ing year an increased profit is foreshadowed. After the 
reserve fund has been sufficiently replenished, it is hoped to 
reduce the present tariff, which is already considerably below 
that of the General Post Office.— Westminster Gazette. 


United States.—CoNrERENCE ON RADIO STANDARDISATION.— . 
The Bureau of Standards of the Department of Commerce 
which called a conference on radio standardisation, was held 
on January 12th, 1923, in New York City at the specific 
request of the following organisations : Institute of Radio 
Engineers, National Radio Chamber of Commerce, Radio 
Apparatus Section, Associated Manufacturers ‘of Electrical 
Supplies, National Retail and Dry Goods Association, 
American Radio Relay League, and the Radio Corporation of 
America. Invitations were issued to all the national assocta- 
tions interested in radio standardisation. The representation 
of radio manufactures was in general through the trade 
associations of which thev are members. 

The purpose of the conference was to consider broadly (1) 
whether a formulation ot standards for radio apparatus and 
service shall be made; (2) if so, what general classes of appa- 
ratus or service should be included; and (3) what procedure 
shall be recommended for carrying out the conclusions 
reached Ьу the conference. If the conference decides that 
radio standards should be formulated, it is expected that they 
may ultimately be adopted, with the approval of the American 
Engineering Standards Committee, as an American standard. 
—T. ё T. Age. | 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
'* Official Notice ”' appeared.) 


OPEN. 


Australia.—MELBOURNE.—Electricity Commissioners. March 
3lst. Transformers for Morwell power scheme. (January óth.) 

March 15th. Motors, starting and isolating switches. 
(January 12th.) 

April 28th. Transformers and spares. (January 12th.) — 

Victorian Railway Commissioners. February 28th. — Electric 
train lighting equipment (axle generator system).* 

March 14th. Twenty-five dwarf electric signal mechanisms.* 

Postinaster-General's Department. February 21st, tele- 
graph apparatus. February 22nd, switchboard parts. March 
Ist, telephone and telegraph parts.. March 16th, telephone 
and switchboard parts and wires. March 21st, testing and 
protective apparatus. (See this issue.) 


.Belfast.—]anuary 23rd. Electricity Department. Опе 
12,500-kW — turbo-alternator, with condensing plant and 
auxiliaries, three 500-kW rotary converters with transformers, 
l.p. switchgear, &c. (January 5th.) 

January 30th. Electricity Department. One electrically- 
driven centrifugal pump, 18,000 g.p.m. (January 12th.) 


Belgium.—February Ist. Municipal authorities of Trois 
Ponts (Province of Liege). For the concession for the supply 
of electricity for lighting and power purposes in the town. 

February 8th. Municipal authorities of Guygoven (Province 
of Limbourg). For the concession for the supply of electricity 
for lighting and power purposes in the town. 


Croydon.—January 22nd. Board of Guardians. Repairs 
and renewals to the X-ray apparatus at the infirmary, or, 
alternatively, tenders for new up-to-date apparatus. (See 
this issue.) | ° 


Dukinfield.—January 27th. Stalybridge and Dukinfield 
Joint Sewerage Board. Electric wiring installation for power 
and lighting at the sewerage disposal works, Bradley Hurst, 
Dukinfield. Specification (£2 2s.) from Mr. R. Blackmore, 
generating station, Tame Valley, Stalybridge. 

Dundee.—January 19th. Electricity Department. 
service meters. (January 5th.) 

E.h.p. and l.p. 3-core armoured cable. (January 12th.) 


Eastbourne.—February 10th. Electricity Department. 
Coal suction conveying plant. (January 12th.) 

Egypt.—Caigo.—March 15th. Minister of the Interior. 
ро, of electrical fittings for 12 months. Director, Personal 
and Equipment Department, Ministry of the Interior, Cairo. 

February 7th. Ministry of the Interior. Stores, including 
electrical goods, for 12 months for the Prisons Department.* 


Gravesend.—January 30th. Electricity Committee. One 


House 


draught-tube water-tube boiler and accesscries. (January 
12th.) 
London. — CaMBERWELL,  S.E.—February Sth. Borough 


Council. Maintenance of private telephones and electric bells 
at the Town Hall and other public buildings for 12 months. 
Mr. F. J. Slater, borough engineer, Town Hall. 

BerMONDSEY. — January 29th. Electricity Department. 
Stores for six months, including cable and jomting material, 
conduits, meters, electrical accessories, &e. (January 5th.) 

IsLINGTON.—January 3lst. Electricity Department. Elec- 
trical and engineer's stores for 12 months, including cables, 
meters, transformers, electrical sundries, «с. (January óth.) 

LEWISHAM, 8.E.—January 22nd. Board of Guardians. Two 
electric lifts and machinery, with electrical work, at the hos- 
pital. Mr. G. W. Martin, consulting engineer. 

ST. GEORGE’S-IN-THE-East.—January 25th. Board of Guard- 
jans. Installation of electric lighting in the infirmary, Raine 
Street, E. (January 12th.) 

HAMMERSMITH. — January 3lst. Electricity Department. 
Stores (including insulated wire, jointing material, meters, 
&c.) for 3, 6, or 12 months. (See this issue.) 

Manchester. — February 12th. Electricity Committee. 
33.000- and 6,600-V switchgear and resistances. (January 
12th.) 

Meltham.—January 22nd. Electric lighting installation. 
Co-operative Society, Midway, Meltham, near Hudderstield. 

Newport (Mon.). — January 2nd. Electricity Depart- 
ment. One marine-type water-tube boiler, with superheater, 
economiser, stckers, steam and feed-water pipes, &c. (Janu- 
агу oth.) 

New Zealand.—INVERCARGILL.—January 31st. Southland 
Electric Power Board. Outdoor. transformer station equip- 
ment for the Monowar hydro-electric development scheme.” 


Sidmouth. — January 29th. Urban District Council. 
Electric lighting scheme. Erection of buildings: plant, in- 


cluding oil engine-driven dynamo, motor booster, switchboard, „ 


accumulators, overhead traveller, &c.; overhead mains, 
house services, kc. (January 5th.) 
Skipton.—February 5th. Electricity Department. — E.h.p. 


and l.p. switchgear and transformers. (See this issue.) 


South Africa.—JOHANNESBURG.—February 8th. 
Council. Tramway spares.* 

Stockton-on-Tees. — January 24th. Electricity Depart- 
ment. Supply of 4-core paper-insulated, lead-covered wire- 
armoured cable. (January 1vth.) 

Torquay.—February 2nd. Electricity Department. Cir- 
culating water pumps, water pipes, and valves. (See this 
Issue.) 

Uruguay.—Monte VipEo.—February 15th. State Electri- 
city orks. 16,000 metres of coloured cords for internal 


Municipal 


wiring.* 
ee 9th. 27,750 metres of 225-V, v.i.r. lead-covered 
cable.* * 


*А copy of the plan, specification, and conditions of tender, 
&c., can be inspected at the Department of Overseas Trade 
(Room 84), 35, Old Queen Street, S.W.1. 


CLOSED. 


Aberdeen Line.—The tender of the Siemens and English 
Electric Lamp Co.. Ltd., for the supply of electric lamps for 
the six inonths ending June 30th, 1923, has been accepted by 
Messrs. Geo. Thompson & Co., Ltd. 


Atherton.—Urban District Council. Accepted:— 


Transtormers.--Metropolitan-Vickers Electrical Co., Ltd. 


Barnes.—Urban District Council. Accepted:— 


Turbo-alternator, condenser, and switchgear (£9,088).— English Electric 
Co., Ltd. 


Rotary converter, transformer, and starting switchgear (£2,702).-- Mather 

aud Platt, Ltd. 

Bolton.—HElectricitv Committee. Accepted:— 

One De Laval centrifugal oil purifier for transformers.— Chadburn's Ship 

Telegraph Co., Ltd. 

Doncaster.—Town Council. Accepted:— 

Cabies (£1.361).—Caliender's Cable & Construction Co., Ltd. 

Н.р. switchgear, for sub-stauon.—Ferguson, Pailin, Ltd. 

Motors, switchgear, and pumping machinery, for Holmes pumping station 

(£2,147)).—Gwynne's Engineering Co., Ltd. 

Hull.—The City Council has accepted the tender of the 
Anglo-Belgian Improvements Corporation of £9,286 for the 
supply of tram rails. The lowest British tender, one from 
Sheffield, was £5,000 more. The Sheftield Chamber of Com- 
merce wrote urging the retention of the contract in England. 


Lexden and Winstree.—Board of Guardians. Accepted:— 
Electric lighting installation at the workhouse chapel.—Gosling & Co. 


London.—Sr. ManYLEBoNE.—Electric Supply Committee. 
Recommended :— 
Plant extension scheme. 
One 12,900-kKW — turbo-alternator, with  Worthingion-Simpson condenser 
(£15,000).—General Electric Co., Lid. 
Messrs. Worthington-Simpson, Ltd., to be approved as sub-contractors for 


the supply of the condenser plant. 
Or, alternatively, 
Тһе tender of the Ateliers de Construction Oerlikon at £39,728 for one 
12,500-kW turbo-alternator and condenser, and that Messrs. Worth- 


ington-Simpson, Ltd., be approved as sub-contractors for the condenser 
plant. 


Two 60,000-Ib. marine-type boilers, with underfeed stokers, &с. (£42,493).— 
Babcock & Wilcox, Ltd. 
Papen cooling tower and tank (£25,500).—Clyne Engineering Co., 
td. 
Rotary converter. sets :— 
Dt NE rotary-converter set (£5,049). --Met.-Vickers Electrical Co., 
td. 
Three 2,000-kW ditto ditto (£22,365).—General Electric Co., Ltd. 
UNDERGROUND ELECTRIC. Raibways Co. or LioNDON.—AÀ con- 
tract for a 15,000-kW turbo-alternator for Lots Road power 
station has been placed with the following firms :—Turbine, 
С. A. Parsons & Co., Ltd.; alternator, Metropolitan-Vickers 
Electrical Co., Ltd., at a cost of £53,000. 


Stafford.— Electricity Committee. Accepted:— 


Supply and laying of e.h.p. cable to Messrs, Lotus's factory, Sandon Road 
(£3, $30).—Callender's Cable & Construction Co., Ltd. 


Sunderland.—Town Council. Accepted:— 


Eiectric. batteries for motor vehicles.—D.P. Battery Co., Ltd., and The 
Chloride Electrical. Storage Со., Ltd. 


Torquay.— Town Council. 
Rotary converters. (£6,177).— British Thomsoun-Houston Co., Ltd. 


Wrexham.—Town Council. Accepted:— 
Wiring houses at Acton (£203).—E. O. Walker & Co. 


a ' ^ 


X-Ray Measuring Device.—An '* X-rav clock," which its 
inventor claims will automatically measure and dispense anv 
desired degree of intensity in X-rays, was recently demon- 
strated before a group of physicians in the laboratories cf the 
St. Francis Hospital in San Francisco. The inventor is Mr. 
Frank Reiber, and the * X-ray clock ° is the third of a set. 
that he has made. In the recent demonstration, radium 
emanations were first turned upon the sensitive clock and 
the degree of intensity was gradually increased until the ravs 
were so powerful that they would have withered human flesh. 
The elock measured the amount of the dosage that was being 
given off by the X-ray machine that 16 was attached to.— 
Journal of Electricity and Western Industry. 
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FORTHCOMING EVENTS. 


Salford Technical and Engineering Associaion.—Saturday, January 20th. 
At the Royal Technical College. At 7 p.m. Presidential address by Mr. 
J. Morris, and musical evening. 


Association of Engineers-in-Gharge.—Saturday, January 20th. At St. 
Bride's Institute, Ludgate Circus, Е.С. At 7.30 p.m. Social and dance. 

inetitution of Electrical Engineers.—iNronwaL Meetinc.—Monday, January 
22nd. At the Institution, Victoria Embankment, W.C. At 7 p.m. Discus- 
sion on “ Insulators and Insulating Materials," to be opened by Mr. А. G. 
Warren. 

(Western Centre).— Monday, January nd. At the Grand Hotel, Broad 
DUE Bristol. At 3.30 p.m. Address by the president, Mr. Frank Gill, 
O.B.E. 

(London Students’ Section).— Friday, January 26th. Paper on * The 
Wireless Telephone Service to the Bar Lightship at Liverpool," by Mr. 
E. A. Payne. 

(North-Western Oentre).—Tucway, January 23rd. At the Engineers’ 
Club, Manchester. At 7 p.m. Paper оп ** Works Production," by Мг. G. 
H. Nelson. 

(South-Midland Centre).—Thursday, January 25th. At the City Coun- 
cil Chamber, Birmingham. At 7 p.m. Joint meeting with the local 
branches of the Institution of Mechanical Engineers and the Institution 
of Civil Engineers. 

(North-Eastern Oentre).—Monday, January 22nd. At Armstrong Col- 
lege, Newcastle-on-Tyne. At 7.15 p.m. Lecture on ‘ Variable-speed a.c. 
Motors Without Commutators," by Мг. F. Creedy. 


institution of Mechanical Engineers (Qraduates’ Section).—Monday, Janu- 
ary 22nd. At the Institution, Storey's Gate, V. At 7 p.m. Informal 
discussion on ‘ The Value of College Training to Engincers." 

Royal Society of Arts.—Wednesday, January 24th. At John Street, Adelphi, 
W.C. At 8 p.m. Trueman Wood lecture, '* The New Methods of Crystal 
Analysis, and Their Bearing on Pure and Applied Science," by Sir W. H. 
Bragg, F.R.S. 

Nottingham Society of Engineers.— Wednesday, January 24th. At the Wel- 
beck Hotel. At 7.30 p.m. Paper on “ Variable Speed Drives from ап 
a.c. Supply," by Mr. H. Cotton. 


Greenock Association of Engineers.—Wednesday, January 24th. At 22, 
West Stewart Street. At 7.45 p.m. Paper on ''Sub-station. Equipment," 
by Mr. F. E. Hanford. i 


Dynamicables.—Wednesday, January 24th. At the Trocadero Restaurant, W. 
At 7.30 p.m. Dinner. Mr. W. B. Esson in the chair. 


Optical Society.—Thursday, January 25th. At the Imperial College of 
Science and Technology, South Kensington, S.W. At 7.30 p.m. Lecture 
on '" The Birth of Kinematography and its Antecedents," by Mr. W. Day. 


Liverpoo! Engineering Society.—Thursday, January 25th. At the Midland 

Adelphi Hotel, Liverpool. At 7 p.m. Annual dinner. 

Wednesday, January 24th. At the Royal Institution, Colquitt Street. 
At 8 p.m. Paper on “ Wave Transmission of Power," by Mr. W. Din- 
woodie. 

Chelmsford Engineering Soclety.—Thursday, January 25th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on “ The Develop- 
ment of Large Power Stations," by Mr. W. H. Patchell. 

Junior institution of Engineers.— Friday, January 26th. At 39, Victoria 
strect, S.W. At 7.30 p.m. Lecturette, '* КУА and its Measurement," by 
Mr. G. F. Shotter. 

Edinburgh Electrical Soclety.—Friday, January 26th. At the Philosophical 
Institute. At 8 p.m. Paper on *'Internal«ombustion Engines," by Mr. 
J. Hastie. 


NOTES. 


Carbon Monoxide in Coal Gas.—In the course of an in- 
quest on a man who had committed suicide by inhaling coal 
yas, Dr. Waldo, the Southwark coroner, remarked upon the 
danger of the carbon monoxide in this gas. Chronic poison- 
ing by carbon monoxide, although not always detected, was a 
common occurrence. Flueless gas radiators led to this con- 
dition, and he himself had been a victim of it until the gas 
radiators in the court had been replaced by electric heaters. 

He urged that the amount of CO in coal gas for domestic 
purposes should be reduced, and the jury added a rider to 
that effect in its verdict. 


Accidents.—Last week, at the engineering works of 
Messrs. Calvert Bros., Folly Hall, Huddersfield, Norman Day 
(25) received an electric shock which caused him to fall from 
the roof of a works building to the ground, 25 ft. below. He 
received serious injuries to his head and back, and was taken 
to the infirmary in the ambulance, where he was detained. 

A serious accident occurred at the Witton Works of the 
General Electric Co., Ltd., on January 10th. А turbo- 
generator was under test when it burst and pieces of the 
machine were hurled in many directions. Seven emplovés 
sustained injuries, but only two of them were detained in 
hospital. The explosion was accompanied by electrical dis- 
charges, which started a fire. The flames, however, were 
quickly extinguished by the City Fire Brigade. 


Indian Railway Works.—The new carriage and wagon 
shops of the G.I.P. Railway at Bombay are well-equipped 
and extensive. According to the Indian Importer and Hard- 
ware and Ironmongery Gazette the power plant consists of 
one 300-kKW., one 250-kW, and one 85-kW dynumos driven by 
high-speed steam engines. Steam is generated by six В. & W. 
boilers, each capable of evaporating 6,000 lb. of water per 
hour. The equipment of the smithy, forge, and foundry in- 
cludes six 7-cwt., one 12-cwt., one 15-cwt., one 20-cwt., and 
one 40-cwt. steam hammers, an electrically-driven shearing, 
notching and punching machine, capable of dealing with 


plates § in. thick, and an electrically-driven bolt-forging 
machine. In the machine shop there are 27 drilling machines, 
24 lathes, 7 screwing machines, and numerous other appli- 
ances. There is a great deal of hydraulic equipment, to 
which water is supplied by electric pumps. One part of a 
shop is devoted to the care of lighting equipment, and here 
there is accommodation for storing and charging 1,200 accu- 
mulator cells. Тһе charging plant consists of а 30-b.h.p. 
motor-generator set and a six-panel switchboard. 


Lectures.—4A series of four lectures on ** The Control of 
the Speed and Power Factor of Induction Motors," will be 
delivered by Prof. Miles Walker, M.A., D.Sc., under the 
auspices of the University of London, on February 2ist and 
26th, and March 14th and 21st. The lectures which will be 
delivered at the Institution of Electrical Engineers will deal 
with :—I, Characteristics of the Induction Motor, &.; II. 
Various Methods of Changing the Speed; III, The Use of 
Double and Triple Circuits in Series with the Rotor, &c.; and 
IV, Phase Advancers, A.C. Exciters, &c. 

At the meeting of the Edinburgh Electrical Society, held on 
January 12th, Mr. A. Whiteley delivered a lecture entitled 
'* Some Wireless Notes." ‘The speaker first traced the develop- 
ment of the Poulsen arc circuit, and described the functions of 
the component parts of modern transmitting and receiving 
gear. The applications of frame aerials in direction finding 
were dealt with. The various types and uses of the thermionic 
valve were indicated, with special reference to their place in 
wireless telephony. The lecture was fully illustrated by 
lantern slides, and at the close members had the opportunity 
of listening to the London '' broadcasting.”’ 


Electrically-propelled Ship 'for Japan.—Due to the very 
successful performance of the electrically-propelled vessels of 
the United States Navy, the Imperial Japanese Navy has had 
the fuel ship Kamoi built in the United States and equipped 
with electric propulsion machinery in order to obtain initial 


experience with a low-powered ship, as did the United States 


Navy with the collier Jupiter. 

The Kamoi was built by the New York Shipbuilding Cor- 
poration at Camden, N.J. The electrical machinery was fur- 
nished by the International General Electric Co. and was 
built bv the General Electric Co. According to the General 
Electric Review, a sufficient number of auxiliaries are 
driven electrically to give an exceptional heat balance, that 
is to say, there is just enough auxiliary exhaust steam to 
heat the boiler feed water. It can be safely stuted that she 
is the most economical steamship of her size afloat, since 
tests show that she should make bar full speed on 0.57 lb. of 
oil per shaft-horse-power for all purposes, based on 19.000 
B.th.u. per pound of oil and a boiler efficiency of 75 per cent. 

The Като is а 15-knot 20,000-ton 8,000-s.h.p. twin-screw 
ship with boilers equipped for either coal or oil burning, and 
the important machinery items are as follows :— 

Two 4,000-h.p., 40-pole, 190 r.p.m., 3-phase, 2,300-volt syn- 
chronous motors with amortisseur windings especially designed 
for operation of these motors as induction machines while the 
ship 18 being manceuvred . 

One 6,250-kW unity-power-factor, 2-pole, 2,400 r.p.m., 3- 
phase, 40 cycle, 2,300-volt generator connected direct to a 10- 
stage Curtis turbine designed for steam conditions of 250 Ib. 
gauge, 150 deg. F. superheat, 14-in. absolute back pressure. 

One propulsion control equipment. | 

Two 400-kW, 3-wire, 110-220-volt ,d.c. turbine-generator sets 
for excitation of the main machinery, for driving the electric 
auxiliaries, and for supplying miscellaneous electrical demands 
of the ship. 

One 025-kW, 2-pole, 1,100 r.p.m., 3-phase, 750-volt, a.c. 
generator coupled to one of the 400-kW, d.c. generators; to 
be used for emergency propulsion of the ship up to 55 pro- 
peller revolutions, or about seven knots. | 

This is the first ship to be equipped with synchronous-motor 
drive where the motors have been designed on a basis of all 
manceuvring being done on induction-motor characteristics 
without field excitation, and where the motor fields are ener- 
gised only for steady running ahead or astern. During the 
official trials conducted on September 7th and 8th, with the 
ship going full-speed ahead, the propellers were stopped and 
the propelling motors synchronised at 40 revolutions astern in 
18 seconds. If necessary, this can be done in 15 seconds or 
less, and demonstrates that the combined motor and gene- 
rator characteristics will give the same speed of manauvring 
as can be obtained with the older induction-motor drive. 

The practicability of the 625-kKW emergency generator set 
was also fully demonstrated during the official trials, in that 
it had sufficient capacity to reverse the ship promptly while 
it was going ahead at a speed of seven knots 

The propelling machinery functioned in such a satisfactory 
manner during the trials that the ship was immediately ac- 
cepted by the Imperial Japanese Navy. During the week of 
September 19th, the Japanese took the shin to sea for several 
days for training the crew, and operated the machinery with- 
out important assistance from the shipbuilder or the electric 
company. 

Harnessing the Tides.—The French Chamber has passed 
without discussion a Bill for the creation of an experimental 
tidal electric power station at Aber-Wrach (Finisterre). It 
is proposed to build a barrier of 150 metres across the estuary, 
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the top of the barrier being level with the land at either 
end and four metres above the spring-tide high-water mark. 
The barrier is to be constructed of a number of huge hollow 
blocks of reinforced concrete; the centre block, 35 metres 
long and 22 metres broad, will contain turbines and alterna- 
tors; on the right-hand side of the barrier a lock will be 
constructed for the passage of fishing craft. It is thought 
that, according to the height of the tide, the barrier will dum 
up from 2,000,000 to 3,000,000 cubic metres of water. The 
turbines will act whether the tide is going out or coming 
in, a difference in level between the water inside and outside 
the barrier being all that is necessary. Only for a short 
time when the water is at the same level on both sides will 
the turbines cease working, & difference of 70 centimetres 
being all that is necessary to set them in motion. Four 
turbines will be used, and they will drive two alternators. 
Owing to the fact that the turbines will each furnish from 
75 to 1,900 h.p., according to the state of the tide, it has 
been necessary to evolve some scheme for making the power 
obtained less irregular. It is proposed to build across the 
River Diouris, above tide level, а dam , which will. store 
12,000,000 cubic metres of river water, and which even at 
high water will give the river a fall of eight metres, and at 
low water a fall of 29 metres. Thus, even at high and low 
tide the power supplied will be continuous. It is estimated 
that & maximum of 4,800 h.p. will be furnished bv the 
installation, and the regular production will be 1,600 h.p. 
It is hoped that the annual production of the power station 
wil be ll million kWh; the expenditure will probably 
amount to 20 million francs. | | 

Before any such elaborate scheme is carried out, a series 
of experiments will doubtless be made, and only if these 
prove successful will the great power station be erected. 
This is not the only proposed experiment in the control of 
tidal force. Plans were submitted some time ago to the 
Granville Chamber of Commerce Ьу a group of American 
engineers, backed by. American capital, for the purpose of 
undertaking experiments in the Bay of Saint Michel. These 
plans provide for the construction of a harrier some 12} 
miles long across the bay, and it is estimated that the 
installation should give «ix billion kWh annually, worth 


«ome 500 million francs per annum.—Reuter's Trade Service 
(Paris). | i 


+ 


Amateur Radio Tests.—The results of observations made 
by amateur owners of radio apparatus in Europe who re- 
ceived messages from American stations during the nights of 
December 11th-12th and 12th-13th have been made known. The 
observations form part of definite tests of the present state 
of development of transatlantic communication. Some of 
the messages were received outside the hours fixed for the trials. 
On the first of the two nights British amateurs picked up 
telegraphic messages from twenty-eight amatenrs in America. 
Six were received outside the hours prescribed for the tests. 
British amateurs also received one telephonic message from 
an American amateur whose call signal is 2ZK. Two British 
amateurs picked up messages from nine out of fifteen Ameri- 
can stations from which messages were received by French 
amateurs. On the night of December 12-13 4 message from 
an American amateur was received by a Swiss amateur at 
Geneva, and messages from seven American stations were 
noted by French amateurs at Nice and Orleans. A French 
amateur at Pantin also received a message from the American 
station at Newark, near New York.—The Timea. 

Although amateur radio telegraphy and telephony in France 
have not so rapidly attained popularity as in England, during 
the last few months great strides have been made and amateur 
receiving sets now abound. Numerous prizes have been 
placed at the disposal of the French organising committee by 
various constructors of apparatus and they will be awarded 
to the amateurs obtaining the best results, taking into ac- 
count the installations at their disposal.— Reuter. 

The Eiffel Tower have given out the latest results of the 
trans-Atlantic wireless competition, showing that during the 
night of December 15th-16th, the British amateurs far out- 
distanced the French radio enthusiasts. The total number 
of American calls recorded by French amateurs on the follow- 
ing night was 24. During the night of December 17th-18th, 
27 American amateurs were heard by one listener in Switzer- 
land, and nine different French amateurs heard 41 Americans 
on December 18th-19th. The British records for the last three 
nights аге not avallable.—Reuter (Paris). . 


The Need for Standardisation.—It is an interesting fact 
that the component parts in a large consignment of German 
locomotives recently supplied to Russia were made to inter- 
changeable standards, and it is obvious from this that both the 
purchaser and the manufacturer will benefit very considerably 
when it comes to the question of replacements: indeed, 
standardisation 15 so taking hold of industry in the different 
countries that, as time moves on. orders froni different. parts 
of the world are more and more certain to specify the standards 
of the country desiring the goods. | 

The desirability of international understanding and agrce- 
ment becomes at once apparent, and in the field of electrical 
engineering the I.E.C. (International Electrotechnical Com- 
mission) is endeavouring to set up standards of comparison 


for electrical machinery which should prove most useful to 
export trade. International standardisation, however, pre- 
sents many difficulties, and there was a tendency, prior 
to the advent of the national standardising bodies, to 
attempt to impose on industry standards differing consider- 
ably trom long-established custom. It is not an ideal,...the 
adoption of which would entail sacrifice of capital that 
manufacturers are unwilling to contemplate, which 4s 
wanted, but rather recommendations representing best 
current practice arrived at through simplification as well as 
unification. Such standards alone have any prospect of wide 
adoption. 

A survey conducted recently by the Federated American 
Engineering Societies indicated that great economies were 
possible through the simplification of lines of manufactured 
goods. The survey indicated that quite 25 per cent. of the 
eflort, investment, and energy expended by the industries 
investigated was absolute waste, a considerable proportion 
of which was said to be due to lack of standardisation. Is 
there any reason to believe that the industries in this 
country are in a superior condition from the point of view 
of industrial efficiency than is the case in America? 

Standardisation is, of course, a question of education. 
Engineers, being in such close and direct contact with the 
work, recognise its value, but often those in control of large, 
as well as small, industrial enterprises do not in the least 
grasp its significance. 

The necessity for supporting the organisation financially, 
especially during these hard times, and not as a charity 
organisation, but as a business proposition from which an 
adequate return 1s expected, seems often to be lost sight of, 
yet this obviously cannot be too strongly urged. 

Experience, however, brings wisdom. and difficulties which 
abound, as they do, in any problem, individual or national, 
are to be overcome, not succumbed to; with so much 
good-will behind this movement it is impossible that it 
should not fulfil its high mission and eventually become 
recognised and adequately supported as the centralising 
influence of every effort towards unification throughout the 
engineering and allied industries. 


Fuel Economy.—Following the report of the Fuel 
Economy Committee of the Chemistry Section of the British 
Association, in which it was recommended that local educa- 
tion authorities should help fuel economy by the institution 
of properly-organised courses of instruction for the lower 
grades of boiler-house. workers, the Education Committee of 
the Shetheld City Council has adopted, we are informed, the 
scheme proposed by Mr. Chas. F. Wade, A.M.I.Mech.E., 
A.M.l.E.E.. for the purpose mentioned. The very gratifving 
result in the number of students obtained is mainly due to 
the active support of the Shefheld Chamber of Coinmerce and 
local manufacturers, many of whom have arranged to pay 
the fees of any of their employés who are attending tho 
course of twelve lectures which has been arranged. 


Swedish Industry.—In the Swedish official report for the 
quarter ended Deceniber, it is stated that the different me- 
chanical trades present some divergences as to emplovment 


and general outlook. The number of workers in the industry 
varied as under :— 


Machine Electrical Ship Total. 
shops. industry. yards. 

1920. Sept. Ist. iu се 41,600 7,900 10,900 60.000 
1921. July Ist. yid -— 21.900 5,000 5,900 32,400 
Oct. Ist. ae 1% 19.900 4.200 4,700 25.800 
1922. Jan. Ist. 7 т 18,900 4,000 4,000 27 ,000 
April Ist. Sy 5 17.600 3,000 4,000 25,200 

July Ist. АА sae 18,700 3,700 4,000 96,400 

Oct. Ist. e: 52 18,400 4,200 3,700 26,400 


In July, 1922, about 5,000 employés were working on Russian 
orders (railway engines), but three months later this nuniber 
had been reduced to 2,300 on account of cancellations. The 
electrical industry shows improvement since last spring while 
the ship-vards still have only one-third of their working 
strength occupied. Tt is stated that in the general outlook 
for the mechanical trades allowance has still to be made for 
German competition. but in spite of the accelerated depre- 
ciation of the mark the difference botween Swedish and Con- 
tinental quotations is gradually diminishing. This fact 1s 
attributed largely to production and export conditions in 
Germany, and also to the sinking wage-level in Sweden. 


Some Aspects of the Communication Art.—An address 
on the above subject was delivered by Mr. F. Gill. Pres.I.E.E.. 
to members of the P.O. Telephone and Telegraph Society, at 
the Institution of Electrical Engineers on January loth. 
Prior to the address the speaker described thee successful ex- 
periments in transatlantic radio-telephony in which he had 
participated earlier in the day, stating that that day would 
be a historie one in the art of comimfunication. The education 
of the public in the appreciation of the telephone formed the 
theme of the first part of the address, and to indicate what 
was being done in this direction by the telephone companies 
of the United States the speaker exhibited a large number 
of lantern slides reproducing advertisements published in the 
Press of the country. Mr. Gill said that each of these adver- 
tisements had a definite basic idea behind it. -They were de- 
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signed to court sympathetic consideration from subscribers, 
to educate the public in the use of the telephone, to attract 
tew subseribers, to obtain capital, &c., and they all appeared 
to possess the desired quality iu a marked degree. Speaking 
of finance, Mr. Gill said that funds were faised with sur- 
prisingg ease, showing the public confidence in the service. 
In addition to educating the public, it was necessary also to 
educate the staff. There was never a period when so many 
new things were pressing upon the industry, so that it was 
essential for those engaged in it to keep up their knowledge 
and ethciency. Referring to international telephony, Mr. 
Gill dealt with the present unsatisfactory state of cotmmuni- 
cation. He said that communication between two countries 
was rendered extremely difficult. if intermediate countries 
were involved. He claimed that there was nothing impos- 
sible, technically or commercially, in international European 
communication. It would involve a representative body and 
uniform control—unco-ordinated concerns could never carry 
out a successful scheme. While a uniform language might 
be desirable, the question of languages was not a bar to ап 
international arrangement. 


Appointments Vacant.—Lecturer on electrical engineering, 
£450 to £550, for the Dundee Technical College; maintenance 
engineer, also chief clerk, for the Worcester Corporation Elec- 
tricity Works; plumber-Jointer, for Hampstead Borough Coun- 
cil Electricity Department; electrical mechanic (£350), for 
the Government of Somaliland: distributing assistant (£347), 
for the Hackney Borough Council Electric Supply Depart- 
ment; assistant engineer (£450) and telegraph foreman 
(£440) for the Government of Nigeria Posts and Telegraph 
Department; electrician, for King’s College Hospital. (See 
our advertisement pages to-day.) 


The British Association.—Ainong the sectional presidents 
for the Liverpool meeting of the Association (September 12th 
tə ЈУ) are the following :—Section A (Mathematics and 
Physics), Prof. J. C. Mclennan; Section B (Chemistry), Prof. 
F. G. Donnan; Section F (Economics), Sir W. H. Beveridge; 
Section G (Engineering), Sir Henry Fowler; and Section L 
(iatucation), Prof. T. P. Nunn. 


The Electrical Contractors’ Association (Inc.): New 
Offices.—On Tuesday last the president, Mr. H. Marryat, and 
Council of the Association met for the first time in its new 
home—15, Savoy Street, Strand—which forms part of the 
building of the Institution of Electrical Engineers. Our con- 
gratulations are due to the Association on securing these ex- 
cellent rooms, overlooking the Thames, and in close range of 
both the Institution and E.D.A. An inforinal reception of 
representatives of the technical Press followed the Council 
meeting, and in the course of a brief address, Mr. Marryat 
stated that the Association existed for the service of its 
members, whom 16 was constantly assisting in many Ways; 16 
was also, through the National Industrial Council, the negotia- 
ung body in respect of wages. A cardinal feature of its policy 
was to oppose municipal trading, particularly contracting 
and selling, and another of its aims was to regulate the terms 
on which electrical goods were marketed. 

The first president of the Association, Mr. W. R. Rawlings, 
also made a few remarks, contrasting the discordant views 
of the members 30 years ago with the solidarity and harmony 
bv which they were characterised nowadays. Splendid work 
had been done by their secretaries, Mr. Hogan and Mr. L. G. 
Tate, and by Mr. Marrvat, who so ably conducted their 
journal, the Electrical Contractor. He thought that the muni- 
cipalities now realised the value of the services that the 
contractors were willing and anxious to give in developing the 
uses of electricity, and urged that the former should devote 
their attention to providing an ample supply of electrical 
energy. 

Carrier-current Telephony Over Power Lines.—The 
American General Electric Co. has succeeded in transmitting 
the voice over electric power lines operating at 70,000 volts by 
rneans of а carrier current. The tests were made over the 
hizh-pressure transmission lines connecting the Highland town 
cub-station of the Pennsylvania Water and Power Co. at 
Baltimore, with its hydro-electric plant at Holtwood, on the 
Susquehanna River, a distance of 40 miles. Conversation was 
carried on under every possible condition that might occur 
on a power transmission line, such as short circuits, ground- 
ing. and broken wires. The voice is received in much the 
same way as radio broadcast signals. The equipment con- 
sists of a detector and two amplifier tubes. Tuning is not 
Necessary, as the wave length and other characteristics are 
nlwavs the same. Since carrier current travels on a wave 
length of 15,000 metres, it is removed from any possibility 
et interference from radio broadcasting stations. The 50-watt 
sets, us tested, are capable of carrying on communications for 
a distance of 85 miles, but 250-watt sets are being made by 
the General Electric Co. which will make it possible to 
extend the distance of communication to 20 miles.—Reuter's 
7 rade Service. 

Legal.—BritisH THoMsoN-HovsTOoN LiriGaTION.—In the 
Chancery Division, before Mr. Justice Sargant, on January 
16th, Mr. Moritz moved for judgment in the action of the 
Eritish Thomson-Houston Co. v. The Advance Lamp Co. He 
said it was a patent action, and judgment was asked for by 
consent. It was a cage in which the patent had been held to 
be valid. His Lordship gave judgment as asked. 


INSTITUTION NOTES. 


Institution of Electrical Engineers. — The following 
arrangements have been made. for the remainder of the 
current session :— - 

ORDINARY MEETINGS.—February Ast: P. J. Robinson, '' The 
Maintenance of Voltage on a d.c. Distribution System by 
means of a Fully Automatic Sub-station." February 6th: 
Annual Dinner. February 15th: J. Rosen, “ Some Problems 
in High-speed Alternators and their Solution.’ Mareh 1st: 
Report presented on behalf of the British Electrical Research 
Association by .Messrs. S. W. Melsom and E. Fawssett, on 

' Permissible Loading of British. Standard Paper-Insulated 
Electric Cables.” March 15th: F. Hooper, F.R.I.B.A., and 
J. W. Beauchamp, ' ` Co-operation between the Architect and 
the Electrical Engineer." (Joint meeting with the Royal 
Institute of British Architects.) April 12th. A. G. Warren, 
lecture on “ The X-ray Examination of Materials." April 
26th: L..Breach and H. Midgley, " The Drive of Power 
Station Auxiliaries.” May loth: Dr. J. A. Fleming, F.R.S., 
the fourteenth Kelvin Lecture, '' Problems in Telephony, 
Solved and Unsolved.” May 3154: Annual General Meeting. 

WIRELESS SECTION MrETINGS.— February 7th: J. Holing- 
worth,- '' The Measurement of the Electric Intensity of Re- 
ceived Radio Signals.” (Experimental demonstration.) 
March 7th: H. Morris-Airey, C.B.E., * Development of High- 
power Valves.” April llth: Dr. N. W. Mclachlan, ` Mag- 
netic Druin High-speed Recorder and Key Transmitter.” 
(Experimental demonstration.) 

INFORMAL MEETINGS.—January 22nd: Discussion on *‘ Insu- 
lators and Insulating Materials." (Opened by Mr. A. G. 


Warren.) February 5th: Discussion on ‘‘The Supply of 
Steady d.c. for Telephonic and other Purposes.” (Opened by 
Mr. J. Coxon.) February 19th: Discussion on “ Esprit de 


Corps." (Opened by Mr. F. Peake Sexton.) February 26th : 
Smoking Concert. March 5th: Discussion on '' Control in 
Industry." (Opened by Mr. J. H. Parker.) March 19th: 
Discussion on '* The Need for Co-operation between Electrical 
Manufacturers and Contractors." (Opened by Mr. Н. 'f. 
Young and a manufacturer.) | 
INroRMaAL MEETING.—At a meeting of the Informal Section 
on January 5th, Mr. R. Grierson was in the chair, and Mr. 
E. W. Moss opened a discussion. on ‘ The Protection of 
Inventions by Letters Patent." He showed the need 
Gf a patent law that should be geheral to the British 
Empire, and also made the suggestion that an impoverished 
patentee should have access to the law in forma pauperis. 
He gave the following general advice to inventors: ‘' See that 
the application is filed as soon as possible. If possible, make 
no publication before acceptance. See that renewal fees are 
paid in good tine. Generally, beware of patent brokers, во 
termed. If you find your patent is being infringed be careful 
not to threaten the infringer. If you have an improvement 
in your patent be sure it 1s covered by the specification, or 
else apply for à new one. : Keep careful and separate accounts 
of monevs expended or received on patents, because, if you 
have occasion to apply for an extension, you will require these 
particulars, which are often most , expensive to. ascertain 
after a lapse of time." Sixteen members joined in the dis 
cussion, and Mr. Moss replied in detail to the points raised. 
NORTH-WESTERN CENTRE (Liverpool Sub-Centre).—Mayjo} 
A M. Taylor introduced his scheme for transmission .a 
100,000/150,000 volts by underground cables to the Sub-Centre 
at the University on Monday last. His remarks were illu& 
trated by lantern slides and diagrams. A very interesting dis 
cussion followed. re 
“NORTH-EASTERN CENTRE (Students’ Section).—On Janu- 
агу 12th a meeting was held in Newcastle, when Mr. J. Bell 
(Student) read his paper on ‘ The Effect of Reactance in the 
Design and Performance of Electrical Machines." Mr. W. D. 
Horsley was in the chair, and opened a very interesting dis- 
cussion. The next meeting is to be held in the same place at 
7.15 p.m. on January 26th, when Mr. Rochester will read his 
paper on '' The Testing of а Turbo Plant < on Site.” | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


Mn. GEORGE FREDERICK PRESTON, C.B.E., who is shortly 
retiring from the position of Controller of the London Tele- 
phone Service, has had a long experience of telephone work 
both in engineering and organisation. His entry into elec- 
trical engineering occurred in the early '80's, when he joined 
the Metropolitan Brush concern. As the future of electric 
lighting seemed to be severely hampered by the first of the 
Electric Lighting Acts, Mr. Preston looked round for some- 
thing which held out more promise, and chose the telephone 
industry, entering the service of the Tondon & Globe Co. 
When the latter was taken over by the United Telephone 
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Co., Mr. Preston remained оп the engineering staff. He later 
joined the Northern District Telephone Co. as engineer under 
Mr. С. В. Clay, and worked on the North-East Coast for five 
years. When the National Co. took over -the Northern Dis- 
trict Co., Mr. Preston was appointed to take charge of a large 
district in the Midlands, and subsequently became superin- 
tendent of the Southern Province, which included practically 
the whole of the Southern and Eastern Counties. In 1901 
the Post Office decided to commence an independent telephone 
service for London, in competition with the National Co.'s 
svstem, and Mr. Preston was offered, and accepted, the post 
of general manager. Не occupied this position until 1912, 
when the era of Government ownership commenced, being 
then appointed Controller of the London Telephone Service— 
an office which he is now vacating. 

Mr. Preston has been a member of the Institution of Elec- 
trical Engineers since 1891, and he served with Methuen's 
Horse in the Bechuanaland Field Force in 1884, in South 
Africa. 

The growth of the London Telephone Service, for which 
Mr. Preston has been mainly responsible, has been rapid in 
the last few years. In 1912, when the National Co. was taken 
over, the P.O. system comprised 30 exchanges serving 77,000 
subscribers, and the company servéd 131,000 subscribers 
Since 1911, 43 new exchanges have been opened, and 23 
more are nearing completion, and there are about 400,000 
telephones. It is significant that 65 per cent. of the male 
staff were on military service during the war, which shows 


Miles & Кау) [L.ondon. 


Mn. G. F. PRESTON, 
Retiring Controller of the London Telephone Service. 


how the system was handicapped. One feature of Mr. Pres- 
ton’s work has been the education of the subscriber by various 
means—a most essential factor in securing efficiency. 

Mr. Preston says that the telephone service was progressing 
in a remarkable way when the war came and arrested develop- 
ment, but he is very optimistic of the future and considers 
that when arrears of work have been overtaken the country 
will have one of the finest systems in the world. He admits 
the superiority of the American service but attributes this, in 
great part, to the inefficient postal and telegraph services 
which made people fly to the telephone. In this country the 
postal and telegraph arrangements have been such that the 
telephone has not effected so great an improvement in com- 
munication as in the United States. 

Although Mr. Preston is retiring from the Government 
service it is not his intention to remain idle, and it is safe 
to say that his unique experience of telephone administration 
and working will not have to seek far for an outlet. 


Bury Town Council has placed on record its high apprecia- 
tion of the services rendered during the last twenty-six years 
bv Mr. S. J. Watson, who has been appointed electrical 
engineer to the Salford Corporation. 

We are informed that Mr. F. Durrow has resigned the 
position of provincial representative to the Sterling Telephone 
and Electric Co., Ltd. 


‘Mr. Taylor was 65 vears of age. 


The Bury (Lancs) Corporation has appointed Mr. JoHN 
STEPHENS to succeed Mr. Potts as the works superintendent. 

Mr. W. Howakp WADMORE has resigned his position with 
the Metropolitan-Vickers Electrical Co., Ltd., Trafford Park, 
to take up an appointment with the A.C.E.C., 56, Victoria 
Street, London. 

Mr. R. G. RAWKINS, manager and secretary and a director 
of the Notting Hill Electric Lighting Co., Ltd., has been 
appointed a Justice of the Peace for the Royal Borough of 
Windsor. Mr. Rawkins, who recently underwent an opera- 
tion for appendicitis, is, we are pleased to hear, now progres- 
sing satisfactorily. 

At a staff gathering recently Mr. G. FULLER, retiring chair- 
man of Messrs. Fullers United Electric Works, Ltd., was pre- 
sented with an illuminated album containing the names of 
the subscribers to mark the staff's appreciation of the work he 
had done during his fifty years with the company. 

Mr. S. G. Wysrow, who was mentioned as a '' provisional 
director " of the new company—Inventions Developments, 
Ltd.—on p. 986 of the ЕгесткісА, Review for December 29th 
last, writes to say that he is now merely a subscriber or share- 
holder of the company. 

Mr. A. H. Darker, A.M.LE.E., chief electrical engineer 
of Messrs. J. Stone & Co., Ltd., Deptford, London, is leaving 
london to-day (January 19th) by the P. & O. steamer 
Narkunda on a business trip round the world. 

On Sunday an official farewell was given to Mr. J. F. 
SIMPSON, former engineer and manager of the Preston Cor- 
poration tramways, who, by accepting the managership of 
the electricity undertaking, severs his connection with the 
department after 17 years. His successor, Mr. H. Clayton, 
expressed the hope on behalf of the men that Mr. Simpson 
would meet with success in his new sphere. Councillor J. 
Woolley, J.P., chairman of the Tramways Committee, pre- 
sented Mr. Siinpson with a cheque as a farewell gift. 


Obituary.—Mn. G. C. TavLon.—We regret to record the 
death, which occurred on Friday last, January 12th, at 
Chester, of Mr. George Crossland Taylor, who, together with 
his brother, Mr. James Taylor, founded the Telegraph Manu- 
facturing Co., of Helsby, which was subsequently amalgamated 
with the British Insulated Wire Co., Ltd., as the British 
Insulated and Helsby Cables, Ltd., of Helsby, Prescot, &c. 
He was a director cf the 
British Insulated and Helsby Cables, .Ltd., the Electric 
Supply Co. of Victoria, ltd., the Electric Supply Co. of 
Western Australia, Ltd., and the Telegraph Manufacturing Co. 
(Colonial), Ltd. 

Herr S. Utzincger.—The death is announced from Stutt- 
gart, at the age cf 60 vears, of Herr S. Utzinger, a well-known 
German electrical engineer. The deceased was associated for 
over 30 vears with Schuckert & Co. and; the Siemens-Schuckert 
works at Charlottenberg. Моге recently he had been con- 
nected with the Bosch Magneto Works, at Stuttgart. 


NEW COMPANIES REGISTERED. 


Re-Echo Wireless Manufacturing Co., Ltd. (186,876).— 
Private company. Registered January 4th, Capital, 23,000 in £1 shares. To 
take over the business of manufacturers of wirciess telephony apparaius carried 
on by У. F. O'Hara and J. B. Bignamy at 164, Hatton) Wail, Hatton 
Garden, E.C. The first. directors are:—S. F. O'Hara, 148, Shaftesbury 
Avenue, W.2; J. B. Bignamy, 92, Gloucester Stgeet, S.W.1; W. R. Har- 
Kroves, * Springmere,”’ Ailsa Road, St. Margarets-on- Th ames. Qualification : 
£50. Rejtistered. office; 16a, Hatton Wall, Hatton Garden, Е.С. 


Dickson & Gow, Ltd. (12,506).—Private company. Regis- 
tered in Edinburgh January 4th, Capital, £1,000 in £1 shares. To carry on 
the business of manufacturers of wireless telegraph, telephone and electrical 
instruments, &c. The subscribers (each with 10 shares) are: J. H. Dickson, 
14, Eton Place, Glasgow, electrical engineer; J. D. Murdoch, 141, St. Vincent 
Street, Glasgow, solicitor. The first directors are not named. Solicitor: J. D. 
Murdoch, 141, St. Vincent Street, Glasgow. 


Peto Scott Co., Ltd. (186,902).—Private company. Re- 
gistered January Sth. Capital, £500 in £l shares. To adopt an agreement 
with W. Scott Worthington, and to carry on the business of manufacturers 
ol and dealers in wireless, telegraphic and telephonic apparatus and appli- 
ances, &c. The first directors are: W. Scott Worthington, 17, Frome Road, 
Wood Green, N.22, radio engineer; W. H. Scott Worthington, 37, Queen's 
Road, Edmonton, N.9, master grocer and еа merchant. Qualification =. 
10 shares. Solicitors: W. I. Thomas, 33, Chancery Lane, W.C. 


Norie, Pelmear and Millet, Ltd. (187,029).—Private com- 
р: пу. Registered January llth. Capital £1,500 in 105. shares. To adopt an 
agreement with J. R. D. Norie, and to carry on the business of general, 
mechanical, constructional and electrical engineers, importers, exporters and 
manufacturers of and dealers in all kinds of commodities required for engi- 
neering purposes, &с. The subscribers (each with one share) are: Ј. К. D. 
Norte, 20, Woodstock Avenue, Golders Green, N.W.11, electrical un«1l 
mechanical engineer: C. B. Millett, 13, Grange Gardens, Eastbourne, mer- 
chant, The subscribers are to appoint the first directors. Secretary: H. 
Crafter. Solicitors: H. Crafter & Co.. 35, Bloomsbury Square, WG... 


Radio, Phonopore and Electricals, Ltd. (187,061).—Pri- 
vate company. Registered January 12th. Capital, £5,000 in £1 shares. To 
carry on the business of manufacturers of telegraphic, telephonic, phonopori« 
and wireless instruments. &c. The first directors are: R. F. W. Robinson 
(life director), 14. Vicarage Gate, Kensington, W.8; Capt. A. A. Williams, 
M.B.E. (manager), 4, Haven Green, Ealing, W.5. The said Capt. A. А. 
Williams shal! remain a director so long as he holds £1,000 shares or deben- 
tures. Qualification : 50 shares. Remuneration as fixed by the company 
Secretary ; E. G. Yorke. Registered office: 139, Cannon Street, E.C.4. 


Residential Wireless. Ltd. (187,062).—Private companv- 
Registered January 12th, Capital, £1,000 in £1 shares. To carry on the 
business of manufacturers and ‘importers of, dealers in, and agents for the 
sale. supply. installation, and hire of instruments, apparatus, accessories, 
appliances and materials capable of being used in connection with radio or 
wireless telegraphy and telephony, &c The first directors are: Н. Challis. 
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Sowerby, " The Nook," Swinton Park, Irlams-o'-th'-Height, ` Manchester, 
engineer (chairman); G. F. Jones, 104, Gilda Brook Road, Eccles, secretary. 


North-East Coast Wireless Co., Ltd. (187,057).—Private 
company. Registered January 12th. Capital, £1,000 in £1 shares. To acquire 
the business carried on at Sunderland by H. St. J. Ward, C. F. Westerby, 
and А. Davison, as the '* North-East Coast Wireless Co." The first directors 
ate; W. J. Pickersgill, * Eden House," Newcastle Road, Sunderland, chair- 
man (director, Wm. Pickersgill & Sons, Ltd.); H. St. J. Ward, 1, Dryden 
Street, Southwick, Sunderland, managing director; С. F. Westerby, 4, Ettrick 
Grove, Sunderland; A. Davison, 18, Vine Place, Sunderland. Qualification : 
£150. Remuneration as fixed by the company. Registered office: Blenheim 
Chambers, High Street, Sunderland. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


: 
Simms Motor Units (1920), Ltd.—Issue on December 
Sth, 1927, of £5,000 debentures, part of a series already registered. 
Satislaction to the extent of £5,000 on December 31st, 1922, of debentures 
dated April 12th, 1921, and December 28th, 1922, securing £30,000. 


Liverpool District Lighting Co., Ltd.—Satisfaction in full 
on January Ist, 1923, of debentures dated December 24th, 1913, securing 
£15,000. 

Dunn & Co. (Cheltenham), Ltd.—L. Vizard, of Clarence 
Parade, Cheltenham, was appointed receiver on December 27th, 1822, under 
powers contained in first debenture dated October 13th, 1922. 


C. F. Casella & Co., Ltd. (106,869).—Return dated 
November 17th, 1922. Capital, £17,000 іп 15,000 ordinary and 2,000 preference 
shares of £1 each; 12,204 ordinary and 2,000 preference shares taken up; 
£3.94 paid; £10,700 considered as paid. Mortgages and charges: £1,800. 

Brown, Boveri & Co., Ltd. (89,167).—Return dated De- 
camber l4ih, 1922. Capital, £50,000 in £5 shares. All shares taken up; 
£2 105. per share called op on 8,500 shares; £21,250 paid; £7,500 considered 
as paid on 1,900 shares. Mortgages and charges: Nil. 

Europe and Azores Telegraph Co., Ltd. (39,452).—Return 
Gated October. 3lst, 1922. Capital, £200,000 in £10 shares. All shares taken 
up; £144,320 paid; £55,680 considered as prid. Mortgages and charges: Nil. 


B.E. Manufacturing Co., .Ltd.—]. E. Pritchard, of 115, 
Colmore Row, Birmingham, ceased to act as receiver or manager on January 
2rd, 1923. 


Sheeruess and District Power and Traction Co., Ltd.— 
Satisfaction in full on December 4th, 1922, of 44 per cent. first and 6 per cent. 
second debenture authorised by resolution of March 7th, 1905, and November 
teh, 1913, securing £20,030 and £8,250 respectively. 

W. E. Russell & Co., Ltd.—Further charge on certain 
leasehold premises at St. Annes-on-Sea, dated December 28th, 1922, to secure 
£1.00. Holders: Huddersfield: Building Society, St. Peter's Street, Hudders- 
field. 

Slough and Datchet Electric Supply Co., Ltd.—Deed of 
security dated December 29th, 1922, to secure £35,000 and covenant to. make 
further advances not exceeding ап additional £5,000, charged on certain land 
aml premises at Chalvey, Bucks., and the company's undertaking and property, 
poem nt and future, including uncalled capital. Holders: Trustees of Clerical, 
Medical and General Life Assurance Society. 

Bell’s United Asbestos Co., Ltd.—Particulars filed of 
£150.000 debentures authorised November 20th, 1922, charged оп the company’s 
undertaking and property, present. and future, including uncalled capital, 
subject to existing mortage for 216,800; the amount of the present. issue 
being £100,000, 

Lyto, Ltd.—Issue on December 14th, 1922, of £200 deben- 


tures, part of a series already registered. 


Rely-a-Bell Burglar and Fire Alarm Co., Ltd.—Debenture 
dated December 20th, 1922, to secure £1,000, charged on the company's under- 
tuking and property, present and future, including uncalled capital, Holders: 
Thomas Gunn, Ltd., 30, Fore Street, E.C 2. 


Stothert & .Pitt, Ltd. (74,218).—Return dated October 
94. 1922. Capiial, £350,000 in 250,000 ordinary and 100,000 preference shares 
of £l each, 191,585 ordinary and 79,788 preference shares taken up. £125,623 
pid. £145,750 considered as paid. Mortgages and charges, '* 230,000 second 
deb -giures issued to bankers to cover any overdraft: arising, but this does not 
exist at present.” 

Н. Т. Boothroyd, Ltd. (99,742).—Return dated September 
With, 1922. Capital, 220,000 in 15,000 ordinary and 5,000 preference shares of 
kl each. 10,002 ordinary and 2,800 preference shares taken up. 22,802 paid. 
£10,000 considered as paid. Mortgages and churges, £3,850 3s. Gd. 

Scientific Inventions Syndicate, Ltd.—W. .\. J. Osborne, 
of Balfour House, Finsbury Pavement, E.C., was appointed Receiver on 
January 2nd, 123, under powers contained in mortgage dated March Lih, 


12. 


CITY NOTES. 


The directors report that the net revenue 

British for the year ended June 30th, 1922, after 
Columbia provision for corporation. profits tax, 
Electric Railway depreciation, sinking fund, and renewals 
Co., Ltd. (£182.354) amounted to £409,234. This, 
with a balance of £24,000 brougbt for- 

ward, made an available total of £433,234. [nterest on de- 
bentures and debenture stock, and dividends on cum. 
preference, preferred ordinary, and deferred ordinary. stock 
absorbed £343 475. Of the remainder (£589,756), a final divi- 
dend on the preferred ordinary stock at the rate of 135, 8d. 
per cent., free of tax (making £4 135. 8d. per cent. for the 
vear) requires £17 342, and a final dividend on the deferred 
ordinary stock at the rate of £2 Us, Sd. per cent., free of tax 
(making £6 4s. Sd. for the year) absorbs £46,142; the balance 
of £4776 is carcted forward. The report states that. having 
regard to the difficult conditions ob^aining. during the vear, 
the results must be considered satisfactory. There has been 
maeh unemployment. resulting in greatly decreased tratie: 
the number of passengers carried fell from 71,065,273 to 


69,314,667, while only 321,081 tons of freight was hauled as 
compared with 413,131 tons in the previous year. On the 
other hand, the demand for gas continued to increase, and 
new plant was brought into service at Vancouver and Vic- 
toria during the year. The demand for electricity for lighting 
and power also continued to grow satisfactorily, and in order 
to meet it the Western Power Co. of Canada, which is owned 
by the B.C. Railway Co., is raising the dam at Stave Falls 
for the purpose of installing a fourth set of 7,500-kW capacity. 
Taxation showed a further increase—from $448,955 to 
$493,694. With regard to the negotiations for the continuance 
of the 6-cent fare mentioned in the last report, the directors 
state that to enable this to be done it was considered neces- 
sary to have the company placed under the control of the 
Dominion Railway Board. Legislation effecting this was 
sought, but owing to the opposition of the Provincial Govern- 
ment, was not granted Subsequently, however, agreements 
were entered into with the City of Vancouver, which will 
permit the 6-cent fare to be charged for a further three years; 
upon the expiry of this period the matter will be submitted 
to arbitration. As one of the conditions of this arrangement 
the company has agreed to reduce its lighting rate in Van- 
couver from 6 cents to 5 cents per kWh. The Legislature of 
British Columbia has now passed an Act providing for the 
regulation of passenger rates chargeable by the company and 
municipalities, having in view the appointment of a Com- 
mission to deal with applications of this nature. The chang- 
ing of the '' rule of the road ” from the left to the right will 
involve the company in an expenditure of about $680,000. Half 
of this cost will be borne by the State, and 90 per cent. of the 
estimated cost has been charged against this year's revenue. 
Mr. Buntzen, who was instrumental in the formation and 
organisation of the company, died in October last. Mr. Evan- 


"Thomas, one of the retiring directors, is not seeking re-elec- 


tion owing to ill-health. The meeting takes place on Monda 
next. | 
For the уеаг ended December, 1922, 
Chatham and the revenue was £86.191, and the expenses 
District Light were £61,533, leaving £24,288. After de- 
Railways Co. ducting rent of Rochester Corporation lines, 
interest, depreciation (£5,000), and writing 
off cost of the 1921 Act, £13.232 remains, including £599 
brought forward. Dividends of 5 per cent. on the preference 
shares and of 54 per cent. for the year on the ordinary 
are paid and £1,325 is carried forward. The revenue showed 
a decrease of £1,148, and the expenses £6,113, as com- 
pared with 1921. The death of Mr. J. F. Nauheim, a director 
о inception of the compuny is referred to in the 
report. 


United River 


At an extraordinary general meeting 
held in London on Tuesday it was resolved 
Plate Telephone to increase the capital to £3,000,000 by the 

Co., Ltd. creation. of 100,000 new shares of £5 each. 
Sir Frederick Green, K.B.E., who presided, 
first mentioned the loss that the company had sustained 
through the death of Sir John Gavey. Proceeding to explain 
the necessity that had arisen for the increase in capital, he 
said that the increased tariffs were conceded by the Govern- 
ment in October, and they had been collected since November 
Ist. The Government Decree imposed an obligation upon 
them to satisfy applications for telephone service in the 
city and suburbs of Buenos Ayres, and that within a vear. 
They were putting forth their maximum efforts to connect 
all waiting subscribers as quickly as possible. To supply the 
necessary funds the capital was to be increased as above, 
which arrangement would enable them to issue one share 
for every complete multiple of four ordinary shares to existing 
sharehoiders, and, following the precedent of previous vears, 
they proposed to issue them at par. Allotment letters would 
be posted on January 22nd. The chairman also referred. to 
certain inportant rearrangements which were being made in 
the company's local administration. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 

Brompton and Kensington. Electricity Supply.—285,465 ordinary shares of 
£l each, fully paid, Nos. 1 to 285,465 and fractional certificates, 

The undermentioned securities have been ordered to be 
officially quoted :— 

Anglo-Argentine Tramways Co.—110.000 G рег cent. cumulative second. pre- 
ference shares of £5 each, fully paid (Nos. 1,300.001 to 1,410,000). 

Italian Companies.—The following Italian companies 
have increased their capital: Società Idroelettrica Piemontese 
(Turin), from 40,000,000 to 80,000,000 lire, with power to in- 
crease to 120,000,000; Società Elettrica Alta Italia (Turin), from 
48,000,000. to 80,000,000 lire and. later to 100,000,000 hre; 
Società. Emiliana di Esercizi Elettrici (Parina), from 14.000/XX) 
to 29,000.000 lire; Società Idroelettrica Alto Моге (Milan), 
from 100,000 lire to 10,000,000 lire; Società. Elettrica Marem- 


mana (Leghorn), from 3,000,000. to 10,000 000 lire; Società 
Italiana per þDnprese Elettriche e Minerarie (Rome). 


]. 000,000 to 15,000,000 lire—-to complete its installation in 
Umbria; and Società Picena di Elettricità di Fermo (Fermo), 
600,000 to 1,500,000 lire. 
Shanghai Electric Construction Co., Ltd.—A second 
interim dividend of 6 per cent., less tax, is announced. 
Brazilian Traction, Light and Power Co., Ltd.—A divi- 
dend of l per cent. on the ordinary stock has been declared. 
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STOCKS AND SHARES. 
| | ? 5 | -TUESDAY EVENING. 
Stock EXCHANGE business paints upon an expansive canvas in 
many of the leading markets. “The House has not been so 
active for several ycars. It is necessary to go back to the ill- 
fated boom in over-capitalised industrials in order to find a 
parallel to the animation prevailing to-day in, €g., the rubber 
market, certain mining shares, and: even in а few British 
Government securities. After a day's strife in the efferves- 
cence of these pushful markets, a certain violence of detach- 
ment is needed in order to drive a calm pen down this column 
in the very early hours of the morning. | | 
In connection with the lengthening of our lists of quotations, 
a-reader asks whether these lists could not be brought further 
up-to-date than Tuesday night, seeing that the ELECTRICAL 
REVIEW appears on Friday. Brief consideration will show that 
the paper has to be completed on Wednesday; and as Tuesday 
-night’s prices, of such shares as those quoted here, are alinost 
invariably those of the following Wednesday morning, this 
column might as well be headed with the latter day. The 
Stock Exchange Ofticial List, from which our prices are taken, 
is dated Tuesday, however, and the matter is mentioned to 
' give a thoroughly clear idea of the reason for what may pos- 


И 


‘sibly have raised а inild degree of inquisitiveness in the minds 


. 


at other readers. | х 

Underground Railway stocks stand out as the main feature 
of the week, so far as the electrical markets are con- 
cerned. The £10 shares of the Underground Railways Com- 
pany have put on 2s. 6d. at 3 (after being 31) The * A ” shares 
stand ls. higher at ös., and the Income Bonds show a gain 
of 3at 904. Districts are up to 48, a two-point rise, and Metro- 
politans at 62 are equally advanced. Moreover, the prior- 
charge stocks of nearly all the Tube Railways are better. on 
‘the week, and one or two new issues would be received with 
satisfaction by this department, so short is the supply of pre- 
sent stock becoming. Marconis have come to the front again, 
by reason of the steady advance in the broadcasting hobby. 
Boys go back to school this week, but they have infected 
parents with lively interest in the new system, and the listen- 
ing-in habit is likely to gain much from the experience of 
the first circle of experimentalists. Marconi ordinary are à up 
to 22, and the debentures, now fully paid, stand at 1054, which 
is 64 premium above the issue price. Canadian Marconis 
hardened to 118. 6d. 

Several of the stocks and shares in the Eastern cable group 
are ex dividend, but the scarcity of stock is as marked as ever, 
and prices are extremely well maintained. The Anglo- 
American stocks are also ex dividend, the deferred being now 
quoted at 224. Amongst the manufacturing shares, Siemens, 
after being 2ls. 9d., lost the pence and eased off to a guinea. 
There is, however, a fair amount of support for the shares. 
Lively interest is taken in what are likely to be the dividends 
on English Electrics and General Electrics. 

The Brazilian Traction Co. has declared the usual quarterly 
dividend of 1 per cent., and on this the common shares 
strengthened to 48, the preferred to 894. Anglo-Argentine 
'l'ramways second preference аге now quoted 34 ex all. The 
* all ” refers to the 22 per cent. arrears of dividend which have 
just been distributed as preference shares, the rate on which 
has been raised, of course, to 6 per cent. Old and new shares 
rank equally. The latter, having been distributed by another 
company, are not subject to income tax. Of the British 
stocks, London & Suburban preference hardened to 10s. 6d., 
and London United Tramway debenture to 62. British Elec- 
tric Tractions have not moved. ы 

In the list of electricity supply shares, Metropolitans 
hardened to 64, though this nominal quotation is really too 
low, because buyers had to give 6 11/16 to-day, Tuesday. 
City of London strengthened to 24, and Charing Cross ordinary 
to 7j]. Westminsters are 5s. higher at 83. The new Bromp- 
ton ordinary are being dealt in on the basis of 288. to 30s., 
but have not yet made their appearance in the Stock 
Exchange Official List, the quotation being removed altogether 
for the time being, although, of course, it will be reinstituted 
us soon as necessary formalities are completed. Bu 

English Electric 6 per cent. preference rose sharply to £1, 
and Electric Construction preference are better at 22s. 6d. 
Cromptons have strengthened to 16s. 3d., and British Alumi- 
niums put on a florin at 188. On the other hand, British 
Insulated lost their rise of last week. Callender’s & Henley's 
retain their recent advances. , 

The rubber market has been booming. A fresh rise in the 
price of the material added fuel to the flame already kindled, 
and prices went ahead hand over fist. The pace, indeed, 
proved too hot to last, and something of a reaction occurred 
from the best. Iron and steel shares are generally firm, with 
prices on the up grade. Vickers rose to 178. 6d. before they 
subsided to 17s. sellers. The general tendency of industrials 
is good, and, with the Stock Exchange enjoying more activity 
than it has done for many days past, the price of Stock Ex- 
change shares themselves has risen to 102, for the shares 
credited with £25 paid. = 
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SHARE LIST OF ELECTRICAL COMPANIES. 


 HoME ELECTRICITY COMPANIES. - 
| Dividend. Price 


————. Jan. 16, Rise or " ‘Yield 


,.1920, 1991, 22238. — 


Brompton Ordinary .. .. 0 0109 198 2/4 


Charing Cross Ordinary .. .. .. 8 9 74 
do. do. до. 4% Pret... .. 48 401 4 
Chelsea PIE ou. OM. te у, д. 86 
City of London "M. 9i 
do. do. 6 per cent. Pref. .. 6 6 898. 
County of London 4. ^ sse 0 ee ter 8 liv 
do. do.  6percent.Pret. ....6 | 6 1% 
Edmundson’s Ordinary ... l.  .. Nil Nil 23 
do 6 per cent. Pref. .. 6/- 19/- 48ха 
` Kensington Ordimary 5 ite, cats 9 .10 8 
London Electrio: ..  .« ... 2% 4 8 
do. do. 6 per cent. Pref. 6 6 5% - 
Metropolitan’... .. 0. eee 7 7 8, 
do. 4% percent. Pref. .. 44 44 ads - 
· Newcastie-on-Tyne Ordinary ‘ ^8 Nil: 18 
do 5 per cent. Pref. 5 5 15/9 
йо 7 per cent. Pref. — 7 99[-— 
Notting Hill, 6 per cent. Pref. ... 6 6 9 
North Met. Elec., 6 per cent. Pref. 6 6 lik 
Urban Ordinary се ud n Nil Nil B 
do б percent. Pref. `.. 24 2 4 — 
St. James’ and Pall Mall ..  ... 14 12 9% 
South London see т 1 43 
South Metropolitan Pref. ... 7 1 1%. 
. Westminster Ordinary ..  .. |... 10 10 . Bà. 
Whitehall Elec. Inst., 7% per cent. Р. — 11 176 
| a3 5x 


- TELEGRAPHS AND TELEPHONES: 


 Anglo-Am. Tel. Pref. eee ‘ee „ 6 8 109xd 


2 E do. | А Def. og aes - eve e.. - 1¢ 94/6 94 
Chile Telephone ... "T у . 6 6 Sàxd 
Cuba Sub. Ord. А A аа «m E 7 


Eastern Extension ... ias e. 05. O10 10 
Eastern Tel. Ord. ... ^ ... ae .. 10 10 
Globe Tel. and Т. Ота. .. .. .. 10 10 

do. do. ‘Pref. ·.. · ... w 6 6 
Great Northern Tel. — be a m | 
Indo-European ose Was xw x. 10 10 853 
Marconi.  .. .._ ewe 15 
Oriental Telephone Ord. ... : 12 
United R. Plate Tel. . A ds e 8 
West India and Panama .. .. S Nil N 
Western Telegraph ... гав dee .. 10 10 


do in at m 
„a HOME КАВ. 


Central London Ord. Asgented .. „ 4 4 @ 
Metropolitan. TII see eee ese ec? 1$ 23 62 
do. . District ees eo pee Ni 1 48 


Underground Eleotrio Ordinary... .. Nil Nil . 8 
do. do. T A" ae eve Nil Nil 8l- ` 


do. do. Income... .. 2 4 90% 


HOME AND FOREIGN TRAMS, &С. 


Anglo-Arg. Trams. First Pref. .. ... 65 1% Ba 
do. do. @nd Pref. .. . Nil б 3b 
do. ^ do. per cent. Deb. .. 65 5 803 
British Electric Traction Ordinary .. 44 — 64 
do 6 per cent. Pref. ais 6 6 94 
Brasil Traotlong .. .. o МП Ni 48 
British Columbia ео. Rly. Poe. .. 5 б 764xd 


do. . do. Preferred .. 5 98/- 76 
do. do. ."Реѓеттей S B 1M. 87% 
do. do. Deb .. .. 4 Q 784 
Lond. and Sub. Trac., 5 per cent. Pi..... 9) 94 10/6 
London United Tram deb. seh РЕ 4 4 62 
Mexico Tram. 5 percent. Bonds .. Nil Nil еф 
do. 6 per cent. Bonds ^ .. Nil Nil 69) 
Merican Light Common... ee o. NU Nil 31$ 
do. Pref. sis ad .. Nil Nil 614 
do. ist Bonds. sae „„ Nil 6 67 


MANUFACTURING COMPANIES. 
Babcock & Wilcox .. rs .. ... 15 16 Bà 


British Aluminium Ога, .. .. .. 10 65 18/8 
British Insulated Ord. |...  ... ., 15 16 93 
Callenders А ЕР gee eae .. 16 16 9i 
do. 6 Pref... .. .. .. 6 64 1b 
Crompton Ord. "E К 10 6 16/8 
Edison-Swan ... ce Suet. Сй .- 10 Nil 2/6 
do. do. Spercent.Deb. .. .. 5 б 68 
Electric Construction „о... .. 10 10 1% 
English Electrio ...  ..  .- æ. B 6 17/8 
do. do. Pref. 258 we eas 6 6 p 
Gen. Ele. Pref... .. = .. 60 6à 919 
do. Ord. .. .. .. .. 10 5 1. 
Henley ... .. € 5. 158 16 98. 


do. 4% Pref. "E 48 
India-Rubber... .. .. .. œ 10 — 
Met.-Viokers Pref. ... .. .. .. 8 8 2 
Siemens Ога... .. .. .. .. 10 10 qu. 
Telegraph Con. .. .. .. .. 9) 9 951 


* Dividends paid tree of Income Taz. 
t New shares. 
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BRITISH TRADE WITH CANADA. 


The Question of Branch Works. 


THe Department of Overseas Trade has issued a report (price 
Js. 3d.), revised to September, 1922, on the financial, indus- 
trial, and commercial conditions of Canada, by Mr. G. T. 
Milne, the retiring Senior. Trade Comunissioner. 

To the electrical engineer one of the most interesting sections 
of the Trade Commissioner's report will be that dealing with 
the Dominion’s hydro-electric power. It is aptly described 
as a non-wasting asset, the development of which is contri- 
buting in a notable degree to the general progress of the 
country and to the utilisation of raw materials in. manufac- 
tures of various kinds. 

According to the latest information, the amount. of water 
power in the Domimion, of which a record exists, 15 18,255,000 
h.p. Of this amount, about two and one-half million horse 
power has been developed. During the fiscal year 1920-21, 
notwithstanding the high cost of construction, the total hydro- 
electrie power installed, or under construction, represented 
500,0! h.p. of initial capacity. [t is officially estimated that, 
should the rate of water-wheel installation during the past 15 
vears be maintained, there will be installed in 1925 3,360,000 
h.p.; in 1930, 4,110,000 h.p.; and so on progressively till, 
in 1940, there may be an installation. totalling 5,000,000. h.p. 
At the annual convention of the Canadian Electric Association, 
held at Ottawa in June last, the President of the Assoc iation 
stated that 200,000 h.p. was being developed annually in. the 


Dominion as the result of harnessing the water powers. This 
means а capital outlay of $40,000,000 per annum. According 


to a report recently issued by the Dominion Water Power 
Branch before referred to, the water power development in 
the Dominion now represents an investment of $530,000,000. 
Tf the rate of progress during the past 15 vears be maintained, 
the investment will probably total $1,000,000,000 in 1940. The 
existing development represents à power equivalent of 
20,500,000 tons cf coal annually. 


British Sales Opportunities. 


In connection with the foregoing developments, there should 
surely be opportunities for British sales of inotors, lighting 
equipment and accessories, in addition to the many items of 
electrical gear which come into use in a neighbourhood where 
cheap current abounds. 

Western Canada is, and is likely to remain a particularly 
good customer for the products cf other areas and countries. 
Mechanical equipment for the farm and electrical appliances, 
both domestic and industrial, are quoted by Mr. Milne as 
instances of lines for which there is an extensive and growing 
demand, met at present almost exclusively by Canadian and 
United States manufacturers who carry stocks at convenient 
points in the West in readiness for immediate delivery. 

The cost to the United Kingdom manufacturer in carrying 
his products in stock in, say, Winnipeg, would not be exces- 
sive, and in Mr. Milne's opinion. would be more than offset by 
the increased business obtained due to immediate deliveries 
being резе to the local jobber or retail merchant, as the 
case might be. In household electrical appliances, electric 
motors, agricultural machinery, small farm engines of the 
stationary type, farm electric lighting sets, and so forth, it 
would appear necessary for the United Kingdom manufacturer 
to form his own sales and distributing organisation in 
Western Canada and sell direct to the trade or consumer. 


To Import or Manufacture Locally. 


In studying how best to cater to the requirements of the 
Canadian market, we are again told that the British manu- 
facturer should carefully consider the advisability of starting 
a branch factory. He has heard much about this in recent 
months. Certain British industrialists have made attempts. 
Some have proved successful, other only partially so. Hundreds 
of American firms are already well established. On the whole 
it cannot be said that our endeavours have come out so profit- 
ablv as those of United States firms. Proximity, combined 
with the similarity of conditions across the border, accounts 
for the advantageous position enjoyed in the Dominion by 
our American rivals. 

A slightly different aspect of the situation is revealed in the 
following comment, quoted by Mr. Milne, of a prominent 
Canadian capitalist: —'' The United States manufacturer re- 
gards a branch factory in a foreign country, whether in 
Canada or Europe, as a decentralised portion, but still a unit 
of the organtsation. As such, the branch is subject to the 
same rigid inspection and management as the main or parent 
concern, and has therefore been a source of profit in a great 
majority of cases. The British manufacturer, on the other 
hand, looks upon the branch as a foreign investinent, an 
avency which will detract from the business of the horne 
plant, and, for this reason, not a particularly desirable form of 
expansion.” 

If the view of the average British firin in reality be 
that a branch works will necessarily detract from the business 
of the home plant, and is therefore not particularly desirable, 


it may happen that an investigation on the spot may conceiv- 
ably lead to w truer appreciation of the situation. In matters 
of this kind wide generalisations should be accepted with 
caution, as no two cases are parallel. 

As to which particular branches of industry it might be 
advisable for British firms to investigate with the view of 
making a decision regarding the establishment of branch 
works, Mr. Milne naturally does not commit himself. The 
suggestions he makes are only general in character, and firms 
of manufacturers exporting to the Dominion can decide 
individually whether, in the light of their experience, the 
matter is of sufficient interest to justify an investigation. 
Although nearly 700 branches of American factories, handling 
a wide variety of products, have been established in Canada, 
and the number is certainly increasing, there are very many 
firms in the United Kingdom who would gain immensely if 
they carried out an investigation, even if they decided. against 
the establishment of branch works. They would at least 
obtain what, after all, is the one main essential for firms 
exporting to the onion viz., first-hand information re- 
garding difficulties in the way of selling their particular 
product, and as to the form their overseas representation must 
take, if a reasonable measure of success is expected. Mr. 
Milne expresses the opinion. that no better means for the 
development of our trade with the Dominion can be suggested 
than by the visits of delegations representative of ditferent 
branches of industry (similar to that made last winter to 
Canada and the United States by members of the Scottish 
Woollen Trades Mark Association), or by those responsible for - 
the selling policy of individual firms. 

H.M. Trade Commissioner says that probably the most 
satisfactory method is for the home firm to register a com- 
pany under a Canadian charter, securing to itself adequate 
representation on the Canadian Board of Directors, and thus 
to some extent sharing in the framing and direction of policy. 


Question of Reciprocity. 


One of the reasons prompting American firms to open branch 
factories in the Dominion is to enable them to overcome the 
Canadian tariff, and take fuller advantage of the growing 
'anadian. market. Another reason is to enable the products 
of the branch factory to enjoy the benefits of the preferential 
tariffs operative in various parts of the Empire. In some 
instances the abject is to secure a supply of raw or semi- 
finished material for a finishing factory in the United States 


‚ (as in the case of wood pulp supplies for American paper mills). 


In many cases, United States firms establish merely assembling 
plants, the component parts of the finished product being im- 
ported from the parent factory and assembled in the Dominion. 
As a rule, these parts enter Canada either free of duty, or 
at a lower rate of duty than that applied to the finished pro- 
duct, while the Customs regulations make provision for draw- 
backs оѓ 99 per cent. of duties on imported materials used 
in the manufacture of articles which are subsequently exported. 
The drawback is allowable whether or not the material is 
purchased directly or purchased duty-paid from other im- 
porters. 


IMPORTS AND EXPORTS. 


THE following figures, showing the imports into and exports 
from Canada of clectrical n similar materials during the 
vear ending March 31st, 1022, are taken from the recently- 
issued trade statistics. Figures for the year 1920-21 are given 
for purposes of comparison, and notes of any increases or 
decreases have been added :— 


TMPORTS. | 
1920-91 1921-22 Inc. or dec 
Copper wire, plain, tinned, or plated.— 
Total .. 1b. 432,000 84,000 — 348,000 
$ 159,000 21.000 — 138,000 
From United Kingdom lb. 151,000) 5,00 — 176,000 
00$ — 94,000 200 — — 02,000 
,; United States lb. 951,000 70,000. — — 172,000 
$ 65,000 19,000 — 40,000 
Copper wire, covered, including cable.— 
Total РЯ $ 302,000 107,000 — 105,000 
From United Kingdom 64,000 16,000 — 45,000 
, United States... 235,000 — lel,000 — 51 (ХЮ) 
Electric batteries, primary.— 
Total (mainly 
from U.S.A.) 65,000 44,000 — 21,000 
Fleetrie batteries, primary.— 
Total (mainly 
from U.S.A.) No. SO (КЮ) 25444) — 61,000 
$ 13601000 — 805,000 — — 561,000 
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1920-21 1921-22 Inc. or dec. 
Electric cooking and heating apparatus.—- 
Total the $ 130,000 83,000 — 4'1,000 
From United Kingdom 2,000 1.00 — 1,000 
» United States... 128.000 82,000 - 46,000 
Dynamos and generators.— 
Total iu $ 1,324,000 1,357,000 + 33,000 
From United Kingdom 94,000 38.000 — 56,000 
» United States... 1,227,000 1,313,000 + 86,000 
Flectrie light fictures.— 
Total $ 665,000 — 400,000 —  %9,000 
From United Kingdom 6,000 8,000 + 9.000 
» United States... 651,000 856000 — 265,000 
Electric meters.— 
Total ы $ 377,000 339,000 — 135,000 
From United Kinedom 25 000 66,000 + 41,000 
» United States... 302,000 172,000 — 180,000 
Arc lamps.— 
Total (mainly 
from U.S.A.) $ 20.000 24,000 — 5.000 
Incandescent lamps.— 
Total " No. 5,047,000 3,197.000 — 1,850.000 
= $ 1,185.000 — 576.000 — 609,000 
From United Kingdoin No. 52,000 — 235.000 + 183,000 
$ 9.000 30,000 + 21,000 
», United States... No. 3,973,000 — 801,000 — 2,572,000 
$ 970,000 173,000 — 797.000 
» dapan .. No. 777,000 510,000 — — 967,000 
$ 59,000 36,000 — 23,000 
» Holland Lu Мо. 833,000 1,292,000 + 459.000 
$ 142,000 241,000 + 99,000 
Electric motors.— 
Tota] - $ 2,629,000 1,753,000 — = 876,000 
From United Kingdom 41,000 919,000 + 178.000 
» United States 3,579,000 1,530,000 — 1,049,000 
Sclf-contamed lighting sets.-— 
Total (mainly 
froin U.S.A.) * 143,000 — 
Sockets.— | 
Total (mainly | 
from U.S.A) $ 304,000 80,000 — 921,000 
Telegraph instruments.— | 
Total УР $ 121.000 137.000 + 16.000) 
From United Kingdom 41,000 78.000 + 37,000 
» United States 11,000 59,000 — 18,000 
Telephone instruments.— 
Total T Ф W000 — 585,000 — — 337,000 — 
From United Kingdom 33,000 4.000 — 30.000 
» United States BSO.000.— 579,000 — 310,000 


1920-21 1921-22 Inc. or dec. 
T'ransformers.— 
Total bu $ 167,000 227,000 + 60,000 
From United Kingdom — 4,000 + 4,000 
» United States... 167,000 | 923,000 + 56,000 
Electrical apparatus, n.o.e.— 
Total $ 7,633,000 4,438,000 — 3,195,000 
From United Kingdom 313.000 — 111,000 — 202,000 - 
» United States... 7,291,000 4,310,000 — 2,987,000 
Steam engines.— 
Total No. 157 78 — 54 
$ 50500 213,00 — 292,000 
From United States No. 144 68 — 76 
$ 444,000 184,000 -— 260,000 
. EXPORTS. 
Batteries, telegraph апа telephone apparatus.— 
Total sae $ 39,000 39,000 — 
To United Kingdom... 4,500 4,500 — 
„ United States 10,000 14,000 + 4.000 
„ Newfoundland 16,000 56,000 — 8,000 
Dynamos, generators, and motors.— 
Total Lx 94,000 50,04) — 38,000 
To United Kingdom... 13.000 1,000 — 12,000 
; United States 65,000 17,000 — 51,000 
Electric cooking and heating devices.— 
Total 9 $ > ` 98,000 == 
To United Kingdom ... Ы 2,000 — 
‚„ New Zealand " 6,000 — 
,, Australia. * 12,000 — 
„ Newfoundland id 3,000 — 
Electric apparatus, n.o.e.— 
Total sod? $ е 362,000 — 
To United Kingdom... * 145,000 — 
„ Australia M bi 15,000 — 
„ New Zealand * 54,000 — 
„ Newfoundland 11,000 — 
‚‚ United States я 66,000 -— 
Copper wire and cable, insuluted.— 
Total T $ 3060,06) 440,000 — — 126,000 
To United. Kingdom... 25.000 5,00 — 20.000 
„ United States 18,000 — 105,000 + — 87,000 
Brazil La sat 155,000 152,000 — 3.000 
„ Pritish S. Africa... 117,000. . 122.000 + 5.000 
‚‚ Newfoundland 65,000 7,000 — 58,000 
o New Zealand 65.000 2,000 — 63,000 
Mica.— 
Totals 2d $ 660,000 280,000 — 430,000 
To United Kingdom... 45,000 2,000 — 23.000 
, United States 611.000 — 905,000 — 406,000 


*Not shown separately. 


ELECTRICITY IN RUSSIA. 


Its Recent Past, Its Present, and its Prospects. 


DuniNG the past five years, says an article in the Ekonomit- 
chiskaya Zhisn, success has marked the story of the electrical 
industry in Russia, both as to provision of materials and pro- 
duction and application of current. It is known that elec- 
tricity has already penetrated into the darkest corners of the 
Republic; that notwithstanding the blockade and many wars, 
the supply of electricity has found almost its pre-war level. 
By way of the combination and "'regionalisation ”' of the 
industry a better result has been obtained from the plant at 
the stations, and in spite of the reduced state of the country, 
fresh district stations have been enabled to start—the Utkin 
factory, the Kaschirski, the Kossuvu Goru and the Schatur, 
besides enlarging the Volchoff works. 

One of the dithculties that met the extension of the electric 
systems of the old times was the varied land interests on 
which they trenched. The Revolution, by appropriating the 
Jand, solved that trouble at one stroke, t.e., by the Govern- 
ments becoming sole owner. No such troubles arose, for 
example, in installing the transmission line between Kaschirsk 
and Moscow and the grouping of the power stations of 
Moscow and Petrograd; these could hardly have been effected 
with numerous private interests to overcome or reconcile. 

Now that district stations are built according to plan, the 
fuel question is handled systematically. If progress is slow it 
is constant. To assure economy and efficiency the decree of 
December 21st, 1921, on the electrification of Russia, which 
was adopted by the Eighth Congress of Soviets, requires the 


colubination of the whole electrical industry, including 
supplies, under one special controlling authority. Of all the 


problems involved in the matter of electricity after the Revo- 
lution, combination and “ departmentation " was the most 
difticult. Local jealousies, traditions, and interests were very 
prominent, in many cases being legacies of Tsarist times. 
But V. Levy, a worker, commenting onethe situation, looks 
on the past tive vears as having, in electricity, laid the founda- 
-tion of a revival of the country's political economy, and the 
unification of the electrical factor as indispensable to an 
efficient well-planned execution. 

M. Goelro suid ut the Eighth Congress of the Soviets: 
“Наа we refrained from electrifying Russia from above she 
would have been electrified from below." This is quoted їп 
a review of the progress of electricity in Russia since the 
Revolution, in which the advantages of nationalisation are 
oriefly set out and the progress of the work is dealt. with in 
some detail. 

Seven regional stations are being constructed in the land 
of the Russian Soviet Republic: one hydro-electric, three 
peat, and three coal staticns. Three of these stations—two 
peat and one coal—whilst being extended are already being 
exploited in part, as the plan of their construction. provides 
for running the first set without waiting for the completion 
of the whole station. 

The most powerful of the stations now bemy built is the 
hydro-electric station on the Volchoff (200,000 kW). It is to 
be completed by 1925, taking into account possible delays in 
materialisation of credits, &c. 

The peat-fuel station known as Krassny October (the 
Utkin factory) was formally inaugurated on October 8th. on 
the completion of its first 10,000-k W set,-of which, however, 
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owing to the backwardness of its cable system, only 4,000 kW 
could then be used. According to the plan of supply of 
electricity to Petrograd, this station will serve as a ‘‘ steam "' 
reserve for the Volchoff station, supplementing the work of 
the latter when the water level of the Ilmen Lake does not 
assure its full development. 

The peat-fuel station on the Schaturski peat marsh, 190 
versts (approximately 50 iniles) from Moscow, is still under 
construction, but the temporary plant of 5,000 kW, which 
supplies power to Moscow and district, 1s already running. 
This temporary station has already done immense service to 
the electrification system in Russia, as experiments in the 
adaptation of boilers for the most economic burning of peat 
fuel have been brilliantly successful. With the new systein 
invented by Prof. Makaryeff, this station set up a world 
record, raising to 60 (average about 45, ugainst normal 35) 
kg. of steam per sq. metre surface of boiler, and reducing the 
consumption of peat to 1.7 kg. per kWh (hitherto 2.5 kg. was 
considered the normal consumption). According to plan this 
station should deliver 32,000 kW in 1925 and 48,000 kW in 
1927. It will supply electricity not only to Moscow, but to a 
part of the Moscow industrial district, including Egoryevsk. 

The coal-fuel Kaschirski (or Kashira) station 1s also meant 
to supply current to Moscow aud district,* Kolomna and 
Serpuchoff. Its first set of 12,000-kW capacity is already 
serving the Moscow system, but for a few months the cable 
system can only distribute 5,000 kW. Its second set, of 
16,000-kW capacity, is expected to be ready in 1926. 

Among the electrification works now being carried out is 
the extension from 12,500 to 20,000 kW of the electricity supply 
station that has been running since 1915, and has also been 
supplying current to Moscow, burning peat from а local 
inarsh. With the fulfilment of the plan for developing the 
electricity supply of Moscow by the enlarging of this station 
by 1923 or 1924, and including in the work the new sets of 
the Schaturski and Kaschirski stations, the stabilisation of the 
censumption of petroleum will be achieved, notwithstanding 
the rapid increase in the consumption of electrical current in 
Moscow, which amounted (in 1922) to 40 per cent. over that 
of 1921, and exceeds the rate in 1916. 

The peut-fuelled station of Nizhegorod, of 20,000-kW power, 
is being built near the town of Balachni, to be ready in 1925. 
It will be of great importance in the development of the 
industry of the Sormovo district. It is proposed to use some 
of the peat from the marsh, whence it will obtain its fuel, for 
other industrial purposes, such as the preparation of nitro- 
genous manures; and besides, there is a project for cheapen- 
ing electricity by combining its production with that of the 
manures. 

The coal-fuelled Kizelovsk station (6,000 kW) in the Ural 
will be ready in the present year. It will burn low-quality 
coal from the local mines, and will supply an important 
industrial district. 

The Schterovsky station, 20,000 kW, to be ready in 1925, 
wil be of great importance to the Donetz basin. It is 
intended to supply current to the anthracite: district, and will 
burn anthracite smalls (dust), that is not worth carrying any 
great distance. 

Besides the construction of the above-named district 
stations, and the enlargement of another, studies and projects 
ure proceeding for the construction of a great hydro-electric 
station on the Dnieper and of a coal-fuelled station at the 
Chelyabinsk coal mines. 

In the meantime work is proceeding in the grouping and 
connecting of existing stations. Of finished jobs of this kind 
may be mentioned the coupling up of the small peat-fuelled 
stations of the Bogorod district, which now send their surplus 
current to the Moscow system, which enables Moscow, so far 
as electricity 18 concerned, to weather any serious fuel crisis 
with relative ease. There is also the combination of the Tula 
stations, which has given good results. The operations for 
the use of the Shirovsky cement factory station are in process 
of completion for the supply of electricity to the Kolomensk 
factory and district, as well as the Bolshevskv Manufacturers’ 
Station, for use in the Mvtuschtchensky industrial district. 
The cost of connecting up the Petrograd electrical stations 18 
included in the Budget of the coming vear. During last 
vear important work was begun in connecting together the 
mining stations of the Donetz basin, which will be finished 
in the present year; the same applies to stations in the Ural, 
in Sebastopol, and in the central industrial district. Part 
of the outlay in these cases is borne, however. Бу local 
interested concerns, and there are cases in which local 
interests bear the whole burden. 

After the Revolution small-scale electrification developed 
very rapidlv. It was stated in a recent publication that out 
of 95) power stations of public utility registered in Russia 
on January Ist, 1922. 385 were built after the Revolution, and 
of these 217 were village stations. The total capacity of these 
stations makes only 2 per cent. of the total capacity of the 

lussian electricity systems. 

The method of the Government bureaux that manage the 
electrification, with the Government Planning Authority at 
the head, encourages every. sign of initiative in this important 
division of public economy, directly all the small currents 
into one great stream, the scope of which is shown in tha 


*Vide EvectricaL Review, December 15th, 1922, p. 898. 


plan for the electrification of Russia announced and confirined 
by the ' Eighth Congress.” 

The Glavelektro has just had its rights extended to a 
degree of quasi-autonomy. It has been endowed with juridical 
rights, and can not only dispose of all its financial resources, 
assigned for estimates for electrie supplies and industry, but 
it has also acquired the right to obtain credit at the Govern- 
ment Bank and at other credit establishments, and from 
private persons; to give bills on security of movable property ; 
and to take part in “ mixed" and other share companles; 
to deal direct with foreign countries; to organise foreign 
agencies, &c. According to the new Articles it constitutes a 
technical control body over the activity of all electrical con- 
cerns in the Republic in whatsoever position they may be. 

For the constitution of the active control and supervision 
over the electrical economy of the country, the Glavelektro 
will form an institute of local electro-technical experts, which 
will act on the basis of a special constitution. The control 
of electricity concerns had been divided between the Glave- 
lektro and the Electrostroi (electrical organisations) but 
divided authority had given rise to considerable incon- 
venience; thus the Kaschirski station was in the sphere of the 
Electrostroi. whilst it was exnloited for the Moscow svstem 
with stations in the sphere of the Glavelektro. The estimates 
were prepared in sections and then combined, to be re- 
allocated to the respective departments or controls. On the 
recommendation of a special committee @ special series of 
stations for purelv Government purposes will be separated 
and arouped for Government control alone. 

Tt has been decided to hand over all electrical stations of 
local importance to the respective loca] communal authorities. 
only leaving the management of such stations as are an 
intesral part of the electrical plan of the Republic to the 
Chief Department of Public Economv. OF such stations, 
according to the Lesser Soviet. Committee, there are thirteen ; 
other anthorities think that there are over 30 that should be 
so transferred, but all are agreed on the principle. | 

The activity of the Weak Current Trust shows progressive 
production from month to month. The average production 
of the third quarter of the past vear was 15 ner cent. better 
per month than that of the first half of the vear. For 
example. in September, telephone and telegraph apparatua 
was delivered bv the factories of the Trust to the value of 
48.560 gold roubles according to the 1913-14 “ catalogue.” 
The improvemen? belongs to the Petroprad group onlv: the 
Moscow group shows a reduction; in fact the production 
there has fallen to half the monthlv average of the first half- 
vear. There has heen a considerable increase in the staff of 
the Petrograd factories of this Trust whilst that of the 
Moscow factories has declined by from 25 to 40 ner cent. 

In the Electrotechnical Trust of the Central District are 
included the electric lamp factories which, for some time, 
have been increasing their production considerably. These 
three factories, and a new factory now being built, are in 
Moscow. and may be considered at the moment the centre 
of the Russian lamp industry. During the past few years 
the production of electric lamps in Russia suffered consider- 
ably. both in quantity and quality, because of the deficient 
supply of tungsten and of lead; but now, following on the 
sufficient supply of these materials, and a radical improvement 
in the svstem of production, Russian electric lamps have 
improved in quality, so that the trust is enabled to sell its 
lamps at the same price as foreign ones. The rate of pro- 
duction has been raised to 10.000 lamps ner day. The produc- 
tion of lamps by the Central District Electric Trust is esti- 
mated for the working vear 1922-23 at 4,500,000. 

For the purpose of increasing and centralising the produc- 
tion. the trust has concentrated the manufacture of lamps 1n 
the First Government Factory, formerly the Kudrinsky, and 
has undertaken the organisation of a new factory, the con- 
struction of which is already well advanced. and production 
will begin there sectionally in the spring. Big results with 
respect to improvements and rational production were yielded 
bv sending the chief engineer of the factory —Kogan—abroad 
(to Germany) to see the lamp factories there. 

It is interesting to note the profits resulting from the sale 
of electric lamps. The average factory cost of an Economic 
lamp was 127 roubles in September, and the sale price was 
550 roubles. | | 
Grn interest has heen awakened by the introduction of 
the production of '' half-watt " lamps, at the rate of 50 to 
60 lamps per day, in the Moscow lamp factories. The gas- 
producing apparatus for the completion of these lamps was 
designed by the specialist engineer, Schauer, who was invited 
from abroad. This apparatus can provide for a production of 
2.000 lamns ver day. 

Considerable discussion has taken place over the supply of 
generators for the Volchoff station, which it had been intended 
to order (eight in all) from abroad, on the ground that such 
generators as were required for the Volchoff station were not 
made in Russia. The representatives of the Petrograd electro- 
technical and engineering works claimed the order and 
promised punctual delivery. But the engineer Graphtvu, 
taking his stand on experience, would only agree to the von- 
struction of two generators in Russia, the remaining SIX to 
be made abroad. A committee having been formed to con- 
sider the problem, composed of leading authorities, was 
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divided in its views. The representatives of the Petrograd 
Electricity Trust claimed that all eight generators should be 
made in Russia, pointing out that the necessary materials 
Were 1п the country, in fact they said that the first set could 
be made entirely from stock. But Prof. Graphtyu was 
adamant and protested that the Russian shops could not work 
to time. He proposed a compromise, namely, to give an 
order abroad for four generators, and an order to Russian 
works for two generators, the remaining two to be ordered 
from abroad or in Russia according to the success or failure 
of the Rusian engineers with the order to be entrusted to 
them. This solution was approved. | 

Some distance from Yaroslavl, at the Tyapinsk peat marsh, 
the Lvapinsk district power station is being constructed. It 
is to be included in the All-Russian svstem of electrification. 
Its construction was begun in the early revolutionary period, 
but in 1922 it was not included in the general plan for the 
electrification of Russia. Nevertheless, the construction ot 
sections proceeded with local means. But now the electrifica- 
tion of Lyapinsk is provided for in the estimates of the 
Glavelektro to the extent of 47,500,000 roubles outlay in the 
vear 1923. Still, this sum will cover a very little part of the 
total required for the completion of the station, for which 
1,300,000 gold roubles must be available. Р 


This station is indispensable for Yaroslavl and district. The 
existing town station is much worn, and suffers frequent 
interruptions. Yaroslavl is a large manufacturing town with 
railway workshops and some other large concerns that have 
their own electrical plants. The Lyapinsk station is regarded 
as of great importance, and much money for its construction 
was found. The formation of a special share comnanv was 
taken up, a Government loan еа. having been abandoned. 
The chances Of success are considered to be good, as practi- 
саПу the whole Yaroslavl industrial system lies under the 
direct menace of deprivation of clectricitv. for the town 
station is in ertremis. The required monev (at least most of 
it) should be available by May lst next, in which ease the 
station will be built in 1993, and may be inaugurated at the 
next anniversary of the Revolution. 

Amongst the industries that have shown distinct signs of 
improvement during the last few months electricity takes the 
leading place. more particularly in the Moscow district, where 
tho pre-war level has been surpassed and far exceeded. Elec- 
tricity consumption in Moscow experienced a gradual rise, 
beginning with 1905, without interruptien {Ш 1916, when the 
consumption amounted to 138.000.000 kWh.. Then there was 
a sharp decline without interruption until 1919. down to 
57.000.000 kWh. when Moscow ‘ worked in the dark." its 
industry declined. and its economic life was wasting away. 

Only from 1919, with the construction of the Elektropere- 
datch (electricity transmission) and the equipment of the 
Schaturski station, a fresh turn took place and an ener- 
getic rise followed. In the vear 1922, with the starting of the 
Kaschirski station—the second largest station in the plans for 
electrification—not only was 1916 surpassed, but the progress 
continued in 1922, and along with the Bogorod district it 
amounted to 150,000,000 kWh. | 

Ву 1927 it is anticipated that the annual consumption will 
have risen to 220,000,000 kWh. But Moscow is not Russa. 
In Petrograd there has been no such progress. in fact the pre- 
war record. has not been reached, nor yet that of the war 
period, and such has been the case in many towns. Still 
there are districts where important progress is recorded. The 
Utkin factory and the Volchoff are places at which important 
advances in electrical progress have been made. Two of the 
stations most recently inaugurated, the Pobyedenskava and 
the Bobrikovskava, are of great importance to the whole 
economie life of the Moseow Basin. 

The Pobvedenskaya power station was inaugurated on 
November 12th last. Tt is situated in the Skopinsky district 
or the Ryazan Government. It is built on the bank of the 
River Verda, two and a half versts from the colony ot 
Pobyvedenka, the centre of a coal district. Tt is equipped with 
two turbo-generators of 1.500-kW. and 750-kW capacity, and 
the length of the transmission line js about 10 km. The 
working of this station means the shutting down of much 
steam-driven plant in the district, whieh will be substituted 
by electric motors. This change will. effect an enormous 
economy in labour, fuel, &c. The apnlieation of electricity 
will make it possible to develon the production of coal in those 
shafts where the water constituted an impediment. 

The Bobrikovskaya station was Inaugurated on the same 
day. It is situated in the Epiphanskv district of the Govern- 
ment of Tula. The construction was begun in 1920. but the 
equipment was delayed by a fire in 1921. It is in the centre 
of the coal district. The total length of its transmission lines 
exceeds 6 kin. The station is situated adjacent to a shaft, 
from which the coal is delivered direct to the boiler furnaces. 
At present there are 2,500 lamps installed in the district 
hitherto served by a temporary plant. The engineers who 
conducted. the work were S.N. Bvelusoff, G. P. Geremino- 
vitch, and б. S. Michailovsky, 

Much has been done m= the way of eleetrifiention in the 
Donetz coal basin, but little compared with what is wanted. 
In place of the obsolete plant it is proposed by боео to con- 
struct five stations in different districts. Кеп, on the other 
hand, proposes twelve district stations. That 16 to вау, whereas 


Goerlo proposes to electrify the coal districts only, Keu pro- 
poses to electrify the iron smelting works as well. The dis- 
trict stations would be connected by a high-pressure system, 
to Which the various gas-driven ining and factory systeius 
would be connected, and these would constitute à supple- 
mentary or reserve supply. 

In connection with the foregoing we learn from unother 
source that a financial corporation for the encouragement of 
sinall local schemes has been organised, with the participation, 
not only of State institutions, but also of all organisations 
Which stand in close relations with the peasants (agricul- 
turists) and which are interested in rural electrification. The 
company has as members the Central Co-operative Society 
(Centrosojus), the local co-operative societies, agricultural 
associations, &e. One-half of the share capital of 500.000 gold 
roubles has been subscribed by the co-operative societies, 
While the other half has been divided between the General 
Electric Department and the Agricultural Electrical Depart- 
ment. Thanks to the participation of the co-operative 
societies, the company possesses an organisation for electrical 
propapanda throughout the country and at the same time 
the former invests the company with great authority. During 
the short time since the office creating the company «was 
established an enormous number of inquiries. has been 
received from all parts of Russia from agricultural and work- 
men’s associations, &c., asking for information of the objects 
and method of working, and desiring to participate in the 
company. 

The company proposes to render assistance to local electri- 
fication schemes, both in the purchasing of materials and in 
the organising of technical matters. In the former case the 
company has at disposal a capital of 500.000 gold roubles. 
Official sanction has been received in principle to the issue of 
a loan for 2,000,000 gold roubles, and a large issue of deben- 
tures is also to be made shortly. It will also be necessary to 
increase the share capital in the near future in view of the 
continued inquiries being received in mass from those desirous 
of becoming shareholders. The rural stations do not so much 
need monetary aid as the granting of credit in the procuriug 
of plant and materials. The organisation of credit in materials 
opens up for the Russian electrical manufacturing industry an 
enormous possibility of increasing its sales. 


LONDON’S ELECTRICITY SUPPLY: 1920—21. 


Tug London County Council has published a return for 1929- 
9] relating to the supply of electricity in the London and 
Home Counties Electricity District.* 

The area dealt with is a wide one, extending from Hertford 
and St. Albans in the north to Dorking and Reigate in the 
south, and from Windsor in the west to Gravesend in the 
East. The authorities with rights to supply electricity in this 
area are "legion," there being 42 local government bodies 
and the same number of companies. The division of the dis- 
trict among these authorised distributors is shown very 
clearly by two coloured maps which accompany the publication. 
As regards areas, that of the North Metropolitan B. P. S. Co. 
appears to be the largest, although the County of London 
E. S. Co. does not lag far behind. The largest municipal 
supply area is that of Watford U.D.C. The County of London 
itself is divided between about 30 local authorities and com- 
panies. 

The total generating capacity of all plant in the area at the 
end of the year was 518,055 kW, and there was 79,592 kW 
of transforming plant used by the receivers of bulk supplies. 
The local authorities owned 220,171. KW of this generating 
plant, and the companies therefore owned more than half. 
The number of consumers was in about the same proportion 
to each class of undertaker. ‘The local-authority load factor 
was slightly superior, being 22.7 per cent., as compared with 
the companies’ 30 per cent. The highest individual load factor 
was 34.4 per cent. attained by West Ham; Erith U.D.O. had 
a load factor of 33.9 per cent.; while the highest figure 
attained by a company was the 27.4 per cent. of the London 
E. S. Corporation. The comparative outputs of the two 
classes Were thus not In the same proportion as their genera- 
ting capacity. The total number of kWh generated or pur- 
chased during the year (deducting intersales) was 820,455,018, 
to which the companies contributed 452,654,383. The sales 
amounted to 648,342,476 kWh, or 79 per cent. of the output, 
i.e., companies, 356,150,585 kWh (75 per cent.) and local 
authorities 312,755,135 (SL per cent.). 

The capital invested in electricity supply undertakings 
amounted to £33.976.372: local authorities £12,350,500. and 
companies £21,616,776. The average rate of interest paid by. 
local authorities for 1020-21. varied between 3.31 and 5.16 per 
cent., and that paid by companies (based on incomplete totals) 
between nil and 11.3 per eent., the respective total averages 
heme 3.59 and 5.95 per cent. 

The local authorities earned а total revenue of £3,:232,047 
durme the year, and their working expenses amounted to 


* No. 28515. Price, with maps, 5s. Obtainable from the 
Council or Messrs. P. S. King & Son, Ltd., Westminster. 
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£2,191,413. Only опе undertaking—Epsom U.D.C.—was 
unubie to meet working expenses. A balance of £953,934 re- 
mained available to meet capital charges, which amounted to 
£115,147. Eleven undertakings had to make а call upon the 

rites, amounting in total to £12,463, to enable them to meet 
their obligations, and six others drew upon reserves or credit 
balances. The net total increase in balances, however, 
amounted to £50,951. At the end of the year balances were 
as follows :—Renewal reserve, &c., £333,867; sinking funds, 
4314.397. 

The companies’ revenue reached а total of £5,092,219, and 
their working expenses amounted to £3,029,144. The sum of 
£1,950,312 was available for capital charges, and, so far as 
could be ascertained, £1,873,327 was expended in this way. 
Eight companies iuiled to earn sufficient to meet capital 
charges. Renewal, reserve, &c., funds showed a balance (in- 
complete) of £4,455,028 at the end of the year. 

A table gives the financial results for the whole period of 
existence of the 16 Metropolitan Borough undertakings; this 
shows that a total of £228,664 has been contributed to the 
rates, While £273,830 has been taken from that source. 

Another table sets out the average rates of interest paid 
by each London company during each year from 1597. From 
this it is seen that the total average interest in. 1920 was the 
highest yet ра1й—6.02 per cent., as against 5.76 per cent. in 
1919. 


Other statistics covering the six years from 1914-15 show 
that the municipalities expended £8,100,742 on capital account, 
while the companies spent £17,463,125. It is pointed out, 
however, that a part of the latter figure represents money paid 
for goodwill, and, generally, discretion has to be used in 
comparing company and local- authority statistics. 

A complete list is given of the charges made for electricity 
by the undertakings dealt with, and it is noticeable that the 
rates of local authorities are generally much lower than those 
of the companies. ‘The highest rates are charged by the 
smaller companies operating in semi-rural districts. 

16 is indicative of the advance of electricity that only in 

two cases (Stepney and East Ham) was there a decline in 
the amount of energy sold in 1920-21, as СТ with 1919- 
20. ‘The ‘total increase amounted to 16, 433,562 kWh, of which 
the companies produced 49,006,790 kWh. 
. The final table contains details of the rateable value of 
undertakings within the county area, and from this it is seen 
that the County of London Oo. has the highest value—£53,74 ; 
the next are the Metropolitan and Westminster Companies 
with assessipents of £45,495 and £43,337 respectively. St. 
Marylebone has the highest rating among the municipal 
authorities— £32,350. 

‘Lhe compilation of these statistics represents a great deal of 
labour, and the publication is indispensable to all who are 
interested in the important subject with which it deals. 
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(Abstract. ) 


(Continued from page 72.) 


An application by the managing committee of the South- 
Eastern & Chatham Kailway Companies for consent to estab- 
lish a new generating station at Angzerstein's Wharf, Charlton, 
was considered, together with an application. made by the 
West Kent Electric Co. for consent to tlie construction of a 
new stauon at Belvedere; a local inquiry was held, and 
eventually consent Was refused. 

An appucation made by the Yorkshire Electric Power Co. 
had been the subject of an inquiry in. May, 1921, and the 
Conunissioners issued their formal consent in November, 
1921, to the establishment of a new station at Ferrybridge 
to contain Initially 30,000. kW of generating plant. 

The following authorised undertakers were also given con- 
sent to establish new generating stations: (a) East Grinstead 
Urban District Council, а station. to contain 165 kW of 
generating plant; and (b) Lurgan Urban District Council, a 
station to contain 200 kW of generating plant. 

Altogether the Commissioners issued consents to three 
authorised undertakers and to nine non-statutory under- 
takings in respect of new generating staüons, such stations 
representing the initial installation of generating plant having 
a total rated capacity of about 30,750 KW. 

With regard to applications. relating to the extension. of 
existing generating stations, the Commissioners during the 
year under review issued 46 consents to authorised under- 
takers, three consents to railway and tramway authorities, 
and one consent to a non-statutory undertaking. ‘The sanc- 
tioned extensions represented a plant capacity of approxi- 
mately 143,700 kW. Of this total, approximately 108,100 kW 
was in respect of local authority undertakings and approxi- 
mately 30,50) kW in respect of company undertakings, the 
railway and tramway generating stations and non-statutory 
undertaking accounting for 5,050 kW. е 


Private Generating Stations. 


Under the provisions of Section 11 of the Act of 1919 the 
Commissioners prescribed or approved the type of current, 
frequency and pressure to be used at new private generating 
stations proposed to be established by six owners. 

The Commissioners have had under consideration the ques- 
tion of the expediency and practical utility of prescribing 
regulations as to type of current, frequency and pressure in 
the case of small private generating plants installed for light- 
ing country houses, offices. and institutions, and for other 
private purposes. Having regard to the multiphcity of small 
automatically-controlled sets installed in country houses and 
elsewhere for private purposes, to the impracticabuitv of 
framing general regulations applicable to the widely divergent 
circuuistanees under which such plants are installed and 
utilised, and to the relatively unimportant bearing of the 
matter upon the question of the public supply of electricity, 
the Commissioners decided not to make any regulations in 
the case of stuall private stations having an installed. capacity 
not exceeding 50 KW, and that it would be unnecessary. for 
these erecting such stations to give any notification thereof 
to the Commissioners. 

The above observations do not apply in the case of small 
generating stations proposed to be erected by non-statutory 
undertakings for giving a publie supply to consumers for 
lighting and other. purposes. The Commissioners’ consent 
Is а necessary preliminary. to the establishment of such 
Etationg, irrespective of capacity. 


Several Important applications relating to the establishment 
of main transmission hnes have been under consideration bv 
the Commissioners, and formal consents under Section ]1 ot 
the Act of 1919 were issued in the six under-nentioned cases, 
consideration of other applications being in an advanced stage 
on March 3lst, 1922: (a) Cleveland & Durham County Elec- 
tric Power Co., the establishment of a 20,000-volt line from 
the generating station of the Tees Power Station Co., Ltd., 
to a substation of the Cleveland & Durham County Electric 
Power Co. at West Hartlepool; (b) Gorseinon Electric Light 
Co., Ltd., a 33,000-volt line from the Swansea Borough 
boundary near Llw yn Cadwgan to the generating station of 
the company, and thence to Pontardulais; (c) Midland. Elec- 
tric Corporation for Power Distribution, Ltd., a 33,000-vo!t 
line from the generating station of the company at Ocker Hill | 
to the boundary of the Borough of Wolverhampton; (4) 
Scottish Central Electric Power Co., a 20,000-volt line froin 
the generating station of the company near Bonnybricge, 
via Grangemouth to Borrowstounness; (c) Swansea Corpora- 
tion, a 33,000-volt line from the Corporation’s generating 
station to Eaton Town sub-station, and thence to the borough 
boundary near Llwyn Cadwgan; and (f) Wolverhampton Cor- 
poration, a 33,000-volt line from the Corporation’s generating 
station to the borough boundary. 

Certain of the above consents represent the outcome of 
arrangements for the inter-linking of undertakings. Other 
applications under consideration at March 31st were of the 
same character, and there are clear indications of substantial 
progress being made at an early date in various parts of the 
country in establishing main transmission lines and inter- 
connecting mains as the first outcome of the schemes that 
have been formulated for the re-organisation of supply. 


Special Orders. 


In addition to 26 applications for Special Orders which were 
still under consideraticn on April 1st, 1921, the Commis- 
stoners received 43 further applications for Spec чаі Orders 
during the vear under review. 

The general nature of the 69 applications in question is 
broadly indicated in the following table :— 


Applications made by 
Local Com- Per- 


authorities. panies. sons. "Totals. 


Nature of application. 
Applications by existing under- 
takers. relatiny— 
(a) to extended or new areas of 
supply. exclusive of (5)  ... 3 11 18 — 29 
(5) to the acquisition or transfer of 
existing undertakings or powers.. 
(с) solely to existing statutory pro- 
visions regulating maximum prices — 8 — 8 


2 — — 2 


(d) to miscellaneous matters 1 1 — 2 
Applications other than by existing 
undertakers. relatiny— 

(a) to the establishment of new 

undertakings. exclusive of (5)... 10 6 E 20 

(5) to the acquisition or transfer of 

existing undertakings or powers ... 8 — — 8 
Totals  ... ie P 32 33 1 69 


A noteworthy feature is the number of applications by local 
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authorities relating to the acquisition from companies or per- 
sons of existing statutory or non-statutory undertakings or 
of statutory powers not hitherto brought into operation. On 
the other hand, one application by a local authority provided 
fur the transfer of its undertaking to а company. Many 
of the applications related to the extension of the areas of 
supply of existing undertakers, or to the proposed establish- 
ment of new undertakings in the whole or a part of two or 
more local government areas. These applications point to a 
tendency towards the development of distribution in larger 
areas and towards the extension of supplies into rural districts. 

The number of applications in respect of which the Com- 
missioners granted Special Orders during the year was 38, and 
the remaining 3l applications were still under consideration 
on March 3lst. 

Sanction to Loans.—In addition to the 75 applications from 
local authorities for sanction to borrowing for electricity pur- 
poses which were still under consideration on April Ist, 1921, 
the Commissioners received 394 further.applications during 
the year under review. Of the 469 applications in question, 
sanctions either in full or in part were issued фу the Com- 
missioners in 389 cases, 5 were refused and 10 were withdrawn 
or transferred to other departments, leaving 65 applications 
still under consideration. ‘The total amount sanctioned during 
the year was £13,650,033, the purposes for which this amount 
um to be expended being as indicated in the following 
table :— | 

Year ending March 31st, 1922 


Purpose. Amount. Percentage of total. 
£ Per cent. 
Land TT ee NS —- S 90,834 07 
Buildings and civil engineering works ^ 2,137,856 1577 
Plant ove ws FP dex S. 6,381,055 467 
Mains and services  ... "T es 4,098,869 30°0 
Meters... sis ise ee s 208,826 1°5 
Other purposes ... wes xx ^ “ase 132,593 b4 


Total ... s £13,650,033 100°0 

Special reference may be made to the sanctions granted to 
the Manchester Corporation (£2,173,466) in respect of the Bar- 
ton generating station, main transmission lines, &c.; to the 
Glasgow Corporation (£1,800,000) in respect of the Dalmarnock 
generating station; and to the Nottingham Corporation 
(£1,014 ,388) in respect of the new generating station to which 
the consent of the Commissioners was given in 1920. The 
sanctions granted to those three Corporations and to the Cor- 
poration of Edinburgh also accounted for £1,379,014 (65 per 
cent.) of the total amount sanctioned for buildings and civil 
engineering works during the year. It may also be noted that 
two sanctions involving a total sum of £30,000 were granted 
to enable the Colwyn Bay and Colwyn Urban District Coun- 
cil and the Llandudno Urban District Council to make ad- 
vances to the North Wales Power Co., Ltd., in respect of 
works to be carried out in the area of supply of the company 
with the object of affording supplies of electricity in bulk 
to the local authorities in question. —— 


Procedure. 


Up to the present the Commissioners have not issued special 
forms of application for use by local authorities desirous of 
obtaining sanction to borrowing, and it may, therefore, prove 
of assistance to those concerned to give a broad indication 
of the procedure to be followed. Applications should, in 
general, be accompanied by a certified copy of the resolution 
of the local authority directing the application to be made; 
by full details of the proposed works and such plans or draw- 
ings as may be necessary to the full understanding of the 
proposals; and by estimates of cost (or tenders where these 
have been obtained) showing separately the costs of the various 
items included in the application. In normal circuinstances 
sanction to borrowing should be obtained by a local authority 
before any lability is incurred for expenditure on works for 
which a loan sanction is necessary, but there may be exceptions, 
as in the case of applications relating to ordinary distribution 
works, such as mains, services, meters and sub-stations on con- 
sumers’ premises. The Commissioners therefore have adopted 
the practice of giving sanctions for unspecified prospective ex- 
penditure on ordinary distribution works to cover the esti- 
mated requirements during a period not exceeding three years, 
on the understanding that details of the actual expenditure in- 
curred under such sanctions are furnished to the Commis- 
sioners Jn due course. 


Loans. 


Representations were made to the Commissioners by the 
British Electrical Development Association on. the subject of 
the maximum repayment periods allowed by the Commissioners 
in the case of loans for house wiring (10 years) and for domestic 
and office appliances and apparatus to be let on hire (7 vears). 
the Association suggesting that these maximum periods should 
be increased, but after a careful investigation of the matter 
the Commissioners decided to continue their present practice 
with regard to repayment, but they will be prepared to give 
further consideration to this question at a later date. 

In virtue of their position as loan sanctioning authority for 
electricity purposes, it fell to the Commissioners to advise 
the Unemployment Grants Committee on applications. made 
to that Committee by local authorities for grants towards ex- 


penditure upon electricity supply schemes and extensions car- 
ried out for the relief of unemployment. 

The grants originally made by the Committee were based 
upon a percentage (not exceeding 60 per cent.) of the wages 
bill for works put in hand for the relief of unemployment, but 
in September, 1921, the basis was varied to permit a grant up 
to 50 per cent. of the interest (for a period of five years) on 
loans for which the repayment period was not less than 
10 years. 

With regard to applications falling within the original basis 
of grants, 27 cases were submitted by the Committee to the 
Commissioners for their observations. In 26 cases the pro- 
posed works were approved by the Commissioners, either 
wholly or in part, as suitable works of public utility, and the 
Unemployment Grants Committee decided to make grants in 
20 of these cases of sums not exceeding £47,185 in total. 

With regard to applications to which the modified basis 
applied, 48 cases in all were submitted by the Committee to 
the Commissioners for their observations. In 45 cases the 
proposed works were approved by the Commissioners, either 
wholly or in part, as suitable works of public utility, and the 
Unemployment Grants Committee decided to make grants in 
44 of these cases. The estimated total capital expenditure on 
the works for which the grants were promised was £1,979,024, 
and of this amount £1,530,040 was accounted for by three 
applications involving the construction of new or the exten- 
sion of existing generating stations. 


Bulk Supply Agreements. 


It has been the consistent policy of the Commissioners to 
encourage and promote the taking of bulk supplies by under- 
takers where this course has been ascertained to be technically 
and economically justifiable. There has been marked progress 
in this direction, and the Commissioners, since the date of the 
previous Report, have approved of arrangements for mutual 
assistance in the following six cases :— 

The Corporations of Blackburn and Darwen; the Corpora- 
tion of Hereford and the Leominster Electrie Supply Co., 
Ltd.; the Corporations of Leeds and Morley; the Corporation 
of Swansea and the Gorseinon Electric Light Co., Ltd.; the 
Isle of Thanet Electric Tramways and Lighting Co., Ltd., and 
the Ramsgate & District Electric Supply Co., Ltd.; and the 
oR an Borough Councils of St. Marylebone and Hainp- 
stead. 

In the case of two further applications made to the Com- 
missioners, i.e., the Corporation of Wolverhampton and the 
Urban District Council of Cannock, and the Northampton 
Electric Light & Power Co., Ltd., the Wellingborough Eles- 
tric Supply Co., Ltd., and the Rushden & District Electric 
Supply’ Co., Ltd., the Commissioners approved of the pro- 
posed arrangements and decided to make Special Orders 
authorising the breaking up of the necessary roads, &c. 

Under Section 3 of the London Electric Supply Act. 1908, 
the’ Commissioners approved of the Central Electrie Supply 
Co., Ltd., and the Chelsea Electricity Supply Co., Ltd., enter- 
ing into and carrying into effect an agreement for the supply 
of electricity in bulk by the former company to the latter. 
The Commissioners have also approved of the following under- 
takers entering into and carrying into effeet agreements in 
respect of bulk supplies under private Acts :—The Corporation 
of Manchester and the Urban District Council of Sale: and the 
Corporation of Wolverhampton and the Midland Electric 
Corporation for Power Distribution, Ltd. 


Systems of Supply : Regulations. 


During the year ending March 31st, 1922, the Commissioners 
have approved the adoption of standard svstems of supply by 
23 authorised undertakers, the approvals affecting 27 under- 
takings. Special reference may be made to the adoption 
of pressures of 33.000 volts for the transmission cf energy 
in the cases of the bulk supply arrangements between 
the Corporation of Swansea and the Gorseinon Electric Light 
Co., Ltd., and by the Corporation of Wolverhampton and the 
Midland Electric Corporation for Power Distribution, Ltd., 
respectively. 

The Conunissioners have given consent to an alteration of 
the system and pressure of supply hitherto adopted. by the 
Corporation of Kingston-on-Thames. | 

Other applications were under consideration. Tt is satis- 
factory to record that definite progress is being made in the 
consolidation of the prevalent frequencies in various districts 
by the gradual elimination of odd frequencies, and also in the 
wider adoption of three-phase generating plant. 

The question of the revision and simplification of the stand- 
ard codes of regulations was referred to a Regulations Sub- 
Committee of the Institution of Electrical Engineers, but 
owing to the numerous technical points requiring investigation 
and settlement, the Committee has not found it possible to 
complete ita review of the proposed revised code. 

The Commissioners are of the opinion that authorised under- 
takers should, in general, replace their main fuses on con- 
sumers’ premises without charge to the consumer. In special 
cases, however, where the consumer has been negligent or 
has made improper use of the supply. thereby causing the 
undertakers’ main fuses to blow, it is equitable that the 
consumer should pay for replacement. 


(To be concluded.) 
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THE PHYSICAL SOCIETY OF LONDON. 


EXHIBITION OF SCIENTIFIC INSTRUMENTS. 


(Continued from page 50). 


H. Tinsley & Co. 


Is addition to the apparatus described last week, this firm also 
showed a new a.c. potentiometer that has been specially 
designed for the measurement of sinall phase angies vy» the 
potentiometer method. ‘The readings obtained are two e.m.f. 
components at 90 deg., so that the absolute magnitude of the 
e.n.f. under measurement must be determined by the square 
root of the sum of the two squares of the components. The 
instrument consists of two potentiometers fed with alterna- 
ting current, in quadrature with each other. In the circuit 
of the first à rehecting dynamometer of a special design is 
connected in series which allows ot a comparison being made 
between elfective values of the a.c. and d.c. in the follow- 
ing way.—An e.m.f. balance is obtained against a standard 
cell when direct current is fed to this potentiometer circuit, 
and the reflecting dynamometer is balanced for these condi- 
tions; that is to say, when the potentiometer is recording cor- 
rect values of voltage. The d.c. is now replaced by a.c. which 
is adjusted until the dynamometer reads the same value, thus 
giving correct voltage values in this potentiometer with alter- 
nating current, since all coils are non-inductive. 

In order to procure perfect quadrature between this ''in- 
phase ” potentiometer and the second or * quadrature ” poten- 
tiometer the following method is employed :—The primary 
of a mutual inductance is connected in series with the cir- 
cuit of the ‘* quadrature °’ potentiometer, and the e.m.f. 
developed across the secondary of the mutual inductance 15 
balanced against the e.m.f. of the ‘‘ in-phase ” potentiometer. 
Correct adjustment for phase and accuracy of the "' quadra- 
ture " potentiometer are made when a perfect balance 1s 
obtained. In this way the ''quadrature " potentiometer is 
put in perfect quadrature with the ''in-phase " potentio- 
meter. If now the value of mutual inductance is suitably 
chosen, one volt on the ** quadrature " potentiometer can be 
made to equal one volt on the "in-phase " potentiometer, 
while this adjustment is being made. In practice it is so 
arranged that when using 50 cycles the mutual inductance 
in the circuit of the "' quadrature” potentiometer produces 
a secondary e.m.f. of 0.5 volt, so that by setting the ''in- 
phase " potentiometer at 0.5 volt when adjusting the current 
of the ‘‘ quadrature’’ potentiometer, equality of e.m.f. in 
both potentiometers js obtained. Similarly, at 60 cycles the 
potentiometer will be set to 0.6 volt, at 70 cycles to 0.7 volt. 
and so on. For higher frequencies a value is chosen so that 
90U cycles would equal 0.5 volt. 

As the range of either potentiometer can be made one-tenth. 
or if necessary one-hundredth, that of the other potentiometer 
small phase angles can be multiplied by 10, or 100, and 
the limit is only reached by the sensitivity obtainable with 
the vibration galvanometer. The comparison of the “ in- 
phase " and * quadrature” potentiometers is so arranged 
that the circuits are interconnected, in the desired manner, 
automatically when the selector switch is turned to * test" 


Fic. 6.—‘' METROHM " BRIDGE. 


position ; four independent external circuits can be tested. with- 
out altering the leads. Thus, for transformer testing, two 
rneasurements on the primary and two on the secondary can 
be made at one setting. 

The method of supplying the potentiometer can be either 
two-phase, with a phase adjusting device in one phase, or 
txvo-phase produced from single-phase by means of a phase- 
splitting device. The reflecting dynamometer which forms a 
link between the effective values of a.c. and d.c. is independ- 
emt of temperature and is not calibrated. As it is а zero- 
reading instrument, when a balance has been obtained on 
d.c. against the standard cell, the immediate transposition. to 
a.c. will give the same effective value without in any way 


depending upon the accuracy of calibration of the reflecting 
instruinent, but only upon its constancy for a short period 
of time between the two adjustments. By using a two-phase 
source of supply and keeping the total impedance of each 
potentiometer circuit equal, the potentiometer becomes very 
largely independent of frequency fluctuations, especially if the 
resistance 18 made to swamp the inductance of the circuit. 

The accessories include the fixed mutual inductance for 
inter-comparison with which more than one frequency range 
can be provided, and the reflecting dynamometer that is con- 
structed throughout with the absolute minimum of conduct- 
ing material, and all metal parts are of high-resistance alloy 
to reduce eddy currents. The swinging coil is connected in 
series with two field-coil sections and forms an astatically- 
wound system suspended upon a small mica vein. Oil damping 
is provided and the sensitivity is such that a few parts in 
10,000 in current changes can be detected without difficulty. 
A torsion head is provided for balancing the torque of the 
instrument and a tangent screw is added for very fine adjust- 
ment of the balance. 


Everett, Edgcumbe & Co., Ltd. 


Messrs. EVERETT, EpGcUMBE & Co., Ітр., made a feature 
of instruments illuminated internally, having open glass 
fronts, so as to show the working parts. The е.Һ.р. electro- 
static voltmeter for 60,000 volts, which we described last 
year, is now made for all voltages up to 300,000, and being 


Fic. 5.—'' DwanrF ” TrsTING Ет. 


air insulated, is entirely free from frequency and wave-form 
errors, so that it can be used up to the highest frequencies. 

A particularly compact testing set may be mentioned, which 
performs the function of an a.c. ammeter, vultmeter, and 
wattmeter by means of two instruments only. The con- 
venience of such a set will be obvious; if only amperes and 
volts are to be measured an even more compact combination 


Ес. 7.—A SPECIAL PLANIMETER. 


is available, whereby both amperes and voltage are measured 
on a single instrument of half the size. Both these sets are 
suitable for single or polyphase measurements, whether the 
loads are balanced or unbalanced. For use with them, as 
well as for general a.c. testing work, Messrs. Everett- 
Edgcumbe have developed the '' Omni range ” current trans- 
former, so called from the fact that as distinguished from the 
usual '" Multi range " transformers the ranges аге almost 
unlimited in number . One " Omni range " transformer has 
а minimum of eight ranges—riz., 6, 24, 120, 240, 400. 600, 
1,200 and 9,400 amps. The first three ranges are obtained 
by means of self-contained primary windings, and the remain- 
ing five by threading a cable a suitable number of times 
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through the centre opening. By this device, not only can the 
ranges be indefinitely increased, with the assurance of equal 
accuracy on all of them, but the size of the transformer 1s 
reduced to a ininiinum. 

At the other end of the scale amongst the test sets comes 
the extremely compact and popular `“ Dwarf " testing set, 
illustrated in fig. 5 (without its leather carrying case) which 
is particularly useful in connection with radio receiving sets. 
Тһе instrument has the following ranges: 3, 15 and 150 volts 
for testing the high- and low-pressure batteries, 1, 5, 3 and 
15 amps. tor measuring the vaive current, and 15 muliamps. 
for measuring the anode current. It is thus particularly 
suited to the requirements of the experimenter, and in a plush- 
lined leather case, with snap fastening, measures overall only 
d4 in. x 42 in. x 93 in. 

Fig. 6 illustrates the recently-developed Everett-Edgcumbe 
" Metrohm " bridge, which comprises the well-known con- 
stant-voltage " Metrohm '' for 100 megohms at. 500 volts, 
together with a four-dial direct-reading Wheatstone bridge, 
by means of which resistance measurements can be readily 
made from the lowest values up to one megohm. It thus fills 
the gap which is left below the useful range of the 
'" Metrohm ”’ itself. For bridge measurements the 
" Metrohm " serves as an extremely sensitive galvanometer. 
A useful variation which is available consists of a galva- 
nometer and battery self-contained in the bridge itself, by 
means of which the latter can be employed independently of 
the '" Metrohm,” which may at the time be in use elsewhere. 

Fig. 7 illustrates a special form of planimeter developed 
for the determination by a single measurement of either the 
average value or the total value of the quantity recorded on 
a grapher chart. It is only necessary to traverse the chart 
under the piannneter pointer, which is conveniently done by 
passing it from one to the other of two rollers provided for 
the purpose, and the integrated value can be read off at à 
glance. Previously it was necessary to divide the record up 
into à number of comparatively small portions, the area of 
each of which had to be separately determined; the areas 
were then added together and their sum had to be divided 
by the length of the chart, a most laborious process, which 
is entirely obviated by the use of the present instrument. 
This planimeter has proved particularly valuable for use with 
graphic power-factor meters, in connection with power-factor 
correction, or with systems of payment based upon the con- 
sumers' power factor. 


Evershed & Vignoles, Ltd. 


Messrs. . EVERSHED & VIGNOLES, LTD., had on view 
'Megger '' and bridge-testing sets, including the new '' Meg ” 
tester that was recently described in our pages; also 
" Ductor " potential ohmmeter low-resistance testing sets, 
workshop ohmmeters, a dionic water tester, portable and 
switchboard-indicating instruments. Finding that clocks for 
recording instruments have to be specially designed for their 
work, the firm has installed plant for the manufacture of 
clock parts, and. has taken advantage of the changes necessi- 
tated by the adoption of this policy to re-design the Murday 
recording instrument entirely; its construction has been sim- 
plified, all parts being made more accessible, while weight and 
size have been reduced. The amount of the visible record has 
been increased, while the printing machinery produces charts 
of the clearest and most readable character. It will be 
remembered that the chief feature of the Murday system 18 
the rectangular co-ordinates of the chart which result from 
the particular form of pen and pivoting employed. The pre- 
sent design follows the same general principles, but the im- 


proved construction permits of the use of various forms of 
pen, including the reservoir type. 

The case, of the switchboard pattern, is damp- and dust- 
proof, yet very easily opened and closed, while the portable 
instrument does not have to be levelled, the pen always 
resting on the paper in the same position and with the same 
pressure, thus reducing errors to a minimum. The instru- 
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Кта. S.—Loc, RECORDING INSTRUMENT. 


ments, whether ammeters, voltmeters, wattmeters, leakage 
recorders, or other types of reccrding instruments, are made 
with three kinds of clock movement, either the continuous- 
roll chart, which is most suitable for general work where the 
chart can be torn off daily or left to run for a considerable 
period without attention, and a wide range of speed can be 
obtained from a fraction of an inch per minute to several feet 
per second, or the drum- and disk-tvpe instruments, in which 
the clock makes one revolution per day ог: portion of a day as 
desired. Instruments of the duplex or feeder log chart types, 
having two movements in one case, cah either be an ammeter 
and voltmeter, voltmeter and wattmeter, or any combination 
desired. Fig. 8 shows the pen and chart-moving mechanism 
of the log recorder, the shield covering of the '" mcvements ” 
being shown in phantom so as to make the details visible. 
It is often not difficult to secure, in addition to two quantity 
records, one or more records of another character, and the 
firm has even succeeded in combining three quantity records 
vith “a moment of operation ° record in a special case. 


(To be continued.) 


Е THE PACIFIC CABLE BOARD. 


ANNUAL - REPORT. 


THE annual report of the Pacific Cable Board for the financial 
year April Ist, 1921, to March 3186, 1922, reveals the fact 
that the receipts for the year exceeded the ordinary expenses 
by £210,257, from which excess a special contribution of 
£100,000 has been made to the reserve and renewal fund for 
cable duplication purposes, in addition to the normal annual 
payment to the fund of £30,000 and £2,800 earned by the 
с.з. dris on repair services for other administrations, making 
a total contribution to the fund of £132,500. 

After payment of the above special contribution, and also 
of the annuity of £77,545 to the National Debt Commissioners 
in respect of interest and repayment of the capital of 
£2,000,000 advanced for the Pacific cable, and of the annuity 
of £9,150 to the renewal fund for interest and sinking fund 
on £177,254 borrowed from that fund for the Auckland- 
Sydney cable, there remains a surplus of £20,762, which will 
be applied, in accordance with the Pacific Cable Act, 1901, in 
reduction of the outstanding balance of the original advance 
of £2,000,000. 

Notwithstanding a substantial increase in the volume of 
international tratiic, the traffic. receipts (£521,643) fell short 
by £98,409 of those of 1920/1921, being the result largely of 


the reinstatement of cheap services (notably week-end tele- 
grams) which have, in part, taken the place of traffic at the 
higher rates, and have created a considerable volume of new 
traffic. This has not sufficed to maintain the revenue at its 
previous standard, but the Board regards the situation as 
highly gratifying. The total assets of the reserve and renewal 
fund on March 31st, 1922, amounted to £1,777,492. 
Interruptions on the Bourd’s cable system occurred on 
three occasions during the year, the interrupted cable being 
in two cases that between Norfolk Island and Auckland in 
April and October, 1921. Both breaks were caused by corro- 
sion. The frequeney of interruptions in the neighbourhood 
of Norfolk Island (where three cables land) is disquieting. 
The conditions in this locality are singularly unfavourable to 
the life of cables. Fortunately, the recent interruptions have 
all been on the Auckland сае, and have only caused minor 
dislocation of facilities. When new cables are laid between 
Suva and Auckland direct, and between Southport and 
Sydney, the conditions at Norfolk Island will no longer give 
ground for anxiety. 
"The other interruption was at Fanning Island. When the 
shore ends were destroyed in September, 1914, by the German 
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cruiser Nurnberg, the only type of cable which was available 
for the laying of new ends was of a light pattern which 
would ordinarily not be used for such a purpose.’ Accordingly 
the Iris was sent to Fanning Island in May, 1921, to lay new 
shore ends with appropriate type of cable. Twin-core cable was 
used for the new ends, and the result has been to reduce the 
electrical disturbance due to the proximity of the cables to one 
another and permit a slightly higher speed of reception at 
l'anning Island. 


The depóts, instruments and plant generally have been 


maintained in а high state of efficiency. 

The new system of working at Auckland with Cox mag- 
nifiers and interpolators and Creed printers was brought into 
effect during the year under review. "The installation has ful- 
filled all expectations, and has made it possible to effect large 
reductions in the staf at Auckland. Traffic now passes 
between Australia and Fiji without retransmission, being 
automatically relayed at Auckland. 

At the invitation of the board Mr. H. Tinsley, of Mesers. 
H. Tinsley & Co., of London, proceeded to Auckland in 
January, 1922, and conducted certain experiments on the 
board's cables which, it is hoped, will enable him to devise 
methods of reducing or eliminating impedance, thereby in- 
creasing the speed of working. A report on the result of the 
experiments has not yet reached the Board from New Zealand. 


Proposals for duplicating the Pacific cable were submitted 
{о the partner governments, but the Board has been led by 
certain cogent circumstances (notably by a new but untried 
type of cable) to defer, for a short time, the provision of 
additional channels of communication fur the long stretches 
between Canada and Fiji. These considerations do not affect 
the southern sections, and the Board is accordingly making 
further representations to the partner governments with a 
view to laying a direct cable between Suva and Auckland, 
and one between Southport and Sydney. (It was announced 
recently that the contracts for these cables had been placed 
in this country.) 

The landlines in Canada leased by the Board from the 
Canadian Pacific Railway suffered few interruptions, and 
worked well throughout the year. 

The introduction of the new system of fast speed Wheat- 
stone working with Creed apparatus between Sydney and 
Melbourne was delayed owing to the withdrawal by the Com- 
monwealth Post and Telegraph Department of the special 
direct telegraph line which, since July, 1915, had been allo- 
cated for the exclusive use of the Board's traffic. The original 
Wire Was returned to the Board in February, 1922, and Wheat- 
stone working is now successfully emploved between Sydney 
and Melbourne at a speed of 100 words per minute. 


The Board's auxiliary schooner Tangaroa was maintained in 
satisfactory condition, and the cable maintenance vessel Iris 
continues in first-class order. In addition to the repair opera- 
tions mentioned above, the Iris carried out the following 
epairs: New Zealand Post and Telegraph Department's . 
Vanganul-Wakapuaka cable, December, 1921; Eastern Ex- 
tension Telegraph Co.’s Sydney-Wellington No. 1 cable, 
January, 1922. | 

During the year nearly 84 million paying words of inter- 
national trathic (i.e., other than local trafic between Australia, 
New Zealand, and the Pacific Islands) were transmitted 
across the Board's system—approximately 600,000 words in 
excess of the total during the previous year. In addition 
approximately 2,300,000 paying words were carried between 
Australia and New Zealand and between those Dominions 
and the Pacific Islands—approximately 200,000 words less 
than during the previous year. The ordinary, or full-rate | 
international trafic, showed a decrease of approximately 
1,160,000 words, and the Government traffic a decrease of 
approximately 350,000 words; there was an increase in de- 
ferred ordinary traftic of approximately 100,000 words, and 
in week-end messages of over 2,000,000 words. The week- 
end telegram service was, however, not reinstated until the 
latter part of the financial year 1920-1921. 

While the reduction in the ordinary traffic was mainly due 
to greater use of the cheaper services, it was partly accounted 
for by the fact that the Eastern Co.’s route did not suffer 
occasional curtailment of facilities to the same extent as dur- 
ing several previous years; accordingly the amount of 
ordinary traftic received owing to diversion was far less. The 
decrease of the trathc between Australia and New Zealand 
does not indicate any competitive set back, but wus due solely 
to the trade depression. The growth of the week-end traffic 
has been rapid, and has now reached the limit of the cable's 
capacity. If there is any further increase the Board must 
curtail the service until the facilities are augmented by the 
duplication of cables. This they would be very reluctant to 
do, but there would be no other possible course. | 

The Imperial cable (the ex-German cable across the Atlantic 
administered by the British Post Office) was interrupted 
from August 14th to 25th, 1921, and from October 27th, 1921, 
to January 7th, 1922. 

Since the close of the vear the Post Office has taken over 
the second Imperial Atlantic cable which was purchased by 
the Government from the Direct United States Cable Co.. and 


' 


‘had been leased by the departinent to the Western Union 


cable system. The working of the Canadian end (at Halifax) 
is undertaken by the Board for the department under similar 
conditions as apply to the working of the other Imperial 
cable. : 


THE CASE FOR ELECTRICITY. 


Tur. E.D.A. Salesinanship Conferences were resumed on 
January oth, when Mr. J. W. Beauchamp, the director ot 
the Association, gave a lecture which bore the title ‘* Notes 
on Competition between Electricity and Other Forms of 
Light, Heat and Power." 

Carr. В. S. Hinton (Metropolitan-Vickers Electrical Co., 
Ltd.), who presided, said he regarded the work of the Elec- 
trical Development Association as only just beginning and 
looked forward to the existence of a much more powerful and 
richer body than that which they now had. Larger subscrip- 
tions ought to be made to the Association by electrical under- 
takings, manufacturers and others, but perhaps it was that 
everybody was a little cautious and anxious first to see the 
E.D.A. justify itself, and then much greater financial support 
would be forthcoming. 

Mr. ВЕАССНАМР said that it had occurred to hina that it 
would be worth while to devote an evening to discussing 
how a salesman should reply when challenged by competitors 
or by prospective customers armed with arguments obtained 
from sellers of gas or fuel. In selling electricity, it should 


. be kept in mind that electricity was required to perform | 


some task which had hitherto been done by a different and 
zrosser medium and that an entirely new method was being 
introduced, not merely a substitute for an already existing 
one. Working on these lines, Mr. Beauchamp dealt with his 
subject under the various headings of light, power, and indus- 
trial and domestic heating and cooking. In the majority of 
the applications of electricity price was the least important 
factor from the point of view of dealing with competi- 
tion; the competition really lay in the advantages offered 
by electricity quite incidental to and independent of price. For 
Instance, the secret and. whole foundation of the work of 
the illuminating engineer was that with electricity the light 
was concentrated to a degree which had never been obtained 
before, apart from the adaptability of electric lighting, rela- 
tive coolness and so on. On the question of price, however, 
it could be demonstrated that with gas at às. per thousand 
cubic feet and electricity at 7d. or Sd. per unit, there was, 
if anything, a balance in favour of electricity. 


Similarly, with electric power, there was a chain of argu- 
ments which had little to do with cost. At first a convenient 
method of driving machinery, it was quickly recognised as 
offering wonderful possibilities for the exact measurement ої 
power, and that fact alone had a remarkable influence on 
the study of cutting speeds, tool angles, &c. Electric power 
had also made possible close investigation with regard {о 
different methods of cutting and working metals, and in many 
cases there was no other form of power possible. In tha 
case of small power, such, for instance, as the dentist using 
а 4-h.p. motor for a task which returned him a guinea or two,. 
the cost of the power was of little or no unportance, and in 
the same way the actual price per kWh hardly entered into 
the balance sheet in many factories. The incidental advan- 
tages were so enormous that electric power was the most ad- 
vantageous whether the price were ld. or 8d. per unit. in 
the majority of cases the cost of power in a factory was only 
from 2 to 5 per cent. of the total outgoings. This argument 
applied in varying degree right up to the large winding engine - 
in a colliery, or rolling nulls. In the case of users of moderate 
quantities of power, as distinct from the small user, the coni- 
petition would. probably be with а small steam engine, housed 
in a building in the yard, and here the task was ап easy one, 
because 16 could easily be demonstrated that this plant could 
be put out of use and electric power substituted, with a con- 
sequent saving in all directions. In. addition to all this, the 
sheds previously used to house the engine could be put to 
profitable use by installing productive plant. They would 
also encounter, of course, gas engines, and Diesel engines, but 
a careful study of compeution points came in handy and even 
though the gas interests said that electricity cost 3 to 5 times 
as much as gas, the electrical sulesman need not feel dis- 
couraged, for the manufacturer could be shown there were 
many advantages in electricity, such as not having the respon- 
sibility for running the plant. 

Passing to heating, Mr. Beauchamp dealt first with indus- 
trial heating and referred to its advantages in metal working, 
hardening and tempering tools, and so on, and pointed out that 
in SO per cent. of cases the Incidental advantages were so 
great that thermal efficiency was not the deciding factor. 
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Ав regarded electric heating in the home, the need there 
was for the industry to keep closer to the consumer, to give 
more and better advice, and, as far as possible, prevent him 
from buying appliances which would not give satisfaction 
either at the rates current in the district or owing to the 
manner in which the appliances were used. The salesman 
must give good advice as to how and when a consumer should 
be advised to use a radiant or convective type of heater. 
There was a large business to be done with the heater for 
occasional purposes, such as bedrooms, &c., if the consumer 
was told how he could get additional comfort for a few pence 
per day, but these appliances must not be put forward as 
useful for long-hour work. It was of little use talking to a 
customer, to whom they were trying to sell a radiant heater 
for a bedroom, about the cost per unit. A much better result 
was likely to be obtained by speaking of the cost per day or 
per week, because it was not necessary to sell electricity for 
any purpose at the price of its competitors. It was necessary 
to have information at disposal as to the consumption of 
various pieces of gas apparatus; otherwise, if the consumer 
was told only the cost of electrical appliances, he might think 
it was a lot of money. Then there were the disadvantages 
of the competing appliances, such, for instance, that no gas 
apparatus should be used in any small room without a flue, 
as admitted at the British Commercial Gas Association Con- 
ference this year. 

Dealing with electric cookery, Mr. Beauchamp said that the 
main point was to make it clear that by the use of elec- 
tricity the whole practice of kitchen management was being 
changed. Unlike yas, there was no question of any adultera- 
tion. He concluded by saying that the principal thing, after 
all, which should be sold was confidence. That could only 
by obtained by seeing that the consumer had reliable appa- 
ratus and used it under the proper conditions. Electrical 
people should use electrical appliances up to their full limit 
wnd then go out and get their immediate neighbours to 
do the same. 

In the discussion which followed. Mr. R. S. Downe 
(Brompton & Kensington Co.) said that one of the most 
difficult parts of the business of selling was that the con- 
sumers did not know so much about electricity and its uses 
as the salesmen often imagined, and they had to be taught. 
In the domestic field very little had been done in the way 
of services other than lighting. 

Mn. F. А. ОплоттТ speaking of the incidental advantages 
of electricity, mentioned a co-operative society which stored 
some 300 hams by hanging them in a store which was lighted 
by gas; between the time the hams came in and the time 
when they were sold, there was a loss of about 4 lb. or 3 Ib. 
per ham, owing to the heat from the gas lamps. This was 
remedied by electricity. 

Mr. I, L. Ковіхзох (Hackney), regarded the paper as the 
best he had listened to on this subject, and suggested that it 
should be printed in pamphlet form and distributed to the 
members, because it would be most useful to bring before 
electricity committees. As to the advantages of electricity 
for lighting and cooking, a short time ago a small housing 
estate of 80 houses was put up in his district and the cost of 
installation was £92 for electricity against £6 quoted by the 
gas company, of course at a loss. As a result, he was not 
allowed to wire the houses in question. A little later, another 
estate of 63 maisonettes was erected. the rents of which were 
7s. 9d. per week. In each of these he had put a cooker and 
six lights, both on the prepayment system, the charge being 
Sd. per unit for lighting. of which 2d. was for hire of instal- 
lation; and 134. per unit for cooking, of which 4d. was for 
hire of the cooker. The tenants of this estate had told him that 
they were putting less into the prepayment meters than they 
did in their old houses when they had jas. and now the 
tenants on the first estate had complained because they had 
not electricity. "The result was that the Council was going 
to spend £1,000 to wire the first estate. This showed that 
first cost was not everything. 

Mr. P. Е. Crinks complained of a want of lovaltvy on the 
part of some borough engineers—(not borough electrical 
engineers)— who sometimes suggested, in «connection with 
housing schemes, that gas cookers were cheaper. That was 
done because the local electricity supply authority was perhaps 
not in the position to take on a big cooking load, but it was a 
bad policy. 

Mr. A. G. WHuvrE (Electrical Industries) asked whether it 
was better in the case of people already using electricity for 
lighting. to " push " the use of small apparatus and go 
лы up to the big cooker, or to advocate the һи cooker 
irst. 

Mr. DL. L. Rowinson said his experience had been that it 
was best to go right out at first for the big cooker. 

Мк. E. T. Retivex-Mtrnay (North Metropolitan E. P. S. 
Co.) spoke of the tnportance of winning the confidence. of 
the eustomer by discussing the advantages and characteristics 
of electricity and electrical apparatus, and pointed to a danger 
of not winning that confidence if they proceeded. on the 
lines of always belittling gas. 

Мк. К. Sur. pointed out that a great deal still remained 
to be done in the field of lighting, particularly street and 
shop lighting. As to domestie heating, the immersion water 
heater Was a useful appliance. 


Mr. BEAUCHAMP, replying to the discussion, said that one 
difficulty at the present time was that undertakings which 
were not in the position to take on a big cooking and heating 
load, quoted very high prices, and did harm by creating the 
impression that electricity for these purposes was dear. They 
should be frank with the public and explain the reasons 
why big cookers could not be accepted for the moment. He 
agreed that the policy of slanging one’s opponent was no 
policy at all, and it certainly was not the policy of the E.D.A., 
to do that as propaganda. In what he had said with regard 
to gas, he had merely been speaking to them intimately on 
some of the points that actually arose in selling in competi- 
tion with gas. 


ELECTRICALLY-HEATED HIGH-PRESSURE | 
STEAM BOILERS. 


WE here reproduce a photograph (fig. 1) of the electric boiler 
installed on the North-Eastern Railway passenger locomotive, 
and described in the paper that Sir Vincent L. Raven, K.B.E., 
recently read before the Institution of Mechanical Engineers. 

The boiler is of 408 kilowatts capacity, which is sufficient 
to heat the largest train dealt with in ordinary service. The 
Bastian Quartzalite heating elements are of special design for 
counection across the full line pressure of 1,500 volts, and 


Jic. 1.- Ехо View or Bastian ELECTRIC BOILER. 


boiler trials have vieided an efficiency of 98 per cent. During 
one trial at about three-quarter load, with an input of only 
298 kWh, 970 lb. of water was evaporated at 120 Ib. pressure, 
and this pressure was reached in 24 minutes from first switch- 
Ing on, with feed-water at 41 deg. Fahrenheit. 

This multitubular-type boiler is fitted with 144 tubes, each 
of which contains a Bastian Quartzalite heating element of 
2.84 kW capacity. The Tabasco resistances inside lin. 
Quartzalite tubes are of Messrs. Bastian & Allen’s patented 
closely-wound. spiral construction, which excludes the роккі- 
bility of “hot spots " developing through irregularity in the 
spacing of the convolutions. The possibility of such ‘ hot 
spots ’’ had to be rigorously guarded against in the case of 
this 1,500-volt boiler, as they would have tended to overheat 
the quartz, aud thereby break down the insulation of the quartz 
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tubes, whereas by properly controlling the temperature of 
the spiral, Mesers. Bastian & Allen claim that the high insu- 
lating properties of quartz can be utilised to full advantage, 
and that they are able to design and supply bailers fitted 
with tbeir Quartzalite heating elements for use on d.c. lines, 
even up to 3,000 volts. | 

Taking the surface of the 144 Tabasco spirals ав being 
equivalent to the grate surface of a fuel-fired boiler, the sur- 
face ratio of the Bastian & Allen boiler is only 2; and although 
the boiler is of approximately 547 h.p., it is only 3 ft. 4 in. 
in diameter by 3 ft. 4 in. long over the tube plates. Tihe 
shell is ł in. thick, and is riveted to the flanged tube plates 
(which are } in. thick) by a single row of ł in. rivets. 'The 
wood lagging is 2 in. thick, and the bo'ler is finally clothed 
with 15 B.W.G. mild steel plates. 

The illustration shows the front end of the boiler with the 
cover-plate removed, and the heating elements, which pass 
through the boiler tubes from end to end, are supported 
between buffer springs, and are thus well protected against 
damage through the violent vibration and mechanical shocks 
inevitable on such service. Extended trials with a small 
50-h.p. boiler proved that all the requirements were satisfac- 
torily fulfilled. It should be a comparatively simple problem 
to design such boilers for stationary use in situations where 
steam may be required for some industrial purpose, and 
where it cannot conveniently be produced near at hand by 
means of a fuel-fired boiler. The saving in labour, the elimi- 
nation of heat losses from long lengths of steam pipe, and 
the elimination of flue losses, are all to be taken into account 
when considering whether the electrically-heated boiler is a 
practical proposition from the running-cost point of view. 
There is no doubt about the ‘‘ convenience " aspect. 

In the boiler under notice ample heat regulation ів pro- 
vided, as the elements are connected in four groups, by means 
of which heating capacities from 68 kW up to full load can 
be obtained in six steps of 68 k\V each, and the boiler is auto- 
matically protected against damage through short circuit, or 
burning out and consequent arcing of the heating elements, 
by four electromagnetically balanced relays. 

Thanks are due to Sir Vincent L. Raven for information 
regarding this interesting boiler, which was designed by Mr. 
С. Orme Bastian in consultation with Messrs. Merz and 
McLellan. It is obviously preferable to dispense with the 
oil-fuel boilers, which are used for train heating in other 
countries on electric locomotives, and, of course, steam for 
heating must be available on lines where the system of trac- 
tion is changed from: electric to steam, or vice versa, over 
different sections. 


—-—————————JÓÀ 
AN ELECTRO-CHEMICAL PHASE ADVANCER. 


Satisfactory Operation at Sheffield. 


Ix the course of an animated discussion that took place at 
the well-attended meeting of the North Midland Centre of the 
Institution of Electrical Engineers at Leeds on November 
2st, 1922, when the late Dr. G. Kapp's paper (which was 
abstracted in our issue of November 94th, 1922) on the 
"Improvement of Power Factor," was read and discussed, 
Dr. T. F. Wall, A.M.LE.E., described an electrochemical 
phase advancer that is in daily operation on a shop motor 
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circuit in a large Sheffield establishment, and which we under- 
stand is functioning very successfully. 

Dr. WALL pointed out that he had recently been engaged in 
studying a new device for phase-advancing with induction 
motors, in which the electrical energy was stored during one 
part of the cycle in the form of chemical energy, and during 
the remainder of the cycle was released in the form of elec- 
trical energy. The principle was thus the same as that of a 
secondary battery, such a battery being. in effcct, an elec- 
trical condenser of very large capacity. 


Two lead grids, A and B, were pasted with red. 


lead (Pb,O,), immersed in dilute sulphuric acid. and con- 
nected in circuit with an alternating-current supply. Then, 
during one half-cycle the paste of one grid—say a—became 
oxidised to the higher oxide, and the paste on the other grid 
became reduced to the lower oxide. In other words, the 
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arrangement corresponded to an aecumulator on eharge, the 
grid a being the positive plate. During the next half-cycle 
the action was reversed, the cell became discharged and re- 
charged in the opposite direction. 

It was found that the action was greatly assisted and im- 
proved if the cell worked at a relatively high temperature, 
say, about 80 deg. C. When the temperature was so increased 
the gassing became negligibly small and the inherent power- 
factor became very low—that was to say, the losses were low 
and the phase advance of the current on the p.d. was large. 

In fig. 1 that effect was clearly shown. The readings were 
taken by connecting a cell to a low-frequency supply and 
immersing the cell in a bath the temperature of which could 
be regulated. It was clear that a very considerable improve- 
ment of the action of the cell took place up to about 70 deg. О, 
and subsequently the improvement was less marked with 
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increase of temperature. In fig. 2 the corresponding values 
of reactance voltage were plotted as a function of the tem- 
perature. | 

The effect of increasing the temperature appeared to be 
two-fold, viz.:--(i) The specific resistance of the electrolyte 
was reduced ; and (ii) the chemical activity of the components. 
of the cell was stimulated. With regard to the second effect 
it was of interest to note that the action of a certain light- 
ning arrester was based on the fact that the chemical stability 
of lead oxides was very easily upset by relatively small tem- 
perature rises. 

Dry lead peroxide (PbO,) had a specific resistance of about 
1 ohm per inch cube, the resistance varying with the pressure 
with which it was compressed. At a temperature of about 
150 deg. C. lead peroxide was reduced to red lead (Pb,O,)3, | 
which had a specific resistance of about 24 x 10° ohms per inch 
cube. At slightly higher temperatures red lead was reduced 
to litharge (PbO), which was practically an insulator.* 

In figs. 3 and 4 the results of some tests on a 4-b.h.p. induc- 
tion motor were given. These tests were made by two post- 
graduate students, Messrs. G. Allson, M.Eng., and C. K. 
Robinson, M.Eng. The data were obtained with two cells in 
series per rotor phase, and clearly showed ` the beneficia! 


ies 6—4 
COS e WITH PHASE-ADVANCER 


0-8 


Fic. 4. 


effects to be obtained by the use of that type of phase- 
advancer. These curves showed the remarkable and important 
result that the efficiency of the motor was actually greater 
when the phase-advancer was inserted in the rotor circuit than 
when the motor was running under the normal condition of 
short-circuited slip rings. 


N 


A Shaft Signal Recorder Wanted.—The South African 
Engineering and Mining Journal states that the Rand Mutual 
Assurance Co., of Johannesburg, is offering prizes not ex- 
ceeding £250 for the most practical device for recording shaft 
signals, &c., in the mines. Among the conditions covering 
the competition, it is provided that the apparatus must be 
capable of being applied to existing plant: estimates of cost 
are required; and the apparatus must record all signals given 
and received by the driver to and from all positions, and 
register the time during which the conveyance is in motion. 
The competition closes on September 30th. 
aa cl ge ges Se eee 


*See General Electric Review, September, 1918. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serron-Jones, Ойка. AND 
SrErurNs, Patent Agents, 280, high Holborn, London, W.C. 1. 


4. " Electrical cases." К. W. Bill and H. Heath. January Let. 
12. “ Electric resistances.” M. McClelland. January Ist. 


$6. '"Loud-speaking deveies for telephones." — S. M. Rowlands. Janu- 
ary Ist. 
4). ‘Electric arc. welding.” W.  Lanydon-Davies and А. Soames. 


January 1м. 

46. '"Wircless navigational apparatus." T. 
January 1st. 

47. " Devices for 
January. Ist. 

89. © Shield for radiography, Nc." R. E. 
(Sweden, December Wth, 1921.) 

94. '' Centrifugal mechanism for electric switches, &c." British. Thomson- 
Houston Co., Lid. Januayy Ist. (United. Stites, June 8th, 1922. 

95. '' Vehicle lamps." British. Thomson-Houston. Co., Lid. January Ist. 

97. '* Electrically-driven vehicles." J. B. Parker, January Ist. 

103. '' Locking device for securing electric lamps to holders.” 
Suundere and S. D. White. January Ist. 

107. '' Sparking plugs." Sir К. А. 5. Paget and Thermal Syndicate, Ltd. 
Junuary Ist. 

112. '* Aerial for wireless apparatus." J. H. Cook. January Ist. 

LI6. '' Electric or mechanical advertising devices," В. Gate. January 2nd. 


H. Gill and N. Cox-Walker. 


indicating magnetic directions," N. Cox-Walker. 


C. Akerlund. January Ist. 


C. W. 


129. *' Telephone recorder," A. G. Adams and M. B. Brailsford. 
January 2nd. ' | 
133. “ Manufacture of electric cigar, &с, lighters.” — T. Rondelli. 


January 2nd. 

134. Amplifying systems for wireless telegraphy, &c." Radio Communi- 
cation Co., Ltd., and J. Scott-Taggart. January 2nd. 

133. ‘ Coupling electric circuits for wireless telegraphy, &с. Radio Com- 
munication Co., Ltda, and J. Scott-FEagpgart.. January Znd. 

136. “© Insulators.” Radio Communication Co., Ltd. January 2nd. 

143. ‘* Means for recording separately local and trunk telephone calls.” 
ES H. Page. January 2nd. | 

145. “ Llectric. power-transmission systems for vehicles." J. B. Entz. 
January 2nd. (United. States, November Sth, 1920.) 

0150. °° Loud-speaking telephones." S. M. Franses, January 2nd. (France, 
November 21м, 1922.) 

152. ‘Grid leaks for thermionic valves.” 
and T. E. Brooke. January 2nd. 

154. “ Manufacture of electric resistances.", H. B, Clapp. January 2nd. 

159. “ Power generating plants." — British Thomson-Houston Co., Lid. 
(General Electric Co.). January 2nd. 

160. '' Control systems for electric furnaces.” 
Co., Ltd. (General Electric Co.). January 2nd. 

161. “ Electric circuit-breaker systems.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). January 2nd. 

62. " Private branch exchanges.’ 
Deakin). January 2nd. 

173. © Dry-battery machines," L. A. Freedman. January 2nd. 

194. "Jointing metal-sheathed electric cables," P. Dunsheath. and W. T. 
Henley's Telegraph Works Co., Ltd. January 2nd. 

]BA. ©“ Means for testing electric. meters, с. G. E. Moore. January 3rd. 

195. ''Commutators or contact-breakers for electrical. ignition systems." 
F. W. Baker. January 3rd. 

2ol. '' Means [or starting 
January 3rd. 

3291. "' Rectifiers for electric circuits." C. H. White. January 3rd. 

230. '' Electric striking apparatus for clocks." G. Buhler. January 3rd. 
(Germany, May 20th, 1922.) 

233. Klectrical installation for remote control of indicating instruments.” 
Favarger et Cie. Soc, Anon. January 3rd. (Switzerland, January 19th, 1922. 

2439. "' THuminated signs, &c." 5. М. Wolf. January 3rd. 

241. ''Under-frames for tramway vehicles." Brush Electrical Engineering 
Co., Ltd., and W. E. Hail. January 3rd. 

248. '' Modulators.” British Thomson-Houston Co., Ltd. 
(United States, January 12th, 1922.) 

249. '' Integrating and registering mechanism for flow-mcters, &c." British 
'Ihomson-Houston. Co., Ltd. (General Electric Co.). January 3rd. 

239. | Electro-magnets," British Thomson-Houston Co., Ltd. (General Ele- 
tric Co.). January 3rd. 

274. " High-frequency electric. signalling systems." Radio Communication 
Co., Lid., E. H. Robinson, and J. Scott-Taggart. January 4th. 

281. '' Telegraph poles, &c." J. Cubbin, J. Halliday, and F. Morton and 
Co., 144. January 4th. 

304. '' Electric. circuits for electric discharge devices." N. Lee, 
Communication Co., Lid., and J. Rec. January 4th. 

313. “ Charging and discharging clectric storage batteries," С. E. Nightin- 
gale. January sth. 

341. “ Telephone systems." Automatic Telephone Manufacting Co., Ltd. 
(Automatic Electric Со), January 4th. 

342. '' Wireless receiving apparatus." H. M. Griss. January 4th. 

3530. ''Starters for internal-combustion engines." К. A. Baremwi. Januar: 
4th. 

351. * Starters for internal-combustion engines." K. A. Baremyi. January 
áth. 

353. '* Steam-turbine 
Ltd. January 4th. 

354. '* Electrical amplifying apparatus." Metropolitan: Vickers 
Co., Ltd., and A. E. L. Мапе. January $h. 

370. '' Thermionic devices." British Thomson-Houston Co., Ltd., and J. 
Grav. January 4th. 

371. " Electro-maginetic underground prospecting.” Soe. Industrielle de 
Procédés W. A. Loth. January 4th. (France, January 4th, 1922.) 

372. " High-frequency signalling systems.” British Thomson-Houston Co., 
Ltd. January &th. (United States, January Sth, 1022. 

376. '' Pressurc<ontrolled regulator for electric motors.” W. A. Johnston. 
January 5th. : 

39. '' Electric cooking apparatus," H. Bohle., January oth. 

4H. “ Induction coils." M. А. Cold. January oth. 

49. II Variometers, vario couplers, Кс?” W. S. Stephenson. January oth. 

410. ' Flexible electric leads.” J. E. S. Trelawny. January oth. 

414. " Electric circuit. breakers.” Jo А. Cole and Humber, Ltd. January 
oth, 

418. “ Electric lighting 
January oth, 

424. '' Telephone systems," Western 
United States, January oth, 192 

4+0." Variable electric resistances. R. H. Winter. January 5th. 

эл. '* Electric. incandescent lamps." British) Thomson-Houston Co., Ltd, 
(General Eleetrie Сол. January oth, 

$56. ' Dy namoemeters;" British Thomson-Houston Co., Ltd. (General Elec- 
trie Co). January Sth. 

497. '' Medulitors.' British. Thomson-Houston Co., Ltd. January 5th. 
(Unitet States, January 121h,. 1922.) 

$59," Resistance coils," N, Ashbridge. January 5th. 


Bindin & Brooke, J. R. Bindin, 


British Thomson-Houston 


Western. Electric Co., Ltd. (G. 


H. Austin. 


engines of automobiles." Sir 


January 3rd. 


Radio 


installations.”  Metropolitan-Vickers Electrical Co., 


Electrical 


systems." J. E. Savidge and E. L. Terrey. 


Electric Co., Ltd. January Sth. 


460. '' Automatic, &e., telephone eystems.” R. 
mate Pelephone Co, Ltd. January. oth. 

fit. Pelephone system. B. B. Johnson and. Relay Automatic Telephone 
Co., Lid. January oth. 

402. °° Telepnone systents.” 
Со. Ltd. January Sth, 

463. | Automatic, &є., telephone systems." B. B. 
Automatic Telephone Co., Ltd. January Sth, 

474. " Vacuum. tubes." F. Péri. January oth. 
1922.) 

Mo. '' Vacuum tubes.” F. Peri. 
1922.) 

450. '! FPhermionie. valve arrangements. for. wireless. telegraphy, &с.' G. 
Decham, J. W. Hall, and G. Tipping. January oth. 

451. ''Liectric arc. iamps." P. Rigby. January oth. 

486. '' Vhermtonic devices." J. Giay. January ath. 

487. “ Telephone systems," J. E. Pollak (Siemens & Halske Akt. Ges.). 
January oth, 

449. '' Sound receiver." E. T. ilincks. January oth. 

491. “ Heating element. for electric cooking 
Bohle. January 6th. 

31. ''Recüfiers. lor battery charging from motorcar magneto.” G. A. 
Morshall апа D. Millar. January 6th. 

öls. t Safety switchgear." С. W. Cook. January 6th. 

olv. t Witeless receiving circuits. O W. Diggle. January 6th. 
* Radio Communication Co., Ltd., and 


Mordin and Relay Auto- 


B. B. Johnson and Relay Automatic Telephone 
Johnson and Relay 
(France, October 7th, 


January Sth. (France, October 12th, 


utensils, stoves, &c." H. 


521. “Electrice signaling systems." 
J. Sott-Taggart. January 6th. 

923. t Paints and varnishes for electric 
January 6th. 

ЭЗ). | Sound-amplifying horns." J. S. Whitwell. January (6th. 

333. '' Eiectrie. cabies." F. Fernie, January 6th. 

548. ‘Insulating cap or hood for wireless aerial, &c., circuits." J. Y. 
Brown. January 6th. 

5591. ‘* Electric switches." Ferranti, Ltd., and А. W., G. Tucker. January 
Oth. 

558. " Electric switch." A. 


262. '* Electric heaters.” 


insulation," W. H. Peters. 


Linard. January 6th. 
J. Vigneauit, January 6th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2921. 
16,909. *'' Contro: of trains." А. R. Angus. June 20th, 1921. (190,503.) 
17,366. ©“ Wireless receivers." R. B. Ransford (Soc. Française Radio-Elec- 


triquej. June 24th, 2921. (10,005.) 


21,002. *“ Electrical and magnetic treatment of plants and animals.” N. 
Mancini. August 8th, 192). 190,512.) 
24,692. '' Dynamo-electric machines." Lancashire Dynamo and Motor Co., 


Ltd., and H. B. Whitmore. September 17th, 1921. 

25,077. “ Inductance coils.” J. P. Prangnell. 
(199,532.) 

35,295. * Electric transformers.’’ British Power Railway Signal Co., Lid., 
H. Tinsley, and D. C. Gali. September 23rd, 1921. (190,542.) 

25,680, ©" Charging stations for electro-automobiles and other locomotive 
accumulator batteries." А. Bjerke. September 28th, J921. (190,554.) 

26,945. “ Electric switches." C. Pasteur, October 12th, 1920. (170,989.) 

27,407. '' Means for producing high-frequency electric vibrations or oscilla- 
tions, more particularly for transmitting messages.” W. E. E. Habann. 
October 15th, 1921. (190,577 .) , 

27,017. “ Method and apparatus for measuring resistances and magnitudes 
of which the measurement can be reduced to the measurement of a resistance.” 
M. Coppee. October 18th, 1921. (190,581.) 

29,310. '' Means for varying the intensity of illumin«tion of road-vehicle 
ciectric lamps.” J. H. Runbaken and W. Torrance. November 3rd, 192]. 
(Cognate application, 32,499/21.) (190,596.) 

29,579. ''Commoutators or distributors for use in electric ignition systems." 
A. H. Caley and P. S. Talbot. November 7th, 1921. (190,597.) 

29,733  '' Electric motors for dental engines or like purposes." C. A. King. 
November 8th, 1921. (190,599.) 

29,922. “ Advertising and displaving apparatus, moving and changing.” 
F. H. Neate. November 10th, 1921. (190,603.) 

29.989. “ Insulating elements.” British Thomson-Houston Co., Ltd. (Gen- 
eral Electric Co.). November 10th, 1921. (190,604.) 

31,090. ‘ Instruments for measuring or indicating the wattless component 
of alternating currents," Chamberlain & Hookham, Ltd., and 5. James. 
November 21st, 1921. (190,613.) 

31,252. “ Electric. starters for internal-combustion engines." R. Haddan 
(F. Neumeyer Akt. Ges). November 22nd, 1921. (Addition to 152,355.) 
(190,616.) 

31,987. '' Means for coupling alternating-current generators in parallel.” 
N. E. G. Meijer. November 23rd, 1921. (190,619.) 


(190, 531.) 
September 21st, 1921. 


1922. 
1,766. * Calorimeters.” Tgranie Electric Co., Ltd. (Cutler-Hammer Manu- 
facturing Co.). January 20th, 1922. (190,650. 
1,790. “ Systems for producing oscillating currents.’ 
Houston Co., Ltd. May 18th, 1921, (180,295.) 
2,852. '' Telephone transmitters," E. W. Pattison (Dictograph Products Cor- 
poration). January 26th, 1922. (190,655.) 
2,515. ''Pyrometers;" British Thomson-Houston Co., Ltd. (General Elec. 
tric Co). January 27th, 1020. (190,637.) 


British Thomeon- 


2,560. “ Incandescent electric lamps," General Electric Co., Ltd. February 
4th, 1921. (174,929.) 

15.059.‘ Speed-controlling§ devices for railway, tramway, and similar 
trains.” E. Rodolausse, Мау 28th, 1921. (Addition to 162,617.). (180,698.) 


16,302. “ Lighting plants of motor vehicles." Scintilla. June 13th, 192]. 
(081,390.) 

22.443. ‘Lamp for curative 
(190.687 .) 

26,4096, '' Contro! of trains.” 
application. on 190,303.) (199,689) 

3l.Gl5.  '* Control of trains." А. R. 
application. оп 190,503.) (190,690 .) 


purposes." Е. Forbes. August 17th, 1922. 


А. R. Angus. June 20th, 1921. (Divided 


Angus. June 20th, 1921. (Divided 


Another Inquisitive Rat.—3 further addition to the tale of 
rats Which have caused trouble in power stations was recently 
reported from Belfast. On this occasion the rodent got into 
a high-pressure cubicle causing a ‘ short" which deprived 
the city of light and stopped the tramway services, 
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IMPERIAL COMMUNICATIONS. 


between a 
Union and the 
Neville Chamberlain, with re- 
gard to the delay in establishing a system of wireless 
telegraphic communication vetween the Home country 
and the Dominions ; 


We recently commented on an interview 
deputation from the Empire Press 
Postinaster-General, Mr. 


since then the question has gained 
and urgency. 
16th the Cape Town 


jn prominence In Zhe Times of January 
correspondent of 


stated. that grave doubts were 


that journal 
entertained in South 
Africa about the British wireless policy, and that it was 
feared that the British Post Office was ‘ still allowing 
itself to be spellbound by the malign influences which 
have worked such havoc in the past. The correspon- 
dent, with brutal candour, states that the South 
African Government has contracted with the Marconi 
Company for the immediate erection of а transmitting 
station there, and that a British station of equivalent 
rating, capable of maintaining duplex communication 
with the former, is essential ; pm whether this station 
be erected by a private company or by the State is а 
matter of indifference to South Africa (though a pass- 
ing sneer is levelled at the British official record in 
wireless). He further foreshadows a storm of protest 
in South Africa if the British Government pronounces 
in favour of a low- -power station in this country—a 
station of high power is indispensable for conmmunica- 
tion with South Africa and Australia. 

This virorous communication was endorsed in Zhe 
Times of January l8th by Sir Joseph Cook, High Com- 
nussioner for Australia, who stated that his Govern- 
ment m Mareh last vear concluded an agreement with 
а Australian wireless company for direct. services. be- 
tween. Australia and Great Britain and between Aus- 
tralia and Canada; the general fe aera been in 
London during the past six months in connection with 
this scheme. The Australian Government merely 
sought the permission of the British authorities to erect 
a high-power station in this country, and would carry 
out the work for itself, a зоп sterling having 
already been subscribed for this purpose. 

India. also, impatiently awaits a decision. on the 
part of the British Post Office. India never approved 
of the proposal to make Egypt a half-way house in the 
wireless eliiin to the East; she seeks direct cominunica- 
tion wich атала. and takes her stand alongside of the 
Dominions on that ground. The Indian Government 
does not propose to build a station at its own cost; it 
would entrust the work to private enterprise, and leave 
the operation of the system also to the latter. 

Canada does not figure amonest the references that 
we have quoted, but it is well known that the Dominion 
has already adopted the same policy. 

Lastly, the Federation of British Industries has 
entered the field, a special committee of the Federation 
set up to deal with this subject having resolved that 
“This committee urge H.M. Government. immediately 
to grant facilities for the rapid development of long- 
distance wireless communication and аге strongly of 
opinion that this would be best accomplished vy means 
of private enterprise." 

It will be seen, then, that there is a consensus of 
opinion, 1n accordance with that which we uttered a 
fortnight avo—that the establishment of. wireless. eom- 
mnunication with the rest of the Empire is a matter of 
urgenev, and that it could quickly be accomplished it 
entrusted to the hands of-private enterprise. 
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The Federation, in forwarding to us a copy of the 
resolution, points out that two yeurs ago the then 
Government decided that the Post Office should carry 
out the erection and operation of the Imperial stations 
in this country, but that licences should be granted to 
private firms for stations conmunicating with countries 
outside the Empire; nevertheless, the Post Office has 
rejected repeated applications for licences on the part 
о“ wireless telegraph companies. The decision with re- 
gard to the Imperial chain was conditional upon the 
ugreement of the Dominion Governments and upon the 
ability of the Post Office to conduct the business 
efficiently without recourse to privately-owned patents; 
but obviously the Dominions have withheld their con- 
sent, and, on the other hand, the Post Office scheme 
contemplates the erection of only one station for com- 
munication with the whole of the Empire—and that of 
comparatively low power, an absurd proposal. Finan- 
cial considerations are wholly in favour of private 
enterprise, which is prepared to defray the whole cost, 
thus relieving the Exchequer of a very heavy burden at 
a time when State expenditure must be restricted to 
the minimum. The Federation also, very rightly, lays 
stress on the importance of research, and points out that 
if the wireless industry is not granted licences for long- 
distance communication it will be unable to submit the 
products of its researches to practical tests in this 
country, and therefore will be driven overseas. 

It appears to us that the Government's policy of pro- 
crastination i& not onlv utterly inexcusable, but also is 
highly detrimental to the interests of this country. 
Whether the Post Office Department or the late Cabinet 
i: the guilty party we do not know. But it is quite 
certain that if the new Government does not speedily 
rectify the position and adopt a vigorous progressive 
policy, it will he blameworthy in the highest degree. 
Further delav would be disastrous. 


[I E 


THE importance of research and its 
immense, unbounded possibilities are 
again demonstrated by the results 
obtained at the Schenectady Labora- 
tories of the General Electric Co. (U.S.A.), of which we 
give particulars elsewhere in this issue. It will be noted 
that by what we may call a slight adulteration of the 
pure tungsten filament with thorium oxide, the electron 
emission is increased 130,000 times. What this por- 
tends can hardly be realised at the moment; apart from 
its profound significance from a purely physical point of 
view, it has many immediate practical applications. 
For instance, it opens the way to great strides forward 
in the development of thermionic rectifiers, and thus has 
an important bearing on electric railway traction. 
Agaln, it should help to solve the problem of direct- 
current transmission at very high pressures, and pos- 
sibly, with the aid of the high-vacuum tube known as the 
'* Magnetron,” which is now being developed to deal 
with 1,000 kilowatts, the difficulty of converting the 
direct current back to alternating current and thus 
simplifving its utilisation at the receiving station will 
һе overcome, so that we may generate alternating cur- 
rent, transmit by direct current at 100,000 volts or 
more, and distribute alternating current—an ideally 
economical and elastic system. Another obvious appli- 
cation is to the triode valve, which has already become 
a familiar feature of the home and, originally devel- 
oped for warlike uses, has added to the joys of 


Thermionic 
Currents. 


countless firesides. We suggest tliat these succes- 
sive advances which we owe so largely to the 
Schenectady Research Laboratories foreshadow vast 


changes in the practice of electrical engineering on the 
largest scale, whilst they will also exercise great in- 
fluence upon many other branches of the industry ; and 
once more we wish to emphasise most forcibly the 
supreme importance of research—not merely what is 
called ** industrial research," for which our Scientific 
and Industrial Research Department shows a marked 


preference, but research in pure physical science; the in- 
dustrial applications will soon follow, but the physicist 
must lead the way and open the gates. There is no end 
to the hidden mysteries of Nature, which science by slow 
and patient steps continually reveals—the farther we 
go, the richer seem her stores. 


WE believe that all sections of the 
industrial community derive satisfac- 
tion from the fact that the Duke of York 
has taken a practical interest in the 
subject of industrial welfare. In his 
speech at the festival dinner of the Industrial Welfare 
Society on ‘Thursday of last week he referred to the 
growing conviction that industry must be dealt with in 
а new spirit and with a new purpose if some of our 
present national difficulties were to be solved. We 
de well to dwell upon these words '' new spirit” and 
‘“new purpose ’’ when, owing to the present conditions 
of industry and trade, men are ready to suspect that 
reactionary tendencies are at work which will obstruct 
anything suggestive of betterment. The Duke is young, 
and he should be privileged in the vears that lie aliead 
of him to witness substantial alterations in the direction 
of humanisation of industry, the pursuit of high ideals 
and the realisation of happiness and contentment. 

Earlier in the day his Royal Highness had visited the 
works of the London Electric Wire Co. at Walthamstow, 
and on other occasions he has visited various factories, 
workshops, and mines. It was as the result of close 
attention to the subject that he was able to congratulate 
the Society on the commonsense practical work which it 
was doing to create and foster a spirit of comradeship 
and Iovaltv, keeping always in the foreground the claims 
of the human side of the industry. So far as the needs 
of the Society are concerned, one of the most pressing, 
according to the Director, Mr. R. R. Hyde, is a training 
centre where men and women temperamentally suited for 
the task of welfare supervision may receive instruction 
in the technical details with which they will have to 
deal. The success or failure of welfare work depends 
very largely upon those who try to carry it out and their 
abilitv to retain the full co-operation and goodwill of 
all connected with a works administration. 


The Human 
Side of 
Industry. 


THE National Alliance of Employers 

The Alliance and Employed, which has been at work 

Appeals for for some years endeavouring to en- 

£100,000. — courage in practical ways the spread of 
a spirit of co-operation in industry, has 
issued an appeal for £100,000 to ensure the continuance 
and expansion of its work. The ‘ Alliance” has been 
established between over two thousand ''national and 
local trade unions on the one side, and on the other 
such national associations of emplovers as the Federa- 
tion of British Industries, of merchants and traders 
such as the Association of British Chambers of Com- 
merce," also the Central Landowners and others. In 
a Z'íimes letter signed by leading authorities connected 
with the movement it is stated that the organisation 
has established 35 joint committees of employers and 
delegates of trade unions in industrial areas, and that 
through their agency “© not. only have a number of actual 
disputes been terminated, but many others prevented by 
restoring goodwill on both sides." The letter goes into 
further details regarding valuable work that has been 
and is being done, and the Alliance claims to be able to 
point to actual achievements over a period sufficiently 
long to justify the belief that it has found the true path 
to industrial conciliation. Tt is therefore felt that the 
{ime has come when its activities, hitherto restricted by 
the capacity of its members to find funds, should be 
extended to cover the whole country. 

Work of such a kind cannot possibly he carried on 
without funds—hence the appeal. to which we unhesi- 
tatingly give our support. 

When we beean to read the letter in The Times we 
were expecting to find some announcement therein show- 
ing that the movement to amalgamate the Alliance with 
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the Industrial League and Council had been successful. 
But unhappily that matter was left severely alone. 
When we turned to the Financial Times of the same day, 
however (Saturday, January 20th), this paragraph met 
our еуе: —* /ndustrial Fusion Rejected.” ‘* Final en- 
deavours to amalgamate the National Alliance of Em- 
ployers and Employed with the Industrial League and 
Council have proved abortive. Difference in the consti- 
tution of the two organisations is stated to be the point 
ої difficulty." Well!  Well!! What a discreditable 
abortion. We sometimes imagine differences or consti- 
tution as a barrier between an employer and an employé, 
yet nevertheless, us associations, we try to bring them 
torether in order that they may recognise that they 
have a common interest. Do these Associations love 
cne another so little that they cannot conceive of 


sone way of composing their differences? Both 
organisations are needing financial support, so we 


ought really to be told exactly what these constitu- 
tional differences are. It may be that one has a 
preference for talk while the other believes more pro- 
foundly in work—we do not know. It may be that we 
ure entirely wrong, but, until we do know more, our 
inclination will be to back the Alliance, for its appeal 
conveys an idea of a definite programune of hard work 
for hastening peace in industry as & basis of mutual 
prosperity. Heaven knows that there is room for some- 
body to carry on the good work when we read that 
" during 1921 and 1922 no less than 105,900,000 days: 
were lost through industrial strife.” 


We desire to draw attention to the 
Public very timely letter on this subject that 
Contracts and has been addressed to the Prime 
Unemployment. Minister by the Federation of British 
Industries. With unemployment во 
prevalent in all parts of the United Kingdom, it is 
inconceivable that those who are responsible for our 
national and local government should allow ‘contracts 
to pass by British manufacturers, save under the most 
exceptional circumstances. We trust that the letter, 
a copy of which appears in our ‘ Business Notices "' 
to-day, will influence the Government in forming а 
stunulative policy for British industries, and we fer- 
vently hope that the publicity that the action of the 
F.B.l. gives to the subject will influence councillors 
and others who have it in their power to assist their 
fellow-Britishers to secure productive work. 


AT the meeting of the Institution of 
Electrical Engineers last Thursday the 
balloting list contained the names of 
369 candidates for election, in addition 
to some 80 candidates for transfer to higher grades. An 
earlier. list of the current session had contained 130 
names, and in all the membership is now about 10,800; 
before the close of the session the eleventh thousand шау 
be passed. It is interesting to observe that in the 
grades above that of Student, roughly one-third of the 
candidates have addresses overseas, mainly in the 
British Empire, but not a few in foreign lands. One 
woman Graduate was elected. 

The majority of the new members are Students; but 
that is quite in order—in a few vears most of them will 
be found in higher ranks, and the fact that electrical 
students now regard it as the normal course to join the 
Institution is a good sign. They are most desirable 
additions to the membership, which is thus fed with a 
constant stream of technically trained young men, who 
vill in time attain the rank of engineers. 

The popularity of the Institution, which has steadily 
grown since the war, is due to the fact that, more than 
апу other body except, perhaps, the Junior Institution 
of Engineers, it has cultivated in recent years the seed 
sown by Dr. Ferranti in 1910. It has adopted the 
“broader view 7 of its functions and duties, and has 
had regard for the human ueeds of individual members, 
Without neglecting its scientific aims; and realising that 


The І. Е.Е. 
Membership. 


science and industry are inseparable and mutually de- 
pendent, it has admitted industrial and administrative 
subjects to its programme of papers and discussions. 
Thus it has made itself the great representative body of 
the electrical engineering community as a whole, and has 
acquired a reputation for vitality and enlightenment 
second to that of no other engineering institution. So 
long as it pursues that path of progress, its prosperity 
is assured. 


AMoNa the contracts that have been 
Plant placed during the last week or two there 
Contracts. ure several that possess particular 
interest beyond the fact that they involve 
substantial expenditure producing employment in 
British electrical and engineering workshops. For 
example, the placing of an order for a new 15,000-kW 
turbo-alternator for Lots Road power station (costing 
£53,000 without the condensing plant) to supply energy 
for running the underground railway extensions which 
are now in hand, is accompanied by the decision to effect 
improveinents in the electrical plant already in service 
at that station to the tune of £47,600. One of the im- 
provements is the replacing of the cast-iron cylinders 
of the existing turbines with cylinders of steel in order 
to increase the reliability of the plant. 

The placing of an order for a 40,000-kW  turbo- 
alternator to be built at Newcastle-on-Tyne for the 
Commonwealth Edison Company of Chicago, while it 
provides an acceptable tribute to British electrical engi- 
neering design and production, is also another feather 
in the cap of Messrs. Parsons, and is a testimony to the 
readiness of our American confréres to profit from the 
latest steam turbine experience available in this country. 


- SOME time ago the Council of the In- 
stitution of Electrical Engineers ap- 
pointed a Committee to deal with the 
question of compulsory registration of 
electrical contractors, but the strong 
opposition that was experienced led to the abandonment. 
of the proposal. However, a voluntary registration 
scheme was substituted, and has now been approved by 
the Committee. As. announced. in our "'' Notes” 
columns, a Hegistratior Authority representative of all 
branches of the industry is in course of formation. 
The registration of contractors has been adopted in 
Australia and South Africa, and in this country the 
contractors some vears ago endeaveured to induce the 
Beard of Trade to institute a measure of this kind, 
without success. It may be taken, therefore, that the 
contractors as a body desire revistration, with a view 
to putting an end to the existing conditions, which per- 
mit even the most incompetent of wiremen to style then- 


The Regis- 
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selves ‘electrical engineers and contractors," and to 
follow the usual disastrous course—reckless under- 


estimating, scamped work with shoddy materials, and 
ultimate bankruptcy. 


Tue Court of Arbitration which has 
been organised by the International 
Chamber of Commerce for the settlement 
of international commercial disputes, 
and to which we have referred here in detail already, was 
Inaugurated at Paris on Friday afternoon last. The 
inaugural address was delivered by M. E. Cléementel, the 
first president of the New Court. One of the principal 
speeches was that of Sir A. J. Hobson, president of the 
British Connuittee, in which he reviewed the progress of 
commercial arbitration in England and in other coun- 
tries, and dwelt upon the advantages of arbitration in 
disputes between parties of different nationalities. 
Business firms in fifteen countries are concerned in the 
scheine now Inaugurated. The Paris scheme is designed 
to assist the world movement, and if was stated by Sir 
A 4. Hobson that the League of Nations was interested 
in the subject. and would shortly call upon its members 
to pass legislation. recognising the arbitration clause in 
contracts, 


Commercial 
Arbitration. 
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BACK-TO-BACK TESTS OF 


CONTINUOUS-CURRENT MACHINES. 


By C. F. SMITH, D.Sc, M.LE.E. 


SEVERAL points 1n connection with the back-to-back 
juethods of testing machines (Hopkinson tests) are well- 
known to engineers who are in the habit of conducting 
such tests, but are not generally dealt with in tlie 
printed accounts of these methods of testing. 

In particular, the estimation of the efficiency of the 
machines from the results of the tests is a matter which 
is inadequately treated in most text-books. 


Calculation of Efficiency from Back-to-back Test. 


The losses observed in the test are the losses in two 
Inachines which are operating respectively as generator 
and motor. 

Unless the two machines operate at the same current 
and voltage,* it would be wrong to assume that the 
losses in them are equal and that half the total loss 
vecurs in each machine. The loading of the two ma- 
chines during the test is, however, not very different in 
magnitude, and we might fairly assume that, if they 
both worked at the average value of voltage and current 
observed in the test, they would experience equal losses. 
These losses would be the average value of tliose actually 
measured, z.e., one-half the total loss for each machine. 

Thus, if 2w-total power supplied during test, 
J, Tm 7armature current of the generator 
and motor, 
Ey, Е = ariuature voltage, 
we should be almost correct in assuming that w would 
represent the losses in either machine when working at 
an armature current of 


I; + Im and a voltage of —..— "^, 
2 2 

From the observations of the test, we may accordingly 
plot a curve representing the losses in one machine on 
à base of armature current; in this curve w (7.e., half 
the total measured losses) would be plotted vertically 
ond corresponding values of 4 (Ty + In) horizontally. 

The shunt-winding losses are usually kept separate in 
carrying out the test. These losses may now conveni- 
ently be added to the curve of w. Calling the normal 
shunt losses of one machine wy, we have then the values 
of the total losses per machine for any given armature 
current, viz, W + Wy. 

If the voltages of the machines are not equal in the 
test (e.g., as in Method IV, ‘given later), the mean 
of the two voltages must be used in the calculation of 
efficiency based on the losses determined in the manner 
just. described. 

The next step in the caleulation of efficiency depends 
upon whether the efficiency required is for the machine 
acting as a generator or a motor, 

If т. E are the armature current and voltage, and 
W + Wy is the loss, as plotted for one maehine, we have 
—For a motor: 

: ontput IE—YW 
Efficiency =- - ==: -. 
Input I E + Wr 


l'or a generator: 


x 100 per cent. 


output — IE 

Input Ik + (W + Wy) 

Faample.--AUn a test carried out according to Method 
ПІ, given below, the generator output was 100 volts, 
82 amperes, while the motor input was 100 volts, 118 
mnperes, In. addition, the normal field current for 
two machines was 4 amperes at 100 volts. Thus, the 
total losses for one machine amounted to 

} (100 X 118 — 100 X S2 + 4 X 100) = 2.000. W., 


ai an armature current of 1 (118 + 82) 100 A, 
rye > . T e t 
Phe effeienev of one machine working as a venerator 


Eficieney. = х 100 per cent. 


*They do in Method T. given later. 


giving an output of 100 volts, 100 amperes, or 10 kW, 

would be— 
output 100 x 100 
“Input — 100 X 100 + 2,000 


As а motor working with the same armature current, 
the machine would have an etficieney. of — 
output 100 x 100 — 1,800 _ 8,200 

input — 100 x 100 + 200 10,200 
and an output of 8 kW, or 13.4 b.h.p. 

One or two notes may be added to the discussion just 
given. The losses observed in the test should not strictly 
be taken to apply to the mean value of the armature 
current, as suggested above. but to a value slightly 
greater: than this. For a given voltage and speed we 
mav assume that the losses consist of two parts, viz. :— 

(i) Fixed losses, due to shunt excitation, friction, 

windage, and no-load iron loss, and 

(ii) Variable losses (due mainly to resistance of the 

armature and series windings), which vary in 
proportion to the square of the armature 
current. | 

For one machine (either generator or motor), we may 
express the losses as— 

= 0и + 012... sis sie авв (1) 
where W = total losses in the machine, 

I = ite armature current, 

í, b are constante. 

Assuming the machines to be identical in construc- 
tion, we may write the total losses measured in the test 
as follows, where the suffixes y and m serve to indicate 
the machines which operate respectively as generator 
and motor in the test. 


Total loss = Wy X Wm =a +00, 40 450 
= 2u + D(X ы”)... -— (2) 


| . 2 2 
^.) total loss = Wy К Un za un 2) (3) 


= 83°5 per cent. 


= 80'8 per cent. 


Comparing this result with (1) above, we see that half 
the total loss is equal to the loss which would occur in 
either machine at the same speed and voltage when 
carrying an armature current of 


7 2 
№ p oom amperes. 
Z 

This current is the ** root-of-imean-squares 7? value 
of the two currents observed in the test, and not the 
mean value, as suggested for simplicity iu the general 
discussion above. 

A sliehtly different method of calculating the eficrency 
of a single machine mav be emploved when the resist- 
ances of the various windings are known. 

Let В,, Rm be the total resistance of the armature 
vireult (including series field windings) for the genera- 
tor and motor. — Then. employing other symbols as 
before, 

Total copper loss during test = L7 Py + Im? Bg. 

This quantity ean be calculated and subtracted from 
the total losses measured, so as to give the iron and 
friction losses of the two machines, thus :— 

fron and friction losses. from опе maehine 

—W—l(n Ry + In? Ры) = Wo (вау). 

From this value and the known resistances, 1t Is now 
a simple matter to caleulate the efhcieney of the 
machine when working at апу armature current, 

Effieieney with armature current I is— 

For a generator (separately excited): 


>? 


(Y 
e 


output —— IE 

input — IEJ Wd PR + vw; 
For a motor: 

output, TR— W, — I'R 

input — IB +W | 
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The methods of calculation given above are much to 
be preferred to the one according to which the efficiency 
of one machine is taken to be the square -root of the 
joint efficiency of the two under test. ' Briefly, the prin- 
ciple of the latter is as follows :— 

The overall efficiency of the two machines employed 
together in the test is evidently 


output _ watts given out by generator 
input watts supplied to motor ` 


If both machines were working at the same efficiency 
and were equally loaded, it would be correct to regard 
the overall efficiency as made up of the product of the 
separate efficiencies of the two machines, so that— 

тз =з, Хз; or, since the efficiencies of the machines 
are equal, 


"== V mia 3 
where m, nz are the efficiencies of the two machines, тп: 
is the overall efficiency of the two together. 

That is, we should obtain the efficiency of either 
machine singly by taking the square-root of the 
efficiency of the set as obtained in the test. 

This is the method often adopted. Also, since the 
loading of the machines is not equal, it is usual to take 
the efficiency thus calculated to apply to a loading which 
is the mean of the input and output of the set. 

Example.—Employing the same figures as in the pre- 
vious example, generator output, 100 volts, 80 amperes, 
and motor ınput 100 volts, 120 amperes. 

The overall efficiency of the two machines is evidently 


output 100 x 80 
шр — 100 X 120 

According to the assumption just made, we should 
obtain as the efficiency of either machine the value 
v .667 =.816=81.6 per cent at a load of 

80 X 120 
2 | 

The assumption of equal efficiencies of the two ma- 
chines is not in accordance with the facts, since the 
machines are not equally loaded and have unequal 
losses. Further, the term ''efficiency " applied to a 
machine, without discriminating between its operation 
as generator or motor, leads to serious confusion, since 
it is impossible to say to what output this efficiency 
applies. 

Another aspect of these tests which is not adequately 
appreciated is the connection existing between the 
various alternative methods of supplying the losses. It 
should be fully realised that there is no single arrange- 
ment which is the best for all purposes, but that the 
object of the test in any particular case should deter- 
mine the connections employed. 


= 66'7 per cent. 


zz 100 amperes. 


Purposes of Back.to-Back Test. 

A back-to-back load test may be carried out for any, 
or all, of the following purposes:— 

1. To ascertain the temperature rise after a run of 
certain duration at full load (heat run). 

2. To determine the regulation of a generator under 
load (regulation test). 

3. To measure the efficiency of the machine under 
load (efficiency test). 

The order in which these items are given indicates 
their relative importance from a practical point of view 
on the test-bed of a works. The objects of the load 
test are specially enumerated here, because the arrange- 
ment chosen for the test should be determined by the 
purpose which is regarded as the most important in any 
particular case. 

Method °1.—Mechanical Drive and Auxiliary Booster. 
—This is the most complete form of test, and is indi- 

cated by the diagram fig. 1]. Two similar machines 
are electrically coupled in opposition, and are also 
coupled mechanically and driven by an auxiliary motor, 
which overcomes the iron and frictional losses of the set. 
The machines are driven at their normal speed and 
excitation. 


If there is no voltage in the armature of the booster B, 


the voltages of the inachines M and a would be in mutual 
opposition; and no current would flow in the armature 
circuit. If the voltage of в is gradually raised by 
regulation of the booster field, a current will flow, and 
can be adjusted to any desired value. The value of 
this current will be— 


I = E, (B, — Ba) 
where E, = voltage ‘at booster terminals, 
B,,R, = resistance of the armatures of machines 
M and G. 


Evidently the power given out by the booster— 
Ws = E, I = 1? (B, — R,). 

Thus it is seen that the power exerted by the auxiliary 
motor M gives the iron and frictional losses, while the 
power given out by the booster B gives the armature 
copper losses of the machines. 

The power exerted by м may be taken as the difference 
between the watts taken by it when driving the set and 
when running light. The power given out by booster B 
is read directly on an ammeter and voltmeter connected 
t» its terminals. 

In this test, both machines under test are adjusted 
to run at normal speed and excitation; their losses, 
therefore, correspond to working conditions. The 
efficiency .of either machine сап be calculated with a 
high degree of accuracy, because both carry the same 
current and are subject to similar losses. 

The regulation is observed as the rise in the terminal 
voltage of the generator which occurs on opening the 
armature circuit after running on full load. | 

The test is suitable for all the purposes enumerated 
above. 


Fie. L 


Fig. 9. 


Method 2.—Electrical Drive and Auxiliary Booster. 
— [n this form of the test the auxiliary driving motor is 
dispensed with, and the machines under test are con- 
nected in parallel to the supply mains (or source of suit- 
able voltage) and take from them the power for produc- 
ing rotation in the form of electrical energy. The 
arrangement is indicated in outline in fig. 2. In tlie 
absence of voltage in the booster B, both machines 
would take power from the mains (if equally excited), 
and would run as motors. The effect of gradually 
raising the booster voltage is to lessen the current taken 
by machine G and to increase the current taken by ma- 
chine m. The current taken by a will gradually fall 
to zero and then increase in the reverse direction as the 
booster voltage rises. The current taken by м (as a 
motor) rises at the same time, and both machines can 
be made to work at any desired loading. The driving 
power taken by M from the mains is almost equal to the 
power generated by a and delivered to the mains. 

It may be found necessary in this test to adjust the 
fields of the generator and motor to slightly different 
values, in order to maintain normal speed. The iron 
losses will consequently not be exactly equal for the two 
machines, and the accuracy of the methods as a test for 
efficiency suffers in consequence. 

The copper losses are supplied by the booster, and 
may be measured by the terminal voltage and current of 
this machine.* "The iron and friction losses are sup- 
plied from the, mains, and can, therefore, be nieasured 
easily. 


* This statement is not quite accurate, as the currents taken 
by the two machines are not equal, as they were in the 
previous test. 
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The regulation of machine б can be measured by ad- 
justing its speed and load to the desired values and then 
opening the connection between it and the mains. The 
regulation is given by the rise in voltage at its 
terminals. | 

Method 3.—Electrical Drive without Booster.—This 
arrangement is generally the simplest to carry out in 
practice, and is quite satisfactory for heat runs, though 
less suitable for accurate measurement of losses, 
efficiency or regulation. In principle, it resembles 
Method 2, with, the omission of the booster. 


Fig. 3. 


Both machines are connected directly to the supply 
(see fig. 3); speed and load are both controlled by varia- 
tion of the excitation of the two machines under test. ў 


+ The speed can also be regulated by varying the voltage 
of supply. 


Neither machine works at its normal excitation, while 
speed and load are not capable of independent adjust- 
ment. 

All losses are supplied from the mains, and their 
value is obtained by multiplying the voltage of supply 
by the difference between motor and generator currents. 

If used for calculating efficiency, this method should 
be employed only on fairly large machines, as the load- 
ing on the generator and motor is too unequal when the 
machines are small. 

Method 4.—Electrical Drive from | Booster.— This 
method (like the last) is derived from Method 2, but in 
this case the power mains are dispensed with as a source 
of supply, and all the losses are derived from the 
booster. The connections now become those indicated 
in fig. 4, from which it is seen that the machines are 
connected in series to the source of supply (?.e., the 
booster), instead of in parallel (to the mains) as in the 
previous arrangement. 

The additional power to make good the losses is now 
supplied to the motor by increasing the voltage applied 
to its terminals instead of by increasing its current (as 
in Method 3). 

The fields of the machines under test must be regu- 
lated as the load' increases, in order to maintain a con- 
stant normal speed. The excitution is, therefore, again 
not normal. Both armatures carry the same current, 
so that the conditions of working are more nearly alike. 

While this method may be used for obtaining an 
approximate value for the efficiency, it is most suitable 
for a heat run. 


CALCIUM CARBIDE: 


ITS MANUFACTURE AND APPLICATIONS. 


By "AJAX." 


THE first preparation of calcium carbide was due to 
Wohler in 1863, who made a highly pure product by 
the interaction of carbon with a molten alloy of calcium 
and zinc. Subsequently the work of Heroult (Austria), 
Morissan (Кгапсе), and Willson (America) on the sub- 
ject culminated in the introduction by the last of a com- 
mercial process in 1892 and the institution of a factory 
at Alby, U.S.A. Latterly the development of the carbide 
and consequently the acetylene industry has been pheno- 
menal, extending to almost every country, particularly 
where electrical power is economically produced. A 
number of carbide factories has been erected at Ontario 
and Quebec, water power being there available at a low 
rate. The Canadian Carbide Co.’s factories at Shawin- 
igan Falls, Thorold, and Ottawa produce collectively 
over 12,000 tons per annum, and the world’s present 
production of calcium carbide is estimated at 700,000 
tons. Arndt (Elektrotech. Z., 42, p. 264, 1921) states 
that in 1917 Germany produced 300,000 tons of calcium 
carbide, and this production was maintained up until 
May, 1919, when the industry became demoralised, due 
to economic and political influences. Norway produces 
100,000 tons a year, 60,000 of which is converted into 
calcium cyanamide. The commercial value of calcium 
carbide is founded on its chemical interaction with 
water, evolving acetylene, and with nitrogen to form 
calcium cvanatinide, which is a base for nitric acid and 
ammonia sulphate production. Immense quantities of 
calcium carbide are now produced in various types of 
electric furnace. Originally the manufacturing opera- 
tion was tedious and the product expensive, consequent 
on large heat losses; during recent years—particularly 
during the war period—marked economies were effected 
in the various processes by the introduction of new 
types of electric furnace, and in the preparation of the 
crude manufacturing raw materials. Much ingenuity 
and inventive genius have been shown in the designing 
of furnaces and labour-saving devices in connection 
with the handling of the raw and finished material. 


Manufacture of Calcium Carbide.—Calcium carbide 
is now prepared by the interaction of lime and carbon 
i» some formn-— preferably as coke or anthracite—at a 
high temperature in an electric furnace, the reaction 
being reversible and forming a monovariant systern, 
t.e., equilibrium is preserved consequent on a definite 
pressure of carbon monoxide at a given temperature. 
The reversibility of the reaction has been shown by the 
classic experiments of Rothmund (Ze. f.  Anorg. 
Chem., 31, p. 136, 1902), and Frank (Zeit. f. Angew. 
Chem., p. 1,734, 1905). Calcium carbide came into 
prominence as a convenient generator of acetylene gas 
when mixed with water; it consists of 37.5 per cent. of 
carbon and 62.5 per cent. of calclum. The temperature 
of reaction in the manufacture of calcium. carbide as 
given by various authorities varies from 2,000 deg. to 
3,000 deg. C., and the reaction is represented by the 
following equation : 


Lime Carbon бй. Carbide Carbon Monoxide. 
CaO + 8С => Cal, + CO 


It is assumed that the lime is initially decomposed by 
means of the carbon, which, setting free the calcium, 
allows the latter to unite with the excess carbon and thus 
to produce calcium carbide. During the reaction the 
line is liquefied whereupon the carbon enters into solu- 
tion, the process being accompanied with the evolution 
of carbon monoxide. A high standard of purity is 
desirable in the raw materials used in the operation, as 
any foreign matter has a deleterious effect on the course 
of the reaction as well as on the quality of the finished 
product. The ash content of the coal should not exceed 
4 per cent., and the materials should be particularly 
free from phosphorus so as to prevent the subsequent 
formation of phosphine, which produces a cloud when 
the carbide is used for illumination purposes, and also 
renders the acetylene liable to spontaneous ignition. 
The presence of excessive magnesia is to be avoided, as 
it has been found that anything over 1 per cent. 
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seriously raises the point of fusion. Aluminium and 
iron reduce the quality of the carbide, the iron render- 
ing the product dark in colour. The presence of 
moisture in the raw materials is detrimental to the 
efficiency of the furnace, the modern practice being to 
caleine the lime and dry the coal immediately before 
use. In the actual charge used in the furnace, 100 
parts of lime of about l-in. mesh are intimately mixed 
with 60 parts of anthracite of about 1-in. mesh and the 
whole introduced into the furnace. Russell (U.S.A. 
Pat. No. 1,271,229) claims that a product of high per- 
centage calcium carbide is obtained if the carbon used 
is pitch coke made from highly distilled coke-oven coal 
tar. Regarding the proportion of the ingredients, to 
produce a ton of calcium carbide, theoretically 1,950 lb. 
of burned lime and 1,260 lb. of charcoal should be used, 
but in practice an excess of lime is necessary, 2,000 lb. 
oí lime being treated with 1,200 lb. of anthracite. 

Electric Furnaces Used in Calcium-carbide Manu- 
facture.—Direct and alternating currents are now used 
extensively in various kinds of electric furnace, many 
of which have capacities up to 30 tons. The large Con- 
tinental and American furnaces are of the double three- 
phase alternating-current type, and have a rated capa- 
city up to 10,000 h.p., the energy consumption being 
l h.p. per year per ton of calcium carbide produced. 
Furnaces of this type are now in operation at Sebinica 
(Austria), Odda (Norway), Niagara Falls and Saulte 
Sainte Marie (North America). Excellent results have 
been obtained by the regulation of the secondary pres- 
sure and current in the ratio of 1:1.5, the primary volt- 
age being a constant and the transformation ratio being 
changeable. This device overcomes the difficulty of 
regulating the voltage in an alternating-current system, 
when several drops are desired and the pressure varies 
over wide limits. Some of the American factories 
utilise transformers, the secondary pressure being 
changed from 60 to 90 volts in 15 steps, the use of a 
regulating system avoiding the interrupting of the cur- 
rent. In the application of direct current there is pro- 
bably a double reaction, an electro-thermic one generat- 
ing the carbide and concurrently an electrolytic reaction 
with a decomposing tendency. Bingham has shown 
that the electrolytic action of direct current is counter- 
acted by the higher producing efficiency as compared 
with afternating current. The vield of calcium carbide 
being dependent on the watts alone, the type of current 
should be immaterial. Alternating current may have 
some advantage, as it does not introduce any impurities 
electrolytically, and further, it is desirable that carbide 
furnaces should be fed from special transformers. In 
the more modern type of furnace, the carbide is allowed 
to run from the furnace in the molten state; in the older 
types the base of the furnace is removable or can be 
rotated out of the sphere of the reaction, and they are 
usually intermittent in action. Much the larger 
number of furnaces now in use are of the former kind, 
and may be divided into two varieties: those with two 
or more electrodes entering from above, and the second 
variety having one or more electrodes entering from 
above and one electrode at the base. Furnaces with 
upper electrodes alone have a higher electrode consump- 
tion than single-phase furnaces, probably due to the 
constant movement and adjustment, and also the higher 
voltage, inducing local disturbances during {һе ге- 
action. Experience has shown that two suspended 
electrodes are more beneficial than опе suspended and 
one bottom electrode, as in the former case the electrodes 
may be raised periodically and hence prevent the cur- 
rent passing through the finished product. The base 
acting as an electrode has also proved to be a structural 
weakness in the furnace. 

In the modern Alby furnace the process is continuous, 
the product being removed by tapping during the pro- 
cess. Qne of the electrodes is fixed in the hearth, while 
the other pole consists of a number of adjustable carbon 
electrodes fixed to the roof of the furnace. The carbide 
is drawn азау hourly. and this type of furnace is 
largely used in Norway. In the Tenner type the 


inovable base is in the form of a trough, and acts in the 
capacity of a negative electrode, the positive one being 
inserted through the roof. The current used is 2,000 
amps. at 100 volts, and the mass is said to attain a tem- 
perature of 3,000 deg. C. Engelhardt (German Pat. 
No. 206,175) suggests the conservation of thermal 
energy by utilising induction furnaces applying direct 
or alternating current. In this patent, the carbide is 
produced by the high temperature attained more than 
by the direct effect of electricity. The Horry type of 
furnace which is in use at Niagara Falls is composed 
of a vertical rotating wheel, the base of which forms an 
annular receiver. The rotation of the wheel is so ad-. 
justed that the carbide after formation is soon removed 
from contact with the arc. "The furnaces have a capa- 
city of 600 h.p., the current being 4,000 amp. at 110 
volts, and the furnaces are continuous in action until 
the electrodes are consumed. In Sweden the Alby fur- 
nace has found favour, using a single-phase alternating 
current of 1,400 kW, with an output of 70 tons per 
week. 

The introduction of polyphase currents for the 
operation of electric furnaces has effected a marked 
efficiency as well as an increase in capacity. In some 
of the modern American furnaces, triple three-phase 
systems are used, operating nine electrodes in a single 
hearth, the power consumption being about 15,000 h.p. 
without increase in load, producing 160 tons of calciuin 
carbide in 24 hours. These furnaces are entirely 
enveloped, so that the carbon monoxide evolved can be 
utilised for combustion purposes, and thermal losses are 
considerably lessened. The three-phase generators used 
at Odda, in Norway, are directly coupled to turbines, 
and designed for an output of 9,600 kW at a power 
factor of 0.8, equivalent to 12,000 kVA at 12,000 volts, 
25 periods per second, the magnetising currents being 
supplied by turbine-driven exciters. At the Cologne 
A.G. works, producing 1,000 tons a week, the furnaces 
used are of the open type, and are built of a steel frame- 
work, 30 ft. by 15 ft. by 10 ft., with an 18-in. bed of 
refractory material, the electrodes being 4 ft. by 2 ft. 
by 8 ft. long, with water-cooled contact heads. The 
power is supplied by three-phase turbo-generators of 
12,000 kW each, and the electrode consumption is about 
10 lb. per ton of carbide. Consequent on the intro- 
duction of massive transformers there is now & tendency 
to build furnaces of a much larger capacity. The intro- 
duction of multi-phase current has also given much 
assistance in the distribution of the load on generating 
stations, it being now proposed to build furnaces of 
3,000 h.p.  Helfeinstein (English Pat. No. 178,454) 
proposes & furnace provided with central vertical elec- 
trodes, the charging orifices being inclined, the charge 
forming a trough along the furnace, which contains a 
double set of electrodes. The carbide, after cooling, is 
subsequently treated according to the use to which 1t is 
to be applied ; if for illumination purposes it is broken 
to a suitable size for feeding into holders. For the 
manufacture of cyanamide, it is pulverised in,an inert 
atmosphere, by means of gyratory low-speed crushers, 
and separated by sieving. So as to increase the resist- 
ance of the calcium carbide towards atmospheric 
moisture, the surface of the material is covered with a 
thin layer of graphite or calcium cyanamide during 
storage. Alerg. (7. angew. Chem. ‚ May 16th, 1919) pro- 
poses utilising the combustible gases produced during 
carbide manufacture for the calcining of the lime, there- 
by effecting a considerable economy in fuel. 

Electric Furnace Electrodes.—The manufacture of 
suitable electrodes has been a question of paramount. 
importance to the calcium carbide industry. In many 
cases the use of furnaces has been considerably curtailed 
due to unsatisfactory electrodes. Graphitised electrodes 
are peculiarly suitable to the intermittent tvpe of fur- 
nace. where amorphous charcoal electrodes are prin- 
cinally used in the continuous furnace, utilising cur- 
rents in the larger furnaces up to 50.000 amps. The 
current densitv varies between 50 and 10 amps. per 
sq. in., according to the furnace used and the consump- 
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tion of the electrode. The lower the voltage, the larger 
the electrodes which may be used and the amperage 
carried. At Odda, in Norway, inclined electrodes are 
in use weighing 4 tons, the hot gases being conducted 
away and utilised for heating lime kilns. ‘The electrode 
holders are also so arranged that they absorb but little 
current. | 

The specitic resistance of cold carbon electrodes 
should not exceed 0.007 ohm per cu. cm.; the ohmic 
resistance diminishes as the temperature increases. 
The thermal conductivity of carbon electrodes is about 
0.4 calories per cu. cm.-hour. It is essential that good 
contact be established between the holder and its elec- 
trode, the copper pin sprinkler type being highly com- 
mended, as loss of current and danger of explosion are 
minimised. ‘Baumann (Chem. Zevt., 1920, Vol. 44, 
p. 33/35) considers anthracite electrodes of a fine-grain 
structure and a high tone the most serviceable, and also 
that they diminish the ‘‘ smoke "' effect. 

Applications of Calcium Carbide.—The principal use 
for calcium carbide is as a source for the production of 
acetylene, which has found such wide applications in- 
dustrially for illumination purposes, flares, air- 
acetylene and oxy-acetylene flames for the autogenous 
welding of iron, the temperature of the air-acetylene 
blow-pipe flame being 2,000 deg. C., and that of oxy- 
acetylene 4,000 deg. C.; also for the production of 
acetaldehyde, alcohol, acetic acid, acetone, and chloro- 
form, using mercury salts as catalysts. Calcium car- 
bide is used on the commercial scale for the fixation of 
atmospheric nitrogen, and recently considerable research 
work has been done and patents granted to the Chem. 
Fabrik. Griesheim-Elecktron and to the Cons. fur 
Electro-Chem. Industries G.m.b.H. in connection with 
the manufacture of non-inflamniable solvents by the use 
of halogen derivatives of acetylene. Опе of the more 
important is acetylene-tetrachloride, which is non- 
inflammable and an excellent solvent for fats, varnishes, 
sulphur, phosphorus, &c., and is patented under the 
паше of '' Acetosol." Other derivatives are also pro- 


posed, such as tetra- and penta-chlorethylene and tri-- 


chlorethane, which are claimed to be less toxic than 
acetylene-tetrachloride. The copper derivative of 
acetylene is an important ingredient of electrical 
detonators. The Aktie Selskabet Karbid Industrie has 
been established recently at Fredrikstad, Norway, with 
a view to the manufacture of alcohol and acetic acid 
from calcium carbide. The acetaldehyde produced 
from the acetylene provides a suitable base for the 
manufacture of alcohol, chloroform, acetone, and arti- 
ficial rubber. It is asserted that this plant has already 
a daily output of 4,000 kilos of acetaldehyde, calcium 
carbide now being a first-rate electro-chemical industry 
in Norway. It is proposed to manufacture synthetic 
rubber by first preparing the acetone from acetylene, 
reducing the latter to pinacol by means of aluminium, 
and converting the residue into dimethylbutadiene ; it 
is claimed that the product is denser and has better in- 
sulating properities than natural rubber. A German 
factory is already in operation, and by using this 
method produces five tons of rubber daily. In Switzer- 
land alcohol is manufactured from acetylene, and com- 
petes in price with the fermentation alcohol, due to the 
low cost of power. In 1918 Switzerland produced 
90,000 tons of calcium carbide (Fisenwarenhandel. 
Aug., 1919). 

The preparation of argon on а commercial scale is 
now conducted by the aid of calcium carbide. A 
mixture of carbide with 15 per cent. calcium chloride at 
800 deg. C. absorbs oxvgen and nitrogen vigorously, 
producing lime and calcium cyanamide, the argon being 
left unabsorbed. Recently acetylene has been used for 
power purposes, particularly for starting up motor-car 
engines and for high-power motor boats. Tests have 
shown a consumption of 6 cu. ft. acetylene per h.p.- 
hour. The objection is the high pressure exerted due 
to the violence of the explosion of the air-acetylene 
mixture. Calcium carbide has found considerable use 
for the manufacture of calcium cyanamide by passing 


nitrogen over heated calcium carbide at a temperature 
of 900 deg. C., the reaction being strongly exothermic ; 
the carbide need not be of a high degree of purity. At 
Niagara the nitrogen was made originally by passing 
air over heated copper, the output of the factory being 
10,000 tons annually; the nitrogen is now obtained by 
means of an air-liquefaction plant. At Cologne the 
nitrogen is supplied by a Linde liquid-air plant. The 
crude calcium cyanamide is termed  lime-nitrogen, 
' nitrolim"' or ''Kalkstickstoff," and is used as a 
fertiliser, its principal decomposition products being 
ammonia and calcium carbonate; certain organisms are 
also capable of decomposing cyanamide into urea and 
finally into ammonia carbonate. The use of ‘‘‘nitrolim ” 
аз a fertiliser is rapidly advancing, the Odda factory 
alone producing 15,000 tons annually. Cyanamide is 
also used for the production of nitric acid by the 
Ostwaldt process, whereby when cyanamide and water 
are heated they produce ammonia, the latter being 
oxidised in the presence of platinum catalysts to nitric 
acid. 

Amongst other applications of calcium carbide are its 
use as a deoxidising flux—when in admixture with 
borax—for copper and copper alloys, leaving the metal 
free from carbon and its electrical conductivity un- 
changed; in the glass, colour, and black-metal indus- 
tries, calico-printing, ink production, and in the manu- 
facture of miners’ lamps and cyanides. 

The governing factors of commercial success in the 
carbide industry are that the site of the factory should 
be chosen with discretion, having due regard to the 
availability of lime or limestone; power must be cheap 
and anthracite obtainable at a low rate. The electrical 
arrangement should be controlled by the power avail- 
able, the source of which is generally some distance 
away. High-voltage transmission is usually applied, 
and transformation effected near the furnaces; the volt- 
age required is low, usually from 40 to 50 volts, hence 
it necessitates a short low-pressure cable to carry the 
immense current. The large calcium-carbide factories 
are situated where ample water power is available, the 
most successful factories being those conducting opera- 
tions on an extended scale, and hence able to produce 
at a relatively low rate. The huge industrial develop- 
ment of the carbide industry within recent years has 
considerably increased the demand and lessened the cost 
of production, and has now probably reached the mini- 
mum figure at which the industry could be conducted 
commercially. 


Gas Out of Date ?—At the meeting of the London County 
Council on Tuesday last, Mr. Morrison moved " That it be 
referred to the Public Control and General Purposes Com- 
miìttees to consider and report as to (a) whether or not legisla- 
tive or other steps should be taken to secure that the gas com- 
panies should not spread illness and death by poisonous fumes 
whether as a consequence of imperfect gas or faulty mains or 
pipes inside or outside buildings; and (b) whether or not re- 
cent enterprise on the part of the electricity undertakings of 
the Metropohtan borough councils of Hackney, Poplar, St. 
Marylebone, Stepney, and Woolwich tends to show that gas is 
no longer necessary to the running of a house either in respect 
of lighting, heating, or cooking.”’ 

In an interview with а representative of the Evening Stand- 
ard, Mr. Morrison said that within ten years a complete 
change would be effected in domestic methods. In Hacknev 
it had been found that electricity was cheaper than gas for 
cooking purposes. | 


The Training of Chinese Students.—With reference to our 
recent leading article on British engineering training for 
Chinese students, a letter appeared in The Times (January 
18th) from Messrs. S. N. Fu and T. F. Chang (of the Inland 
Chinese Students’ Society in London) stating that the Chinese 
students here believe that co-operation with the Chinese edu- 
cational leaders is essential for securing success in employing 
the Chinese Boxer indemnity funds as suggested. They con- 
sider that the effects of employing. parts of the funds for 
missionary schools are doubtful, and they add: " There are a 
number of capable Chinese institutions which are recognised 
intellectual centres in China. Best results can be achieved 
by establishing institutes, laboratories, and professorships, 
together with the necessary equipments and scholarships. in 
a somewhat autonomous manner, within these institutions.” 
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THE LEGAL RESPONSIBILITIES OF DIRECTORS. 


(From a Legal Contributor.) 


THERE 1s no doubt that the facts brought to light in a 
cause célébre have occasioned considerable uneasiness 
amongst that numerous body of persons who are in- 
terested in limited liability companies. The circum- 
stances which led up to the сизе referred to have 
their warning and their lesson for directors and 
shareholders alike. They serve to remind the director 


that he must not be a passive spectator of what goes 
on in the councils of his company, and that, although 
his mere inattention to business may not render him 
criminally liable, his neglect may place him in a posi- 
tion of considerable difficulty. With regard to the 
shareholder, he may well ask himself, after reading the 
reports of this case, What of the companies in which 
my savings are invested? Who are the directors! 
What are their qualifications? What steps can I take, 
or could I have taken, to secure that proper directors 
are chosen to sit upon the Board? 

If it is generally important that all directors of all 
public companies should hold suitable qualifications, 
{һе need is greater in the case of those technical com- 
panies with which this journal is more nearly con- 
cerned. Matters electrical are not easily understood— 
even by the ordinary man of business. Still less are 
they necessarily within the comprehension of the proud 
possessor of a title who is glad to allow his name to 
appear on the front page of a prospectus and do nothing 
more except draw his breath and his pay. Again, 
amongst those directors of electrical companies who hold 
а proper technical qualification, there may be some 
who have an inadequate, or, it may be an erroneous, 
conception of the duties which devolve upon them. 

In these circumstances it may be convenient to say 
something of the powers, duties, and liabilities of a 
director in order that those who hold this office may 
be able to more clearly understand their position. This 
is the more necessary because it was stated in the House 
of Commons on December 12th that the Board of Trade 
does not consider that any amendment of the existing 
law is required. 

He who is invited to become a director of a public 
company should, in the first place, be satisfied that all 
statements in the prospectus of the company can be fully 
substantiated. Otherwise the consequences may be 
serious. | | 

It is provided by Sec. 84 of the Companies Act that 
where a prospectus invites persons to subscribe for 
shares in or debentures of a company, every director 
of the company at the time of the issue of the prospectus, 
and every person who has authorised the naming of 
him and is named in the prospectus as a director or as 
having agreed to become a director either immediately 
or after an interval of time, and every promoter, is 
liable to pay compensation to all persons who subscribe 
for any shares or debentures on the faith of the prospec- 
tus for the loss or damage they may have sustained by 
reason of any untrue statement therein, or in any 
report or memorandum appearing on the face thereof, 
or by reference incorporated therein or issued therewith, 
unless ıt is proved (a) With respect to every untrue 
statement not purporting to be made on the authority 
of an expert, or of a public official document or state- 
ment, that he had reasonable ground to believe, and 
did believe, up to the time of the allotment of the 
shares or debentures that the statement was true; 
and (6) With respect to every untrue statement pur- 
borting to he a statement bv or contained in what pur- 
ports to be a сору of or extract from a report or valua- 
tion of an expert, that it fairly represented the state- 
ment, or was a correct and fair copy of or extract from 
the report or valuation. Provided that the director, 


person named as director, promoter, or person who 
authorised the issue of the prospectus, shall be liable 
to pay compensation as aforesaid if it is proved that 
he had no reasonable ground to believe that the person 
making the statement, report, or valuation was com- 
petent to make it; and (c) With respect to every untrue · 
statement purporting to be a statement made by an 
official person or contained in what purports to be 
a copy of or extract from a public official document, 
that it was а correct and fair representation of the 
statement or copy of or extract from the document; 
or unless it is proved (i) that, having consented to 
become a director of the company, he withdrew his con- 
sent before the issue of the prospectus, and that it was 
issued without his authority or consent; or (ii) that 
the prospectus was issued without his knowledge or con- 
sent, and that on becoming aware of its issue he forth- 
with gave reasonable public notice that it was issued 
without his knowledge or consent; or (iii) that aíter 
the issue of the prospectus and before allotment there- 
under, he, on becoming aware of any untrue statement 
therein, withdrew his consent thereto, and gave reason- 
able public notice of the withdrawal, and of'the reason 
therefor. 

The section goes on to provide that where the pros- 
pectus contains the name of a person as a director of 
the company, or as having agreed to become a director 
therein, and he has not consented to become a director, 
or has withdrawn his consent before the issue of the 
prospectus, and has not authorised or consented to the 
issue thereof, the directors of the company, except any 
without whose knowledge or consent the prospectus was 
issued, and any other person who authorised the issue 
thereof, shall be liable to indemnify the person named 
as aforesaid against all damages, costs, and expenses 
to which he may be made liable by reason of his name 
having been inserted in the prospectus, or in defending 
himself against any action or legal proceedings brought 
against him in respect thereof. A perusal of this sec- 
tion of the Companies Act shows that a man who allows 
his name to appear on a prospectus is exposed to cer- 
tain risks which may prove to be very serious. He 
ought not, therefore, to allow his name to be used unless 
he has made all proper inquiries as to the credit and 
reliability of those with whom he is to be associated 
on the Board. 

Passing on to consider the position of a director of 
an established company, it may be stated that in carry- 
ing out his duties a director should (at the very Jeast) 
devote the same attention to business as he would give 
to the prudent management of his own affairs. We say 
‘at the very least," because it may well be that his 
moral obligation is somewhat higher. He is acting in 
& fiduciary capacity, and although the shareholder has 
the right to attend and voice his protest at the general 
meeting, it is common knowledge that he nearly always 
stavs away, and that, even if he does attend, his is 
but a voice crying in the wilderness of proxies! 

** The true position of directors is that of agents for 
the company. As such they are clothed with the powers 
and duties of carrying on the whole of its business, 
subjeet, however, to the restrictions imposed by the 
articles and any statutory provisions."  (Halsbury's 
“ Laws of England.” Vol. V, p. 220.) 

As to responsibility for the actions of his co-directors, 
the position of a director is as follows. He is liable for 
the acts of his co-directors if, knowing that thev intend 
to commit a breach of trust, he does not, by applying 
for an injunction or otherwise, prevent it. A managing 
director is equallv responsible, although required ‘‘ to 
act under the orders and directions of the Board." But 
a director is not so liable where he does not know of 
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Xhe breach of trust before or at its occurrence, and 
does not expressly or tacitly concur in its continuance. 
Merely attending a directors' meeting which confirms 
the illegal acts of a past meeting is not sufficient to fix 
responsibility. Sec. 215 of the Companies Act pro- 
vides that where, in the course of winding-up a company, 
it appears that any past or present director has mis- 
applied or retained or become liable or accountable 
fur uny money or property of the company or been 
guilty of any misfeasance or breach of trust in relation 
tə thé company, the Court may, on the application of 
the official receiver, or of the liquidator, or of any 
creditor or contributory, examine into his conduct and 
compel him to repay or restore money or property, with 
interest at such rate as the Court thinks just, or to 
contribute such sum to the assets of the company by 
way of compensation in respect of the misapplication. 
misfeasance or breach of trust as the Court thinks just. 
It has been decided, however, that directors cannot be 
made liable under this section for mere non-feasance— 
us, for instance, by non-attendance at Board meetings ; 
and in another case it was held that it is not part of 
the duty of & director to attend at every meeting of the 
Board or to take part in every transaction which is 
considered at a Board meeting. To quote Halsbury’s 
* Laws of England " once more: “© Facts which шау 
show imprudence in the exercise of powers clearly con- 
ferred upon directors will not subject them to personal 
responsibility unless the imprudence amounts to crass 
negligence. If they act within their powers they are not 
liable for loss to the company occasioned by mere im- 
prudence or error of Judgment, and especially in matters 
of investment they need not act with the care of trus- 
tees.’ 

In certain cases, however, the Court has power to 
grant a considerable measure of relief. Thus, by Sec. 
279, if in any proceeding against a director, or person 
occupying the position of director, of a company for 
negligence or breach of trust it appears to the Court 
hearing the case that the director or person is or may 
be liable in respect of the negligence or breach of trust, 
but has acted honestly and reasonably, and ought fairly 
to be excused for the negligence or breach of trust, that 
Court may relieve him, either wholly or partly, from 
his liability on such terms аз the Court may think 
proper. | 

Enough has been said to show that it is by no means 
easy for a shareholder to call the conduct of a director 
in question, or to make him personally liable for the 
improper conduct of the Board as a whole. This state 
of affairs renders it the more important for every direc- 
tor who is anxious to carry out his duty honestly to 
exercise a prudent supervision over the managing 
director and his co-directors; and to let no resolution 
be passed without his assent or, at any rate, without 
his knowledge. 

If some of his colleagues, or the managing director, 
are not '' playing the game,” there are various means 


by which a director may thwart them and protect him- 
self. It often happens that large powers are conferred 
upon the managing director; but the practice of leaving 
everything to one man should be avoided unless he has 
proved himself to be entirely trustworthy. Again, an 
eye should be kept on the secretary. He should never, 
in the first place, be allowed to be a director, and his 
relations with the inanaging director should be all 
open and above board. 

But it is by a punctual and regular attendance at 
the meetings of the Board that a director can best find 
opportunity to make his influence felt in the conduct of 
the affairs of the company. Не should be careful to see 
that the minutes are a faithful record of what takes 
place at these meetings. The Companies Act provides 
that: | 

(1) Every company shall cause minutes of all pro- 
ceedings of general meetings and (where there are direc- 
tors or managers) of its directors or managers to be 
entered in books kept for that purpose. 

(2) Any such minute, if purporting to be signed by 
the chairman of the meeting at which the proceedings 
were had, or by the chairman of the next succeeding 
meeting, shall be evidence of the proceedings. 

(3) Until the contrary is proved, every general meet- 
ing of the company or meeting of directors or managers 
in respect of the proceedings whereof minutes have been 
so made shall be deemed to have been duly held and 
convened, and all proceedings had thereat to have been 
duly had, and all appointments of directors, managers, 
or liquidators shall be deemed to be valid. 

It will be noticed that there is nothing here to 
compel the chairman to sign the minutes nor is it en- 
joined that the minutes of what takes place at one 
meeting shall be read over and confirmed at the next. 
In practice, of course, this procedure is generally 
adopted, and it is of enormous importance that it 
should be closely followed. In the first place it, to some 
extent, ensures that the minutes shall be an accurate 
record of what took place. It is sometimes said that 
he who drafts the minutes rules the meeting; but when 
the minutes are read over an opportunitv is afforded to 
correct any mistake which may have crept in. The 
importance of making any necessary correction will be 
manifest when it is realised that the minutes, when 
signed by the chairman, are evidence of what took 
place at the meeting. A check is thus placed upon pos- 
sible collusion between the chairman and the secretary. 
Avain, the reading over of the minutes of'a previous 
meeting gives any director who was unable to be present 
an opportunity of finding out what took place. in his 
absence. 

Finally, the perusal of the minutes, and a comparison 
between them and the agenda for the meeting of which 
they purport to be an accurate record, may disclose the 
fact that some resolution was carried which was not on 
the agenda, or that some resolution was not dealt with 
at all. 


MESSRS. С. A. PARSONS'S WORKS REVISITED. 


Some Notes on Present-day Practice. 


Last 
Company of Chicago, which had purchased a 25,000-kW 
Parsons turbo-generator in 1912, and had found it very 
liad ordered one of 40,000 kW from the 
same manufacturers, ‘‘ in order to gain experience of the 
latest developments in steam turbine practice in this 
countrv." As we recently paid a brief visit to Messrs. 
C. A. Parsons’s works at Heaton, Newcastle-on-Tyne, 
some particulars of what we saw there may be of in- 
terest in this connection. 

lor some time Messrs. Parsons have been developing 
the closed-circuit system of ventilation for their alter- 
nators; this involves the use of an air-cooler, and for 
this purpose they have devised а muJti-tuabulaur cooler 


salisfactory, 


week we noted that the Commonwealth Edison ` 


with gilled tubes, necessitating the adoption of special 
ferrules to enable the tubes to be inserted through the 
tube-plates. The ventilating svstem of the alternator is 
so arranged that the air is admitted through the base of 
the machine, passes through the ventilating channels, 
and leaves again by way of the bedplate. The cooler is 
housed in the alternator foundation block, with the fan 
closely adjoining. With cool circulating water, the 
temperature of the cooling air can be kept lower than 
that of the surrounding atmosphere in hot climates. 
The cooler is made in sections which can be removed in- 
dividually for overhead without stopping the alter- 
nator; and the water-box covers can be removed in- 
dividually for the purpose of cleaning the tubes without 
removing the cooler sections. 
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Turning to the construction of the stator, the distance- 
pieces between the core plates are of high-resistance iron, 
of channel section, spot-welded to the plate. The wind- 
ings of the stator are contained in closed slots, slightly 
spiralled, with the result that the wave-form is very 
approximately sinusoidal, the reactance being about 15 
per cent. Whenever it is possible, divided bars are 
used, giving 3 larger cooling surface to the end connec- 
tions, which also are widely spaced ; a liberal amount of 
insulation, with a long surface to prevent creepage, is 
provided. The bars are wound with mica sheeting on 
an extremely ingenious inachine, 
ciple the pocket cigarette-making machines which used 
to be popular. The mica wrapping is built up with 
varnish on fine Japanese paper; it is regarded as un- 
desirable that the insulation should ever become dead 
hard—if it is soft it ensures tightness in the slots, and 
vields to the expansion and contraction of the bars. 
The end connections of the stator are steadied with a 
wooden ring an inch or two from the core, to prevent 
racking strains coming on the insulation where the bars 
emerge from the slots, and the end plates of the core 
have specially strong fingers to clamp the core-plates 
together between the slots. Grooved wooden blocks and 
metal braces hold the end connections securely in place, 
and the joints in the conductors are made on а very 
sound principle. By the use of stranded conductors, 
eddy currents in the windings are reduced to the mini- 
mum. Care is taken to provide a wide spacing between 
the phases, as well as between turns, and whenever pos- 


sible the stutors are built in one piece and wound before. 


dispatch, a special railway truck being used for large 
machines. The stator leads are specially insulated, 
supported, and clamped, and are brought out in front 
of the end connections. The wooden blocks used for 
supporting the windings are specially dried and impreg- 
nated ; and tle end connections are accurately formed to 
shape before being insulated and mounted. 

The conductors for the stator windings are stranded 
by Messrs. Parsons themselves in a special machine; each 
wire is single-cotton-covered, and the wires are laid up 
in a flat cable, making a beautiful job. No right- 
angle corners are permitted on the outer edges of stator 
bars. Much use is made of. impregnating tanks and 
baking ovens, and great care is taken in the manufac- 
ture on the premises of varnished linen, whigh is 
varnished and baked alternately until sufficiently 
resistant. 


The rotors are solid steel forgings, carefully annealed 


and inspected ; in order to detect internal defects, a con- 
tinuous watch for the '* clink " which is heard when a 
blow-hole is formed inside the forging is maintained, 
day and night, whilst the mass is being annealed. 

The rotor coils are wound on edge with the aid of an 
ingenious machine, which is readily adjustable to suit 
any size of strip or coil; the slight thickening which 
necessarily occurs on the inner side of the bends is neatly 
shaved off in the same machine, and the spacing of the 
turns is so regulated that they fall naturally into posi- 
tion in the act of placing them on the curved periphery 
of the rotor, which has open slots. Steel or brass wedges 
are used for securing the coils in the slots, and are 
serrated in order to increase the cooling surface. Extra 
insulation is provided on the conductors at and near the 
ends of the rotor slots. The rotors are balanced both 
statically and dynamically, machines for the latter pur- 
pose being provided which enable the rotors to be run 
up to any desired speed. The bobbins for the exciter 
feld magnet windings are each moulded complete in one 
plece, of asbestos and bakelite. 

On the turbine side the most interesting feature was 
anew method of manufacturing turbine blades, which, 
we understand, are rolled integral with the root. The 
Parsons '' End Tightened "' reaction blading, described 
in our issue of July 9th, 1920, has now become well- 
known: with its aid, the efficiency of 10 lb. steam per 
kWh obtained in 10,000-kW turbines is maintained per- 
mnanently, and the mechanical reliability of the machine 
ix immensely improved by the elimination of fine radial 


resembling in prin- 


clearances. In view of the modern tendency to raise the . 
pressure and temperature of steam, and consequently 
to enhance the severity of the working conditions in the 
turbine, the advantages of this system of blading tend 
to increase. Another factor of importance is the prac- 
tice of designing turbo-generators to run at the highest 
permissible speed ; for a frequency of 50 cycles this means 
3,000 r.p.m. with direct coupling, but a large number 
of turbines are built nowadays for driving both d.c. 
generators and alternators through speed-reduction gear- 
ing, in which cases the turbine may run at a speed of 
6,000 r.p.m. or more, ahd the reliability of the newer 
tvpe of blading becomes consequently of still greater 
value. 

Ample facilities are provided in the test-room for 
making oscillograms and carrying out all other necessary 
tests. 

At the time of our visit a large number of machines 
were in course of construction; the works had been con- 
siderably extended since our last visit, and the system 
of power distribution was being changed over from d.c. 
to three-phase, 


a—— o À 


AUSTRALIAN NOTES. 


We are indebted to our contemporary, the Industrial Aua- ' 
tralian d& Mining Standard, for the material forming the 
the following urticle which deals with recent developments 
and movements in Australia. 

The Victorian Electricity Comunissioners have presented a 
complete report upon the proposal to utilise the waters 
which flow trom the Sugarload Reservoir, Rubicon and Roy- 
ston’s Rivers, and Snob’s Creek, to generate electricity. The 
scheme is estimated to cost about £962 320, the various items 
being as follows:—Hydraulic work, power stations, &c., 
£555,370; tower transmission line from the Rubicon station 
to Bundoora, with terminal station and apparatus, £241,800; 
pole transmission line from Sugarloaf to Benalla with 
branches to Wangaratta and Shepparton, with sub-stations 
and apparatus, £169,150. The Commissioners propose that . 
as no less than 28 municipalities would be supplied by the : 


scheme, and thus be interested in low-pressure distribution, 


should : 
of the power | 


it 18 essential that a 
be formed to deal with the distribution 
generated. Whether this should be undertaken һу. 
the Commissioners themselves, who are suitably equipped 
for such a task, or whether a separate trust or commission 
should be formed for the purpose is a matter for the Govern- 
ment to decide. The Commissioners have no strong views 
one way or the other. Tt is recommended that construction 
be commenced forth with, the transmission lines being erected 
at once to enable the northern district to be supplied, tem- 
porarily, from the Morwell (brown-coal) station until the 
hydro-electric scheme is working. It is also considered that 
no further surveys of water-power resources need be carried 
out at present in the Strathbogie district. 

The position of the Victorian Commissioners was severely 
attacked recently by Mr. С. S. Demaine, a consulting engineer, 
especially with regard to the State Electricity Commission 
Bill, which is a measure extending the Commissioners’ 
powers. It is characterised as a Bill to give the Commie- 
sion '' power of attorney to do what it likes, in any way it 
likes. without reference to Parliament." It is said that 
although Section 9 of the Bill expressly exempts from the 
jurisdiction of the Commission any municipality within *5 
miles of the City of Melbourne, the Commissioners are 
already doing within that radius all the things that the Bill 
provides for outside the area, and, moreover, are daily ex- 
tending their activities there. Tt is said that although the 
Commission will only cost £10,000 per annum, they ту!!! 
have unlimited spending power, and will be able to commit 
the State to the subsidisation of schemes for ten-vear periods. 
These powers are granted on the assumption—on the strength 
of the Commission's estimates—that a certain scheme is 
going to pay. The Bill is based on estimates and favourable 
assumptions. The system of subsidies set up by the pu 
is designed, says the critic, to “rob Peter to pay Pam’ 

to cause a | paying '" district to assist in the subsidisd: 
tion of a ‘‘ non-paying ” district. The Government's liability 
in respect of losses incurred by electricity undertakings is 
restricted to £10.000 per annum, but Mr. Demaine wishes 
to know how the rest of the losses are to be made up. He 
anotes an instance—the Geelong-Warrnambool line—where 
the annual losses will exceed £10,000 for the '' magnificent 
privilege ’’ of electricity in bulk at 3.64. per kWh whieh 
will certainly not encourage industry. He concludes bv 
saving that if the Bill is snonsored bv the Government then 
^ decidedly anfi-Socialist Government has succeeded in per- 
formine the mast Socialistie feat attempted by a State Parlia- 
ment in the history of the Commonwealth. 


single controlling body 
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The recent outcry against compulsory industrial arbitration 
led the South Australian Government to introduce a Bill for 
its discontinuance, but the amendments proposed was so 
drastic and the substituted procedure was so unfavourably re- 
ceived that the Government was forced to withdraw the 
measure. The Bill provided for the abolition of the Industrial 
Court, the Board of Industry, and existing Industrial Boards. 
This, incidentally, would have done away with the compulsory 
basic wage, and compulsory awards regarding wages and con- 


ditions of employment. The Bill was not purely destructive, . 


however, as it provided for the appointment of a Registrar of 
Conciliation Boards, whose duty would have been to receive 
applications from employers or employés for the appointment 
of a conciliation board to consider disputes. He would have 
reported to the Government, who Would have set up such a 
board within 14 days of the receipt of the application. The 
boards were to have consisted of one representative each of 
the employers and employés affected, and these two would 
have chosen a chairman. The Bill provided that only dis- 
putes affecting 50 men or more might be dealt with by this 
procedure. Members of the conciliation boards were to have 


heen paid for their services. Any agreement arrived at was . 


to have been binding upon both parties, and penalties were 
provided for contravention. Lock-outs and strikes were to 
have been prohibited before and during the reference of a dis- 
pute to a conciliation board, and picketing was to have been 
made illegal. Mr. Gunn, the leader of the South Australian 
Opposition, stated that the Bill would be productive of more 
strikes than ever before, and he alleged a breach of confidence 
by the Government, who during the last election said that no 
alteration in the industrial code was necessary. 

The 1921-22 report of the Commissioner of Railways on the 
Western Australian Government Electricity Supply shows a 
satisfactory improvement, and although it was recently re- 
ported that the Government intended to sell all non-paying 
State undertakings it appears unlikely that this will be one 
of them. The revenue rose from £92,312 to £118,775, and the 
working expenses from £74,978 to £87,582, giving a gross 
profit of £31,193 as against £17,334. In spite of heavier in- 
terest and depreciation charges there was a deficit of oniy 
£566—£9.000 less than in the preceding year. The energy 
sold was almost 90 per cent. greater in quantity than that of 
1920-21. Conditions in Great Britain and Australia are not 
equal so that either nothing or a great deal is conveyed bv 
the statement that the total costs per kWh at the Perth station 
were 1.057d. as compared with 1.495d. at Sheffield, 1.835d. at 
[ eeds, and 1.9004. at Glasgow. 

The plant capacity is at nresent about 19,000 kVA. but the 
erection of a fourth set of 7,500 kW is nearing completion. 


A synchronous condenser installed during the year has con- ^ 


siderably increased the transformer power-factor and made 
available about 500 kW of transformer capacity. Regulation 
of transmission lines has also been improved to a great extent 
bv the machine. | | 


ELECTRON EMISSION—THE THORIATED 
TUNGSTEN FILAMENT. 


REcENT discoveries in electron emission and current-control 
were described in a series of three lectures by Dr. Irving 
Langmuir, at the Carnegie Institute of Technology, Pitts- 
burgh, and were abstracted in Science, from which we re- 
produce the following :— | 


Electron Emission from Heated Metals. 


When metals are heated in high vacuum, electrons, or atoms 
of negative electricity, evaporate from their surface. If there 
is another electrode in the evacuated space which is given a 
positive charge the electrons drift over to this electrode (anode) 
so that a current flows between the two electrodes. Dushman 
has recently derived an equation which should supersede the 
well-known Richardson equation, giving the relation between 
the electron current and the temperature of the cathode. The 
advantage of this new equation is that there is only one con- 
stant which we need to know for each different cathode 
material, instead of two constants which were necessary for 
the Richardson equation. 

The electron emission from a large number of different 
materials has recently been measured. The thoriated tungsten 
cathode gives a current at a temperature of 1,500 deg. abso- 
lute, which is about 130,000 times greater than that from 
ordinary tungsten. Measurements have also been made of 
cathode materials that have even much greater emissions. 

In order to get all the current that a cathode is capable of 
giving, 1t 1$ necessary to apply to the anode a voltage high 
enough to overcome what is known as the ‘ space charge 
effect." By putting in gases, positive ions are formed in the 
space between the electrodes, and these neutralise the nega- 
tive space charge and allow the current from the cathode to 
pass across the space with much lower anode voltages. Jn 
other words, the effect of gases is to increase the current- 
carrying capacity. Such an effect is used in the Tungar recti- 
бег. Care ynust be taken what. gas is used for the purpose, 


for many gases have the effect of poisoning the cathode, and 
cutting down its emission to a small value. | 

If very high voltages are used on the anode, so as to pro- 
duce intense electric fields, it is possible to: pull electrons out 
of the cathode. In fact, it is possible to pull electrons even 
out of cold cathodes, that is, cathodes at ordinary tempera- 
tures.. The currents obtained this way from the cathode 
come from very minute areas, but in these areas the current 
density amounts to more than one hundred million amperes 
per square inch. ' ' 


Electron Emission from Thoriated Filaments. 


The thoriated tungsten filament is a tungsten filament con- 
taining one or two per cent. of thorium, usually in the form 
of oxide. When such a filament is heated to about 3,500 deg. 
Centigrade, a little of the thorium oxide is changed into metal- 
lic thorium. In the meantime, however, any thorium on the 
surface of the filament evaporates off, leaving only pure tung- 
sten. If the filament temperature is then lowered to about 
1,800 deg.. the thorium gradually wanders or diffuses through 
the filament, and when it reaches the surface, if the vacuum 
is very perfect, remains there and gradually forms a laver of 
thorium atoms which never exceeds a single atom in thickness. 
The thickness of this film is therefore about 1/100,000,000 of 
an inch, and yet this film increases the electron emission of 
the filament more than one hundred-thousand-fold. | 

This useful film is very sensitive and needs some protection 
to keep it in good condition. Very slight traces of water 
vapour or other gases would oxidise this film and destroy it. 
This can be avoided by putting in the bulb some substance 
that will combine with the water before this has a chance to 
attack the thorium film. Such a substance is metallic mag- 
nesium. Furthermore, it is necessary to avoid heating the fila- 
ment to too high a temperature, for otherwise the film might 
evaporate off. It is therefore best to operate such filaments 
within a rather narrow range of temperature close to 1,700 
deg. C.. where the ratio of evaporation is very small, and 
where the temperature is high enough for the thorium gradu- 
ally to diffuse to the surface and continuallv repair any 
damage done by the effect of slight traces of residual gases. 

The thoriated tungsten filament opens up many new. fields 
of scientific investigation. By measuring the electron cur- 
rents, it is possible to determine accurately exactly how much 
thorium is present on the surface. An amount of thorium 
corresponding to only 1/1.000 of the surface covered with a 
laver one atom deep is easily measurable in this way. It is 
possible to knock off a thorium film by bombarding it with 
positive ions, moving at high velocities, and in this way the 
true nature of this bombardment can be detennined. 


Methods of Controlling Electron Currents in High Vacuum. 


Most of the applications of high-vacuum tubes have depended 
upon the control of electron currents, as, for example, by the 
grid in the three electrode tube. The action of the grid is 
due to the charge on the grid modifying the space charge . 
effect. This is the action that is employed in practically all 
tubes to-day for radio-transmission and receiving. There are 
many other methods, however, of controlling electron currents. 
A very important method is that used in the Magnetron, where 
there are only two electrodes in the evacuated space and the 
control is obtained by means of a magnetic field generated by 
an external coil of wire. A still simpler form of Magnetron 
suitable particularly to very large power tubes, consists of a 
very large filament in the axis of a cylindrical anode with 
very large straight filaments. The magnetic field produced by 
the current through the filament is enough to prevent elec- 
trons flowing between cathode and anode. By heating the 
filament with alternating current, the current periodically falls 
to low values and at these times current can flow to the 
anode. This gives a pulsating or oscillating current, which 
can be used for radio-transmission. А 1,000-kilowatt tube of 
this kind is in process of development; preliminary tests have 
been in every way satisfactory. i | 

Another form of tube by which electron currents can be 
controlled is the dynatron. This depends upon subjecting one 
of the three electrodes in the tube to electron bombardment in 
such a way as to cause electrons to be splashed out of it, just 
as water can be splashed out of a cup by attempting to fill 
it too rapidly from a faucet. A tube of this kind acts like a 
real negative resistance, and can be used for producing elec- 
trical oscillations with considerable efficiency. 

One of the most important applications of electron dis- 
charges from hot cathodes is in the Coolidge N-ray tube which 
is now almost universally used as a source of X-rays. These 
tubes were first made about 1913 and are gradually being im- 
proved in many respects. The latest type of tube, suitable 
for use by dentists, is a small tube weighing only a few 
ounces, and onlv about three inches long. Because of the 
special features of this tube, the entire X-ray outfit, including 
the transformer, lead screen, regulating apparatus, &с.. weighs 
only a few pounds and takes up a space of only a small frac- 
tion of a eubie foot. One very great advantage of this new 
form of tube, besides its convenience, is its absolute safety, 
even in the hands of inexperienced operators, for there are 
no high voltages in yny part of the apparatus which is acces- 
sible. ac gd 
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Possession of Property. 


Ат Ossett (Yorkshire) Borough Police Court, last week, the 
Yorkshire West Riding Electric Tramways Co. was granted 
possession—by an order to be operative within 28 days—of a 
house at 79, Horbury Road, Ossett, which was its property, 
and had been purchased for the residence of a district inspector. 
The occupier, Levi Turner Crowther, had been the inspector, 
but was not now in the company’s employ, and the house was 
required for the man who had taken his place, it being de- 
clared that it was imperative that the inspector should be on the 
spot. The defendant said he had lived in the house 15 years, 
and contended that there was no special connection between the 
house and the inspectorship duties. The order was made, as 
stated. 


British Thomson-Houston Co., Ltd. v. A. & A. Electrical 
| Co., Ltd. 


Mr. Justice Romer, in the Chancery Division on Friday, gave 
judgment, by consent, on a motion by plaintiffs for an in- 
Junction restraining infringement of the plaintiff company’s 
patent for incandescent electric lamps. - 


Mr. Whitehead appeared for the plaintiff company, and Mr. 
Ring (who gave the consent) for the defendant company. 


Attorney-General v. Southport Corporation. 


Ix the Court of Appeal, before the Master of the Rolls and 
Lords Justices Warrington and Younger, on January Lith, was 
heard the appeal of the plaintiff, suing at the relation of the 
Birkdale District Electric Supply Co., from the judgment of 
Mr. Justice Eve, in the Chancery Division, dismissing the 
action which was brought for an injunction to restrain the 
defendants from supplying electricity for traction in the urban 
district of Birkdale or for the lighting the public lamps there. 

A report appeared in the ELECrRiCAL Review of July Mth 
(р. 49) and July 28th (p. 122). °* 

Mr. Maugham and Mr. Guest Mathews appeared in support 
of the appeal, and Mr. Tomlin, K.C., and Mr. Bischolf for 
the respondent Corporation. 

Mr. MavGHAM explained that in 1919 Southport absorbed 
Birkdale, previously a separate district. On this taking place 
the Southport Corporation became liable under all contracts 
by which the Birkdale Urban District Council was bound, and 
the contention in this case was that on the construction of one 
of such agreements and of Sec. 23 of the Electric Lighting 
Act, 1900, the Corporation of Southport was entitled to supply 
electric energy for the purpose of tramways in what wae lately 
the urban district of Birkdale. The contention of the 
relators was that both by contract and by Act of Parlia- 
ment the Urban District Council of Birkdale was precluded 
from supplying electric energy for the purpose of driving 
these cars or for other purposes, and the Corporation of South- 
port was in the same position. 

MR. Томим submitted that the Corporation was in the 
position that it could make use of any energy it generated. 
Such use was not a “supply " within the meaning of the 
Act. "Supply " meant giving something to another person, 
and the use by the Corporation of electric energy generated 
by itself could not be converted into a ‘‘ supply " because 
statutory permission might be necessary for transmission. 

Their Lordships reserved Judgment. 


Worcester Corporation v. Baker. 


At the Worcester police court, last week, James Clarke Baker 
(46), ironmonger, the Bungalow, Whittington, was summoned 
for unlawfully supplying to another person electricity supplied 
to him by the Worcester Corporation, and with causing to be 
laid an electric line without the consent of the Corporation, 
and with using electricity at a workshop in l'arrier Street. 

The Town CLERK, who prosecuted, said the first charge 
related to supplying light to a doctor's garage; the second that 
defendant laid wires connecting with the Corporation wires 
Without consent; and the third that he improperly used for 
lighting current supplied to him for power purposes. The 
Town Clerk explained that if he had applied to the Corpora- 
tion for its consent a separate meter would have been fixed, 
because the charges for energy for power and lighting were 
diferent. Defendant knew that fact, because he formerly held 
premises in the Tything. There was a failure of supply at 
defendant's premises, and when a man went to investigate, 
he found that lamps were fixed to the power supply and, later, 
that a wire passed into a garage, and that the current was 
being used there for lighting purposes. 

The defence, put forward by Mr. Harrison, was that the 
Prosecution was unwarranted, and it had brought upon Mr. 

aker a great amount of publicity which should not have been 
brought upon him. He was a prominent business man, and 
had not time to see whether the Corporation had carried out 
its work properly. -When the error was pointed out to him he 
said, "І didn't know this. I am quite willing to pay." Mr. 
Baker said that the electrical fittings of his old workshop in the 
Tything were removed en bloc to his new shop by a qualified 
electrician. He then rang up the electricity works and said 


' tested and found to be in perfect condition. 


that he was ready for the current. As far as he knew the 
two meters—one for power and one for light— were installed. 
Witness never heard from the electricity works, or had any 
papers to sign from them. Не thought he was having two 
accounts—one for light and one for power. 

The Bench decided that a technical offence had been com- 
mitted, and they thought the justice of the case would be met 
by defendant's paying the costs, 5s. on each of the three 
charges. 


Medway's Safety Lift Co., Ltd, v. Scarborough Hotels, Ltd. 


In the King's Bench Division, before Mr. Justice Sankey 
recently, plaintiffs claimed from defendants 2300), the price of 
goods supplied and work dune in repairing a lift at the Grand 
Hotel, Scarborough. Plaintilfs said that the repair work was 
properly done, and if there was any stoppage ib was due to 
causes outside the work done by them. Defendants said that 
the plaintiffs gave an estimate to put the lift in '' perfect 
working order," but that it broke down as many times after 
the repairs were carried out as before. Counsel for the de- 
fence said that one of the reasons suggested by the plaintiffs 
for any failure in the lift to work was a defective electric 
supply, but evidence was given for the defence by the manager 
of the Scarborough Electric Supply Co. In giving judgment 
the judge said he thought that the plaintiffs’ witnesses were 
mistaken as to there not being an adequate electric supply, 
but he accepted their evidence that the work was properly 
done and a reasonable price charged. Judgment for plaintitts 
for £306 with costs. 


Bath Corporation v. Sidney & Ellis. 


Ат Bath on January 18th, Edward Cecil Sidney, and Griftiths 
Ellis, electrical engineers, of the firm of Messrs. Sidney and 
Ellis, were each fined £2 108. and costs for using electric 
current for lighting purposes which was bought at the 
power rate of 2d. per kWh instead of at the lighting rate 
of 8d. per kWh. The town clerk, who prosecuted on behalf 
of the Corporation, said that in one instance energy which 
should have been used for the charging of batteries for motor- 
cars was used by the firm for the artificial lighting of the 
premises, and when a superintendent called and took out the 
inain power switch the effect was to extinguish all the lights in 
the place except one in the shop and those in the office. 1n 


. the other case a small plug attached to the power main for 
. demonstration purposes was being used to illuminate the shop 


window, and this also was wrong. Mr. Long (for defendants) 

said that defendants got a higher voltage than they required 

and were simply lowering it by putting in a line of lights. 
Mr. Sidney said that the surplus light was no good for 


. lighting purposes and was not employed as such. The lamps 


were used to facilitate the work of charging. 


John Palmer, Junior & Co. v. County of London Engineering 
Works, Ltd, 


GOVERNMENT SURPLUS MAGNETOS. 


In the Mayor's & City of London Court, on January 18th, 
before Judge Shewell Cooper, plaintiffs claimed against defend- 
ants for £65 12s. 104., paid for 18 Dixie magnetos not accord- 
ing to contract, and which defendants agreed to take back. 
Mr. Beresford, for the plaintiffs, said that a customer of the 
plaintiffs in South Africa wanted some magnetos and instructed 
the plaintiffs to buy some Dixie magnetos which were 
American. Plaintiffs wrote to the defendants and said they 
had an order for new inagnetos and asked for particulars, 
stating that the goods were for export. On December 
12th defendants wrote and said they could supply magnetos 
from stock as required and on December 18th, they said the 
price would be £2 17s, 6d. net cash. The letter stated “all 
to be guaranteed new unused and in perfect order and con- 
dition. This is an essential condition of the order. Please be 
sure that these magnetos are securely packed so that they will 
arrive at destination in proper condition." Dixie magnetos 
were largely used during the war. They were originally in 
the hands of the Germans and this country was flooded with 
inagnetos from America. On December 16th, defendants said 
they could supply 18 4-cvlinder magnetos, and they said that 
they guaranteed them as being new Government surplus, 
unused and in perfect order and condition. The goods were 
dispatched to South Africa and on January 2166 plaintiffs 
received a cable from their customer stating that the magnetos 
were imperfect, that they had been used, and that they were 
returning them unless an allowance of 40s. each was made. 
The plaintiffs were naturally surprised to receive such a tele- 
gram in view of the fact that the defendants had guaranteed 


' them to be new Government surplus stock. Defendants said 


they could not understand the plaintiffs saving that the 
magnetos were not new, as they were Government surplus 
unused magnetos, and had only been standing in the stores, 
and when they left London each magneto was thoroughly 
Defendants 
offered to allow a discount of 17s. 6d. per magneto, but that 
was not accepted. The South African people made a minute 
examination of the magnetos and in the end they were re- 
turned to this country. What the South African people com- 
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plained about was that there were damaged distributor blocks, 
that they were second-hand, and had worn platinum points, 
broken contact breaker springs, worn and second-hand distribu- 
tor disks, broken and partly missing sparking gaps, protectors 
worn and missing distributor brushes. The South African 
people advised that the magnetos should be examined by a 
Commissioner for Oaths, and that was done. The magnetos 
were returned and the plaintiffs now demanded a return of 
their money. It was now suggested that the people in South 
Africa had damaged the goods. 


After the case had been heard in some detail, Judge Shewell 


Cooper said he was against the defendants. ‘They had as- 
sunied that the magnetos were new and unused because they 
were Government stock. He was quite satisfied that they 
were not new or unused. He thought an unfortunate mis- 
take had been made either in the deal with the Government 
or in taking them from stock. Defendants thought they were 
new and unused. They thought they were better class than 
they were. Judgment for the plaintiffs, with costs. Mr. 
Struthers, for defendants, asked for leave to appeal. Judge 
Shewell Cooper refused, and said it was a pure question of 
fact. 


Workmen’s Compensation Claim. 
SHOT-FIRING ACCIDENT IN A SCOTTISH MINE. 


IN the Court of Session, Edinburgh, judgment has been given 
. in a stated case on appeal against a decision by the Sherifi- 
Substitute in Dunfermline in an arbitration under the Work- 
inen's Compensation Act, arising out of an accident in the 
Aitken Pit, Kelty, whereby the appellant, a miner, was 
injured, 

‘The respondents, the Fife Coal Co., Ltd., maintained 
that the injury by accident did not arise out of and in couree 
of his employment. The Sheriff-Substitute, upholding the 
respondents' contention, refused to award compensation, and 
the Court of Session now holds that there was evidence on 
which the Sheriff-Substitute was entitled to reach his decision. 


The LoRD PRESIDENT said the case arose out of a contraven- . 


tion of Section 2 (L) of the Explosives in Coal Mines Order, 
1913. By that paragraph, where shots in & mine were fired 
electrically, this could only be done by a person who was 
authorised in writing; it was further specified that he 
himself was to be the person who coupled up the cable to the 
fuse wires. In the present case the duly authorised shot-firer 
handed to the appellant the cable by which he signified his 
desire that the appellant should do what it was his duty, and 
his duty alone to do, namely, to couple the cable to the fuse 
wire. 'lhe accident happened in connection with the actual 
firing of the charge, which took place very shortly afterwards, 
and, in particular, after the appellant had, in discharge of 
the duty which he understood the shot-firer had committed to 
Lim, brought together the cable and the fuse wire, and was 
actually in process of twisting them together. The whole and 
only question which the case raised was as to whether the 
present case was distinguishable from the case of Smith v. The 
Fife Coal Co., decided in the House of Lords in 1914. His 
Lordship held that the facts in the present case were not 
identical with those in the Smith case. In the present case 
the breach of the prohibition by the workman was in active 
progress at the time when the explosion took place, and, what 
was more, could not, in his Lordship's opinion, be regarded 
as anything else than one of the direct and immediate causes 
of the accident im question. 
to him that the learned arbitrator had arrived at the true result. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear - 


until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


Power Transformers for 66,000 V. 


With reference to Mr. W. T. Taylor's letter in your issue 
of January 12th, the following particulars of e.h.p. power 
transforiners, which we have built or have at present on 
order, may interest him, and others of your readers :— 
Newcastle.— 

Six 4,000-kVAÀ, single-phase,  oil-immersed, forced-cooled 
transformers, working pressure 11,000/66,000 V, connected in 
delta/star for 12,000-kKVA, three-phase groups. 

‘Test pressure: 133,004) V for one minute between h.p. 
winding and l.p. winding, and between h.p. winding and 
Írame. 

(We have delivered six of these transformers and have at 
present a further eix on order.) 

Tasmanian Hydro-IHlectric Power Scheme. 

Two 1.000-kKVA, three-phase,  oil-inimersed, 
transformers for outdoor sub-stations; werking pressure 
SS.OOO/11,000. V star/delta connected. These transformers 
were tested with 220,000 V for one minute between h.p. wind- 


self-cooled 


In these circumstances it seemed - 


- 


ing and lp. winding, and between h.p. winding and frame. 
Mangahao, N.Z. 

We have in hand the following transformers :— 

Four 1,500-kVA single-phase, 110,000/11,000 V. 

Five 1,500-kVA three-phase, 110,000/11,000 V, delta/star 
connected. 

Test pressure: 220,000 V for one minute between h.p. 
e and l.p. windings, and between h.p. windings and 
rame. 

The above single-phase 110,000-V transformers correspond 
to Mr. Taylor's cases (a) and (c), and the three-phase trans- 
formers to cases (b) and (d). 

In addition to the above we have recently built a 2,500-kVA 
single-phase, 11,000/132,000-V transformer, which was tested 
with 270,000 V for one minute between h.p. windings and 
lp. windings, and between h.p. windings and frame. This 
transformer corresponds to Mr. Taylor's cases (а), (c) and 
(e), the b.p. winding being for 76,000 V across terminals and 
insulated for a 132,000-V (76,000 x 4/3), three-phase line. 

All the above transformers are designed for the specified 
test pressure to be applied from & separate source between 
the whole of the h.p. windings and the l.p. windings and 
Írame. 

Metropolitan: Vickers Electrical Co., Ltd. 

Manchester, January 17th, 1923. 


Static Charge in Printing Machinery. 


Whilst installing a system of electric control in a news- 
paper printing works I was asked by the proprietor if there 
was any method of nullifying the static charge on the paper, 
which causes it to cling to the rollers occasionally, causing 
stoppages. 

Perhaps you or some of your readers may be aware of some 
method of discharging the paper, and be kind enough to com- 
municate it to your '' Correspondence ” column. 


January 18th, 1923. Inquirer. 


London's Electricity Supply. 


My letter to you of last week was not sent with the object 
of starting a correspondence or entering into a controversy 
on the subject, as from past experience I know that if any 
statement of the Invincible Press is queried they generally 
assert the privilege of the Crown in criminal trials and have 
the last word. I cannot, however, let your further remarks 
this week yo unchallenged. 

As regards your remarks that distributing systems will be 
the chief obstacle, from personal knowledge I can say that 
the existing distributing systems make it impossible, on 
account of expense, to carry out the change you desire. 

I can speak from experience of having made some '' change- 


overs," both from d.c. to a.c., and of increasing the pressure 


from 100 to 200 volts, and the expense of a small change-over 
is enough to enable me to say that such a vast alteration as 
you suggest 18 Impossible. 

The Electricity (Supply) Acts do not touch the retail side 
of the business, so that, in conunon with many others, you 
are expecting more from the Acts than is contained therein. 

I quite agree with you that we want to insist upon some- 
thing better, but this something better is useless unless the 
consumer benefits, and I have waited in vain to see it proved 
at any of the inquiries which have been held that as the 
result of what is proposed the consumer will be enabled to 
be supplied at a cheaper rate than hitherto. Efficiency of 
generation may be screwed up another point by some of the 
schemes, but when this gets watered-down through various 
channels to the consumer he will not find the decimal point 
has shifted in his favour—there is all the possibility of its 
shifting against him. 

I also want to challenge the vain repetition of '' cheap and 
abundant." I will only speak for myself, although I am 
quite certain my brother engineers will endorse my remarks 
as far as their own stations are concerned. 

I challenge you to quote any single instance where, in the 
three towns at which I have been responsible for the manage- 
ment of the electricity undertakings, namely, Watford, Car- 
lisle, and West Ham, there has been any lack in abundance 
of supply, or апу application was ever turned down for the 
want of sufficient supply. 

As to cheapness, mv opinion has always been that in the 
past, In our anxiety to get business, we electrical engineers 
supplied current too cheaply, and did not have sufficient 
balance for development work, and here again I have not yet 
seen апу figures put forward to show how the consumer will 
be supplied more cheaply in the future than in the past. 

I consider it is quite time the clap-trap of “cheap and 
abundant ’’ was dropped altogether. 

I do not agree with you that because the ordinary consumer 
is sure to consider electricity in the same light as other com- 
modities this is a reason for charging similar prices in 
adjacent districts. 

The user of electricity always does, and always will, con- 
sider he is being exploited when he is charged three times as 
much for lighting as for power in the same district. As vou 
вау. he is not a student of cost, and never can understand, 
and I consider it is useless to try and argue. Unless you 
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make a clean sweep there must be a dissimilarity of .prices 
in adjacent districts, and in fact I can go through a list of 
other commodities (and services) to which you make 
reference, and show that your argument is one which does 
not warrant serious attention. 

To those of us who have studied this matter for many 
years, and have been hard up against all the details involved, 
it is quite clear that evolution, and not revolution, is the 
solution, and the dictionary tells us that evolution 1s a gradual 
process of growth. The trend of events seems to want to 
make it of such rapid growth as to make it revolution, and 
this is where I am in conflict with your leaderette and the 
many preposterous claims that have been made in other dirac- 
tions on this subject. | 

Е. W. Purse, 


Engineer and Manager. 
Electricity Department, 
County Boro’ of West Ham. 
January 16th, 1923. 


The Sale of Wireless Apparatus. 


Referring to your leading article on the above subject in your 
issue of the 19th inst., may I suggest that the Broadcasting 
Co. should arrange for contractors to give demonstrations dur- 
ing their business hours? In these days most showrooms are 
closed by 6 p.m., but if transmissions were given, say, for an 
hour every afternoon between 3 p.m. and 4 p.m., contractors 
aoe demonstrate, and I feel sure you would find they would 
о 50. 

C. Culmer Hodges, A.M.I.E.E. 
Electricity Works, Dawlish, 
January 22nd, 1923. 


A Motor:car Starter Problem. 


Referring to the letter in your current issue on this subject, 
the writer experienced similar trouble on a well-known make 
of self-starter, &c., about six months ago. It proved a baffling 
problem, as the trouble was intermittent when the dynamo 
was used on battery charging. Аз а motor it was quite in 
order. I finally located the trouble in a field coil connection. 
The field coil was wound with enamelled wire. To the end 
of the coil was sweated a length of flexible, in the approved 
spiral form. Unfortunately the person responsible for the 
sweating had overlooked the necessity of scraping the enamel 
off the wire. Hence, externally a good sweated job appeared 
to have been made. Actually a sweated sleeve was slipped on 
the enamelled wire of the field coil. | 


When this joitt was made good, no further trouble was ex- - 


perienced. This was a brand-new set, the car having only 
been delivered from the makers a week or two. 


Peekay. 
January 2151, 1923. 


. An Electrochemical Phase Advancer.: 


I am much interested in the article appearing on page 119 
of vour issue of January 19th, concerning an electrochemical 
phase advancer. In 1920 and 1921 I spent a considerable 
amount of time on this same idea, namely, that of using the 
principle of the secondary battery for condenser purposes, and 
on various occasions since then I have referred to the possi- 
bility of this application. I found, in general, that for circuits 
of normal frequency and voltage the advantage that could be 
secured by a condenser of this form was comparatively small, 
but it did not occur to me that the lower frequency and volt- 
ане of the rotor of an induction motor on load would offer a 


field wherein these disadvantages would not be of so much 


importance. I think that Dr. Wall is to be congratulated upon 
the idea of applying an electrolytic condenser of this type to 
this particular. problem, and still more upon the idea of in- 
creasing the capacity by varying the temperature—which I 
have never tried. 

| | William Cramp. 
Electrical Engineering Department, 

The University, Birmingham, 
January 22nd, 1923. 


The Carelessness of Power Users. 


In times like the present, when all possible economy in 
running a plant should be of the utmost importance, it is 
really surprising to notice the utter indifference of most 
power users as to whether machines they buy are efficient 
or not, the primary consideration apparently being the ques- 
tion of price. 

It is a strange idiosvncrasy, considering that the same 
buyers would he very keen about the efficiency of their elec- 
tric lamps, 1notor cars, or gas cookers. 

I suppose such indifference is due to the fact that few 
realise what, say, 9 per cent. higher efficiency on the motor 
they use does really mean at the present cost of electric 
Power. It is easily proved that such a small difference in 
eficienev. means from 19 to 15 per cent. interest. per annum 
on the initial cost of the machine. 


For example, if you save 5 per cent. in purchasing an in- 
ferior machine having only 2 per cent. lower efficiency than 
a better one you will be saddled with an interest of 12/15 per 
cent. per annum for all the time you make use of it. | 

To such indifference I am sure we owe the existence of 
some very poor specimens of machines now in the market, 
having as bad an efficiency as 5 per cent. below the best com- 
mercial efficiency obtainable, and fitted with enormous waste- 
ful fans to extract and dissipate the excessive heat generated 
in the windings; yet such machines will sell if they can show 
5 per cent. saving on the initial cost. 


: | N. Pensabene-Perez, M.I.E.E. 
London, January 16th, 1923 


e 


Arc Welding. 


I have just read with interest Mr. W. Langdon-Davies's 
article in your issue of the 12th inst, from which I gather that 
Mr. Davies is not averse to correspondence strictly limited to 
а.с. arcs. 

Referring to fig. 5, I submit that a sine voltage wave applied 
to an arc results in а depression of the maximum and a con- 
cavity as indicated in the lower diagram of fig. 5 by Mr. 


EMF Resullant _ 
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Fia. 1. 


Fic. 2. 


Davies; that an arc is not struck for an appreciable portion 
of the first half period, consequently a poor power factor 
results. But if there is no current, there can be no wattless 
current component, as shown in figs. 1 and 2 on the accom- 
panying crude sketches, intentionally exagyerated. 


| W. E. Rogers. 
London, January 14th, 1928. 


I was keenly interested in the abstracts from Mr. J. Cald- 
well’s paper on ''Arc Welding," published in your issue 
of January 5th, and the “ Notes on Arc Welding " by Mr. 
Langdon-Davies in your issue of the 12th, and note that both 
authors gave the impression that the covered electrode was 
superior to the bare electrode. 

In practice I have found that the clases of work to be 
о is the factor which governs the type of electrode to 

used. 

If thin sheet metal or alloy steels are the materials to be 
welded, then covered electrodes are superior to the bare-wire 
electrodes. If, on the other hand, the work to be done consists 
of filling in cracks or blow-holes in large castings, joining mild 
steel plates, &c., then the bare electrode is far quicker, more 
economical, and generally superior to the covered electrode. 

Thus it is misleading to generalise and say covered electrodes 
are superior to the bare electrodes or vice versa, when each is 
superior to the other in its own particular field of work. 


J. F. Arnold. 
Rugby, January 15th, 1923. 


Report upon Railway Accident.—Reporting upon an 
accident which occurred at Retford, on the Great Northern 
Railway, on November 24th last, Major G. L. Hall states that 
although. the system of signalling adopted appears to be ade- 
quate, ‘* the advantages of a system which supplements by more 
or less automatic apparatus the safeguards prescribed by regu- 
lation are generally recognised. In cases of this kind, par- 
ticularly where it is necessary for train-connecting purposes 
to bring two trains into one platform under all weather con- 
ditions, it 18 for consideration whether the most efficient sig- 
naling arrangement is not provided Ьу a calling-on signal in 
combination with track-circuiting of the platform road; the 
occupation of the track circuit being designed, by selection or 
otherwise, to lock the running signal and to release the calling- 
on arm.” 


What Really Happened?—The Daily Telegraph describes 
an accident at the St. Pancras electricity works in the follow- 
ing curious manner :— 

' St. Pancras was without electric light for an hour shortly 
after eight o'clock yesterday morning as a result of an accident 
at the electricity works. Through some defect the motor of 
a turbine became loose, and before anvthing could be done 
by the engineers it twisted round part of the turbine. It did 
not break loose, or much damage would have been done in 
the engine-shed. An engineer who was near by hurried up. 
and, shutting off the power, stopped the turbine. The service 
was restored in little over an hour.” 
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BUSINESS NOTES. 


The ‘ Electrical Review" Index.—The Index to Vol. 
ХОГ of the ELECTRICAL REVIEW, which is now being printed, 
will be supplied only to those who specially apply for it 
through the post. ‘lo these it will be supplied tor 6d. post 
free. Any reader or advertiser, at home or abroad, who re- 
quires a copy for binding, or for other purposes, is asked to 
make immediate application therefor to the Publisher, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, E.C.4. 


Bankruptcy Proceedings.—O. GREATHEAD AND W. GREAT- 
HEAD (Greathead Bros.), electrical engineers and contractors, 
50, Burnley Road, Brierfield, Lancs.—Heceiving order made 
January l3th on debtors’ own petition. 

H. J. W. EMBURY AND К. S. Embury (Н. & K. Embury), 
electrical and mechanical engineers, 110 and 29, Queen Street, 
Newton Abbot.—According to the London Gazette of January 
19th, the date of the pubhc examination at the Castle, Exeter, 
has been altered to February 15th. ‘Trustee, Mr. A. L. 
Honey, 23, Catherine Street, Exeter, appointed January 16th. 

W. О. ELis, electrician, Applegate Street, Leicester.— 
Order for discharge made December 20th, subject to suspen- 
sion for one day. 

ARCHIBALD SMITH, who had traded as Smith & Gill, elec- 
trician, 57, Albion Street, Nelson.—At Burnley Bankruptcy 
Court, on January 1th, this case was mentioned. Debtor did 
not appear. ‘The Otticial Receiver said debtor had written 
stating he intended leaving the country. He had coine to the 
opinion that debtor had absconded, and he had applied for a 
warrant. ‘The examination was adjourned sine die. 

G. Нш, G. Мові & E. Cower (G. Hill & Co.), electrical 
engineers, 22, Chantry Lane, Great Grimsby.—First and final 
dividend of 5s. 51. in the £, payable January 30th, at the 
Oflicial Receiver’s office, Great Grimsby. 

Company Liquidations.—GroRGE Arey & Со. (ELEC- 
TRICIANS), LTD., 25, King Street, Shetneld.—In pursuance 
of the provisions of the Companies (Consolidation) Act, 
a meeting of the creditors of the above was held 
recently, at the offices of Messrs. Hancock & Ashford, 
57, Surrey Street, Sheftield. Mr. J. Hancock, C.A., the liqui- 
dator in the voluntary liquidation of the company, submitted 
a statement of affairs, which showed liabilities of £393, made 
up as follows: Sundry creditors, £179; bankers, £13; and 
directors’ salaries, £200. The clann of the bank was £50, but 
they held cash amounting to £43. The assets were estimated 
to realise £414, from which had to be deducted £29 for pre- 
ferential clauns, leaving net assets of £385, or a deticiency of 
#8. ‘The assets consisted of plant, machinery, fixtures, fittings, 
&c., £75; office furniture, £17; sundry debtors, £76; cash in 
hand, £24; and stock in trade, £221. It was stated 
that voluntary liquidation had taken place owing to pressure 
by creditors. It was decided to confirm the voluntary liquida- 
tion of the company, with Mr. Hancock as liquidator. 

ASSOCIATED ELECTRIC TRADERS, Lrp.—F irst meeting of credi- 
tors and contributories February Ist, at Carey Street, W.C. 

Harris ELECTRO METALS Co., Lrp.—Winding up voluntarily. 
Liquidator: Mr. В. L. Peace, 27, Slaithwaite Road, Thornhill 
Lees, Dewsbury. Meeting of creditors January 3lst, at 1, 
Northgate, Cleckheaton. 

VULCO ACCESSORIES, Lrp.—A meeting of members is called 
for February 27th, at 153, Moorgate, E.C., to hear an account 
of the winding-up from the liquidator, Mr. E. B. ''urquand. 

Dissolutions of Partnership.—Domestic ELECTRIC TRADERS, 
electrical engineers, Cleveland Buildings, Market Street, Man- 
chester.—Mr. E. Gill and Mr. E. Smith have dissolved part- 


nershi». Debts will be attended to by Mr. Sinith, who will. 


continue the business under the same style. 

AUTOMOBILE ELECTRICAL EQUIPMENT AND REPAIRS, 644, Villa 
Road, Handsworth, Birmingham.—Mr. А. H. Whitley and 
Mr. A. Lucas have dissolved partnership. Mr. Lucas will con- 
tinue the business. 

BROADWAY GARAGE, electrical and general engineers, motor 
engineers and agents, Broadway, Worcester.—Messrs. F. Blom- 
field, S. J. Adams and R. Н. New have dissolved partnership. 
Debts will be attended to by Messrs. New and Adams. 

GarTY & DANIEL, motor and electrical engineers, 16, Balham 
Hill, S. W.—Mr. J. B. Garty and Mr. R. Daniel have dissolved 
partnership. Mr. Garty will attend to debts and continue 
the business. 


Trade Announcements.—Mn. S. C. FRANKLIN has commenced 
business as a dealer in radio apparatus, electrical fittings, &c., 
at Westminster Buildings, 2, Westminster Drive, West Cliff, 
Southend-on-Sea. 

Mr. Р. Baxter, electrician, of Grantham, has removed his 
business from 29, Westgate, to more central premises at 70, 
ondon Road. 

Mr. V. G. Burkitt, of 53, St. Matthew’s Road, Cotham, 
Bristol, is acting as agent for the Holland Cable Co. in 
Bristol and South-West counties, and is carrying stocks of 
cable, &c. 

THE STERLING TELEPHONE AND Exectric Co., T;rp., has ap- 


pointed Mr. V. Sinclair to take charge of its publicity de-: 


partinent. 


t 


Mr. Frank Тнокр has been appointed London engineer to 
Messrs. Ferguson, Pailin, Ltd., 97, Norfolk Street, Strand, 
in succession to Mr. J. H. Sandiford. 

Messrs. HENDERSON & ‘THORNTON, Lrp., of 3, Percy Street, 
Tottenham Court Road, London, W, have recently purchased 
the entire stock of Messrs Harris & Russell, Ltd., and have 
taken over their part of the above premises. A catalogue and 
price list of electric light fittings, brackets, standards, &«., 
has been issued. | 


Catalogues and Lists. — Messrs. Baikp & ‘TaTLOCK 
(LoxboN), 1лтр., 14-15, Cross Street, Hattou Garden, E.C.1.— 
Circular No. 126, containing descriptions, illustrations, and 
prices of electric furnaces of various types, accessories, &c. 

THe Sun ELECTRicAL Co., Lab., 118 and 120, Charing Cross 
Road, W.C.2.—List No. 354, giving reduced prices of domestic 
electrical appliances. Also illustrated folders dealing with 
vacuum cleaners and electric washers. 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham.— 
Catalogue No. 970, yiving nuinerous illustrations of lighting 
fittings of all types. Prices are given and there are two 
separate editions for home and export trade respectively. 

WESTINGHOUSE ELECTRIC & MANUFACTURING Co., East Pitts- 
burg (Pa.), U.S.A.—An illustrated description of De Laval 
transformer oil purifiers. Also descriptive leatlet dealing with 
“Туре V A" a.c. switchboard panels. 

STERLING TELEPHONE & ELEcTRIC Co., Lro., 210-212, Totten- 
ham Court Road, W.1.—Publication No. 342, containing illus- 
trated details of radio-telephony and telegraphy receiving 
sets, loud speakers, &c. Priced. 

THE Вокосон ENGINEERING & SUPPLIES Co., 31, High Street, 
Southampton.—A priced and illustrated pamphlet describing 
the " Terry " mechanical time switch-control. 

GRAFTON ELECTRIC Co., 54, Grafton Street, Tottenham 
Court Road, W.1.—A comprehensive illustrated price list of 
small electrical equipment, including radio apparatus, cycle- 
lighting sets, instruments, accumulators, bells, hand lamps, 
lighting fittings, switches, Фе. 

Messrs. ARNOLD & LancE, Ітр., 23, Broad Street, Birming- 
ham.—A descriptive catalogue of presses for numerous pur- 
poses. Fully illustrated. 

WarLIFF Co., 38, Webb's Road, Battersea, §.W.11.—A 
pamphlet dealing with the care and maintenance of commu- 
tators. à . 

Marconi'’s WIRELESS TELEGRAPH Co., 1лтр., Marconi House, 
Strand, W.C.2—Pamphblets: L. 126/4, Marconi Aircraft 
Wireless Telephone, Combined ‘Transmitter and Receiver 
(Type A.D. 2); L. 173/2, ‘Three-kilowatt Continuous-wave 
Transmitter for Telegraphy; L. 199/2, Duplex Telephone In- 
stallations (" X”? Series); L. 200/2, ‘ Y” Series of Portable 
and Semi-portable Telephone-Telegraph Stations; L. Us, 
Marine-pattern Wireless Direction Finder (Type И B); and 
L. 209, 'Testing Set for Aircraft Wireless Apparatus.—All these 
publications ure excellently illustrated.. 

Messrs. А. Н. Hunt, Lrp., Tunstall Road, Croydon.—Cata- 
logue No. 45, containing fully-illustrated details and prices of 
dry batteries, small switches, hand Jumps, motor and cycle 
lighting sets, accumulators, and other electrical accessories. 

Messrs. MannyaT & Puack, 25, Hatton Garden, E.C.1.—An 
illustrated leaflet dealing with ‘* Dependable " slow-speed 
geared motors, three-speed bench drills, ке. Priced. 

CLEAR Hoovers, Lro., '"'Hooterland," Highgate Square, 
Birmingham.—An illustrated and priced pamphlet advertising 
the '" Owl” patent push button. 

MESSRS. CROWTHER & Озвоңх, Lrp., 7, Blackfriars Street, 
Salford.—A folder containing prices of '" Sceando " lamps of 
Various types. | 

Messrs. WM. SANDERS & Co., Falcon Electrical Works, 
Wednesbury.—An_ illustrated and priced pamphlet describing 
a new pattern of ironclad switch and fusegear. 

Messrs. Donovan & Co., 47, Cornwall Street, Birmingham. 
—Publieation. No. 1,123—a price list of electrical supplies, as 
lamps, ates cables, switchgear, conduits, lighting fit- 
tings, &c. 


Calendars.— Messrs. Royce, Lrp., of Trafford Park, Man- 
chester, have issued a serviceable calendar for 1923, with bold 
black figuring on monthly sheets, each of which bears a 
half-tone view of their cranes, capstans, grabs, &c. 

Messrs. E. Dawson & Co., of 10, Gray's Inn Road, London, 
W.C., have issued a wall card calendar with monthly slips. 


Lost Time.—In a review of the stoppages in industry dur- 
ing the past year, the Ministry of Labour Gazette places the 
number of workpeople affected at 555,000, involving the loss 
of about 19,000,000 working days. Comparison with 1921 is 
of doubtful value, as during this year the dispute in the coal- 
mining industry occurred, affecting over a million workers, but 
the number of workpeople affected during 1921 is given as 
1,820,000, and the lost time as approximately 80,000,000 work- 
ing days. i 
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Local Exhibitions.—During the New Year holidays an elec- 
trical exhibition was organised by the Electricity Department of 
the Burgh of Motherwell and Wishaw. Among the firms which 
participated in the display were the General Electric Co., Ltd., 
the British Thomson-Houston Co., Ltd., Messrs. Archibald Low 
and Son, the Meridian Electric Co. ы Messrs. Wood & Cairns, 
Ltd.. Credenda Conduits, Ltd., the Metropolitan- Vickers Elec- 
trical Co., Ltd., Carron Co., Messrs. Williams & Colquhoun, 
the Singer Co., the Anglo-American Co.. and others. A very 
representative display was the result. The radio side of the 
exhibition attracted a great deal of attention, demonstrations 
Þing arranged by a number of companies and the. Hemilton 
Radio Society. 

A successful electrical exhibition was recently organised by 
Messrs. Edwards & Armstrong, Ltd., at Cirencester, Glos. 
(one of their many branches), in co-operation with the local 
Electricity Supply Company. The exhibits covered a wide 
range. and included examples of up-to-date fittings and appa- 
ratus for hghting, heating, and cooking by electricity. Pumps 
and portable drills, &c., were in operation for the benefit of 
those principally interested in the adaptation of electricity to 
power purposes, while country visitors, dwelling out of reach 
of the town mains, were catered for by a Lister-Bruston auto- 
matic plant. 

The second annual exhibition under the auspices of the 
Bradford Wireless Society was opened on January 95th, and 
continues until to-morrow at Belle Vue Barracks, Bradford, 
on a much larger scale than before. There are demonstrations 
hv a dozen local and other firms, showing the latest in radio 
apparatus produced by British manufacturers. News and con- 
certs are being provided by the British Broadcasting Co. “A 
number of sets mannfactured by amateur members of the 
society are also on view. 


South African Tariff on Radio Apparatus.—The British 
and South African Erport Gazctte states that the Union Cus- 
toms authorities have decided to place “ Wireless telegraph 
apparatus and wireless broadcasting sets” under Class VI, 
carrying a general ad valorem rate of 20 per cent., subject to 
З per cent. rebate upon United Kingdoin or Empire products. 


Edinburgh Electrical Contractors.—The Edinburgh mem- 
bers of the Electrical Contractors’ Association of Scotland have 
taken a group of eight stands at the forthcoming Ideal Homes 
Exhibition, which is to be held in the new Industrial Hall, 
Edinburgh, from January 3156 to February Mth. A feature 
is being made of the Wireless Section and receiving apparatus 
by all the principal manufacturers will be shown. A special 
lal broadcasting licence has been granted by the Postinaster- 
General for the period of the exhibition. An effort 1s being 
made to develop the domestic heating load, and constant 
cookery demonstrations will be given, and there will be a 
comprehensive selection of fittings and labour-sav ing appliances. 
е arrangements are in the hands of Messrs. D. S. Munro, 

Mackintosh, A. Pratt. A. J. Shand, and J. Plucknett. 
ED with the exhibition, the contractors are conduct- 
ing @ publicity campaign in the local Press. 


New Turbo-alternator for Lots Road.—W'e briefly men- 
tioned in our last issue the placing of the contract for new 
plant for Lots Road power station. As the London Under- 
cround extensions are completed the electrical power equipinent 
must also be extended, and in anticipation of the opening of 
the new lines now in course of construction, a contract has 
heen placed for а 15,000-kW  turbo-alternator for the power 
station at Lots Road, Chelsea. The turbine will be con- 
structed bv Messrs. C. A. Parsons & Co., Ltd. , and the alter- 

nator by The Metropolitan-Vickers Electrical Co., Ltd. The 
eost Will be £53,000, but this does not include the condensing 
plant, the contract for which has yet to be placed. At the 
same time other alterations are to be made at Chelsea to per- 
fect the existing electrical plant. One of the improvements 
to be effected is the replacing of the cast-iron cylinders of the 
existing turbines with cvlinders of steel, which will 
considerably increase their efticicney. The cost of these works 
will be £47,600, so that over £100,000 altogether is to be 
expended on necessary electrical equipment. 


Book Notices.—'' Who's Who in Engineering," edited by 
John Ed. Sears, C.B.E.. &c. (pp. 1.211). London: The Com- 


pendium Publishing Co. Price 25s., plus postage in the 
United. Kingdom, 1s. 3d.—The_ third ‘edition of this useful 
work of reference shows a further increase in size, short bio- 
zraphies of over 8,000 engineers being now included. The 
information relating to engineering institutions, societies, and 
educational centres has been expanded by the inclusion of 
particulars of bodies of this nature throughout the British 
Derninions. In addition to this, the present edition contains 
avreat amount of matter of general interest to engineers, аз 
notes on current engineering topics, British Standard Specifi- 
cations, and legal notes. Another useful section is the index, 
containing the names and addresses of manufacturers of 
engineering products. Other features are lists of manufac- 
turers’ associations and engineering Journals. 

" Radio Telephony for Amateurs," bv S. Ballantine. Pp. 
25; figs. 152. London: Chapman & Hall, Ltd. Price 7s. 6d. 
net. 

“ South African Mining and Engineering Journal Year 
Book," 1922-3. London: Argus South African Newspapers, 
Ltd. Price 10s. 6d. 


We are informed by the Bureau International de L'Union 
Télégraphique, of Berne, Switzerland, that a new (8th) edition 
of the ''Nomenclature Officielle de Stations Radiotélé- 
graphique '' (in French and English) has been published. Also 
the 3rd (Indian Ocean) and 4th (South Atlantic Ocean) sec- 
tions of the official charts showing the situations of the radio 
stations of the world. 

"Les Marées et leur Utilisation. Industrielle.” By Е. 
Fichot. Pp. vi+256; illustrated. Paris: Gauthier-Villars et 
Cie. Price 9 fr. 

'' Dictionary of Applied Physics," edited by Sir R. Glaze- 
brook. Vol. IIIL—Meteorology, Metrology, and Measuring 
Apparatus. Pp. vii+839; illustrated. London: Macmillan 
and Co., Ltd. Price 63s. net. 

‘* Text-book on Wireless Telegraphy." Vol. IT.—Valves and 
Valve Apparatus, by R. Stanley. Second edition. Pp. xi+ 
394; 249 figs. London: Longmans, Green & Co. Price 16s. - 
net. 

'" Letters of a Radio Engineer to His Son," by J. Mills. 
Pp. vi+265; figs. 136. London: Geo. Routledge & Sons, Бы. 
Price 10s. 6d. net. 


Social Events.—At the invitation of Mr. Robson, of 
Messrs. Robson & Coleman, Electricity House, Haymarket, 
Newcastle-on-Tyne, the staff and employés, with their wives, 
held their annual social evening on Friday, January 19th, at 
the Minories Assembly Rooms. The company present num- 
bered 130. Whist was played from 7 p.m. to 9.30 p.m., after 
which supper was served. During the interval Mrs. Robson 
presented the prizes to the successful players, and Mr. Robson 
also presented prizes to the students who had obtained the 
best results in the Evening Technical Classes. After supper, 
dancing and a second whist drive were indulged in until 1 
a.m. Mrs. Lowrey presented the prizes for the second whist 
party. A vote of thanks to Mr. and Mrs. Robson was carried 
with musical honours. : 

At Leven, Fifeshire, Messrs. Moncrieff's electrical engineer- 
ing Жа held their annual dance, when those present had 
an opportunity of hearing an opera that was being broad- 
custed from London. 


Exports and Imports of Electrical Goods for December, 
1922.—The official returas of electrical exports and imports for 
December show, as regards the exports, a falling off in values 
of approximately £40,000 as compared with November, but in 
comparing the figures allowance should be made for the 
Christmas holidays. The total value of electrical exporta for 
the month was £901,309, as compared with £944,074 for 
November, the principal decreases occurring in electrical 

goods and apparatus (£20,000 decrease) and telegraph and tel- 
Шол instruments and apparatus (£70,000 decrease). The 
values recorded for nearly all the other items were well 
maintained, and in some sections Increased, the electrical 
machinery export section showing an Increase of £27,000. 

The total weight of electrical machinery exports for the 
month was 1.608 tons, as compared with 1.196 tons in Decem- 
ber, 1921, and 1,333 tons in December, 1920. 

The electrical imports for the month totalled £262,634 as 
compared with £250,182 fer the previous month, an increase 
of £12,000. Increased values are recorded in all sections with 
the exception of electrical machinery and telegraph and tele- 
phone instruments and apparatus. 

Electrical re-exports at £16,647 are £4,000 in excess of the 
November totals. 


VALUES OF ELECTRICAL EXports AND IMPORTS FOR DECEMBER, 


1922 
Exports. Imports. Re-exports. 
£ £ £ 
Electrical goods and apparatus 101,222 72,547 3,952 
Insulated wires and cables 186,145 20,291 — 45 
Glow lamps i 21,746 ` 40,239 480 
Arc lamps and parts 23 m 300 892 — 
Batteries and accumulators 40,509 16,788 175 
Meters and instruments 30,59L 6,139 979 
Carbons 1,106 8,603 244 
Electrical Machinery.— 
Railway and tramway motors ... 25,250 — — 
Other motors and generators... 136,419 — — 
Switchboards (not telegraph or " 
telephone) As : 7,602 255 — 
Electrical 1nac hinery, unenume- А 
rated Е 162,274 58,076 9,785 
Telegraph and telephone cable 
and material.— 
Telegraph and telephone wires А 
and cable (not submarine) ... 35,638 7,025 — 
Submarine telegraph and tele. 
phone cable . 63,500 — — 


Telegraph. and telephone instru- : _ 
ments and apparatus 85.815 25,210 


Totals . £901,309 — £262,624 
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Catalogues Wanted in China.—Mr. E. Н. Berry, 3a, 
Wongkashaw Gardens, Shanghai, N. China, consulting elec- 
trical engineer, wishes to receive electrical, &c., trade litera- 
ture, especially referring to cheap or fairly cheap new electrical 
oods and novelties that might appeal to the Chinese mind. 

г. Berry, in a letter to us, says:—'' Anything new takes on, 
especially with electrical apparatus. Samples, where possible, 
would be useful.” 


A Well-tried Vacuum Cleaner.—A fire which occurred in 
the stores at the Ponders End works of the Edison Swan Elec- 
tric Co., Ltd., some little time ago served, in & measure, to 
accentuate the robust qualities of the '' Little Glutton ’’ vacuum 
cleaner, which is manufactured by the company. Several of 
these machines were stored in the building which was com- 
pletely destroyed by the fire. One of the vacuum cleaners was 
subjected to sufficient heat to melt some of the metal parts, 
and to badly distort others, and was also saturated by water. 
On its being placed on circuit it was found that the motor 
was in quite good running order, and the suction, as recorded 
on the water-gauge, had only decreased by half an inch from 
that originally recorded when the machine was new. 


Russian Notes.—A Russian journal says that important 
successes have been achieved in the production of insulators 
. for pressures up to 40,000 V, and the production of “ Yulet " 
insulators has been begun at the Isolyator and Slavyansk fac- 
tories. The Russian cable factory in Moscow is to be enlarged 
and machinery added. | 

The organising work for the formation of an All-Russian 
company for financing local electrical concerns is completed. 
The necessary capital has been subscribed, and 10,000 shares, 
making а sum of 500,000) gold roubles, have been allotted to 
the Glavelectro, a number of co-operative concerns, &c. 

The Presidium of the Government Planning Authority has 
approved the statement of the year’s credit requirements for 
electrical construction in Russia, for the working year 1922- 
X3, namely, 3,919,000 gold roubles for the purchase of the 
necessary materials and machinery abroad, and 5,134,000,000 
paper roubles (1922 standard rouble) for similar and other ex- 
penditure in Russia. | | 

In connection with the general plan for the electrification 
of Azerbaidzhan, the following work has been completed by 
the Electrical Construction Department :—The reconstruction 
of the hydro-electric station in Kuba, where the building has 
been repaired and the equipment of the steam-driven power 
station has been put in order, and the work of illuminating 
the towns of Schusha and Agdasha has been begun. Besides 
this, the installation of the Kuba electric station has been 
completed, along with the town electric lighting system. "The 
defects in the power station and lighting systems in the town 
of Gandzhe and other towns have been remedied. Projects for 
the construction of power stations in Schusha and Agdasha 
and the installation of a lighting system and electro-mechanical 
workshops in Agdasha have been prepared. Private projects 1n 
Schusha and Agdasha are held up for want of funds. A series 
of small local stations is in contemplation. 


Trade With Czecho-Slovakia.—At the London Chamber of 
Commerce on Wednesday Lt.-Col. Sir Samuel J. G. Hoare, 
Bart., C.M.G., M.A., M.P., Secretary of State for Air, de- 
livered an address on '' Czecho-Slovakia as а Geographical 
Centre of European Trade." Dr. V. Mastny, Minister Plenipo- 
tentiary for Czecho-Slovakia in London, was present. A pro- 
posal was to be submitted” for the formation of a Czecho- 
Slovakian section of the Chamber. 


A Works Visit.—On January 18th the Duke of York paid 
a Visit to the works of the London Electric Wire Co. & Smiths, 
Ltd., Leyton, accompanied by the director of the Industrial 
Welfare Society, Mr. Robert R. Hyde. Не inspected the 
various departments and expressed his satisfaction and interest 
in what he saw. 


Electricians’ Wage Reduction. —Electrical trade workers 
in South Wales have accepted a reduction of 5s. for skilled 
and 3s. for unskilled workers per week from February lst.— 
Financier. 

New French Companies.—There has been formed at 
Thouars (Avenue de la Gare) the Energie Electrique de 
Charentes, with the object of distributing energy in the pro- 
vince of Anjou. The capital is fixed at 200,000 fr. 

Comptoir Industriel Electro-Mécanique is the style of a 
company established for the manufacture and sale of electrical 
apparatus. The capital is 850,000 fr., and the offices are at 
Toulouse, 59, Rue Raymond LY. 

There has been embodied at Gradignan (Gironde) the 
Société Radiolaire for the manufacture and sale of heating 
and other apparatus. The capital is 150,000 fr. in 500-fr. shares. 

Electrical Developments in North Africa.—A new company 
has recently been formed in Bordeaux (42, Allées d’Orleans), 
with a capital of 1,500,000 fr. and the title La Compagnie 
Africaine d'Electrieité, to establish electric lighting and 
industrial plants in North Africa. 

Manufacture of Telegraph Apparatus in Bulgaria.—It is 
reported from ‘Sofia that a concession has been granted to a 
company for the establishment of a factory for telegraph 
apparatus in that city. The share capital amounts to 5,000,000 
leva, one half of which has been provided by the State and the 
other halt by the Czecho-Slovakian company '' Telegraphie,’’ 
of Prague. 


New German Coal Loans.—A Bill has been laid before the 
Diet of Saxony to authorise the Ministry of Finance to raise 
one or several loans of up to 3,000,000,000 marks for the 
extension of the Saxony State coal mines and electricity works. 
The Bill proposes to leave it to the Ministry to determine the 
State liabilities in the bonds not in marks or a foreign currency, 
but to draw these bonds in material values, possibly in coal. 
It is stated that the Government power station at Hirschfeld, 
based upon local coal, has gradually been developed to 85,500 
kW. It is proposed to erect a second power station at Bohlen, 
where coal will also be used, and this station and that at 
Hirschfelde and the Reich power station at Lauta will have 
a total capacity of 160,000 kW and be able annually to produce 
700,000,000 kWh. 


British Municipal Contracts: An Appeal to the Govern- 
ment.—The following is a copy of a communication that has 
this week been addressed to Mr. Bonar Law by the Federation 
of British Industries : —'" The Grand Council of the Federation 
of British Industries at their meeting held on Wednesday, 
the 17th instant, unanimously decided to urge upon H.M. 
Government the importance of placing public contracte, both 
national and municipal, in the United Kingdom. 

'* The arguments in favour of such a course on general social 
and patriotic grounds in the present industrial condition of the 
country are obvious. The placing of such contracts in this 
country would, unlike most of the schemes for the relief of 
unemployment, provide work for the skilled craftsmen, whose 
continued employment is so vitally necessary to the efficiency 
of industry, as well as for the unskilled worker, and by re- 
fusing to eanction loans or expenditure unless British plant 
and materials were specified, the Government would be taking 
& definite step to relieve general unemployment. 

" The Federation have hitherto hesitated to press for suc 
action, owing to the possibility of large divergencies in price 
or of difficulty in obtaining sufficiently prompt delivery. 
British. industry can now, however, give earlier and more 
certain delivery than the majority of foreign manufacturers, 
while the differences in price have become substantially less, 
where they have not altogether disappeared. 

'' The Federation are well aware that public authorities may 
urge that they are custodians of public funds and thus bound, 
other things being equal, to expend those funds in the 
cheapest markets. In the case of municipal works, financed 
by loan, the burden on the rates caused by the necessity of 
raising the additional (and relatively small) sum required to 
cover any difference in price, is negligible, as it can be covered 
by a sinking fund payment spread over a period of years, 
and now that British. prices are comparable with even the 
lowest foreign prices, this arguinent has lost much of its force. 

'" Even where foreign prices are still lower than British, the 
Federation are of opinion that the following considerations 
should be taken into serious account. 

'" In the first place, the continued placing of orders abroad 
by British public authorities has a very serious effect upon 
the prestige of British industry, and this effect is not con- 
fined to the country in which the order is placed since the 
foreign manufacturer takes advantage throughout the world 
of the advertisement thus given to him. "There is very little 
doubt that persistence in such & course would lead to the loss 
of many valuable foreign contracts which would otherwise have 
been secured by British firms. 

`* In present circumstances the expenditure of public funds 
abroad means, in fact, the direct importation of labour into 
a country where there is already в serious state of under- 
employment. The publie authority, therefore, which places 
contracte abroad is paying double labour costs on the materials 
purchased, since there is the labour cost abroad represented 
in the price of the materials and a second labour cost at home 
in the form of relief for the unemployed in this country. It 
is true that an individual local authority may believe that by 
placing an order in another part of the country they are not 
helping to solve their own problem of unemployment. As, 
however, from 50 to 80 per cent. of the cost of the materials, 
plant, &c., would rapidly be put into circulation in the form 
of wages, thus creating a demand for commodities which will 
react on unemployment throughout the country, even this 
somewhat narrow argument loses much of its weight. 

'' The Federation also consider that in adjudging this question 
rome importance should be attached to the abnormal circum- 
stances of the present time and in particular to such matters 
as the temporary advantage in competition conferred upon 
some foreign manufacturers by depreciated exchanges. 

“ The Federation therefore hope that the Government will 
adopt the definite principle that in all contracts financed by 
publie funds, the plant and materials specified must be 
British, and will issue instructions to the departments con- 
cerned that no sanction should be given to expenditure or 
to the raising of loans by public authorities for such expen- 
diture without the insertion of such a provision. 


(Signed) ‘* ERIC GEDDES, 
“ President." 


German-Russian Trade.—It is stated that the Russo- 
German Electro-Union Co. has been constituted in Berlin for 
the promotion of trade with Russia and the border States. 
The promoters are the Halkethal Wire Co., the Paul Mever 
Co., the Lorenz Electrical Co., and the Lloyd Dynamo Works 
Co. 
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For Sale.—The London & North-Eastern Railway invites 
offers for surplus electrical machinery, including generating 
sets, condensing plant, boilers, feed pumps, &c. 

Messrs. Furber & Maskell are inviting offers for the pur- 


chase of the assets of the Malden Engineering & Aircraft 


Equipment Co., Ltd. 

Stoke-on-Trent electricity department has for disposal one 
300-kW single-phase alternator, direct coupled to a McLaren 
compound vertical engine, with exciter, two circulating 
ere two air pumps. (See our advertisement pages 
to-day. 


Bribery.—The Prevention of Corruption Acts make it a 
criminal offence, the penalties being very heavy, to offer or 
туе an employé any secret commission or discount or other 
gift; or for an employé to ask for or accept anything of the 
kind. The misuse of documente—false receipts, double tenders, 
or invoices, &c.—is also prohibited. All who value honest 
service and clean trading are asked to co-operate with the 
Pribery and Secret Commissions Prevention League, Incor- 
porated, which gives free advice and assists in enforcing the 
observance of the law. All communications are treated as con- 
hdential by the secretary, 9, Queen Street Place, London, E.C.4. 


Rnbber Research.—At a meeting of the Institution of 
Rubber Industry, held at Manchester on Monday last, Mr. B. 


D. Porritt, director of the Research Association of British 


Rubber and Tyre Manufacturers, read a paper on the scope and 
progress of the Research Association. 


Kathanode Battéries.—Tae D. P. Battery Co., Lrp., has 
received a repeat order (placed without competition) from 
Messrs. Weston & Westall, for one of its ‘‘ Kathanode " 
traction batteries. In both cases the batteries are for Garrett 
оп vehicles. 


B.E.D.A. Annual Meeting.—The third annual general 
meeting of the British Electrical Development Association, 
Incorporated, will be held at the Hotel Cecil, W.C.2, on Friday, 
March 16th, at 12 noon, and will be followed by the annual 
luncheon of the Association at 1 p.m. 


LIGHTING AND POWER NOTES. 


Aberdeen.—Puiant ExTENSIONS.—The Corporation on Janu- 
ery 15th approved a recoinmendation by the Electricity Com- 
inittee for extensions to the engine room and switch chamber 
at the Ferryhill electricity works at an estimated cost of 
£5,598. 

Australia. New SoutH WALES.—The Dorrigo hydro-electric 
scheme has recently been completed and put into operation. 
The scheme consists of a weir across Bielsdown Creek, about 
a mile above Dangar Falls. The water is carried to the power 
station, situated on the bank of the creek 230 ft. below. Two 
turbo-generators are installed, each of 100-kW capacity. The 
generators supply current at 2,300 V, which is transmitted 
over two miles to the town of Dorrigo, and there transformed 
for lighting the town and supplying the butter factory and 
town with power. 

Victor14.—The Victorian House of Assembly has adopted a 
Bill providing for the raising of £1,576,000, to be spent on the 
works of the State Electricity Commission. Included in the 
sum is £760,000 for additions to the main scheme, power house, 
&c., at Yallourn (Morwell), £120,000 on extensions of the trans- 
mission line to the south-west of the State, £50,000 for the 
Sugarloaf hydro-electric scheme, and £70,000 for an electricity 
scheme in Gippsland, beyond Morwell.—Reuter’s Trade Service 
(Melbourne). 

WINDSOR (QUEENSLAND).—The Town Council has under con- 
sideration a proposal to obtain a bulk supply of electricity from 
the City Electric Light Co. A loan of £25,000 has been 
promised to carry out the scheme. 

Саѕхо (N.S.W.).—The Town Council has adopted a tem- 
porary scheme for lighting the town by electricity. The Chief 
Engineer of the Public Works Department has suggested a 
hydro-electric scheme utilising the Richmond River. 

Clarence River (N.S.W.).—Steps are being taken by the 
County Council to raise a loan of £100,000 in connection with 
the proposed Nymboida hydro-electric scheme. 


Barrow.—BREAKDOWN.—A breakdown occurred at the elec- 
tricity works on January 18th due to a mouse which found 
its way on to an oil switch. A short-circuit resulted, and the 
town was in darkness for over half an hour. 


Basingstoke.—Loan.—The Town Council has applied to the 
Electricity Commissioners for a loan of £1,734 to meet the 
cost of the extension of the mains to Sherborne St. John. 


Bedford.—SpeciaAL ORDER.—The Rushden and District Elec- 
tric Supply Co., Ltd., is applving for a Special Order to extend 
its area of supply so as to include certain parishes in the North 
and North-west of Bedfordshire, and a boundary line between 
the proposed areas of supply of the Bedford Corporation and 
the company has been agreed provisionally. Negotiations are 
proceeding for the supply of electricity in bulk to Biggleswade 


Urban Council, and the Bedford Town Council has included in 
its area 36 parishes, in respect of which a Special Order в 
being applied for. 


Bexhill.—New Power Station.—The Town Council has ac- 
quired a site at Little Common for the erection of an addi- 
tional generating station. 


Bradford.—ELEcrRiciTY SuPPLY.—The Corporation Unem- 
ployment Sub-Committee and the local Board of Guardians 
have under consideration further schemes for providing work 
for the unemployed, including the laying of new mains at an 
estimated expenditure of £49,000, subject to Government grants 
being obtained up to 80 per cent. of the amount paid in wages 


Bradford-on-Avon.—ExEcTRICITY SuPPLY.—The Rural Coun- 
cil has decided to support the application of the Western 
Electric Distributing Corporation, Ltd., for powers to supply 
electricity to parishes in the area of the Council. The Cor- 
poration proposes to obtain electricity in bulk from Bath. 


China.—Hypro-E.ectric DEVELOPMENT.—According to the 
bulletin of the Bureau of Economic Information, the Foochow 
Electricity Co. is making estimates for the erection of a 
hydro-electric plant at the waterfalls between Shihping and 
Lungting, in the Kutien district.—Heuter's Trade Service 
(Shanghai). 

Continental.—France.—Application has been made by the 
Société Agricole d'Electricité de Ray-Cendrecourt to set up 
two 10,000-V transmission lines to serve a number of communes 
in the Haute Marne and Haute Saóne departments. 

The company La Régionale Electrique, of Lyons, has applied 
for sanction to set up a distribution network to serve 16 com- 
munes in the department of the Isére. 

The Ministry of Public Works is studying the formation of 
a hydro-electric group in the St. Etienne and Grenoble region, 
embracing five electrical companies and the Firminy Ironworks, 
with the title of Société pour le Transportation de l'Energie 
du Centre, with a view to obviating the difficulties experienced 
by the various trusts from the lack of power during the recent 
drought. Four transmission lines are projected, two of which 
will be for 3-phase, 50 periods, 120,000 or 150,000 V, to be 
completed in four years; and the other two in ten years. 

The departmental authorities of Bouches-du-Rhóne have 
applied for a concession for the erection of two hydro-electric 
stations at Meyrargues and Saint Christophe. The former, 
on the Durance-River, is to be completed first. 15,000 kW 
will be reserved for the Minister of Agriculture for the irriga- 
tion of the Crau, the Camargue, and elsewhere. The cost of 
the two stations is estimated at 140,000,000 fr. The transmis- 
sion lines to Marseilles and Lamanon will cost a further 
10,000,000 fr. The total power of the two stations, linked with 
secondary stations, including an auxiliary station at Marseilles, 
will be 63,000 kW. UK. 

The Board of the Energie Electrique du Nord has decided 
to take in hand at once the second stage of the construction 
of ite new generating station at Comines. It is intended to 
install additional plant of 35,000 h.p., which will bring the 
total capacity of the station to 150,000 h.p. 

CZECHO-SLOVAKIA.—PRAGUE.—A company has been formed, 
with the help of the State and the province of Bohemia, 
which will provide the town with the electricity. This com- 
pany, which has & capital of 180,000,000 crowns, has been 
formed at Ervenice under the style of the Central Electricity 
Works. The works will be erected near the Edwige lignite 
field at Ervenice not far from Most (North-West Bohemia). 
lts initial output will amount to 45,000 kW. The current 
will be transmitted to Prague at a pressure of 100,000 V. 
Preparatory operations in connection with the building of 
the works, which will be the largest in Czecho-Slovakia, have 
already been commenced.—Reuter's Trade Service (Prague). 


Cwmamman.— ELECTRICITY SoPPLY.—The Urban Council has 
instructed the clerk to write to the Swansea Corporation ask- 
ing the Corporation if it would be prepared to light the dis- 
trict by electricity and on what terms. | 


Formby.—EurcrRiciTY SurrLY.—Arrangements have been 
completed under which the London & North-Western Railway 
Co. will supply electricity for private and public purposes in 
Formby and Hightown. In the latter case the Little Crosby 
Urban District Council has the right to take over the under-. 
taking on giving six months’ notice. 

Glasgow.—New Sus-Stations.—The Electricity Committee 
has recommended the purchase of a site in Langside for a 
sub-station. It is also recommended that an additional sub- 
station be built in the central district of the city, and that & 
site in Virginia Street be purchased for that purpose. 


Grampians.—HYDRO-ELECTRIC SCHEME.—The Evening News 
stated on January 9th that the necessary capital for tho carry- 
ing out of the Grampians hydro-electric scheme had been 
raised, and that it was proposed to commence operations at 
an early date. 


Hastings.—Loan.—The Corporation has applied to the Elec- 
tricity Commissioners for sanction to the borrowing of £10,000 
for services and £1,000 for meters. Rye Town Council, which 
is applying for powers to supply electricity to the borough, 
has applied to the Corporation for the advice of the borough 
electrical engineer (Mr. Ferguson) upon the negotiations. The 
matter has been referred to the Electricity Committee for a 
report. 
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Irish Free State.—WickLow.—At an inquiry into the Wick- 
low Urban Council's application for an Electric Lighting Order, 
the representative of the Free State Department of Commerce 
said it was intended that in future all such municipal under- 
takings in the Free State area would be governed from Dublin. 


DunLIN.—Cables Cut.—On January 16th the cables forming a 
number of arc-lamp circuits on the north side of the city were 
cut, and several streets were deprived of light. Over a hun- 


dred lamps were affected, but the damage was repaired on the 
following day. 


Littleborough.—ErrEcrRicirY Іх Burnk.—The Urban District 
Council has referred to its consulting electrical engineer for 
consideration and report revised terms submitted by the Roch- 
dale Corporation for eupplying electricity in bulk. 


Liverpool.—ExTENSION OF ARFA.—The Order made by the 
Electricity Commissioners extending the Corporation's area of 
supply to include Bootle, Litherland, Waterloo-with-Seaforth, 


und Great Crosby has been confirmed by the Minister of 
Transport. | 


London.—Price Repuctions.—The St. James’ and Pall Mall 
Electric Light Co., Ltd., has reduced the prices of energy as 
from the December meter readings. The new schedule is as 
follows :—Lighting, first 4,000 kWh per annum, 6d. per kWh, 
beyond 4.000, 43d. per kWh (minimum 10s. per quarter); 
power, 13d. per kWh, with a fixed charge of 9s. per rated h.p. 
per quarter; and heating, 12d. per kWh. 


Nottingham.—Eecrricity OrDER.—The Town Council has 
applied for authority to extend the electricity mains to several 
parishes outside the city. 


Rampside. — INAUGURATION оғ ELECTRICITY SuppLy.—A 
supply of electricity for private purposes was inaugurated last 


week. Electricity is obtained from the Barrow-in-Furness 
^ Corporation. 


Rochdale.—ExrENsioN oF SuPPLY.— The Electricity Commis- 
sioners have sanctioned the supply of electricity by the Cor- 
poration to Milnrow. The cables have been laid to Firgrove, 
and when these and the sub-station are completed, the supply 
will be available. 


South Africa.—Jouannespurc.—The Town Council has “ re- 
ceived," by a majority of one, a report prepared by the Elec- 
tricity Committee upon the advisability of a temporary bulk 
supply from the Victoria Falls Power Co. to meet the pressing 
demand for electricity. It is estimated by Mr. Sankey (the 
electrical engineer) that it will take five years to erect the 
buildings and install the necessary plant to meet future require- 
ments, and the Power Co. has offered to supply energy at а 
flat rate of 34. per kWh for that period. As the fecling of the 


Council is so evenly divided, it is doubtful if the scheme will 
be proceeded with. 


Southam pton.—Price Repuctions.—The Electricity Commit- 
tee has recommended the following reductions in the charges 
for electricity :—Tighting, from 6d. to 5d. per kWh; and 
heating and cooking, from lid. to 114. per kWh for the 
summer quarters. ` 


ELECTRICITY ORDER.—The Electricity Committee has also re- 
commended that application be made to the Electricity Com- 
missioners for an Order authorising the Borough Council to 
supply electricity in the district of South Stoneham. 


Stoke-on-Trent.—FLrEcTRICITY EXTENSIONS.—Important ex- 


tensions to the electricity undertaking were formally opened on 
January 18th. 


Ticehurst.—Exectriciry Suppty.—-The Rural Council has re- 
ferred to the Clerk a proposal from the Parish Council that 
electricity should be obtained from the Tunbridge Wells Cor- 
poration for Frant, Wadhurst, and Ticehurst. It is proposed 
that a company should be formed to obtain electricity from 
Tunbridge Wells, and that the Council should guarantee a 
portion of the capital. 


Truro.— ELECTRICITY SUPPLY.—The Town Council, on January 
17, approved of an electric lighting scheme to be carried out 
by the Cornwall Electric Power Co 


“Маге. —Егесткасіту — OHanGEs.— The North Metropolitan 
Electric Power Supply Co. has applied to the Electricity Com- 
missioners for an Order altering the maximum charges for 
electricity to a flat rate of 104. per kWh for lighting, or, for the 
equivalent of the first 100 hours’ use per quarter of the maxi- 
mum demand, 1s. per kWh and 4d. beyond. For lighting and 
heating metered together, a fixed charge of £24 per kW per 
annum, and 134. per xWh for electricity used, with minimum 
pavinents of 12s. 6d. for each winter quarter, and 8s. 4d. for 
each summer quarter. For power, a flat rate of 4d. or £1 per 
kVA of the maximum demand per quarter, and 1d. per kWh 
for all electricity metered, subject to an advance of 50 per cent. 


Watford.—EFxrTrNsIoN OF AREA.—The Minister of Transport 
has contirined an Order made by the Flectricity Commissioners 
extending the Urban District Council's area of supply to in- 
clude Hemel Hempsted, King’s Langley, and Bovingdon. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—MELBOURNE.—The Victorian Minister of Public 
Works is considering a proposal submitted by the Melbourne 
Tramways Board for the development of the tramway system 
in the metropolis. It is proposed to abandon a number of 
existing. tramway routes and to lay 53 new routes. The 
scheme is estimated to meet requirements until 1940. 


Continental.—S w1iTZERLAND.—With a view to relieving the 
great amount of unemployment in the Swiss machine and elec- 
trical industries, the general management of the Federal Rail- 
ways 15 about to lay a proposal before Parliament for the 
acceleration of the electrification of the railways. According 
to the new programme, from 75 to 80 million francs will be laid 
out annually instead of 50,000,000 as hitherto.—Reuter's Trade 
Service (Zurich). | 


India.—SinGarork.—An advance party of the Shanghai 
Tramway Co. has arrived in connection with the taking over 
of the Singapore system by that body. It is understood that 
railless traction is to be the future system.—Reuter's Trade 
Service (Singapore). 


London.—NortH Lonpon.—The London, Midland & Scottish 


Railway Co. has informed the Hackney Borough Council that 


it has no immediate intention of electrifying the North Lon- 
don Railway from Broad Street to Poplar, but that the question 
will not be lost sight of. 


Newcastle.—I.oan.—The Transport and Electricity Commit- 
tee has recommended that application be made to the Ministry 
of Transport for sanction to the borrowing of £179,558 in 
respect of past and prospective tramway work, including the 
North Road improvement scheme. 


Southampton.—New Rovute.—The Tramways Committee has 
recommended that application be made to the Ministry of 
Transport for sanction to construct a double track on the pro- 
posed extension of the route to Bitterne Park and to carry out 
the scheme as soon as the laying of the Avenue and Hampton 
Park tracks is completed. The Ministry of Transport has 
already approved of the laying of a single track. 


West Hartlepool.—Raitiess Car System.—At a recent meet- 
ing of the Town Council, the chairman of the Tramways Com- 
mittee stated that the estimated cost of substituting railless 
cars for the present system was £9,000, but the committee had 
found that by using its own labour, the cost would be re- 
duced. Application has been made to the Ministry of Trans- 
port for a Provisional Order to carry out the scheme. It was 
pointed out that it would cost £40,000 to relay the track. 


Yarmouth.—TRack RENEwALs.—The Tramways Committee 
has recommended the Town Council to renew certain portions 
of the tramway track at an estimated cost of £60,000. The 
Council has decided to obtain the advice of its consulting engi- 
neer before proceeding with the scheme. 


TELEGRAPH & TELEPHONE NOTES. 


China.—Suancuat.—-Commercial wireless communication be- 
tween the United States and China has now been established. 
The Federal Telegraph Co. announced on January 5th that a 
station at Hillsboro, Oregon, working on 8,400 metres, was 
being heard regularly at Shanghai, where the company had 
erected an experimental station.—Reuter (San Francisco). 

An American company intends shortly to inaugurate a 
radio-telephone broadcasting service in Shanghai.—Reuter 
(Shanghai). | 


Françe.—RaDIo CoMMUNICATION.—Direct communication has 
just been set up between France and Poland. Since December 
oth direct communication has been established between sta- 
tions at Paris and Beyrout, served respectively by the Radio 
France and Radio-Orient companies. Urgent telegrams are 
received at triple tax, and deferred and Press telegrams at 
half tarif. 

TELFSTERFOGRAPHY.—It is announced that further experi- 
inents are to be made by the French telegraph and telephone 
service In connection with the transmission by wire or radio 
of photographs, drawings, finger-prints, and handwriting by 
the system invented by Dr. Belin, known as telestereography. 
It is hoped that the ‘system may prove of particular use in 
communicating with Eastern countries, such as Japan and 
China, where it would be of advantaye to transmit the native 
characters instead of having to translate them into a Western 
alphabet.—Reuter. 


International Telephony.—F'nENcH CoxFERENCE.—Represen- 
tatives of the Western nations of Europe are being invited by 
the French Government to take part in a departmental con- 
ference to consider the linking-up of Europe by telephone. The 
plan involves communication between England, France, Bel- 
gium, Switzerland, Italy, Spain, and Portugal. The Confer- 
ence will deal with the preliminary questions regarding. the 
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class of conductors to be used, the amount of underground 
cable and open wire that will be needed, the traffic to be car- 
ried, and the number of circuits, the location of ' ' repeater ” 
stations, and, in fact, all the technical details which it is 
necessary to settle in preparation for an administrative confer- 
ence, at which all the points of international poliey and the 
methods of handling the system in an international sense 
can be developed and agreed upon.—Morning Post. 


Italy. —NeEw CasBLE.—According to the  Elettricistà, the 
Italian Chamber of Commerce in New York has been asked 
to lend its moral and financial support to the organisation of а 
company to lay а telegraphic cable from the Azores to Italy 
and of a direct cable service from Italy to the United States. 


Kenya Colony.—Rapio-TeLeGRaPHY.—In connection with the 
project whereunder: the Marconi Co. is to erect a long-range 
radio station in the Union of South Africa, the British South 
African Export Gazette says that public feeling in Kenya 
Colony is greatly perturbed at the prospect of being omitted 
from the scheme, and во great is the pressure being brought 
to bear that its re-inclusion seems highly probable. In South- 
West Africa tenders have already been obtained for the erec- 
tion of radio station buildings at Walfish Bay. From Cape- 
town to Nairobi, in fact, radio holds the popular attention, 
and active markets are developing or in prospect not only 
for large station equipment, but for small receiving sets and 
apparatus for private users. 


Norway.—CoMMUNICATION WITH AMERICA.—As a result of 
the installation of a new valve transmitter, the wireless station 
at Bergen has repeatedly been in communication with 
American stations, whose signals have been distinctly heard. 
The Bergen station has also been equally successful in trans- 
mitting replies, the American stations reporting that the 
signals were very distinct.—Reuter (Christiania). 


Radio- Telephony.—Gr4scow: BroapcastTinG STATION.—The 
Glasgow Corporation Electricity Committee had before it on 
January 18th an application by the British Broadcasting Co., 
Ltd., for permission to install broadcasting apparatus at the 
Port Dundas generating station. The application was remitted 
to a sub-committee for consideration and report. 

BroavcasTinG | LicENCEs.— With the coming of “frame” 
aerials the practice has grown among enthusiasts of taking 
their receiving instruments with them to parties аб the houses 
of friends. ‘The General Post Ottice having heard of this prac- 
tice has decided that it is not permissible. A broadcast licence 
is issued in respect of a definite address, and must be used 
only at that address. Movement is permitted to agents of 
Wireless firms, bond fide lecturers and demonstrators, and a 
few others. These are known as ` pedlar’s’’ licences, and the 
issue is limited. Even if a holder changes his postal address 
he inust go to the Post Office and have the nonne altered on 
his licence. 


Radio-Telegraphy. — JOURNALISTIC ENTERPRISE. — On and 
after February 10th an Atlantic edition of the Daily Mail will 
be printed and published on board the Cunard Co.'s liners 
sailing between Southampton or Liverpool and New York and 
other North Atlantic ports. News from the U.S.A. and Great 
Britain will be conveyed by a special radio ‘service. 


Switzerland.—Rapio-TELEGRAPHY.—À convention has been 
urranged between the German and the Swiss Governments 
Whereby all the Swiss networks may now communicate with 
all the networks of Bavaria and. Wurtemberg, also with those 
of the postal districts of Darmstadt, Frankfort-on-Main, 
Rarlsrube (Baden), and Constance. It is announced also that, 
by an agreement between the Governments of France and 
Switzerland, all the Swiss networks may now exchange mes- 
sages with all the networks in the Department of the Upper 
Rhine. The tax for a non-urgent conversation within a 
distance of JU kilometres is 1 fr.; above that distance, 2 fr. 


The Telephone Service.—TnHE  PorrEuiEs.—The Postmaster- 
General (Mr. Neville Chamberlain) has made a concession 
which no previous holder of the оћсе has made. Owing to 
the blizzard of three weeks ago a thousand local telephones 
were thrown entirely out of action, and a large number has 
not yet been restored to service. The P.M.G. has agreed 
to entertain claims from subscribers and to allow rebate of 
rental for the period during which the service was interrupted, 
provided the interruption lasted more than one week. It is 
pointed out, at the same tine, that the P. M.G. 15 expressly 
covered, under his agreement with subscribers, against. any 
such claims. —Evening News. 

ELECTROPHONE SERVICE.—The electrophone has been a luxury 
to be obtained by telephone subscribers in London for over 
thirty years, but many people familiar with the principles of 
broadcast radio transmission have no acquaintance with the 
electrophone. Installed in front of a stage, concert platform, 
or pulpit, it gathers up music and speech and carries them 
over the telephone wires to subscribers in their homes, where 
special receivers are attached to portable stands. The develop- 
ment of broadcasting seems likely seriously to invade the pro- 
vince of the electrophone. The company which, under a 
licence from the Post Ottice, operates tMc electrophone service 
is. however, facing the new position optimistically. One, of 
the directors stated that thev served only a limited section of 
subscribers, numbering some two thousand, throughout the 
London telephone area, and the electrophone would always 


Electrical material.* 


prove attractive to people who wished to listen, with & mini- 
mum of trouble, to an entertainment or church cervice of their 
own choosing. Radio amateurs at present, it was pointed out, 
had to be content with what was given them.—The Times. 

‘New HEeLsBY ExcHANGE.—AÀ new telephone switchboard was 
opened on January 18th at Helsby, replacing with up-to-date 
apparatus the existing switchboard. Subscribers retain their 
present numbers, and the new exchange is to serve the same 
area as previously. 


United States.—'' BROADCASTING " To EUROPE.—A£ the end ` 
of the present month the Bamberger broadcasting station, 
Newark, New Jersey, is to attempt to transmit the whole of 
a recital by Miss Edith Bennett, an American soprano, to 
Europe. 'The speech and music transmitted from the station 
are already heard distinctly at Panama and places on the 
Pacific Coast, and successful results are therefore anticipated. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL ан in eee the 
** Official Notice '' appeared.) 


OPEN. 


Australia.— MELBOURNE.—Electricity Commissioners. March 
15th. Motors, starting and isolating switches. (January 12th.) 
April 28th. Transformers and spares. (January 12th.) . 
Melbourne and Metropolitan Tramways Board. March 28th. 
Manual control gear and switchboards for rotary converter sets. 
Mr. W. O. Strangward, secretary, 673, Bourke Street, Mel- 

bourne. 

Victorian Railway Commissioners. February 28th. Electric 
train lighting equipment (axle generator system).* 

March 14th. Twenty-five dwarf electric signal mechanisms.* 

Postmaster-General’s De yea rere February 2lst. Telegraph 
apparatus. February 22nd, switchboard parts. March Ist, 
telephone and telegraph parts. March 16th, telephone and 
switchboard parts and wires. March 21st, testing and protec- 
tive apparatus. (January 19th.) 

SYDNEY.—April 30th. City Council. Protective apparatus 
d и power house.—Reuter's Trade Service (Mel- 

ourne 


Belfast.—January 30th. Electricity Department. One 
оа -driven оша pump, To 00 Е. pu (January 
2th.) ЧУ” 


Belgium.—Municipal authorities of HamaliescuscHug. 
For the concession for the supply of electrical energy for light- 
ing and power purposes in the town. 

TouRNAI.—February 18th. Electric supply to the city. Par- 
ticulars, Service des Travaux, 58, Rue Saint-Martin; Tournai. 


_,Chile.—SantiaGo.—April 10th. Chilean State Railways. 


Clacton.—March 7th. Electricity Department. One 
340-b.h.p. Diesel engine, one 225-kW multipolar shunt-wound 
generator, cooling plant, steel structure and pipework. {бее 
this issue.) 


Eastbeurne.—F шыра, 10th. Electricity {Берат 
Coal suction conveying plant. (January 12th.) 


Egypt.—Cargo.—March 15th. Minister of the Interior. 
Supply of electrical fittings for 12 months. Director, Personal 
апа Equipment Department, Ministry of the Interior, Cairo. 

February 7th. Ministry of the Interior. Stores, including 
electrical Мей for 12 months for the Prisons Department.* 


France.—Panis.—January 15th-March 3lst. Construction of 
two 120,000-V transformer stations at Laneuville and Landres 
respectively. Particulars from the Ministére des Travaux 
Publics (Service Central des Distributions d’Energie Elec- 
trique), Paris. 


кк аел tae Electricity Committee. One 
е water-tu boiler and accessories. Ози 
12th.) 

Ifford.—February. Urban District Council Electricity 
Department. E.h.p. and l.p. cables, feeder pillars and stone- 
ware ducts. (See this issue.) 

Leicester. —March 12th. Sewage Works and Farms 
Committee. Designs and quotations for steam, electrical or 
other type pumping machinery in connection with the sewage 
disposal of the city. (See this issue.) 


London.—HAMMERSMITH.—January 3lst. Electricity De- 
partment. Stores (including insulated wire, jointing material, 
meters, &c.) for 3, 6, or 12 months. (See this issue.) 


Maidenhead.— January 29th. Town Council. Wiring and 
fitting isolation hospital for electric light. Borough surveyor. 


Manchester, — February 12th. Electricity Committee. 
33,000- and 6,600-V switchgear and resistances. (January 
12th.) 

New Zealand.—INVERCARGILL.—January 31st. Southland 
Electric Power Board. Outdoor transformer station equip- 
inent for the Monowai hydro-electric development scheine.* 
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WELLINGTON.—February 27th. Public Works Department. 
110,000-V insulators in connection with the Mangahao power 
echeme.” 

March 27th. Lightning arresters.* 

March 20th. 110 galvanised steel transmission-line towers 
complete.* 

3,000 


February 20th. 
switchboard plugs.* 
CARTERTON.—March 31st. Wairarapa Electric Power Board. 
11,000-V switchboard. Mr. Р. Н. Smith, manager, Carterton. 
—Reuter’s Trade Service (Melbourne). 
Pontllanfraith, Mon.—February 15th. Mynyddislwyn 
Urban District Council. Overhead distribution line, cables, 


services, two 75-kVA transformers, 11,000 and 400-V, 3-h.p. 
switchgear. (See this issue.) 


Rochford.—January 31st. Board of Guardians. Electri- 
cal equipment for the Poor Law Institution. (See this issue.) 


Skipton.—February 5th. Electricity Department.  E.h.p. 
and l.p. switchgear and transformers. (January 19th.) 


South Africa.—JOHANNESBURG.—February 8th. Municipal 
Council. Tramway spares.* 

March 5th. Tramway epares.* 

According to the South African Mining and Engineering 
Journal, the Johannesburg Municipal Council has decided to 
call for tenders for a 8,000-k W generating set, with switchgear, 
cables, &c., and one 45,000-Ib. boiler. 

Port ELIZABETH.—April: 16th. Municipal Council. One 
3,U00-kW  turbo-alternator, boilers, coal hoppers, coal con- 
veyor, boiler house, steam and feed-water pipes, &c.* 

Care Town.—Electricity Department. March 23rd. Two- 
phase induction voltage regulator.* 


Stoke-on-Trent.—February 7th. Electricity Department. 
Two steam Jet air pump equipments; 18 months’ supply a.c. 
and d.c. meters. (See this issue.) 

Torquay.—February 2nd. Electricity Department.  Cir- 
Со ар water pumps, water pipes, and valves. (February 
9th.) 

Uruguay.— Monte Vipe0o.—March 15th. State Electricity 
Works, 1,500 d.c. meters and accessories, 8,500 a.c. meters, 


&c.* March 10th. 66,000 metres of h.p. cable and acces- 
sories.* 


Warrington.—February 19th. Electricity Department. 
L.p. lead-covered cable; transformers. (See this issue.) 


Posts and Telegraph Department. 


*A copy of the plan, specification, and conditions of tender, 
&c., can be inspected at the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, S.W.1. 


CLOSED. | 


Aylesbury.—Town Council. Accepted:— 
Kecording voltmeter.—Evershed & Vignoles, Ltd. 
500 yd. of “A” cable (£77).—Enfield Cable Co. 


Belgium .—Brusse_s.—Belgian Post and Telegraph authori- 
ties. For the supply and laying of a large quantity of tele- 
phone cables in the Louvain district. Three tirms, one each 
Belgian, German, and Czecho-Siovakian, subinitted tenders for 
the order, the lowest offer being that of the Bratislava Cable 
Works, of Bratislava, Czecho-Slovakia. 

Nine tenders—six Belgian, two Italian, and one German— 
were opened by the Belgian State Railway authorities for 50 
kilometres of insulated copper wire. The lowest olfer was that 
of Kamps & Co., of Brussels. 

Eight concerns—four Belgian and one each Dutch, Italian, 
Swiss, and British (Metropolitan-Vickers Electrical Co., Ltd.)— 
submitted tenders on January 9th to the municipal authorities 
of Saint Gilles, near Brussels, for the supply of an 800-kW 
motor transformer set, with accessories. The lowest offer 
(126,850 fr.) was that of the Soci?té des Constructions Elec- 
triques Belgique, of Brussels. 

There was keen international competition for the Belgian 
State railway contract for the supply of 20,000 metres of insu- 
lated copper wire and 5,000 metres of copper cable. Fourteen 
offers were received—eight being from Belgian concerns, two 
Italian, and one each Austrian, German, French, and Czecho- 
Slovakian. The lowest tender was that of the Kabelfabrik 
Gesellschaft, of Vienna. 


Faversham.—Town Council. Accepted:— 


Renewing the battery at the electricity works (£442), — Pritchett & Gold 
and E.P.S. Co., Ltd. 


Glasgow.— Electricity Committee. Accepted ЗЕ 


An automatic telephone installation in connection with the Electricity 
Department (£2,100).—Western Electric Co. 


Government Contracts.—The following Government con- 
tracts were placed during December, 1922 :— | 


War OrFiICE. 
Battery boxes. —Accumulators of Woking, Ltd. 
ее тал Co. (Great Britain), Ltd.; Siemens Bros. апа 
O., td. 
Night target lamps.—General Electric Co., Ltd. 
Wireless valves.— British Thomson-Houston Co.. Ltd.; A. C. Cossor, Ltd.; 
General Electric Co., Ltd.; Mullard Radio Valve Co., Ltd. 
AIR MINISTRY. 
Amplifiers. —General Electric Co., Ltd.; 
Co., Ltd. 


Battery charging sets.—Boulton & Paul, Ltd.; Russell, Newbury, Ltd. 
Motor alternators.—Crompton & Co., Ltd. 


Ы 


Marconi Scientific Instrument 


"Р.с. motors and sparcs.—Dritish Thomson-Houston Co., Ltd. 

Rewinding generators.—Collins Electrical, Ltd. 

Sparking plugs (K.L.G.).—Robinhood Engineering Works, Ltd. 

Valves.—Mullard Radio Valve Co., Ltd.; Edison Swan Electric Co., Ltd.; 
British. Thomson-Houston Co., Ltd. 


CROWN AGENTS FOR THE COLONIES. 
Lux cells, &c.—Chloride Electrical Storage Co., Ltd. 
slectric motors.—Metropolitan-Vickers Electrical Export Co., Ltd. 
Transformers.—Brush Electrical Engineering Co., Ltd. 
Copper wire, &c.—F. Smith & Co., Ltd. 


Post Орск. 

Telegraph apparatus.—Creed & Co., Ltd. 

Telephone apparatus.—British L. M. Ericsson Manufacturing Co., Ltd.; 
Siemens Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Testing protective apparatus.—Phaenix Telephone and Electric Works, 
Ltd.; Siemens Bros. & Co., Ltd.; E. Turner. 

Bowls for electric light fittings.—S. Heath & Sons, Ltd. 

Submarine cable.—Telegraph Construction and Maintenance Co., Ltd. 

Telegraph and telephone cable.—Connolly's (Blackley), Ltd.; Enfield 
sdiswan Cable Works, Ltd.; General Electric Co., Ltd.; Hackbridge 
Cable Co., Ltd.; W. T. Henley’s Telegraph Works Co., Ltd.; Pirelli- 
General Cable Works, Ltd.; Siemens Bros. & Co., Ltd.; Union Cable 
Co., Ltd.; Western Electric Co., Ltd. 

iii чы тий Co. (Great Britain), Ltd.; Siemens Bros. and 

„ Ltd. 

Loading coils.—Western Electric Co., Ltd. 

Cords for telephones.—British Insulated & Helsby Cables, Ltd. 

Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe and Firebrick 
Co., Ltd.; Doulton & Co.; Hepworth Iron Co., Ltd.; J. Oukes and 
Co.; Oates & Green, Ltd.; Sutton & Co. (Overseal), Ltd. 

Conduit fibre.—Key Engineering Co., Ltd. | 

Steel pipes.—British Mannesman Tube Co., Ltd.; Stewart & Lloyds, Ltd. 

Lead sleeves.—Baxendale & Co., Ltd.; G. Farmiloe & Sons; W. T. 
Glover & Co., Ltd. 

Solder.—British Insulated & Helsbv Cables, Ltd.; 
Barton & Co., Ltd.; Tyne Solder Co. 

Adhesive insulating tape.—W. T. Henley's Telegraph Works Co., Ltd. 

ка wieso ned Ediswan Cable Works, Ltd.; Shropshire Iron Co., 
td. 

сони, wire.—Enfield Ediswan Cable Works, Ltd.; Shropshire Iron Co., 
td. 


E. Cowles; Quirk, 


Switchboard wire.—General Electric Co., Ltd. (Peel-Conner Telephone 
Works). 


Manufacture, supply, drawing-in and jointing of cable.—Manchester- 
Liverpool: British Insulated & Helsby Cabies, Ltd. 
Lift (Reading Post Office).—W. Wadsworth & Sons, Ltd. 


London.—ST. ManvyLEBONE.—With further reference to the 
note on p. 102 of the ExvrectricaL REvrEW, January 19th, the 
following are the complete recommendations of the Electricity 
Committee, subject to the approval of the Electricity Commis- 
sioners :— 

One 12,500-kW turbo-alternator, with condenser. 


Maker. Price. Delivery. Remarks. 
£ 
Allgemeine FElektrici- | 30,000 18 months | (German.) Not suitable with 


tats Gesellschaft cast-iron casing at high pres-- 
sure end of turbine. 
Brown, Boveri & Со., | {36,100 |11 ,, (Swiss.) Own condenser. 
Ltd. ( 88,168 ll. v Worthington- 
| Bimpson condenser. 
39,788 | 10 .. (Swisr.) Worthington-Bimpson 
42,979, 9 T 


condenser. 
486,000, 10 ., 


Oerliken, Ltd. 
Escher, Wyss & Co. ... 
Gea. Eleotrie Ce. Lid. 


(Swiss.) Own condenser and 
Eng. Elec. Co.’s condenser. 
Worthington - Bimpson con- 


denser. 
С. A. Parsons & Co., Ld.| 50,835 of is Own condenser. 
Do. do. 51,750 3 Worthington - Simpson con- 
Richardsons, West. denser. 
garth & Co., Ltd. (51,07 |1 T Own condenser. 
Do. do. . | 51,249 Worthington - Simpson con- 
denser. 
British Thomson-Hous- | 51,451 10 ,, Worthington - Simpson con- 
ton Co., Ltd. denser. 
Brush Electrical Eng. | 52,500 | 28  , Own condenser. 
Co., Ltd. 
Metropolitan - Vickers | 52,840 93 «Ca, Do. do. 
Elec. Co., Ltd 
Do. do. 53,540 9 , Worthington - Bimpson con- 


denser. 
Own condenser. 


54,900 11 9 
English Elec. Co., Ltd. { Worthington - Simpson con- 


54,440 ll , 


Engel. 
53,51 13 ; о. о. 
J. Howden & Co., Ltd. | {24 291 13 .. | Mirrlees-Watson condenser. 


The following are the separate subsidiary tenders for con- 
denser plant :— | 


Maker. | Price. Remarks. 
£ Sq. ft. H.P.of motors 
W. H. Allen, боп & Co., Ltd. | 12.750 | Cooling surface 20,000 497 
Cole, Marchent & Morley... 12990 a - 20.600 462 
Hick, Hargreaves & Co., Ltd. | 13,015 » К 19,000 472 
Richardsons, Westgarth & 13,205 vi А 21,000 538 
Co., Ltd. 
Worthington-Simpson, Ltd. 13,440 e " 22.000 452 
Vickers, Ltd.  ... JR ... 119,590 i 2s 19,000 515 
Mirrlees, Watson, Ltd. ... | 14,185 và a 23,000 540 


The Committee has decided to put forward for the Coun- 
cil's consideration, alternative recommendations in regard to 
the tender to be accepted for the turbo-alternator plant, and 
recommends that the tender of the General Electric Co., Ltd., 
for а 12,500-kW turbo-alternator and condenser plant, at 
£45,000, be accepted; that Messrs. Worthington-Simpson, 
Ltd., be approved as sub-contractors for the supply of the 
necessary condenser “plant; or, alternatively, the tender of 
Ateliers de Construction Oerlikon, for the 12,500-kW turbo- 
alternator and condenser plant, at £39,728, be accepted; and 
that Messrs. Worthington-Simpson, Ltd., be approved as sub- 
contractors for the supply of the necessary condenser plant. 
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Two 60,000-lb. steel-cased marine-type boilers, with econo- 
misers, rs, stokers, superheaters, all mountings, steel chimneys, 
кс. 


sckease & Wilcox, Ltd. (recommended) ... oe .. £42,403 
Clayton & Shuttleworth, Ltd. ... m s yen Vu 42,600 
Stirling Boiler Co., Ltd. : a ; 43,374 
Spearing Boiler Co., Ltd. 47,163 


Yarrow & Co., Ltd. Mee з a ek ee 54,800 


Fan-draught ecole tower aiid (ай: — 
Premier Cooler and Engineering Co., Ltd.  ... m 
Film Cooling Towers, Ltd. T S T ‚496 


W. Н. Roy Engineering Co., Ltd. 24,980 
Qlyne Engineering Oo., ps (recommended) .. 25,500 
Davenport Engineering Co., sig - з sat 26,025 
Rotary converter sets :— 
Price each. 
Maker. Delivery 
1,500 kW. | 2.000 kW. 
£ £ 

Allgemeine кенсе hit мыз 4,600 5,700 18 months 
Mather & Platt, Ltd.. bs 4,614 5,969 84 n 
Oerlikon, Ltd. (4) 4,850 5,650 71-8 4, 
do. do. (1) Ы m 5.010 6,850 72-8 . 
Electric Construction Co., Ltd. e ET 6,245 6,514 194 . 
Metropolitan- Vickers Electrical Co., Ltd. ... 8,549 7,688 5 % 
British Thomson-Houston Co., Ltd. <u 5,556 7,683 6 yx 
Gexeral Electrie Co., Ltd. woe 6,624 7,466 ue oe 
English Electric Co., Ltd. 5,767 7,891 64-84 ,, 
5,815 8,185 5-74 5, 


Bruce Peebles & Co., Ltd. .. : к | 
З | 


The Committee recommends that the tenders of the Metro- 
politan- Vickers Electrical Co., Ltd., for one 1,500-EW rotary 
converter set to be installed at Aybrook Street sub-station, for 
$5,549, be accepted; and the General Electric Co., Ltd., 
for three 2 2,000-k WW rotary converter sets, two for installation 
at the generating station and one at Rathbone Place sub- 
station, for £22,365, be accepted. 

At the meeting of the St. Marylebone Borough Council on 
January 18, the report and recommendations of the Elec- 
tricity Committee were not reached, but they will be con- 
sidered at a meeting of the Council on February 1st. 


Southend-on-Sea.—Town Council. Accepted:— 
Motor generating set, with accessories, for the pier extension (£345).— 
Crompton & Co., Ltd. > 


Walsall.—Board of Guardians. Accepted:— 
Installation of electric lighting in the infirmary.—Manley & Regulus, Wol- 
verhampton. / 


Weymouth.—Town Council. Accepted:— 
Renewing the battery (exclusive of labour charges) (£116).— Tudor Accumu- 
lator Co., Ltd. 


FORTHCOMING EVENTS. 


Northampton Engineering Oollege Engineering Soclety.—Monday, January 
29:h. Ас the College, St. John Street, E.C. At 5.30 p.m. Paper on 
" Railway Signals and Signalling,” by Mr. G. C. Blofield. 


Paisley Association of Engineers.—Tuesday, January 30th. At 99, High 
Street. At 7.30 p.m. Paper on " Testing of a.c. and d.c. Motors," by 
Mr. G. P. Rutherford. 


Industrial League and Oouncil.—W«dnesdav, January 3lst. 
S.W. At 7.30 p.m. Lecture on “ Industrial Liberty," 
Holbrook, M.P. 


Chelmsford Engineering Soolety.—Thursday, February 1st. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on ‘ The Electrifica- 
tion of Railways," by Mr. H. Burge. 

Finsbury Technical Oollege.—Thursday, February Ist. At the College, 
Leonard Street, Е.С. At 7.30 p.m. Silvanus Thompson Memorial lecture, 
“The Basis of Wireless Communication," by Sir Oliver Lodge, F.R.S.; 
torversazione and reunion of old students. 


inetitution of Electrical Engineers.— Thursday, February Ist. At the In- 
stitution, Victoria Embankment, W.C. At 6 p.m. Paper on *'' The 
Maintenance of Voltage on a d.c. Distribution System by means of a 
Fully Automatic Sub-station," by Mr. P. J. Robinson. 
(East Midiand Sub-Centre).—Tuesday, January 30th. At Lough- 


borough College. At 6.45 p.m. Paper on '' The Transmission of Power by 
Underground Cables at 100/130 kV," by Major A. M. Taylor. 


(South Midland Oentre).—Wednesday, January 3ist. At the Univer- 
sity, Birmingham. At 7 p.m. Ordinary meeting. 
Chemical Society.— Thursday, February lst. At Burlington House, W. At 
8 p.m. Ordinary scientific meeting. 
British Electrical Development Association.—lridav, February 2nd. At 


Caxton Hall, S.W. At 7.30 p.m. Salesmanship Conference. Paper on 
'" Portable Accessories: Irons, Fans, Small Cookers, &c.," by Mr. С. S. 


At Caxton Hall, 
by Sir Arthur К. 


Davidson. 

Junior institution of Engineers. —Fridav. February 2nd. At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecturette, '' Ventilation and Lighting of 
Factories," by Mr. P. J. Waldram. 


Electrical Power Engineers’ Association (Southern Divislon).—Fridav, 
February 2nd. At the Institution of Electrical Engineers, Victoria Em- 
banknw nt. At 7 p.m. Paper on ''Characteristics, Operation and Main. 
tenance of Underground Cables," by Mr. A. I. Tracey. 


(Derby and District Section).—Thursdav, February Ist. At the Albert 
Hotel, Nottingham. At 6.45 p.m. Address on '' The Influence of Steam 
Conditions on Power Station Efficiency, with Special Reference to Con- 
denwr Performance," by Mr. J. M. Waite. 


“ELECTRICAL REVIBW" SERVICE 
DEPARTMENT. 


THE 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
А The makers ог suppliers of the following devices аге asked 
or :— 

AsoID fire bars. 

Fox electric irons. 

Sealing wax heater to melt sticks as required. The pot 

form of heater is not desired. 
AMBROIN insulation. 
Economy arc lamps. 


NOTES. 


Back-to-Back Tests of С.С. Machines.—CorkEcTIONS.— 
The following amendments should be made to the article on 
pp. 194-6, bearing the above heading : —P. 124, col. 2, formula 
four lines below the figures should read. "' Total Joss = 
Wy + Wm, ке’ P. 125, col. 1, dine 11, should read: “ Total 

erles copper loss, &c.''; line 15 should read: ‘* Iron and fric- 

tion losses for one machine "' ; the equation fourteen lines from 
the bottom of the column should be: * (80+120)/2 = 100 
amperes.” Column 2, after the word "'opposition " in 
line 22 insert: ''in series with a booster." The first equation 
in this column should read: “І = E,I(R, — Ra)” 


The Registration of Electrical Contractors.—A voluntary 
scheme of registration of electrical contractors has been ap- 
proved by à Committee set up by the Institution of Electrical 
Engineers, and invitations have been issued to the constituent 
bodies of this Committee, as under, to nominate representa- 
tives should they desire to be represented on the registration 
authority :— 

The Institution of Electrical Engineers. 

The Electrical Contractors’ Association (Inc.), including 

North Ireland. 

The E.C.A. of Scotland. 

The Electrical Contractors of the Irish Free State. 

Royal Institution of British Architects. 

Proy шон Electric Supply Committee of the United King- 

om 

Incorporated Municipal Electrical Association. 

Incorporated Association of Electric Power Companies. 

Conference of Chief Officials of London Electric Supply 

Companies. 

Association of Consulting Engineers. 

British Electrical Development Association. 

B.E.A.M.A. 

Fire Offices Committee. 

Electrical Wholesalers’ Federation. 


East Midlands Electricity District.—An inquiry into a 
scheme of a far-reaching character in relation to electricity 
supply in East Midland areas was opened at the Guildhall, 
Nottingham, on Tuesday by the Electricity Commissioners, 
under the chairmanship of Sir John Snell, who, at the outset 
of the proceedings, referred to the fact that the investigation, 
which was originally fixed for July of last year, had been 
postponed in order that negotiations might be completed be- 
tween the power supply undertakers. The result was that an 
amended scheme had now been brought forward, with the 
suggestion that an Advisory Committee should be formed. 

Mr. Tyldesley Jones, in presenting the proposals of the 
East Midlands Conference, dealt with the various projects 
which had been brought forward within the last three or four 
yeurs for supplying electricity within the area, explaining that 
the new plan now submitted dealt with a territory of about 
1,000 square miles. Its main feature was that instead of 
there being one new generating station built at Long Eaton, 
as originally proposed, with an ultimate capacity of 250,000 
kW, three main sources of supply should be adopted with 
stations at Derby, Leicester, and Nottingham. It had been 
recommended ty the engineers, Messrs. Rider and Wording- 
hain, that the capacity of the Derby station should be ex- 
tended to 40,000 kW, and that at Leicester to 50,000, whilst 
with regard to Nottingham it was proposed that the ultimate 
extent should be 250,000 kW, having regard to the greater 
capacity there of the Trent for condensing water, and that 
eventually the three stations should be linked. It was further 
recommended that whilst other existing stations at Burton- 
on-Trent, Long Eaton, Loughborough, and Mansfield should 
have certain small extensions to meet immediate demands, 
thev should be ultimately closed down. The scheme also pro- 
vided that the Loughborough, Mansfield. Long Eaton, and 
Ilkeston stations should be shut down as soon as a bulk 
supply could be made available for the areas affected. There 
was further the possibility that а new station would be 
erected at Newark of eventually 200,000 kW capacity as the 
development of the eastern part of the district necessitated. 

The inquiry was expected to last several days. 
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Accident.—While engaged working at a manhole, two ef 
the Wimbledon Corporation electricity department's employés, 
Samuel Coombs and James Stenning, received serious burns 
about their hands and heads through an explosion of coal gas 
which had accumulated. 


Broadcasting in London.—Probably no factor in the 
history of British broadcasting has been more effective as an 
advertisement of its 1nerits than the excellent transmission of 
the opera, which unfortunately came to an end, for the pre- 
sets within a moderate range of Marconi House, as well as 
more distant listeners with valve receivers, were able to 
enjoy music most admirably rendered and faithfully repro- 
duced, as well as the speeches of Dame Nellie Melba and Mr. 
Paget Bowman at the close of the run; the latter made 
a special reference to the fact that the Opera had been 
enjoyed by thousands of listeners, some as far away ав 
Stockholm and Madrid, and he addressed part of his speech 
directly to them. _ Messrs. Cunningham inform us that at 
their premises in Edgware Road over 1,000 persons heard the 
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performance on Saturday on а loud speaker operated by a 
3-valve set of their make—an example of a contractor who is 
certainly missing no opportunities for popularising the system. 
. We give herewith a view of Mr. Arthur Burrows broadcast- 
ing the news from Marconi House; this will enable our readers 
to introduce "' Uncle Arthur " to their young folks, whose 
enjoyment of the * children's stories " and of the frolics in- 
culged in by him, together with “© Uncle Jeff ” and “ Uncle 
Caractacus,'" is shared by many grown-ups. We surmise that 
the. peal of tubular bells visible in the view is the source of 
the chimes which mark the hour of commencing the pro- 
gramme—and have a suspicion that the timing is not neces- 
sarily coincident with that of ‘‘ Big Ben.” 


A False Accusation.—The fire which took place at Messrs. 
Taberty's, Argyle Street, W., on Saturday last, has been re- 
ferred to In some newspapers as “ the cause unknown, but 
supposed to be due to the fusing of an electric wire" or 
"short circuit in electric current used for the cranes." 

Mr. Beauchamp, director of the British Electrical Develop- 
ment Association, has made careful inquiry into this matter, 
апа, although unable to obtain fully definite information, the 
results аге as follows :—The fire originated at a point remote 
from the electrical work, and is generally believed to have 
originated in a mass of teak sawdust, possibly as a result of 
spontaneous combustion. A large amount of hard woodwork 
is being carried out on the site, and there are considerable 
accumulations of sawdust and shavings. An expert states 
that teak sawdust is very liable to spontaneous combustion. 
There was no disturbance whatever on the electricity supply 
‘system or evidence to show that anything was wrong with 
the electrical gear. 


Reconstruction of French Institute.—The Ecole Supérieure 
d'Electricite; founded by the Société Francaise Ф Electricité 
in 1594. having decided that more commedious quarters are 
needed than those suited to its early beginnings, has resolved 
to build а new school and laboratory, at an estimated outlay 
of 9,600,000 fr. In order to carry out this scheme a Société 
anonyme with a capital of 12,000,000 fr. has been formed, to 
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by styled la Société. pour la Développement du haut Enseigne- 
ment Electrotechnique en France, and subscriptions to one- 
third of the total have already been received. The objects 
aimed at are not only the training of expert engineers but 
the encouragement of electrotechnical research. f 


Automatic Temperature Control.—Those interested in the 
increasing use of central heating in. this country were given 
information which would lead to economy in working and 
also in fuel by Mr. B. R. Wingfield, Ph.D., M.I.E.E., 
at & meeting of the Institution of Heating and Ventilating 
Engineers, on January 12th. After describing various types 
of regulators, he remarked that he was convinced that over- 
heating would be avoided, and that there would be a saving 
in fuel to the ultimate benefit of the community, if tempera- 
ture regulation was made a regular part of every central 
heating installation, whether large or small. Increased num- 
bers of installations would bring down first costs and the 
reputation of central heating of being a costly and, therefore, 


: a luxurious method of warming, which only the wealthy could 


afford, would disappear. The question of reliably-regulated 
and simple central heating was very important at the present 
time, when on account of the difficulty of getting domestic 
help, the question of the ''labour-saving house " was а sub- 
ject of frequent discussion. "There was no reason why a care- 
fully planned hot-water heating installation should materially 
add to the cost of, say, a five or six-roomed house, if the 
saving in chimneys and fireplaces was taken into account. 


Irish Water-power Resources.—At a meeting of the In- 
stitution of Civil Engineers in Ireland. Dr. M. A. Hogan, B.E.. 
M.Sc., Technical Officer of the River-gauging and Tidal 
Currents Committee, Department of Scientific and Indus- 
trial Research, London. read a paper on “ The Develonment 
of Irish Water Power Resources and the Need for a Hydro- 
metric Survey." .Dr. Hogan cited the Article of the Free 
State Constitution which declares State ownership of all 
water. and argued that such ownership implied a survey and 
suitable legislation, the latter allowing the individual or the 
company developing the power sufficient freedom and security, 
while at the same time safeguarding the public interest. The 
hvdrometric survey should be entered upon at once. River 
gauging was the onlv practical method of carrying out the 
work of a hydrometric survey, viz.. the collection of details 
of the volume of water discharged by the rivers, and of the 
variation of the discharge in the year and from year to year. 
River gauging required the calibration of the 'gauging station, 
usually by means of an electric current meter, involving the 
discharge of the river at various stages in order to produce a 
discharge curve, and continuous observations of the water 
level at the gauging station.: As data of the quantities of 
water available were the essential bases of all estimates of 
water power, it would be best to postpone the question of а 
final inventory of their water power resources until the results 
uf a few vears of stream gaugings were available. 

Mr. E. M. Harris thought State control of water-power 
resources was necessary, so that development might not be 
hampered by private interests; but he took the view that 
they should not approach the problem in Ireland as if the 
countrv were a new one and as if nothing were already known 
of their water resources. 

Mr. J. Chaloner Smith remarked that Dr. Hogan's was the 
first important paner contributed there bv a graduate of the 


National University, and it was a honeful augurv that the 


author was ^ distinguished pupil of their president (Prof. 
P. F. Purcell). 

Notes on the Welding Arc.—In the article by Mr. W. 
T.angdon-Davies, which appeared in our issue of January 12th, 
the following corrections by the author were accidentally 
omitted : P. 46, second column, third line, delete the word 
'" probably." In the fifth paragraph of the same column, line 
nine, for ‘‘ chance " read '' fact." 


The Electrification of France.—The French Parliamentary 


‘Committee of Commerce is engaged on the consideration of 


the problem of the general electrification of France. At a 


meeting of the committee held last week emphasis was laid 


upon the national character of the question and the necessity 
of making an appeal for its solution to a close co-operation 
of the electricity and railway companies with the members of 
Parliament. А sub-committee composed of. members of the 
Chamber und manufacturers and technical men is to be 
appointed to nromote this object. 


The German Atlantic Cable Question.—It is understood in 
well-informed circles in Berlin that the directors of the 
German Atlantic Telegraph Co., of Cologne, are in promising 
negotiations with an American group in regard to the grant 
by the latter of a loan for the establihsment of a,direct cable 
to the United States. Foreign aid in this respect is necessary, 


. as owing to the depreciation of the mark it would have been 


impossible to raise sufficient. funds in Germany, and the com- 
pensation from the Reich for the loss of cables is also 
inadequate to accomplish the object in view. It is denied that 
the company has been transformed into a Portuguese company 
or has come under the influence of an American group or that 
its shares and debentures have been exchanged for similar 
holdings in foreign currency. The German Atlantic, it is 


emphasised, isand will remain an independent German com- 


pany. 
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South African Electricity Act.—With reference to the above 
Electricity Act, 1922, H.M. Senior Trade Commissioner has 
forwarded a copy of the regulations made under Section 53 
of the Act, which can be consulted by United Kingdom firms 
interested on application to the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, London, S.W.1. 


‘INSTITUTION NOTES. 


Institution of Electrical Engineers.—At the ordinary 
meeng on January 16th, the sresident announced that au 
invitation was eXtended to members to attend the Silvanus 
tbompson Memor Lecture, which is to be delivered at the 
Finsbury Technical College, E.C., by Sir Oliver Lodge, on 
February Ist. 

He then introduced to the members present Dr. Nichols, 
who is in this country for the American Telephone & 'l'ele- 
graph Co., in connection with the trans-Atlantic radio-tele- 
phony transmission, mentioned in our last issue. Dr. Nichols, 
ш à brief speech, expressed his thanks for the reception ac- 
corded him, and said that he hoped the tests would bring 
about a closer union between the two peoples. Whenever 
there was a demand for it a radio-telephone circuit could now 
be engineered with certainty. He concluded with a eulogistic 
reference to the ећсіепсу of the British electrical engineers 
with whom he had recently been associated. 

Afterwards Mr. Nelson read his paper on ‘‘ Works Produc- 
tion," which is abstracted elsewhere in this issue. 

STUDENTS’ SECTI0N.—On December 8th, Mr. H. H. Long 
read a paper on “ Scientific Illumination," in which he dealt 
with the correct measurement of light intensities, stating 
the laws governing illumination, and describing the apparatus 
used. The paper. was read again at the Shetlield Students’ 
Section on December 13th. 

NORTH-WESTERN CENTRE.—The annual dinner of this Centre 
is to be held at the Midland Hotel, Manchester, on February 
Zjird. An excellent musical programme is being arranged. 
Tickets (price 19s. 6d.) may be obtained from the chairmen, 
vice-chairmen, secretary, and one or two other members. 

ScoTTisH CENTRE.—Annual Dinner.—The dinner will take 
place on March 5th, 1923, at the Central Station Hotel, Glas- 
gow. Tickets, 17s. 6d. each, exclusive of wines, can be ob- 
tained from the convener of the Entertainments Committee, 
Mr. W. L. Winning, 166, St. Vincent Street, Glasgow, mein- 
bers of committee, or from the hon. secretary, and applica- 
tions, together with names of guests, should be sent in as 
soon as possible. The President of the Institution, Mr. Frank 
Gill, will be present. 

WESTERN CENTRE.—À meeting of the Western Centre was 
held on Monday last at Bristol, when the Chairman (Mr. F. 
Tremain) piesided over a large attendance of members and 
visitors. The Joint Hon. Secretary (Mr. Allan) presented his 
membership report, which showed the strength of the Centre 
to be 515. The feature of the evening мав the attendance 
of the President (Mr. Frank Gill, O.B.E.), who, after the 
transaction of the routine business, delivered an address on 
" Engineering Economics," in the course of which he em- 
phasised the fact that it was the duty of the engineer, if he 
were to be worthy of the name, to apply progress to science in 
such a way as to get what he wanted with the least cost. 
This would tend to the lowering of prices, and if prices were 
lowered, new markets would open up. Mr. Gill concluded his 
address by a brief reference to international telephony. 

After the ordinary meeting, the President was entertained 
to dinner, at which the Chairman was supported by Prof. 
Wertheimer (Dean of the Faculty of Engineering, Bristol 
University), Mr. Luke, Postmaster of Bristol, and several of 
the past-presidents of the Western Centre. Responding to 
the toast of " The Institution," Mr. Gill said that with the 
Charter a new Institution was called into being, for it meant 
recognition of work accomplished, and with that recognition 
came responsibility. Electrical engineering pervaded all forms 
of human activity, and that being so, the Institution was 
going to occupy in the future a far bigger position in the 
affairs of the nation than it did at present. Its utility, how- 
ever, would depend very largely on the drive and push of its 
members. He had often heard men say what did they get out 
of the Institution; his (Mr. Gill's) reply was that they could 
not get more out of an ordinary machine than was put into 
it. In proportion to what they did, so would they receive. 
He took the opportunity of publicly acknowledging the great 
debt which the Institution owed to the University of Bristol 
and to Prof. Wertheimer and Prof. D. Robertson in particular. 

During the evening several excellent musical items were ren- 
dered by Messrs. J. G. Royce, Mahoney, and Huntingdon, Mr. 
J. Fitzgerald acting as an efficient and accomplished pianist. 


‚ Institution of Automobile Engineers.—The Summer Visit 
is to be held in Liverpool, commencing June 18th. The Motor 
Critics’ Circle has received general approval and the first meet- 
Ing is to be held on February 21st, when the questian of 
lubricating oils will be discussed. Later, there will be an 
“Inventors’ evening," when. those who have automobile 
Inventions which have not yet been marketed will have an 
opportunity of demonstrating them. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 

keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


At the meeting of the Institution of Electrical Engineers, 
to be held on Thursday, February Ist, the President will 
present to Mr. J. W. Meares, C.LE., M.1.E.E., late local 
hon. secretary of the Institution in India, and electrical ad- 
viser to the Indian Government, a salver and cigarette box, 
subscribed for by his friends in India on the occasion of his 
retirement from the Indian Government Service, and -as a 
token of his valuable services to the profession in lndia. 

The London County Council Speciat Committee on London 
Electricity Supply recommends that owing to the resignation 
of Lord Monk Bretton, Mr. W. F. MakcHaANT be appointed a 
member in his stead. 

At a special meeting of the Wallasey Council, Mr. H. C. 
LINCOLN, engineer of the Sheffield Corporation, was unani- 
mously recommended for the position of tramways manager, 
in succession to Col. R. Greene, who retired last April. ‘There 
were originally 52 applicants for the position, and these were 
reduced to nine, including three local men. 

Mr. J. F. Simpson, the new electrical engineer to the 
Preston Corporation, has been presented with a cheque on 
vacating the oflice of tramways manager, which he had held 
for 17 years. 

Preston Electricity Committee has recommended the Council 
io assess the ainount of compensation to be paid to.Mr. J. H. 
ToNGE, for the abolition of his office as engineer of the 
National Electric Supply Co. at £645 lls. lld. annually, a 
portion of such pension to be commuted by payment of ap- 
proximately £2,000, if terms can be agreed. The Committee 
also recoinmends compensation to Mr. T. Cross, secretary to 
the company, at £343 6s. 8d. annually. 

Mr. T. Marcom RITCHIE, managing director of the Elec- 
trical Equipment Manufacturing Co., South Melbourne, was 
in December elected president of the Electrical Federation 
(Victoria). This is Mr. Ritchie's second year of office. 

Mr. W. Н. Varnom, of Messrs. Donovan & Co., Ltd., Bir- 
mingham, has undergone a severe illness and will be absent 
from business for a few weeks. 

Mr. J. W. KiRKLAND, who for many years has been managing 
director of the South African General Electric Co., of Johan- 
nesburg, has been appointed manager of the London office of 
the International General Electric Co., of New York. Mr. - 
Kirkland will arrive from South Africa to take up his new 
duties about March Ist. 

Mr. Н. 5. Dix, chief tramway manager with the Melbourne 
Tramways Board, resigned his position on December 9th. He 
was intending to leave for a trip to England in February, 
but the Melbourne newspapers state that he has decided to 
retire altogether from active professional duties. He went 
from England about 18 years ago to take up a position with 
the Colombo Tramways & Lighting Co., and in 1909 he joined 
the Prahran-Malvern Tramways Trust. 

It is officially announced that Mr. W. A. VALENTINE, deputy 
controller, has been appointed controller of the London Tele- 
phone Service, in succession to Mr. G. F. Preston, who retires 
at the end of January. 

Obituary.—Mn. G. CRossrAND TAYLOR.— Mr. George Cross- 
land Taylor, to whose death we were only able to refer very 
briefiy in our last issue, was led to enter the electrical industry 
as the result of a visit paid to the Paris Electrical Exhibition 
of 1831. He abandoned the woollen manufacturing industry, 
in which he had been thoroughly trained, and in February, 
1882, commenced the manufacture of cables, G.P. wires, &c,. 
as G. C. Tavlor & Co., Deeside Electric Works, Deeside, 
Neston. Improvement in the plant were necessary and these 
were effected with the assistance of Mr. F. Whiteley, and in 
1884 the first braiding machine was run by Mr. Whiteley. 
In that year, also, Mr. Jaimes Taylor joined the firm and later 
to the two brothers, the late Mr. J. Slater Lewis was in- 
troduced with his patent screw-top porcelain insulator, In 
1886 Messrs. Taylor & Co. converted the business into the 
Telegraph Manufacturing Co., Ltd., and in the same year 
they acquired the business of Mr. Slater Lewis, and this 
gentleman joined the board as managing director. Two acres 
of land had been acquired in the village of Helsby, forming 
the nucleus of the thirty acres on which the present works 
stand. The Neston plant was transferred there and in 1887 
the manufacture of telegraph instruments and other articles 
was added to the company's activities. In 15883 the company 
put down its own rubber mixing plant; it was already making 
its own bricks. Mr. Slater Lewis left the coinpanv in 1859, 
and the brothers Tavlor and Mr. Whiteley took up the 
management of the Helsby works, each gentleman having his 
own province clearly marked out. Technical and business . 
developments were continuous from that time leading in 1898 
to reconstruction of the company and the introduction. of 
more capital. Sir (then Mr.) J. S. Harmood Banner joined 
the board. In 1902, the great increase in competition rendered 
it necessary to increase turnover, especially of heavy cables, 
and the Telegraph Manufacturing Co., Ltd., sold itself to the 
British Insulated Wire Co., Ltd., of Prescot. The chairman 
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(Mr. James Taylor) at one of the meetings held in connection 
with these proceedings, said that their cables were known as 
the Helsby cables, and their name was therefore to be em- 
bodied in the new title of the joint concern—British Insulated 
and Helsby Cables, Ltd., as we know it to-day. Mr. George 
Taylor in the early nineties was responsible for the design of 
various railway instruments and telephone boards made by the 
company, and he designed silk covering and improved taping 
and cotton covering machines. 

Wills.—The late Mr. H. W. MILLER left £18,782 gross and 
£18,154 net personalty. ; 

The late Mr. J. G. GRIFFITHS, a director of the Western 
Telegraph Co., Ltd., and the Globe Telegraph & Trust Co., 
Ltd., left £216,245 gross, and £210,510 net personalty. 


NEW COMPANIES REGISTERED, 
Peckham Truck and Engineering Co., Ltd. (187,199).— 


Private company. Kegistered. January lth, Capital, £5,000 in £1 shares. To 
adopt an agreement with a company of the same name and its liquidator, and 
to carry on the business of mechanical engineers, tool makers, iron and brass 
founders, metal workers, boiler makers, manulacturers and repairers of and 
dealers in railway carriages and wagons, tramway trucks and other carriages, 
&c. The provisional directors are: G. W. Anderson, 26, Audrey House, Ely 
Place, E.C.l, cierk; F. J. Mansfield, 26, Audrey House, Ely Place, E.C.1, 
engineer. Remuneration: £W cach рег annum. Registered office: Audrey 
House, Ely Place, E.C.1. 


Auto Welding and Engineering Co., Ltd. (187,121).— 
Private company. Kegistered January 13th. Capital, £3,000 in £1 shares. To 
carry on the business of electrical and general welders, solderers and braziers, 
manufacturers of tanks, constructive ironwork, automatic and other types otl 
measuring. pumps and plant, electrical and other welding machinery, tools and 
general enginecring piant, mechanical transport vehicles, &c. The permanent 
directors are: J. Mackenzie-Russell, 9, Elpin Avenue, Paddington, W.9; G. R. 
Guinea, 203, Maida Vale, W.9; A. W. Macleod, 78, Nimrod Road, Streatham, 
S.W.16 (chairman). Qualification: 1 share. Secretary: А. W. Macleod. Re- 
gistered office : 29a, Fortpool Lane, W.C.1. 


The Cric Construction Co., Ltd. (187,188).—Registered 
as a private company on January 18th, with a nominal capital of 21,000 in 
£1 shares. The objects are: To construct, work, develop, manage or control 
in South and Central America and elsewhere public works and conveniences 
of all kinds, including telegraphic, telephonic and radio telegraphic and tele- 
phonic, and power supply works, railways, tramways, docks, harbours, piers, 
wharves, canals, embankments, hotels, warehouses, markets and public build- 
ings; a.so to carry on business as bankers, financiers, capitalis:s, concession- 
апе», electricians, engineers, &c. The subscribers (each with one share) аге: 
К. >. Gaylor, 4, Old Burlington Street, W.1, solicitor; J. Findlay, 4, Old 
Burlington Street, W.1, secretary. The subscribers are to appoint the first 
directors. Remuneration: 250 per annum, free of income tax, and 2{ per cent. 
of the net profits divided between them. The registered office is at Lloyd's 
Bank Chambers, Henrictta Street, W.C.2. 


Bell's Radio and Electrical Co., Ltd. (187,184).—Private 
. сстрапу. Registered January 18th. Capital, £4,000 in £1 shares. To adopt 
an agreement with G. Bell, to acquire and turn to account the benefit of in- 
ventions connected with radio telegraphy and telephony and other methods of 
intercommunication, and apparatus, instruments and appliances connected 
therewith, &c. The first directors are: E. B. Frail, Ivan Lea, Cleadon, near 
Sunderland; R. J. Nichol, Linden, Denewell Avenue, Low Fell; J. C. Gunn, 
4, Westfield Drive, Gosforth; Dr. A. E. Raine, 13, Grange Crescent, Sunder- 
land; Dr. H. Evers, 2, Portland Strect, Jesmond, Newcastle-on-Tyne; Miss 
E. M. Holmes, 33, Jesmond Road, Newcastle-on-Tyne; J. H. G. Brown, 13. 
Rowlandson Terrace, Sunderland; G. Bell, 33, Jesmond Road, Newcastle-on 
Tyne (all permanent, subject to holding 500 shares each). Registered office : 
46, Blackett Street, Newcastlc-on-T yne. 


British Ozone Appliances, Ltd. (187,147).—Private com- 
pany. Registered January 17th. Capital, £2,000 in £10 shares. To carry on 
the business of general, electrical and mechanical engineers and contractors, 
metal workers, machinists, dealers in electrical apparatus, &c. The subscribers 
(cach. wich one share) are: L. E. A. Root, 33, Cheverton Road, Hornsey Lane, 
N.19, secretary; J. Portwine, 14, Sydenham Hill, S.E., merchant. The first 
directors are: F. W. Osborne, D. H. Hale, J. Weller, J. MecBlain, and J. 
Portwine (chairman). Registered office: 158, Norwood Road, S.E.27. 


Drycel, Ltd. (187,152).—Private company. Registered 
January 17th. Capital, £2,500 in £1 shares, To acquire the business formerly 
carried on by Lyto, Ltd., at 172, Church Road, Mitcham, as manufacturers 
of and dealers in electric batteries; also to acquire from W. H. Edridge, 
A.K.C., A.M.I.C.E., A.M.LM.E.,, a licence to manufacture electric batteries 
and in accordance with inventions of which the said W. H. Edridge is the 
patentee, &c. The subscribers (each with one share) are: W. H. Edridge, 24, 
St. Mary Abbotts Terrace, Kensington, W.14, chartered electrical engineer; 
G. W. Carter, 37, Godson Road, Croydon, solicitor’s clerk. The subscribers 
are to appoint the first directors. Secretary (pro. tem.): G. W. Carter. Regis- 
tered оћсе : 24, St. Mary Abbotts Terrace, Kensington, W.14. 


British Wireless (1923), Ltd. (12,517).—Registered in 
Edinburgh January 16th. Capital, £7,000 in £1 shares (5,000 cumulative pre- 
ference and 2,000 ordinary). To carry on business in Glasgow as wholesale 
agents, factors, warchousemen, makers and hirers of all kinds of scientific 
and electrical apparatus and appliances, &c. The first. directors are: Sir 
joseph Dobbie, 10, Learmouth Terrace, Edinburgh, solicitor; W. J. Kerr, 1, 
Ibrox Terrace, Glasgow, merchant; T. W. Ferguson, 703, Cathcart Road, 
Glasgow, chemist; T. Bennet, 291, Sauchichall Street, Glasgow, plumber; 
A T. Dunlop, 27, Newark Drive, Pollokshields, Glasgow, merchant; A. Ritchie, 
21, Dargarvel Avenue, Dumbreck, Glasgow, contractor; W. K. Dewar, Kerrs- 
lee, Denmont Road, Glasgow, wireless expert. Minimum cash subscription : 
7 shares. Qualification: 100 shares. Remuneration of chairman, £100; of 
other directors, £50 each per annum. Secretary: J. А. A. Love. Registered 
office : 24, St. Vincent Place, Glasgow. 


British Arca Regulators, Ltd. (187,074).—Registered as a 
private company on January 13th, with a nominal capital of £60,000 in £1 
shares. The objects are: To acquire the rights for the British Empire in 
certain inventions relating to regulators or devices which prevent undesired 
or сггайс variations of physical, mechanical or material conditions, and in 
perticular patents No. 116,074, of 1919, and 136,540, of 1920, and the British 
trade mark " Arca”; to adopt ап agreemept with Aktiebolaget Arca 
Regulatorer; and to carry on cither directly or by means of subsidiary com- 
paries the business of manufacturers of regulators, machinery, appliances, 
apparatus, accessories and fittings, mechanical, marine, electric and general 
engineers, &c. The subscribers (each with one share) are: R. К. Morcom, 
Clock House, Bromsgrove, engineer; H. T. Denton, Moorland Road, Edgbas- 
ton. The directors are to number not less than two nor more than five, of 
whom three shill b: of Fnglish nationality and appointed by the subscribers, 
and two (one of whom shall reside in England) are to be nominated by the 
suid company. Qualification: £1. Remuneration (except manoying and 
specially remunerated directors) as fixed by the company. Solicitors: Pinsent 
and Co., 6, Bennett's Hill, Birmingham. No notice of situation of registered 
oflice was fled it the time of registration, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Implitico, Ltd. (133,160).—Return dated November 17th, 
1922. Capital, £3,000 іп #1 shares. All shares taken up. £3,000 paid. Mort- 
gages and charges, nil. 


Mawdsley's, Ltd. (91,783).—Return dated December 25th, 
1922, Capital, £20,000 in £1 shares. 18,937 shares taken up. £6,937 paid. 
£12,000 considered as paid. Mortgages and charges, £6,300. 


Keighley Electrical Engineering Co., Ltd. (44,893).— 
Return dated December llth, 1922. Capital, £10,000 in 7,000 ordinary and 
3,000 preference shares of £1 each. 4,200 ordinary and 1,800 preference shares 
Led up. £3,988 paid. £2,012 considered a» paid. Mortgages and charges, 
3,000. 


Manaos Tramways & Light Co., Ltd. (101,081).—Return 
dated January 2nd, 1923. Capital, £300,000 in £1 shares. All shares taken up. 
£100 paid. £299,900 considered as paid. Mortgages and charges, £268,800. 


C. F. Casella & Co., Ltd. (106,869).—Capital, £17,000 in 
15,000 ordinary and 2,000 preference shares of £1 cach. Return dated 
November 17th, 1922. 12,204 ordinary and 2,000 preference shares issued. 
£3,504 paid. 210,700 considered as paid. Mortgages and charges, £1,800. 


Rotax (Motor Accessories), Ltd. (48,936) (originally 
registered іп 1896 as “ Newton Electrical Works, Ltd.," and = afterwards 
known as '" Newtons, Ltd.," renamed as above in 1921).—Capital, £506,5 
in 253,250 ordinary and 253,250 preference shares of £1 each. Return dated 
February 16th, 1922. 253,033 ordinary and 253,034 preference shares issued. 


£168,670 paid on 93,650 ordinary and 75,000 preference. £337,417 considered 


as paid on the remainder. Mortgages and charges, nil. 


Europe and Azores Telegraph Co., Ltd. (39,452).— 
Capital, £200,000 in £10 shares. Return dated October 3lst, 1922. All shares 
taken up. £144,320 paid. £55,680 considered as paid. Mortgages and charges, 


nil. 

Elco Electric Manufacturing Co., Ltd.—]. P. Emett, of 
Gresham Chambers, 18, Nicholas Street, Bristol, was appointed receiver and 
manager on January llth, 1923, under powers contained in debentures dated 


June 12th, 1922. 


Musselburgh and District Electric Light and Traction Co., 
Ltd.—Satisfaction to the extent of £1,100 on December 20th, 1922, of charges 
dated November 13th, 1905, and May llth, 1909, securing £90,000. 


Car Ignition and Lighting Co., Ltd.—Particulars filed of 
£700 debentures authorised January 4th, 1923, charged on the company’s under- 
taking and property, including uncalled capital, the amount of the present 
issuc being £600. | 

Midland Electric Light and Power Co., Ltd.—Issue on 


December 15th, 1922, of £4,000 debentures, part of a series already regis- 
tered. 


A. W. Beuttell, Ltd.—Debenture dated January 5th, 1923, 
to secure £674 2s. 11d., charged on the compary's undertaking and property, 
preset and future, including uncalled capital., Holder: А. W. Beutteil, 
** George and Dragon Hotel," Cosham, Hants. 


J. B. Saunders & Co., Ltd. (112,037).—Return dated 
October 27th, 1922. Capital, £20,000 in £1 shares. 18,000 shares taken up. 
£18,000 paid. Mortgages and charges, nil. 


Slough and Datchet Electric Supply Co., Ltd.—Satisfac- 
tion in full on December 20th, 1922 (a) of debenture dated July 15th, 1919, 
securing all moneys due or to become due from the company to Barclay's Bank, 
and (b) of further charge dated March. 21st, 1921, increasing the rate of in- 
terest thereon, 


CITY NOTES. 


THE annual general meeting of the coin- 
British pany was held on January 22nd, Mr. J. 
Coiumbia Davidson (deputy-chairman) presiding. In 
Electric Railway presenting the report and accounts (which 
Co., Ltd. Were reviewed in our last issue), Mr. David- 
son expressed the regret of the chairman 
(Mr. R. M. Horne-Payne) at his inability to attend the meeting 
through illness. He said that the profit on exchange had again 
been carried to the reserve fund. The gross earnings had de- 
creased by $124,299, mainly due to a decrease in the passenger 
und freight trafic, but economies in operating expenses, de- 
creased taxation, &c., had enabled them to keep the decrease 
in net revenue down to $545,410. The amount of electricity 
sold during the year was 177,206,106 kWh, an increase of 
nearly two million kWh; steps were being taken to meet 
the increasing demand. It was the company's hope that the 
publie authorities would join with it in a spirit of mutual 
interest and reciprocal goodwill. The company had built up 
a vast enterprise at a cost of $59,000,000; it supplied the 
most important cities of British Columbia. with transportation, 
heat, power, and light; it had built and equipped 369 miles 
oí electric railway, harnessed and developed four water powers 
to a total extent of 163,000 h.p., erected a steam reserve plant 
of 23,000 h.p., and it supplied gas to the extent of 602,030,000 
cu. #6. per annum. The report and accounts were adopted, 
and Mr. Davidson was re-elected deputy-chairman. 


Prospectus.—The Western Electric Distributing Corporation, 
Ltd.—The Provincial Underwriters’ Association, Ltd., has 
been offering for sale at par 35,755 6 per cent. cum. pref. 
shares of £1 each in this Corporation, which owns or has 
a controlling interest in a number of electric lighting under- 
takings which have been worked by subsidiary companies for 
some vears in Abingdon, Chippenham, Cirencester, Ledbury, 
Leominster, Melksham, Ruthin, Stroud, Trowbridge, Tewkes- 
bury, and Warminster. On an issued capital of £44.558 the 
net profit for the year ended June, 1922, was £4,274, after 
providing for depreciation, interest, and income tax and 
managerial expenses. The dividends paid between 1914 and 
1922 on a capital which has increased from year to year have 
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ranged from 5 per cent. to 10 per cent. The Corporation is 
now about to extend its sphere of operations, and negotiations 
for electric lighting in other towns are in progress. The pro- 
ceeds on the issue of preference shares and of £14,847 ordinary 
shares purchased by the directors (totalling, with a further 
4,000 ordinary shares, £52,614) are to be devoted to these 
purposes. Applications had to be lodged by January 22nd. 
The directors of the company are :—A. A. Douglas (chairman); 
J. Herbert Edwards (managing director); S. F. Hawley- 
Edwards (managing director of the Provincial Underwriters’ 
Association); A. Н. Seabrook; ара Н. W. Woodall. 


Stock Exchange Notices.—Applications have been made to 
the Committee to allow the following to be officially quoted : — 
Marconi's Wireless Telegraph Co.—4£1,500,000 six and a-half рег cent. 
convertible ten-year first debenture stock. 
Bengal Telephone Corporation.—4£350,000 7 per cent. first mortgage bonds 
of £100 each (Nos. 1 to 3,500— bearer). 
Vickers. —236 5 per cent, cumulative preference shares (free of tax up 
to Gs.) of £1 each, fully paid (Nos, 6,863,828 to 6,864,063), 
Lanarkshire Tramways Co.—The revenue for the year 
192 was £195,287 and the expenses were £152,818. Various 
items are deducted, including £10,000 transferred to depre- 
ciation reserve, and the available balance, including £2,183 
brought forward, is £24,079. An interim dividend at the 
rate of 5 рег cent. per annum was paid for the half-year 
ended June, and a further dividend at the rate of 63 per cent. 
per annum for the December half-year is recommended. 
£1,801 is to be carried to revenue new account. There was 
a decrease of £32,163 in the revenue and £35,692 in the 
expenses as compared with 1921. ^ Further extensions of the 
motor-bus services are under consideration. 


Vulcanite, Ltd.—The directors’ report for the year ended 
October 316%, 1922, states that during the first half-year's work- 
ing trade was in an exceptionally depressed etate, and business 
was carried on at a@loss, increased by the fall in prices of 
raw materials for which forward contracts had been entered 
into. These losses were partly made good by profits earned 
during the final six months, when business showed a gradual 
improvement. As the loss on the year's trading was due to 
abnormal conditions, and is not likely to recur, it was decided 
to transfer £5,000 to profit and loss from reserve to meet the 
deficit in trading and provide for dividend on cumulative 
preference shares. After meeting the preference dividends the 
directors propose to write off the trading loss for the vear, 
£4,269, carrying forward £1,217. 


Charles Churchill & Co., Ltd.—According to the Financial 
Times, the accounts for the year to March 31st, 1922, show a 
loss of £51,282, reducing credit balance brought down to 
£27,143, out of which the dividend on preference shares for 
half-year to September 30th, 1921, has been paid. It is not 
proposed to pay a balance dividend until an improvement in 
the position warrants it. £25,343 is carried forward. 


French Electrical Companies.—4A recent meeting of the 
shareholders of the Compagnie Lyonnaise d'Electricité passed 
the accounts for the past year, showing a net balance of 306,535 
fr., and voted a dividend of 22.25 fr. per share and 92.884 fr. 
per founder's share. The extraordinary meeting which followed 
voted an increase of the capital by the distribution of the 
reserves. 


Dublin United Tramways Co., Ltd.—Final dividend at 
the rate of 7 per cent. per annum, less tax, for the half-year 
ended December, making 5 per cent. for the year, on the 
ordinary shares. £55,000 is set aside for track renewal and 
£14,105 carried forward. 

National Boiler and General Insurance Co., Ltd.—Share- 
holders of this company last week gave their approval to the 
acceptance of the offer of the Alliance Assurance Co. to 
acquire their shares, already mentioned here. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Turis week, the Stock Exchange undertakes a fortnightly 
settlement of unusual magnitude. It should be a good thing 
for the City electricity supply companies, because, in the 
Throgmorton Street area, the light will burn till daybreak in 
many offices, and for three nights the beds booked for Stock 
Exchange staffs in various City hotels are not likely to be 
tenanted for many hours at a stretch. Despite the’ Ruhr 
developments and the subdued regrets at the present issue 
of the Re-Funding Commissioner’s efforts in America, the 
markets are generally hard. 

Speculation is engaged with the outlook in the Money Market, 
which, according to some, sets towards the possibility of 
шопеу-гаѓев becoming higher at the end of this month. Yet 
other authorities take & view directly opposite. At present, 
money is abundant and cheap. New issues find ready sub- 
scribers. For sound stock there is a willing public appetite, 
apart altogether from sneculation by the stag party. 

Mention of the part’ played by school-boys in assisting the 
price of Marconis, through their active interest in broad- 
casting, and listening-in, may be supplemented by references 


to a further impetus given to the new hobby by. Dame Melba'8 
triumphs at the Opera. These have undoubtedly stimulated 
fresh attention in the wireless waves, and Marconis, after a 
dip to 45s. 6d., hardened to 23. The debentures keep very 
hard at 1064; Canadians rose to lis. 6d. and went back to 
lis. Radio preferred and common аге 13s. 6d. and 155. 6d., 
respectively, the market in them being stagnant and awaiting 
a New York touch to bring them to life again. 

Siemens have drifted back to 20s. sellers. General Electrics 
are being vigorously supported in quarters outside the Stock 
Exchange, a fact with which shareholders may not feel greatly 
elated. The price is 9d. lower on the week. We have also 
seen advocacy of Edison Swans at about half-a-crown. As 
one of the papers pointed out, Edison preference, dividendless 
since July, 1921, stand at 10s. 6d., while the company's.4 per 
cent. first debenture is quoted at 61, and changed hands a few 
days ago at 59. No doubt the company is doing much better 
than it was some time ago, but the prices quoted for the 
pre-ordinary issues are an index that cautious folk will not 
1gnore. 

Proprietors of Kent Electric shares are informed by the 
company's directors that an offer of 95s. per share has been 
made for the ordinary, and of a guinea per share for the 
preference. "These prices the Board deem satisfactory, and 
shareholders are advised to accept them. It makes an 
interesting sequel to the information given here some weeks 
ago of the demand which had sprung up for the ordinary, 
* from Glasgow, of all places," as we remarked at the time. 
The Scottish buyers wanted the offer of ordinary shares 
at about 10s., but there was no supply in the London market. 
Six months ago, the nominal price was about 5s. The present 
offers, as the directors state, seem to be advantageous enough 
for shareholders to accept. 

Charing Cross ordinary at 8, Edmundson's preference at 41, 
Kensington ordinary at 84 and Metropolitans at 6§ are all 
à better. Brompton new shares are ls. better at 30s. There 
is still à pronounced scarcity of stock, and, with the dividend 
declarations so near at hand, proprietors are waiting for the 
announcements with keen interest. The general expectation 
may be reiterated that there will be an increase in the divi- 
dend rates throughout the list of the London companies. 
Whitehall Electric 6 per cent. debenture stock has come into 
favour; it rose a point to 894. The preference shares are also 
ketter at 18s. Investors are buying the former as being a 
sound investment of its class and offering a satisfactory yield 
at the present quotation. 

Although Metropolitans and Districts are both 4 lower, 
Underground Electrics continue their improvement, the ordi- 
nary shares of £10 each rising to 3 1/16, and the Income 
Bonds coming in for pronounced attention at 924. This last 
price shows an advance of five points within a fortnight. 
British Electric Traction ordinary at 644 is better, and London 
Suburban Traction preference stiffened to 118. London United 
Tramway debenture is à up at 694. 

Foreign traction issues are disposed to be dullish, with Brazil 
Tractions 14 down at 464, and a general fall amongst Mexican 
issues. Lack of definite news from Mexico is causing no little 
disappointment amongst those who, a couple of months ago, 
were expecting every day to hear that the points of difference 
between Mexico and the United States had heen settled, and 
that the way was clear for the granting of that loan from 
the States which would set Mexico upon its financial feet and 
enable industry to go ahead.  Anglo-Argentine Trams are 
steady, the second preference showing a small improvement 
and the 5 ner cent. debenture stock gaining 14 points. 

The United River Plate Telephone Co. has now issued its 
letters of allotment in respect of the new shares. The price 
of these rights is 18-13 premium. Ағ they are issued at £5 
and the existing shares stand at 68 cumulative dividend, no 
particular object can be served by exchanging from the one 
into the other. In fact, the two quotations, those for the old 
and the new shares, are unusually close to one another. 'The 
Eastern group of cable stocks is firm, Globes being a little 
harder on the week. Great Northerns fell 10s. to 283, in con- 
sequence, partly, of the demoralisation of the franc. Anglo- 
American deferred, after its recent rise, has reacted a trifle. 

Amongst the manufacturing shares, British Insulated ordi- 
nary lost the improvement which they picked up last week, 
and Callenders at 2 5/16 are 1/16 lower. On the other hand, 
India Rubber shares are 18. better at 19s. 6d. The market is 
quiet, with changes somewhat irregular. Babcock & Wilcox 
at 38 exhibit 4 fall. but Vickers rose, under the stimulus of 
country buying. to 17s., and the tax-free preference to 18s. 6d. 

Iron and steel shares as a whole are quite a good market. 
Activity in most industrials, however, is overshadowed by 


‘the boomlet in rubber shares, which continued until the carrv- 


over disclosed a fairly extensive bull position. Some of the 
buyers who were expecting to be able to carry-over their 
stock, found themselves disappointed, and consequently had 
to close their shares for cash, a process which caused a slicht 
dulness. Rubber, the produce, has risen to Js. 6d. per lb., 
as against 7d. to which it fell last August. At the former price 
most of the producing companies can make fair profits, even 
allowing for the restricted output to which most of them volun- 
tarily agreed under the scheme of the Stevenson Committee, 
whose recommendations, and the carryina-out of these. are 
responsible for the remarkable change for the better which has 
come over the complexion of the rubber industry. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HOME ELECTRICITY COMPANIES. | 
Dividend. Price — 


————, Jan. 23, Rise or Yield 
1920. 1921. i928. fall. p.c. 

Brompton Ordinary s c ww 10 12 30/-+ +1. £4 0 0 

Charing Cross Ordinary ... А m 8 9 8 + 519 6 
do. do. do. 44 Pret... 4à 4 4% — 575 

Chelsea — .. а . 0. e. 6 6 e — 490 

City of London E wee x .. 14 14 ‚91 = 6 4 5 
do. do. 6percent.Pret. .. 6 6 98]. — 64 4 

County of London ... . ... s sss 8 8 là — 6 2 5 
do. do.  6percent.Preft. .. 6 6 14 — 544 

Edmundson’s Ordinary ... .. Nil Nil 23 — Nil 
do 6 per cent. Pret. .. 6/ 19/- 44 + 618 4 

. Kensington Ordinary CD c BR 10 8i +$ 6650 

London Electric  ... ш. A | 8 — 400 
do. do. 6 per Gent: Pret. . 6 6 bà — 517 1 

Metropolitan .. ... (dS ducc Wo М] 58 à 558 
do. 4i per cent. Pret. . 44 4 iù — 510 9 

Newcastle-on-Tyne Ordinary ... . 8 Nil i — Nil 
do 5 per cent. Pref. 5 5 15/9 == 670 

do 7 per cent. Pref. — 7 22/- — 6 7 8 

Notting Hill, 6 per cent. Pref. <a 6 6 9... 618 4 

North Met. Elec., 6 per cent, Pref. .. 6 6 ln — 518 0 

Urban Ordinary vei .. Nil Nil 1à — Nil 
do Boar obit. Pret. ^ A A 4 = 650 

St. James’ and Pall Mall eh. Vere ww dd a 94 = 6 6 4 

South London x See, vive. Cube “Hie 04 4i — 618 0 

South Metropolitan Pref. ... .. .. 7 7 1% — 618 0 

Westminster Ordinary... .. 10 10 Bà — 630 

Whitehall Elec. Inst., "n per cent. Pf. z 7 18. +61. 8 6 8 

НЕМ АРЕН AND TRURPHONÉÉ: 
Anglo-Am. Tel. Pref, ar. See RES 0 6 108xd  — 516 6 
do. Def. . ae > oe .. 14 M65 928 —1 613 4 

Chile Telephone .. .. .. a 6 6 `S — 416 0 

Cuba Sab. Ord. ae iem dA озш Uh 7 7$ = 908 

Eastern Extension ... a ase .. 10 10 19 — 6 Б 8 

Eastern Tel Ord. ... wie "m .. 10 10 1894 — 5 5 6 

Globe Tel, and Т. Ord. .. .. .. 10 10 191 — b 40 
do. do. Y Pref. өөө eve ry) 6 6. 113 — 5 6 8 

Great Northern Tel. e» v Mo 9 28i — 715 0 

Indo-European es ш o e 10 10 85$ — 710 

Marconi... .. .. e o 5. 2 15 28 +5 66 4 

Oriental Telephone Ord. ..  ... . 19 19 2% | — *5 4 0 

United R. Plate Tel. .. .. .. B 8 бйёха — * 0 9 

West India and Panama .. .. .. Nil Nil в — Nil 

Western Telegraph... .. .. .. 10 10 lj — "568 

i НомЕ RAILS. | 

Central London Ord. Assented ... w 4 4 67 — 619 6 

Metropolitan ... .. .. „ .. lb 9i 614 —à 818 2 
do. District ... .. .. Nil 1 474 —-4 9321 

Underground Eleotrio Ordinary... .. Nil Nil зА + ye Nil 

do. do "A" .. .. Nil Nil 8/- - Nil 
do. do, Income... .. 2 4 924 +2 9466 
HOME AND FOREIGN TRAMS, &C. . 

Anglo-Arg. Trams. First Pref. .. .. бй 12 a — 711 9 
do. do. 904 Pref. .. .. Nil 68 Bis +4 886 
do. do, брег оепі. Deb. .. 6 б 82 +14 690 

British Electric Traction Ordinary .. 44 — 643 +4 619 6 
do 6 per cent. Pref. oe 6 6 94 — 6 7 8 

Brasil Tractions .. .. .. .. ИП МЇ 464 41) 812 0 

British Columbia Elec. Rly. Poe. ^ 5 б 064ха — 676 
. do. .do. Preferred ... 6. 98l- 16i —1 % 4 0 

do. - do. Deferred .. 8 194/- 878 — 7 0 6 
do. do. Deb .. .. 4 dà Чї — 598 

Lond. and Sub. Trao., 6 per cent. РЇ... 2 9% 1l. +6d. 67 8 

London United Tram deb. s же A 4 624 tà 680 

Mexioo Tram. 5 per cent. Bonds .. Nil Nil 78% —8 67 5 

do. 6 per cent. Bonds .. Nil Nil 664 — 3 Nil 

Mexican Light Common... e o5. NH Nil 2 — Nil 

do. Pref. e 0c. o NH Nil 49% —2 Nil 
do. ist Bonds. (^^^ ~ NU б е = 98 2 
MANUFACTURING COMPANIES, 

Babcock & Wiloox .. see .. .. 16 16 8  —à 4 6 

British Aluminium Ой... .. .. 10 б 18/8 — 697 

British Insulated Ord. .. .. « 15 15 9% +t 6 910 

Callenders .. tse .. .. .. 16 15 93 — 618 4. 
do. Ре... .. .. .. 6 68 là — b 15 7 

Crompton Ord. we x ш - 10 б 16/8 - 6 8 1 

Hdison-Swan ..  ... ss .. 10 Nil 2/6 — Nil. 

do. do. 5 per cent. Deb. оз sss 6 6 61 —2 8 1 4 

Electric Construction ... .. «« 10 10 1j — 79766 

English Electrio ГИС ne 8 6 16/9 —6d. 619 5 

do. do. Pref. EN TT ss 6 6 1 — воро 

Gen. Ele, Pref... .. .. .. 06 6 m9 — 619 6 
do. Ord, .. ue — c» .. 0 6 19/8 —9d. 6 4 0 

Henley ... “ee ЕРА iis МЕ . 16 15 21 == 6 6 4 

до. 44 Pref. ee o SA 4 48 — 5 210 

India-Rubber...  .. ... .. œ. 10 -— 12/6 +1}. — 

Met.-Vickers Pref, ... |... .. .. B 8 gj — 611 9 

Siemens Ord, ... UN avs T ee 10 10 1 mE Nil. 

Telegraph Con. ese — so c c. W 90 252 — 411 6 


* Dividends paid free of Income Tax. 
t New shares. 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances. 


Price Fortnight's 
CHEMICALS, &c. January 24th. | Inc. or dec. 
a Acid, Oxalic . ede eee eee per lb. 64d. 
a Ammoniac, Bal per ton £63 
a Ammonia, Muriate (large crystal) “i £48 
a Bisulphide of Carbon аса " э 
а Borax... ooo ecd eve ee £28 
a Copper Sulphate We. “awe” ads is £26 15s. А 
a Potash, Chlorate eve eve evo per lb. 4d. to 43d. 
a.  Perchlorate Nt Iu ji 64d. 
а Shellac .. рег cwt. £19 E 
: Sulphur, Sublimed Flowers  .. a £9 ө, 
d Lump  .. isi РАР $i £9 2s. 6d. ds 
1 Вода, rate [II eee өзө рет Ib. 83d. soo 
a LI] rystals ове ое eve per ton £6 өөө 
a Sodium Bichromate, casks eee perlb. bd. sears 
METALS, &oc. ; 
b Aluminium, Таро. e... рег ton £100 | e 
b oe мым eec өөө өөө per lb. 1/9 to 2/6 еве 
b Shee 1/6 to РТА ene 
p Babbitt's Metal cha Anti-friction Metal— 
Grade I ... A dee per ton net £168 £4 inc 
E Grade II TT өөө [II ee ee £124 £3 ine 
Grade ITI T] т &69 £l inc 
с Brass (rolled metal 2" to 12” basis) per Ib. 93d. Sey 
„€ , Tubes (solid drawn) a m 1134. to 1/- p 
с ee Wire, basis TP ecc m [T] 9% ° өөө ' 
€ Copper Tubes (solid drawn)  ... " 11% - 
c i best selected) .. per юп £96 "s 
с ee Sheet eee eee өөө eee oe £96 ece 
с oe Rod өөө ee £96 TI 
d ee (Hlectrolytic) Ван ösi "m . £'10*158. 90/- dec. 
d n i Shee ons К £145 10s. M" 
d TY [T] Wire Rods ” £80 158 20/- dec 
d ee H.C. Wire per lb. 10d. 4d. dec 
f Ebonite Rod eee өөө т] [III ee 8/6 өөө 
[T] Sheet өөө 06 Фое С) [T] 8/. eee 
п German Silver Wire Sea Ма "i 9/6 ace 
h Gutta-percha, fine eae eee eve oe 12/6 eve 
h India-rubber, Para fine Ж : 146 43d. inc. 
і Iron Pig (Cleveland Warrants) ... per ton 93s. od. "e 
i. Wire, galv. No. 8, P.O. qual. ii £924 S 
£g Lead, English Pig ove eve eee [T] £98 158. 5/- ine. 
g Mercury is . per bot. £11 10/- dec 
. 6 Mica (in original cases) small ... per lb. Bd. to 8/- ere 
: oe oe me um өөө ee 4- to 8/- "Т 
large ove te 10!- to 20/- & up. эое 
A Phosphor Bronse, plain castings и 1/1 Vai 
p ee drawn bars and rods [T] 1/8 TT 
p « rolled strip & sheet TT 1/ m 
p [nj wire ave ero ove [ET] 1/8 one 
о Platinum LIII eee ooo eee per Og. oon 
d Silicium Bronse Wire...  .. per lb. Liu ihe 
r Bteel, Magnet, in bars ... és d 10d. ap 
| | £4 10s. to 
n Tin, Block (English) es .. рег ton £183 10s. ( £5 10s. inc. 
п . Wire,Nos.1$0160 ..  .. per lb, 8/9 aa 
Quotations supplied by 
a G. Boor & Со. £g James & Shakespeare, 
b The British Aluminium Co.. Ltd, h Edward Till & Co. 
€ Thos. Bolton & Sons, А / Bolling & Lowe. 
d Frederick Smith & Co, 1 Richard Johnson & Nephew, Ltd, 
e Е. Wiggins & Sons. п Р. Ormiston & Sons. 
f India-Rubber, Gutta-Percha and ө Johnson, Matthey & Co., Ltd, 
ph Oo.. Ltd. p О. Olifford & Son, Ltd, 


r W. F. Dennis & Со, 


6 

Fire.—An outbreak of fire caused іп an unusual manner 
took place at Messrs. Pennington's cotton waste warehouse, 
Back Hope Street, Oldham, on the morning of ‘Thursday, 
January llith. A live electric wire came into contact with a 
gas pipe leading to the gas meter, with the result that a hole 
was burned into the pipe and the gas ignited. There was a 
strong rush of gas, which blazed furiously. Machines from 
the Central and Towntield fire stations were quickly on the 
scene, and fortunately the damage done was only slight. 


Naval War Inventions.—The Admiralty has decided that 
some of the many inventions by naval otticers and men that 
were kept secret may now be used by their inventors.— 
Daily Mail. 

Lectures.—At a meeting of the Nottingham Society of 
Engineers, on January 24th, Mr. H. Cotton, M.Sc., M.B.E., 
lectured. on ‘ Variable Speed Drives from ап a.c. Supply.” 
The lecture was divided into three parts which dealt respec- 
tively with induction motors, variable speed polyphase com- 
mutator motors, and variable- ‘speed d.c. motors operated from 
ап а.с. supply—the Ward Leonard, Ilgner, and other systeins. 

Prof. Magnus Maclean, Glasgow, recently delivered a lecture 
on the hydro-electric resources of the Scottish Highlands to 
a large audience in Edinburgh. Having described some of 
the existing water-power schemes, the lecturer dealt with the 
Grampian scheme, the object of which was to distribute elec- 
tricity in bulk to districts in Inverness-shire, Forfarshire, Perth- 
shire, &c. A description was also given of the small installa- 
tions making use of the Highland streams, without battery 
or any storage, which were utilised for lighting private man- 
sions and running machinery for agricultural purposes. 
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THE WORK OF THE ELECTRICITY COMMISSIONERS. 


SECOND ANNUAL REPORT. (Abstract. ) 


Fringe Orders. 

Under the provisions of Section 6 of the Eléctric Lighting 

Act, 1909, the Commissioners have granted 458 orders per- 

mitting various authorised undertakers to supply electricity 

to specific premises outside the respective areas of supply, 
and à complete list of these is given. | 


Accounts, Returns, and Statistics. 


The number of auditors holding appointments from the 
Commissioners in respect of the ofticial audit of the accounts 


for the year 1921 of 187 company undertakers in Great : 


Britain 18 23, and a list of the names of the auditors is given. 
Although it was anticipated that there would be some 
dificulty and delay in collecting, checking and tabulating the 
large volume of statistical information covering the operations 
of over 500 undertakers holding approximately 1,400 Orders 
and Special Acts, it is a matter of regret to the Commissioners 
that greater progress was not possible during the year under 
review. Apart from the undue delay of a number of under- 
takers in returning the completed questionnaire, there appears 
to have been, in many cases, a lack of appreciation of the 
importance of and necessity for accurate statistics. A pre- 
luninary examination of the returns revealed a large number 
of omissions and arithmetical and other errors, and it became 
apparent to the Commissioners that before arrangements could 
be made for the publication of an official volume containing 
the salient statistics, much time would have to be devoted to 
the completion and verification of the returns. These matters 
were still being proceeded with at the date’ to which this 
Report is made. A more satisfactory position has to be re- 
eorded in respect of the four-weekly returns of fuel consump- 
tion, units generated, &c., which all authorised undertakers 
are required to render to the Commissioners, and which are 
also submitted voluntarily by a number of railway and train- 
way authorities and by. non-statutory undertakings owning 
generating stations. | 

During the year ending March 31st, , 1922, the Commis- 
soners received returns in respect of 433 generating stations 
helonging to authorised undertakers in.Great Britain; in 
addition. voluntary returns were furnished to the Commis- 
soners in respect of 103 generating stations owned by tram- 
way and railway authorities or non-statutory undertakings. 
The total units . generated during the year amounted to 
4.884.666.0388; the total amount of coal and coke consumed 
was 6.475.531 tons; and the total oil fuel consumed amounted 
to 145,541 tons. | | "s 

Subscriptions to Associations. 

During the year ending March 3lst, 1922, the Commissioners 
Issued 18 consents in respect of annual subscriptions to certain 
associations. In the majority of the applications relating to 
the Incorporated Municipal Electrical Association consent was 
also sought and given to the payment of the reasonable 
expenses of attendance of members or officers at conferences 
or meetings of that Association. The Commissioners also 
issued consents to the payment by certain local authorities 
of contributions towards the funds of district joint industrial 
councils. OON 
Appointment of Inspectors. 

. The Commissioners appointed the following - electrical 
inspectors during the year: Professor E. W. Marchant, 
D.Se., in respect: of the 'Chester. Electric Lighting Order, 
190; Mr. F. J. Moffett, in respect of: the Nuneaton 
and Chilvers Coton Electric Lighting Order, 1900; Professor 
William Robinson, M.E., M.Inst.C.E., in respect of the 
Melton Mowbray Electric Lighting Order, 1898; and Mr. A. G. 
inus in respect of the Wallasey Electric Lighting Order, 


Transfer of Undertakings. d a 

During the year, the Commissioners approved deeds trans- 
ferring the undertaking authorised by the Bedworth and 
Bulkington Electricity Special Order, 1921, from the Midland 
Electric Light & Power Co., Ltd., to the Leicestershire and 
Warwickshire Electric Power .Co.; transferring the under- 
taking authorised by the Litherland Electric Lighting Order, 
1915, from the Urban District Council of Litherland to the Cor- 
poration of Bootle; and transferring the undertaking autho- 
nsed by the Wigston Magna Blaby and District Electricity 
Special Order, 1921, from the Midland Electric Light and 
Power Co., Ltd., to the Jeicestershire and Warwickshire 
Electric Power Co. | | 

The Commissioners also approved of the acquisition by the 
Corporation of Bristol of the undertaking of the Keynsham 
Electric Light & Power Co., Ltd. 


| . Charges for Electricity. | 
The difficulties confronting authorised undertakers during 
the year still remained of a serious character owing to the pro- 


(Concluded from page 114). 


longed coal strike and to the severe depression in trade. Never- 
thelesss, the relief in respect of maximum prices granted during 
the preceding year proved substantially adequate to the situa- 
tion, as was evidenced by the comparatively small number of 
applications made to the Minister of Transport for further 
revisions of maximum prices. The Commissioners dealt in 
all with 50 applications, 12 being from company undertakers 
and 13 from local authority undertakers under the provisions 
of the Statutory Undertakings (Temporary Increase. of 
Charges) Act, 1918, and 25 being from company undertakers 
under Section 32 of the Schedule to the Electric Lighting 
(Clauses) Act, 1918, or corresponding provision. In two cases 
formal applications were withdrawn by the applicants. Par- 
ticulars as to the recommendations eventually made by the 
Commissioners to the Minister of Transport on the 48 remain- 
ing applications are given in a table. 


Multi:part Tariffs. 

Further consideration was given by the Commissioners to 
the question raised during the preceding year by the British 
Electrical Development Association as to Ше limitations 
imposed upon authorised undertakers by the existing statu- 
tory provisions governing the methods by which consumers 
may be charged for electricity, and they came to tbe con- 
clusion that in the interests of the further development of 
electricity supply to meet the various classes of demand now 
arising, à case had been made out for the amendment of the 
legislative provision which had hitherto presented an obstacle 
to the general adoption of inulti-part tariff systems of charge. 
ao for this was made in the Electricity (Supply) Act, 
1922. 


Overhead Lines. 

There was ап increase in the number of applications made 
by authorised undertakers for consent to the erection of over- 
head lines, 46 applications being dealt with by the Commis- 
sioners during the year, as compared with 34 applications 
during the preceding period. The Commissioners recom- 
mended the Minister of Transport to give his consent, subject 
to the power being reserved to the Minister to review the situa- 
tion at the expiration of a period of five years, and subject also 
to the regulations of the Commissioners being prescribed upon 
the undertakers in respect of the proposed works. 


Revocation of Powers. Eas oc, dit 

Inquiries were initiated by the Commissioners during 
the period covered by the previous report with the 
view of ascertaining the position of all authorised 
undertakings as to which it was not definitely known whether 
a supply of electricity was being given, or whether compul- 
sory works had been carried out. Pe 

After full consideration of the circumstances of each case 
the Commissioners recommended the Minister of Transport: 
To revoke 11 Orders in respect of the whole of the areas of 
‘supply in each case; to revoke one Order in respect of part 
of the area of supply; to revoke one Special Act in во far as 
its electricity provisions were concerned; and to defer con- 
sideration of the question of revoking three further Electric 
Lighting Orders and also four further Special Acts relating, 
inter alia, to the supply of electricity. » 


Compensation for Loss of Office, &c. 


The first case under the Electricity (Supply) Act, 1919, in 
which compensation was claimed arose out of an arrangement 
approved by the Commissioners for & supply of electricity 
in bulk by the Corporation of Leeds to the Corporation 
of Morley. In consequence of that arrangement the 
generating station of the Corporation of Morley was shut 
down and partially dismantled, and claims were made by 
certain officials of the Corporation for compensation (1) for 
loss of office, and (ii) on account of being placed in a wor 
position as regarded conditions of service. | 

In accordance with the provisions of Section 16 of the Act 
of 1919 the Minister of Labour appointed a referee (Sir 
William Mackenzie, Kt.) to adjudicate in the matter, and 
the referee ordered certain sums to be paid by the Corpora- 
tion of Morley. | E 

Organisation and Staff. 

The increased work indicated in the report was undertaken 
without augmenting the staff, as the Commissioners felt that 
it would be inexpedient, pending further experience as to the 
directions in which additional assistance was likely to be con- 
tinously necessary, to incur increased expenditure. The actual 
excess of expenditure over income during 1921-99, including 
amounts estimated to he pavable hv and to the Commissioners 
but outstanding on March 31st, 1922, was £36,509, or a saving 
of £7,491 on the estimate. 6 
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THE PHYSICAL SOCIETY OF LONDON. 


EXHIBITION OF SCIENTIFIC . INSTRUMENTS. 


(Continued from page 116.) 


Cambridge & Paul Instrument Co., Ltd. 


This firm's stand is always worth careful examination. 
Several new devices were exhibited, amongst which was a 
combined testing set (one of several made for Newcastle) 
mounted in a teak case, the over-all dimensions of which are 
6 x 30 x 14 em. It comprises a universal testing set, covering 
up to 600 V, 1,200 megohms, and 120 A; a capacity testing set 
with a range of from 0.005 to 375 microfarads; and a de- 
cade-pattern Wheatstone bridge which will measure resist- 
ances of from 0.01 ohm to 10 megohms. 


Fic. 9.—Rrep HUMMER. 


Two hydrogen ion outfits were shown, one for research 
work in bacteriology, bio-chemistry and physiology, and 
the other for use in industrial processes. The first 
outfit consists of a potentiometer, which is a modified 
form of the ordinary slide-wire instrument in which 
ali the moving parts, with the exception of the handles 
of the controlling switches, are inside the case, together with 
a galvanometer of the D'Arsonval pattern, lamp and scale, 
Weston normal cell and suitable electrodes. Readings are 
obtained directly to 0.1 millivolt and, by estimation, to 
within 0.01 millivolt. 

The second outfit, self-contained and portable, comprises a 
potentiometer, with suitable electrodes, that consists of a 
pointer galvanometer of the unipivot type, an adjustable 
resistance to standardise the battery circuit with the galva- 
nometer, a five-Crange switch to give steps of 200 millivolts 
and a fine adjustable resistance. Тһе electrodes are con- 


wr BATTERY [roe volta) 


Applied 
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Fic. 11.—VALVE GENERATOR. Fic. 12.—Tyre A. MOULLIN VOLTMETER. 


nected to one pair of terminals, while a dry cell is connected 
to two other terminals on the instrument. Тһе potentio- 
meter is enclosed in a teak case having over-all dimensions 
25 x 20 x 11 cm., and direct readings to 1 millivolt can be 
obtained. 

The reed hummer illustrated in fig. 9 was designed by Mr. 
S. A. Pollock to produce oscillations of audio-frequency for use 
in bridge testing. The apparatus gives a pure note, and will 
run for hours without attention; it gives a suitable output 
for bridge work. ‘The hummer has been approved and 
adopted by the British Post Office for telephonic measure- 
ments; it is embodied in the firm's trunk cable capacity test 
set. A tuned reed 4, mounted on a heavy brass base, 1s fixed 
near to a permanent magnet D, which has coils wound on its 
pole tips;;a microphone button is attached to the reed. In 
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conjunction with a transformer E, two condensers C,, C,, which 
are fitted inside the instrument case, form a tuned circuit. 
The reed is made to vibrate, thus setting up a disturbance 
in the microphone and so producing а varying current 
through the magnet coils, which reacts on the reed and main- 
tains it in permanent vibration, Тһе hummer requires a 
battery of from 6 to 10 volts, the current taken being about 
100 milliamperes. By connecting the terminals T to a 
screened transformer, an output circuit can be provided 
which, when connected to a bridge, prevents out-of-balance 


Fic. 10.—VALVE-MAINTAINED TUNING FORK. 


capacity effects at the salient points of the bridge. 
former is supplied as a separate unit. 
hummer is approximately 1,000 cycles. 

The valve-maintained tuning fork designed by Prof. W. H. 
Eccles and Mr. F. W. Jordan, illustrated in fig. 10, is some- 
what similar to an electric bell in principle, but the contact 
is replaced by a three-electrode valve. A tuned fork is 
solidly mounted with its prongs between polarised windings 
on laminated cores carried on two electromagnets. One coil 
is connected to the grid, and the other coil is in the anode 
circuit. When the fork is vibrating an electromotive force 
of the same frequency as that of the fork is induced in the 
grid coil, and impressed on the grid of the valve. This varia- 
tion of voltage on the grid gives rise to variations in the 
anode current of the same frequency. When this current is 
of correct phase relation with the motion of the prong of the 
fork it provides a vibro-motive force in traversing the anode 
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Fic. 13.—Tyre B. MOULLIN VOLTMETER. 


windings. A transformer is used to separate the generated 
alternating voltage from the direct h.p. battery voltage. 
The apparatus was constructed for the purpose of generating 
voltage and currents of such amplitude and frequency as 
would be of use in measurements of the magnifying powers 
of amplifiers. A tuning fork may be used as a time marker in 
conjunction with an oscillograph or with a string galva- 
nometer by placing am inductive winding on the coil in the 
grid or anode circuit, in series with an oscillograph vibrator or 
with the fibre of the string galvanometer. 

The principle of the three-electrode valve generator, 
also shown, is indicated in fig. 11; L and c are the 
self-inductance and the set of condensers respectively 
which form the oscillatory circuit, the resonant fre- 
quency of which approximately governs the frequency 
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given to the oscillations. Closely coupled to L is a separate 
self-inductance N connected to the grid of the valve. A 
loosely-coupled tertiary circuit delivers the current to the ex- 
ternal circuit. Two sets of windings are employed—one for 
frequencies from 300 cycles upwards (for use with a vibra- 
tion galvanometer), while the other is for frequencies above 
300 cycles (for use with a telephone) and gives a pure wave 
form; in addition, a laminated iron core provides a lower 
range of frequency that is useful for various tests. The fre- 
quency is varied by altering the capacity of the oscillatory 
circuit and to enable it to be continuously adjusted through- 
cut the whole range three condensers are employed. 


Fic. 14.—Tyre В. MouLLIN VOLTMETER. 


Amongst the novel instruments having many industrial as 
well as scientific applications exhibited perhaps the most 
striking was the voltmeter due to Mr. E. В. Moullin, in 
which a triode valve is used as a rectifier and the rectified 
current, prdouced either by the curvature of the anode 
current/grid potential characteristic, or by the curvature of 
the grid current/grid potential characteristic, is used to 


measure the applied electromotive force by means of a gal- 
vanometer. For low voltages (0 to 10 volts), the voltmeter is 
about forty times as sensitive as the best commercial electro- 
static voltmeter; it has an accuracy equal to that of a vacuum - 
thermo-junction, and, as an ammeter, approximately thirty 
times its sensitivity. In addition, the instrument possesses 
the outstanding advantages that it absorbs no power from 
the circuit, its readings are independent of frequency, and it 
cannot be injured by an overload. 

Type A instrument employs the curvature of the anode 
current/grid potential characteristic; a separate anode battery 
is therefore not required. The thermionic valve unipivot 
galvanometer and auxiliary apparatus are mounted in a case 
and, to use the instrument, it is only necessary to connect a 
6-volt battery to the terminals of the filament and to apply 
the alternating electromotive force to be measured between 
two other terminals. Tt will be noted from fig. 12 that, in 
addition to heating the filament, the 6-volt battery provides 
a means of making the grid 1.6-V negative, so as to reduce 
grid damping to a negligible amount. This method of fixing 
the grid potential allows it to bé made 0.25 V more negative 
than if a separate small cell had been used; it also obviates 
the risk of the calibration being upset by deterioration of 
such a cell. To ensure long life for the valve only 3.6 V is 
applied to the filament. The scale of the micro-ammeter is 
directly marked in volts, the standard range being 0 to 1.5 
volts; readings can be obtained to 0.02 volt over most of the 
range. The effective resistance of the instrument at full 
scale deflection is at least 0.5 megohm, and the power 
absorbed at full-scale deflection is, in consequence, not more 
than 6 micro-watts; the decrement introduced by the instru- 
ment is. therefore, so small as to be almost negligible. 

Type A cannot be employed either to measure an alternat- 
ing potential superposed on a steady potential, or when the 
apparatus connected across its terminals does not form part 
of a closed conducting circuit. Туре B (figs. 13 and 14) has 
been designed for this purpose. 

The Galitzen seismograph is a new departure, a feature 
being the smallness of its dimensions. It consists essentially 
of a pendulum ‘having a vertical or horizontal movement, 
according to the components that have to be observed. The 
end of the pendulum carries coils, which move between the 
noles of a pair of permanent magnets, and any movement 
thus creates an e.m.f. that is observed by a reflecting galva- 
nometer, and is recorded on а photographic drum at a 
distance from the instrument. 


(To be continued.) 


THE HOT-WIRE 


MICROPHONE. 


Its Application to Acoustic Problems. 


By Major W. S. TUCKER, R.E., D.Sc., A.M.I.E.E. 


(Abstracted from the Journal of the ROYAL SOCIETY OF ARTs.) 


Tae acoustic problems that arose in consequence of war re- 

quirements resulted in the formation of a small research 

organisation, supported by the Fighting Services and the 

Department of Scientific and Industrial Research, the work 

of which has led to the discovery of new facts and develop- 

iem of general interest, some of which are referred to 
ow. 

The hot-wire microphone was essentially a war invention 
and has developed into an instrument not only for the detec- 
tion, but also for the measurement of sound and vibratory 
motion. 

It first consisted essentially of a box in one wall of which 
a small opening is made. When the explosive wave arrives 
at the opening—thereby creating a small excess pressure— 
a blast of air is projected into the box. In the path of the 
blast a very fine platinum wire grid is mounted, and heated 
by electricity to low incandescence. The blast cools the wire, 
lowers its electrical resistance, and so affect instruments such 
аз galvanometers. The record obtained is an indication of 
the character of an explosion and also reproduces such varia- 
tions in quality and intensity that enable one to identify 
the source. 

- The opening and closing of a door with sufficient sudden- 
ness makes the grid '' blink '" momentarily and shows how 
sensitive this microphone is. 

Mere noise, however, does not produce an appreciable effect, 
as its selective character in sounds of all descriptions— 
traffic, conversation, rustling of wind in trees, and distant 
gun and rifle fire, ignores all but the low-frequency gun-fire. 
Records show the similarity in behaviour of two microphones 
of the same type when recording the same source (a distant 
shell burst) and their insensitivity to a revolver shot at five 
yards, while giving effects with a gun at 6,000 yards. 

Distinctive records can be obtained from distant claps of 
thunder, and by means of three microphones sufficiently far 


apart, it is easy to locate the origin of the lightning flash. 
However, its sensitivity depends not only on the initial tem- 
perature and dimensions of the hot wire, but alsa on the 
size of the microphone chamber. For the best reproduction 
of impulsive sounds, it is of advantage to use a chamber of 
about 1 cu. ft. capacity and to make small holes or cracks 
in its walls to eliminate internal resonance. 

Probably the thing that impresses one most is the instru- 
ment’s surprising sensitivity to low frequency disturbances 
—disturbances which produce no effect on the human ear, 
since they are below our range of audition. Such an instru- 
ment might be harnessed to apparatus for the measurement of 
vibrations in structures. Vibrations are communicated to 
the human body as a result of the forcible projection of the 
blood through the arteries due to the pumping action of the 
heart. The shakings of the body are transmitted to a dia- 
phragm whose resultant motion pumps the air from a closed 
vessel to a microphone, and the vibrating air cools the grid in 
such a manner as to indicate the nature of the body move- 
ments. Associated with the peaks of the recoil records 
so obtained, we are able (i) to identify certain move- 
ments in the blood, (ii) to note how these vary with 
individuals in an apparently healthy state, (iii) to show 
that the peaks are higher during inspiration than 
expiration, thus indicating a breathing cycle, (iv) to 
indicate how they vary when the body is treated with cer- 
tain drugs, (v) to observe how they enlarge after exercise, and 
(vi) to show how they may suggest conditions of disease or of 
mental agitation. 

This discovery opens up a field of research purely medical 
or pathological, and to be quite certain of a proper correlation 
of physiological and phvsical processes, it is necessary to 
understand thoroughly the meaning of the physical changes 
in the hot wire when subject to blasts of air, whether contin- 
uous, Impulsive, or alternating in character. 


159. 


THE ELECTRICAL REVIEW, [ғо 92. No. 2,357, JANUARY 26, 1923. 


‘The microphone wire is indifferent to the direction of the 
disturbing blast, since in both cases the wire is cooled, the 
resistance is diminished, and the record shows a succession 
of peaks entirely on one side of the zero line. However, if the 
grid is vertical so that the hot convection currents from the 
wire are perpendicular to the motion of the particles of the 
vibrating air, the resistance change has twice the periodicity 
of these vibrations; but if the grid is horizontal, the resistance 
change tends to be in tune with them. | 

The remarkable magnifying powers produced by- resonance 
enable us to get sufficient disturbance with sounds of. one 
predominating frequency to affect the hot wire. For accurate 
recording, resonance should be discouraged in the containing 
vessel by perforating its walls. If, however. the walls are 
left intact, the vessel with its microphone orifice has a very 
definite note of its own to which it responds with great 
vigour. Excited by the sound of the same musical pitch. the 
resonator produces intense vibration in the neighbourhood 
of the hot wire thus cooling it periodically. From known 
dimensions of the resonator, its magnifying power can be 
calculated, and it can be shewn that resonance in a given 
case is confined to a very short range of frequencies, compris- 
ing about six ner cent. of the mean frequency, so that it is 
ud capable of responding to a range of about one musical 
one. 

The overtones to which it can respond are of high pitch, 
and are relativ:ly feeble, thus making it the most selective 
type of resonator known. 

The microphone may be tuned by altering the volume of 
the resonator or by altering the dimension of its neck— 
thus a larger volume or a longer neck would be employed for 
a lower note. In general, alteration of volume is the most 
satisfactory way of tuning. А microphone tuned to 519 
vibrations per second, has one auarter the volume of one 
tuned to 256 vibrations per second. if the necks are equal. 

One. of the advantages of this tyne of microphone is its 
insensitivitv to disturbing noises. Even tapping the micro- 
phone produces no appreciable effect, and the power to ignore 
shock makes it very useful for listening in places where the 
supports are subject to all kinds of accidental vibration. For 
this reason, also. the hot-wire microphone can be carried 
about a room, and will show hy the galvanometer deflections 
the variation of intensity of sound at different points in the 
room. ds i 

If the micronhone be mounted with. its neck penetrating the 
wall of a cubical box, whose side contains a sliding door, a 
much better effect is obtained if the door be opened to a 
certain degree. The hox itself becomes a resonator, and when 
tuned to the micronhone note. the combination is extremely 
sensitive to a sound of the correct pitch. This phenomenon 
of double resonance in which the sound waves surge through 
the orifice hetween the two boxes has its analogv in the 
tuned circuits in a radio receiving installation. The com- 
bination exhibits not one. but two resonance peaks and gives 
a mneh wider range of tuning, while at the same time giving 
large magnification. The best effect is produced by such care- 
ful tuning that two resonance peaks of equal magnitude are 
obtained. So far this instrnment is the most. sensitive detec- 
tor of sounds we have been able to produce and can easily 
pick up inaudible sounds within its range. We are indebted 


to Mr. E. 8. Player for the discovery of a very efficient wind 
screening device, the ordinary ''loofah," whose fibrous struc- 
ture breaks up any wind impulses without obstructing the 
passage of air or of sound. 

Its consistency of behaviour enables it to be employed for 
the accurate comparison of sounds of the same quality, for 
the ohmic change produced in the hot wire of the micro- 
phone is a direct measure of the intensity of the sound. 

If we use a source of sound of a given pitch, we can find 
(1) How the transmission of such sound is affected by weather 
conditions. (2) How the sound is distributed in certain en- 
closures, such as rooms of different sizes and shapes, and how 
that sound is modified by opening windows or doors, or the dis- 
tribution of the audience, or the furniture in a room. (3) 
How the sound is modified, magnified or distributed by the 
intervention in its path of trumpets, reflectors, or obstacles. 

Thus we obtain data of considerable importance to 
meteorologists.. The study of meteorological acoustics was 
developed at Kingsgate, near the North Foreland, admirably 
situated for working on the sirens of different light vessels. 
Doubly resonated microphones were emploved. and we were 
able to obtain from the data thus supplied certain laws 
governing the conditions of audibility as affected by weather. 

The distribution of sound in rooms is of great importance 
in architectural acoustics, and if notes of a definite pitch are 
selected, the duration of resonance can also be indicated bv 
photographic records, and such records enable us to 
make measurements. By means of microphone, amplifier and 
vibration galvanometer, the distribution of sound can be 
exhibited to the audience, and also the manner in which the 
distribution of sound is affected bv the movements of any 
person or article of furniture in the neighbourhood of the 
point at which measurements can be taken. The effects of 
sounding boards can also be demonstrated. 

The directional effects produced bv the intervention of 
trumpets, mirrors. and certain obstacles can be determined. 
Thus effects may be observed bv placing the microphone in 
the neck of a trumpet and altering its direction relative to 
that of the incoming signal, or hy placing the microphone in 
the focus of a concave mirror and rotating the latter. We 
hope in the near future to be able to measure sounds of a given 
pitch in absolute units of energy independent of that pitch, 
and to sav what are the maximum ranges of audibilitv in 
terms of the average human ear. It is most important that 
as an outcome of this class of work, a unit of sound should 
be adopted which should be of value for commercial as well 
as for scientific purposes—similar to the candle power used 
in estimating sources of light. 

The hot wire microphone has one distinct limitation—it is 
relatively insensitive to high-pitch sounds—but with the 
development of more sensitive apparatus for the measurement 
of effects, it will ultimately be available for this class of work 
also. Intensity of sound, as distinguished hy the ear. will 
correspond to certain ohmic changes, which will be smaller 
and smaller as the nitch rises—but such ohmic changes, with 
the sensitive apparatus now at our disposal, should be easily 
measurable. 

The work ahove described was carried ont under the anspices 
of the Munitions Tnventions Department, and the Signals 
Experimental Establishment. 


TIME [WORKS PRODUCTION. 


- О |. By G. Н. NELSON, M.LE.B. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tut ideas contained in this paper are the result of experience, 
and the works system dealt with is one that is actually in 
operation. | | AM 

In his introduction the author outlines the principal causes 
of the industrial depression through which the nation has 
been passing, and sets forth remedies for these, of which the 
most important 18 economical production. The latter can only 
be obtained by full co-operation, and it is the object of the 
paper to show how this can be secured. The heads of factories 
must be students of human nature, so that they will select 
men for executive positions who will in turn select 
and lead their subordinates to co-operate with other sections 
of the works. | | 

To achieve success in the manufacture of machinery, 
especially electrical machinery with complexity and inulti- 
plheity of parts, the works organisation should be divided 
into distinct sections, each with. clearly-defined functions. 
Experience lias shown that a works sectionalised as follows has 
given very satisfactory results:—(1) design: (2) works 
superintendence: (3) technical process department; (4) rate- 
fixing and mechanical process department; (5) production 
department; (6) inspection department, and (7) costing 
department, Jt is quite impossible to find & man 


versed in the detail of all these branches, and the aim of the 
manufacturers should be to obtain the full benefit -of 
accumulated specialised experience and to pass this down to 
the actual worker. The time is past when one man could 
run a technical business by doing everything, from buying to 
general supervision. The results of introducing the system 
about to be described were as follows:—The relation between 
the total value of the work in progress and the value of the 
monthly output of completed machines was reduced from 
7 months to 44, representing a considerable saving in capital 
and interest; the average time of manufacture of a certain 
size of machine was reduced from 22 to 18 weeks and that of - 
other sizes, relatively: the number of machines overdue was 
reduced two-thirds; the number of defects arising during 
manufacture on various operations has been reduced two- 
thirds: the accumulative effect has reduced the cost of manu- 


_ facture by a considerable amount. 


Concerning design, it may be said that the people in the 
works cannot be expected to know the technical details which 
the desigher has in mind, and they should therefore be told 
as much as possible. The principle of co-operation should be 
applied here to its fullest extent. The design of each part of 
@ piece of apparatus should be considered at a meeting of the 
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designer, the manufacturer, and, if necessary, the salesman 
(who should know the requirements of purchasers), before it 
is finally manufactured. Shop drawings should be clearly 
dimensioned and limits of accuracy given. . The various kinds 
of surfaces should be clearly marked. | 


The most important consideration under the heading of 
“works superintendence ” is that of labour. The majority of 
the workers are reasonable men, but they lack the knowledge 
which would enable them to consider the problems with which 
they are faced. Education is of the first importance. The 
training of apprentices should include lectures on economics 
and they should uot be left to pick up a trade by their own 
resources. In the works with which the author is associated 
the apprentices are given lectures in the employer's time, not 
only upon such subjects as fitting, turning, and winding, but 
aiso upon the rudiments of rate-fixing and costing. The author 
considers that these facilities should be extended to the older 
workmen. There is also a necessity for the inclusion of 
есопошісв in the curricula of universities and technical schools. 
The relation between capital and labour, costing, time-keeping, 
and the absorption of overhead expenses should be dealt with ; 
when men enter industry they seldom have to apply 
solely technical knowledge. The works committee is the most 
elective way of establishing confidence between the manage- 
ment and the men. It is the most satisfactory channel for 
bringing the management's views on all sorts of questions 
before the workers. It also enables the management to obtain 
the workers! views and makes them feel that they are being 
consulted upon matters in which they are directly interested. 
The author attributes in a large measure, the success of the 
system outlined in the paper to the Works Committee. Fore- 
men's meetings also possess a special value; the men are 
made acquainted with economic and managerial problems 
which otherwise they would not know. 


The fear of unemployment is a great brake on production. 
This gives the worker the feeling that by exerting extra effort 
he is only completing more quickly the small amount of work 
that is available, and it is impossible in such circumstances 
to get from him his maximum effort. It i8 not easy to convince 
him that he is making the cost greater and therefore rendering 
it more difficult to obtain further orders. It is thought that 
the creation of a fund during times of good trade to tide over 
periods of depression would remove this fear of unemployment. 
To produce this, the author suggests that this might be done 
in a ‘ payment by results" works in such a way as to be 
entirely dependent upon the workers' efforts, but should be 
contributed to by both the employer and employé. In the 
engineering industry agreements already exist by which a 
piece-worker of averago ability must be able to earn 334 per 
cent. bonus. Most workers earn considerably more than this. 
It would therefore be feasible for the employer to say that for 
every l per cent. earned by the worker over the 334 per cent., 
up to 50 per cent., he would give a fixed sum per shilling to the 
fund, provided that the employé would also give a similar 
amount; and further, for every shilling over 50 per cent. 
bonus the employer would give a further extra contribution. 
If deemed advisable, the money could be applied to old age 
and sickness benefits, and it could be administered by the 
works conimittees or district committees. 


The technical process department is obviously necessary in 
view of the fact that many of the problems connected with 
the manufacture of electrical machinery cannot be left to the 
shops to solve. Though there are often several ways of getting 
the same ultimate result, there is only one way which is the 
most efficient and cheapest. It is the duty of the process 
department to study these various problems and to issue such 
instructions as are necessary to assist those concerned. Records 
must be kept of various process specifications to enable new- 
comers to proceed on the ваше lines. This department also 
issues the necessary specifications to buyers. In the paper 
specimens of actual specifications are reproduced. 

The selection of the personnel of a rate-fixing and mechani- 
cal process department requires careful attention. For pro- 
ducts of comparatively simple design and construction rate- 
fixers who have graduated from the ranks of the workmen 


without any special training will be competent, but in the © 


case of the more complex apparatus the rate-fixers should also 
possess a thorough knowledge of the functions of the multi- 
farious components. In order to take full advantage of the 
machines, tools, and improved methods evolved by the 
mechanical process engineers in collaboration with the tool 
drawing office, it is desirable that the department should con- 
sist of two distinct branches. One branch should deal almost 
entirely with: the time studies of the feeds and speeds to be 
obtained by improved methods and appliances, and should 
thereby supply data to the other branch, consisting. of the 
process engineers. In this way a definite basis for piece-work 
times is arrived at. The process department compiles a pro- 
cess sheet for every item for which a drawing 1s made, and this 
specifies. among other things, the description of the machine 
for which the part is required; the minimum number of 
items to be manufactured at a time to enable the tame per 
item to be adhered to; the machine tool to be used; the 
hourly rate of the machine tool; the class of labour to be used 
on each operation: the rate of labour to be used; '' war” 
allowances; the factory expense; the total cost of labour and 


factory expense; and the sequence of operations. А typical 
process sheet is given in the paper. Disputes regarding the 
time allowed are settled by the time-study men for the depart- 
ment, and the operator is permitted access to thè data upon 
which times are based to point out errors. If the special cir- 
cumstances of a job necessitate it, the time for the job is 
altered, but the processed time is allowed to stand. Process 
sheets are issued as soon as possible after the completion of & 
drawing, so that the piece-work time is fixed well in advance 
of the operation. The process department is able to keep the 
purchasing department acquainted with the relative merits 
of matenals and aid it in securing the best and cheapest 
supplies. The department also aids the estimating depart- 
ment by supplying accurate data, and is able to advise when 
reductions can be made owing to improved efficiency. Piece- 
work times being based on the best machine tool, it is possible 
to calculate losses on less efficient machines, showing „whether 
the latter are worth retaining in service. Process sheets are 
sent to the costing department to enable differences to be 
checked; they also enable the production department 
to deduce exactly the time required to manufacture any piece 
of apparatus. ‘The process engineers frequently find when 
processing a part that an alteration in design will effect a 
reduction in cost Without interfering with the functions of the 
particular part. d'a 

The production department should be directed and con- 
trolled by the works manager, through the chief of the depart- 
ment, to ensure that it is not systematised beyond practical 
and commercial limits. The capacity of the shop is fixed by 
the works management in conjunction with the requirements 
laid down by the sales organisation, and the capacity fixed by 
the rate-fixing department, and the main shop programme is 
prepared. In this programme the shop’s capacity is satisfied ` 
with actual jobs and the time they will occupy in each depart- 
ment is fixed. Each month is laid out similarly and the com- 
mercial department is advised by the production department 
of forward requirements in good time to keep the ehop fully 
employed. If the orders received exceed the shop capacity, 
the fact 1s revealed in good time to enable steps to be taken 
to deal with it by extending the works, obtaining outside help, 
or increasing the working hours or delivery periods. The 
main programme is based on a machine production chart, 
which shows in a clear manner the time required to complete 
each part of a machine, taking into account the obtaining of 
material besides the actual manufacture. The dates being 
fixed for each part of the job, a system of “urging” is 
brought into operation. By this means the manufacturing 
information (including drawings and specifications), material, 
and work in the different departments is hurried up. The 
“urging " is done on a weekly basis. For sake of convenience 


` the production department is organised into two sections, one 


section handling specification sheets, the main production pro- 
gramine, obtaining materials for outside suppliers through 
the purchasing department, and all work inside the office, and 
the other dealing with materials after receipt in the shops, 
and the production generally in the shop. Тһе elosest .eo- 
operation is essential between these two sections. The fore- 
men are provided with weekly production lists, giving instruc- 
tions for four weeks; these are based on the main production 
chart. 'These production lists are handled by the shop clerk, 
whose duty it is to keep the foremen advised where the 
material is after receipt from the suppliers, and to get out the 
necessary drawings and tools to enable the work to be pro- 
ceeded with at the right time. Production meetings are held 
weekly, when the shop superintendent, buyer, production 
chief, and foremen are present, and details of progress, &c., 
are discussed. A return is made to the works manager each 
week giving the reasons for the non-completion of outstanding 
items. For a certain works employing 700 hands, the pro- 
duction staff consisted of: one chief, two assistants, three 
clerks, and one typist, exclusive of four foremen's clerks. 

It has been found of the greatest advantage to arrange for 
inspection and testing as the manufacture proceeds through 
the works. This facilitates the shipping of the job by the 
avoidance of expensive repairs. The author has found it 
necessary to lay the responsibility for the testing and inspec- 
tion of raw materials upon the inspection department, but it 
is very important to leave to the foremen the real responsi- 
bility for the quality of the product. It is essential that the 
inspectors should co-operate with the manufacturing section 
to improve the product and avoid mistakes, rather than criti- 
cise. The number of inspectors depends on the class of work 
that has to be dealt with, and as a rough guide the author has 
found the following proportions to be satisfactory: Large 
machine section requires one inspector to 60 hands; small 
machine section, one inspector to 70 hands; large assembly sec- 
tion, one inspector to 45 hands; small assembly section, one 
inspector to 35 hands; large winding section, one inspector to 
40 hands; coil and insulation section, one inspector to 40 hands. 
The cost of these represents approximately 0.7 per cent. of 
factory cost of output, and the results show a large decrease 
in the number of defects in the finished machines. 

The costing department is not a spy upon the manufactur- 
ing department, but a useful and constructive portion of ‘the 
manufacturing organisation. Costing can be conveniently 
divided into two sections: direct labour and materials, and 
factory overhead expenses. The costing department must be 
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able to provide operation costs as quickly as possible after an 
operation has been carried out, so that the actual cost can be 
сошрагеа with the planned process, and to make this scheme 
operative the mechanical process department must provide a 
complete detailed list of the planned operations. ‘lhe most 
important point about a costing system is that it must not 
give either too little or too much. If the former it becomes 
useless because the information is incomplete; and if the 
latter, more money is being spent than the value obtained for 
it. In the author's opinion & machine-rate basis is the only 
sound way of costing factory overhead expenses. А percent- 
`ане on labour is wrong owing to the variations in rates. With 
the majority of the machine tools at the author's works the 
machine-rate basis is taken as 40 hours per week. ‘The 
machine-rate basis is obtained by allocating a portion of the 
fixed charges (as rates, rents, taxes, depreciation, &c.) for the 
floor space occupied by the machine and the surrounding 
space necessary for storing the raw and finished product. 
Power charges are arrived at by taking the actual power 
measurement of the machine. Tool charges are obtained by 
estimating the value of the tools used in a definite period and 
employing this as the basis for an average hourly cost. Hourly 
charges are arrived at for depreciation, general shop labour 
and materials, operation of cranes, &c. These costs are care- 
fully watched, the responsibility being divided between the 
foremen, the works superintendent, and the management, By 
this method a more direct interest in the efficiency of the de- 
partment is created, because the foreman realises that he has 
something which he is able to control. The foremen should be 
kept acquainted with the variation of labour and factory ex- 
penses; they should be looked upon as the managers of their 
own departments. 

To illustrate the relation between output and costs of produc- 
tion the author assumes the case of a factory with a normal 
output of 1,000 machines a year, and shows how organisation 
can unprove production and increase the profit and, upon the 
other hand, how bad management can lower production and 
cause а loss. The results occur principally through the fac- 
tory expenses remaining constant whatever the production, 
while selling expenses vary but little. The author considers 
that the principles outlined in the paper might be applied out- 
side the manufacturing industry. For instance, a power 
station engineer increasing his plant can lay out a programme 
to ensure that his orders are placed at the right time. and so 
avoid capital lying idle and plant delivered before it is re- 
quired, and delays in completion. 

The author. in conclusion, expresses his thanks to the 
Metropolitan-Vickers Electrical Co., Ltd., for permission to 
describe the company's Sheffield works. There are two ap- 
pendices to the paper. One is a process specification for 
moulding mica to end rings for large rotors, and the other js 
& purchasing specification for asbestos millboard. 


Discussion in London. 


The paper was read by the author at the ordinary meeting 
of the Institution on January 18th, and in the ensuing dis 
cussion SU. 

Mr. Н. MensrortH, C.B.E. said that he thought Mr. Nels 
adopted too patronising an attitude towards the employés 
and they would probably resent it. Economics was mentioned 
very frequentlv, but he (the speaker) did not consider that 
the employer was the proper teacher. The workers were not 
so ignorant of economies as the author suggested. The 
question would be asked ‘‘ What happens to the difference 
between the factory cost and the selling price? " It was 
possible to effect a saving on material. Productive labour 
did not constitute the largest part of the factory cost; too 
much attention was paid to wages when it came to con- 
sidering the reduction of costs. Although correct estimating 
was of fundamental importance, the estimating departinent 
was not mentioned in the paper. The suggested sinking 
fund might be sound, but it appeared that it would come 
entirely from the workmen's efforts. The undertaking 
between employer and emplové stipulated that the piece- 
. worker must be able to earn 334 per cent. on his basic rate. 
The rate paid should be an agreed rate and all prices should 
be subject to that agreement. What was the machinery 
which would operate when the agreement was abandoned? 
The speaker did not think that the overhead expenses would 
show so little variation with varving production as the author 
had stated. Works committees were valuable in numerous 
wavs, but the majority failed because the employers limited 
their scope. Anything which interfered with efficient running 
—апу grievance—could legitimately be considered bv these 
committees. Production per man was greater in the United 
States because the men were better fed with work—jobs were 
organised further ahead than in this country. Here the 
workman did not know what his next job would he and was 
tempted to take longer over the work in hand. The produc: 
tion and the means of production were two separate respon- 
sibilities which should be in separate hands. 

Mr. G. HURFORD said that although the management might 
explain its difficulties to the foremen, it was more important 
that the foremen should explain their difficulties, which were 
probably greater than those of the management. Surely the 
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selling cost of 500 and 1,000 motors would not be the same in 
each case? 

Mr. W. Е. HiGGs considered that the complexity of produc- 
tion could be considerably lessened by greater specialisation. 
He thought that ‘‘ ca’ canny " was the responsibility of the 
management. He knew of & firm similar in all respects to 
another which was able to increase its production by 50 per 
cent. above that of the other by reorganisation. The epeaker 
considered that the case for piece-work was а strong one. 
Insufücient attention to drawings was the cause of a great 
deal of trouble. The design department should not consume 
à third of the time required for delivery, and then the work 
of the production departinent would be facilitated. He asked 
the author to express his opinion upon the fixing of piece 


work rates on time rather than money. 


Major K. Ерасомве thought that the teaching of economics 
was very essential, as the average workman had very little 
knowledge in that direction; otherwise works conunittees could 
not function satisfactorily. These talks should not be termed 
"]ectures on economics" or an audience would never be 
secured. He did not agree with the figures given as selling 
costs for varying production. . 

Mr. J. R. Соме said that no direct reference was made in 
the paper to the stores department. If this department was 
behind with the material, a job could never be completed to 
time even if 99} per cent. of the material was available. 
There should be definite co-relation between the process or 
progress department and the design department and drawing 
оћсе, and these should be in direct co-operation with the 
stores department: this was not clearly shown in the paper. 

Mr. F. TREMAIN said that in the course of his experience as 
an inspector he had been able to make many suggestions with 
regard to organisation which had increased production. He 
thought that the training at technical colleges was too narrow. 
He had known men who were excellent technically, but 
absolute '' babes " in so far as business was concerned. 

Mr. R. S. ALLEN stated that there was no reference in the 
paper to the purchasing department—a very important branch. 
As regarded rate-fixing, this was done by the planning 
department in the early stages of the job—how was the price 
affected by changes at the machines? Не asked the 
author to give the percentage of ‘‘ black-coats’’ to workmen. 
The labour sinking fund was admirable in conception but 
very difficult of application. — '' Ca’ canny,” he thought, was 
due to the fact that immediately slackness in business 
occurred, men were discharged, and they could not under- 
stand the reason for it. The speaker asked whether the pro- 
cess sheets were standardised or made out separately for 
each Job. 

Mr. H: Brown, referring to the education of workers, asked 
if the Institution was aware of the way facilities for education 
had been curtailed. He made special mention of the Board 
of Education science examinations and those of the City and 
Guilds Institute. He considered that this false economy gave 
the worker no incentive to better himself, and the works 
suffered. 

Mr. Н. W. RICHARDSON also agreed as to the necessity for 
education. He said that the questions asked were always the 
same, and he expressed the opinion that they were put into 
the workers’ minds by *“ agitators.” He thought that dis- 
tribution costs should have been considered in the paper, 
and he also regretted the omission of the stores department 
which, he said, should have ainple room to allow for the easy 
moving of stores. ‘Transport within the works was of great 
importance, and in this connection electric trucks and better 
crane facilities were to be recommended. The grouping of 
machines of one class was not advisable. 

Mr. W. E. BURNAND said that success in any business, large 
or small, lay in the fullest possible realisation of the possi- 
bilities. He thought that “ one-inan ’’ businesses could be 
as successful as larger concerns without elaborate systems. 
The value of keeping records was enormous ,but they should 
be readily available. 

In reply to the discussion, Mr. Netson said that Mr. 
Mensforth’s contentions as to the difference between factory 
costs and selling price were beyond the scope of the paper; 
it dealt only with works production and not with selling 
and distribution. He could not agree that workers would not 
accept their employers’ views on economics. The estimating 
department was a part of the mechanical process department. 
Specialisation was very necessary—the American wav wae 
often to ignore suggested departures from standards and get 
on with the job on the standard lines. Piece-work was better 
than day-work because with the latter the best men slowed 
down to the level of the slackest. All piece-work jobs in his 
works were based on time not money. Buying was done in 
conjunction with the production denartment, and the drawing 
nffice was also under the control of the production department. 
Changes in piece-work rates were looked after by the time- 
study department. The inspection department did not wait 
until a job was completed, but examined it at the machines 
stage by stage. He agreed that there should be greater educa- 
tional facilities for the older men. Works transport was 
included under shop supervision—it was not important enough 
to be treated separately. In conclusion, he said that even in 
‘one-man "' businesses it was necessary to take advantage of 


the expert knowledge found in the shops. 
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THE HIGH COST OF ELECTRICAL INSTALLATIONS. 


A PAPER on this subject, by Messrs. W. J. Revell and F. T. 
Alldread, was read before the NATIONAL ASSOCIATION OF SUPER- 
VisinG ELECTRICIANS, on December 12th. Mr. W. К. 
Hightield, the president, occupied the chair, and, in opening 
the proceedings, said that the question of cost of installations 
affected the industry more than any other. Mr. Revell was 
unable to attend, through illness, and the paper was read by 
Mr. Alldread. | 

The paper, in the first place, dwelt on the fact that in many 
other countries electricity was extensively used in even 
artisan dwellings, whereas іп this country 16 was the excep- 
tion rather than the rule. Electricity was still regarded as a 
luxury because of the high cost of installation. ‘The chief 
factors in the cost of electrical installations, in order of their 
importance, Were (a) design of materials and lay-out of the 
installation; (b) prices of manufactured materials and articles; 
(c) labour; (d) establishment of overhead charges; and (e) 
contractors’ profits. 

Dealing with the first, the authors said it was for the con- 
tractor or his engineer to determine what particular system 
was best in the particular circumstances. Special designs of 
apparatus and accessories prevented mass production and 
reduction of manufacturing costs. Every effort should be 
inade to use only such articles as complied with B.E.S.A. 
standards. Manufacturers appeared to make only their 
highest-priced wares in compliance with those rules, and con- 
tractors were thereby encouraged to purchase the cheaper 
non-standard articles, very often with false economy. It was 
vitally necessary to eliminate all devices and methods which 
were not necessary to ensure reasonable durability and free- 
dom from danger. 

With regard to the prices of materials and apparatus, the 
authors said that the greater portion of the manufacture of 
the materials, &c., essential to the industry was in the hands 
of powerful rings or combines. Were these rings necessary 
to the contracting industry, and with what beneficial results 
were rings formed? Ostensibly they were formed to produce 
a high standard of efficiency, but it would be uncommercial to 
expect that any number of manufacturers were going to pool 
their interests for this object alone. If so, why were articles 
supplied by ‘* ring ” firms more costly than the same class of 
goods obtainable from firms in competition with them? Also, 
the products of the rings could be bought for export cheaper 
than for home use. Jf it were the case that in foreign and 
colonial markets the rings met competitors as formidable as 
themselves, and only by getting down to rock bottom could 
they compete, then rings should be abolished and health. 
competition substituted. . 

The cost of labour in connection with installations was un- 
doubtedly the most speculative section of contracting. It was 
not chiefly to rates of wages that the successful contractin:: 
engineer looked to materially lower his costs. Much could be 
done by good organisation. It was possible for an engineer, 
without altering rates of wages, to reduce labour charges |: 
anything up to 50 per cent. The foreman’s co-operation with 
the office staff was essential. Before actually commencing the 
work on an installation, it was better to map out the whole 
job, then to requisition all the materials necessary, give the 
fullest possible information, and indicate approximately when 
the materials would be required. | 

Under the heading of ‘ Establishment or Overhead 
Charges,’’ the authors included all outgoing expenses other 
than those directly chargeable to materials and labour, and 
covered such articles as rents, staff salaries, advertising, 
outlay on plant, tools, &c. After deprecating the fact that 
some firms looked upon the technical staff as a necessary evil, 
and reduced it as much as possible, which resulted in lack of 
technical preparation and supervision of jobs, the authors 
stressed the importance of a contractor having his own work- 
shop. The necessity for contractors to run showrooms was 
also emphasised; whereas a manufacturer could not give un- 
biased opinions to clients in the selection of apparatus, the 
contractor could. 

There were many ways of increasing contractors’ profits 
without raising prices of proposed contracts. The practice of 
the contractor carrying out the installation, and the customer 
securing his fittings, &c., through other channels, was con- 
demned, because, not only did it rob the contractor of hig 
legitimate gains, but increased the prices for installations, 
thus reducing the demand. If apparatus were bought from 
the contractor he could work at a lower rate of profit for 
the whole job. 

The PRESIDENT, opening a discussion, pointed out that it 
was the small things that told, and if the costs of installations 
in smaller houses could be reduced it would send up t* 
industry by leaps and bounds. He believed thot the greater 
use of electricity in the smaller houses on the Continent was 
due to the fact that the towns and villages concerned had not 
passed through the gas age, and also that not so тапу fittings 
were used. He considered that the design of electrical fittings 
was bad. If a first-class designer teok the trouble te get ont 
half-a-dozen good fittings, he would produce something with 
about one-tenth the number of parts, and at about half the 


cost. But the remedy lay largely in the hands of the Associa- 
tion. As to the lower export prices of the conibines as com- 
pared with home prices, пе beueved 1t was because there was 
control only in the bome market. Of course, the manutac- 
turers had to compete with ‘the rest of the world, and 
naturally had to quote lower prices abroad, especially having 
regard io the problem of the exchange. With regard to 
labour, he wonaered whether à premium system was possible, 
1.€., the foreman taking work on at contract prices. With a 
шопеѓагу interest m the Job 1t Would be done quickly and well. 

Mr. Т. Н. WINDIBANK said the authors had not mentioned 
supply authorities. Lf а contractor spent a couple of days 
getting an order, he had to spend another three persuading 
the power suppliers to act. Не reterred to many instances ш 
which the absurd rules of supply authorities had forced up 
the cost of installations. 

Mr. F. W. бмїтн defended the ‘‘ rings," and said that with- 
out them the electrical industry would be in absolute chaos. 
If there were nothing to protect the prices of articles manu- 
factured, there would be various classes of inanufacturers 
" cutting euch other's throats,” which was the case in the con- 
tracting industry. Mr. Alldread had talked of the collective 
action of contractors, at the saine time condemning the same 
kind of thing on the part of manufacturers. The speaker 
referred to the good work done for the industry by the 
B.E.A.M.A. He could not agree that a contractor should 
be allowed to control all the apparatus which a manufacturer 
inanufactured. 

Mr. R. W. WHITLEY said that, as 90 per cent. of the jobs 
secured by contractors were secured under conditions of severe 
competition, it seemed that the consumer was not paying too 
much for installations. Did the paper mean the high cost to 
the consumer or to the contractor? As to different standards 
of installation, he knew of one firm of contractors who had 
three standards. | 

Mr. P. Rosuina also defended the ''rings," and outlined 
the history of the Cable Makers’ Association; whereas, in 
1900, cable makers were '' cutting each other's throats,” the 
trade was now standardised as to quality. Again, cable makers 
now were able to make a small profit, and to use some of it 
for research, which was a necessity to the country. As to 
export prices, but for foreign trade the English prices would 
go up (because overhead charges would be greater), although 
the prices were lower abroad. | 

Mr. ALAN Kirk said that an engineer must be a commercial 
man. As to quality of material, he criticised the practice of 
contractors, when buying, to consider price only; if they 
considered also, not only the quality, but the service, they 
would get a better judgment of the value of an article. A 
contractor should get accessories on which he could reduce 
labour. Practically every accessory on the market could, 
with very small modifications, be altered to reduce the labour 
in fixing and connecting the wires. If a contractor had an 
order direct from а client he must act as consultant, and, as 
such, must be able to know the material required absolutely 
accurately. 

Mr. A. J. бтилке thought it nearly time that contractors 
combined, not to keep up prices and prevent competition, 
but in order to buy outside the rings and combines, and so 
create competition. Why could outside firms turn out similar 
articles much more cheaply? That showed there was either 
something wrong with the rings’ prices, or that their enormous 
sales organisations tended to keep up costs. 

Mr. Moork said that many cable firms outside the ring were 
doing well in this country, whilst some of those inside were 
not. With regard to a remark that cables could be bough: 
from outside firms at lower prices, to comply with all tests, he 
pointed out that cables could be made to answer almost any : 


initial test; for rubber cables he did not think there was any 


initial test which was a proper criterion of their quality, and 
the only guarantee of lasting quality was the reputation of the 
manufacturer. 

Mr. STONE said he had noticed in Germany that the instal- 
lations in widely varving types of buildings were much of the 
same tvpe. We in England, demanded certain standards of 
work for certain kinds of buildings. There could be no 
question that the work which had to be put into some of our 
large buildings was not needed, and it was necessary to reach 
a standard which would bring cost down. This should be 
arrived at by the Association and others to enable the con- 
tractor to put forward to the working man a standard job at a 
standard price. 

Mr. P. MILLNSs pointed out that the many tvpes of apparatus 
which manufacturers had to produce tended to raise prices, 
and pointed out the absurdity of supply companies’ regula- 
tions.. 

Mr. ALLDREAD, replying to Mr. Smith. agreed that the 
majority of the larger manufacturers employed engineers as 
salesmen, but did not agree that the majoritv of the salesmen 
on the road were engineers. With regard to '' rings," he was 
surprised that he had not heard whv it was still possible for 
a number of firms to manufacture cables at 10 or 90 per cent. 
less than others. 
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· BRITAIN'S. INTERESTS IN BRAZIL 
(With Statistics of Electrical Imports). 


It is gratifying to learn fron H.M. 
Official Commercial Secretary at Rio de - Janeiro 
View. (Mr. E. Hambloch) that in spite of many 
adverse circumstances Great Britain has 
improved her position as an exporter to Brazil. Such was 
the situation at the end of September last, at which date Mr. 
Hambloch closed his report. (Department of Overseas Trade, 
1а. 9d.) Since then the same tendency has been noticeable, 
and indeed has been accentuated, not only by the success of 
the British engineering exhibits at the Rio exhibition, but 
also by the visits of a number of business men interested in 
the cotton and other trades. 

The adverse circumstances to which the report refers are 
the depressed market for Brazilian produce, predominantly 
coffee, the consequent low exchange value of the milreis, and 
the preference granted by the Government at Rio to certain 
United States and Belgian products. As will be shown 
further on in this article, whilst the favourable treatment 
accorded to two of our competitors has not exercised & very 

eat direct influence on our trade in the particular articles 
involved, it has tended to discourage our exporters generally 
from making special efforts in the Brazilian market. 

Yet the Commercial Secretary finds that many British 
manufacturers are fully alive to the great possibilities 
existing there. Personal visits and investigation are, he 
says, becoming more frequent while the variety and 
number of trade inquiries received at the Embassy have 
shown a steady increase. During the period covered by the 
Commercial Secretary's report (1921 and January to Septem- 
ber, 1922) the United States has lost ground in Brazil. Im- 
portation in 1922 has been considerably restricted by the low 
rate of exchange, and there has been a substantial export 
balance. This export balance, it is pointed out, is by no 
means sufficient to cause any considerable rise in exchange 
owing to Brazil's large financial commitments abroad. 


On the subject of capital investmenta 
H.M. Commercial Secretary does not hesi- 
tate to recall that in the early part of 1922 
the Federal Government issued an official 
communiqué to the effect that it was not and could in no way 
be held to be responsible towards foreign investors for loans 
made to the various States and Municipalities in. Brazil. It 
is well to bear in mind that there is no local appeal to the 
Federal Government in cases in which borrowers do not fulfil 
their obligations in such cases. 

British engineers who are interested in South American 
developments will doubtless bear in mind the apparent incli- 
nation of the Brazilian Government to give every protection 
to the country's metallurgical industry. Already à number 
of new industries there have, to a large extent, profited by 
a restriction in importation. Local interests engaged in 
Brazil's manufacturing industry are sufficiently strong to 
ensure ample tariff protection, quite apart from the fact that 
all shades of political opinion are protectionist. Foreign 
capital engaged in national industries is, in Mr. Hambloch's 
opinion, amply guaranteed and earns a relatively high rate 
of interest. The progress made so far in utilising the large 
deposits of iron in Minas Geraes consists in the production 
by the Usina Esperanca of 9,990 tons of pig-iron, and by the 
Usina Miguel Burnier of a daily average of 12.5 tons. The 
installation at Ribeirao Preto is rapidly nearing completion. 
With regard to the activities of the Anglo-Brazilian Iron and 
Steel Syndicate, the report sav that further negotiations are 
pending with the Federal Government respecting the acqui- 
sition of hydro-electric power for the proposed iron and steel 
works. The Germans are reported to be showing consider- 
able interest in metallurgical developments in Brazil, the 
Stinnes and Thyssen groups being, it is said, notably active. 

The Commercial Secretary's report gives particulars of 
Government decrees affecting railway, port and public works 
developments, together with a translation of the recent 
detailed report made by the Minister of Traffic and Public 
Works to the President of the Republic. 


Hint to 
Capitalists. 


The British Chamber of Commerce in 

The Brazil has recently examined the question 
Preference of the lack of British preference in 
Question. Brazil's tariff policv. With regard to the 
American goods which enjoy favours, the 

Bulletin of the Chamber points out that the leading preference 
given to the United States—that upon wheaten flour—has 
not prevented the Argentine from retaining her Brazilian 
market. As to the other American articles which enjov a 90 
per cent. rebate of duty, several are articles in which the 
United States has an easy predominance in Brazil, apart 
from any such preference, while several others are 
either unimportant lines or аге articles which, in 
spite of the preference, are chiefly imported from other 


countries. None of these preferences, it is added, is 
such as to give a monopoly. Оп the other hand there are a 
number of lines in which the United States has almost 
monopolised the trade without any tariff assistance whatever. 

Of the preferences given to Belgium the effect has probably 
not been very great if costs, exchange and other conditions 
are taken into account. Certainly some of the leading lines 
of Belgian export to Brazil do not enjoy a tariff advantage. 
Whilst, however, the direct effect of these preferences has 
been little more than to decrease slightly British sales of 
cement, paint, varnish, weighing machines, &c., the indirect 
influence has been great. In the minds of British merchants 
a feeling has been raised against the Brazilian tariff system 
as a whole. 

The truth is that the scale of duties, which was adjusted 
long ago on a 164. basis, has become very unequal to-day, 
not only because of the lower exchange; but also because 
changes in manufacture have produced a condition in 
which many cheap articles must pay heavy ad valorem 
rates as being “unclassified,” while the old classified 
goods pay a more moderate rate fixed per unit or by weight. 
This necessity for revision of the tariff is fully recognised in 
Brazil, and the: work of tariff reform is proceeding, but its 
progress has been slow because of the many conflicting in- 
terests involved in every separate article of the tariff. 


IMPORT TRADE OF BRAZIL. 


THE following figures showing Brazil's imports of electrical 
and allied goods have been taken from the official returns. 
The corresponding figures for 1913 have been given for pur- 
poses of comparison, and notes of increases or decreases 


"шее: 1913. 199. 
Metric Metric Inc. 
Dynamos and electrical generators.— tons. tons. or dec 
Total in n .. 1,000 750 — 250 
From Great Britain. ... б Ке 100 50 — 50 
» United States... TN A 350 490 + 100 
Electric motors.— | 
Total s .. 1,500 1,600 + 100 
From United States... er Le 500 50 + 50 
— , Great Britain  ... m m 200 100 - 100 
» Switzerland M es ids 150 100 - 0 
Insulators.— 
Total С и .. 2,200 3,300 + 1,100 
Electric lamps.— | 
Total PA "S E 250 150 – 100 
From United States — ... of dis 15 50 - 25 
» Great Britain ... re Т? 10 5 - 5 
» Netherlands T i T 15 . 30 + 15 
Transformers.— | 
: Total Е i .. 1,000 750 — 250 
From United States — ... - ie 800 600 – 20 
» Germany € sea i 150 120 - 8 
Copper wire, insulated.— 
Total a .. 1,000 600 — 400 
From United States — ... s ius 150 350 — 400 
» Great Britain. ... as a 50 10 — 40 
Electric cable.— 
Total m £s .. 2600 2000 - 60 
From United States... | .. —.. 900 1,000 + 500 
» Great Britain ТУ .. 1,250 2500 — 1,000 
» Germany Ре on ae 600 150 — 450 
Telegraph and telephone posta, bridge and fence material.— 
Total s js gi 795 705 — 90 
Machinery and apparatus, not textile or agricultural.— 
Total 28,000 14,000 — 14,000 
From Germany 10,000 4,000 — 6,000 
» United States... oe .. 5,000 5,000 — 
, Great Britain  ... a .. 8,000 2500 — 5,500 
Engines, oil.— 
Total oles M 25 550 40 — 110 
Engines, steam.— 
Total Ld n vos 260 20 - 940 
Pumps.— 
Total iom os ... 1.500 500 — 1,000 
From United States... m - 500 950 — 950 


„ Great Britain... CY 300 150 — 18 
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1913. 1921. 
Metric Metric Inc. 
tons. tons. or dec. 


Total 18,000 10,000 - 8,000- 
From United States |... am 1,0000 2,300 + 1,200 
, Germany " ке 6,000 2.000 — 4,000 
», Great Britain 0,000 2,400 — 2,600 
» france 4,900 1,500 — 3,000 
Machinery, electrical, n.0.c.— 
Total 5. ue .. 2,700 2,000 — 100 
Üraucs.— 
Total dis "T 9,00 2000 — 1,000 
From Great Britain... bag . 11000 1,50 — 350 
Boilers.— 
Total Я .. 38,200 2,00 — 1,200 
From Great Britain ... T .. 2,000 1,00 — 1,000 


ELECTRICITY AND SPRING CLEANING. 


А LECTURE was given on January I9th by Mr. H. T. Young, 
ot Messrs. Troughton & Young, at an Electrical Development 
Assocation Salesmanship Conterence. Mr. R. S. Downe, 
vi the Brompton and Kensington EKlectricity Supply 
(о, was in uie chair, and announced that it was 
the intention. of the E.D.A. to arrange for a further 
series of conferences next session, when different methods 
of treaunent would be adopted. He hoped there 
would be four or six series of conferences running simul- 
taneously in different parts of the country, because it was 
essential that this shoutd be а national inovement. On the 
peneral question of the use of domestic electrical apparatus, 
he said at Was amazing to see the manner in whieh the 
American contractor was able to induce his customers to adopt 
electrical apparatus, Whereas in many places here, 50 per cent. 
of the consumers on the matus used electricity only for 
lighting. 

Mr. YovNG, who took as his main theme the opportunity 
afforded by spring cleaning, said that there were two geasons 
of the year. when special plans should be made—the spring 
and late autumn. He, however, only dealt with springtime. 
Carefully prepared plans should be made immediately after 
Christmas, and he suggested that a linited number of house- 
holders should be selected and dealt with continously, rather 


than to make a spasmodic jump at а large number. These 
householders should be divided up as follows :—Consumers 


with whom business was being or had been done; those who 
were already using electricity for some purpose; and those 
who were not using electricity at all. Letters should be sent 
out in the early part of the year and followed up in an 
organised manner, and he suggested that the E.D.A. might 
prepare. standard lettera for the purpose. Wherever possible, 
demonstrations and exhibitions should Бе arranged, and for 
this purpose there must be co-operation between all sections 
of the industry. There was an enormous amount of energy 
wasted in useless competition throughout the industry, from 
manufacturers downwards. The repair. and maintenance 
staffs could be made into good salesmen by tactful coaching 
at special staff conferences, which should take place at least 
once a month, and at any rate, men who could not rise to 
propaganda work would be prevented from discouraging the 
use of electricity for domestie purposes, as they so often 
did through ignorance. Prices of houses, decorations, wiring. 
electricity, and other things were down, and thousands of 
people, who had waited for this for eight vears, would һе 
Inoving Into new houses or having their own renovated this 
spring: there never was a better opportunity for a big push in 
the domestic eleetrical industry, which could be accomplished 
by combined and concerted action by all branches. of the 
industry under the banner of the E.D.A. 

Mr. Young outlined the position in relation to the consulting 
engineer, the architect, the builder, the householder, and the 
tenant, with all of whom the contractor had to come into 
contact. In the ease of the consulting engineer, he. of course, 
was always working for the development of the industry, and 
with him, the salesman had to watch questions of price and 
service, The architect was more difficult. because many of 
his opinions were based upon old apparatus. He had been 
too much neglected by the electrical industry in the pasts and 
the suggestion was made thata special committee should be 
wt up by the E.D.A. to consider the best methods for keeping 
architects in touch with electrical progress. The builder often 
required similar treatment to the architect. whilst the land- 
lord could best be appreached by urging the saving to be made 
in the cost of decoration and the generally increased value of 
the house through the fact that it was wired. The tenant must 
alo be ппргехѕе with the convenience, cleanliness, and con- 
fort, and ait would often be found that he would then wire 
the house rather than be without these. The dificulte was 
that the wiring became the landlord's fixtures, and perhaps 
a way out of that might be found by some method of wiring 
Which would enable the tenant to remove it when he left. 


: cleaning, Mr. 


When dealing with houses in this manner during spring 
Young emphasised the need for putting in us 
many points as possiblé. The consumer could be told that a 
10 c.p. lamp could be burned for 50 hours for one unit costing 
7d.; and that a vacuum cleaner could be run for ten hours for 
one unit which probably only cost 14d. according to the dis- 
trict. Many salesmen would probably surprise themselves if 
they made a list of the Jobs that could be done for one penny. 


In the discussion which followed, Mr. W. R. RAWLINGS ap- 
pealed for co-operation, and said that supply companies, con- 
tractors, and manufacturers did not appear to be working m 
the same groove, perhaps unconsciously. Referring to the 
great difheulty a few vears ago їп getting a supply authority 
to connect up to а new consumer's premises, he said that he 
had even guaranteed a certain consuniption because the coni- 
pany would not lay cables until such a guarantee was given, 
and the consumer would not do it. It was unfair for a con- 
tractor to have to mive those guarantees when the supply 
authority was to reap all the benefit, and it showed that con- 
tractors were mere progressive than those supplying energy. 
He appealed for assistance from the supply companies by 
supplying contractors with energy either free or at а very low 
rate for advertising purposes. He deprecated the E.D.A.'s 
sending out circular broadcast, because the overlapping which 
must take place was doing more harm than good. 

Mr. RoBERTs said that architects were badly informed on 
electrical matters, and reminded his hearers that a joint meet- 
ing between the Institution of Electrical Engineers and the 
Royal Institute of British Architects had been arranged. Plugs 
were standardised, but the trouble was that they were never 
used. With regard to dining room devices, these were small 
current-consinming devices, and the current could be obtained 
through the dining room hghting fitting. 

Mr. G. A. GILLOTT suggested that sales representatives, when 
dealing with new Installations, should first make a complete 
specification, and bring the size of the installation down in 
stages if the client. did not wish to spend so much money 
It was better than starting with a skeleton of a Job and then 
adding to it. | 

Mr. Н. Marryat sud that the training of the voice was one 
of the prime ussets of a salesman. With regard to the stand- 
ard plug, the present demand was so sinall that the cost way 
prohibitive in competitive work. He recommended manu- 
facturers to make larger quantities on speculation in order to 
bring down cost. As to the overlapping of circulars, Mr. 
Beauchamp might ensure that similar circulars were not sent 
to neighbouring contractors, if that had been done in the past. 

Mr. A. Gowans WHYTE (Izlectrical. Industries) referred to 
the various kinds of plugs used in houses and advocated the 
use of plug extensions for various kinds of apparatus. As to 
architects, the architectural student should be borne in mind, 
and if something about electric lighting and cooking were 
included in his ordinary curriculum it would be a great advan- 
tage. 

Mr. J. W. Beaucnamp said that if a circular were well illus- 
trated and well written, the second, third or fourth that 
aman received would help, and he did not think it would do 
the harm which Mr. Rawhngs had suggested. The sales of 
literature by the E.D.A. in 1922 represented 2} times the monev 
value of those sold in 1921. As to neighbouring contractors 
not using the same literature, he preferred to leave that to 
the contractors, because he was not inclined to refuse an order 
from one contractor because a netghbouring contractor had 
bought some of the same circulars. Dealing with plugs, he 
said the E.D.A. was out for etandard dimensions, to ensure 
interchangeabilitv. They did not necessarily ask the con- 
sumer to buy the standard plug, but the B.E.S.A. standard 
pin. 

Mr. Mann asked that supply authorities should put mains 
in every street, and the contractors could then go ahead. It 
would be useful if Mr. Beauchamp could supply contractors 
with lists of gas consumers. 

Mr. SrANLEY (Westminster Electric Supply Corporation) de- 
fended the policy of supply companies, which were working 
under Acts of Parliament and had to abide by rigid. rules. 
Anything which a consumer wanted in Westminster he would 
have. His undertaking was out to co-operate with contractors, 
and drew up specifications and put them up to contractors. 

Mr. Youna, replying to the discussion, agreed that plugs 
were too expensive. He believed a good rotary switch and a 
10-ampere plug with hand-shield top cost about 7s. 6d., which 
was too high, and he suggested that a little combination of 
the two could be made to reduce the cost. With regard. to 
circulars, he disagreed with Mr. Rawlings that if a man had 
similar letters from two different contractors he would throw 
them away. He considered it would make hint look again. 


As to co-operation, a very substantial number of supply authori- 


ties in the country now allowed contractors special rates. He 
also urged the moportance of advertising. m the daily Press. 
With regard to the joint meeting with architects, this was not 
half enough when they considered the thousands of architects 
there were in the country. Dealing with roads in which there 
were no mains, he believed the supply companies could. be 
made to run the mains down a read if a contractor obtained 
sufficient business to ensure 2) per cent. return. upon 
the supply company's capital expenditure in the first instance., 


158 THE ELECTRICAL REVIEW. 


ИШИНИН НЕЧЕ занин 


[Vol.92, No. 2,357, JANUARY 26, 1923 


ELECTRICITY SUPPLY AT STOKE-ON-TRENT. 


Modernisation of and Additions to Switchgear and Plant. 


THe early generating plant and systems of distribution at 
llanley, Longton, Stoke-on-Trent, and Burslem (which cor- 
porations commenced public supplies of electricity in 1894, 
1900, 1904, und 1905, respectively) possess considerable historic 
interest, and when compared with those of recent date, they 
afford an excellent illustration of the process of evolution in 
this branch of engineering. Some of the old plant is usefully 
emploved to meet the abnormal demands that are made for 
short periods during the wiuter. 

At the Federation of the Potteries in 1910 the problem await- 
ing solution had a three-fold aspect: First, extensions of plant 
in each of the local works had been held back owmg to the 
changes which were coming; secondly, the creation of the 
County Borough of Stoke-on-Trent made it possible for the 
first time to consider the district as a whole instead of dealing 
piece-meal with sinall areas; thirdly, there was the imperative 
call for economical generation and distribution. Indeed, many 
of the dithculties which are exereiging the minds of 
engineers to-day in connection with the electricity districts 
delimited by the Electricity Commissioners have had to be 
inet and overcome in the county borough. There is a simi- 
larity between the kinds of problems met with and the solu- 
tions arrived at, even if the magnitude was very much less. 

The means adopted to overcome the Фе ulties were out- 
lined in our issue of April 21st, 1922, when the principal ex- 
tensions were described. 

In the spring of 1920, however, it became evident that 
further additional plant would be needed. Accordingly two 
reciprocating sets, aggregating ЗЮ KW, one at Burslem and 
the other at Stoke, were replaced by 1, 250-k VA. 3-phase turbo- 
generators, thus utilising the existing 'steam-raising plant, the 
official inauguration ceremony taking place on January 18th 
this year. 

The scheme, estimated to cost £60,000, was approved by 
the Electricity Commissioners in August, 1920, sanction to 
the loan being obtained in March, 1921, and includes conver- 
sion plant in each sub-works. The new plant is run on peak 
loads in parallel with the larger turbines in the main power 
house, and 1 is thus doing on a smaller scale what the ‘‘county 
schemes ” propose to do on a larger scale. 

The two new sets, by the English Electric Co., Ltd., were 
designed for the following conditions : — 


: Burslem. Stoke. 
Capacity at 0'8 power factor ... 1.000 kW 1.000 kW. 
Overload "e is edi .. 25% for two hours. 25% for two hours. 
Type.. ожа iva ius ves eo Impulse Disk and drum. 
Spe ed. В 8.090 r.p.in. 8,090 r.p.m. 
Steam pressure at turbine stop valve 140 Ib. per sq. in. 150 1b per sq. in. 
Total temperature T P .. 120 F. | "EK = 
Superheat . ees = © 50°F. 
Vacunm at turbine exhaust . .. 275 іп. (bar. 80 in) 276 іп. (bar. 90 in.). 
Voltage — ... aii 3-phase, 516 cycles „6,600 


The Burslem turbine has one compound velocity and six 
single impulse stages. It is provided with partial loud govern- 
mg, by which hich efficiency is maintained at fractional load 
and overloads. The high-pressure steam belt is of cast steel, 
divided into three sections by auxiliary nozzle control valves 
directly actuated from the oil-relay cylinder of the governor 
gear, which for the first portion of the travel of the oil relay 
system affects only the supply of steam to the first section of 
nozzles, but any movement beyond this opens consecutively 
the full-load and overhead nozzles. A Michell thrust block 
and steam sealing glands of the carbon ring type ure em- 
bodied in the design, and, in addition to the usual rotary gear- 
driven oil pump, an auxiliary reciprocating oil pump comes 
into operation automatically on the failure of the oil pressure. 
The alternator cooling air is drawn in by two fans cn the 
rotor shaft through a Premier dry air filter. 

For the Cole, Marchent & Morley condenser, d.e. motors 
drive the circulating and extraction pumps, and a steam air- 
ejector of the Delas type is fitted. Mr. W. M. Selvey tested 
this set after erection. 

The Stoke turbine has one combined velocity and the requi- 
site number of reaction stages. The main regulating governor 
is fitted with hand speed adjustment, being arranged to 
act upon а double-beat equilibrium valve in the steam-chest. 
and to control the speed within 6 per cent. momentary and 
4 per cent. permanent variation between no load and full load, 
While the апхШагу or emergency governor, fitted with hand 
operation for emergeney, comes into action with 10 per cent. 
excess over normal, when a second valve is released which 
shuts off steam bv trip-gear. A rotary oil pump is run off 
an extension of the governor shaft, with a hand pump for 
emergency use, The C.M. & M. condenser cooling water, 
crreulating and air extraction pumps are driven by d.c. motors 
an anxiliaryv steamair ejector being fitted, The alternator is 
wound for 2.800 volts, stepped up to 6,600 volts by an oil cooled 
auto transformer, 

The extension to the conversion plant at the Burslem sub- 
works comprises a 1,000 KW, 750 rpan. rotary converter by 


the Metropolitan-Vickers Electrical Co., Ltd., 6,000 V, a.c., 
550 V, d.c., which is started by a pony-motor operating on the 
M.-V. self- "synchronising system. 

In the. Bagnall Street sub-works is a motor converter of the 
500-г.р.ш. La Cour type, by Messrs. Bruce Peebles & Co., Ltd., 
operating at 6,000 volts, a.c., and delivering 2,050 amperes con- 
tinuously at from 460 to 450 volts or 1,000 kW, at from 450 
to 550 volts, d.c. 

While the larger consumers are being changed over to three- 

phase, the growth of the Hanley supply since 1913 has made 
it necessary to install a third. frequency-changer, or 
motor alternator, this being the first addition made in the 
Hanley works since federation. It was made by the English 
Electric Co., Ltd. А combination bed plate, with three 
pedestal bearings (the centre one being water cooled) carries 
a 6,60U-volt, three-phase, 514-cycle, slip-ring induction motor 
(with the stator frame cast 1n one piece) coupled direct to a 
2.000-volt, single-phase, 100-ceycle, revolving-field alternator, 
giving 600 KW at 0.5 power-factor, and capable of 25 per cent. 
continuous overload, 50 per cent. for 10 minutes, and 100 per 
cent. momentarily. 

The three-phase frequency of 514 was chosen for the reason 
that synchronous motors have a slip at full load of about 3 per 
cent., otherwise the normal frequency would be 50. The syn- 
chronous speed of the motor is 615 r.p.m., so that at full load 
the set runs at 600 r.p.im. The rotor is in one piece, the core 
consisting of insulated laminated stampings, and the winding 
being of the barrel type. An overhung 60-volt exciter of - 
1L kW normal rating and 144 kW for 10 minutes provides the 
field current for the alternator, which has a cast-iron stator 
frame, cooled by a current of air set up by the rotor, which 
escapes through ducts in the laminated core and holes in the 
outer shell of the fraine. The core stampings have a laver of 
insulation on each and the slots are open, with grooves to 
receive wooden keys to hold the stator coils, which are insu- 
lated before being slipped into position, firmly in place. 

A 100-cycle generator 1s somewhat unusual in these days. 
The alternator stator coils are wound on formers, with 
Inicanite tube insulation, through. which the conductor ot 
copper strand, covered with cotton braiding impregnated with 
insulating varnish, is drawn. Coil- ends are protected by 
sheet-steel shields secured to the frame. The alternator rotor 
consists of oval magnet poles attached to facings on the 
periphery of a cast-steel wheel with a double row of spokes 
and, U-section rim. Тһе field coils consist of copper strip 
wound on edge with adjacent turns insulated with paper: 
metal flanges at the ends of each coil secure it under pressure. 
The outside is turned up and polished. 

The remotely-controlled switchgear at the sub-works is 
sunilar to that in the power house, and was constructed by 
the Metropolitan-Vickers Electrical Co., Ltd. — Merz-Price 
protection is gradually being given. to the older parts of the 
system, and "' split conductor " protection has been adopted 
for several of the new e.h.p. feeders or trunk mains. At 
Burslem a веб of moulded-stone cubicles, equipped with oil- 
break circuit breakers, have been built and duplicate bus-bars 
added, so as to obtain a flexible switching system. The exist- 
ing cubicles were modified to line up with the new set. In 
the Stoke sub-works more drastic changes had to be made. 

For the sub-station switchgear the draw-out truck pattern 
js standardised with hand-operated circuit) breakers. The 
e.h.p. mains are three- or six-core, paper-insulated and lead- 
sheathed armoured cables laid solid. in stoneware troughs. 
The mains of the three d.c. three-wire systems are principally 
Insulated with vulcanised bitumen, laid on the solid system im 
stoneware troughs with porcelain bridges and tile covers by 
Callender's Cable & Construction Co.. Ltd. 

On the Hanley h.p. single-phase system there are about 70 
static. sub-stations, and on the e.h.p. three-phase system the 
sub-stations reduce the pressure from 6.600 to 415 volts per 
phase. The peak load on the whole system in December, 
1922, was 6,740 KW. and the available plant capacity 8.000 KW. 

Tn conclusion, we have to thank Mr. C. H. Yeaman, 
borough electrical engineer, for furnishing the information 
from which the above article was compiled. 


' Saving Seconds."— he value of the accumulated time 
stved upon the 7 Underground ° system as fully recognised 
bv the companies, and every. effort is made to “speed up 
all operadons. Considerable time economy is being effeeted by 
fhe use of tieketassuine machines, and it is reported. that on 
a recent oecaston TATE tickets: were issued by a Во 
machine: this included the giving of change to 492 passengers, 
The use of roll tickets also makes an actual financial saving, 
as they only cost half the price of the-ordinary card. tickets, 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved derives and apparatus, which will be published 
if considered of sufficient interest. 


** Redot ” Electric Fires. other end to a strong spring. The clock, which is stated to 


Messrs. J. & W. B. Smita, Lrp., 15-23, Farringdon Road, be of " hr cute ero эрка ы ы esce ae us ү 
E.C.l, are responsible for a new type of electric fire element FEMINA эше, ОЧЕ. ии DEA, то ARPES LY ааа. PHE Өтө 
which, apart from its novelty, is very effective. This element, - 
the " Redot " is illustrated in fig. 1. It consists, as will be 
wen, of two fireclay tubes of an open design in which are 
coils of closely-wound nichrome wire supported at the ends; 
these coils are about 1 in. in diameter and have a consump- 
tion of 500 W each. The effect from a short, distance away 
is to make the coils appear like glowing solid cylinders, and 
the fireclay tube causes effective distribution. At the back 
of the eoils is a sheet of tin which protects the connections 
at the back and also acts as a reflector. The connections are 
of solid strip and their rigidity guards against the danger of 
short-circuits. 

The element can be adapted to any design of fire. Fig. 2 
depicts one of Messrs Smith's standard designs fitted with 
two of these elements (2 kW), and having a flat perforated 
top to permit a kettle or saucepan to be placed upon it for 
keeping liquids, &c., warm. 


4 
ps 


A Coil-Insulating Device. 


Mr. A. Н. Ніввѕ, 13, Wesley Terrace, Rodley, Leeds, has 
sent us particulars of a machine for insulating and taping 
armature and stator coils (Pat. No. 178.174/21). This device 
is Illustrated in fig. 5, and, as will be seen, consists of a frame 
with adjustable arms into which the coil to be treated is 
fixed. There is a free frame bearing a roll of insulating tape 
or cloth the width of the side of the coil. The mica or other 
insulation is shellaced all over on one side and, the end of 
the tape having been secured to the coil, the mica is placed 
hetween the coil and the tape and the two are wound round 
together by passing the frame up and over the coil. When 
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Fra. 3.—A REFLECTING 
ELECTRIC RADIATOR. 


Fic. 1.—Tae “ Report" ELEMENT. Via, 4.—THE ^ TERRY " TIME 
SWITCHING SYSTEM. 


eT 
p D. 


pP 


үч К ' — 37 "vo [кутер 
Fig. 2.—A “ Repor " Fire. Fia. 5.—A COIL-INSULATING DEVICE, 


the switch lever. The device is applicable to quite large 


the correct number of turns has been wrapped the tape is а | 
switches—up to about 150-A capacity. 


cit and the end is ironed over to give a smooth finish. 

From samples of treated coils which we have examined, the А T : : 
device appears to perforin its functions very well, making a A Reflecting Electric Radiator. 
neat and substantial job. Under the above heading the Canadian Flectricab Neus 
recently described a new form of electric heater made by Тик 


A Mechanical Time-Switching Device. ELkcTRIC. HEATING & MaNtvracTURING Co., of Seattle, U.S.A. 


Fig. 4 illustrates a time-switching system which is being This device, which is illustrated in fig. 3, is intended for 
placed on the market bv THE BonovGu ENGINEERING AND operation from a lamp socket, although it has a 660/W ele- 
Supers Co., 31, High Street, Southampton. As will be ment. The height is 10 in. and tt is claimed that the heater 
seen, the device, known as the ‘ Terry ’’ control, consists of throws its rays in all directions with no concentration in 


a chain fastened at one end to the switch lever, and at the any one spot. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messks.. SErroN-JosEs, Оршил. AND 
SreviieNs, Patent Agents, 285, high Holborn, London, W.C. 1. 


597. 6% Telephone receivers.” А. Orling. January 8th. 

D99. Aerial wires for radio reception." C. V. Morris. January 8th. 
(бу, “Storage batteries," E, Potter. (Pernot, Kinsley & Cole). January 
"ih. І { 

613. " Microphones, Хе. F. P. di Cassibile and C. Hering. January 8th. 
630.“ Gears, rolls, &c." British Thomson-Houston Co., Ltd. (General 
Electrie Со). January 8th. | | К 
636. ©“ Electric bell, &e., push switches," O. T. Banks. January 8th. 
637. Radio-frequeney transmission systems," J. W. Buckley, А. Г. M. 
Kieming, Metropolitan-Viekers Electrical. Со., Ltd., 5. J. Nightingale, and 
\. Ө. Rankine, January 8th. . " 

633. © Electric. converters, transformers, &c. К. M. Wilmotre. January 
Sth. MO | | 
64). © Crystal detectors.” H. E. Bunn and T. E. C. Wheeler. January 8th. 
641. “ Microphone transmitters for — gramophones." P. E. Davenport. 
January 8th. | 7—6 
44,‘ Electric transmission at a distance," М. Isaacs апа W. Smith. 
January 8th. ‚2, ГА 

699. '' Locking devices for electric incandescent lamps." T. Leah. Janu- 
ury 9th. | | ке 

^03. ** Devices for electric control of pianos, &c." F. 
oh. (Germany, January 9th, 1922. 
710. “ Electric push buttons." F. Matheson. January 9th. 

712. “Electric furnaces." E. G. Danby. January 9th. 

738. “ Electric heater or vaporiser for internal-combustion engines." J. A. 
Mendenhall. January 9th. Е А 
766. Vacuum tubes," F. Péri. January 9th. (France, November 7th, 
1922.) 

767. “ Vacuum tubes.” F. Péri. 
1o22.) 
TUN. “ Telephone systems,” Automatic Telephone. Manufacturing Co., l.td., 
C. Gillings, and W. O. Passmore. January 3th. | , М 

720. Wireless telegraph receivers" F. G. Bell and Sterling Telephone 
and Electric Co., Ltd. Tattar 9th. 

776. "Wireless apparatus.” J. B. Kramer. January 9th. | 

782. “ Drives for paper-making machines, &c." British Thomson-Houston 
Co., Ltd. (General. Electric Со.). January 9th. | 

783. Maynetoelectric machines," British Thomson-Houston— Co., Ltd., 
ang А. P. Young. January 9th. | ‚ 

795. “ Electric head lamps, &c." P. G. P. McCulloch and W. E. Mar- 
shall. January 9th. | | 

409. |“ Lamps for projecting a concentrated beam of light." W. Fenton. 
January 10th. | 

812. ** Electric lamp reflectors or shades." О. J. Wootton. January 10th. 
825. “ Sparking plugs." G. B. Sykes. January 10th, 

834. “Crystal holder for wireless receiving instruments." W. H. Murad. 
January 10th. a ae 
M53. * Electric hand lamps." W. T. Coulson. January 10th. 

857. '' Electric. motors." A. Green. January lOth. 

865. '' Apparatus for erecting telegraph poles, &с.” E. Hole. January 10th. 
$40. © Electro-magnetic apparatus for recording sound." А. F. Sykes. 
Jaruary 10th. Io | 

s54. C" Fuses, and manufacture of same. F. Wasimayer, January 10th. 
(Austria, January 21st, 1922.) | | | " 
` a55. Cfdnsulating means. for high-potential terminals, | conductors, &c. 
Н. Coursey. January 10th. P 

MNA. © Mayneto-clectric machines" M.-L. Magneto Syndicate, Lid., and 
E. А. Watson. January 10th. | | | 
889. " Magnetoælectrie machines.” M.-L. Magneto Syndicate, Ltd., and 
E. А. Waton., January 10th. | | | 
мар. Uo $Speedaontrolling— mechanism for paper-making, — &c., machines. 
British Thomson-Houston. Со. Ltd. (General Electric Co.). January 10th. 
BUS. °° Transformers for amplification. C. Lorenz Akt. Ges. January 
lech. (Germany, February lth, 1922.) 

NUS. “Electric motors. W. H. Scott. January 10th. 

815. '* Cooling of dynamo-electrie machinery.” К. Velut. January 10th. 
926.“ Electric lamps.” F. T. O'Hanlon, January Llith. 

"30, Wheel for tramway, &c;, vehicles; C. J. М, Mancor. January Ith, 
O38. Amplifying apparatus for wireless telegraphy, &с.” D. 5. B. Shan- 
non, January Pith. - | 

39. Grideleak fittings for wireless telegraphy, &c." D. S. B. Shannon. 
January llth. | К | _ 
"щщ. Receiving: apparatus for wireless telegraphy, &c." D. s. B. Shan- 
pon. Januar. Eth. | 

042,00 Electric insulators.’ W. H. Eles. January. lbth. | 

961. t Holders for ersstuls of wave detectors. for wireless reccivers;" R. 
W. R. TFwelvetrees. January llth. 

"77. U Burglar alarms. fF. W. Austin. January llth. | 
10093, © Synchronous electric motors? TL. H А. Carr and. Metropolitan. 
Viekers Electrical Co., Lid. January. llth. | 

LOOT. | Electrolvsing fused salts of metals and recovering the metals and 
acid radiclese” К. A. Ashcroft. January llith. А | | 
1,009. Microphones and. telephones," F, P. di Cassibile and C. Hering. 
January Eth, 

1.035, ** Electric switches, 
Eiectrie Co. Januar, Ith. 

1043." Sparking plugs." W. Bryson tJ. Maaten). January Ihh. 

Поз Cominutater. А. R. Baker. January l2th. 

1075. “ Controiling lifts, &e AL C. H. Groom. January 12th. 

1.082. Rinaping and signalling apparatus for telephone systems, &c."" 
Coventry Autematie Fek phones, Ltd., and C. С, Ро Кепе, January ЫМҺ, 
Los. Control of trains. A. R. Angus. January 12th. 

Page, 5 лате M. W. We Mackie. January I2th. 

LII 4" Magnetie. contact-maker for electric. circuits.” А, Glazier. Janu- 
ary ]2th. 

lllo. 8 Protective systems for electric cables. Callender Cable and Con- 
eiuction. Coa Lida, and W. Lulofs. January 12th. 

1.127. '' Variable ciectric condensers.” W. W. Drury. January 12th. 
1.133. ' Armoured electrice сазе” Callender's Cable and Construction 
Co. Eni. and j. Н, Gall, Jasuary 12th 

1,136. “ Arc lamps for kinematopraphic purposes.” 
January 12th. 

1.145. © Ainplifters for wireless telephony, Sc," G. S. Booth, S. C. Pea- 
с К, and G. B. Riley. January 12th. 

L.153.. "1 Crssrar ditectors; L. F. Barnes. January. 12th. 

1.178. Магне signal Hipnts" C. G. Rask. January 13th. 

LIR? S Fuse devices for electric circuits," F. Sandler and E, Stein. 
T: nusry ch. 

liceo" LE! etric plug and socket couplings," F. J. Plain. January 13th. 
ТӨ. Mluminated stuns, Sc." SN. Fisker. January 13th, 

_ Lo. “Electric batteries.” British Vhomson-Houston Co, Ltd, L. 
Grits, ‚Н. W. Н. Warren, and A. P. Young. linuary 13th. 

КЕЧЕ | Cathode тау apparatus.” C, H. E. Muller trm of). January 
Vh. dO rman, January Path, 109) А 
Бу t Ге lephane systems.” Nutomatie Telephone Manufacturing Co.. 
2 January Vth. (United States, April 17ih, 1922) 

VOI U Rodio receiving circuits.” P. G. AL II. Voigt. January 13th. 


Nunés. January 


January Mh. (France, October 7th, 


* 


we 


British Vhomson-Houston Co., Ltd. (General 


J. №. Hasselkus. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses. are those under which the specifications will be 
printed and abridged, and ull subsequent proceedings will be taken. 


1921. 

17,234. ‘ Electric signalling over submarine cables.” 
Eastern Telegraph Co., Ltd. June 23rd, 1921. (190,736.) 

17,2598. '' Electric motors for operation. with high-frequency currents.’ 
llauson's. Forschungsinstitut. без. June 23rd, 1920. (165,413.) 

17,504. “ Concentrated flaming aro lamps for projectors." Sperry Gsro- 
scope Co. June 26th, 1920. (165,450.) 

17,632. “ Electro. magnets." J. Neale and J. 
28th, 192I. (190,739.) 

19,470. *'' Means for the production of electrical oscillations by means 
of choke coils or transformers with auxiliary — magncetisation." Ges. Fur 
Drahtlose Telegraphie. July 21st, 1920.  (166,500.) s 

20,903. SS Eleciricalls driven. gramophones." O. P. Petersen. and A. E. 
Wells. September 29th, 1921. (190,747 .) 

22,15]. '* Suspension of electrice lamps." Neale Magnet Construction Cu. 
Ltd., and J. Neale and L. Н. Wilins. August 20th, 1921. (190,7.0.) 

22,521. ‘ Thermostatic controlling devices," British Thomson-Houston Co., 
Lid. (General electric Co.) August 24th, 1921. (199,755.) 

22,820. '' Variable-speed year, more cspecially intended for electric photo- 
graphic printing or copying machines.” J. Halden & Co., Ltd., und Jj. L. 
Halden. August 20th, 1921. (1909,758.) 

22,800. ©“ Electric apparatus for recording sound." A. F. Sykes. August 
23th, 1921. (Copnate applications. 31,027;Z1.— and 17,061/22.) “(Addition to 
109,223.) (190.751.) 

22,999. '' Devices for balancing the currents in parallel-conneceed.— con- 
ductors for heavy alternating currents.” A. B. Field. and — Metrupolitun- 
Vickers Electricai Co., Ltd. August th, 1921. (199,701.) 

22,999. "* Rectifiers for high-potential alternating electric currents." A. C. 
Goulden, V. E. Pullin, and A. R. Greatbateh. August. 30th, 1921. (190,762.) 

23,157. '' Devices for indicating and recording the duration of trunk-lin 
telephone calls." Allmanna Telefunakucbolaget L. M. Ericsson. Мау 2Uih, 
1321. (185,429.) 

23,434. ''Llectric. batteries or accumulators.” W. Н. Exley, G. Н. 
Handasyde, and L. C. Rawlenee. September 2nd, 1921. (190,765,) 

24,860. ©“ Coupling for electric cables and for other similar or suitable 
purposes.” H. E. Hadwen and H. Willis, September 20th, 1921. (190,769.j 

25,070. '' Fhermionic valves," J. DP. Prangnell. September 210, 1921. 
(190,777.) 

25,082. “ Means for and method of obtaining an airtight joint around the 
leading-out wires and covers of casings for sealed electrical apparatus.” G. 
FE. Mansbridge. September 22nd, 1921. (190,778.) 

20,249. “Starting arrangements for squirreleage induction motors." J. 
E. Evans-Jackson (Г. Takeuchi). September 23rd, 1621. (190,783.) 

25,479. | Electro-mechanical high-speed relay for wireless signalling.” 
F. Wilson and Н, S. Robertson. September 26th, 1921. (190.790.) 

25,990. "' Fluorescent. screens." British Thomson-Houston Co., Ltd. (Gen- 
eral. Electric Co.). September 27th, 1921. (190,792.) 

25,004. '' Telephonic systems or apparatus, more especially intended for usc 
in mines and the like." M. C. Ellison. September 27th, 1921. (190,793.) 

25,611. '' Rontgen-ray — installations." — Naamlooze Vennootschap — Philip" 
Gloeikunpenfabrieken. July 4th, 1321. (182,750.) 

25,700. ''Apparatus for electric discharge through gases.” General Elte- 
tric Co., Ltd., and J. W. Ryde. September 28th, 1921. (190,798.) 

25.900. *'' Electrice reactors." British Fhomson-Houston Co., Ltd., and H. 
S. Holbrooke. September 29th, 1921. (190,809.) 

26,078. *' Junction boxes for connecting electric conductors." G. H. 
Scholes and E. A. Claremont. October 3rd, 1921. (190,824.) 

20,229. “ Production of clectrolytic iron." Soc. Le Fer. October 19th, 
1929. (170,571.) 

27,141. '' Intervalve electric transformers or the like." A. F. 
October Toth, 1921.  (190,840.) 

28,820. *' Railway signalling apparatus." Automatic Telephone Manufac- 
turing Co., Ltd., and A. E. Hudd. October dist, 1921. (Addition to 166,703.) 
(190,851) 

29.895. “ Electric circuit. breakers." British) Thomson-Houuston Co., Ltd. 
(General Electric €o.). November 9th, 1921. (190,861.) 

30,727, t Telephone systems," Siemens and Halske Akt. Ges. November 
23rd, 1920. (172,002.) 

42,162. “t Sparking plugs." A. Bernollin. December Ist. 1821... (190,855.) 

33,717. © Electric. resistances.” R. Amberton.. December loth, 1921. 
A.) 

3,240. t Thermally-operated circuit controllers." Igranic Electric Co.. 
Lid. (Cutler-Hammer Manufacturing Co.). December 20th, 1921. (190,90) 

34.308. '* Electric equipment of motor vehicles of the Ford kind." F. Wood 
and H. E. Johnson. January 27th, 1922. (190,908.) 

$4,902, Electric switeh-boxes." A. L. Davis. 

(10 911.) 


B. Davies and 


А. Munners-Smith. June 


Sykes. 


, 


December 22nd, 1921. 


1922. 

367. '' Process. for improving electrolytic mercuric oxide." Elektrizitats- 
werk Lonza. January &th, 1921. (173,7 80.) 

1,002. © Electrolstie celis," А, E. Knowles. January 12th, 192. (190,924,) 

2.163. '' Electric transformers," English Electric Con Ltd. J. W. Howard, 
and J. A. St. C. Richardson. February Ist, 1922. (190,934.) 

4,171. “ Electric contact devices working with a liquid, especially. mercury.” 
К. Kaisser. February 13th, 1922. (190,9-4).) 

4,527. '' Rheostar device for controlling electric lights for vehicles or for 
similar electrical purposes," T. B. Murray and Albion Motor Car Co., 
Lid. February 16th, 1922. (190,942.) 

(i465. “ Radio antenna systems.“ Ges. Fur Drahtlose Telegraphie. March 
oth, 1921. (176,381.) 

7.197. “ Contact lugs for thermionic valves and electric couplings.” F. W. 
Pellant. March Ihh, 1922, (190,953.) 

11,090. '* Trolley harps for collecting electricity.” M. P. Enyeart. April 
эн, 1922. (190.,967.) 

13.915. '* Electrolytic production of aluminium.” M. Blasi. May I8th, 
1921. (180,326) 

16.312. Toy 
1°21. (081,396.) 

22,591. © Electric gas purifiers. E. Oppen and Kirchhoff & Co. Septeni- 
ber 6th, 1921. (186,047.) 

28,670. “ Apparatus involving the use of a number of electrical cut- 
puts’ W. H. Hingworth. September 26th, 1921. (Divided application on 
189,2R4, (190.989) 


telephones." Gong Bell. Manufacturing Co. June tth. 


An Austrian Competition.—The Sewerbeforderungsamt 
Wien IN (9. Severimgssasse) Trade Promotion Office), ап 
nounces a‘ general competition ° for metal electrie lighting 
litres, which are to be made by a Viennese firm. The object 
cf the competition is the acquisition of artistice designs for 
electric dining-room lustres, saloon lustres, bedroom  highta, 
bracket and standing lamps. The prizes offered are—first, 
150.000) to 400,000. kronen: second, 80.000 to e C0 kronen. 
Designs are to be sent in by February Ist. 
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WORKS PRODUCTION. 


THE timely and interesting paper read by Mr. С. Н. 
Nelson before the Institution of Electrical Engineers on 


‘January 18th, 1923, and summarised in our last issue, 


should be carefully read and acted upon by all those 
who have anything to do with the manufacture of engi- 
neering products. As an indication of what is being 
done by one of the largest of our British firms it is of 
value; and the fact that, as Mr. Nelson acknowledges, 
the methods described have been in practical use by the 
Metropolitan-Vickers Electrical Co., Ltd., for some 
time, makes it certain that here we have no mere 
theorising, no armchair idealism, but a sound contri- 
bution, drawn from the well of experience, to the know- 
ledge of the problem. The freedom with which the 
tirm’s methods are disclosed to all who are interested is, 
we hope and believe, a sign of the times. Those who 
have the interests of the nation at heart should realise 
that the times of elaborate secrecy have gone by. The 
worst-organised undertakings must emulate the best- 
organised, and the best-organised must strive after im- 
provement, 

Lord Milner has stated in The Observer that Labour 
has noted that ‘‘ vastly improved powers of production 
fail to result in any corresponding increase of general 
well-being." That this is only too true no one will be 
disposed to deny, but that is not to say that methods of 
gnproving the powers of production of manufacturing 
undertakings are in themselves a mistake. It must not 
be forgotten that with less knowledge of, and advance- 
ment in, methods of production, the position of the 
wage- and salary-earning community would be worse, 
and not better ; and in addition we should probably have 
lost the war. The paper now before us is only intended 
to deal with the problem of improvement as it affecta 
the manufacturer's works, and, as the author, is careful 
to state in his summary, those with which he has him- 
self been associated. If this is borne in mind, criticism 
based upon the political aspect of the problem of buying, 
selling, and manufacturing will be found to be mis- 
directed. 

Dealing then with the problem of how to get the best 
results out of a factory laid out for the production of a 
definite class of machinery, Mr. Nelson shows in his 
paper, and showed in greater detail at the meeting by 
means of lantern slides (which we hope will be repro- 
duced as far as possible in the Journal), the varied and 
numerous considerations which must be taken into 
account if the highest efficiency is to be obtained.. Our 
readers are aware that we have lately laid stress on the 
necessity for the establishment and proper carrying-on 
of process, production, and inspection departments; 
and we had intended to discuss, at an early date, the 
no less important question of works costing. The 
section of the paper dealing with this matter is, 
perhaps, one of the most useful. Mr. Nelson says that 
he ‘‘ has experienced great difficulty in cases where costs 
are not available until a machine is finally completed."' 
What an eye-opener such a statement must be to the old- 
fashioned works in which costs are not only not available 
until the machine is fully completed, but virtually not 
available until the end of the financial year, and of 
precious little use when they have been calculated! No 
doubt the Metropolitan- -Vickers Company will be the 
first to admit freely that it was not always as well 
organised and equipped in this direction as it is 
to-day. For instance, we do not think we are mistaken 
in believing that the machine-rate basis has only super- 
seded the percentage on labour, as the method of cum- 
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puting factory overhead expenses, within quite recent 
` years. But now that the results of the company’s experi- 
ence are available it should not be difficult for others to 
follow its example. The important point is brought out 
that, in Mr. Nelson’s opinion, arrived at after personal 
inspection, the United States of America has nothing to 
show which could improve the organisation outlined in 
his paper for handling а varied product. 1 is most 
desirable that production costs, which are, or ought to 
be, the records of a firm’s own experience, should be 
capable of adjustment to meet the changing conditions 
of the markets, whether of raw material, of labour, or 
of the sale of the product when finished. Accurate and 
‘up-to-date knowledge on this subject would be exceed- 
ingly useful in the establishment of what may be 
described as ‘‘ associated prices,’’ and would help to 
prevent those wild stabs in the dark which frequently 
surprise those whose province it is to notice them, and 
not least, it is probable, their proposers. The export 
‘market cannot be properly handled at all without such 
knowledge. | 

We are of opinion that the selling expenses are over- 
stated in the tables showing the relation between output 
and costs of production. It depends on what class of 
machine is being handled, but 26 per cent. seems & great 
deal. Large machinery bears a value which should 
reduce this percentage, while small repetition products 
should cost less to sell than is indicated by such a figure. 
If 26 per cent. includes directors, management, account- 
ing and collecting, as well as the salaries and expenses 
of the sales offices, it is perhaps reasonable, though it 
ought, we think, to be capable of being reduced. We 
are glad to note that Mr. Nelson appears to appreciate 
the need for the co-operation of the sales and design 
departments in order to secure the most satisfactory 
handling of the problems before any manufacturing 
firm. Here, as in most cases, extremes are to be 
avoided. On the one hand, there are still too many 
buyers who, ignoring the existence of the B.E.S.A., er 
perhaps endeavouring to improve upon its work, insist 
on drawing up elaborate specifications to show manu- 
facturers how to carry out their work, while on the other 
we are still not entirely free from the type of manu- 
facturer who says to his sales staff: '' That's what we 
inake—sell it! ” 

We hope that other engineers will be tempted to follow 
Mr. Nelson’s example, and tell us of their experiences. 


NOTWITHSTANDING all that we have 


The Coming said in these pages regarding the im- 
Electrical ^ mensity of the exhibition enterprise to 
Exhibition. which the electrical industry has 


pledged itself for next year, it is doubt- 
ful whether the reader has yet allowed his imagination 
so to visualise the project as fully to conceive what the 
complete undertaking will be like. Certainly the more 
one tries to grasp the details, the clearer does it become 
that we have never yet witnessed anything like it in con- 
nection with British electrical engineering. Many 
years have elapsed since our organised electrical in- 
dustry produced its last large-scale display, and during 
the intervening period the capacity, and in some respects 
the character, of the industry have greatly changed 
owing to the progress and development that occurred 
during the years of war. The industry is larger, 
greater, and more efficient altogether than it was when 
we all co-operated in securing successes at Olympia 
and Manchester, and it is entering upon an enterprise 
in which will be represented and reflected all the inven- 
tive ingenuity, industrial and financial capacity and 
strength that have made British electrical engineering 
what it is to-day. In the coming months it will be our 
dutv to draw attention to special aspects of the Exhibi- 
tion scheme, which will make the domestic appeal for 
which electricity is so highly qualified, as well as the 


large demonstration of plant such as will be present on 
many a stand, in addition to the £130,000 temporary 
power station and sub-station equipment. Between the 
smallest and the largest example to be exhibited is a 
great range of a thousand products, and the makers of 
Anything Electrical will be wise to consider their posi- 
tion in relation to the show, as well as those who are 
makers of Everything Electrical. We may direct our 
readers’ attention to the first of a series of official elec- 
trical announcements relating to the exhibition which 
appears in our other pages to-day. As stated there, 
more than 60,000 square feet of exhibiting space—that 
is more than half of the space allotted to the electrical 
industry—has been taken up. We understand that all 
applicants for space, whether members of the 
B.E.A.M.A. or not, are now being treated on precisely 
the same footing as regards price and position, accord- 


ing to the order in which applications. are lodged. 


We trust that the whole of our British manufacturers 
will speedily resolve to contribute their share of effort 
to ensure' the completeness of the display, both in their 
own individual interest and for the good of the industry 
as a whole. In any case the industry has a great and 
grand future in store; the exhibition is bound so to im- 
press the world as to hasten the period of unparalleled 
prosperity. 


MANUFACTURERS and shippers of elec- 
Belated Govern- trical machinery and apparatus had 
ment Reports. been wondering when the final volumes 
of the `““ Annual Statement of the 
Trade of the United Kingdom for 1921"' might be 
expected to make their appearance. Whether it be due 
to the Geddes ‘‘ axe ” or other reason, the publication of 
this Blue Book, for which the Board of Trade is respon- 
sible, has become so belated that its use to British 
manufacturers is largely depreciated. As is generally 
known, the monthly returns relative to imports and ex- 
ports issued by the Board of Trade are mainly confined 
to gross totals (quantities and values), the details of the 
trade with particular countries not being available until 
the Annual Statement is issued. 

Prior to the war the Statement usually made its 
appearance in July or August. For some years, how- 
ever, the date of issue has gradually become later and 
later, with the result that it is only now, when we are in 
the year 1923, that the final three volumes for 1921 
are available. Tobe of value to British industry gener- 
ally, and so to warrant the heavy financial outlay the 
compilation of the Annual Statement must entail, we cer- 
tainly think an endeavour should be made to issue the 
return fot one year before the close of the next. The 
delay which has taken place in this case has, we under- 
stand, been brought to the notice of the Federation of 
British Industries, so that we are hopeful of pressure 
being brought on the Government Department in the 
direction of speeding up the production of this and other 
official Blue Books, the value of which, as we have said, 
largely depends on the celerity with which they can be 
issued. 


| Тнк particulars which we give else- 
London's 


where in this issue regarding the Bill 
Electricity promoted by the London Electricity 
Supply. Joint Committee (1920), Ltd., seem to 


indicate a disposition on the part of 
this company to take the matter of London’s electricity 
supply into its own hands, so far as concerns the areas 
at present supplied by companies. The Bill, if enacted, 
would confer upon it all the necessary powers for that 
purpose, and, further, would apparently authorise it 
to purchase and take over the undertakings of any 
authorised undertakers, including those of local authori- 
ties, if the owners were willing to part with them. So 
far as London is concerned, it would appear-that the 
company desires to be armed with the powers of a Joint 
Electricity Authority itself, at least in respect of the 
areas in which its constituents have powers to supply 
electricity. The suspension of the rights of purchase 
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held by the County Council or any other body 1з contem- 
plated, and apparently every one of the Electric Lighting 
Acts will be more or less modified in its application to the 
company’s undertaking if the Bill becomes law. 

In a word, this company of limited companies seeks 
authority to become the company charged with the duty 
of supplying electricity to as much of the metropolitan 
area as it can get hold of, including both generation 
and distribution. We must confess that the idea is 
attractive. It could have been achieved years ago if its 
members had joined hands instead of supporting the 
opposition to the various attempts that were made to 
unify the supply of London. Our sympathies are with 
the companies, which were the pioneers of electricity 
supply and had to battle for existence in the early days, 
and we should be glad to see them established on a 
new and profitable basis, with extended tenure and a 
sliding scale of dividends and prices as contemplated 
in the Bill and in the scheme formulated by the Electri- 
city Commissioners. 

What we are strenuously averse to is the prolongation 
of the existing situation.  Admitting the difficulties 
that the companies have laboured under, and the re- 
strictions imposed upon them by the pending purchase 
and other statutory provisions, and without seeking to 
indict them for what they cannot help, the fnct remains 
that they are beaten by the larger municipal under- 
takings of London both in prices charged and enterprise 
of management. Reform is badly needed; we have 
seen at Paris what can be done by co-operation on the 
part of the companies towards the centralisation of 
generating plant and the unification of supply, and we 
want to see the same principles applied in London. 


From time to time proposals are put 

Underground forward for improving the efficiency 
Cable at or reducing the cost of electrical sys- 
100,000 Volts. tems and apparatus which involve con- 

| siderable departures from current 
practice. Such schemes should receive most careful 
consideration, for we cannot afford to miss any oppor- 
tunity of making progress in electrical technology. 
The conservatism which is inherent in mankind, and 


which is perhaps somewhat more deeply rooted in the 


British temperament than in that of some of our com- 
petitors, causes us to look askance or at least with a 
severely critical eye on such proposals, especially if they 
appear to add to the complexity of the existing systems; 
but the pathway to simplicity often lies through initial 
complexity, and even if a scheme is open to that 
criticism, it may contain the germ of a fundamental 
idea from which great consequences may result. 

We are prompted to these reflections by the remark- 
able paper which Major A. M. Taylor recently read 
before the Institution of Electrical Engineers—a paper 
which, it must be admitted, is difficult to understand, 
but which puts forward claims for economies so great 
that it behoves us to regard his proposals very seriously. 
Major Taylor, whose industry and imagination com- 
mand our admiration, has evolved a scheme for work- 
ing underground cables at 100,000 or even 150,000 
volts, alternating—a very different matter from the 
direct-current problem, which involves no serious diffi- 
culty. His scheme comprises a special transformer 
arrangement and a special cable system. The double- 
star connection may serve for the transformers, but the 
proposed cable system remains special. The relative 
advantages of the transformers and different connec- 
tions for stepping-up to the required cable voltage 
would appear to be a problem independent of that of 
the cable itself. The proposed type of cable and the 
advantages claimed for it by the author seem to he so 
exceptional that, in its present state, the problem is one 
for the cable makers to investigate. Before any maker 
сап take up the manufacture of a cable of this type. he 
inust needs satisfy himself as to the saving in cost and 
the other merits ascribed to it by the author, apart 
from the question of possible difficulties in manu- 
facture, &c. 


Cable makers are certainly on the. look-out for a 
cable that will give a saving of something like £750,000 
in cable cost when transmitting 100,000 kW, or £7 10s. 
per kW transmitted—the saving claimed by Major 
Taylor in a case to which he refers. In another im- 
portant claim, Major Taylor states that, by the use of 
his cable scheme, an increase of roughly 100 per cent. 
can be made in the voltage applied, for a given depth 
of insulation, and that this enables the current density 
to be doubled, while the cross-section of the conductor 
is reduced to one quarter. In view of these remarkable 
statements, there would seem to be ample justification 
for a careful investigation and analysis of the pro- 
posal. Several schemes for intersheath cable have been 
proposed, and Major Taylor’s paper is of a kind to 
foster research and study in that direction. 


Some strange anomalies exist in the 
commercial relationship between Brazil 
and Great Britain. In the past that 
country has obtained finance and tech- 
nical guidance from the United Kingdom in the develop- 
ment of its resources and the establishment of public 
utilities. More help of each kind is still needed, but 
present conditions in that great and only parily- 
exploited South American Republic render it doubtful 
what return will be forthcoming in the near future on 
any further assistance proferred. Ав regards invest- 
ment of British capital in railways, &c., H.M. Commer- 
cial Secretary at Rio de Janeiro says in a report which 
we summarised last week that recent years have © 
unfortunately proved the increasing difficulty for such 
capital to earn interest for the investor. That official 
does not attempt to define in detail the causes of this 
difficulty. It is felt, he says, that the extent to which 
Brazil depends and must depend for its development on 
the application of foreign capital in the country has not 
been fully realised, and that tangible proofs of the 
Brazilian Government’s readiness to guarantee foreign 
capital employed in Brazil must be definitely secured if 
further capital is to be attracted to the country. Mean- 
while it is not surprising that the United States has 
come forward as a new market for supplying loans to the 
Brazilian Government and the various Brazilian States 
and municipalities. New York has not, however, rushed 
forward in the guise of the man with pockets full of 
' money to burn." Тһе Commercial Secretary states 
succinctly, ‘‘ Ample guarantees have been exacted,” and 
records the opinion that it will be difficult for Brazil to 
obtain from other lenders the same tolerant treatment 
that has invariably been shown to her in London in 
financial matters. The question therefore arises: Why 
does Brazil persist in granting preference to certain im- 
ports from the United States and Belgium, whilst refus- 
ing similar favours to British goods? 


Britain and 
Brazil. 


In view of our recent comments on the 

More Trade need for more British Government 
Commissioners. Trade Commissioners in overseas 
markets, we note with satisfaction that 


the Department of Overseas Trade is inviting applica- 


tions from candidates for two additional Trade Commis- 
sioner appointments in India. The gentlemen selected 
are to be stationed at Calcutta and Bombay respectively. 
An ability to speak Hindustani is one of the stipulated 
qualifications, as is also, and quite naturally, a first- 
hand knowledge of conditions in India, but there are 
many unspecified essentials, and we are not sure that the 
salary of £800 and allowances will attract men of suit- 
able status and responsibility. For the present the posts 
will be temporary, but we hope that when their per- 
manent establishment comes under consideration, as it 1s 
to do at a later date, the success attending the tem- 
porary efforts will be such that the permanency of fuller 
representation in so important a market will be settled 
with little hesitation. 
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WATER-POWER STUDIES.—I. 


Pressure Pipe Lines. 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.I.E.E., M.Am.Soc.C.E. 


This article commences a series on '' Water Power Studies," by Mr. Taylor. 
sure Pipe Lines; (2) Developed Waterways (conduits); (3) Stream Flow; 


Run-off; (6) Reporting on a Water-power Project. 


They will appear in the order of: (1) Pres- 
(4) Storage and Pondage; (5) Hainfall and 


Instead of commencing with the catchment area, the author con- 


siders that it will be more interesting to the engineer interested in hydro-electric practice if the series starts at, though 
not including, the power house.—Enps. Exec. Rev. 


IN attempting to describe certain aspects of the most 
economical electrical transmission line design’, the 
writer pointed out the unnecessary step of seeking 
extreme refinement in the calculations when the problem 
is based on a fixed set of assumptions as to the power, 
time-period, diversity of peak loads, power factor, 
specie cost of energy, and other considerations, all oi 
which are more or less variable. A pipe line or penstock 
design is based on almost the same general theory. In 
the one case, the typical problem presented 18: (а) 
Given a transmission line of tixed length, given voltage 
and given power, it is required to determine the size of 
the iine so that for a given or assumed power loss 
in the transmission system the annual cost of the trans- 
mission system will be a minimum. And in the other 
case, the typical problem is: (6) Given a pipe line 
of fixed length working under a given static head with 
& given discharge, it is required to determine the size of 
pipe so that for a given or assumed power loss in the 
pipe line the annual cost of the pipe will be a minimum. 
Of the two, à much greater margin can be allowed in the 
latter. 

In this text riveted steel mpe is the only class con- 
sidered. For all ordinary pipe-line design the working 
stress S in lb. per square inch quite often allowed is 
9,000, but where there is a danger of water hammer, 
this working stress may be reduced. This value s 


(9,000 lb. per sq. in.) and joint efficiency e of 100 рег. 


vent. form the basis of fig. 21; for other values, multiply 
H values in diagram by в е/9,000. Steel pipes are made 
of rolled plate, riveted together or lap welded. Lap 
jointe are made single, double and triple riveted, accord- 
ing to the static head. Butt strap joints are made 
double, triple and quadruple. The lower sections of 
pipe lines working under high head may be of butt 
strap riveted pipe, or of seamless welded pipe; the 
latter pipe is used to avoid additional loss of head that 
would be caused by the riveted pipe which has a greater 
number of rivets in the lower sections; the use of welded 
pipe has been retarded mainly because of uncertainty of 


weld. Steel plates can be obtained in steps of 1/16 ір. | 


thickness. In making the design, 1/16 in. is usually 
added to the calculated thickness. The minimum thick- 
ness of shell advisable is ordinarily between } and 3 in.; 
the actual thickness is, of course, proportional to the 
diameter of the pipe. Steel pipe has an expansion of 
about 2 in. per 100 ft. per 100 deg. F. For a straight 
steel rigidly held pipe line located above ground, expan- 
sion joints are usually required. Masonry pipe-line 
supports are often damaged by expansion and contrac- 
tion of the pipe where adequate expansion joints are not 
employed; to avoid this trouble they are placed under- 
ground, or steel piers (set in concrete in masonry bases 
or in rock foundations) are employed, and an expansion 
joint is suitably fitted. Much importance is attached to 
the location, laying, and anchoring of a pipeline. The 
bottom end of the pipe line should be held securely to 
prevent forces due to temperature changes and other 
causes from throwing the turbine out of alignment. The 
gradient of a pipe line is rarely uniform. When a pipe 
line is laid for a considerable distance on a very slight 
gradient and then descends to the power house on a steep 
grade, it is liable to collapse because the water flowing 


* Evro. Rev., August 8th, 1922. 


* The figures will appear in the concluding instalment of 
the article.—Ejps. 


through the steep grade of pipe line will have a tendency 
to increase ite speed more quickly than the water in 
that part on the slight gradient; an air-valve or stand- 
pipe (preferably the latter) may be necessary in such 
cases; its location would be at the junction of the two 
gradients. All points of a pipe line should be well below 
the hydraulic gradient, otherwise the pipe may not stand 
a heavy overload without danger of the water column 
parting on the summit. The pipe should be laid in the 
shortest distance to the power house and in such a 
manner as to avoid sharp angles, sudden changes in 
gradient, and abrupt changes in area. The value of the 
coefficient of roughness у of pipe is generally between 
0.010 and 0.015; with corrosion and tuberculation, the 
value of у may rise to 0.020 or even more, hence, the 
head loss might be, and often is, appreciably greater for 
an old pipe than for a new pipe. 

In medium and high head developments the final pas- 
sage of the water before reaching the turbine is through 
penstocks or pressure pipes. The very low head develop- 
ments are usually completed without penstocks or pipes,* 
as the turbines are fed directly from an open flume or 
forebay. In the ordinary low-head development a re- 
inforced concrete pipe or concrete-lined circular tunnel 
is sometimes employed, but more often the steel pipe is 
used. For nearly all heads, steel, in preference to all 
other material, is generally employed for pipe lines. 
Hence the reason why this class of pipe, t.e., lap riveted 
and butt strap riveted pipe, is the only class covered 
by the text. Of course we may use other joints, such 
as the ‘‘ muff," ''bump," flange, &о., but never the 
lead joint; much use has been made of the angle and 

"other types of flange joints. 

The purpose of à pipe line is to conduct and convey 
energy in the most efficient manner from the forebay or 
from the reservoir, diversion basin, or from the head- 
race to the power house and turbine under certain speci- 
fied conditions; therefore it is important to locate, 
design, and construct the pipe line in the most reliable 
and economical manner. The importance is more inten- 
sified in a pipe line of great length in which the capital 
outlay is comparatively large with respect to the total 
cost of the development. As in the case of a determina- 
tion of the most economical transmission line, it 15 
equally evident that while the method of calculation re- 
mains true, industrial and financial conditions change 
the value of energy and the cost of the installation, &c., 
and the constants assumed in the calculation to deter- 
mine the economical condition may differ at one time 
from those assumed at another time. The principle of 
economy in the determination of the economical size of 
pipe line for a hydro-electric plant may be, and some- 
t'mes is, different for different plants, differently 
situated and offering different characteristics. The 
economical design may take several different forms, de- 
pending on requirements and the economic aspect. For 
instance: — 

(а) It may be required to develop so as to yield a 
maximum amount of power irrespective of first cost, 
because of an unlimited power market. In such a case. 
maximum efficiency is required, and the economica] size 
of pipe would be that giving the least total loss of head. 
On the other hand: 

(b) Due to conditions offered, we may find it better to 
develop the scheme so that the annual cost of operation 


* Throughout the text the word ''pipes" will be used in 
preference to the word '' penstocks.”’ 
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will be a minimum for a maximum output, and the 
annual net income à maximum. But: 

(c) Where the working head und water supply are 
ample and the power market very limited (relatively so), 
then the lowest practicable minimum first cost per h.p. 
developed may be the best requirement. However: 

(4) The usual requirement—where the amount of 
water available is limited—is to produce as much power 
as possible consistent with a fair return on the invest- 
ment. Of course, when the water consumed has little or 
no value, it 1s allowable to employ the smallest diameter 
of pipe; the latter condition is normally not applicable 
to the text. | | 

For low head installations the pipe line is -usually 
made to consist of a constant diameter and thickness 
throughout. With medium head installations it is 
generally found more economical to make the pipe line 
consist of two or more sections, each section of the same 
diameter but different thicknesses of shell. "With high 
head installations it is more economical to make the pipe 
line consist of several sections, each section of different 
diameter and different thickness of shell, as shown in 
Example 11.* The diameters of steel pipes (of varying 
thickness of shell) for high head installations vary nearly 
inversely as the 7th root of the head, t.e., between 7.0 
and 7.25. For low head, the diameter will vary nearly 
inversely as the 6th root of the head, z.e., between 6.0 
and 6.25. 
found that much saving in metal and consequent cost 
can be made by tapering the diameter of the pipe in 
such a way that the total head lost in friction will be the 
amount considered permissible, rather than by selecting 
a uniform or constant diameter which will give the same 
total friction head loss. If in each section of a pipe 
line the diameter of pipe decreases as the corresponding 
thicknesses increase with increasing head, the pipe line 
will more nearly approach the theoretically most 
economical pipe line. 

In the design, it is usually desirable to satisfy the 


commonly understood fundamental rules of economy by 


making a determination of the size of pipe so that the 
percentage return on the initial investment shall be a 
specified amount or а maximum, and so that the total 
net annual income shall be а mazimum. Before design- 
ing a pipe line we require to know: (1) the general pro- 
file and topography of the site; (2) probable drainage 
modifications due mainly to the location of forebay spill- 
way ; (3) the character and conditions of hillside which 
must satisfy pipe anchorage and the most economical 
location of the forebay and the pipe line; (4) the head 
under which the pipe line is to operate ; (9) the quantity 
of water available; (6) the length of sections and of pipe 
line; (7) best and most economical types of joints; (8) 
character of loads ; (9) diversity of peak loads; (10) load 
factor and other considerations. The principal quanti- 
ties to be determined—after selecting the site—are: (a) 
The economical diameters for the different sections along 
the pipe line; (b) selection of the best and most econo- 
nical types of pipe joints; (c) the thicknesses of the 
different pipe sections. The effect of joint efficiency on 
economy is extremely important. Of all the joints in 
use there are six common types of riveted joints varying 
in efficiency from 57.7 per cent. up to 94 per cent. Pipe 
with welded longitudinal seams with either riveted or 
flanged circular joints has the advantage of minimum 
weight and low friction losses. Where reliable welding 
can be done, the welded pipe is recommended for high 
head installations.t In calculations where a formula is 
used for determination of economical diameter, the re- 
quired diameter of the pipe is unknown, and must first 
be assumed ; also, according to the head, various types 
oi joints must be given, and allowance should be made 
for weight which does not vary at a uniform rate with the 


diameter of pipe, &c. It is considered by the writer that 


* See next issue. 


* Tn." Water-Power Studies TT ” 
he given fer safe working head (н), Hage (А. and weight 
of pipe (w) for different diameters of weed pipe (using 
flange joints) and for heads of from 100 to 2,000 ft. 


For high head installations it is generally. 


a logarithmic chart will 


а ыны presentation would be more useful than the 
formula itself. In the first place, to determine the 
economical size of pipe it is usually necessary to calculate 
а series of pipes and determine which is the most econo- 
mical.. Ву formule this is tedious and perhaps uncer- : 
tain, unless cross-checking of the calculations is done. 
By means of graphs or diagrams (such ав those given 
herein) an error is visualised ; furthermore, it is quite 
à simple matter first to select a number of possible 
diameters for a given rate of flow (Q) with different 
assumed losses (A) and find the economical size from the 
diagrams. For a high head development the diameter 
would not be constant throughout the whole length, and 
therefore for a given loss at the start of the calculation | 
it would be proportioned to different sections of the pipe 
line. Quite often the limitation of a minimum thick- 
ness of shell will indicate a pipe of large diameter at the 
top, thus allowing most of the total loss by friction to 
be at the lower end of the pipe line. Simply by the use 
of figs. 1 and 2* all these values can be set in profile, i 
tabular form or graphic form, and usually a more NS 
factory solution can be obtained than by formulz alone. 
As several different aspects of the same problem can be 
considered, it would seem better to lay out on paper one 
or several lines in profile (showing lengths, thicknesses 
and heads), then find the losses and costs from the dia- 
grams, and from this information determine the most 
economical size. The design may seek equal strength at 
all points on the pipe line in respect of either 
a new pipe or an old pipe, that is to say, after 
a lapse of a per iod of years corresponding to the normal 
life of the pipe. The losses and cost to be accounted for 
would generally be (a) head loss resulting from the pipe 
friction to the flow—the entry head and velocity head 
usually being omitted; (0) size and weight of pipe; (c) 
annual value of head loss; ; (d) cost of the installed pipe 
complete ; and (e) annual charges on the total investment. 
The annual interest and depreciation on the initial cost 
of any section of the pipe line would be proportional to 
the amount of metal in the section, t.e., proportional to 
the length of section ; the diameter of pipe; the head on 
the point under consideration, and a constant. The 
location and fixing of the most economical sections would 
depend largely on the hillside conditions, the geology 
and topography, and therefore they affect the economic 
problem. 

In making the design, one of the first things to be done 
is to establish the relation between the cost and the 
several independent variables which are mentioned here- 
after. The cost will have a minimum for a definite dis- 
charge and definite length by varying several of the in- 
dependent variables. Should a pipe line of relatively 
large diameter be chosen for the purpose of increasing 
the efficiency of the pipe line, the value of the extra 
amount of power obtained due to this higher efficiency 
may not merit the increased investment. On the other 
hand, should a relatively small size of pipe be chosen 
for the purpose of reducing the annual charges on the 
investment, the resulting loss due to the lower efficiency 
of the pipe may more than offset this reduction in annual 
cost. The energy loss generally accounted for in a pipe- 
line design is composed of one factor, namely, the energy 
loss due to friction. This loss increases with the length 
of pipe, is inversely proportional to the diameter of the 
pipe, and it increases with the roughness of the in- 
terior surface of the pipe. In the economical design of 
a pipe-line system for a given flow, it is necessary to 
consider the number of pipes (separate pipe lines) and 
the amount of water which each pipe must be able to 
carry under specified conditions. | For the larger 
schemes where large units are employed it is a common 
practice to have one pipe line for each turbine. The 
smaller installations usually cannot permit the expense 
of one pipe line per turbine, hence a ‘‘ header ”’ is em- 


ploved.t 


In a. pue -line demum there are several independent 


* See nex ct issue. 


+ See “ Hydro-Electrie Development in Bolivia,” ELECTRICAL 
Revirw, Мау Sth, 1922, p. 617. 
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variables that enter into the economic problem. They 
are: (1) Number of pipe lines; (2) length of pipe lines; 
(3) total head and head losses; (4) factor of safety 
allowed ; (5) size of pipe section or sections; (6) thick- 
ness of pipe section or sections; (7) available quantity 
of water; (8) velocity of flow at normal and peak loads ; 
(9) nature and amount of load; (10) selling price of 
energy ; (11) allowance for interest and depreciation of 
the investment, &c. The principal factors depend on the 
quantity of water, the static head, the cost per lb. of 
metal, and the total cost of the development as a whole. 
These variable factors define the basis relating to the 
actual cost of a pipe line for a water-power scheme. On 
the other hand, the size and weight of pipe, and the 
discharge and velocity of water, relate to the economi- 
cal design of a line (varying in respective ranges), and 
they may be taken as representative of the principal 
variables that govern the economical design. 

The cost of a pipe line is dependent not only on the 
quality of metal and materials, but on their market 
conditions. Where conditions require that the factor 


of safety be very high and/or the market price for: 


metal, &c., is very high, the cost of the completed 
pipe line may be excessive. Moreover, the annual cost 
of a pipe line is dependent not only on its original 
or its initial investment, but also on the coefficient 
representing interest and depreciation and other 
operating expenses. That is to say, a low investment 
may very quickly become a large cost item when the co- 
efficient of annual expense is large on account of high 
maintenance costs, &c. When the pipe line is 
long, the cost due to the head loss and that due to 
the annual expense of the complete installation will 
tend to increase almost proportionally. For most. pipe 
lines the former may be, and often is, the predomina- 
ting factor of the first cost, that is, the cost due to the 
energy lost in the pipe line, and the variation and 
character of load will have a direct influence on the 
most economical design and on the total value (power 
loss value plus interest value). When the demand for 
power is small at low load factor, the economical design 
would indicate a smaller pipe than in a case where 
the demand for power is large at high load factor. 
(То be concluded.) 


WORKS PYROMETRY. 


—— === 


‘HE mercury thermometer to-day is still the most widely 
used instrument for determining the lower temperatures, 
whilst modifications of it give fairly satisfactory results 
up to a temperature of some 600? C. This necessitates 
the filling of the capillary tube with an inert gas, such 
as nitrogen, instead of employing the more customary 
vacuum. Although these two types of thermometer are 
used for certain works purposes, they are at a great 
disadvantage owing to being made of glass. It is highly 
probable that glass possessing a certain amount of 
strength and ductility will ultimately be discovered, but 


\ 


Іта. 1.—THERMO-COUPLES CORRECTLY (а) AND INCORRECTLY (b) 
JOINED; AND (c) INSULATED. 


until this happens the thermometer will never be popular 
in iron and steel works, potteries, brass foundries, 
cement works, and the like. The thermo-electric pyro- 
meter is the most widely used instrument to-day, and 
oflers a practical works method of pyrometric control 
which can be safely carried out by any workman of 
average intelligence. We will consider this method 
from a practical utility standpoint, chiefly because the 
numerous electrical calculations involved may be ob- 
tained from any modern electrical text-book. 
Couples.—Thermo-couples are usually made from 
either two dissimilar metallic wires or from one wire 
welded to a metallic sheath and suitably insulated from 
it. The type of couple used varies with the purpose it 
is to be used for, because some couples give a higher 
e.m.f. than others, whilst some couples are entirely 
unsuitable for certain purposes. It is essential that the 
e.m.f. produced in a couple should increase uniformly 
with increase of temperature; also, it is obvious that 
the melting-point of the components must be well above 
the maximum temperature to be measured, and further- 


By “ELECTRON.” 


more the thermo-electric value must remain constant for 
а given temperature after prolonged heating and sudden 
cooling. Of course, sooner or later, all couples lose 
their thermo-electric value by repeated heatings and 
coolings owing to the crystallisation of the metals, oxida- 
tion, and so forth; but a couple with the longest possible 
life should always be chosen, whilst the precautions taken 
to avoid these causes of failure will largely determine the 
life of a couple. 

Instruments.—The instruments used for indicating 
the e.m.f. generated in a couple may roughly be divided 
into two classes, which are indicators and recorders. 
The principle of these two classes of instruments is gener- 
ally exactly similar, and recorders are usually merely 
indicators working in conjunction with a clock-work 
arrangement and with the substitution of a pen for a 
pointer which records the temperature at regular inter- 
vals on a chart. The moving-coil type of millivoltmeter 
is the most popular to-day, and the “© pivoted ” type is 
perhaps the best for general purposes.  Base-metal 
couples which give a large e.m.f. give excellent results 
with these instruments, which are comparatively cheap 
and robust. | | 

The resistance of an indicator should be so high that 
readings will not be perceptibly altered by any 


"ТЇЇ 
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Fia. 2.—CALIBRATION BY BOILING WATER. 


fluctuations in the resistance of a circuit which may 
arise in practice. As most indicators of the robust 
portable type in works use are of low resistance, a good 
plan to combat the gradual increase in resistance in the 
leads is to break the wiring circuit with a fuse box, 
from which sufficient resistance can be taken to correct 
the resistance of the circuit. Actually, of course, this is 
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not a fuse-box proper, but the familiar fuse-box has 
been found to be extremely convenient for this purpose. 

Calibration.—The construction of couples, as well as 
the method of their calibration, depends largely upon 
the purpose for which they are wanted. For example, 
a couple is frequently wanted to measure the tempera- 
ture of superheated steam, and the essentials in this case 
are that the couple should give a good e.m.f. at low 
temperatures, and that the calibration must be accurate 
over the lower temperatures. The first point fixed is 
that of boiling water (100? C.), and if extreme accuracy 
is essential, then an allowance must be made for varia- 
tions of atmospheric pressure. A good couple for low 
temperature indication is one composed of copper and 
constantan, the latter being an alloy of 60 per cent. 
copper and 40 per cent. nickel. The wires are carefully 
soldered together with silver solder. This process takes 
some little practice before it can be satisfactorily carried 
out, but if the wires are carefully cleaned and borax used 
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Fic. 3.—Works PYROMETER, CONCENTRIC PATTERN. 


as a flux, then the correct method is soon learned. The 
hot Junction should appear like fig. 1 (а), and not like 
fig. 1 (b), and, of course, the wires must be insulated 
from each other before calibration is possible. Small 
clay marbles with holes in them are easily and cheaply 
made, and are quite satisfactory for this purpose. Fig. 
1 (с). To accurately fix the boiling-water temperature, 
tlie couple should not be suspended in the actual water, 
but should be kept dry in a glass sheath, as shown in 
fig. 2. For temperatures below 100? C. another point 
can be fixed, namely, that of the boiling point of absolute 
alcohol, 79° C., but this is rarely done, and the best 
method is to calibrate with an accurate mercury ther- 
mometer. The thermometer can be employed for calibra- 
tion purposes up to a temperature of some 200? C., and 
occasionally a check figure can be taken at the tempera- 
ture of boiling aniline, t.e., 184? C. If the tempera- 
tures which the couple will be called upon to estimate 
do not exceed about 300? C.; then only two other points 
must be fixed. These are the freezing points of pure tin, 
232? C., and pure lead, 327? C. Obviously the couple 
must be protected from these molten metals, and this is 
accomplished by enclosing it in a sheath preferably 
made from silica, which is a very refractory material. 
The metal is heated to slightly above its melting point 
when the couple is placed in it, and the pointer of the 
galvanometer is carefully watched. The pointer slowly 
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Fic. 4.—CALIBRATION BY COMPARISON. 


falls until it becomes perfectly stationary for a few 
seconds, which is the point to be noted. When these 
points are plotted, a curve is obtained from which 
the galvanometer reading, which corresponds to any 
desired temperature below 300? C., can be found at a 
glance. It is important to note that the cold junction 
should be kept at a constant temperature both through- 
out the calibration and whenever the couple is in use. 
The zero position is also fixed with the cold junction at 
this constant temperature, which is generally the normal 
temperature of the room in which the calibration is 
carried out. 

Pvrometers for the measurement of high temperatures 
are calibrated in much the same way. and the points 
taken are thoxe of the freezing points of pure zinc (419° 


C.), aluminium (658° C.), silver (961? C.), and copper 


(1,085? C.). These metals must be quite pure, because 
small quantities of impurities effect their freezing points 
enormously. They must also be kept free from oxidising 
and sulphurous gases when melting, and so an electric . 
furnace is preferable for this purpose, and a covering 
of lump charcoal will prevent undue oxidation, though 
aluminium must not be protected with charcoal, and it 
1з advisable to renew the metal frequently. 

Various couples are recommended for high-temperature 
pyrometers, and possibly the best one is a platinum— 
platinum, rhodium. These metals are, however, much 
too expensive for works purposes, and they are usually 
only einployed in the laboratory, but they are useful for 
carrying out periodic check tests on base metal couples. 
A fairly common couple for works practice is composed 
of a nickel wire and a nickel-chromium wire, and there 
are many other patented wires of varying composition. 
Possibly the best type of pyrometer for works purposes 
ia one in which the sheath takes the place of a wire, and 
the construction of such an instrument is shown in fig. 3. 
This type has several advantages which are not possessed 
by those which utilise two wires. In the first place, it 
is much nore easy to insulate one wire than two; and, 
furthermore, these instruments are very robust and will 
withstand a comparatively large amount of rough usage. 
It is, however, not very convenient to calibrate this type 
of pyrometer rod by the freezing metals method, but an 
excellent substitute is to utilise a large block of steel 
with two holes drilled in it. In one hole is placed an 
accuratelv-calibrated couple, and in the other hole is 
the rod to be calibrated. The block of steel is slowly 
heated, and the two readings are thus compared at 
intervals, which method gives accurate results (fig. 4). 
The sheath is usually ordinary mild steel or wrought- 


Fia. 5.—LARGE FORGING IN FURNACE; PYROMETER AT THE 


WRONG PLACE. 


iron tubing, whilst the wire is often a constantan wire 
insulated by means of hollow clay cylinders. The 
welding of the wire to the sheath is often a troublesome 
operation, but the writer has found that electric welding 
is fairly easily carried out, whilst oxy-acetylene weld- 
ing and the like is extremely difficult. This class of 
thermo-couple is best fitted up with a special head, in 
which is wrapped a few turns of resistance wire, and 
в'› the e.m.f. which passes through the galvanometer can 
be quickly adjusted by merely altering the length of 
this wire. 

Such couples as the foregoing give very satisfac- 
tory results for temperatures up to some 900° C., which 
їз as high as is necessary for the majority of works pur- 
poses, and temperatures above this should be estimated 
with the aforementioned rare-metal couple. These 
couples, although giving better service than base-metal 
couples, are not infallible, because the rare metals be- 
come slightly affected by the gases which are usually 
found in furnaces. and, moreover, although the couples 
themselves will give good results with temperatures up 
to some 1.400? C.. it is difficult to obtain satisfactory 
protective sheaths, as they are generally not sufficiently 
refractory or are much too brittle for works purposes. 
Should the wires become affected, they can often be made 
normal again bv passing an electric current through 
them until they are red hot. To insulate such couples, 
perforated mica disks or silica tubes are satisfactory, 
but asbestos cord should not be emploved unless it is 
known to he pure, because the commercial varieties often 
contain such deleterious substances as zinc oxide. 

Protection of Couples.—The life of a thermo-couple 
depends largely upon the devices which are emploved 
to protect it.from the ravages of heat and oxidation. 
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For low te:uperatures it is а comparatively simple matter 

to do this, but for the estimation of “© red” heats the 
uM is a difficult one. The filling of the protective 
tube, which contains the couple, with powdered sand or 
magnesia is advantageous, whilst an outer sheath made 
from а nickel-chrome alloy will resist the action of heat 
for & very long time, but such alloys are expensive at 
present. In measuring the casting temperatures of 
molten metals, as carried out in brass foundries, much 
damage 1s done to a couple, but further protective coat- 
ings of lime, graphite, alundum, fireclay, and so forth, 
assist in preventing excessively rapid damage. Thick 
graphite sheaths are sometimes used for this purpose, but 
they suffer from the marked disadvantage of causing a 
lag i in the temperature reading, and for metals this can- 
not be allowed. 

Conclusion.—The successful manipulation of pyro- 


meters is largely а matter of common sense and attention 
to detail, the pyrometers are oftei blamed for failures 
when something else was really to blame. It is as well 
to remeniber that the pyrometer inerely indicates the 
temperature of one small point, and so, if a lengthy 
article needs to be heated to a uniform temperature, 
then several rods must be employed. Fig. 5 shows a 
large forging in the furnace with a pyrometer at a; the 
small section of the shaft at a will be at the required 
temperature long before the larger parts b and c, there- 
fore two other pyrometers should be used, one at b and 
one at c. This is a case in which a pyrometer may be 
blamed for an error which is really due to wrong 
placing of the thermo-couples. Finally, if all thermo- 
couples are periodically tested with an accurate couple, 
it will be found that excellent results will be obtained 
at а minimum cost. 


SECRET COMMISSIONS AND CORRUPTION. 


By THEODORE RICH. 


THERE are certain practices which have been recognised 
for many years as being dangerous to society and with 
which the law in many countries has endeavoured to 
Among these practices. are the various forms of 
bribery and corruption which affect public, civic, and 
commercial life. The evil is to be found in many 
formis, from the handing over of cash in untraceable 
treasury notes to what might be termed mutual back- 
scratching; from cases where definite injury can be 
traced, to those where little harm has resulted to third 
parties. | 

Conspiracies of all kinds are very difficult to prove. 
The giving of secret commission js in a жау a con- 
spiracy between two parties to obtain mutual benefits 
at the direct or indirect.expense or injury of a third 
party, who is connected to one of the former by the 
relationship of agency, master and servant, or some 
other connection involving duty with implicit trust 
and confidence. 


The Progress of the Day. 


Although it is customary for sociologists to declaim 
with fervour about the educational and other progress 
of the day, yet they rarely dwell upon the point that 
real progress should be accompanied by an improve- 
ment in business probity, whereas, if anything, the 
reverse is taking place. The steady permeation of our 
commerce by men of alien extraction and instincts, the 
luultiplication of elective bodies and the increasing 
influence of adventurous men of straw, have led to a dis- 
tinct lowering of the standard of business honesty of 
which the Britisher used to be justly proud. 

At a time when the best men of the nation were put- 
ting on khaki or concentrating their eflorts on works 
of national importance, many sharpers and friendly 
agents of wire-pulling groups wriggled into business, 
soclal, or administrative positions, for which, from the 
point of view of business trust they were utterly unfit. 
The confusion of war always seems to, favour those 
blessed with modern '' business acumen." 

Men returning from Latin Republics to help the 
cld country during the war were heard to say that in 
this golden age of international finance and professional 
politics we were rapidly losing our reputation for a 
‘square deal." Many peopletwho bitterly complained 
of what was going on dared not bring matters to a 
head for fear of being bovcotted by those in kev posi- 
tions, who were lining their pockets while posing as 
patriots, 


A Bribery Prevention League. 
Lord Lambourne, of the Bribery and Secret Com- 


missions Prevention League (of 9, Queen Street Place, 
K.C.4), at the annual meeting of the Society in May 


last, said that ‘‘ Bribery is at present on the increase,”’ 
and that people complain that ‘‘ unless they turn a 
blind eye to tuese practices it is becoming increasingly 
aifficult to secure business." The following is an 
extract froin his speech : — 

The more obvious forms of bribery—oash down—may be 
conceivably less to the fore, though it is doubtful; but pre- 
sents to wives, loans being made without repayment being 
asked for, purchases allowed and no account presented, ser- 
Vices gratuitously rendered, which in the ordinary course of 
business would be charged tor—all these mean underhand 
dodges for escaping from the arm of the law, are more com- 
mon, I am afraid, that they should be. 

lt must be remembered that bribes are given sometimes 
in self-protection so that work in hand or done may not be 
hindered or spoiled. Only the other day a decorator stated 
that unless he gave bribes his workmen's brushes were spoiled. 
This was à form not only of sabotage, but worse—bluckmail. 

A Difficult Problem. 

In cases of secret commission one party gives the 
commission in cash, kind, or indirect benefits, the other 
party agreeing to accept it, a great difficulty being that 
the degree of wrong is often much greater on one side 
than on the other. 

At present when so many factories are half empty, 
and employers are straining every nerve to keep their 
businesses together, it is often a difficult problem for 
the directors of an honourably-conducted concern to 
know what to do, if an offer is given of badly-wanted 
business, subject to some backstairs commission. 

If in the interest of honest trade an effort is made 
to expose the corruption, then, owing to the sort of 
freemasonry that exists among rogues and wirepullers, 
the firm may later experience a sort of organised bay- 
cott from other directions, especially as the under- 
ground tentacles of undesirable finance are so omni- 
present nowadays. If a firm refuses business because 
it is not prepared to pay the bribe, then in these cos- 
mopolitan days such a firin is more ]ikely to be jeered 
at than supported. 

On the other hand, there are firms in the United 
Kingdom which have been notorious for their corrupt 
methods of obtaining business and of buying up, 
injuring, or squashing the trade of competitors. The 
praetices are no secret, but such people have rarely, if 
ever, been prosecuted; the difficulties of getting leg: al 
proof are very great, and powerful influences can “he 
brought tending to protect the wrongdoer. 


Criminal Prosecutions. 


According to the old common law, any person who 
holds judicial or other public office and who accepts pav- 
ment or gifts to influence his conduct regarding busi- 
ness affairs connected with his duties, is guilty of 
bribery punishable by fine or imprisonment, 
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As the common law was not strong enough to deal 
with the evil, various Acts of Parliament have been 
passed. One is the Public Bodies Corrupt Practices 
Act, 1889, the offender being liable to a sentence of two 
vears’ imprisonment or a fine of £500. — 

In 1906 the Prevention of Corruption Act was passed. 
This Act deals with any agent or servant on the one 
hand, in any walk of life who accepts or obtains, or 
attempts to obtain, any gift or consideration as an 
inducement or reward for doing or forbearing to do 
any act in relation to his principal's affairs or business. 
I: also deals with the person who gives, or offers to give, 
the benefits in question, a further clause dealing with 
the presentation of false or deceptive documents. The 
punishment which may be awarded is very similar to 
those under the 1889 Act. The permission of the 
Attorney-General has to be obtained, before proceedings 
can be started under this Act. "This permission has at 
times been refused. 


For all practical purposes this Act has remained a 
dead letter. The practical difficulties of setting the 
law in motion and getting sufficient evidence to secure 
conviction, has repeatedly given rise to complications, 
especially as pressure has been brought on witnesses 
to prevent exposure. The Briberv and Corruption 
League knows of hundreds of cases, but in the present 
state of society little can be done in the way of an 
effective prosecution. 


Civil Actions. 


Although it is difficult to put any material check 
to the evil through the criminal courts, yet from time 
to time the question is touched upon in civil cases. "The 
common law has always tried to protect people who 
have been unduly influenced or imposed upon by those 
they have trusted, and it has tried to render void 
transactions which have been tinged with corruption. 

Where an agent receives a secret profit from a third 
person with whom the agent is dealing on behalf of a 
principal, it is a breach of duty. It does not matter in 
such circumstances whether or not the bribe actually 
infuences the agent in a manner detrimental to his 
principal. In cases, however, where the principal 
allows his agent to look to a third party for his re- 
muneration or if the principal knows that something 
will be given, then the agent is entitled to receive and 
keep anything which is given. On the discovery that 
a bribe, such as a secret commission, has been accepted, 
the principal may instantly dismiss the agent, the com- 
mission of the latter, bv way of recognised remunera- 
tion, is forfeited, and the agent becomes liable to the 
principal to the amount of the bribe, and he is also 
liable for anv loss the law would recognise as being 
connected with the transaction. 


Repudiation or Rescission of the Contract. 


The question goes further than a matter of what is 
usually termed bribery, as, if a servant or agent enters“ 
into a transaction with a third party with whom the 
principal in dealing in such a way as to place himself 
in an anomalous position, it does not matter whether 
the principal might have objected or not, or whether 
the niatter might have come to light by proper inquiry 
on the part of the principal; all the same, the state 
o° affairs must be disclosed, otherwise there is danger 
that the court may rescind the contract concerned in 
the original deal. | 

In a Jeading сазе on this subject in 1875, Lord Jus- 
tice Sir William James said: ‘‘ Any surreptitious deal- 
ing between.one principal and the agent of the other 
principal is a fraud on such other principal." He fur- 
ther said: “If a principal is conspiring with the ser- 
vant of the other principal to cheat his master in the 
execution of a contract, then in common sense, common 
Justice. and in this court the master is entitled to say: 
‘I will have nothing more to do with the business.’ ?? 
In the case in question a consultant had very close 
relations with a contractor. 


The Saie of a Motor-car. 


_ А material proportion of the few cases which reach 
the courts, in which secret commissions are involved, 
are in connection with domestic and personal servants. 
It is interesting to remember that one reason for the 
rapid development of the multiple-department store 
forty years ago was the refusal of such establishments 
tə pay commission to domestics on food, coal, forage, 
and other commodities. A case (Alexander and Another 
v. Webber) was heard a year ago, which illustrates the 
law. | 

A gentleman, since deceased, wanted a motor-car; his 
chauffeur told a coachbuilder of the name of Bath 
about it, Bath informing Webber, the defendant. The 
latter saw an advertisement of a car for sale, and he 
obtained an offer of it for £1,900; Bath offered the 
car to the master of the chauffeur at £2,250, reserving 
a quarter of the margin of profit to tle chauffeur by 
arrangement, the master not being told about the 
matter. 

The master, Mr. Alexander, paid a deposit of £250, 
and while remaining in ignorance of the secret com- 
mission, refused to complete the transaction; he then 
died. The executors got to know the truth, refused 
to pay the balance, and sued for the deposit. It was 
suggested for the defence that it was & custom of the 
trade to give commission to chauffeurs; the custom was, 
however, not accepted by the court. Owing to the 
existence of the secret coinmission judgment was given 
for the return of the deposit. 


A Danger to the Community. 


There &re few practices more difficult to deal with 
and more injurious to the trade and to the welfare of 
the whole community than those regarding secret com- 
missions. Hotbeds of corruption came into being 
during the war, and men who then grew powerful on 
their ill-gotten gains are now in responsible positions. 

The popular policy in national and private affairs is 
to shake hands with anyone, provided there are pros- 
pects of business. 

British business is gradually becoming saturated with 
a system of Asiatic ''backsheesh "; all honour to 
those business men who do what thev can, often at the 
expense and risk of their pockets, to stem the rising 
tide, however much they may be sneered at by their 
competitors. Business houses of the like of the 
** Brothers Cheeryble " are still to be found, although 
the wire-pulling adventurer and trust organiser is too 
often a subject of admiration. 


Modern Tendencies. 


At the present moment profits, if any, are cut very 
finely, and, apart from any other aspects, these are 
hardly the times when our trade can stand a continu- 
ous drain in the way of secret commissions on a 
material proportion of the business turnover. Men 
who are ultra-ingenious and smart too often begin to 
use their slimness in the interests of their own pockets 
t» the detriment of their employers, and some people 
are beginning to think that in publie and private 
affairs old-fashioned steady men are the best invest- 
ment. A farmer who put doubtful stock into his herds 
would be laughed at, but in the same way a man who 
does not want to be humbugged, should think twice be- 
fore he puts in positions of trust men with ultra- 
business acumen who do not come from the soundest 
British stock, otherwise he may have to pay dearly for 
his experience. | 

A strengthening of the law could do some good, but 
publie opinion, without which the law is powerless, 
could do much more. Those at the top who have 
soiled their fingers with corruption cannot take steps 
to deal with the same sort of thing lower down. With- 
out the world-wide goodwill of a reputation for straight- 
forward dealing, a great deal of our trade would dis- 
appear, and now that the war period is over it is time 
that something was done to set our business house in 
order. There are far too many intermediaries in trade 
without the addition of secret commission cadgers. 
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EAST MIDLANDS ELECTRICITY SCHEME. 


ELECTRICITY COMMISSIONERS’ 


Many public authorities were represented at the inquiry which 
was opened at the Guildhall, Nottingham, on the 23га ult., by 
the Electricity Commissioners, under the chairmanship of Sir 
John Snell, regarding a scheme which is proposed jointly by 
various municipal bodies for the supply of electricity within 
the East Midlands district, covering an area of 1,000 square 
miles, with Derby, Leicester and Nottingham as its principal 
centres, the other members of the Commission present, in 
addition to Sir Jobn Snell, being Sir Harry Huward, Mr. H. 
Booth, and Mr. A. Page. 

The CHAIRMAN, at the opening of the proceedings, referred to 
the circumstance that a new scheine had been submitted in 
place of that which was originally propounded. The inquiry 
was to have been held on July lith of last year, and the neces- 
sary arrangements were completed for that purpose. The Com- 
inissioners were, however, then informed that the power under- 
takers were in negotiation and had arrived at a large measure 
of agreement. The Commissioners were, therefore, urged to 
postpone the inquiry in order that the negotiations might be 
completed, the result being that an amended scheme had now 
been brought forward with the suggestion that an advisory 
committee should be formed. 

Mr. TyvnbEsLEY Jones (who with Mr. Sidney Turner 
appeared for the East Midland authorities) in detailing the 
various proposals which had emanated from East Midland con- 
ferences with regard to the matter during the last three or 
four years, explained that Messrs. Rider and Wordingham, 
who were originally instructed to prepare a scheme, presented 
their plans in August, 1919. The district which they then 
recommended as the area of supply was rather larger than that 
now under consideration and, with Chesterfield, comprised 
9,000 square miles. They recommended that one large station 
should be built at Long Eaton, which was the centre of the 
area, with an ultimate capacity of 250,000 kW, the vital point 
. in selecting that site being in relation to water requirements. 
At Long Eaton the suggested site was contiguous to the Trent, 
where there was the same quantity of water as at Nottingham, 
the Trent presenting the best condensing facilities in the dis- 
trict. It was pointed out by the engineers that if a second 
station was necessary the site was obviously Nottingham, 
which was sufficiently far from Long Eaton to receive the 
requisite quantity of water unimpaired. The idea of vesting 
all the generating stations in one authority in a district, dis- 
appeared as a compulsory matter from the Act of 1919. The 
Corporations of Derby, Leicester and Nottingham found that 
demands for electricity in their districts were so urgent that 
they could not delay in providing plant even for such a period 
as would be required for setting up a big station at Long 
Eaton. The matter was again referred to Messrs. Rider and 
Wordingham-to make another report, which they presented in 
March, 1920, their main recommendation then being that 
instead of there being one new generating station there should 
be three chief sources of supply, with stations at Derby, 
Leicester and Nottingham. ‘The engineers advised that the 
Derby station should be extended to a capacity of 40,000 kW, 
having regard to the condensing facilities of the Derwent; 
that a new station, constructed at Leicester, should be ulti- 
mately extended to provide 50,000 kW, the site being on the 
River Soar; and in the case of Nottingham they recommended 
that the ultimate capacity should be 250,000 kW, having regard 
{о the greater resources of the Trent at that point for condens- 
ing purposes. To meet immediate demands they recommended 
that at certain other existing stations at Burton-on-Trent, 
Long Eaton, Loughborough, and Mansfield, small extensions 
should be made, but that when energy could be conveved to 
the districts frorn central points those stations should be closed, 
and that each of the three big stations should supply the 
current, not only in the present area of supply of each Cor- 
poration, but in a larger district. Ultimately the three stations 
should be linked, and by these means a demand for 300,000 kW 
could be met. The engineers recommended that a Joint Elec- 
tricity Authority should be formed, including all the authorised 
eiectricitv undertakers. Their report was approved by a Con- 
ference of East Midland authorities, but the needs of Notting- 
ham demanded that immediate independent action should: be 
taken, for which purpose the Corporation had acquired power 
to erect a new station, according to plans prepared by Messrs. 
Rider & Wordingham, the idea being that this station, which 
was on a site contiguous to the Trent, and which was to be 
connected with the Midland Railway, should fit in with any 
ultimate scheme for the whole district. The Nottingham site 
had all the facilities as regarded land and water for a station 
of 250,000 kW. Substantial progress had already been made 
with the works, a capacity of 30,000 kW being arranged for at 
the outset. Tt was recommended that there should be ап ex- 
tension of the existing station at Burton-on-Trent. and there 
was a possibility of a new station being erected at Newark, 
where there was a verv favourable site on the Trent for a 
station of ultimately 200,000 kW, as the development of the 
eastern part of the district might necessitate. The scheme 


INQUIRY. 


provided that the Loughborougn, Manstield, Long Eaton, and 
ilkeston stations should be closed as soon as a bulk supply 
could be made available for the areas affected. ‘Lhe scheme 
now proposed as to authority was analogous to the one 
accepted under somewhat similar circumstances in South-East 
Lancashire. So far as the administrative part went it was 
an agreed scheme, with the exception of a few minor details. 
He very much regretted, however, that there was not agree- 
ment regarding the technical part of the scheme, there being 
a difference of opinion between the power companies and the 
corporations as to the mode of providing energy most econo- 
mically. For the generation of electricity the standard system 
proposed was three-phase at 50 cycles per second. The standard 
pressure should be, for the main transmission, 35,000 volts; 
and for the secondary transmission 11,000 and 6,000 volts, as at 
present. They were unanimous that the Spondon station should 
be utilised up to the limit of 40,000 kW, the deciding factor 
being the water supply available from the Derwent. The 
scheme proposed an Advisory Committee of not more than 27 
members. | | 

Ald. E. Huntsman, a leading member of the Nottingham 
Corporation and chairman of the Conference of East. Mid- 
land Authorities, gave evidence in support of the scheme. 

Mr. CraiG HENDERSON, on behalf of the Derbyshire and 
Notts. Electrical Power Co., cross-examined Ald. Huntsman 
in relation to some of the financial details. 

Replying to Sir Harry Haward, the witness said that the 
Nottingham station would be finished sometime next year and 
then the existing stations in the city would be closed. He 
considered that the North Wilford station ought to be the 
predominant station for the northern part of the area. 

Мн. С. Н. WonDiNGHAM, of the firm of Messrs. Rider and 
Wordingham, said that the acquisition of Spondon had in- 
troduced another efficient generating station and necessitated 
a modification of the scheme. Spondon was a modern econo- 
mical station which ought to be used in the district. The 
only question was the distribution of the loads. 

The inquiry was then adjourned. On the following day, 
MR. WORDINGHAM, continuing his evidence, said that the 
capacity at Spondon would be 40,000 kW. Whether there 
would be a generating station at Newark appeared at present 
uncertain, his view, however, being that there should be one, 
as the condensing facilities there were even better than at 
Nottingham; cheap coal was obtainable, as well as a good 
site. He had considered the question of an overhead transmis- 
sion line from Nottingham to Newark, and there was a very 
substantial difference in favour of generating at Newark. He 
regarded the conditions at Newark as being almost ideal upon 
the score of economical generating. The distance from Nott- 
ingham to Newark was 21 miles. 

In preparing the scheme two stages were observed, the first 
extending to the vear 1996, and the second to 1931, but these 
were not intended to be taken as hard and fast periods. He 
proposed in the first stage that Derby and Burton-on-Trent 
should be linked together and a line should be run to the 
north-east to supply the Ripley area, Nottingham would be 
connected with Mansfield, Ilkeston, and Long Eaton, and a 
main would be run from Leicester to supply the Coalville dis- 
trict. According to his plans, Leicester was the most desir- 
able station to carry the load of the southern part of the 
district, Derby, Spondon and Burton being in the western 
part and Nottingham in the centre and north-east part. The 
largest station would be at Nottingham, and the cost of pro- 
duction there should, he thought, be less than at the others. 
Since the preparation of his original statement he had 
lowered his figures on capital expenditure by 95 per cent., 
consequent upon the fall in prices. His first figures were 
computed on the basis of six per cent. interest on capital, 
but now they were put at four per cent., the sinking fund 
being taken on a three per cent. basis. 

In the course of further examination by Mr. Tyldesley 
Jones, Mr. Wordingham explained that the total estimated 
capital expenditure was placed аё £3,357.000, the total annual 
charges involved being calculated at £264,511. 

In reply to questions by Mr. Craig Henderson, on behalf 
of the Derbyshire & Notts. Power Co., witness explained that 
one of the reasons why he suggested that Ilkeston should be 
supplied from Nottingham was because it was rather nearer 
to Nottingham than Spondon. He knew that Ilkeston was 
the supply area of the Derbyshire & Notts. Co.. but that did 
not matter so far as the generating work was concerned. The 
Power Co. would benefit by buying its energy in the cheapest 
market. He would take it from counsel as being a fact that 
from the beginning of the following week, or thereabouts, 
Ilkeston would be getting its supply from Spondon. He had 
said that if Spondon were used to its full capacity, it might 
render Derby extensions undesirable, but it would not make 
the Nottingham extensions unnecessary. He did not agree with 
a suggestion that the Spondon station was capable of ex- 
pansicn to 70,000 or 80,000 kW. 
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The witness was subject to exhaustive cross-examination 
regarding the technical details of the scheme, which was 
continued on Thursday, when he stated that the total annual 
charges at the end of the first stage of development would 
be £718,000 as against £847,000 under individual extensions. 

The CHAIRMAN directed attention to the fact that the 
Power Co.'s proposals provided for a total output of 3974 
million kWh, whereas the East Midlands scheme provided 
for 323.8 million kWh. 

Mn. WonDINGHAM explained that the East Midlands calcu- 
lations were based upon an estimated capital expenditure 
which was taken uniformly at £25 per kilowatt for 
stations employing sets less than 10,000 kW in aize and 
£29 10s. for stations above. Necessarily an amendment of 
the transmission costs would be involved by the bringing-in 
of Spondon. He agreed with the chairman’s suggestion that 
the whole question resolved itself into what would be the 
cost of generation at Spondon and Nottingham. 

The CHatrMan: The essential difference between the two 
seta of proposals before the Commissioners is that in the 
conference case vou take an easterly line which runs directly 
from Mansfield to Nottingham and thence to Loughborough 
and Leicester, whereas the Power  Co.s line runs 
directly from Spondon to Hinckley. If, after careful ex- 
amination by the Commissioners, it was found that a modifi- 
cation of the conference line would result in better economy 
while at the same time enveloping the same districts of 
supply, would you be prepared to advise your clients to 
agree to that amendment? | 

Mr. WonRDINGHAM : That which I should want to be satis- 
fied about would be that the combination of the generating 
stations and the respective costs at those stations with the 
transmission lines would result in delivering the cheapest 
energy at the respective strategic points. In other words, the 
generating costs cannot be taken by themselves, nor can 
the transmjssion lines be considered alone. They must be 
taken in conjunction. The crux of the whole matter is the 
cost of the delivered energy. | | 

The CHAIRMAN suggested that by harmonious working with 
the Power Co.. a transmission system might be evolved under 
the general direction of the Advisory Committee which would 
represent the lowest capital outlay on a transmission system, 
compared with a possible duplication of transmission if they 
were not working harmoniously. 

Mn. T. P. WirMsHUnsT, electrical engineer to the Derby 
Corporation, who was the next witness, said that the facili- 
ties for generating electricity at Derby were much superior 
to those at Spondon. In summer the depth of the river at 
Spondon was only 18 inches. 

MR. МсМплАМ, Professor of Mining at Nottingham Uni- 
versity College, gave evidence as to the existence of valuable 
coalfields to the East of Nottingham. stating that coal had 
heen proved practically up to Newark and new pits would 
shortly be opened. 

Mn. J. A. RIDER, consulting electrical engineer Чо the 
Nottingham Corporation, stated that the Nottingham station 
had been so designed as to be a perfectly economical station 
for Nottingham, whilst it could be developed into a verv 
large station to serve the purposes of the general area. The 
building now in course of construction would take two 10,000- 
and one 20,000-kW sets. Land would he nurchased and the 
whole of the contracts let, except certain building contracts. 
Taking the actual contract figures, including engineering 
charges and making proper estimates for contracts not already 
let, the total cost of the 30,000-kilowatt station, including 
land for 250,000 kW, if desired, and railway sidings, would 
be £733,000. If the station were extended, as he proposed, 
first bv one 20,000-kW set and then bv another, the cost 
per kilowatt for the whole station would be, for 50,000 kW 
installed, £20 per kilowatt and for 70,000 kW installed £20.3. 
The maximum demand for electricity in Nottingham in 
March, 1923, was 10,110 kW and 174 million kWh was sold. 
That was before the Corporation had two turbines working 
in the new temporary station. Because of the cheaper rate he 
believed the demand would go up at a far greater rate than 
in the past. As to the facilities afforded by the Trent, the 
absolute minimum was 8.4 million gallons per hour. In con- 
trast with the existing stations in the city, the saving would 
be '" beyond the dreams of avarice.” 


In the course of discussion, surprise was expressed by the ' 


Commissioners that the Nottingham Corporation had out- 
standing loans with nearly 30 vears to run for obsolete plant. 

The Chairman indicated the intention of the Commissioners 
10 impose а terminal period for the repayment of these old 
oans. 

Mr. W. B. Woopnorcsr. engineer to the Yorkshire Power 
Co., said that the Derbyshire & Notts. Power Co.’s organisa- 
tion must be used unless there was to be duplication of 
mains and heavy unnecessary expense. [If power companies 
were excluded from these densely populated districts and if 
municipalities were to be allowed to go there, it would be 
difficult for power companies to carry on. It was essential, 
however, that there should be co-operation. The cost of the 
Spondon station was £375.000, and by an outlay of £85,000 
the present installed capacity of 12,000 kW could be doubled. 
A total capacity of installed plant up to 36,000 kW would 
bring the cost up to £610.000 equivalent to £18 per kW. 

In reply to Mr. Tyldesley Jones, Mr. WOODHOUSE agreed 


that the company was under a legal obligation ta give a 
supply to & colliery in the neighbourhood of Mansfield, sub- 
ject to a certain gross return on the expenditure. The com- 
pany's prices were quite high—3d. per kWh for the first 400 
hours and 2d. afterwards. The obligation was subject to a 
condition as to supplying on equally favourable terms to 
other companies within that part of the area. He admitted 
that no supply was given to-day by the Power Co. in the 
Mansfield district, so that there was no other consumer with 
whom a comparison could be made. To supply a colliery, 
say in the Birmingham area, on the most economical terms, 
he suggested friendly co-operation between the Nottingham 
Corporation and the company. If Loughborough wanted в 
supply from Leicester, no main could be laid unless ithe 
Power Co. was willing to lay it or for someone else to lay 
it. The Commissioners had powers in the public interest 
to deal, under the 1919 Act, with any merely obstructive 
tactics by a company, if the Advisory Committee was unable 
to secure a friendly agreement. He agreed that if the com- 
pany would not lay the main referred to from Loughborough 
to Leicester somebody else should be able to do so and thab 
was not in the scheme. If the company knew that it was 
protected within its distributing area it could deal with such 
a request. | 

‚Ми. WoopnorsE directed the attention of the Commis- 
sioners to the fact that any special circumstances regarding 
alteration of a municipality’s boundaries could be dealt with 
by agreement as had been done at Derby. He understood 
that the Derbyshire and Notts. Co. was ready to spend the 
money required for its scheme. 

The CHAIRMAN asked whether it would be practicable for 
an agreement to be made between the power companies and 
the local authorities by which either could supply to the 
other energy in bulk on prescribed terms. 

Mr. Woopnorse replied that he thought it would not 
only be practicable but most desirable. The different under- 
takings were so closely in agreement that, if they could only 
clear up the uncertainty of overlapping there would be no 
obstacle in the way of concluding-an agreement at once. 
Subject to a satisfactory settlement of the technical scheme, 
the eonipanies were prepared to join the committee, although 
there would be only five company representatives on it. He 
thought that indicated goodwill on the part of the company 
and a desire to co-operate. What they were concerned about 
was the security of their position. 

Mr. Ноан L. WiLLIAMS, a director of the Derbvshire and 
Notte. Power Co., who gave evidence nlso for the Leicester and 
Warwick Co., which possesses collateral interests, stated 
that the first-named put the Spondon station into commis- 
sion last Christmas. Giving details of the extensiond now 
being effected, he explained that the proposal of the com- 
panies was to link un the two supplies. The company having 
got into its new station was verv anxious to develop the area 
and was on the wav to Mansfield. It had got as far as 
Heanor and another line was in contemplation from Heanor 
to Mansfield. Negotiations were in progress with colliery 
proprietors for the supnlv of energy in the Mansfield district, 
especially to the Butterley Company. 


The inquiry was concluded on Friday, when addressing the 
Commissioners on behalf of the London. Midland & Scottish 
Railway, Mr. A. Tyror declared that they were anxious to 
co-operate in formulating an efficient scheme. In respect 
of the district from the point of view of future electrification 
the line from Nottingham,to Derby. with regard to passenger 
traffic, certainly presented possibilities, but in the case of 
freight electrification there were no gradients which would 
make the district one »nre-eminentlv suitable for electrifica- 
tion, except in the vicinitv of Mansfield and Ambergate. Mr. 
Tylor afterwards dealt with objections which the company 
entertained to certain clauses in the scheme. 

Mn. H. L. WirrLiAMS was recalled for further examination 
by Mr. Tyldesley Jones, who asked him whether, if Nottingham 
had powers to supply Mansfield with current and laid cables 
through the Power Co.'s area, the company would object. 

Mr. WILLIAMS replied that it certainly would. 

In answer to Mr. HENDERSON, wiinesa explained that the 
£375,000 capital cost of the Spondon station had been taken 
up by the holding company in shares of the Derbyshire and 
Notts. Power Co. It would necessarily reduce the chance of 
getting anv further capital if the area of the company was 
cut down in the way which had been suggested. The Leices- 
tershire & Warwickshire Power Co. intended inaking applica- 
tion for a special order for distribution for Coalville and the 
application would be supported by the Coalville Urban Dis- 
trict Council. The Derbyshire & Notts. Power Co. would lay 
and maintain the main up to its boundary and the other 
company would do so bevond it. ; 

Mr. Eris, on behalf of the Southwell Rural District. Coun- 
cil. asked for representation on the Advisory Conimnittee. 

Mn. Crata HENDERSON, in addressing the Commissioners on 
behalf of the Derbyshire & Notts. Power Co., said he had 
hoped to come as a supporter, but had been forced into the 
position of an opponent. It appeared that the scheme which 
had been put forward with his client's oonsent, was to 
have tacked on to it, at the instance of the municipalities, 
an underlying principle of supply by the municipalities of their 
"surrounds," and of the area covered by linking as part - 
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of the schenie. He had hoped that the objeet of the Advisory 
Committee would be to discuss the organisation of the area, 
but instead of that they were faced with a cut and dried 
scheme, prepared: with’ the assistance of Mr. Wordingham, 
who said that the’ only use of Spondon was' to supplement 
Derby. The Derbyshire and Notts. Co. was working in colla- 
"boration with another company to the south for the develop- 
ment of tlie non-municipal area. They had to-supply the power 
load and could supply lighting load as well. It was clear 
that Mr. Wordingham had firmly fixed in his mind that the 
scheme must be a'municipal one and not an electricity scheme 
for the district. The compahy was to have representatives on 
the Advisory Committee, but they could only constitute a 
small minority, and he asked the Commissioners not to hand- 

cuff them.’ He contended that; by the scheme propounded 
bs the municipalities; all security would be cut away from 
the power companies, for the only way in which to give 
security was to allow a company to develop its powers. The 
essence of the company's case was that it was too early yet to 
lay down the exact routes that mains should follow. If the 
municipalities were to be allowed to jump the company's claims 
there could be no co-operation. The company was compelled 
to fight for its existence. The station at Spondon had been 
designed for a much greater capacity than 40,000 kilowatts. 
The company went into the scheme on the basis that each 
party had its rights and duties and should assist each other. 
That principle, however, would be undermined by having 
tacked on to the administrative scheme a. technical scheme 
of the Corporation's, and he asked the Commissioners to see 
in any draft order which might be made, that that was not 
permitted. 

Mn. TYLDESLEY JONES, in the course of his reply on behalf 
of the East Midland Authorities, confessed that the inquiry 
had been a bitter disappointment to him, as he had hoped 
it would have had the effect of dissipating a. suspicious atmos- 
phere. It was admitted that the present arrangements as 
to electricity supply in the district were very unsatisfactory 
and no improvement would be effected by each party's insist- 
ing upon the exercise of its present statutory powers. There 
was this underlying difference between the two sides, that 
the Power Co. wanted it laid down that all transmission lines 
outside the municipal area should be laid and owned Һу the 
company. In no case that he had ever heard of had a 


company had the temerity to put such a claim before a 
Parliamentary Committee. If there was to be no intércom- 
munication between Nottingham .and Mansfield, for example, 
they would be under the same organisation as before. "The 
demand of the Corporation was that electricity should be 
distributed from the stations where it could be most econo- 
mically generated. The Nottingham Corporation was pro- 
moting a Bill in Parliament to extend ite distributing area. 

The CHAIrRMAN: The best results can only be obtained by. 
goodwill. An improvement is badly needed, and one of the 
essentials is that within a period of two years a scheme ia 
to be submitted by an ‘Advisory Committee to improve distri- 
bution. Is it likely to produce that good feeling if 
prior to the ‘Advisory Committee having considered 
the best means of improving the supply, one cf the most 
important of the Corporations, the one which owns the 
largest station in the district, stakes out a claim for a large 
part of the area, including two districts which are now being 
served by one of the constituent authorities in the scheme? 
Would it not be better to adopt the status quo until the Com- 
mittee brings about the best scheme? 

Mn. Jones: You have heard the extravagant Ap af tbe 
company, and if we did not do the same thing nothing 
would be done. . These districts are of the greatest importance 
to Nottingham.  . 
. The CHAIRMAN : You know rfectly well that the Commis- 
sioners have other powers. If the Power Co. misuses its 
powers, there are other means whereby the Commissioners 
can act.. 

Mn. JoNES: That does not help us, however, to develop 
and occupy those areas. 

The СнАІкМАХ : Quite true, but we want the velvet glove 
and not the iron hand. We ‘want goodwill. | 

Mr. Jones, after. consulting with the representatives of 
municipal authorities, said that if the Power Co. was ready 
to talk to the Nottingham Corporation about the areas, with- 
out waiting for the scheme to become effective, the Cor- 
poration -was quite prepared to discuss the matter. | 

- The CHAIRMAN: That is as far as I can ask you to go. 

The CHairMAN ‘intimated that the Commissioners woiild 
visit the various stations in the district before concluding 
the inquiry: The formal proceedings then terminated. 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 
Readers are invited to submit particulars of new or improved derices and apparatus, whin will be published 
‘if considered of sufficient чеси, 


Sterling Broadcasting Receivers. 


THe STERLING TELEPHONE & ELECTRIC Co., LTD., 
Tottenham Court Road, W.1, has published a catalogue of its 
radio-telephony reception equipment. The crystal set is 
similar to the najority of such receivers, but the variation 
of inductance is made on two rheostats for coarse and fine 
tuning. The two-valve equipment, illustrated in fig. 1, is of 


Fic. 1.—Tue '" STERLING " Two-Vatve Rapio REckIvING Set. 


substantial and compact construction. The valves are fully 
protected by being placed in the box itself; two inspection 
windows are provided at the top to enable the operator to 
see that they are functioning satisfactorily. Four telephone 
terminals are provided, and a step-down transformer in the 
Instrument enables low-resistance telephones to be used. In 


addition there are two terminals for the connection of a loud 


speaker and a switch to effect а change-over ‘from the tele- 
phones, There is also a pair of terminals for the connection 


210-919, 


of extra’ coils to enable large wave-lengths to'be received. 
For " broadcasting " purposes the effective range is said to 
be about 50 miles. | | 


A '' Hart " Radio Battery. 


The accompanying illustration (fig. 2) shows the '' Hart ” 
6-volt '' Meg. 9’ battery, having cupacity of 40 ampere-hours 
on continuous discharge, which is now greatly in demand as 
the filament battery for radio work. The battery consists of 
three cells in glass boxes with sealed ebonite lids and vent. 
plugs, and is contained in a waxed wood crate with finger 
grips on ends, or a strap carrying handle, as preferred by pur- 


Fic. 2. —A '" Hart RaDio BATTERY. 


chasers. The leading wireless companies in the country are 
large users of these batteries, and have expressed their satis- 


faction. The batteries are made in portable form to give 
4 or 6 V with from 20 to 60 ampere-hours’ continuous capacity. 


A Flexible Slack Absorber. 


Messrs. J. Н. CoLLIE & Co., 8, Harrington Street, Liverpool, 
have sent us a sample of a simple little device for taking up 
the extra length which is necessary in flexibles connecting 
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appliances to, plugs or lampholders, It consists merely of a 
spring, having a paper-clip at each end. The tension of the 
spring is such that it only’ retracts when the appliance is 
moved and it has an extension of about a yard, enabling the 
device to take up quite a large loop of flex. 


The '* Owl” Push Button. 


We have received from CLEAR Hooters, Lrp., Highgate 
Square, Birmingham, a simply-constructed push button de- 
sizned for automobile use. It consists of à base of insulating 
material with brass strip terminals апа a spring copper con- 
tact. The screws for the leads have cupped washers which 
ensure а tight connection. The case is of polishéd aluminium, 
and the push button of a black hard-rubber material. The 
push 1з 14 in. in diameter and 1 in. in height. | 


' 
si А * $ 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. | 


Oil-ring Lubrication. 


= have read with interest Mr. Towlson’s interesting article 
" Oil ring Lubrication.” 

"Hs order to overcome the difficulty which led to the adop- 
tion of chain oiling there are oil rings on the market divided 
across the diameter and fitted with a hinge and locking device 
somewhat after the style of a bracelet, so that they can be 
opened, slipped over the shaft, and closed up again. 

I shall be pleased to give to anyone interested, particulars 


of one such ring. 
О. L. Record. . 
London, January 96th, 1923. 


A Motor:car Starter Problem. 


I think the whole cause of '" Wouldn't Charge's " troubie 
is in the seating of the brushes on the commutator. |. 

D have had considerable experience with automobile start- 
ing and lighting sets, and have often found that a dynamo 
wil function as a motor, but unless the brush seating be 
perfect the field will not build up in order that it may operate 
asa generator, especially in the case of dynamos .with the 
third brush method of regulation. -I am presuming that the 
dynamo in question has this method of regulation.: Also a 
very small adjustment of the field brush will make a great 
diference to the maximun output. 

When the dynamo gave 6 amperes on test, I should say 
that only the front edge of the brush was making contact 
on the commutator, and after fitting to the car the trailing 
edge made contact. It is quite possible that this rock of the 
brush would make the difference between 6 and 16 amperes, 
especially if the brush be a thick one, and the probable causes 
аге: A bad seating, a weak spring, ог a stiff brush lead. 

Оп most American machines this field brush is made thin, 
usually 2 in. or 001 in., so that the effects of bad seating аге 


minimised. 
| | . Richard G. Fletcher. - 
London, January 2rd, 1923. 


Change-over Experiences. 


I am interested in the article in your current issue by 
Уг. Н. Corner, entitled ' Some Experiences of a Change- 
over." I have some knowledge of recent change-overs from 
d.c. to acca panse a.C., and agree with most of Mr. Corner's 
remar 

With regard to the changing of motors, however, I would 
suggest that all trouble in this direction would have been 
avoided, if ed thie se motors of the commutator type had 
been installed 8 type of machine, from the consumer's 
point of view, is so like the d.c. motor it replaces, that he 
is much more likely to accept it without doubts as to whether 
he is getting the worst of the deal, than is the case if induc- 
tion motors are installed. Further, all doubt is dispelled when 
he finds that the single-phase commutator motor starts up 
with or without load, just as easily as his d.c. motor did, and 
in fact operates in ‘all respects as well as a d.c. machine 
(the only case where this motor does not quite equal the d. c. 
machine being where speed control over a wide range is 
required). 

Further, if motors of the ''phase compensated” type 
(Creedy Patent) are installed, the supply authority gains ilie 
benefit of a power load at high power-factor, and the con- 
sumer would also gain considerably. if at a later date, as 
is highly probable, he was charged for his supply on a kVA 
instead of a kilowatt basis. 

In a recent change-over, where a considerable number of 
motors of this type were installed, ranging from 1 to 30 h.p., 
the power-factor on the whole system is very high, for the 
motors when running at full load operate at practically 
unity power-factor. and in some cases, individual motors, on 
fractional load, are giving a leading power-factor. 


. on vacuum cleaners on a.c., 


This particular change-over was carried .out; so far as thé 
actual change of meters. and nytors was concerned, im a 
remarkably short time, partly, no doubt, due to the faci that 
no motor troubles, such аз . described by. Mr.. Corner, were 
experienced, and the staff engaged on the change-over had 
not to waste any time ‘in. instructing the consumers d to 
start their new motors. 

To sum up, the change-over from d.c. to einge hase can 


‘hardly be looked upon as a progressive step, unless commu- 


tator motors of some type or other are an. essential part of 
the scheme. 

To use split-phase induction motors is asking. for: trouble, 
and in view of their poor characteristics, it is surprising that 
when. more modern and far better types of single-phase 
motors are available, these split-phase motors аге still being 
installed. 

Engineers in charge of change- over schemes should: remem- 
ber that from the consumer’s point of view, they .cannot 
improve on his d.c. motor. and if he should have this taken 
from him and exchanged for a single-phase motor, it is bad 
for electricity supply as & whole to give him a bad tvpe of 
motor when there are good single-phase motors available; 
оешу a bad substitute does not pay on a change -over 
Jo 
Referring to Mr. Corner's method of overcoming Jost bend 
by introducing a resistance in 
the field circuit, I cannot quite follow this; surely the trouble 
is due to too much resistance on a. C., ‘he. . the ohmic: plus 
the apparent resistance (self-induction). | 

The common forins of universally wound motors pass .less 
current on a.c. than on d.c. of the same voltage, and. being of 
the series type they therefore develop less power and run at 
lower speed. This can be corrected bv.reducing the resis- 
tance, sav, by cutting out a few turns of the field coils, or 
the addition of a resistance in parallel with the field. 


ME W. L. Wreford. 
London, 5 W.3, | 
' January Brd, 1993. 


The Sale of Wireless Apparatus, | 


As a contractor with some knowledge of the ‘telephone in- 
dustry in all its stages,- I find it difficult to follow your 
reasoning, which appears to be unduly biased in favour of 
unorthodox trading. The confusion existing id not due to 
any organised opposition on the part of the contracting com- 
munity; on the other hand any hesitancy on their part is 
probably Justified, and due to professional cautiousness neces- 
sitated by circumstances beyond their control. 

Permit me to briefly review the situation in this area, and 
commence with the broadcasting station which has now been 
in operation for about 10 weeks or more; it is nightly des- 
cribed as the temporary broadcasting station ! In the Wire- 
less World of December 30th, 1922, the following reference 
appears: '' Because of the experimental nature of the station, 
further technical details are not yet available for publication." 

A speaker at the Rotary Club publicly stated that the pro- 
fessionals would do well to seek the aid of amateurs, and, 
technically speaking, this appears to hit the nail on the head 
in more senses than one. | 

The advertising medium appeals to the “ discriminating 
amateur," also indicates that they are getting the best of it. 
In fact, one advertiser is good enough to announce that 
Б Owing to the restrictions of the Postmaster-General, broad- 
ШЕ, reception has been made very inefficient for the 
public!" 

As far as the public is concerned there may appear to’ be 
nothing to prevent the sale of the best that money can ‘buy, 
and the matter of licencé may also be the customer's funeral, 
but I venture to say that the established contractor would 
pest that this class of business should not be traced back 

im. 

The use of head-gears every night with the best of pro- 
grammes would represent a change in our domestic life that 
could not be anticipated. 

. The wireless business should not be treated as а scientific 
toy, but as-a practical and indispensable appliance, and con- 
tractors are entitled to expect the wireless business to develop 
on ordinary telephone lines as existing :— 

The trade to buy; 

The trade to install; ; ^, ^ 

The trade to maintain ; ! 

Instead, unhappily, the wireless was boomed in the lay 
Press before either the sets or the broadcasting stations were 
available. | 

As an example of the “ Gilbertian ” situation, our motor; 
car people sell '' wireless” but they do not give us trade 
terms, and neither does the newspaper man, although one 
might possibly buy six or seven papers a week. How they 
must chuckle and wonder why the electrical manufacturer 
should devastate the electrical industry in their, interests and 
break down those barriers so rigidly observed by themselves, 
which allows the newspaper man to post up a notice:— ^". 


“ Wireless supplied to the trade and shippers.” — i 


Touching on the question of transmission and going back 
a bit, no doubt some will remember the pure quality of the 


E 
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“ Blake " transmitter, and the objection to the ‘ nasal" 
tone of the granular carbon transmitters when first 
introduced! It was unsuitable for the transmission of music, 
and consequently to broadcast music by wire the '' Ader " 
transmitter was employed, with great success. Later on, for 
reasons of space, another transmitter was once adopted for 
a short period with disastrous results, for it lacked faithful- 
ness and purity of sound in reproduction, and in consequence 


all judges of music put down their receivers and rightly 


ee 


denounced it as a “` soulless’’ performance. Bear in mind 
that the position of the artiste on the stage is not regulated 
to suit the transmitter, any more than the theatre is draped 
for similar reasons. This early experience proves that the 
"engineer's blessing " will not coerce the music-loving 
public, and one cannot help wondering why after so many 
years there should be any doubt about the choice of the 
transmitter. 

We in the North are glad to hear that London people 
enjoyed the Covent Garden Opera by means of crystal sets! 
The owners of similar instruments up here were told that 
the local broadcasting station would close down for the pur- 
pose! Many are wondering why they could not participate 
in this rich feast. Is this the fault of the contractors? 

In my opinion a frank and clear statement of policy would 
be quite as beneficial as the better co-operation between the 
manufacturer and the contractor. 

A cordial and beneficial arrangement exists in nearly every 
other branch of the electrical industry, and why any dividing 
line should now take place in this particular branch, is a 
matter for regret and close investigation, at least before the 
contracting industry is saddled with the condemnation of 
such a highly-placed journal as the ELrcTRICAL REVIEW. 

In an article on the same page you point out the wisdom 
of not '‘ slanging one's opponents," and also that ''even a 
so-called British public is able to discriminate." T venture 
respectfully to ask why this argument cannot obtain in the 
contractors’ case also. 

L. E. Wilson. 

Manchester, January 23rd, 1923. 


[Anxious as we are to grasp our correspondent's intention, 
we regret to say that after re-reading his letter we are unable 
to do so.—Eps. Erec. Rev.]. 


Y 
» - -— ~ 


| Lister Electric Lighting Sets. 

We notice in your issue of January 19th, an advertisement 
by Messrs. Flather, of Leeds, in which they state that '' the 
following engine makers fit and supply Flather dynamos,'"' 
among the list being Messrs. Lister, Ltd., Dursley. 

We fear that the wording of this advertisement, no doubt 
unintentionally, is likely to make people think that Messrs. 
Lister & Co. are now fitting and supplying Flather dynamos 
in place of ours, and is therefore calculated to do us con- 
siderable injury. | 

The facts are quite contrary to this, as we аге still supply- 
ing dynamos for Messrs. Lister's electric lighting plants, as 
we have done for the past 15 te 16 years, and during this 
period we have supplied every machine which Messrs. [ister 
and Co. have fitted to their engines, with the exception of 
a few machines which at one time they had to purchase else- 
where, owing to our inability to give quick delivery due to 
pressure of work, and two or three cases in which other 
makes have been specified. | 

Messrs. Lister & Co.. inform us that they cannot trace ever 
having coupled a Flather dynamo to their engine. 

We shall be glad if vou will publish this letter, as we fear 
the advertisement will give an entirely wrong and injurious 
Impression to many of your readers. | 
| Mawdsley's, Ltd. 
Dursley, January 26th, 1923. | 


[ Messrs. Flather & Co., Ltd.. inform us that they had not 
the slightest intention of giving a wrong impression; a 
number of their dvnamos have been purchased by customers 
who are driving them with Lister engines, but whether 
Messrs. blister. Vitd.. or the purchocers fitted them, Mess»? 
llather do not know. However, Messrs. Lister's name will 
be omitted from the list in future.—1505. Burc. Rev.] 


Static Charge in Printing Machinery. 


I note with keen interest the letter in your '' Correspond- 
ence" Column re “Static Charge in Printing Machinery ' 
by '' Inquirer." 

Whilst I was emploved for a short period in a local news- 
paper works I took particular interest in a Quad. Hoe rotarv, 
beeause many tunes I actually saw the sparking, due to the 
statie charge in the paper, when it passed over a meun 
tension. roller pi»e. 

Now, T would like to ask ‘ Inquirer," or other readers, if 
it is a fact that this statie charge does cause the paper to 
cling so much that it breaks. In my opinion, backed by 
close observation, it does not or connot cause a stopnage, 
hecause (a) The static charge would be very evenly distri- 
buted, so causing an even pull along the whole surface of 
the paper: (b) i£ would need а very. strong. tension to break 


, 


the paper, as will be known by the amount of brake that 
can be used when applied evenly on the machines. 1, also, 
would be glad to read other opinions on this subject. 


R. Bottger, 


Hull, January 28th, 1923. Electrical Engineer. 


With reference to your correspondent's inquiry, I can give 
him the following two remedies. The former is used in, 
cases that are not too bad, but the latter is a permanent 
cure. 

(1 Damp the edges of the paper reels with water. Fix 
strips of paper on the delivery druim wiih paste, and smear 
with glycerine. 

(2) The use of an apparatus that neutralises the static 
charge in the paper. "This consists of a transformer stepping 
up to 10,000 volts, with high-pressure cable running to a 
* neutraliser " on the machine. 

The makers are Messrs. Chapman Neutralizer Co., Portland 
Maine, U.S.A., or London agents, Messrs. Cross Feeder Co. 

If "' Inquirer " wishes to know any further particulars, or 
to see the above under working conditions, I should be pleased 
to give him more information. 


F. В. Padbury. 
Uxbridge, January 97th, 1923. | d 


e 


| Student Engineers. 


I wish to shake the hand of '' Observer ” for aptly showing 
up such a form of cheap labour. Most student engineers don't 
obtain diplomas at the age of 18, but have to attend night 
schools three nights a week for five years, and then would be 
about 22 years of age. | 

What is а man at this age, who would have to live in 
diggings, going to do with 30s. a week? Evidently the New- 
castle Electric Supply Co. is expecting men who have had 
legacies left to them. 

There are other firms who require mildly showing up; these 
firms have a system of periodically sacking every six months 
and then using your columns to advertise for labour, especially 
lor draughtsmen. f 

Some of these firms I notice have been at it again recently, 
one of them being a hot-bed of Masons. I would advise men 
other than Masons to stick to their present jobs, no matter 
kow fed up they are, if they wish to be in work in another 
six months’ time. | 

"Аа Sum. 


January Ath, 1923. 


I read with interest '* Observer's " letter on the subject of 
“Student Engineers " for Newcastle in the REVIEW of Janu- 
ary 19th, and I think it very considerate of him to issue such 
a tiinely warning to the applicants for these posts. 

It no doubt is quite true that the selected applicants supply 
the company with ‘ cheap, yet efficient labour," but is there 
any company that, in its right senses, would be willing to 
furnish a number of young men with three vears’ good train- 
ing plus a small salary and expect no return? On the other 
hand, the young engineer will learn far more by doing things 
himself, with the necessary guidance, than by watching 
others do the work. 

As to the student's outlook at the expiration of the three 
years, all I can say is that 1f he has proved his worth and 
shown himself an upright and capable man, there is no reason 
why he should not be given a good position. Even if he is 
dismissed, he stands as good a chance of petting a post else- 
where as the next man, for it is well known that employers 
advertising for junior engineers select those with a college 
training and some experience in preference to these with 
college training only. 

In conclusion, I hold that it is up to every successful appli- 
cant to '' put his back into it " and show himself to the best 
advantage in the eyes of his employer. Tf this is carried out 
always, he ought to do well and rise high in. the universal 
struggle for existence. 


January 95th, 1933. A Prospective Student Engineer. 


I have read with interest a letter by '' Observer " under 
the heading " Student Engineers " in last week's issue, and 
the impressions which may be gathered are most misleading. 

'" Observer " refers to the pre-war arrangements made by 
the north-east coast power companies, to give young men 
an opportunity of obtaining experience in the operation. of 
these large and ''go-ahead " undertakings. I am sure the 
majority of men thoroughly appreciated the chance of 
handling such varied types of plant and apparatus, together 
with the study of a most extensive and complex system; my 
own experience in that capacity was a most happy one, and 
the benefit to me has been most marked in after years. 

Surely it is unfair to attempt to discourage those men who 
are able and willing to take advantage of such а scheme. 
Any man of grit who undertakes the course of training has 
every chance of making good, and, fortunately for the indus- 
try, the percentage of “ blackberries " is extremely small. 


January ®Brd, 1923. An Old N.E.S. Co. E 
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The Theft of Electricity. 


I have read with interest the short comment of Mr. A. 
Preston appearing under the above heading of your issue of 
January 19th, and I believe that many engineers endorse the 
same view on the necessity of a complete d.p. fuse unit and 
meter 1n one case. 

Though such a meter does not yet exist, I think that it 
might interest your readers to hear of a patent device for the 
same purpose, which has been recently put on the market. 
It is the " Theco " patent board, which besides fulfilling the 
same object as the ordinary wooden meter board with fuses 
and insulators, protects also the wiring and connections. 
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The accompanying illustrations show the standard pattern. 
It is pressed out from iron sheet, and is sold complete with 
d.p. renewable fuses, protected with cover, with sealing 
arrangement and insulators fixed at the back of each of the 
four extremities. | 

When fixed 1n position, all connections, trom the main fuses 
: to the meter, and all wiring between them, are completely 
encased in irou, and cannot be reached without removing the 
cover of the meter terminal box. 

The assembling is done on the interlocking principle with- 
out screw or nins, and takes far less time than the common 
wooden board. It allows any standard make of single-phase 
meter to be used. It is interesting to note that the design has 
been simplified, so that it is sold at a price lower than that 
of a similar wooden board. 

Judging from the great success obtained on the Continent, 
where the '' Theco’’ board is manufactured on a large scale, 
it seems that it appeals not only for the protection offered 
against tampering, risks of fire, &c., but also for a considerable 
reduction both in erection and initial costs. 

I will be pleased to supply additional information to any of 


your readers. 
О. E. Malinverno. 
London, January 94th, 1923. 


Consideration of this subject has so far been confined to 
cases in which the correct registration of the meter has been 
prevented. This necessitates tampering with the supply com- 
pany's apparatus or wiring and requires some knowledge and 
considerable skill to avoid detection by an ordinarily observant 
meter reader or inspector. 

A much more common method of theft is made possible, 
and even fostered, by the general practice of having different 
rates for energy used for lighting, heating, or power. The 
consumer can effect a considerable saving at the expense of 
the supply undertaking by connecting a large part of his 
lighting to the heating or power circuits. In the case of a 
three-phase power supply, metered by one or two meters, a 
single-phase supply can be obtained gratis from the unmetered 
phases or phase. Similarly, a free supply can often be obtained 
from one good outer and the neutral wire or a good earth con- 
nection of a 3-wire d.c. supply. The connections in these cases 
are on the consumer's wiring and the possibility of detection 
18 remote. 

. I experienced an unusual (though on this occasion quite 
Innocent) case in which power was obtained without its being 
metered. А ]l-h.p. three-phase squirrel-cage motor was con- 
trolled by an ordinary three-pole knife switch. On releasing 
the pressure of the hand from the switch after starting the 
motor, the switch blades of the phase on which the meter 
happened to be, broke contact, and the meter stopped, but 
running on two phases at a reduced speed the motor pro- 
vided all the power required by the consumer. 

W. F. Sands. 
Sowerby Bridge, January 2nd, 1923. 


London’s Electricity Supply. 


The letter from Mr. Purse in last week's Е £CTRICAL 
REVIEW is most interesting, and I entirely agree with his 
criticism of the proposed bulk supply for London. Perhaps 
an example showing how the eost of a bulk supply works out 
in practice will be more interesting still. I assume that the 
supply station charges the net cost price ner unit, plus 5 per 
cent. profit. The two stations are in the London area and 
the figures ate for the year 1921-22. We will call the supply- 
ing station '' А” and the station receiving the supply “ B.” 
Station “В” generated about 54 million units at а total 
generating cost of £38,000. If the supply had been taken 
in bulk from “ A" the cost for the same number of units 
would have been £48,900. Further, “B” would have had 
to expend about £25,000 on converting plant and switchgear, 
and £12,000 on mains, involving a further annual charge of 
about £3,460, which means that '' B's" costs would have 
increased by no less than £14,360. The supply might have 
been abundant, but it certainly would not have been cheap. 
“B” is now taking а part bulk supply from “А,” and the 
consumers are expecting a big reducticn in price іп conse- 


quence thereof. 
Wi M. EINGI 
London, January 29th, 1923. 3 


Watt-hour Meters for Alternating-current Consumers. 


The official definition of a unit of electricity for electricity 
supply purposes is a current of 1,000 amperes at a pressure 
of one volt for a period of one hour. 

In continuous-current systems, where it does not matter 
much whether the consumer is charged by means of an 
ampere-hour or a watt-hour meter, the former is almost in- 
variably used. In the case of alternating-current systems, 
where it does matter very much indeed, although the earliest 
meters were of the ampere-hour type, it is almost universal 
practice to use watt-hour meters. | 

Can anyone tell me the name of the genius who invented 
watt-hour meters for consumers on alternating-current systems 
and give me reasons why we should not revert to ampere- 
hour meters and make the consumer pay for the unit as 
defined in Orders and Acts, instead of supplying him with 
something a great deal more than the official unit, and at 
the same time spending huge sums of money in making the 
amperes he uses coincide with the amperes he pays for? 


A. Hugh Seabrook. 
London, January 30th, 1923. 


Combined Water and Electricity Supply.—Mr. R. Cecil 
Creasey, electrical engineer, Albury (N.S.W.), writing re- 
cently in the Commonwealth Engineer, describes the advan- 
tages which have accrued from the combination of the water 
and electricity supply services in his town. He states that 
the use of electricity for purposes other than lighting is handi- 
capped by the high rates for energy which are necessitated by 
the time a plant is not fully loaded, although running. It 
was found that when the demand for electricity by the town 
was at a minimum the quantity of water required was 
greatest, i.e., in summer. Аз regards daily operation, the 
inuni¢ipality is able to pump sufficient water during the 
period from 1 a.m. to 6 or 8 a.m. to last for the day in 
winter. In the spring and autumn slack periods come from 
5 to 7 p.m., and the increased demand for water can be 
met during this period. In summer, pumping can be con- 
tinued from midnight to 6 or 7 p.m., being cut out only for 
the lighting peak. The pumps can often be run right through 
the week-end. Where, as in Albury, the power and pumping 
stations are situated together, the town water can be pumped 
through surface condensers, which means that the electricity 
department is actually being paid for pumping its circulating 
water during much of the time it is operating. When the 
town supply pump is not in operation, water can be pumped 
for the condensers by means of an auxiliary pump and 
delivered to settling tanks or returned to the river. During 
the year 1921 the cost per kWh sold was 1.9954. ; without the 
pumping load it would have been 2.45d. The charge to the 
water department was 2d. per kWh. The system has shown 
a profit and has enabled prices to be reduced considerably. 


Light and Coal Production.—The marked effect of im- 
proved lamps upon the production of coal is shown in à 
recent article in the Journal of Industrial Psychology. Re- 
search recently carried out by the Institute of Industrial 
Psychology into the difference made by the use of a lamp 
giving a more intense light, showed that the production per 
man was increased from 2.47 to 2.83 tons per shift—an advance 
of 14.57 per cent. The amount of ' dirt " which had to be 
discarded fell in a marked degree. Upon reverting to the use 
of the smaller lamp, the amount mined again decreased and 
the amount of dirt increased. 
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‚ Bankruptcy Proceedings.—H. Ire; electrician, 29, Provi- 
dence. Street, Farsley, Yorks. (and lately carrying on busi- 
ness in co-partnersbip with A. W. Verity, at 143a, Leeds 
Road, Bradford, as Verity & Lee, electrical contractors).—Re- 
ceiving order made January 22nd; on debtor's own petition. 
First meeting February th, at the Official Receiver's oflice, 
12, Duke Street, -Bradford; public; ‘examination February 
2th, at. the County Court, Bradford. ^. EC 
‚Н. Sout,’ electrical engineer, 43, Rathbone’ Place, W.C., 
and late of 10-12, Garrick Street; Covent "Garden, W.C.— 
Application for discharge to be heard at Carey Street. on 
February 13th. e LN s 

E. Cookson (W. Turnbull & Co), automobile, electrical 
and mechanical engineer, Express Magneto Repair: Works, 
Eizabeth and Charles Streets, Blackpool.—Last duy for 
proofs for dividend, February 9th. Trustee, Mr. О. H, 
Plant, Officia]. Receiver, 13, Winckley Strect, Preston. 

DovaLas HENRY GRIFFIN (92), electrician.—We learn that 
Griffin, who was recently adjudged bankrupt, but absconded, 
was last week, at Lancaster Assizes, sentenced to 12 months 
: hard labour for bigamy. | É | | 

W. Риск and A. GREENBURGH (W. Price & Co., 29, 
Russell Street, Plymouth,- electricains).—The debtors’ state- 
ment of affairs shows gross liabilities £652, and assets (book 
debts—bad—£10 15s.) nil, the deficiency thus being £652. 
Debtors allege as the causes of failure bad trade and depre- 
ciation of stock. According to the Official Receiver’s state- 
ment, they verbally agreed to become partners in 1919, and 
Greenburgh’s father provided £250 capital then, also £275 
later. It was arranged that Greenburgh should draw nothing 
from the business, and Price £25 per annum, until the firm 
had become established, the partners being supported by 
their respective parents. ` Greenburgh is at present unem- 
ployed; Price's wife is stated to have had about £50 when 
the parties were married five months ago, which has been 
used by her in purchasing electrical goods to enable her hus- 
band to earn a living. The principal unsecured creditor is 
Greenburgh's father. The public examination takes place on 
Fébruary 9th. > >) Жол ee - 

О. GnEATHEAD & W. GREATHEAD {Greathead Bros), elec- 
trical engineers and contractors, 50, Burnley Road, Brierfield. 
—First meeting February 8th, at the Official Receiver’s oftice, 
Preston; public examination, February 13th, at the County 
Court House, Burnley. Mile j 

J. Kaine-Fisn, wireless instrument maker, Sempolia, West 
Green Road, Tottenham, N.—First meeting February 6th, at 


29, Russell Square, W.C. Public examination, February 14th, . 


ut the Court House, Upper Edmonton. 

F. H. THoMas & W. E. Evans (Tuomas & Evans), elec- 
trical engineers, Salubrious Chambers, Salubrious Place, 
Swansea.—Trustee, Mr. C. H. Harvey, 3, Goat Street, Swan- 
sea, appointed January 96th. 

. J. E. RoLLINSON, electrical engineer, 5, Tavistock Chambers, 
Beastinarket. Hill,.Nottingham.—Last day for proofs for divi- 
dend,' February 14th. Trustee: Mr. H. F. Holloway, Bent- 
wick Buildings, Wheeler Gate, Nottingham. 


Private Arrangements.—WitLIAM Henry Baxer, Belle Vue 


House, Penrhiwceiber Road, Penrhiwceiber, and 1, Jeffrey 
Street, Mountain Ash, ironmonger and electrician.—A meet- 
ing of the creditors in this matter was held at Cardiff рї 
January l6th, when a statement of affairs presented showed 
liabilities amounting to £1,594 and net assets £536, or a 
deficiency of £1,059. It was Ee ported that the debtor started 
business in the year 1915, with a capital of £75, borrowed 
from his brother-in-law. His weekly takings had amounted 
to about £70, but they had now fallen to about £35 a week. 
The present position was attributed to loss sustained in con- 
sequence of the fall in the price of goods, labour troubles, 
inability to collect outstanding book debts, sickness of his 
son, and heavy expenses owing to his illness. It was 
stated that the debtor was desirous of carrying on the busi- 
ness and of paying a composition if the creditors would grant 
him time. The debtor's solicitor made an offer of 5s. in the 
£, and this was considered, but it was felt to be inadequate, 
and some creditors suggested 10s. in the £. 
resolution was passed to the effect that the debtor be given 
seven days within which to find security for the payment of 
a composition of 7s. 6d. in the £, payable over a period of 
one, two, and four months, fully secured to the satisfaction 
of a committee of inspection. It was also agreed that failing 
security the debtor be called upon to file his petition in bank- 
ruptcy, also that a deed of assignment be executed to Mr. 
S. E. Ciutterbuck, of Messrs, Clarke, Dovey & Co., of Cardiff, 
` A representative of the General Electric Co. was also nomi- 
nated on the committee. The following are among the 


creditors : — £ £ 
Baxendale & Co., Ltd. . 108 Falk, Stadelmann & Со, "ES! 
Braby, Fred., & Co., Ltd. 22 General Electric Co... . 93 


J. А. Скооме, electrician, 17, Windsor Road, Willesden 
Green, London, N.W.—A meeting of the creditors of the 
above was held recently, at the offices of Messrs. Wrigley, 
Lord & Cregan, C.A., 4, Copthall Buildings, London, E.C. 
In the circular calling the meeting it was stated that the 
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debtor had executed a deed of assignment which provided 
for a composition being paid- to the creditors. Mr. H. 
Cregan—the trustee under the deed—stated that the liabilities 
so far as could be ascertained, amounted to £650, while there 
were also preferential claiins totalling £118. The assets were 
estimated to realise £353. The debtor commenced trading 
some two to three years ago with a small capital, but money 
was lent to him by a creditor, who now appeared for £99. 
A resolution was passed in favour of the meeting being 
adjourned for fourteen days in order to allow the debtor to 
find guarantors for a sum sufficient to pay a composition of 
10s. in the £. 

Company Liquidations.—Witson HanrNELL & Co., LTD., 
Leeds.—The statement of affairs issued by the Receiver for 
the second debenture holders (Mr. P. MeCandlish Wilson) 
shows that as these holders cannot possibly receive payment 
in'full there will be no available funds for the ordinary 
creditors of the company. The assets included debts £1,809, 


‘expected to realise £1,150; stock-in-trade and work in pro- 


gress (cost price £3,423) estimated to realise £600; goodwill 
and patterns £250; the total available assets, subject to 
expenses of realisation being £2,100, less preferential creditors 
for rent, rates, taxes, wages, &e«., £655. The freehold 
property and machinery attached thereto (deeds deposited as 
securities) are estimated to realise £4,000. The liabilities 
are: first debentures and interest, £1,526; bank overdraft, 
£4,310; second debentures and interest, £4,122; total, £9,955. 
There is a deficiency of assets to meet the claims of second 
debenture holders of £4,513, and a total deficiency of the 
company to meet the claims of creditors of £10,051. 

Lonpon ELEcrRoBUS Co., LTD.—A meeting is called for 
February 26th, at 175, Piccadilly, W., to hear an account of 
the winding-up from the liquidator, Mr. T. J. Garlick. 

LIVERPOOL District LIGHTING Co., Lro.—Winding up volun- 
tarily (all liabilities will be paid in full). Liquidator: Mr. 
W. L. Jackson, 51, North Street, Liverpool. Meeting of 
creditors February 12th. 

Toreo & RoBINsoN, Ltp.—Winding up voluntarily. Liqui- 
dator: Mr. A. C. Ridgway, Exchange Buildings, New Street, 
Birmingham. Meeting of creditors February 7th. 

S. Guuirr & Co., Lrp., 33, Great Market Street, New- 
castle-upon-Tyne.—I4quidator, Mr. C. Woollett, Official 
Receiver, Pearl Buildings, 4, Northumberland Street, New- 
castle-upon-Tyne, released January 22nd. * 

Corona Lamp Works, 10, Ascham Street, N.W.—First 
meetings of creditors and contributories, February 6th, at 
Carey Street, W.C. 

Dissolutions of Partnership.—R. G. TURNER & Co., mer- 
chants, of Apollo Electric Motor Horns, Brunswick Works, 
Brunswick Street, Chorlton-on-Medlock, Manchester.—Mr. 
S. Nove and Mr. В. G. Turner have dissolved partnership. 
Mr. Turner will attend to debts and continue the business. 

W. Dawson & Co., electrical engineers and sheet metal 
workers, Bridge End Works. Bollington, Macclesfield.—Mr. 
W. Dawson and Mr. O. Ratcliffe have dissolved partnership. 
Debts will be attended to by Mr. Ratcliffe, who will continue 
the business. | 

ABBOTT & Hawkins, electrical and mechanical engineers, 50. 
Charles Street, Cardiff.—Mr. S. W. Abbott and Mr. W. J. М. 
Hawkins have dissolved partnership. Mr. Abbott will attene 
to debts and continue the business under the same style. - 


Trade Announcements.—Messrs. MARSHALL, Sons & Co., 
Lrp., of Gainsborough, inform us that their senior represen. 
tative (Mr. Walter L. Keightley), who lately resided at 
койш р; has now removed to 78, London Road, Reading, 

rks. i 

Tug RUNBAKEN MaGneto Co., Lrp., has opened a branch 
depót in Dublin at 17, Clare Street. Telephone number, . 
Mr. W. E. Martlew, late of the Birmingham 
branch, is in charge. A full stock of accessories will 
kept, and there is a repair department dealing with mag- 
netos, dynamos and starters, and with accumulator repairs. 

Mr. С. A. GILLHAM, late manager to Mr. F. Geere Howard 
for 27 years, and Mn. B. Jones, chief electrician for 20 years, 
have commenced business as Gillham & Jones, electrical 
engineers, with showrooms at 31, Newman Street, W.1. 
Telephone No.: ‘* 6847 Museum.” | 

Mr. H. ASHDOWN has recommenced business under the 
title of H. Ashdown & Co., electrical and wireless engineers, 
17, Commodore Street, Stepney, E.1, with works at Harford 
Street, Mile Епа, E.l. Telenhone: ‘‘ East 5379." . 

Messrs. L. G. Hawkins & Co., LTD., have established their 
Scottish branch for the trade at 141, Bath Street, Glasgow, 
under the management of Mr. H. G. W. Haslett. Their 
various specialities are displaved. | 

Mn. T. A. Savaar, of 115, The Vale, Acton, W.3, who is 
taking up the supply of wireless appuratus and spare parts, 
desires to receive price lists. 

Messrs. MawpnpsrEY's, LTD., of Dursley, have appointed 
Messrs. Abbott & Hawkins, of 50, Charles Street, Cardiff, and 
Mr. Horsburgh, 217, Coles Lane, Sutton Coldfield, Birming- 
ham, to represent them in South Wales and the Midlands 


respectively. 


Catalogues and Lists.—THE PaLNvT Co., Lrp., 6, Great St. 
Helens, E.C.3.—T'wo illustrated pamphlets advertising. the 
" Palnut ” safety lock washer, with samples. . | 

Messrs J. H. Connie & Co., 8, Harrington. Street, Liver- 
pool.—A pamphlet: illustrating and describing a device for 
taking up extra length in flexibles. , | 

Messrs. SMITH & ANSELL, Lro., 109, Gt. Hampton Row, 
Birmingham.—A well-illustrated list of electric lighting 
fittings of many patterns: pendants, bowls, standards, lan- 
terns, brackets, &c. Fully priced. | ‚ 

Automatic & ELECTRIC. Furnaces, Ltp., 173-5, Farringdon 
Road, E.C.1.—A pamphlet containing particulars of Wild- 
Barfield electric furnaces for the heat treatment of steels. 

Messrs. ALLOTT, Jones & Co., Lrp., Pall Mall, Liverpool. 
—A booklet containing samples, with prices, of tracing papers 
of various qualities. | 

Rose Bros. ELECTRICAL Co., Lrp., 25, 26 and 27, Milton 
Street, E.C.2—A price list of radio-telephony and tele- 
graphy apparatus. ANM 

Messrs. SHENTON & Co.; Lro., 11, Moira Terrace, Cardiff. 
—A net trade price list of electrical supplies, including cables, 
wires, conduits, switches, lampholders, &ec. 

Messus. HastAM & Stretton, LrTD., 11,. Windsor Place, 
Cardiff.—List No. Т, 1/123, illustrating and describing several 
types of '''Thor"' electric safety lamps for use in — mines, 
including the '' pillarless " pattern. | 


Forthcoming Exhibitions.—The following exhibitions are 
being organised :— MEE | S и 
Loxpon.—March 4th to 17th, Ideal Homes Exhibition; 
March 15th to 24th, Photographic Fair; June 1st to 4th, Inter- 
national Mining Exhibition; August 3186 to September 22nd, 
Shipping, Engineering, and Machinery Exhibition. _ | 
HvLL.—April 20th to May 5th, International Domestic 
Economy and Trade Exhibition. ZR : 
AUSTRIA  (Fienna).—March 18th to- 24th, International 
Bercium (BFusscla).—April 9th to 25th, Commercial Fair. 
-CANADA (Toronto).—August 25th to September 8th, Canadian 
National Exhibition. Á = ! 
: -ZECHO-SLOVAKIA. (Prague).—March llth to 18th, Samples 
alr. i | d^ 
FINLAND  (Helsingfors).—July 196 to 7th, International 
Samples Fair. | 
France (Bordeaur).—June 15th to 30th, Samples Fair. '. 
 (Lyonz).—March 186 to 15th, Spring Fair. | 
GERMANY (Cologne).—Spring, 1923, Samples Fair. x 
IraLy (Milan).—April, Samples Fair. ` 
Jvuco-Stavia (Zagreb).—March, Samples Fair. 
Latvia (Higa).—July 99nd to August 5th, Industrial and 
Agricultural Exhibition. | JOE: | 
МАРАСАЅСАК (Antananartvo).—August 15th to September 
lth, International Commercial Fair. | 
SraiN. (Barcelona)—March 17th to 2th, 
Samples Fair. | | 
SwITZEBLAND (Basle).—April 14th to 24th, Swiss National 


International 


Fair. 
TriESTE.—Se ptember 3rd to 24th, International Samples Fair. 


For Sale.—By direction of the Disposal Board, Messrs. 
Fox & Sons will offer by auction, on February 14th and 15th, 
ut H.M. Naval .Depót, Portland, electrical equipment, 
machinery and miscellaneous stores. Fleetwood U.D.C. Elec- 
tricity department has for disposal two 60-kKW апа опе 
120-kW, 400-V, d.c. generating sets. By direction of the Dis- 
рова Board Messrs. Bruton, Knowles & Co. will sell by auc- 
tion. at the National Shipbuilding Yard, Beachley, near 
Chepstow, on February 7th, electrical equipment, buildings, 
furniture, and canteen equipment. (See our advertisement 
pages to-day.) | 


Electric Omnibuses for Spain.—The Times states that а 
dozen electric motor-omnibuses, built at Maidstone for Bar- 
celona, were shipped from Dover on Monday. 


The Scottish Motor Show.—Among the exhibitors at the 
Scottish Motor Show, which was opened last week, is the 
Chloride Electrical Storage Co., Ltd., which is showing 
numerous examples of accumulators specially. designed for 
different makes of automobiles, battery hand lamps, accumu- 
lators for radio purposes, &c. | 


Callender's Hospital Fund.—The annual report and 
accounts of Callender’s Hospital and Distress Fund were sub- 
пиеда at the general meeting of the Fund. held at the Belve- 
dere Works on Saturday last, Mr. P. Walker (the president) 
in the chair. During the year 1922. unemployment again 
caused a decrease of members and of subseriptions, but the 
company has on this occasion given а special donation of £50 
(naking £100 for the vear). This has enabled the amounts 
awarded to the various hospitals in the previous vear to be 
maintained. Nearly 300 hospital letters were issued, also 
letters for special nursing at home, 103 surgical appliances 
were. supphed, and 32 surgical aid letters were issued. Теп 
patients were sent to convalescent homes, spectacles were 
supplied. in 78 cases, financial assistance was granted in a 
number of cases of distress, and in other wavs excellent work 
was done. The weekly subscriptions realised £602, which 
was £143 less than in 1921. The amounts awarded to hos- 
pitals and other institutions came to £646, against £661 for 
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1921. The committee ends its report by looking for a revival 
of trade and commerce for the nation in 1923, with less un- 
employment and further success for the fund. . 


Public Centracts.—BniTisH. PnEFERENCE.—The British Em- 
pire Producers’ Association has, as the result of recent discus- 
sions, forwarded a-commiunication to the President of the 
Board of Trade, asking that a deputation should be received 
on the need for giving preference to firms employing British 
Empire labour and materials in connection with all public 
body contracts. The Association in its letter records its con- 
viction that there are many ways, as well as tariffs, which 
can be pursued to make preference really effective and to 
render the Empire self-supporting. It states :— 

* First among these is the stopping of the immense wastage 
of public moneys by contracts placed by Governments and 
other public bodies with foreign firms, where the money” 
spent is not reproductive in the country or the Empire. 
Тһе most pressing problem facing this country is lack of 
manufacturing business and consequent unemployment, and 
the.resulting enormous falling away of national prosperity, 
and it is strongly our view that it is by means of concentrat- 
ing our own energies and resources in the performance of 
all our own necessary works this can best be met and over- 
come. | | а ce 
16 has been urged, not only by the affiliated Associations 
overseas, but by many bodies of manufacturers and producers 
in this country, that the matter is one of the greatest moment 
and there is a very strong feeling that it is one in which the, 
lhnoperial Government might set an example to all other 
governments and municipal and public bodies throughout the 
Empire, by establishing a definite Empire preference in 
calling for tenders. Since the war public bodies have placed 
contracts abroad on account of differences in price varying 
from 5 to 15 per cent. without apparently realising that in 
so doing they have lost to the country in each case amounts 
in wages varying from 40 to 80 per cent. of the full amount 
of each contract, with the result that the heavy burden of 
unemployment falling directly or indirectly on such public 
bodies has more than exceeded the 5 to 15 per cent. which 
they originally saved on the contract price. 

“ It is suggested that the form that this preference should 
take would be that an Empire tenderer, using Empire pro- 
duced material to at least 75 per cent. of the total used, and 
employing only British Empire labour, should rank, for the 
purposes of acceptance of the tender, below any foreign 
tenderer or one not fully complying with the conditions 
specified, unless that foreign competitor quoted ‘a price at 
lenst 15 per cent. lower than the British tenderer referred 
to.” | | . 

Mr. H. Baker, secretary of the Midland Branch of the 
National Union of Manufacturers, has written to the Bir- 
mingham Post with reference to Sir Eric Geddes's letter: to 
the Prime Minister. He says that the Government has 
already considered the matter of public contracts in granting 
facilities under the Trade Facilities Act of 1921, and the 
objections have been met. | | 

It was thought advisable, when the new Bill was recently 
under discussion in the House, to obtain a definite pledge 
from the responsible Minister. Mr. P. J. Hannon, М.Р. (a 
vice-president of the Union and a member of the Midland 
Council), on December 7th, therefore, asked for an assurance 
that in the case of guarantees under this Bil a condition 
should be attached that all contracts must be carried out 
with British material and British labour. Sir Р. Lloyd- 
Greame (President of the Board of Trade), replied that he 
agreed entirely with the suggestion, and, as a matter of fact, 
in all contracts the following provision was inserted :—. 

“That all plant. machinery, and materials required in con- 
nection with the said works shall be purchased in. Great 
Britain at the lowest price (ceteris paribus) on a competitive 
basis, under contracts requiring the contractors to certify on 
their own behalf, and on behalf of their sub-contractors, that 
the plant, machinery. or materials to be supplied under such 
contract will be wholly of British manufacture, and the com- 
pany shall enforce such stipulations, and report to the 
Treasury any modification of or failure to give any such cer- 
tifieate."' | 

This reply, savs Mr. Baker, will no doubt be regarded as 
highly satisfactory, and the only thing needed is to see that 
the procedure laid down is ашу enforced. The Advisory 
Committee, which acts for the Treasury in the matter, has 
adequate machinery for that purpose. 

We have received, too late for publication in. this issue, a 
communication from Mr. G. Wiithrich, of Oerlikon, Ltd., on 
the subject of ‘‘ Contracts Sent Abroad." 


, 


Rubber Industry.—Mr. C. R. C. Hart, managing director 
of the Dermatine Co., Ltd.. took the chair at a recent meet- 
ing of the Institute of Rubber Industrv, at which Mr. 
Herbert Rogers opened a discussion on "" The Value of Talk- 
ing ‘Shon’ with your Competitor and Others.” 


New Branch of the E.C.A.—On January 24th a meeting 
of the electrical eontractors of Ealing was held at 1, Sand- 
ringham Parade, Eating Broadway, when officials from the 
central office of the Electrical Contractors’ Association were 
present. A sub-branch of the Association was formed, eom- 
prising electrical contractors in the Ealing area. Mr. А. G. 
Mead was elected chairman, Mr. J. E. Honar secretary and 
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treasurer, and the committee consists of Messrs. Paul, Honar, 
Geoffrey and Hutt. Mr. J. D. Knight, M.I.E.E., chief elec- 


trical engineer to the Borough of Ealing, was present, and: 


the proceedings terminated with a dinner provided by the 
Ealing contractors, at which the president and other mem- 
bers of the central body were entertained. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks in 
respect of goods and productions associated with the elec- 
trical trades and industries. Individuals and firms desiring 
to enter an objection to any of the applications have one 
month in which to do so from the dates given below. In the 
case of foreign applications the names and addresses of the 
British representatives to whom the objections are to be sent 
are also given. | 

Morsophonola. No. 498,950. Class 8. Electrically-operated 
apparatus for teaching the Morse code. Walter Grafton and 
n Ltd., Foots Cray Road, Eltham, S.E. January 10th, 

Discol. No. 430,619. Class 8. Wireless telegraph and 
telephone instruments. Gent & Co., Ltd., Faraday Works, 
St. Saviour's Road East, Leicester. January 10th, 1993. 

Siemens (lettering and design). No. 421,148. Class 4. 
Electric arc electrodes of carbon. No. 421,149. Class 8. 
Searchlight apparatus; and No. 428,652. All goods in 
Class 13. Carl Friedrich von Siemens, trading as Gebruder 
Siemens & Co., 128-137, Herzbergstrasse, Lichtenberg, Berlin 
(Marks & Clerk, 57-58, Lincoln’s Inn Fields, London, W.C.). 
January 24th, 1923. | 


Electricity in Russia.—Mr. E. A. Nikolaef, a Russian 
engineer, in the Ekonomitchiskaya Zhisn, on December 27th, 
1922, dealt with the question of ''Foreign orders of the 
Glavelectro and Russian Industry '"—the orders placed 
abroad by the General Electrical Commission. 

He states that the production in Russia of turbo-generators 
of up to 5,000 kW is near its final solution, as it appears that 
the construction will be carried out by the Petrograd Electro- 
technical Trust. More interesting, however, is the problem 
of the building in Russia of high-speed steam turbines of from 
10,000 to 16,000 kW for district generating stations. It appears 
to be possible to construct turbine parts in Russia. In pre- 
war times the Franco-Russian and the Baltic Works em- 
barked upon the construction of large steam turbines, which 
were proposed to erected in super-Dreadnoughts for 
50,000 h.p. (Borodeno and others). The more serious question 
is the possibility of the construction of corresponding genera- 
tors, because the Russian works have had no experience in 
this direction. In order to solve the problem it would be 
necessary to unite the forces of the electrical manufacturing 
works with the works engaged in the heavy (iron and steel, 
and engineering) industries, mainly in Petrograd, as already 
possessing experience in the construction of turbines; but in 
general this 1s a matter for the future. 

Closely connected with the possibility of building large 
turbo-generators is the question of boilers and steam-pipe 
work, the éost of which in gold із said to exceed that of the 
turbines, and which have hitherto been ordered from abroad. 
It 1з now proposed to order abroad 27 steam boilers and .pipe- 
work for the needs of electrification in 1922-23. Most of 
these boilers are to be on the Garbe system, and only a few 


of the Babcock & Wilcox marine type for oil fuel stations. . 


In the meantime it has to be noted that various Russian 
engineering works formerly built boilers of the Garbe type, 
and approximately of the same superficial heating surface as 
now proposed, and several such works are enumerated by the 
engineer. That which is best adapted for the construction of 
‘these boilers is the Petrograd Metallurgical Works. The 
majority of the engineers charged with the erection and work- 
ing of generating stations, however, are opposed to the orders 
being executed in Russia. 


Luncheon.—A luncheon was given to representatives of 
the Press by Messrs. Chubb & Sons Lock & Safe Co.. Ltd., 
at the Victoria Hotel on January 25th. Sir George Hayter 
Chubb, Bart., J.P., the chairman of the firm, presided, and 
after lunch a film was '' screened " showing the production of 
various types of large safes. The manufacture of doors weigh- 
ing up to 13 tons was exhibited stage by stage from the pro- 
duction of the steel to assembly. The ingenious mechanism 
adopted to baffle burglars was of great interest. Sir George 
facetiously stated that it was the object of his firm to render 
burglars extinct, 


Unemployment.—The number of totally unemployed per- 
sons registered on January 22nd was 1,438,800, a decrease of 
18.892 on the week, and 384,933 as compared with January 
Ist. 1802. 

The Special Committee of the London County Council on 
Unemployment reports that the total number of registered 
unemployed in the London area on January 8th was 158.693 
or 35.4 per 1.000 of the population. It is also stated that 
250,100 (55.7 per 1,000) persons were receiving poor-law relief 
on that date. 


Australian Tariff Decisions.—The following tariff decisions 
have been approved by the Customs Department :—Motors, 
electric, not exceeding 4 h.p., for manufacture of sewing ma- 
chines (on security). Item 404, free under the British prefer- 


. of mathematics. 


ential tariff, free under the intermediate tariff, 10 per cent. 
Telephone (wireless) reecivers. These are receivers of the 
telephone type used both in wireless telegraphy and telephony. 
item 180 (A), free, 5 per cent., 10 per cent. Microphone for 
tadiophone transmitting set. Item 180 (A), free, 5 per cent., 
10 per cent.—Heuter's Trade Service (Melbourne). 


Book Notices.—‘ Manual of Up-to-date Organisation and 
the Science and Practice of Costs and Works Accountancy," 
by G. T. Turner апа B. Wood; pp. 192. London: The 
School of Costs and Works Accountancy. Price 10s. 6d. net. 

“ Reid's Handy Colliery Guide for Northumberland, 
Durham, Yorkshire, Cumberland, and Westmorland.” 
Pp. 250 and map. Newcastle-upon-Tyne: Andrew Reid and 
Co., Ltd.; price 3s. 6d.—This new edition has been carefully 
revised from official returns and other sources. It gives lists 
of collieries, manugers, agents, &c., and a directory of asso- 
ciations and institutions connected with the coal trade. The 
legislation section reproduces the Coal Mines Acts and the 
general regulations as to the installation and use of elec- 
tricity in mines. Wages, compensation, output, and much 
other information completes the volume. 

Sir Isaac Pitman & Sons, Ltd., have issued a supple- 
mentary list of technical, commercial, and other specialised 
works dealing with matters so far apart as agriculture and 
millinery. The list includes additions to the ‘‘ Technical 
Primers " and the '' Common Commodities and Industries '' 
series. A number of alterations in prices is noted. ' | 

“ Arithmetic for Engineers," by Charles B. Clapham, 
Hons. B.Sc. Eng. (London). (Third Edition; pp. 491). 
London: Chapman & Hall, Ltd.; price 7s. 6d. net.—The pre- 
face to this edition of one of the most useful of the '' D.U.” 
series states that the only addition is a chapter on elementary 
trigonometry. This occupies 24 pages and explains in a clear 
and simple way the fundamentals of this important branch 
The matter on verniers and micrometers 
which, as extraneous matter, formed an appendix to the 
second edition, is retained in the same form. 

'" Telephone Erection and Maintenance," by Herbert G. 
White, A.M.LE.E. (Third edition.) (Рр. 144; 48 figs.) 
London: S. Rentell & Co., Ltd.; price 3s. 6d. net.—In the 
third edition of this useful handbook for the contractor and 
wiremen a number of improvements have been effected. The 
text has been revised, new methods and systems added, and 
obsolete matter omitted. Many of the diagrama have been 
re-drawn and new ones added. 

“The Mechanical World Electrical Pocket Book, 1993." 
(Pp. 388.) London and Manchester: Emmott & Co., 144. 
Price ls. 6d. net.—One of the principal features in this 
edition is a section upon electrical measuring instruments 
occupying about 18 pages. In this general principles 
and definite applications are succinctly set forth. he 
section on plant load and diversity factors is also 
new material. The notes on mercury үарацг rectifiers 
have been re-written to include results of recent practice. 
Other new items are those dealing with '' Cyc-Are "' welding, 
and the '' Transverter." 

' S.A. Mining ё Engineering Journal Year Book, 1922-23.” 
(Pp. 402.) London: Argus South African Newspapers, Ltd. 
Price 10s. 6d.—This bulky volume contains a complete history 
of the various phases of mining and engineering in the Union 
of South Africa, as well as in other parts of the continent: 
Congo, Zambesi, &c. One interesting section is that treating 
of asbestos. It is stated that the output of Rhodesia for one 
month (September, 1922) was 1,558 tons. The coal industry 
is reviewed in an exhaustive manner, the system adopted 
being to take each company's activities, with particulars of’ 
production and financial results. The companies’ reports 
and accounts for 1921 are given in most cases. 

“ Jahrbuch der Elektrotechnik," by Dr. K. Strecker; 
pp. 232. Munich: R. Oldenbourg, 7s. 6d. 

“Les Grands Réseaux de Transport D’Energie Electrique 
à trés haute Tension." Paris: Union des Syndicats de 
І’ Electricité. 

“Journal of the American Institute of Electrical Engi- 
neers.” New York: Vol. NLII, No. 1, January, 1923. The 
Institute; price $1. | 

'* Practical Testing of Dynamos and Motors," by C. F. 
Sinith. Pp. xii+271; figs. 120. Manchester: Scientific Pub- 
lishing Co.; price 7s. 6d. net. 


The Rio Exhibition.—It has been decided to prolong the 
centenary exhibition from March 81st to July 2nd. This will 
give more time to those exhibiting nations whose displays 
have only been recently opened. The Times states that the 
exhibition has been an excellent national advertisement for 
Great Britain, and it is hoped that the British section will be 
continued. 


Electrical Plant for Buenos Aires.—Electrical plant, ma- 
chinerv and fittings will shortly be required in connection 
with the considerable building extensions about to be under- 
taken by Gath & Chaves, Ltd., a British concern closely 
connected with Harrods (Buenos Aires), Ltd. Other large 
establishments in Buenos Aires to install simular equipments 
in connection with extensions upon sites recently purchased 
are J. Voss y Cia., and Casa del Acqua.--Reuter’s Trade Ser- 
vice (Buenos Aires). 
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Tramway Workers’ Wages.—At the suggestion of the 
Electrical l'rades Union the London County Council has 
appointed Mr. Roger T. Smith, past president I.B.E., to arbi- 
trate upon the rates of pay of certain employés in the rolling 
stuck branch of the Council’s tramway department. 


A German Scheme for Baku.—It is reported in Berlin 
that the Siemens-Schuckert Co. has concluded a preliminary 
agreement with Soviet Government with regard to the 
preparation of a scheme for the construction of a generating 
station and electric tramways at Baku. A German engineer 
has been dispatched to Baku in connection with the project. 


Capital Transactions in the German Electrical Industry.— 
As has been mentioned on various occasions, in the past few 
months very considerable augmentations of capital were 
carried out in the German electrical industry in 1922, par- 
ticularly in the matter of hydro-electric works and other 
generating stations. К 

The Siemens group is one—if not the only one—of the big 

manufacturing undertakings which did not proceed with any 
changes in capital last year. As is pointed out by a German 
newspaper, this group naturally was not inactive in 1922, 
having formed a Japanese company and taken a lively interest 
in Russia. The group now proposes to give notice of repay- 
ment of its loans which, if all comes into consideration in 
this respect, would represent 300,000,000 marks. Most of the 
other companies which are now interested in the redemption 
of gold loans by means of paper marks have previously raised 
monev by the issue of new shares; but the Siemens group 
has not taken such a step. It is assumed that the financial 
strength of the group is explained by its participation in the 
Siemens-Rhine-Elbe-Schuckert Union, which has permitted, 
among other matters, of stocks being kept at a minimum level. 
As to the Union itself, all reports of a proposed capital aug- 
mentation have hitherto proved to be incorrect. 
The A.E.G. is also associated with a trust in its connec- 
tions with the Felten & Guilleaume Co., the Lauchhammer 
Irn Steel Co., and the Otto Wolf-Phcoenix Steel group, as 
well as with other undertakings. During 1922 the capital of 
the A.E.G. was increased to 1,400,000,000 marks, this being 
more than that of any other individual joint stock company 
in Germany, whereas the share capital of the Siemens and 
Halske Co. has remained at 260,000,000 marks. Another 
group, in which both the A.E.G. and the Siemens group are 
interested, comprises the Berlin-Hagen Accumulator Co., the 
Osram Co., and the Wireless Oversea Communication Co., 
each of which made large increases in its capital last year. 
Considerable augmentations óf capital also took place in the 
case of the companies which are associated with the A.E.G. 
or the Siemens group independently. | 

The Bergmann Electricity Works Co., whose share capital 

was raised to 165,000,000 marks, is the onlv large manufac- 
turing undertaking in Berlin which does not belong to any 
group. So far all rumours of a proposed development into 
а coal and steel trust, perhaps Бу association with the 
Klockner coal and iron trust, have turned out to be untrue. 
The connection of the Bergmann company with the Siemens 
group, which is no longer represented. on the board of the 
former, is still very slack. A rapid bound in the capital 
from 48,000,000 to 200,000,000 marks was taken by the Dr. 
Paul Mever Co. 
The City of Berlin continues to occupy the leading posi- 
tion from the standpoint of electrical manufacturing on a 
large scale by big works. In addition there are other centres 
of production, as, for instance, Saxony (where the Saxony 
Light and Power Co. has experienced a rapid development. 
This company now has a share capital of 247,000.000 marks, 
which sum represented the capital of the A.E.G. between 
1917 апа 1920. The Poege Co. also: raised its capital to 
85,000,000 marks in 1922, while four new electrical manufac- 
turing concerns were established in Chemnitz, Leipsic and 
other parts of Saxony last year. In the district of: Frankfort- 
on-Main there is the Lahmever Co., but its dynamo works 
was transferred to the A.E.G. years ago. The Emag Co. is 
also located in this су, while three new concerns were 
brought into existence last year. 


Catalogues Wanted in Siam.—.\ maintenance engineer on 
the Siamese State Railways is desirous of receiving cata- 
logues of various classes of goods, including wrought-iron 
tubes, valves, general hardware, electric light fittings, &c. 
When submitting particulars of his requirements to head- 
quarters he is handicapped by reason of his inability to refer 
the authorities to catalogues illustrating the goods  requi- 
опей. The possession of such lists in duplicate would con- 
siderablv facilitate his work. His name and address and 
those of other maintenance engineers of the Siamese State 
Railways can be obtained from the Denartment of Overseas 
Trade, 35. Old Queen Street, London, S.W.1. 


Electricity Supply Rifle League.—The annual meeting of 
the League will be held early in February. The hon. secretary 
will be pleased to hear from any new clubs formed in con- 
nection with Metropolitan undertakings with a view to their 
becoming members. The final results for the vear 1922 are 
as follows :—Central 584, Fulham 548; Central 582. Metro- 
politan 575: Central 580, St. James's 535; City Co. 553, Ful- 
ham 53А; City Со. 588, St. James’s 565; City Co. 583, Shore- 
ditch 574; County Co. 570, Metropolitan 564; County Co. 574, 


. tions between employers and employed. 


‘Shoreditch 582; Shoreditch, 582, Fulham did not shoot; County 


Co. 571, St. James's did not shoot; Shoreditch 584, Metro- 
politan 576; Shoreditch 578, St. James’s did not shoot: Metro- 
politan 578, St. James's did not shoot; Metropolitan. 576, Ful- 
ham did not shoot; St. James's 567, Fulham did not shoot; 
St. James's 558, Hackney 537. Shoreditch headed the League 
with 96 points out of a possible 28. 

In connection with the tenth annual distribution of prizes 
the members of the Hackney Club held a whist drive ‘om 
January 26th with their friends. Mr. Ё. С. Taylor carried 
out the duties of M.C., and at the conclusion of the: drive 
announced the winners, to whom the Mayoress handed the 
prizes. | 


Federation of British Industries and Labour.—We under- 
stand that the Federation of British Industries has for some 
time past been the object of attacks on the ground that it is 
conducting a campaign for the lengthening of working hours 
and the reduction of wages. In view of these attacks the 
Federation wishes to state categorically that any such sug- 
gestion is utterly untrue. The Federation is precluded by 
its constitution from taking any part in regulating the rela- 
It deals solely with 
commercial, financial and technical questions, with regard to 
which it promotes the interests of its members, and therefore 
also of their workpeople. Questions affecting the relations 
between employers and employed are dealt with by other and 
completely independent parties. 


Chinese Notes.—The Ministry of Communications has 
registered the Shanghai-Paoshan шалу Co., Ltd., at. the 
recommendation of the Civil Governor and Defence Commis- 
sioner of Shanghai. 

A shipment of tramcars ordered by the Peking Tramway 
Co. has arrived in Peking, and is temporarily stored on the 
ground before the Forbidden City. : l 

The Kweisui Telephone Co., at Kweisui, with a capital of 
$50,000, has been registered by the Ministry of Communica- 
tions. 

The plant of the Chen Hwa Electric Co. is being built at 
Changchow and the work is expected to be completed next 
spring. German machinery will be used. The capital is 
$500,000. The Li Sun Cotton Seed Oil Factory and the Li 
Ming Cotton Mill with about 15,000 spindles, are connected 
with the electrical company. 

The Canton Electric Co. has placed an order with Anderson, 
Meyer & Co. for а 5,000-kW machine, the cost of which will 
be more than $700,000. 


Scottish Electrical Workers’ Wages.—The dispute between 
the employers in the Scottish electrical power industry and 
their employés has been referred back to the Scottish Joint 
Industrial Council by the National Council for Wages and 
Conditions. Failing a settlement the dispute will be adjusted 
by arbitration. The employers, including municipalities, are 
now asking for a cut of 1d. per hour on February Ist and a 
similar reduction on April 1st. The unions have offered to 
accept а compromise of 4s. a week cut. Five thousand 
general and semi-skilled men are affected. 


Copper and Lead Prices.—Messrs. F. Smith & Co. re- 
port, January 30th:—Copper (electrolytic) bars, £73, 45s. 
increase: ditto ditto, sheets, no change; ditto ditto, wire rods, 
£83. 45s. increase ; ditto ditto, h.c. wire, 10 5-16d., 1d. increase. 

Messrs. James & Shakespeare report, January 31st :— 
copper bars (best selected). sheet and rod, no change; English 
pig lead, £29 158., 90s. increase on the price quoted last 
week. 


LIGHTING AND POWER NOTES. 


Australia.—TASMANIA.—The Premier and Minister of Works 
has circulated a statement regarding the progress of the 
Government's Great Lake hydro-electric scheme. This shows 
that the actual total capital expenditure on the works to 
June 30th last was £2,786,957. It is anticipated that by 
June 30th, 1926, the total capital invested in the scheme will 
amount to £3,100,000. For the year 1922-23 it is estimated 
that the demand for power will be 46,450 h.p., with a saleable 
surplus of 10,000 h.p., while for 1925-26 it is estimated that 
the demand will be 52,750 h.p., and the saleable surplus 3,700 
h.p. The Upper Shannon portion of the Great Lake scheme 
is to he put in hand immediately. This 1s expected to make 
available an additional 13.000 h.p. at a cost of £400,000.— 
Reuter's Trade Service (Melbourne). 


Brazil.—S30 Pavro.—Important new electrical construction 
is contemplated by the Compafhia Paulista de Forca é Luz. 
The new work includes the installation cf new hvdro-electric 
plant at the power station of Bauru, with a capacity of 2,000 
h.p.. а 60,000-V transmission line from Salto do Avanhandava., 
on the Tiete River, to Bauru: and three sub-stations, one of 
1.000 kW and two of 2,000 KW. Additional distributing lines 
will also be erected.—Reuter’s Trade Service (Rio de Janeiro). 

Prerto ALEGRE.—The State Government of Rio Grande do 
Sul has granted a concession for the provision of hydro-electric 
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-power to the city of Puerto Alegre and vicinity. Tenders for 
construction will be received up to October 10th, 1923, foreign 
.contractors being free to participate. The proposed site for 
the hydro-electric plant is on the Rio Jacuhy, in the munici- 
-pality of Saledade, situated about 140 miles north-west of the 
-city.of Puerto Alegre. According to present estimates, a 
minimum of 40,000 h.p. can . be developed.—Heuter's Trade 
-Service (Rio de Janeiro). 


*: Cardiff.—Price Repuctions.—The following reductions 
have. been made in the charges for electricity : lighting, from 

id. to 54d. per kWh; power (flat rate), from 23d. to 13d. 
per kWh. It is not proposed to make any reduction in the 
charges for heating energy. 


Canvey Island.—Prorosep ErgcrRICITY Surrr.v.—Messrs. Н. 
B. Underwood & Co., of Southend-on-Sea, have under con- 
sideration the question of supplyi ing electricity to the island. 


^ Continental.—France.—The Société d'Etudes des Chutes 
de la Cure et des Chemins de Fer électriques de l'Yonne (Cure 
falls and Yonne railways schemes) has applied for a con- 
cession. for the distribution of electrical energy for publie 
services in the Yonne and Nièvre. А power station with a 
capacity of 6,000 kW has already been erected at Langres, 
and the concession includes the linking-up of this station with 
‘those of the Cure by а 60,000-V transmission line. The con- 
cession includes the four departments cf the Yonne, Nièvre, 
Cóte-d'Or, and Haute Marne. The estimated cost is 23,300,000 
fr. The concession 18 conditional on a minimum of 35 km. 
of railway line being constructed within five years and 150 
km. within ten years. Possible expansions of the scheme are 
the linking of the Cure stations with those in the neighbour- 
hood—Montereau, Troyes, Langres, Dijon, Auxerre, and Gar- 
chizy, near Nevers. As a result of these plans, applications 
for State concessions have already been lodged for a 20,000- 
volt line from Sens to Auxerre by two companies; and for 
another running from Langres to Chatillon-sur-Seine, Mont- 
bard, Cure, and Auxerre. It has been decided to adopt the 3- 
phase sy stem. 

AUSTRIA.—In order to facilitate the completion of the hydro- 
electric station now in course of erection on the Teigibsch 
River and to commence the other hydro-electric stations pro- 
jected in its programme, the Steirische. Weag Aktien Gesell- 
schaft has succeeded in arranging a loan of 5,000,000 fr. with 
a Swiss banking group, subject to a guarantee being given 
by the Steirischen Landtag. This has been secured, and the 
work will be undertaken shortly. 


Exeter.—Loan.—The Electricity Committee has recom- 
mended that application be made to the Electricity Commis- 
sioners for sanction to the borrowing of £10,000 for mains and 
services. 

Price Repuctions.—It is also recommended that the charges 
for electricity for iighting, power, and heating purposes be 
reduced to 624 per cent. above pre-war charges, and that the 
price of energy for tramways supplies be reduced from 214. 

to 2d. per kWh. 

Kingston-on-Thames.—New PLaNT.—The Town Council has 
decided to install additional plant at the electricity works at 
a cost of £15,500. 

Price Repuction.—The charges for electricity are to be re- 
duced by 4d. per kWh: 


London.—THE RENEWAL oF Fuses.—In November: 1921, the 
London County Council drew the attention of the Electricity 
Commissioners to the fact that certain electricity supply 
authorities were making a practice of charging for the renewal 
of safety fuses on consumers’ premises, and asked that steps 
be taken to protect consumers against this. The Council, 
having been informed that only two companies make such a 
charge, and that this i is only done where the fuses have blown 
through consumers' negligence, has decided to take no further 
action at present. 


Musselburgh.—ELEcrRiciTY SuPPLY.—The Edinburgh Elec- 
tricity Committee is preparing a scheme for supplying the 
town with electricity. It is proposed that the electricity shall 
be supplied from the Portobello power station. The current 
will be transmitted at 33,000 V and transformed down by the 
local electricity supply company. In all a total of 19 miles 
of transmission lines will be required. The estimated cost of 
the scheme 18 £32,000. 


New Zealand.—Hvpno-ErrcrRiIC DEVELOPMENTS. — Т6 is 
planned to carry out developments of hydro-electric resources 
to the extent of £1,075,000 during the present year, as com- 
pared with £834, 000 last year. The largest item is £420,000, 
which is to be expended on the Mangahao scheme. Other de- 
velopments are :—Lake Coleridge scheme, £275,000; Horahora 
scheme, £170,000; Arapuni scheme, £130,000; and Waikare- 
moana scheme, £100, 000. Both the Lake Coleridge (12,000 
h.p.) and the Horahora (8,400 h.p.) schemes paid all charges 
during the vear ended June last and provided a margin for 
the reduction of the accumulated deficit. The Arapuni 
scheme has to be developed as a whole (36,000 h.p.). Therefore, 
until the demand reaches this figure, it will be unremunerative. 
A contract has been made with the Auckland Electric Power 
Board by which the Board agrees to take a supplv of at 
least 90.000 h.p. by 1928. The work upon the Mangahao 
echeme has been well advanced—it is proposed to progues 
24 (У) h.p. by this development. — 


Northern Ireland.—TuHe Bann Power ScHEME.—Mr. James 
D. Caruth, president of the Ballymena Chamber of Commerce 
and member of the local Urban Council, has announced that 
developments with regard to the River Bann electrical power 
scheme . аге progressing satisfactorily, and that it is hoped 
to introduce a Bill next month in the Northern Ireland Par- 
‘liament for the erection of a power station and the provision 
of necessary ‘turbines on the river at Carnoe. 


` -CooTeHILL (Co. CaAvan).—Electricity Supply.—The Urban 


Council has approved of an agreement with Mesers. S. Close 
and Co., electrical engineers, Dublin and Belfast, for the light- 
ing. of the town by ссии for ten years at the price of 


ls. per kWh. 


Rochford (Essex).—Lo4N.—The Board of Guardians has 
applied to the Ministry of Health for a loan of £3,300 for an 


electric lighting installation at the poor law institution. 


Seaton (Devon).—Speciar Orper.—Application has been 
made to the Electricity Commissioners by Brigadier-General 
G. B. Smith. C.B., for a Special Order authorising him to 
supply electricity for all purposes within the urban district, 
and parts of parish of Axmout alid the borough of Colyford. 


Ski ton.—I,oAN SANCTIONED.—The District Council has re- 


ceived sanction from the Electricity. Commissioners to borrow 


£2,500 for switchgear and transformers. The Yorkshire Elec- 
tric Power Co. has written stating that it is in negotiation 
with the Keighley Corporation for terms of supply bv the 
latter, and that when these terms are arranged the company 


will submit the draft agreement to the District Council. 


South ` Africa.—JoHnANnesprrG.—The Town Council has 
under consideration three schemes submitted by the general 
manager of the Electricity and. Tramways Department for 


dealing with the electricity supply problem of the city. Tha 
first scheme is to erect a power station at Klipspruit at a 


cost of £860,000; the second, to utilise the old gas engine 
station as an engine room and crect a new boiler-house at a 


‘cast of £490,000: the third, to add to existing plant at a cost 


of £400,000. The Council has decided to obtain further in- 
formation before adopting one of these schemes. 


Southampton.— EXTENSION oF .ELectrictry Suppity.—The 
Corporation has been approached by the Southern Railway 
for an electricity supply to Redbridge, where a large per- 
manent-way works is being erected. Redbridge is outside 
the town boundary, and the Corporation has asked the South 
Stoneham Rural Council (the adjoining authority) for por 
mission to lay the cables in the district. 


‘Stevenage.—Evrctriciry SurrLY.—The Stevenage Lighting 
and Power Co. has applied to the Electricity Commissioners 
for consent to establish a generating station in the town. 


Swansea.—ELFCTRICITY EXTENSIONS.—The Town Council 
has decided to supply the Killan, New Dunvant, and Western 


Gas Co. Collieries win power at an шша ‘plant cost of 
£14,000. 


Westgate-on:Sea. — ORDER ReEVOKED.—The Ministry of 
Transport has revoked the Westgate and Birchington Gas and 
Electricity Act, 1913, giving power to the Westgate and 
Birchington Gas and "Electricity Co. to supply electricity in 
the parish and to Birchington. 


Wirral.—APrLICATION FoR REVOCATION OF ORDER.—The Rural 
Council has applied to the Electricity Commissioners for the 
electric lighting powers granted to the Heswall Power Co. to 
be annulled, owing to the works authorised not paving peen 
carried ouf. - 


TRAMWAY AND RAILWAY NOTES. 

Argentina.—Tccuman.—The Compañia Electrica del Norte, 
of Tucuman, has received permission from the Provincial 
Government. to extend its tramway lines in three directions, 


and will shortly purchase plant and material for the purpose. 
—Reuter’s Trade Service (Buenos Aires). 


Australia.— WESTERN AUSTRALIA—The report upon the 
Government Tramways for the year ended June 30th last 
shows that the total earnings amounted to £245,463, as com- 
pared with £224,892 in 1920-21. Working expenses amounted 
to £209,104, as against £204,459, giving an increase in gross 
‘profit from £20,433 to £39,259. Although capital charges 
amounted to more than those of the previous year, the net 
result was a profit of £3,835, as against a loss of £9,334 in 
1920-21. 

Canada.—RAILWAY  ELECTRIFICATION.— The engineers who 
investigated the possibilities of electrification of the Temis- 
kaming and Northern Ontario railway have reported in favour 
of the undertaking. They recommend the electrification of 
the main line from North Bay to Cochrane (252 miles), the 
Troquois Falls sub-division (7 miles), and the Porcupine sub- 
division (33 miles), as providing a sound and self-supporting 
investment for the capital funds of the province in a further 
development of Northern Ontario. The estimated cost of 
the project is $11,215,000. The commission operating the 
eystem for the Government, however, will make further in- 
vestigations before starting work on the scheme. As a firat 
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step ће Government will acquire a title to the undeveloped 
water-power of several rivers along the route of the railway.— 
Reuter's Trade: Service (North Bay, Ontario). 


Continental.—FRance.—The question of the electrification 
of the whole of the French railway system is being studied 
by the Parliamentary Commercial Committee, presided over 
by M. Levy, Senator. Emphasis is laid on the national 
character of the scheme, and also the necessity for close 
collaboration between the electrical companies, the railways 
and the Government. This is to be put info practice by the 
formation of a sub-commission composed of .members of 
Parliament, business men and qualified electrical engineers, 
who will prepare a report dealing with the practical side of 
the question for submission to the Committee. 

SWITZERLAND.—A loan of from 200 to 250 million fr. is being 
issued to provide funds for the electrification of the Swiss 
railways.—Reuter’s Trade Service (Paris). . - 

GERMANY.—The new Perlin “ North-South " tube was 
officially opened on January 99th. The new line passes under 
the business quarter апа links the suburbs with the principal 


shopping districts. ‘The total cost of the tube is understood 


to have been 3,000,000,000 marks. so 


Edinburgh.—Proposep New RourES.—The Tramways Com- 
mittee has referred to the tramways manager for considera- 
ton and report, proposals for extending the tramways from 
Hope Park Terrace, along Melville Drive to Tollcross, from 
Gorzie Road, along Chesser Avenue to Slateford Road, from 
Craiglockhart to Colninton Village, and from Slateford to 
Juniper Green. NE 


Guildford.—RAILWAY ELECTRIFICATION.—The Southern Rail- 
way Group has decided on the electrification of the routes 
between London and Guildford as an immediate measure of 
relief for unemployment. By one route the line is already 
electrified as far as Surbiton and by the other as far as Clay- 
gate. The work is to be put in hand immediately. 


London.—Tuse ExTENSION.—Àn additional track and plat- 
form are to be laid down at Golder'a Green Station, and, 
with the opening of the Hendon and Edgware extensions, 
the new platform arrangements will permit of 98 trains an 
hour between London and Golder's Green each way, instead 
of l8 per hour. = | 

MIDDLESEX.—An important decision was arrived at by the 
Middlesex County Council on January 25th, when it was 
resolved to agree in principle that a new lease of the County 
Council light railways be granted to the Metropolitan Elec- 
tric Tramways Ltd., to supersede the existing agreements 
for lease, and to operate from January 1st, 1923, until Decem- 
ber 3lst, 1951, at an annual rental of £110,000. This will 
result in an immediate increase in rental of £15,000. -` 

Бахк STATION IMPROVEMENTS.—The Underground Electric 
Railway companies have decided to substitute three escalators 
for the lifts at present in use. It is stated that the new 
system will be capable of dealing with 40,000 passengers per 
hour. The contract has been placed with Messrs. Waygood- 
Otis, Ltd., and work on the escalators has already commenced. 
The old type of booking-office ia to be removed and the 
" Passimeter " system introduced. 

AccIDENT.—À Т.С.С. tramcar, when turning a bend at the 
Obelisk, Blackfriars Road, on January 29th, jumped the 
points and ran into another tramcar. Passengers of both 
cars were shaken but no one was injured. The car, which 
left the line, was badly damaged, the chassis being strained 
and twisted. 


Nottingham.—Track  RENEWALS.—The Tramways Commit- 
tee has recommended that the tramway track in London 
Road be renewed at an estimated cost of £16,000. 


Sweden.—SUNDSVALL.—H.M. Consul at Stockholm states 
that a company with a minimum capital of 750,000 kronor is 
reported to have been formed at Sundsvall, for the construc- 
tion of an electric tramway from the town of Sundsvall to 
the suburb of Gangviken. | E | 

Wigan.—Track RENEWALS.—The tramway track between 
Market Place and New Springs is to be relaid, at an esti- 
mated cost of £29,000, broad gauge being substituted for the 
present narrow gauge. | 


TELEGRAPH & TELEPHONE NOTES. 


Australia.—ASSOCIATION OF RADIO APPARATUS MANUFAC- 
TURERS.—For the protection of their interests and the further- 
ance of radio-telegraphy and telephony in the Commonwealth, 
Australian radio apparatus manufacturers have formed them- 
selves into an association. Mr. С. A. Taylor, а prominent 
radio expert, has been elected president. 


France.—Suips’ Rapio  EQUIPMENT.—A severe criticism ів 
made by the Radio Revue of the French Government's regu- 
lations for the use of wireless aboard French mercantile ships 
and the selfish ignoring of their obligations by French ship- 
owners and shipping companies. The French arrangements 
are declared to be ten years behind the progress radio- 


telegraphy. The apparatüs is said to be obsolete and ineffi- 
cient. ) 
dispense with Press messages, even on voyages of two months’ 


The most luxurious of French mail boats have. to 


duration. These strictures, it is to be observed, do not apply 
to the French navy, which ‘is said to be abreast in the matter 


+ 


of progress, with the navies of other countries. 


Holland. — ANGLo-DuTcH CONVENTION. — The convention 
regulating telephonic communication between. Holland and 
Great Britain was ratified at the Dutch Foreign Qffice on 
January 23rd.—Reuter (The Hague). : be ; 


Radio-telegraphy. — New Service. — Marconi's Wireless 
Telegraph Co. has introduced a special week-end wireless 
letter service to the United States at the rate of 3d. рег 
word without minimum. Messages must reach. Marconi 
House before midnight on Saturday and they will be delivered 


in New York City on the following Monday morning. Tele- 


grams for destinations beyond New York will be forwarded 
without extra charge. Е | А 

"^ IMPERIAL WIRELESS CHAIN.—It was announced this week 
that the Committee appointed to consider the question of 
the Imperial Wireless Chain has prepared its report which 
will be presented to the Cabinet immediately. Report has it 
that the Committee favours private rather than ‘national 
enterprise. 7 ec | : 


Radio-telephony.—COoNFERENCE OF AMATEURS.—At a meet- 
ing of delegates from local bodies affiliated with the Radio 
Society of Great Britain on January 2th, the manager of 
the British Broadcasting Co. (Mr. Reath), said that although 


"the company’s expenses were very heavy its only sources of 


revenue were the royalties on the receiving sets sold and a 
percentage of the broadcasting licence fees. A delegate sug- 
gested the formation of an English Radio Relay ague to 
enable persons holding transmission licences to help one 
another in transmission, to collect data, «се. Mr. P. R. 
Coursey said that it would be useful to arrange for certain 
stations to always ''listen in" for :amateur. Ameriean 
státions; this would permit valuable information on the, qub- 


ect to be collected. 


Music Licences FoR “* BROADCASTING "  RECEPTION.— Many 
novel points of a legal nature have been raised since '' broad- 
casting '" commenced, and the latest is whether a music 
licence is necessary for a place in which concerts provided by 
a broadcasting station are given. At Oswestry, on January 
26th, the magistrates dealt with an application of this nature, 
and acting on a precedent set by a London magistrate held 
that such premises should be licensed. АГАЕ 

ProPpOSED INSPECTION.—Those who are interested in the 
question of ‘* broadcasting " have wondered how the regula- 
tions with regard to licensing are to be enforced.: Now, 
however, the Postmaster-General has stated that surprise 
visits of inspectors will be made to the premises of those in 
possession of receiving sets and where these are being used 
without a licence prosecution will follow. It is proposed that 
the duties of inspection shall be carried out by the existing 
staff and: not by specially-appointed officials. dE 


Siam.—Rap1o CoMMUNICATION.—The permission granted by 
the Siamese Government to vessels equipped with wireless 
telegraphy temporarily to communicate with the wireless 
station in Bangkok from Koh-Si-Chang on account of the 
submarine cable being out of order, bis been withdrawn. 
The vessel supplied by the Siamese naval authorities, which 
has for some time past been anchored at Koh-Si-Chang for 
this purpose, is regarded by the authorities as providing a 
satisfactory wireless service.—Board of Trade Journal. 


· The Telephone Service.—EXTENSION оғ LONDON AREA.—The 
T.ondon Telephone Area has been extended to include Bushey 
Heath, Elstree, Hatch End, Hayes, Pimner, and Stanmore. 
London telephone subscribers should in future quote the- 
name of the exchange and the number of the wanted sub- 
scriber when making calls to these exchanges, and should no 
longer pass calls to them via '' Toll." E : a 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
* Official Notice ’’ appeared.) А 


OPEN. 


Australia.— MFLBOURNE.—Melbourne and Metropolitan Tram- 
ways Board. March 28th. Manual control gear and switch- 
boards for rotary converter sets. Mr. W. O. Strangward, sec- 
retary, 673, Bourke Street, Melbourne. | 

Victorian Railway Commissioners.—February 28th. Electric 
train lighting equipment (axle generator system).* 

March 146. Twenty-five dwarf electric signal mechanisms.* 

Three-phase, a.c. motors, starting apparatus, and acces- 
sories for the Newport workshops. The date for the receipt 
of tenders has been extended from January 31st to February 
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Postmaster-General's Department. February 21st. Tele- 
graph apparatus. February 22nd, switchboard parts. March 
Jst, telephone and telegraph parts. March 16th, telephone and 
switchboard parts and wires. March 2186, testing and protec- 
tive apparatus. (January 19th.) | 

бүрКЕҮ, N.S.W.—February 26th. Department of Public 
Works. Two electrically-driven stiff-leg derrick cranes for 
the Cordeau Dam.* 

April 30th. City Council. 
Pyrmont power house. 

Hosart (Tas.).—April 9th. 
ment. 


Protective apparatus for the 


Postmaster-General's Depart- 
Telegraph and telephone material. 


Belfast.—February 19th. Electricity Department. Н.р. 
3-phase, 6-core, split conductor cables. (See this issue.) 


Belgium.—February 8th. Municipal authorities of 
Schaerbeek, Brussels. 1,000 metres of L5. armoured cable, 
3 X 100 x 70 mm.; 2,000 metres ditto, 3 x 70 x 50 mm.; 
3,000 metres ditto, 3 X 50 x 35 mm.; and 12,500 metres of 
h.p. armoured cable, 3 X 25 mm. Particulars from Service de 
l'Electricité, Hotel Communale, Schaerbeek, Brussels. 
February 14th. Belgian Oflice de l'Electricité, 25, Rue de 
la Charité, Brussels. 75,000 porcelain insulators, in five lots. 


Bulgaria.—Soria.—February 19th. Bulgarian Direction of 


Posts, Telegraphs and Telephones. Batteries and telephone 
material.* 


Chile.—Santraco.—April 10th. 
Electrical material.* 


Clacton. — March 7th. Electricity Department. Опе 
340-Ь.һ.р. Diesel engine, one 225-kW multipolar shunt-wound 
generator, cooling plant, steel structure and pipework. (Janu- 
ary 26th.) 


Dewsbury.—February 21st. Town Council. Pumps and 
motors for the sewage disposal works. James Diggle & Son, 
consulting engineers, 14, Brown Street, Manchester, or from 
Mr. H. Dearden, borough engineer, Dewsbury. 


Eastbourne.—Electricity Department.—One 200-V single- 


Chilean State Railways. 


phase, motor-driven, centrifugal boiler feed pump. (See this 
Issue.) 
Edinburgh.—l'ebruarv 13th. Tramways Department. 


Twenty-four air brakes suitable for tramway cars. 
from manager. 


Egypt.—Carro.—February 7th. Ministry of the Interior. 
Stores, including electrical goods, for 12 months for the Prisons 
Department.* 

ZAGAZIG.—February 15th. 


Forms 


Municipal Council. Two 20- 


kVA single-phase  transformers.—Heuter's Trade Service 
(Cairo). 
Hull.—February 7th. Refuse Sub-Committee. Electric 


lighting installations, &c., for the Scarborough Street and 
Chapman Street Depots. Specifications from the City Archi- 
tect's department. 


.Iiford.—February 10th. 
city Department. 
stoneware ducts. 


Uroan District Council Electri- 
E.h.p. and l.p. cables, feeder pillars and 
(January 36th.) | 


Leicester.—March 12th. Sewage Works and Farms 
Committee. Designs and quotations for steam, electrical or 
other type pumping machinery in connection with the sewage 
disposal of the city. (January 2th.) 


London.—Sr. Pancras.—The Electricity Committee recom- 
mends that tenders be invited for two 1,000-kW motor con- 
verters for King's Road station. 

Lonpon County Couscit.—February 19th. 
cables, overhead electrical equipment. 

SrEPNEY.—March Ist. — Electricity 
River-water screening apparatus. 


February 28th. 
poillers, with 


L.p. electric 
(See this issue.) 
Supply Committee. 
(See this issue.) 


Londonderry. 
Two water-tube 


Electricity Department. 
superheaters,  econoniisers, 


stokers, steam and feed piping, coal elevators, ќе. (See this 
issue.) 
Manchester.—February 13th. Tramways Committee. 


Portable loader. Mr. H. Mattinson, general manager, Cor- 
poration Tramways, 55, Piccadilly, Manchester. 

February  l]6th. Electricity. Committee. Six months’ 
supply of electricity meters, potential and current trans- 
formers, and time switches. (See this issue.) 


Middlesbrough.—February 16th. 


Electricity Department. 
Twelve months supply of a.c. meters. 


(See this issue.) 


New Zealand.—WeELUINGTON.—February 27th. Public 
Works Department. 110,000-V insulators in connection with 
the Mangahao power scheme.* 

March 27th. Laghtning arresters.* 

March 2th. 110 galvanised steel transmission-line towers 
complete.* 

February ith. Posts and Telegraph Department. 
switchboard plugs.* 

March ны. 400 miles b.d. copper wire.* 

CARTERTON.— Магер 31st. Wairarapa Electric Power Board. 
1LOW-V switchboard. Mr. Р, H. Smith. manager, Carterton. 


3,000 


Pontllanfraith, Mon.—February 15th. Mynyddislwyn 
Urban District Council. Overhead distribution line, cables, 
services, two 75-kVA transformers, 11,000-V and 400-V, 3-h.p. 
switchgear. (January 26th.) 


Skipton.—February 5th. Electricity Department. 
und l.p. switchgear and transformers. (January 19th.) 


South Africa.—JOHANNESBURG.—March 5th. 
Council. Tramway spares.* 

Port EnizapeTH.—April 16th. Municipal Council. One 
3,000-kW  turbo-alternator, borlers, coal hoppers, coal con- 
vevor, boiler house, steam and feed-water pipes, &c.* 

Care Town.—Electricity Department. March 23rd. Two- 
phase induction voltage regulator.* 


E.h.p. 


Municipal 


Stoke-on-Trent.—February 7th. Electricity Department. 
Two steam jet air pump cquipments; 18 months’ supply a.c. 
and d.c. meters. (January 96th.) 


Tynemouth.—February 28th. Electricity Department. 
Switchboards for sub-station, transformers. .(See this issue.) 


Uruguay.—MoNrE Viprto.—March 15th. State Electricity 
Works, 1,500 d.c. meters and accessories, 5,500 a.c. meters, 
&c.* March 10th. 66,000 metres of h.p. cable and acces- 
sories.* 


Warrington.—February 19th. — Electricity Department. 
L.p. lead-covered cable; transformers. (January 2th.) 


*A copy of the plan, specification, and conditions of tender, 
&e., can be inspected at the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, S8. W.1. 


—— a — 


CLOSED. 


Australia.—SypDNeY.—Burrinjuck  hydro-electric/ scheme.— 
The New South Wales Department of Public Works has re- 
ceived tenders from six firms for turbines and generators in 
connection with the above scheme at prices ranging from 
£24.127 to £48,254. The quotations submitted were consider- 
ably lower than those of 1920. No decision, however, can be 
reached until details are available from the Agent-General by 
mail of the offers received by him, as tenders were received 
both in Sydney and London.—Commonwealth Engincer. 


Barking.—Messrs. C. A. Parsons & Co., Ltd., have secured 
the contract for the steam turbines and 3-phase alternators 
to be erected at the new Barking power station of the County 
of London Electric Supply Co.. Ltd. The total output of the 
new plant will be between 90,000 and 100,000 KW. 


Belgium.—Five Belgian, two Swiss, and one French con- 
cerns submitted tenders last week to the municipal authorities 
of Saint Gilles, Prussels, for the supply of 1,500 amp.-hour 
meters, the lowest offer being that of W. J. Stockvis, of 
Ixelles. | 

For 10,000 metres of d.c. armoured cable for voltages below 
150, eight tenders were received—four Belgian, two German, 
and one each French and Italian. The lowest offer was that 
of the Bornheim Co., of Brussels. 


Dundee.—Contracts for cables have been placed by the 
Corporation Electricity Committee, all the successful firms 
being British. In several cases German offers were the 
lowest, and in one case the German was lowest, a French 
offer. second, and a British offer third. 


London.—IrwisuaM.—Board of Guardians. Accepted :— 
Electric lifts for the hospital (£1,375).— Medway's Safety Lift Co.. Ltd. 
STEPNEY.—Electricity Supply Committee. 
1.000 25-amp. fuse boxes (£167).—General Electric Co., Ltd. (Accepted) 
500 50-атр. ditto (£104).—Reason Manufacturing Co., Ltd. (Accepted.) 
^ Chequer plating for flooring at Limehouse generating station (£261).—Drew- 
Bear, Perks & Co., Ltd. (Recommended.) 
UNDERGROUND Enectric Rai, ways Co. oF LONDON. Ac- 
cepted :— 
Three escalators for the Bank Station. of the Central London. Railway, 
£29,650; and four escalators for the City & South London. Railways, 


two at Clapham Common Station. and two at Stockwell) Station, 
£34,865.—Waygood Otis, Ltd. 


(ee re ым NER RADCPESDCENCTIENLICCTSCUENNESC SON ` 


New Type of Tram-Car.—The New York Railway Co., 
New York em is putting into service a number of street cars 
equipped with the “* pay-as-you-leave " feature’ which has pre- 
viously been tried out in a limited way by that company. 
Turnstiles register the number of passengers as they enter the 
car, and automatically close the doors against the further entry 
of passengers when the capacity of the car has been reached. 
At the same time a “ full car "' electric sign is illuminated at 
each end of the car. Ач passengers leave the car, the arrange- 
ment automatically provides for admitting additional persons. 
There are turnstiles at both ends of the car which permit of 
free entrance, but require the deposit of a fare before the 
passenger can leave the car. The car is of the ‘one-man ” 
type.— Railway Review. 


| 
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FORTHCOMING EVENTS. 


Institution of Electrical Engineers.—Tucslay, February 6th. At the Hotel 
Cecil, Strand, W.C. At 7 p.m. Annual dinner and re-union. 

INFORMAL MEETING.— Monday, February 5th. At the Institution, Victoria 
Embankment, W.C. At 7 p.m. Discussion on ''The Supply of Steady 
d.c. for Telephonic and other Purposes," to be opened by Mr. J. Coxon. 

(Wireless Section).—Wednesday, February 7th. At the Institution, Vic- 
toria Embankment, W.C. At 6 p.m. Paper on “ The Measurement of the 
Eleciric Intensity of Received Radio Signals," by Mr. J. Hollingworth. 

(North-Western Oentre).—Tuesday, February 6th. At the Engineers’ 
Club, Manchester. At 7 p.m. Informal meeting. Discussion on '' Power 
Circuit Interference with Telegraphs and Telephones," to be opened by 
Mr. S. C. Bartholomew. 

(North-Midiand Oentre).—Tuesday, February 6th. At the Metropole, 
King Street, Leeds. At 7 p.m. Paper on '' The Maintenance of Voltage 
on a d.c. Distribution Sysiem by Means of an Automatic Sub-station," by 
Mr. P. J. Robinson. 


(Liverpool Sub-Centre).— Joint MEETING witn THE LIVERPOOL ENGINEER- 
wG Society.—Wednesday, February 7th. At the Royal Institution, Col- 
quitt Street, Paper on '* The Electrical Propulsion of Ships," by Mr. R. 5. 
Johnson. 

. (Dundee Sub-Centre).—Thursday, February 8th. At the University 
College, Dundee. At 7.30 p.m. Paper on ** High-voltage Transmission by 
Underground Cables," by Mr. A. M. Taylor. 

(Western Oentre).—Monday, February Sth. At the South Wales In- 
stitute of Engineers, Park Place, Cardiff. At 6 p.m. Paper on '' Some 
Problems in High-speed Alternators and their Solution,". by Mr. J. Rosen. 

Electrical Society of Qlasgow.—Tuesday, February 6th. Papers on * Elec- 
tric Vehicles," by Mr. C. W. Marshall, and on “ The Present Inefficiency 
of Electrical Trading : Its Causes and Remedies," by Mr. J. B. Epsteen. 

Institution of Heating and Ventilating Engineers.— Tuesday. February 6th. 
At the Holborn Restaurant, W.C. At 2.30 p.m. Annual general meeting; 
paper on ** Theory of Combustion of Gascous and Liquid Fucls," by Prof. 
W. E. Garner; 7 p.m., Dinner. 

Roentgen Society.—Tuesday, Februarv 6th. At the Institution of Electrical 
Engineers, Victoria -Embankment, W.C. At 8.15 p.m. Ordinary mecting. 

Royal Society of Arts.—Wednesday, February 7th. At John Street, Adelphi, 
W.C. At 8 p.m. Paper on ‘ Electrical Resistance Furnaces and their 
Uses," by Mr. С. R. Darling. 

Greenock Electrical Society.—Wednesday, February 7th. At. 22, West 
Stewart Street. At 7.45 p.m. Paper on '" The National Aspect of Elec- 
tricity Supply," by Mr. F. H. Whysall. 

Industrial League and Oownoll.—Wednesday, February 7th. At Caxton Hall, 
S.W. At 7.30 p.m. Lecture on “Some Obligations of Industry to 
Labour," by Mr. F. О. Roberts, М.Р. 

Chief Technioal Assistante’ Association.— Thursday, February 8th. Discus- 
sion on ** The Chlorination of Circulating Water, with special reference 
to the Cleaning ef Condenser Tubes and Maintenance of High Vacuum," 
to be opened by Mr. J. R. J. Bowden. 

Optical Society.—Thursday, February 8th. At the Imperial College of 
Science and Technology, S. Kensington. At 7.40 p.m. Annual general 
meeting; Presidential address by Sir Frank Dyson, F.R.S. 

Chelmsford Engineering Society.—Thursday, February 8th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on '' Heating and 
Ventilation of Engineering Workshops," by Mr. M. F. Stevens. 

Royal Institution of Qreat Britain.—Friday, February 9th. At 21, Albemarle 
Street, W. At 9 p.m. Lecture on ‘* Rethamsted* and Agricultural 
Science," by Sir John Russell, F.R.S. 

Junior Institution of Engineers.—Friday, February 9th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecture on '' The Effect of Temperature on 
the Properties of Engineering Materials." by Prof. F. C. Lea. 

Edinburgh Electrical Society.—Fridav, February 9th. At. the Philosophical 
Institute, At 8 p.m. Paper on " Some of the Less Obvious Uses of 
Electricity," by Mr. УУ. F. Martin. 

Association of Mining Electrical Engineers (Lothians Branch).— Saturday, 
February 10th. At Niddrie. Paper on '" Pumping Plant," by Mr. W. H. 
McLean. 

Association of Engineers-in-Oharge.—Saturday, February 10th. At St 
Bride's Institute, Ludgate Circus, E.C. At 7.30 p.m. Social and dance. 
Salford Technical and Engineering Society.—Saturday, February 10th. At 
the Royal Technical College. At 7 p.m. Lecture on * Radio Telephony 

and Broadcasting," by Mr. Н. G. Bell. 

Birmingham and District Electrio Olub.—Saturday, February 10th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Lecture on '' Advertising and 
Salesmanship in Relation to the Electrical Industry," by Mr. J. W. 
Beauchamp. 


THE “ELECTRICAL RBVIEW" SERVICE 


DEPARTMENT. 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
; The makers or suppliers of the following devices are asked 
or:— 

Емсо radiators. 

FanNoN terminals or connectors. 


NOTES. 


The Electrical Engineers' Ball.—This very popular and 
now eagerlv anticipated annual event was held on Friday, 
January 6th, at the Hotel Cecil. The prevailing industrial 
depression was in no sense reflected either in the numbers or 
the good spirits of the guests, who totalled almost 550, a 
marked increase on the figures of last year. 

Even this record, however, would have been considerably 
eseeeded had nef the committee acted with commendable 
lirmness in declining to entertain the many applications which 
Were received after a sufficient number of tickets had been 
disposed of to fill the available dancing space. 

We do not recall a more successful evening; the orchestra 
Was excellent. (though suflering a little through being hidden 


in the gallery, so as to allow greater space on the dancing 
floor), and the refreshments and service provided by the hotel 
were an improvement on recent years. Generally it would 
be difficult at any time to find a gathering in which so many 
faces well known to the electrical world could be seen, and 
certainly at no other function is it possible to secure such clear 
and obvious demonstration of the fact that the eminent can 
and do unbend. i | | 

It may not be amiss to say that success 18 seldom achieved 
without work, and that Friday night's success was only 
achieved as a result of many months of hard work on the part 
of the Executive Committee. While we know they do not 
want to be thanked, we also know that they ought to be 
thanked, and on behalf of many who have expressed their 
appreciation to us, we extend our hearty congratulations to 
Messrs. O. H. Baldwin, W. Stanley Lonsdale, A. M. Sillar, 
Capt. R. J. Wallis-Jones, Messrs. J. E. Kingsbury, P. V. 
McMahon, C. H. Wordingham, C.B.E., and A. H. Walton. 


Electrical Wholesalers’ Dinner.—The dinner of the Elec- 
trical Wholesalers’ Federation, Ltd., is to be held at the 
Trocadero Restaurant, on Thursday, March Ist. 


London's Electricity Supply.—The London Electricity. 
Joint Committee (1920), Ltd., which comprises the Brompton . 
and Kensington, Charing Cross, West End and City, Chelsea, 
London Electrie Supply, Metropolitan Electric, Kensington 
and Knightsbridge, St. James' and Pall Mall, Westminster, 
and Central Electric Companies, has been incorporated, with 
the object of formulating schemes for the improvement of 
electricity supply in London and the Home Counties, and is 
to introduce a Bill into Parliament in the next session to pro- 
vide i& with the necessary powers. Apparently there 1s an 
agreement between the local authorities and the company, 
according to which a municipal body of a similar character 
will be formed to centralise the generation of electricity for 
the supply of the local authorities’ areas. whilst the company 
will deal with the areas now supplied by companies. The 
company seeks powers to purchase by agreement any generat- 
ing station or main transmission line within the area, 
including the whole of the undertaking of the Central Electric 
Supply Co., Ltd*, but the former owners are to manage such 
works for the company, and any additional supply required 
must be furnished at a price not greater than the cost ot 
generation before the transfer. It is proposed to suspend 
the right of purchase of the companies’ undertakings held 
by the County Council until December 815%, 1971. After 
January Ist, 1932, a sliding scale of dividends and prices 18 
to be put into operation, according to which the standard 
dividend will be 8 per cent., which can be increased in pro- 
portion as the revenue is less than would be obtained by 
charging the maximum price. After providing for certain 
charges, the balance of revenue is to be applied to reduce the 
charges for the supply of electricity to the companies whose 
generating stations have been purchased. The company will 
not be authorised to supply electricity to private consumers. 


A Charitable Tramcar.—An electrically-illuminated tram- 
car, belonging to the Birmingham Corporation Tramways De- 
partment, has completed a third week's tour of various dis- 
tricts in that city. Collections were taken en route on behalf 
of the Lord Mayor of Birmingham's Unemployment Distress 
Fund. The total sum collected to date is £3,508. 


Gas and Electricity.—'* Aspects of the Fuel Problem ” is 
the subject of discussion by the Birmingham and Midland 
Section of the Society of Chemical Industry, and at the open- 
ing meeting at the University of Birmingham, on January 
93rd, contributions on '' Thermal Efficiency " were made by 
Dr. C. H. Lander, Deputy Director of the Fuel Research 
Board, and Dr. A. Parker, of the Research Department of the 
University of Leeds. The chairman was Mr. E. V. Evans, 
chief chemist of the South Metropolitan Gas Co., who stated 
that the gas industry had perhaps, by reason of its old age, 
not made that progress that was necessary. But electricity, 
its great rival, was probably its best friend in disguise, in 
fact that rivalry had led to some of the advances made in 
recent years. He stated that the problems of the gas industry 
were as numerous as ever, particularly in the sale of by- 
products. In the discussion following the paper, Mr. Forrest 
(Electricity Department, Birmingham) pointed out that elec- 
tricity works could use low-grade coal and large quantities of 
slack: much material formerly discarded at the pit head 
was now being used in this way. Mr. Benton said it was 
obvious that both gas and electricity had a well-defined place 
in the country, though he thought the former was the more 
necessary. | 


Fatality.—4 motor attendant received a fatal shock while 
at work in the Wallsend section of No. 11 pit, Lumphinnans 
Colliery, Fife, on January 26th. When the man was found 
it was noticed that one of the switch boxes was open, and 
it is thought that he had been working at the box when he 
received the shock. 


Cast Iron Research.—The Monthly Circular of the British 
Cast Iron Research Association says that in the United States 
the work of the national cast-iron research body has resulted 
in a marked improvement of quality; considerable reduction 
in operating costs; the formation of the ‘ research habit i 
in each plant organisation; and a tendency to do better work 
exhibited by all who have responsibilities in production. 
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Railway Electrification Justifled.—Mr. Sidney Withington, 

electrical engineer of the New York, New Haven, and Hart- 
ford Railroad, recently contributed an article to the Railway 
fcview upqn the results of the electrification of the system 
with ‘which he is connected. The electrification commenced 
with a small branch іп. 1907, but was gradually extended to 
deal with the suburban traffic’ and the freight and switching 
yard services. This last extension was completed in 1914, and 
since then the whole of the 88 miles of line has been electrified. 
The main line consists of four tracks, with the exception of 
12 miles of six-track route. The single-phase, 11,000-V, 25- 
cycle power is generated by the company, and it is calculated 
that the annual saving of coal as eompared with the best 
steam locomotive practice is 200,000 tons. The power used by 
the, company for auxiliary 
$100,000 to be made annually. The appreciation of electric 
iraction by the public has been manifested in the rapid 
growth of suburban traffic. | | | 


. Society of Technical Engineers.—4A meeting of the Sheffield 
Branch of the Society was held on January 25th, when Mr. 
Norman Wyld, director, spoke of the position of the salaried 
"brain workers " in industry and the need for their proper 
organisation. ‘He said it was the aim of the Socicty to remove 
from the conditions of service all those elements which diverted 
á man's mind from his work, including unemployment. 


!: Appeintments . Vacant.—Draughtsman - (temporary) for 
the City of Carlisle Electricity Department; clerk of works 
(£6), for the East. Grinstend Urban District Council Elec- 
tricity ‘scheme; draughtsman (temporary). for the Wimbledon 
Corporation: Electricity Department. (See our advertisement 
pages to-day.) pon T FE e s i is: | 


` Radio-Telephony in Australia.—The Commonwealth Con- 
troller of '' Wireless '' states that the number of licensed 
amateur. stations in the Commonwealth is about 800, of 
which only about 20 are equipped for both transmission and 
réception. И. 

` Active steps toward the establishment of a general broad- 
¢asting system by radio telephone are to bé taken by the 
various companies already operating in Australia. The posi- 
tion in Australia has been discussed by representatives of 
seven of the largest manufacturers of radio apparatus. and 
it has: been decided to approach the Federal Government, seek- 
ing the right to form a broadcasting company. The firms 
interested are:—New System Telephones, Radio-Commu- 
nication (Pacific) Co., . Western Electric Co., Australian 
General Electric Co., Siemens Bros., Ltd., Metropolitan- 
Vickers, and British General: Electric Co. 

Radio concerts have beén broadcast recently in Melbourne 
very successfully and with the introduction, on December 
Ist, 1922, of new regulations, the registration fee was reduced 
from £2 to 10s., which it is expected will greatly increase the 
applications for permission to establish experimental stations. 
Large quantities of radio apparatus are being manufactured 
locally of excellent quality and finish; the Amalgamated Wire- 
less (Australasia), Ltd., proposes to manufacture receivers for 
amateur use locally. Revised regulations for the control of 
radio telegraphy and telephony came into operation on Decem- 
ber 1st. They have.been devised to meet the changed position 
consequent upon the rapid development of privately-owned 
wireless stations. A feature is the precaution taken to prevent 
the establishment of secret stations in any part of the Com- 
monwealth. Installations must be operated by certificated 
operators, and with regard to land stations the regulations 
stipulate that unless specially authorised by the Minister, the 
licensed installation shall not be utilised for the conduct of 
commercial traffic constituting competition with the Post- 
master-General's telegraph and telephone services. The regu- 
lations provide for licences for broadcasting stations used 
for the purpose of disseminating news or entertainments. 
These installations must also be operated by certificated 
operators, and a stipulation is made that the stations shall 
not be employed for broadcasting advertising matter or com- 
mercial traffic, Further regulations relating to the control of 
broadcasting installations will be issued later. 

- The fees for the various types of licence will be as follows :— 
Coast station, £1; ship station, £1; land station, £1; broad- 
vasting station, £5; experimental licence (transmitting and 
receiving), £1; experimental licence (receiving only), 10s.; 
portable station, £1; aircraft station, £l.—.1ge (Melbourne). 


Pulverised Fuel in the United States.—Thc Lakeside 
generating station of the Milwaukee Electric Railway & Light 
Co. is the largest station. that has been designed to burn 
powdered coal exclusively as fuel. The plant was first pro- 
jected in 1916, but the war delayed operations, and the.con- 
structional work was not recommenced till January, 1920. 
The station is designed for an initial capacity of 40,000 kVA, 
and its ultimate rating will be 200,000 kVA. 

According to the Electrical World, a rotary dumper drops 
the contents of the cars into a track hopper fitted with 
bottom shaker feeders., From the hopper belt conveyors 
carry the coal over a magnetic pulley, which removes any 
iron which is present. Then the fuel is passed through a 
two-roll crusher and hammer mill, from which it is dis- 
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charged on to belts that carry it to the distributing belts 
over the green-coal bunkers in the pulverising plant. ‘The 
crushers have a capacity of 150 tons of mine-run coal per 
hour and the belt conveyors a capacity of 250 tons per hour 
at a speed of 250 ft. (76 m.) a minute. When future needs 
require it the coal can be by-passed around the crusher and 
conveyed to the storage dock, where it will be handled by 
a bridge. `- | | 

For pulverising, eight mills, with a capacity of 6 tons an 
hour each, are provided. The coal is delivered from them in 
such condition that 75 per cent. of it wil pass through a 
300-mesh screen and 90 per cent. through a 100-mesh screen. 
Each mill is provided with a fan for separating the pulverised 
particles that have been reduced to the desired fineness. 
These particles are discharged into cyclone separators, where 
the fuel is separated from the air and allowed to fall into a 
screw conveyor, which conveys the fuel to storage bins. 
From these it is taken by the conveying system to the fuel 
bins in the boiler-room. 

Three driers, with a capacity of 10 tons an hour each, are 
provided, and will reduce the moisture content of the coal 
from 10 to 2 per cent. Screw conveyors carry the coal во 
dried to bucket conveyors, which in turn deliver it to another 
system of screw conveyors for transport to the dried coal 
bins over the pulverising mills. | 

The green-coal bunker into which the coal is first dis- 
charged by the belt conveyor from the unloading hopper is 
in the pulverising plant. It has a capacity of 3,400 tons, or 
slightly more than three and one-half days’ supply for maxi- 
muin operation of all the boilers in this section of the plant. 
From this bunker the coal is taken by -three screw con- 
vevors, which deliver it to automatic scales. These in turn 
take it to another set of screw conveyors feeding into the 
driers. This arrangement permits the use of any one of the 
three driers, and also makes it possible to check the coal 
accurately as it is used. | 
- The coal is fed into the furnaces by screw conveyors from 
the storage bins overhead. 


United States Electric Vehicle Market.—Business in the 
electric vehicle market during December was active. The 
American Express Co. has placed orders for 900 trucks, 35 
of which are for use in New York, 50 in Boston, and the 
balance for distribution in Philadelphia, Buffalo, and other 
cities. - When these vehicles are delivered, this company will 
have more than 1,450 electric trucks in service. 

The Electrotaxi Corporation; which about three months ago 
placed a fleet of electric taxis on the streets, has purchaser 
two more cars; the taxis are proving extremely popular. 
The batteries of these taxis are charged twice daily; the cars 
have an operating radius of about 120 miles, with a maxinmin 
speed of 25 miles an hour. Another taxi company, which 
operates a fleet of gasoline-driven vehicles, is reported to be 
negotiating for the purchase of 200 electric taxis for use in 
New York City.—Reuter's Trade Service (New York). 


A Petrol-Electric Crane.—The latest application of their 
petrol-electric commercial motor vehicle by Messrs. Tillings- 
Stevens, Ltd., of Maidstone, takes the form of a travelling 
crane. The crane, which is the work of Messrs. Henry J. 
Coles, Ltd., Derby, is mounted permanently on the chassis in 
such a way that the jib can be completely revolved round the 
vehicle in either direction. The crane is equipped with a 
4-h.p. electric motor, the necessary current being supplied by 
an engine and generator which form the power plant of the 
chassis propelling mechanism, and it is adapted to lift a load 
of two tons at 10 ft. radius. 


A Wireless Conference.—It is reported that a conference 
of representatives of wireless companies of Europe and 
America is in progress in London, the purpose of which is to 
bring about a combination of radio-telegraph organisations 
with special reference to the development of communication 
by telegraph and telephone with the South American 
Republics. The negotiators include Mr. Godfrey Isaacs and 
Col. A. F. Н. Simpson for Great Britain; Mr. E. J. Nally for 
the United States; Mr. E. Girardean for France; and Dr: 
Schapira for Germany. 

Concessions have been obtained for wireless stations at 
Buenos Aires and Rio de Janeiro, and in Colombia, and 
national companies. have been formed in the countries con- 
cerned. It is anticipated that in 14 months Rio will be in tele- 
phonic communication with Europe and the United States. — 


Electron Emission.—In an article published in Science of 
January 12th, by Drs. Irving Langmuir and K. H. Kingdon, 
of the Research Laboratory of the General Electric Co., 
U.S.A., particulars are given regarding the thermionic effects 
caused by alkali vapours in vacuum tubes. The article relates 
mainly to the effects of the vapour of metallic cesium, which, 
like thorium, forms a film on a tungsten filament consisting 
of a single laver of atoms, and enables a very high electron 
emission to take place. Similar effects have been observed 
with the vapours of other alkali metals, notably rubidium. 
The theory of the subject is detailed in the article. i 

The extremely important discovery of the properties of 
thoriated filaments, of which particulars were published in our 
last issue (pp. 122 and 182), have since been given prominence 
in the daily Press. 


* 


The British Electrical and Allied Industries Research Asso- 
сіаиоп.-— ne halt-vearly review. of progress just issued by 
the Association shows that a classification of fibrous insulating 
materials, their use and requirements, hus been completed, and 
a series of suitable test methods has also been developed. 
These аге the basis of purchasing specifications which the 
Association is now drafting: for materials of this group. 
Experiments upon the heat-resisting properties’ of composite 
insulating materials have been completed and sufficient. data 
have been obtained to draft a specification dealing with these 
properties. At the same time, a provisional classification has 
been drawn up of the moulding properties of composite 
insulators, and attention given to the еїесіз of oils upon these 
materials. | О, | — 

A full report is expected upon the whole of the investi- 
gations of porcelain; these include tests of electrice strength 
up to 40) deg. C. and resistivity tests to 1,200 deg. C.; samples 
for furnace work have not yet been tested. Progress has been 
made upon the study of porosity by electrical methods, and 
upon uniformity of vitrification. For certain researches upon 
porcelain, the Association is co-operating with Government 
departments, notably with the General Post Office, in the 
study of surface deposits. | 

Work upon micanite, embracing a wide range of physical, 
mechanical and electrical tests, is almost complete, and a com- 
prehensive report will shortly be issued upon this material. 
The study of mica has proceeded из far as the mechanical 
properties. Research upon insulating oils is directed towards 
the improvement of the electrical characteristics, to the deter- 
mination of physical constants, and to the phenomena of heat 
transference. Sludging tests are under discussion with foreign 
experts, and it is believed that they may be simplified. Oil 
purification by the use of centrifugal separators has been most 
promising, and the merits and limitations of available machines 
for this purpose are being studied. E o 

The electric strength of insulating oils is the subject of a 
detailed investigation, in which the superiority of the horizon- 
tal position for spherical test electrodes has been definitely 
established. It is also hoped to develop a test method not 
requiring the expensive high-pressure equipment now neces- 
sary. The section of the Association dealing with conductors 
has in preparation reports upon the heating of buried cables, 
and upon the mechanical properties of overhead line materials; 
з report already issued (dealing with wooden poles for over- 
head lines) has raised sorne important questions and will lead 
to an extension of the tests. 

It is disturbing to learn that certain research upon electric 

control apparatus is held up pending the provision of the neces- 
sary facilities and funds. The value of these researches, 
especially to large users and suppliers of electricity, is such 
that a special appeal is made for support. For instance, the 
unque installation of test apparatus erected at the Carville 
power station for the investigation of switching and arcing 
has already given some most valuable results. The oppor- 
tunity presents itself for the execution of much additional 
work whilst this expensive equipment is yet available. 
_ The corrosion researches upon steam condensers, carried out 
m co-operation with the Institute of Metals, are. proceeding 
actively, Research upon turbines and upon the behaviour of 
steam in turbines, forms another co-operative feature of the 
Association's activities; reports are expected upon blading and 
nozzles research, the latter to be published by the Institution 
of Mechanical Engineers. а 

Varnish-paper boards and tubes of synthetic resin from a 
variety of sources have been tested and have shown wide 
divergencies in quality; the more promising of these have 
been selected for further tests. It has been demonstrated to 
manufacturers that these products are capable of* marked im- 
provement, and they are giving the matter close attention. 
Researches concerning the thermal resistivity of dielectrics in 
general are unfortunately to be deferred through exhaustion of 
funds, The study of dielectric losses, however, has been ex- 
tended to cover radio frequencies, and good progress has been 
made in the application of cathode-ray tubes to this investiga- 
поп. Various interested .technical bodies have received 
recommendations covering the heat-resisting properties of 
dielectrics, and methods of test are being developed to deal 
with every branch of insulating materials. А report just 
received shows that some quite unexpectedly important 
features are apparent in the relative accuracy of laboratory 
and workshop tests for electric strength, and these are to be 
further investigated. | 


Smoke Abatement.—After the long interval of eight vears 
the Smoke Abatement League of Gre Britain held s meeting 
In Manchester on January 24th. It was decided to continue 
to co-operate with the London Coal Smoke Abatement Society 
an to secure that restrictive legislation will not be modified. 
пе member spoke in favour of technical classes for stokers, 
and the education of manufacturers regarding the waste of 
money involved by the discharge of black smoke. 


Service Note.—Honorary Colonel А. Bain T.D 
У Inst.C.E.. M.I.E.E., has relinquished the appointment of 
onorary Colonel of the London Signal Companies (A.T.), 
which he had held from July, 1912. Colonel Bain has had a 
tinguished service in various parts of the world, and has 


a been connected with the London Territorial Force Asso- 
Mi. 
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Industrial Profits.—According to some interesting figures 
which have been cómptled by the Central Coüsicil for. Economic 
Information,: the ‘net: profits made by jà representative in- 
dustrial companies engaged: in: production. fell from £76,435,187 
in 1921 to £55,274,125 in 1922. There were not decreases in 
all classes, and it is noteworthy that 26 electric light and power 
companies advanced their profits from £1,742,441. to £1,534,322, 
while gas profits for 32 concerns went up from £94,536: to 
£1,681,015, and 14. tramway companies Increased their net re- 
sults from £379,261 to £530,176. The largest decrease, ex- 
cepting in the case of textiles, and one which ‘is. deplorable 
from the trade and employment standpoints, is in iron, coal, 


‘and steel, 75 companies engaged in connection therewith show- 


ing a drop from £12,631,842 to £8,781,855. Bearing the in- 
dustrial slump of 1922 in mind, it is not altogether a matter 
for rejoicing that the net profits of 83 brewery companies 
leaped up from £2,091,570 to £7,806,196. | 

The Mangnall-Irving Thrust-Borer.—A demonstration of 
the Mangnall-Irving thrust-borer, described in our issue of 
April 21st, 1922 (p. 545), was given on January 25th and 26th 
at Friern Barnet, where it was required to take cables beneath 
a road jn connection with the North Metropolitan E.S. Co.'s 
system.- Pits were sunk on each side of the road, and after 
a certain amount of delay, due to the hard nature of the road 
in the centre, a three-inch duct was successfully cut. Further 
cuts were made by commencing with a small-diameter cutting 
head and opening them out with heads of successively larger 
diameters. ‘he task was rendered difficult by the stubborn 
material composing the centre of the road, but even во the 
method was an improvement upon excavation, especially as 
the road bore a double tramway track. It will be remembered 
bv readers of our description of the apparatus that the action 
is purely a thrust, there being no rotating motion of the cutter 
whatever. The power is hydraulic, and in operating through 
clay only a few hundredweights of pressure is necessary; for 
harder materials it necessarily rises, and a pressure-gauge upoL 
the hydraulic pump indicates when it has reached the safe 
limit. At a sudden rise the pressure is immediately shut о 
and the gear withdrawn by swinging up the operating cylinder 
which acts upwards, pulling upon wire ropes attached to the 
end of the thrust bars. "he latter are about three feet in 
length, and are screwed end to end, being fed into the cylinder 
as their predecessors are driven home. MN. Eon 
. The device 18 now being used in all parts of the country for 
power and telephone cable laying. It has been found that 
" Key " fibre conduit with long socket joints (made by the 
Key Engineering Co., Ltd.) is the most suitable duct to use 
with the apparatus, owing to its uniform exterior, . ©) ,' 


Stainless Steel.—4At a meeting of the Chelmsford Engi- 
neering Society on January 18th, Mr. Harry Brearley read a 
paper on '' Stainless Steel." The first part of the paper dealt 
with the causes and nature of iron rust, and the author des- 
eribed experiments which had been carried out in this direc- 
tion. He went on to explain how, by the addition of chro- 
mium, steel was rendered proof against the action. of water 
and other liquids, and dealt with the heat treatinent which 
guarded against galvanic action. 


The Training of the Disabled.—The Select Committee 
appointed to examine and report upon the systems adopted in- 
other countries to provide for the employment of disabled ex- 
Service men, and to recommend a system for this country, has 
presented its report (H.M. Stationery Office, 3d. net): Twenty- 
five meetings have been held and 17 witnesses examined, 
reporte on foreign systems have been submitted by the Inter- 
national Labour Office, and several members have vieited 
France, Belgium, Germany, and Italy to study the arrange- 
ments made in those countries. Canadian and Australian 
schemes have also been examined. The number of disabled 
ex-Service men unemployed is estimated at 100,000, or 11 per 
cent. of their number. The number of firms upon the King's 
Roll in May, 1922, was 30,000, but there is a decline. e 
committee ws the conclusion that the voluntary eystem is 
failing, and it therefore examines compulsory schemes, but on 
eight counts dismisses these as impracticable in this country, 
although they have been instituted in other countries in 
Europe. It is considered that Great Britain has peid ineuffi- 
cient attention to the question. Without suggesting compul- 
sion, the committee states that a body similar to that set up 
under the compulsory scheme in Italy ehould be appointed to 
deal with the placing of men in industry. Commenting on 
the present voluntary system, the committee states that it is 
too rigid, there ів a lack of the “human touch," and an 
absence of incentive to joining the King's Roll. The training 
at Government factories has been insufficient and too short. 
The machinery of the King's Roll could be greatly improved 
by more local canvaesing and stimulation of interest by 
decentralisation. Reorganisation of training in Government 
factories is urged, and the additional expénditure incurred’ 
would only absorb funds which are at present being diverted 
to other uses.. Among other recommendations are the setting’ 
up of local voluntary bodies to administer a scheme, the pro- 
vision of improverships for trainees, and the organisation of a 
system of after-care suitable to local conditions. The report 
concludes by saying that the problem is so urgent that the 
proposals ehould be carried out forthwith, and goes so far 
as to say that if the suggestions do not meet with suqess by 
е 1923, a modified scheme of compulsion should be in- 
stituted. 
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Electric Vehicles in London.—The L.C.C. has recently 
had under consideration applications for sanction to loans by 
borough councils to enable them to purchase electric vehicles 
for refuse collection. The largest amount for which sanction 
was sought was £40,830. This was required by the Hackney 
Borough Council to provide twenty-four electrically-propelled 
vehicles at £800 each, garage accommodation, charging plant, 
&c. It is estimated that '' electrics ’’ effect an annual saving 
of: £1,942.  - Г ш | { 

Islington Borough Council had previously received sanction 
to borrow £42,600 for electric vehicles, and recently it was 
given permission to borrow an additional sum of £1,820 for 


extra charging plant. 


LI 


———————————"" 


INSTITUTION NOTES. 


tion of Electrical Engineers.—ANNUAL DINNER. 
oen to remind our readers that this function will take 
place on ‘Tuesday next (February 6th). Those intending to 
be present and who have not already applied for tickets 
should do so without delay, as otherwise they will run the 
risk of finding that the whole of the seating accommodation 
n allotted. | 
te MEETING.—Àt an informal meeting, on January 
92nd, Mr. A. B. Eason occupied the chair and Mr. A. G. 
Warren opened a discussion on '' Insulators and Insulating 
Materials.” ; | р 
Mr. Warren's remarks were mainly concerned. with 
materials in their relation to the e.h.p. stresses, and the new 
radio frequencies. He stated that, except for a few recorded 
American opinions, there was very little written matter on 
the subject, and one had consequently to grope and experi- 
ment for oneself, while the problem was complicated by the 
small units involved. After describing verbally and with 
diagrams the operations of electrical leakage he asserted the 
need for the ideal dielectric, and appealed for research into 
i roduction. 
ар, С. С. Paterson said with regard to the data for tem- 
perature and time under test, that the Electrical Research 
Association had got out a tentative specification that the 
manufacturers and users might co-operate on and try out for 
results. Mr. H. M. Sayers reminded the meeting of the work 
of Mr. G. L. Addenbrooke on the subject, and he strongly 
supported the appeal for further research. He asked the 
meeting ‘to imagine the enormous boon to the induatry if 
there could be produced a dielectric with the mechanical 
properties of lead; or if, for instance, we. could only have 
mica in solid lumps instead of in laminations. Mr. P. 
Dunsheath boldly assailed the stress hypothesis; he thought 
the whole point was concerned with the generation of heat, 
and its dissipation. . 
Messrs. A С. Collins, W. 8. Flight, A. Monkhouse, E. W. 
Moss, W. E. Rogers, A. Rosen; A. C. Warren, and Dr. E. H. 
Rayner also spoke. | : 
WESTERN CENTRE.—We have received а сору of the Centre's 
1922-23 handbook containing names of officers and members, 
the annual report for 1921-22, extracts from the Institution s 
Articles of Association, &c. The annual report shows an 
increase in membership from 421 to 507 and a satisfactory 
financial position. We have also received a combined pro- 
gramme of meetings of the South Wales Institute of Engi- 
neers and the local branches of the Institutions of Civil, 
Electrical. and Mechanical Engineers from January to May. 
Inisu. CENTRE.—At the instance of the Irish Centre of the 
Institution a meeting was held last week in Dublin, at which 
Mr. A. G. Bruty, M.I.E.E., outlined and explained the Insti- 
tution's scheme for the voluntary registration “of clectical 
contractors, at the drawing up of which he represented 
Ireland. It was pointed out that the scheme was a matter 
of distinct importance’ to the public as a whole, being an 
effort to eliminate poor electrical work. There was m fair 
representation at the meeting of consulting engineers, archi- 
tects, electrical contractors, and others interested, and a use- 
ful discussion ensued. Mr. E. C. Handcock, M.I.E.E. (chair- 
man of the Centre), was present. 
NORTH-EASTERN CENTRE.—Students’ Sectton.—A meeting of 
the Section was held at Anmnstrong College, Newcastle, on 
January 26th. when Mr. Rochester read а paper on * The 
Testing of Large Turbo Plant on Site." Mr. Kilner was in 
the chair. The paper was followed by a very interesting dis- 
cussion. The next meeting is to be held on February 9th, 
when Mr. C. H. Davidson will address the students on 
“ Electrical Machinery." "Dl he.Section recently participated 
with the iunior sections of the N.E. Coast Institution of Engi- 
neers and Shipbuilders and the North of England Institute 
| Mining and Mechanical Engineers in a very successful 
dance. 


Iron and Steel Institute.—The annual meeting of the 
Institute is t» be held at the Institution of Civil Engineers 
on Mav lOth and V th, and the annoal dinner will take place 
on the evening of, the first day. The autumn meeting will 
take place in Milan, when the principal metallurgical centres 
and hydro-electrie power stations of Italy will be visited. 


OUR PERSONAL COLUMN. 


The Kditors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
_and industry, also electric tramway and railway officials, to 
keep readers of thë ELECTRICAL REVIEW posted as to their 
movements. 


Mr. J. A. RoBERTSON, who has held the position of Borough 
Electrical Engineer of Salford during the last nine years, will 
relinquish his duties as from February Ist next, to devote 
the whole of his time to his consulting practice. Mr. Robert- 
son is retained by the Salford Corporation as consulting 
engineer for the new power station and transmission system 
at Agecroft, and is also consulting engineer to the Preston 
Corporation for the new power station on the Ribble. His 
offices are at Brazennose House, 90, Brazennose Street, 
Manchester. 

We read in The Times that the Iondon Telephone Advisory 
Committee have, on -the occasion of the retirement of Mr. 
С. F. Preston, the London Telephone Controller, passed the 
following resolution :— 

That this Committee, having heard that Mr. Preston is 
retiring from the controllership of the London Telephone Ser- 
vice, desire to place on record their sense. of the able and 
valuable services which he has rendered to the business com- 
munity in that capacity, and their appreciation of ihe readi- 
ness which he has shown at all times to assist the Committee 
in pier with questions which have arisen between them 
and the Department. The Committee further desire to offer 
to Mr. Preston their best wishes on his retirement." 

Mr. Harry Hancocks has been appointed manager of the 
London branch of the Concordia Electric Wire Co., Ltd., 1n 
place of Mr. R. W. Belcher, resigned. 

The future permanent address of Mr. J. W. Meares, for- 
merly electrical adviser to the Government of India, is 
Elstowe, Jenner Road, Guildford, Surrey. Telephone No.: 
Guildford 782. 

Lord Crewr has resigned his membership of the Governing 
Body of the Imperial College of Science and Technology, and 
Lord BUCKMASTER has been appointed to be a member until 
May 3186, 1925. 

In the telegraph engineering department of the Post Office 
of the Irish Free State, Mr. P. MuLLIGAN, acting engineer- 
in-chief, has been promoted to be engineer-in-chief ; Mr. J. H. 
SHAW, executive engineer; and Mr. J. McCaNpLEss, and Mr. 
J. W. O'NEILL, assistant engineers, at headquarters, Engineer- 
ing Establishment. We regret to learn that Mr. MARK 
ROBINSON is seriously ill. 

Mr. J. E. EDGECOMBE kas resigned the position of director 
of the Electric Lamp Manufacturers’ Association. Mr. C. W. 
SuLLY (of Messrs. Siemens Bros. & Co), who has been 
appointed to succeed him, took up his duties yesterday. 


Obituary.—The Hon. R. C. PansoNs.—We regret to record 
the death, which took place m London, on January 26th, of 
the Hon. Richard Clere Parsons, elder brother of Sir 
Charles Parsons, F.R.S. He was the third son of the third 
Earl of Rosse, and was 71 years of age. He was prominently 
associated with engineering undertakings, was responsible 
for various water and drainage works in foreign countries, 
was connected with many engineering and other scientific 
institutions, and had contributed numerous papers to the 
proceedings of scientific societies. 

Mr. Гео StormMont.—-We regret to learn of the death of Mr. 
Jeo Stormont, one of the musical directors of the Electro- 
Harmonic Society. | 


NEW COMPANIES REGISTERED, 
Frank Royle, Ltd. (187,223).—Private company. Regis. 


tered January lyth. Capital, £400 in £1 shares. To acquire the business of 
electrical and mechanical engineers carried on by F. L.. Rovie and G. Dane 
as "Е. Royle & Co." in Liverpool. "The ‘permanent directors. are:—F. L. 
Royle (chairman), ** Lee Vale," Belle Vale Road, Gateacre, Liverpool; W. R. 
Leitch, '* Rowklev," School Road, Hightown, Liverpool; G. Dane, 12, Hish- 
ipn View, Stoneyeroft, Liverpool. Registered office : 30, Leeds Road, Liver 
pool. 


Yera Electrical, Ltd. (187,238). — Private company. 
Registered January 19th. Capital, £100 in £l shares. To carry on the 
business of electrical and general engineers, manufacturers of and agents 
for the salè of electrical and other fittings, бс. The subscribers (each with 
one share) are :—Mabel England, 7, Henrietta Street, Covent Garden, W.C., 
clerk; L. G. Coppin, 7, Henrietta Street, Covent Garden, W.C. The sub- 
scribers are to appoint the first directors. Registered ofice: 104, High .Hol- 
born, W.C.1, 


Coal Gas and Electrical Investment, Ltd. (187,187).— 
Private company. Registered January 18th. Capital, £1,000 in 950 pref. rence 
shares of £1 each and 1,000 ordinary shares of Is. each. To carry on the busi- 
ness us indicated by the title, that of coke manufacturers, miners, smelters, 
engineers, electricians, manufacturers of chemicals and manures, distillers, dve 
makers, and metallurgists, and that of a gasworks and electric light company. 
The subscribers (each with one preference share) are:—H. W. Clayton, 47 
Vespan Road, W.12, clerk; C, Wybrow, 100, Denmark Road, S.E.5 clerk. 
The first. directors аге not named. Registered office: 14 and 16, Cockspur 
Street, S.W. | T 


Centrifugal Clutches, Ltd. (187,240). Private companv. 
Registered January 20th. Capital, £1,000 in £l shares. To acquire and desl 
In interests in any patents for inventions reliting to centrifugal clutches and 
pulleys and other mechanical and electrical plant, &e. The subscribers аге : 
—W. M. Lydall, A.M.LE.E., 32, John. William Street, Huddersfield, 
neer, 200 Shares: Mrs. L А. М. Lydall, 91, Grasmere Road, Huddersfield 
M shares; W. E, Brown, ASAA 9JL Belsize Park Gardens, Hampstead, 
N.W. The first directors are not named. Sécretan: W. E Brown. = 


engi- 


Vol: 92, No. 9,358, FEBRUARY 2, 1923] THE ELECTRICAL REVIEW. 


187 


Broadcasting Installations, Ltd. (187,256).—Private com- 
pany. Registered January 22nd. Capital, £1,000 in £l shares. To carry on 
the business of manufacturers of, апа dealers in apparatus, instruments, come 
ponent parts, accessories, and things used in connection with radio-telc- 
graphy, telegraphy through space, wireless telephony, and deep-sea soundings, 
ac. ‘Lhe provisional directors are:—W. A. Bishop, 22, Queen Anne’s Gate, 


S.W., company director; Capt. О. Lilly, 51, Glasshouse Street, W.L. Solici- 
tors: A. J. Greenop & Co., Bush Lane House, E.C. 
Walter Bennett, Ltd. (12,527).—Private company. Regis- 


tered in. Edinburgh on:January 20th. Capital, £2,000 in £1 shares. To carry 
on the business of electricians, mechanical engineers, manufacturers ol motor- 
cars, aeroplanes, motor-boats, &c. The first directors are :—W. 
* Kilmallie,” Bishopton, electrical engineer; D. W. Lockhead, * Falside,” 
Paisley, chartered accountant. Secretary: W. Bennett. 


Victor Radio, Ltd. (187,278).—Private company. Regis- 
tered January 22nd. Capital, £500 in 21 shares. To carry оп the business 
of manufacturers of, and dealers in and agents for the sale of all electrical 
or other contrivances for receiving and/or transmitting messages, photo- 
graphs, pictures, or other communications by radio or wireless, &c. The first 
directors. are ;—R. Hodgkinson, 43, Welbeck Road, Heaton, Bolton; J. R. 
Marsh, * 5t. Hilda," 1, Lathom Road, Southport; W. Hodgkinson, 49, Crosby 
Road, Smithills, Bolton; N. Hodgkinson, 43, Welbeck Road, Heaton, Bolton. 
Qualification, #50. Secretary: J. R. Marsh. Registered office: 3, Chapei 
Street, Salford, Manchester. 


Radio Ebonite Supplies, Ltd. (187,165).—Private com- 
puny. Registered January ltn. Capital, 21,000 in 1,000 10 per cent. par- 
ucipating preference shares of £1 each and 2,000. ordinary shares of 5s. each. 
Te carry on the business of manufacturers of, and dealers in wireless 
telegraph and electrical instruments, and suppliers of raw and finished 
ebonite or like material to the fountain pen, tobacco pipe, or any other trade. 
The first directors are:—A. E. E. Lee (managing director), 4, Little College 
Street, E.C.4, merchant; А. L. Bushell, ‘ Ingle Nook,” Beach Avenue, 
Leigh-on-Sea, artist (both permanent, subject to holding £100 shares each). 
Registered office: 4, Little College Street, Е.С. 


Metropolitan Electric Wire Co., Ltd, (187,326).—Private 
company. Registered January. 24th. Capital, £500 іп £l shares. То carry 
on the business of manufacturers of drawn wire, electric cabling, and lamps, 
and all articles. made from tungsten, molybdenum, and other metals, &c. 
[he subscribers ure:—D. Sharp, 2, Gresham Buildings, Basinghall Sireet, 
ҺСЗ, merchant, 32 shares; А. E. Eats, 5, Auckland Road, Ilford, electrical 
engineer, L share; S. L. Forbes, 64, Mortimer Strect, W., engineer, ЗІ shares; 
E. Schaap, 64, Mortimer Street, W., merchant, 31. shares; Н. К. Sharp, 
64, Mortimer Street, W., electrical engineer, ЗІ shares. The first directors 
are to. be appointed. by the subscribers. Solicitors : Kenneth, Brown, Baker, 
Baker, Lennox House, Norfolk Street, Strand, W.C. e 


N. E. S. (Bradford), Ltd. (187,303).—Private company. 
Registered January 23га. Capital, £1,500 in £l shares. To adopt ап agree- 
ment with А. Wilman and to carry on the business of electrical. engineers, 
dealers in electrical accessories, &c.. Fhe first. directors are :—A. Wilman 
(permanent managing director), 10, Wilman Hil, Wibsey, Bradford; >. 
Wiman, 10. Wilman Hill, Wibsey, Bradford. Qualification: 99 shares. 
Remuneration of managing director, £3 per annum and 2j per cent. of the 
gross turnover. Registered. office: 23, Bank Street, Bradford. 


Radolion Manufacturing Co., Ltd. (137,346).— Private 
company. Registered January 25th. Capital, £250 in £1 shares. To carry 
оп the business of electricians, manufacturers of generutors, accumulators, 
suppliers, and distributors of electricity and electric energy for lighting, 
heating, telegraphic, and telephonic communications, &c. The subscribers 
(each. with one share) are:—A. С. S. Couldwell, 7, Queen's Road, South 
Norwood, S.E., wireless engineer; S. L. Forbes, G$, Mortimer Sireet, W., 
engineer; E. Schaap, 64, Mortimer Street, W., merchant; D. Sharp, 2, 
Gresham Buildings, Basinghall Street, E.C.2, merchant; Н. B. Sharp, 64, 
Mortimer Street, МЛ. electrical engineer. The first directors are to be 
appointed by the subscribers, who may appoint themselves, Solicitors : Ken- 
reth, Brown, Baker, Baker, Lennox House, Norfolk Street, W.C. 


Swansea Welders, Ltd. (187,335).—Private company. 
Registered January 24th. Capital, £2,500 in £l shares. To carry on the 
business of welders, electric: welders, boiler makers and repairers, boiler 
smiths and sealers, boiler and steam-pipe coverers, general engineers and 
contractors, Se. The permanent directors. are ;—H. Grove, Rose Hill Ter- 
Due, Ynistawe, Swansea, engineer; M. E. Rees, ** Bath Villa,” Morriston, 
Swansea, engineering works proprietor, Qualification, £200, Manager: Н. 
Grove, Registered. office: The Albion Yard, Morriston, Swansea, 


R. W. E. Braham & Co., Ltd. (187,305).—Private com- 
pany. Registercd January 2nd. Capital, £000 in #1 shares. To acquire 
the business of a manufacturer of, and dealer in electrical and gas fitiings 
and general metal spinners carried on by А. Е. Hodgson, trading as "К, W, E. 
Prahim & Со,” at 21, Bowling Green. Lane, Clerkenwell, E.C. The first 
directors аге: А. E. Hodgson (managing director and secretary), 21, Bowling 


Green. Lane, Clerkenwell, E.C.1; G. L. Adams, 21, Bowling Green Lane, 
Clerkenwell, E.C.. Registered. office: 21, Bowling Green Lane, Clerkenwell, 
EC. 


Cary, Hallewell & Co., Ltd. (187,260).— Private company. 
Registered January 2nd. Capital, £200 in £1 shares. To carry on the 
business of electrical, mechanical, and “general engineers, manufacturers. of, 
amd dealers in raidio and wireless instruments, &c.. The permanent directors 
аге:—А. L. Cary, 12, Crouch Road, Stonebridge Park, N.W.10; W. Hallowell, 
16, Crouch Road, Stonebridge Park, МАЛО; E. LL.) Stacey, 44, Noríolk 


Read, Litthehampion, Sussex. Qualification, £50. Remuneration as fixed by 
the company. Registered office: New Era Engineering Works, Brentficld 
Road, Willesden, N.W.10. 


Elkay Electrical Manufacturing Co., Ltd. (187,153).-- 
Private company. Registered January 17th. Capital, £1,000 in £1 shares. To 
carry өп the business of manufacturers. and repairers of and dealers. in all 


kinds of electrical goods, е. The subscribers (cach with one share) are: 
Р. J. J. Ворен, Regont Palace Hotel, Piccadilly, МУЛ, merchant; A. 
Schinieselow, 4, Warnelord Place, Bushey, merchant. The first. directors are 


to be appointed by the subscribers, Registered office: 4, Southampton Row, 


МУСА. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hull Road Motor and Electrical Engineering Co., Ltd.— 
Mortgage debenture dated December ЗІМ, 1923, to secure £1,500, charged on 
the company’s undertaking and property, present and future, including un- 
called capital. Holders: Branch Nominees, Ltd. 


Anti-Vibration Electric Lamp Co., Ltd.—Particulars filed 
of £2,000 debentures authorised November 20th, 1922, charged on the com- 
panv's undertaking and property, present and future, including uncalled 
capital, the whole amount being now issued. 

Metropolitan: Vickers Electrical Co., Ltd.—Satisfaction to 
th extent of £205,000 on December 30th, 1922, of trust deed dated February 
Isth, 1999, Augusti Им, 1203, and August Ола, 1901, securing £1 468 40) mort- 
bate dében.cre stuck, : 


Bennet,- 


CITY NOTES. 


Stock Exchange Notices.—Dealings in the following have 


been specially allowed by the Committee under Rule 159 :—. 


County of London Electric Supply Co.—75,000 six per cent. cumulative prefer- 
ence shares of £1 each, fuily paid, Nos. 2,650,001 to 2,725,000; and 74,22) ordi- 
nary shares of £l cach, fully paid, Nos. 1,255,781 to 1,330,000. 

Applications have been made to the Committee to allow the 
following to be officially quoted :— 


Central London Railway Co.—£458,000 four and a-half per cent. redeemable 
debenture stock, 1942-1972. | 

City and South london Railway Со.—#9,750,000 four and a-half per cent. 
redeemable second debenture stock, 1942-1972. 


London Electric Railway Co.—£3,250,000 four and a-half per cent. redcem- 
able second debenture stock, 1942-1972. 


Brisbane Electric Tramways Investment Co., Ltd.—The 
directors announce that they have been advised by cablegram 
that, in accordance with the provisions of the Brisbane ‘l'ram- 
ways Trust Act of 1922, the tramways have beep acquired as 
from January Ist. The basis or principle upon which pur- 
chase money shall be assessed is to be determined by the Full 
Court of Queensland, and subject to appeal in the usual way. 
The purchase price, when determined, will be guaranteed by 
the Queensland Government. Failing a satisfactory agree- 
ment, the necessary legal steps will be taken to protect the 
company's iInterests.—Fimancial Times. 


Auckland Eleciric Tramways Co., Ltd.—At a meeting 
held in London on January 25th, voluntary liquidation was 
resolved upon. Mr. С. G. Tegetineier, who presided, said that 
the remaining assets cf the company had been realised, and it 
was believed that after meeting all expenses and returning the 
preference capital, there would be sufficient left to provide 
a return to the crdinary shareholders of between 2s. and 
24s. per share. At the confirmatory meeting Mr. E. Garcke 
will propose that shareholders approve of the presentation of 
a piece of plate to Mr. Tegetmeier. 


Companies Struck oif the Register.—The following com- 
panies have been struck off the register and are thereby dis- 
solved :— 

Boardman Electrical Patents Co., Ltd. 
Ininisch. Electric Launch. Co., Ltd. 
Light Railways Co. of Sici.y, Ltd. 
London Sheraürdising Co., Ltd. 

Tottenham District Light, Heat, and Power Co.—Divi- 
dends in respect of half-year ended December 3lst at the rate 
of 3 per cent. per annum on preference stock, 8 per cent. 
per annum on "A" stock, and 64 per cent. per annum on 
"B' stock, all less tax. 


English Electric Co. of Canada, Ltd.—4 financial con. 
temporary states that the company has deferred its quarterly 
dividend, due December 31st, 1922, on the eight per cent. 
cumulative preference stock. 


Montreal Light and Power Companies.—The Montreal 
Light, Heat, and Power Consolidated : Quarterly dividend of 
$14 per share. Montreal Light, Heat, and Power Со. : Quar- 
terly dividend of $2 per share. 


Shawinigan Water and Power Co.—The financial papers. 


state that a cable has been received from the company de- 
claring a bonus of one St. Maurice Power Co. $100 share in 
respect of every 20 Shawinigan Water & Power Co. shares. , 

Greenwood & Batley, Ltd.—Interim dividend on the prefer- 
ence shares of 34 per cent. and on the ordinary shares of 24 
per cent. 


Westminster Electric Supply Corporation, Ltd.—Final 
dividend of 7s. 6d. per share, less tax, for the half-year ended 
December, 1922, making 12 per cent. for the year. 


Adelaide Electric Supply Co., Ltd.—Final dividend of 
6 per cent. on the ordinary shares, making 12 per cent. for 
the year. 


City of Carlisle Electric Tramways Co., Ltd.—Dividend 
of 34 per cent. actual for the vear, carrying forward £438. 

Chelsea Electricity Supply Co., Ltd.—Final dividend of 6 
per cent., making 10 per cent. 

Commonwealth Edison Co.—Quarterly dividend of $2 per 
share, less tax. 


Clontarf and Hill of Howth (Co. Dublin) Tramroad Co. 
—Dividend at 3s. per share. 


STOCKS AND SHARES. 


Тскзрдү EVENING 
Intensity of business conditions has greatly moderated in 
Stock Exchange markets. where members are thankful to 
have a respite from the rush that overwhelmed them earlier 
in January. Nobody desires that the said respite shall last 
for long. Most people will be satisfied if its duration coincides 
with the time required to round-off the final details of the 
end of January. settlement. Disapoointment is felt with the 
American demands made in connection with repayment. of 


1 


` 
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British war-debt to the United States. The sudden stiffening 
of the Turkish attitude at Jausanne, the daily slumips in 
franc and mark, the chaos in the Ruhr—all these tend to lay 
a heavy check upon bullishness. But electricity supply shares 
continue to forge ahead and the market is robustly strong. 

The Chelsea Electricity Supply Company opened the 
dividend-ball in handsome style by the declaration of 10 per 
cent. for. the year 1922, as against 6 per cent. in 1921. This 
was better than the greatest optimist had expected, and the 
price of the ordinary shares has risen 17s. 6d. to 7$. 

Other supply shares are buoyant, in the hopes of their 
dividends also: being. substantially increased. Westminster 
ordinary rose 5s.; Charing Cross ordinary and’ Notting Hill 
preference are similarly better. Metropolitans gained 3, 
ио ‘Electries 3/16, and other rises are apparent down the 
Ist. | 

The prices to which most of the electric supply shares have 
risen add point to the renewed hope that the directors will 
see their way to splitting the shares in order to render the 
latter more marketable. All last year, the main complaint 
voiced in these columns was to the effect that there were no 
stocks available. Three of the leading companies have already 
divided their capital into £L shares, and the effect has been 
to broaden the market ' noticeably in these particular issues. 
Representations on this head have been raised in the past, 
but have met with little avinpathy from boards of directors. 
Now, however, that prices have got to what may almost be 
called famine levels, the. desirability of splitting the shares 
becomes obvious tb everybody, and it need по longer be 
feared that the adoption of such a plan would have the effect 
simply of encouraging mere speculation in these investments. 

Cable stocks and shares exhibit a somewhat dullish ten- 
dency. Falls occurred in Anglo-American deferred, Globes 
and Westerns. Great Northern Telegranhs shed £1 at 271, 
but telephones are better, and United River Plate ordinary 
at 7, is 7s. 6d. higher, having recovered the amount deducted 
ds the value of the rights. The price of the new shares which 
represent these rights has gone up to 32s. 6d. premium, 
which seems to be high enough at present. ‘The demand 
for them, however, has been very persistent. Oriental Tele- 
phones at 28 are 1/16 higher. 

In order to supplement the prices of stocks and shares given 
in the adjoining column, it may be useful to set out existing 
quotations for about a score of Indian and foreign tramways 
in whose shares there is comparatively little market. Holders 
of such shares are often at a loss to know how their invest- 
ments stand, and this catalogue may be of service in giving 
the prices now current in the market :— 


La Plata ord. - у 
Гл-Һоп Electric. ord. 
Lisbon Elec. 6 p.c. 

pref. £e Ci 


Power 7 p.c. pref. МЯ 
Rangoon 6 p.c. сит. pref. 
‘Shanghai Elec. Constr. ord. 
Utd. Elec. of Montevideo 

ord. ... «n m ..390 1]. 


cum. 


Bee 


Share Nom. Price Share Nom. Price 
Brisbane Electric ord. ... 5 5 Madras Elec. Trams. 6 p.c. 
‘Brisbane Electric Ord. 5 pref, Р -— 0 8 
p.c. cum. pref. ... . 5 4. Para Elec. Rly. & Light 
Calcutta ord. "EE. ord. m Mes .. 1 3/9 
Calcutta 5 p.c. cum. pref. 5 3 Para Elec. Rly. & Light 
Cape Electric Trams. ord. 1 $ 6 p.c. pref.’ Wes T" 7/6 
Delhi Electric ord. 1 10/.- Pernambuco Trams. and | 
Delhi Electric pref. 1 16/6 Power ord. "m | 29 
Hong Kong ord. .. 5s..20/- Pernambuco Trams. and 
e 4 ] 7/6 
s 5 
1 
1 


5/32 


.. Manufacturing shares are dull in tendency. ‘The sharp rise 
in Edison Swan shares which carried up the price to 4s. 
was succeeded by a liberal supply coming to market, with the 
result that the price is back to 2s. 9d., showing a rise of 
За. on the week. The first debenture stock remains at 61. 
India-rubber shares hardened to 13s.; Siemens are heavy, 
stock being obtainable at 19s. Other prices in this market 
show little variation, and the various cable companies’ shares 
are unchanged. | 
Marconis went up to 24, and the debentures to 1073, but at 
these prices selling occurred in consequence of the interna- 
tional outlook, and Marconis went back to 2 9/16 offered. The 
preference have, of course, been moving with the others. 
Canadians are a little easier at 118. 3d., and Radios remain 
as quiet ag ever. ' 
. Anglo-Argentine Tramways first preference dropped to 3 9/16, 
and Brazil Tractions at 45 ex-dividend are lower. The 
Dritish stocks, however, are good, with British Electric Trac- 
tion ordinary two points up at 664, London and Suburban 
preference improving to lls. 6d., and London United Tram- 
way debenture keeping its rise at 624. Central London ordi- 
nary assented stock is a point higher at 68. Metropolitan 
Consolidated at 62 and Districts at 47 are 4 higher and 4 
lower respectively. Undergrounds are steady at their pre- 
vious levels. 
Engineering shares, with those of the iron, coal, steel and 
armament group, are keeping their prices tolerably well, but 
were partially affected by the general dullness that crept over 
the markets in the early part of this week. Rubber shares 
suffered with the rest, in spite of a further rise in the price 
of the commodity to 1s. 61d. per lb. While the international 
outlook remains so threatening, the tendency on the part of 
the publie 1s, of course, to do as little Stock Exchange business 
as possible, and this is the reason, in a nutshell, for the 
preater part of the heaviness and depression noticeable in 
many of the markets to-day, apart from those occupied by the 
properous electricity supply companies. 


SHARE : LIST. OF ELECTRICAL: COMPANIES, 


| ` HOME ELEOTBIOITY COMPANIES.. 


Dividend. Price 


t 
. D E 


P 


` >m Jan. 30, Rise or 
1920. 1921, 1923. fall. p.c. 

Brompton Ordinary sk. ..  .. 19 13 3041 — £400 

Charing Cross Ordinary .. .. . .. 8 9 8 +414 6591 
do. do. do. 44 Prel... : ... 4. 44 4А —` 6 1 5 

Chelsea: uo с. ae’ 0 6 B +4 612 

City of London e 0e o5 7. | и 9 — 645 

- do. do.  6percent.Pref. .. 6 6  .98. ~- 5644 

County of London. ... iss e 050 08 o8 — . 89/. 4913, 5-0 0 

do. ': do. бвретсепі. Pret. .. 6/0 ° # 1à — 544 

Edmundson'sOrdinary ...  ..  .. Nil Nil, 91 ^— ма 

,do |. 6 per cent. Pref... .... 6/- 184/- 4h — 618 4 

Kensington Ordinary ede 1” өэ», "TT 9 10 83 +. i 6 0 1 

London Electio... ..  .. .. 9 4 Big ^ +k 316 2, 

' do. ‘ do. ` врет cent. Pref. .. 6 6 а — 517 1 

Metropolitan se .. .. .. .. 7 7 9i +% 588 
do. 4% per cent. Pref. ... 4% 44 4 — 510 9 

Newcastle-on-Tyne Ordinary | e 8 Ni TEES Nil 

do 5 per cent. Pref. MS 5 5 15/9 — 6 7 0 

. do . , per cent. Pref. zc omm 1 232/- — ..6 7 8 

Notting HiH, 6 per cent. Pref. .. „. 6 6 : 9 + 6999 

North Met. Elec., 6 per cent. Pref. .. 6 `6 ly, — 518 0 

Urban Ordinary oe eee Nil Nil 1} + à Nil 

do 5 per cent. Pref. .. 2 3294. 4à +k 618 

St. James’ and Pall Mall ... "T .. 19 12 94 e— 6 6 4 

South London eh xem - i 4. 7 1 4? — 518 0 

South Metropolitan Pref. ... .. .. 7 7 iù :— . 6180 

Westminster Ordinary  ... Ww .. 10 10 Bi +1 519 8 

Whitehall Elec, Inst., 74 per cent. P. — 71 18/- — 868 

TELEGRAPHS AND TELEPHONES: 
Anglo-Am. Tel. Pref. hs . 0 6 108) +4 616 0 
do. Def. > . 14 846 92} —8 61410 

Chile Telephone . e. æ Jw 6б 6 68 — . 4160 0 

Cuba Sub. Ord. E^ ^L Ws 0. СТ 4 72 — 908 

Eastern Extension ... T А . 10 10 19 — 6 6 8 

Eastern Tel. Ога. .. ... . 4, 10 10 1893 — 556 

Globe Tel. and T. Ота. ... . 10 10 19 —1 56 5 8 

: do. до. Pref. ~ 6 6 113 — 6 6 8 

Great Northern Tel. .. 24 2 274 —1 8 0 0 

Indo-European - é. 20 10 854 — 7 1 0 

Marconi.  ..  ..  .. 4. 25 15 2/4 +» 5170 

Oriental Telephone Ord. ... . 12 1 28 + А %§ 4 0 

United В. Plate Tel. T . 8 8 7 +È 9514 4 

West India and Panama . ... ss . Ni Nil 716 — | Nil 

Western Telegraph... .. .. .. 10 10 м , —à '668 

HOME RAILS. 
Central London Ord. Assented ... OR 4 4 68 +1 617 8 
Metropolitan ... .. „ „ш . l 9} 62. +8 S12 7 
do. District ... «we oo. Nil 1 47. —À 921 
Underground Electric Ordinary... > Nil Nil Зд = Nil ` 
do. do "A" .. oo Nil Nil 8. — Nil 
do, do. Inoome .. .. 2 4 92h — 4 6 6 
HOME AND FOREIGN TRAMS, &C. 

Anglo-Arg. Trams, First Pref. ...  .. 68 1% Be — k {14 6 
do. do. SndPref. .. .. Nil б 8% — 886 
do. . do. брег cent. Deb., ~ 5 6 a2 | — 62 о 

British Electric Traction Ordinary .. 4 — 663 +3 615 4 

do 6 per cent. Pref. ^A 6. 6 94 — 678 
Brasil Tractions өөө eec ' өөө өзө Nil Ni 45 —1i B 17 9 
British Columbia Elec. Rly. Poe. ^ 6 б 762 -— 0176 

do. do. Preferred ^ Б 98- Wixd +1 % 4 0 
do. do. Detetred ee B 194/- юха +23 чов 
do. do, Deb. өөө өзө a a 478 == B 9 B 

Lond. and Sub, Trao., 6 per cent. Pt... 9) 9) 11/6 +64. 6 1 9 

London United Tram deb. e œ G d 0 — вво 

Mexico Tram. 6 per cent. Bonds ee Nil Nil 73 = 67 6 

Mexican Light Common... ees eee ки NI 21% =m Nik 

do. Pret. [I aea soa Nil Nil 49) | = Nil 
do. ist Bonds, oe œ NI 6$ 67. — 788 
MANUFACTURING COMPANIES. 

Baboosk & Wilcox ТТ еа ove ooo 15 16 88 > 4 14 6 

British Alaminium Ord, ove өөө ove 10 б 18/8 — 5 9 7 

British Insulated Ord. eve ove eoe 15 15 9A =. 6 9 10 

Callenders .. .. .. .. .. 15 16 95 — 618 4 

do. 63 Pref.... eee өзө эзе % % № == 5 16 3 
Crompton Ord. sis ase ou ». 10 6 16/8 - 6 8 1 
Edison-Swan ... 5% 422 ets .. 10 Nil 2/9 + 3d. Nil. 

do. do. B percent. Deb. .. „„ 65 6 61 — 814 
Electric Construction  ... | e~ eo. 10 10 18 — 1 56 6 
English Electrio ... ie T 8 6 16/9 — 619 5 

do. do. Pref. iss ‘is > 6 6 ) = 6 00 

Gen. Elec. Pref. .. .. . . 6 68 1/9 | — 619 6 
do. Ord.  ... . 10 5 19/3 -— 6 4 0 

Henley ... .. nee ee . 16 15 98 — 6 8 4 

do. 4% Pref, РОЯ T 06 4 4 48 = 6 210 

India-Rubber ... ae А TT 10 — 18/- +64. _ 

Met.-Viokers Pref, ... ss. .. .. 8 8 м = 611 9 

Siemens Ord. ... aes РАР soe ee 10 10 19/. —1/- Nil. 

Telegraph Con. ess lw cw we W MU 253 - чи 6 


* Dividends paid free of Income Tax, 
t New shares. 


Vol. 92. No. 2,358, Fesrvary 2,1923] -ТНЕ: ‘ELECTRICAL: REVIEW. 


‘189 


AUSTRALIA'S INDUSTRIAL PROBLEMS. 


CHEAP POWER BUT DEAR LABOUR. 


Тнат Australia in the year 1921-22 became Great Britain's 
second best customer is a striking fact brought out in the 
report* of H.M. Senior Trade Commissioner in the Common- 
wealth (Mr. S. W. B. McGregor), to which brief reference 
was made in a recent issue. | | 

Of the reasons to which Mr. McGregor attributes this 
circumstance, that which will probably appeal most strongly 
at present to the British exporter is the absence of those 
exchange problems that exist, not only in many foreign 
countries, but also in Britain's best market, namely India. 
Other advantages offered by the Australian market are the 
ейтеп in favour of British goods and trading methods, 
3 strong banking system, freedom from anxiety regarding 
credits, and a generous British preferential tariff. 

In connection with the last-named, it must be remembered, 
although H.M. Trade Commissioner naturally does not find 
it canpatible with his official position to stress the point, that 
the tariff is primarily intended to protect Australian manufac- 
tures and to induce the establishment of branch factories in 
the Commonwealth. . 

It is therefore interesting to examine what progress and 
successes or, on the other hand, what failures have occurred 
in this direction. Mr. McGregor points out that whilst in the 
cotton textile import trade the United Kingdom's position 
is supreme and apparently unassailable, such is not the case 
in machinery, engineering and allied material. There, in 
fact, it is weak. Britain has to face competition from local 
manufacturers as well as very severe rivalry from the United 
States, and the report adds '' possibly from Germany in the 
near future." It is not certain, however, that on this last 
wore there is at present much to fear. Australian sentiment 
is against the purchase of German manufactured goods, whilst 
the Commonwealth Government has shown that its Anti- 
dumping Act is intended to be a really effective weapon. 
Reverting to the subject of the competition of local manu- 
factures, i$ will be recalled what difficulties have overtaken 
certain. enterprises engaged in the metal industries, due 
chiefly to the excessive demands of labour for high wages and 
short hours. Mr. McGregor mentions the outstanding example, 
riz, the closing of the Newcastle steel works, upon which 
nearly £7,000,000 has been spent, owing to high cost of wages 
and coal. Until matters are adjusted between employers and 
employés there is no encouragement, says Mr. McGregor for 
Australian or British interests to proceed with the industrial 
development of the country. There is another and rather & 
depressing aspect of the labour situation, i.e.. the Australian 
worker's extravagant ideas about holidays. It used to be а 
criticism of the business man in the United Kingdom, 
particnlarly when comparing him with certain of his Continen- 
tal colleagues, that while he was spending long week-ends at 
colf or other sport, the latter were quietly at work improving 
their organisation. Apparently, in Australia, infinitely more 
davs are lost at race meetings and other sporting events than 
in the old country, and it is alleged by some outspoken critics, 
that the clamour for increased wages in the Commonwealth 
would not be so insistent if less money and time were spent 
on gambling and drink. 

To return, however, to the Trade Com- 
missioners report, one finds that whereas 
in 1913 manufacturing industries were 
credited with an output of £61.586,000 or 
approximately 28 per cent. of the whole production of the 
Commonwealth, in 1920-21 the respective figures were 
£110(38,000 or 27 per cent. If the increase of prices since 
193 is allowed for in accordance with the Commonwealth 
statistician’s '' Production Index Numbers " it is found that 
there was a decrease of volume of output per head of 
pnulation of 16 per cent. in 1920-21 as compared with 1913. 

Mr. McGregor summarises the condition of affairs which 
preceded the closing of the Newcastle iron and steel works, 
and remarks that the natural advantages of the district are 
great, including. an almost inexhaustible supply of first 
quality black coal. With regard to copper, Metal Manufac- 
turers, Ltd., a company formed by the principal producing 
companies in Australia (in conjunction with a British. cam- 
папу) has considerably augmented its works at Port Kembla, 
New South Wales, which is now capable of handling more 
than the Commonwealth’s requirements of copner wire, rods, 
bars. strins, cables, &c. It is now extending its activities to 
the manufacture of covered telephone cables. 

Large works for the manufacture of 

The Manafac: heavy electrical machinery have been 

ture of Elec. established in Sydney, the Australian com- 
trical Machinery pany being closely associated with a well- 

| known British concern. Another well- 
known British company has a large share in a switchgear 
factory in Melbourne. 


"Report on the Economic and Financial 
Australia —Department of Qverseas Trade, 98, 6d. 


Decreasing 
Output. 


Situation of 


Despite a certain progress in local manufacture, Australia 
offers an increasing market for electrical machinery, and in 
particular the electrical development of the brown coalfields 
of Victoria should lead to greatly increased requirements 
of electrical machinery, apparatus and fittings of all kinds 
in that State. The prospects would appear to justify British 
manufacturers in strengthening their Australian organisation 
and offering а greater degree of ‘‘ service’’ such as their 
American competitors give. Imports of electrical machinery 
in 1921-22 were valued at £1,350,821 and in 1920-21, £1,681,713. 
The principal countries of origin for the latter year were :— 

£ 


United Kingdom 949,302 
Sweden РА 15,548 
United States 702,814 

. All Countries ... £1,681,713 


Imports of electrical switchgear and apparatus in 1921-22 
were valued at £348,999 and in 1920-21 were :— 


£ 
United Kingdom 138,114 
United States 74,900 
АП Countries £215,098 


_ Imports of electrical appliances, not elsewhere included, but 
including filament lamps, in 1920-21 were :— 


£ 
United Kingdom 382,823 
Japan a ы - 70,826 
Netherlands 100,509 
United States 237,298 
l s d All Countries £807,870 


An ambitious project for the establishment of an insulated 
wire and cable factory in Australia has not materialised. 
Imports in 1921-22 were valued at £887,174 and in 1920-21 
were :— | | x 


| £ 
United Kingdom - 1,181,009 
Japan ee Ses ioe ja x an 7,444 
United State Ва P a ius тИ 87,183 
All Countries ... £1,233,091 


A potent factor which should in course of time help the 
State of Victoria to a strong position as a manufacturer ijs the 
supply of cheap power which is being derived in increasing 
quantity from the Morwell brown coal deposits. Several 
hundred thousand horse-power could, it is said, be maintained 
for centuries. Hydro-electric possibilities in the Common- 
wealth are, however, small. Apart from the well-known 
Tasmanian installation, there are but two others, each 
involving about 50,000 kW, in Victoria and New South Wales. 


The Trade Commissioner records the 
Potential decision to electrify the Melbourne cable 
Consumers. tramway system at an estimated cost, 


including new rolling stock, of £4,200,000. 
At the time he concluded his report the conversion of the 
Melbourne suburban railway system was nearing completion 
and about 80 per cent. of the traffic was being carried by 
electric trains. The whole system comprises a total of 145 
route miles. The expenditure to June, 1922, amounted to 
£5,111,000. The scheme, it will be remembered, was extended 
to cover the supply of power for industrial purposes. Con- 
tracts to the value of £2,400,000 were allotted to British manu- 
facturers, by whom most of the plant was supplied except 
the train equipments and а small portion of the sub-station 
converting plant, switchgear and overhead wiring which was 
obtained from America during the war, and the condensing 
plant, which was made in Australia. 


The Commonwealth Government possesses 
an inportant organisation to deal with 
commercial and industrial affairs. — Its 
Bureau of Commerce and Industry which has been incor- 
porated with the Commonwealth Board of Trade, is designed 
to foster and develop primary and secondary production in 
Australia, notably the encouragement of branch factories of 
British manufacturers. The Board acts as a Key Industries 
Committee for the purpose of investigating and making recom- 
mendations concerning those necessary basic industries which, 
from a national point of view, should be established and 
encouraged in the country. The Government has appointed a 
Tariff Poard consisting of a representative of the Customs 
Department and two business men representing respectively, 
importers and Australian manufacturers’ interests. The Board 
has to advise on all questions relating to import duties, 
bounties on manufacture, &c, 


Trade Bureau. 
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THE PHYSICAL SOCIETY OF LONDON. 
EXHIBITION OF .SCIENTIFIC INSTRUMENTS. 


\ 


(Continued from page 151.) 


Nalder Bros, & Thompson, Ltd. 

Amongst the large display of well-known instruments on 
this firm’s stand a prominent place was given to a complete 
series of new and improved alternating-current instruments, 
including deflectional frequency meters, rotary  synchros- 
copes and power factor meters. 

The principle on which the '' Nalder-Lipman ” deflectional 
frequency meter works is that for a resonant or nearly 
resonant circuit there is a rapid change in the power factor 
of the current flowing through it for comparatively small 
changes of frequency, and accordingly, if one of the circuits 
of a phase-meter be tuned to resonance for a selected or 
normal frequency, any departure from that frequency will be 
measured by the movable element of the indicator. 

It is claimed that the degree of accuracy obtainable on this 
type of frequency meter is very high, and the slightest change 
in frequency is instantaneously indicated by the pointer. No 
moving coils are employed, and all extraneous controlling 
forces due to conducting ligaments or brushes are thus entirely 
eliminated. 

The instrument is independent of temperature errors. 
A variation of voltage of plus or minus 30 per cent. from the 
normal for which the instrument is designed does not affect 
the readings as much as 1 per cent. For pressures above 


200 volts or for frequencies above 100 cycles per second even 
Within the 


а greater degree of accuracy can be obtained. 


LAISENI 


Fig. 15.—DEFLECTIONAL FREQUENCY Meter. Fic. 16.—A New Rotary SYNCHROSCOPE. 


range of wave distortion found in commercial practice no 
appreciable error is caused thereby. The instrument is very 
dead beat. The accuracy of the instrument is in general well 
within the limits allowed by B.E.S.A. Specification No. 89. 

One of the most striking features of this instrument is the 
very open and long scale (see fig. 15). For switchboard use 
this frequency meter can be supplied either in the round or 
sector pattern. 

A new type of rotary synchroscope was also shown. No 
moving coils are employed, it is self-contained for pressures 
up to 650 V, and the power consumption is only from 
7 to 10 VA per side, thus necessitating only a small potential 
transformer. One instrument exhibited was a ‘‘ type A " with 
an 8-in. dial, consisting essentially of two parts—the field 
colls, connected to the busbar terminals of the meter, thus 
receiving energy in step with the busbar e.m.f., and the 
magnetising coils, connected through a phase-splitting device 
to the incomer terminals of the meter, thus receiving 
energy in step with the e.m.f. of the incoming machine. The 
moving system comprises a spindle having two co-axial mag- 
netic elements separated by non-magnetic material, the two 
quadrant vanes of each element being set at 180 deg. to each 
other, and the axis of symmetry of each pair being at 90 
geometrical deg. to that of the other pair. 

The combined electromagnetic force (or torque due to the 
interaction between the magnetic fluxes of the two combina- 
tions of fixed pressure coils) causes the moving-iron system, 
and with it the pointer, to revolve in one direction or the 
other according as the frequency of the incoming machine is 
greater or less than the busbar frequency. Moreover, the 
number of revolutions per second made by the pointer is 
exactly equal to the difference in cycles per second between 
the incoming and the busbar frequencies. For example, with 
a frequency of 50 cycles per second on the bushars, and of 51 
or 49 on the incoming machine, the pointer would revolve once 
per second clock-wise or counter clock-wise respectively. 
Hence, when the incomer is running at synchronous speed the 
pointer is at rest, but its position on the dial indicates at once 


the phase relation between the busbar e.m.f. and that of the 
incoming machine. ‘lhe speed of the incomer is adjusted until 
the pointer moves round slowly to the vertical mark on the 
dial, when the paralleling switch may be closed. Since one- 
half revolution, or about 10 in. of scale for an 8-in. dial 
instrument, corresponds to 180 electrical deg. phase displace- 
ment, it will be realised with what a high degree of precision 


. synehronising may be accomplished with the N.C.S. syn- 


chroniser. | | 

It may be wished to employ a synchronising lamp in con- 
junction with the instrument. The lamp is then placed on 
the top of the meter, and the voltage across its terminals varies 
from zero to twice its normal voltage during the time the 
incomer goes through a complete cycle relatively to the bus- 
bar frequency. If transformers are employed, by making 
suitable connections, the lamp can be arranged to be either 
“ bright" or “ dark ° at synchronism, but if no transformers 
are pgs the only possible arrangement is for the lamp to be 
"ПАТЕ" 

When the instrument is some distance from the operator, 
the position of the pointer may not be sufficiently distinct to 
ensure correct synchronising. This difficulty is overcome by 
using ‘‘ type О,” fig. 16, a feature of which is that a signalling 
arrangement is provided in the centre of the instrument, 
whereby a movable circular spot of light will appear red, 
green, or white according to the position of the pointer round 
the dial. This arrangement enables the engineer at the stop 
valve to receive a definite indication as to the speed of the 


Fig. 17.—Power Factor METER. 


incoming machine, and he therefore knows whether to increase 
or decrease the speed of his engine. Moreover, the coloured 
spot of light and the pointer are always in line with one 
another, and consequently the position of the light spot 
indicates the phase angle between the incomer and the bus- 
bars, a red light being shown when out of phase, a green 
light when nearly in phase, and a white flash light at the 
correct moment for closing the switch. The speed of the 
incomer is adjusted until the coloured spot of light, and with 
it the pointer, moves round slowly to the vertical mark on 
the dial, when the paralleling switch may be closed. Two 
small lamps, which are easily replaced, inside the instrument 
provide the necessary illumination internally for the coloured 
signalling attachment. A new development of power-factor 
meter gives complete freedom of rotation and a 360-deg. scale 
(see fig. 17). There are no ligaments or moving coils, the in- 
struments indicate accurately on small loads, and are supplied 
for use on single or polyphase (balanced and unbalanced load) 
systems. The meters are constructed on the '' component 
field " principle, according to which the production of a 
'' resultant rotating magnetic field ” is, it is claimed, avoided 
by arranging the field (current) coils with their axes parallel 
in different planes, the moving system comprising a spindle 
(made up of non-magnetic and magnetic portions, the latter 
being magnetised by individual pressure coils) and an appro- 
priate number of thin iron vanes mounted thereon in these 
parallel planes. In the case of single-, two- and three-phase 
balanced load instruments in which current is taken from one 
phase only, and pressure from one, two, or three phases 
respectively, спу one large “field " current coil (wound in 
two sections) is employed. It should be particularly noted that 
in all cases the moving-iron system is magnetised by pressure 
coils, thus ensuring great accuracy for widely-varying loads. 
The indications are independent of variations of current, 
pressure, or temperature, and are unaffected over a wide range. 
of frequency and wave form. In some cases a saving in the 
number of transformers required to operate the instrument 
may be effected. 
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H. W. Sullivan, Ltd. 


This display was divided into several sections. Amongst the 
high-frequency a.c. measuring apparatus for various determi- 
nations at telephonic frequencies were a thermionic valve 
oscillator for generating а.с. at frequencies from 400 to 2,000 
cycles; a screened and balanced transformer, through which 
the supply passes before application across the alternating- 
current bridge arrangements; non-reactive ratio arms, rheo- 
stats, and slide wires, in which the residual self-inductance 
has been reduced, it is claimed, to limits hitherto considered 
impracticable. 

The cable telegraph testing and signalling apparatus in- 
cluded К. С. Cox’s selenium magnifier for submarine cable 
working. A sectional selenium cell is acted upon by the light 
beam from the receiving galvanometer, the selenium sections 
being arranged as a series of bridge arms, and the gulva- 
nuineter deflections, i.e., the received signals, cause large cor- 
responding current changes in the selenium bridge circuit, in 
which circuit is placed the local receiving instrument or relay. 

Amongst apparatus for the determination of effective resist- 
ance, inductance, and capacity at radio frequencies, of con- 
densers, inductances, aerial systems, and other radio-frequency 
circuits, was a screened radio-frequency Wheatstone bridge, 
fitted with vacuum thermo galvanometer. (The resistances 
of the ratios and rheostat arms are truly non-reactive, as they 
have no measurable inductance or capacity.) Radio-telephony 
transmitters and receiving sets for experimental and broad- 
casting reception; wavemeters and heterodynes of 150/20,000 
metres, and 150/4,000-metres wave-length ranges; and a 
standard wavemeter (40 to 25,000 metres), as designed by and 
built in conjunction with the National Physical Laboratory 
(Dr. D. W. Dye) for the Government of the Dominion of 
Canada. This consists of a group of precision standard appa- 
ratus for laboratory measurements of wave-lengths. Two 
variable air condensers are employed, one of 300 micro-micro- 
farads, and the other of 3,000 micro-microfarads maximum 
capacity, and both have insulation of silica quartz. А series 
of 13 standard inductances wound with Litzendraht wire are 
used together with fixed condensers to cover the required 
range of wave-lengths. Two alternative detecting arrange- 
ments are provided; a vacuum thermo-junction and heater in 


conjunction with a galvanometer or a crystal rectifier in con- 


junction with an inducing turn. 

À standard variable air condenser, for accurate adjustments, 
was shown, having been specially designed with a view to 
very accurate setting, and a scale diameter of approximately 
15 cm. 18 employed. It has a large screening case and a dis- 
tant-control operating shaft working through a micrometer 
adjustment gearing. Silica quartz is used throughout for the 
insulating separation between fixed and moving plate systems. 


F. Harrison Glew. 


This exhibit of radium apparatus for medicul and demon- 
stration purposes is an annual feature of the show. A new 
series of lantern slides for lectures on radio-activity was to 
be seen; also ionised cloud apparatus consisting of two similar 
glass tubes connected to the same compressor. When the 
pressure is suddenly released a much denser cloud appears in 
the tube containing ions, produced by radium within the 
tube; the amount of vapour precipitated is the same in each 
tube, but the particles are more numerous in the ionised gas. 
The two tubes are side by side, making comparison for effec- 
tive lecture experiment easy. 


Gambrell Bros., Ltd. 


 MEsSRS. GAMBRELL Bros., LTD., divided their stand into 
three sections—namely, '' Efficiency " radio apparatus: in- 
ductances and holders, tuners, amplifiers, complete receiving 
equipment, and component parts for experimental work. 
Pyrometry: Portable and wall-type temperature indicators. 
Apparatus for general testing : Resistance boxes and bridges, 
potentiometers, galvanometers and accessories, keys and plugs, 
condensers, voltmeters and ammeters. 


Dubilier Condenser Co. (1921), Ltd. 


The ЮОовилев ConDENSER Со. (1921),*Lrp., drew special at- 
tention to the following condensers amongst its numerous 
exhibits: Type “C.P.” in aluminium cases, with special 
insulators, for high-frequency work and capable of carrying 
up to 50 amps. Type ' 577” suitable for working contin- 
uously at 1,000 V, and carrying one amp. of high frequency 
current (capacities ranging from 0.00001 to 0.01 mfd.), the 
capacity being claimed to be absolutely constant. There 
were also shown an absolute standard of capacity that is 
guaranteed to have an error not exceeding 0.1 per cent., a 
c.w. radio insulator which is ‘ guaranteed for ever," and 
condensers for protecting overhead transmission lines af pres- 
sures up to 110,000 V. 


Igranic Electric Co., Ltd. 


The IGranic ELECTRIC Co., Lro., had on view various 
" honeycomb * and cross-wound slab inductance coils and 
cotton interweave coils; an intervalve transformer with 
spring clip terminals; a machine for automatically winding 
two coils simultaneously апа inserting paper between each 
layer of wire; and a remotely electrically-controlled. (steam 
or water) Hopkinson valve which incorporates а lost-motion 
device that permits the driving motor to attain full speed 
before becoming connected to the valve so that it imparts a 
hammer blow for unseating it. 


(To be continued.) 


THE POSSIBILITIES OF UNDERGROUND TRANSMISSION AT 100/150 KV. 


Discussion at Newcastle-upon-Tyne. 


AT а meeting of the North-Eastern Centre of the Institu- 
TION OF ELECTRICAL ENGINEERS, on December llth (Mr. Е. С. C. 
Baldwin in the chair) Major A. M. Taylor submitted his 
piper upon the above subject, which was abstracted in our 
issue of December 15th, 1922. 

Mr. H. W. CLorHiER opened the discussion, and speaking 
as a switchgear manufacturer, said the suggested application 
of the '* armour-clad " principle to cables was specially in- 
teresting. As a general principle that system had many ad- 
vantages—safety to life, avoidance of interference by weather, 
protection from lightning, and simplicity in maintenance. He 
had been told by an engineer that in long transmission work 
in India an ordinary cable system would be probably cheaper 
than an overhead line, because of the cost of patrolling 1 
ke. He thought the number of transformers required for the 
scheme might be good for the makers, but represented a large 
expenditure. The switching operations, also, seemed to lim 
to be very numerous. ; 

Mr. J. бснби, pleaded for the simplification of the scheme, 
and asked if no economic use could be made of the balancing 
of the inductances. 

Mr. R. J. H. Beatty did not think there was an excessive 
complexity in the scheme, having regard to its character. The 
number of transformers might be reduced, but it was doubtful 
Whether such a reduction was desirable. 

Mr. E. V. Twiss said that as one interested in overhead 
lines, nothing would please him better than to see cables 
able to stand as high voltages as were possible in the case 
of overhead lines. It would greatly facilitate the bringing 
of high voltages into large cities, and also facilitate the cross- 
Ing of railways, of Post Office trunk lines, &c., and therefore 
be very helpful in many ways. He had consequently welcomed 
the paper with thankfulness and expectaney, hoping that the 
author would show them the way to attain that object. The 
scheme was based on 33.000 volts, as compared with 50,000 
volts over 30 miles, but 50,000 was an economic figure. The 
author's figure for an ordinary three-phase cable was 


about £1,000,000, and by substituting the author's scheme they 
would reduce that to about £500,000, but an overload line for 
100,000 volts would cost about £100.000 for a single tower 
line, and a double tower line would cost probably about 
£150,000. Further, in going 30 miles they must traverse open 
country, which was not in favour of the underground cable. 
The alternative would be to take tlie cable by such roads as 
there were, but such a detour would add to the cost. 

Мазок А. M. TAYLOR, in his reply, pointed out that it was 
proposed to bring the cables along the railways, which would 
meet some of the last speaker's objections, avoid trouble in 
obtaining wayleaves, and lessen the cost. 


Discussion at Glasgow, 


Tur paper was read at the Scottish Centre of the Institution 
on December 12th, and in opening the discussion Mr. A. E. 
МсСон, said that from the apparent cost it did not seem as 
if the transmission of 50,000 kW over a distance of 30 miles 
was a practical proposal; engineers. would not consider 
the expenditure of one million pounds in transmitting elec- 
tricity that distance, and it was possible that the building of 
a station on the site would be a cheaper proposition. 

Prof. G. W. О. Howe found the paper anything but 
easy to digest, and even with the benefit of Mr. Tavlor’s ex- 
position, he would not care to pass an examination on the 
hexagons. The fundamental idea was a verv sound one, as 
the weak point of high-voltage cables was the fact that the 
inner layers were stressed very much more than the outer 
avers. 

Mr. A. F. Stevenson asked if anvbody could tell them of 
a cable which had broken down due to being too highly 
stressed. It would be ап economy to do away with the 
hempen core altogether. If he had a 100,000-volt cable job 
he would be rather inclined to do it with six single rather 
than with two triple-concentric cables. 

Mr. D, Berry said. with regard to the single cable with a 
hempen core, that should a fault develop and moisture get 
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in, “it would be good-bye to this cable." There had been 
some trouble over the French cables, attributed to mechanical 
damage. Their experience at a voltage of 20,000 with single 
cables had been that mechanical damage was not an un- 
likely thing; the cable was so flexible that it was easily 
knocked about and sufficient care was not always exercised 
in the bending—one objection to the use of single cables. For 
voltages below 50,000 he did not suppose that methods other 
than those adopted at present were required; he understood 
that a 50,000-volt, 3-core cable had been laid and was operating 
successfully. 

Mr. A. P. ROBERTSON pointed out, with regard to the 
author's fig. 13, showing the method of finishing off the end 
of a cable so as to reduce the potential gradients at the ap- 
proach to a joint which was to be performed at the makers’ 
works, that it was not always possible to know exactly the 
length of a cable and where the joint was going to come; it 
looked rather a complicated joint. His fig. 11 was a fearsome 
diagram. There were thirty miles between the different sets 
of connections and, apart from the cost of transformers and 
the space taken up, the risk of making a wrong connection 
seemed to be very great, and if tappings were taken to sub- 
stations the system would be very complicated. 

Mr. C. W. MARSHALL was of the opinion that the actual 
power transmission should have been thoroughly discussed 
before dielectric stresses were touched on at all. It might 
be quite obvious to the author that the 6-phase system he 
advocated was workable, but he had been unable to convince 
the speaker that i& was so either in the printed matter or 
in his exposition of it at Glasgow. If, however, it was granteu 
that the system of power transmission was practicable, the 
objection that the protection of the system would be almost 
impossible would not hold, as this could readily be done on 
the low-pressure side of the step-up transformers. The paper 
had been ''served ир ” in а form which was wholly unin- 
telligible to the majority of the readers. 

Major A. M. TAYLOR, in reply, explained that the actual cost 
of the installation only was of the order of £0.25 per kVA 
per mile, and hitherto authorities on the subject had been 
talking quite glibly of £0.3 and £0.4 per mile, and hoping 
eventually to reach £0.2 or £0.95. A case of overhead trans- 
mission in the United States of considerable importanca 
worked out at something of the order of £0.2 per kVA per 
mile. Аз to the voltage on the lead sheath, he proposed to 
solidly bond the lead sheaths together, so that they would 
be solidly earthed along the whole length. None of the 
cable makers appeared to be scared about making the joints. 

The French cable trouble was that the cables were too 
small in diameter, and therefore the bending caused trouble. 
The capacity current was not uniform along the line, 
but if the line was used for railway traction, there would be 
railway sub-stations every ten miles or so and, in addition, 
combined schemes for public supply ; therefore, there would be 
practically uniform distribution. 


Discussion at Birmingham. 
THE paper was read at the South Midland Centre of the 
Institution on December 13th. 

An interesting discussion was commenced by Mr. W. 
Forrest, who said that the estimates of possible saving to 
be effected by the adoption of the author's system, as against 
the use of ordinary three-core, 30,000-volt cables were so great 
that one wondered whether the estimates were based upon 
really reliable manufacturing costs. As far ae he was aware 
no cables of the type proposed by the author had been 
actually made, and until the system had been tried many 
people would regard the estimates of cost with a good deal 
of scepticism. The superiority of 25 periods over 50 periods 
for long-distance transmission had not been dealt with by 
the author. What would the reduction in the losses amount 
to if the lower frequency was used? When very high poten- 
tials and long-distance transmission lines were considered, 
especially when underground cables were used, the superiority 
of low frequency became very marked, and from the point 
of view of dielectric and sheath losses it should be possible 
to produce a cheaper and more reliable cable for 25-period 
than for 50-period working. | 

MR. R. Н. КАМИ, drew attention to theformula :—i4 ==2rfce/ 
віп 6, which appeared in the author's preliminary remarks; e 
was stated as the '' voltage between core and intersheath.'' As 
а concentric ring of insulation was being considered, of 
which the capacity per foot length c had already been calcu- 
lated in а previous formula, and since tq was the capacity 
current flowing radially through this ring, e must be the 
potential difference across this ring. and not as above stated. 
For example, the voltage absorbed by the tenth layer of insu- 
lation was (from Table T, Appendix C) 1,840, which was 
obviously the value of e to be used in the formula in question. 
Tf, however, e was taken as defined above, this value would 
be 41.250 volts, being the voltage between the core and this 
laver-—a very different thing indeed. That the author did 
not mean the latter figure to be taken was very obvious from 
a perusal of the calculations given. 

Ма. G. Roaers thought the advantages claimed for the 
new method of transmission were of such an order that the 


scheme called for the most careful attention. If the saving 
in capital cost of the new scheme, as compared with the nor- 
mal three-phase transmission at 30,000 volts by means of 
three-core cables, was only half that claimed by the author, 
then it seemed to him a strong case had been made out. The 
connecting up of the transformers and switchgear, both at 
the sending and receiving ends, would appear to be rather 
complex and difficult. How did the author propose to dis- 
pose of the inner lead sheath at the ends of the cable? 16 
would appear that the usual methods of cable protection would 
not apply, and special arrangements would have to be devised. 

Mn. W. J. Line said that in the right-hand portion of fig. 8 
Major Taylor proposed to superimpose on the two six-phase 
svstems, which were linked together and represented bv the 
two hexagons, a 120.000-volt, single-nhase supply. In fig. 10 
et seq. it was similarly proposed to sunerimpose a three-phase 
supply at increased voltage (represented by the '' major star "' 
in the figure) on the three interlinked six-phase systems rep- 
resented by the three hexagons. and thereby transmit 
increased. power. How did that affect the current-carrying 
capacitv of the cables in the separate hexagons? Tt appeared 
that the proposal must involve more current in the lines. 
Did not that mean increasing their size? Towards the end 
of Section V the author pointed out that at light loads the 
charging current in the line due to its capacity would be 
reduced to about one-third of its maximum. The author pro- 
posed also to offset the charging or leading current һу the 
magnetising or lagging current of an induction motor or 
transformer load, and thus reduce or eliminate the wattless 
current to he supvlied bv the station. But at times of light 
load. unless the reduction took place through the actual 
shutting down of motors, the lagging or magnetising current 
of the motor load would not fall off in the same way as the 
leading or charging current of the linc. 

Мг. W. La4wsoN thought the paper undoubtedly of out- 
standing merit. At first approach the author's. scheme 
owing to the exhaustive treatment of the details. appeared 
unusually complicated, but this impression largelv disappeared 
with a fuller grasp of the scheme as а whole. Jn separating 
the phases, and in the particular method of employing 
intersheaths for the better distribution of dielectric 
stresses іп the insulation, the author had succeeded in 
designing his cables without introducing any condition of 
working which was not already met with in e.h.p. trans- 
mission cables. The really novel and debatable feature of 
the scheme was the author's arrangement of the transformers. 
Here some complication crept in with the necessity of having 
to employ a large number of transformers of various primary 
and secondary voltages, but providing there was no serions 
disadvantage in this (and such was not self-evident) the ob- 
jection to the scheme on the score of complexitv was dis- 
counted. Since the discussion the author had informed the 
speaker that he proposed to discard the sunerposing trans- 
formers, while still transmitting power at 100.000 volts through 
the central cores. With this modification the scheme would 
take the form of a triple six-nhase transformer scheme. Did 
the author consider the diffücultv of jointing single-core 


- cables having a hempen centre more serious than the ioint- 


ing of his own cables? А valuable feature of the scheme 
consisted in its being able to take up loads of poor power 
factor with gain in efficiency and regulation. However, the 
figure of 0.7 which the author assumed as the probable 
average power-factor of the substation load was too low, in 
view of the attention which was now being given to the im- 
provement of consumers’ nower-factors. In the comparative 
costs of 30,000-volt, and 100.000-volt schemes detailed in ap- 
pendix (Е), the costs of trunk cables for the former included 
laying, excavating, and reinstating streets, but apparently 
the cost of this work had not been included in the amount 
given for cables in respect of the 100,000-volt scheme. 


Australian Trade.—From particulars furnished to the 
Department of Overseas Trade by H.M. Senior Trade Com- 
missioner in Australia (Mr. S. W. P. McGregor), it appears 
that the import trade value figures for the quarter ended 
September last show that for the first time during and since 
the war the United kingdom has practically recovered. her 
pre-war position as regards imports into Australia. — The 
changes, compared with the previous quarter as regards irn- 
ports from the United Kingdom were an increase of textiles 
from £5,591,474 to £7,191,558, an increase in metal manufac- 
tures (other than machinery) from £2,311,018 to £2,559.404 
and a decrease in “ miscellaneous" from £2,905,865 to 
£390,505. The principal changes in imports of Urfited States 
origin during the two quarters referred to include an increase 
in machines and machinery from £806,103. to £1,032,763 and 
an inerease ip metals and metal manufactures from £1,026,079 
to £1,391,561. 


Short-wave Radio-Telephony.—With the object of encour- 
aging the study of short wave-lengths by amateurs, French 
manufacturers ате offering several important prizes to those 
obtaining the best results in receiving or transmission in the 
Trans-Atlantic trials. 
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JRAILLESS TROLLEY TRACTION. 


By C. W. G. TAFFS, 


at ae ew 


A.C.G.I., B.Sc. 


(Abstract of paper read before the INSTITUTION OF AUTOMOBILE ENGINEERS.) 


REGARDING the relative merits of the tramway and the motor 
omnibus for urban and inter-urban communication, two broad 
considerations, which must be satisfied simultaneously, govern 
any attempt to decide that issue. They are finance and utility, 
and it is on those considerations that the claim of railless 
trolley traction to be a panacea for the difficulties now faced 
by many public authorities may be advanced. Many of our 
more important provincial municipalities have adopted the 
system either as extensions of, or superseding, tramway and 
motor omnibus routes, and statistics for such undertakings 
demonstrate that from the point of view of financial advan- 
tage alone, the claims of the trolley-bus are adequately justi- 
lied. 

Utility involves capability of manceuvring, reliability, and 
(in a certain degree) maintenance costs. For general utility, 
the railless electric vehicle satisfies the second condition neces- 
sary for a successful local transport undertaking. 

ihe choice between alternative methods of transport de- 
pends for success on the proper compromise between the two 
leading factors of low first cost and low working expenses. 
An equitable comparison of the economies of the different 
systems of road transport, will be to take commonly accepted 
fyures for material, rolling stock, power and wages and to 
derive hypothetical "' trading accounts.” 

Assumung à housing project involves the construction of 600 
houses on a site three miles from the centre of a town, the 
population will be 3,000, of whom about 750 workers will 
require travelling accommodation in the same direction within 
a period of 45 minutes, morning and evening. Tramcars and 
trolley-buses both require overhead lines and feeders; for the 
trolley-bus the overhead equipment is necessarily more ex- 
pensive, as positive and negative trolley-wires have to be pro- 
vided costing, say, £10,000 and £12,000 respectively. The 
tramway will require three miles of double track costing, say, 
£19,000, and for car-shed and repair shop buildings, assume in 
each case £6,000, and for the equipment £2,000, £4,000 and 
£3.00") respectively for the tramway, petrol omnibus, and 
trolley-bus. A tramcar costs about £2,000, a petrol omnibus 
about. £1,750, and a trolley-bus about £2,000. The last will 
eventually be produced more cheaply than the petrol "из, 
since at present it is not being manufactured on a mass- 
production scale. | 

The total capital outlay and annual standing charges for 
interest and depreciation are summarised in Table I, allow- 
ing varying rates of depreciation for the different items. 


TaBe I. 
Capital Standing 
outlay. uu 
Tramway 113,000  ... 11,605 
Motor omnibus 38.000 a 6,800 
Trolley-bus 53,000 6,430 


Regarding the probable trafie density over such a line and 
assuming: a total car mileage of 4,620 per week of seven days, 
petrol at 2s. a gallon, the wages of driver and conductor at 
38. 6d. per hour, electricity at 2d. per kWh, and allowing 
£2,000 per annum as the cost of management, supervision, &c., 
the total working costs would be as set out in Table II :— 


Tasir IT. 
Pence per £ 
car-mile. per annum. 
Tramway n Ун ce 11.6 10,137 
Motor omnibus е ET 16.0 16,000 
Trolley-bus Sa és a 12.0 12,000 


The combination of these two tables shows that the 
economic revenue per annum from the tramway system 
would require. to. be £21,712, from the motor omnibus 
ОЗ СОО, and from the trolley- "bus £18,430. Ditte rentiating 
between workers’ fares and ordinary passengers’ fares, the 
economic fare would require to be for the tramway 1.72d. per 
passenger mile, for the motor omnibus 1. 84d.. and for the 
trolley--bus. 1.37d.; the fare for the tramway thus heing 25 
per cent., and for the motor omnibus 35 per cent. higher than 
that for the trollev-"bus. However, when the conditions were 
such as to demand very large cars, a tramway would become 
necessary, and when the traffic was very light and infrequent, 
motor omnibuses would be economic ‘ally justifiable. The total 
working expenses of the three systems in pence per car-mile 
Would be for the tramway 16.92, the motor omnibus 20.17, and 
the trolley-’bus 13.17. 

From every consideration the electric motor as а propulsive 

agent is without a serious competitor. Why, then, should it 


not maintain its superiority when applied to railless traction? 
‘he foregoing observations gain force when the conditions 
under which electricity has been applied to railways are con- 
sidered. ‘The restriction of steam trains to long journeys, and 
employment of electric trains on short, intermittent, runs is 
an economic compromise between the relatively great expense 
of the steam locomotive and the interest on the capital ex- 
penditure on long-distance electric traction. The conclu- 
sion is that as the conditions of service approach those for 
which road transport is suitable, the tendency is to employ 
electricity. Owing to its simplicity and the ample strength 
and capacity for the work assigned to the motor, there is 
small likelihood of breakdown in the machine, while its wear- 
ing parts are few and easily renewable, the armature bearings 
and the commutator bars have practically an indefinite life, 
and the successful introduction of commutation poles in order 
to gain sparkless operation has reduced the risk of fire to a 
negligible quantity. 

The essential quality in the power unit for a satisfactory 
intermittent service is the ability to accelerate rapidly. The 
series electric motor is able to apply its largest torque at zero 
and low speeds to a remarkable degree. 

The speed control with a single-motor equipment by a 
simple controller (which passes the current through a rheostat 
for starting purposes, then as the speed increases the rheostat 
is gradually cut out of the circuit until the handle reaches the 
full-power position), although simple, is uneconomical, for a 
large proportion of the line current is frittered away as heat 
in the rheostat during the accelerating period. 

The series-parallel system of control gives a pair of motors 
this property of large starting torque to a still greater degree, 
and apart, therefore, from the advantage of the economy of 
power at starting, the series- parallel system allows smaller 
rheostats to be employed, and in addition allows of economical 
runuing at two speeds. The complete operation from start 
to full speed is all performed in one controller. On certain 
railways as many as three motors are arranged in this w ay, 
with still more advantageous results. A further point in 
favour of twin-motor propulsion is that in the event of failure 
of one of the units it can be cut out of action at the controller. 

The economical manner in which the electric motor utilises 
the energy received from the power station is not the least 
important point on which it shows to advantage. The motor 
is able to develop at starting or on inclines a torque far in 
excess of that required for normal running by a call on the 
reserve of power available at the station. The reverse of this 
also exists, and gives a distinct advantage over the petrol 
engine, which has to be kept running at а comparatively high 
speed, even when the vehicle is coasting down a slope. The 
economy of the electric motor is also operative between the 
two extreme cases of maximum and zero torque, and under 
certain conditions the economy is effected automatically; for 
example, when running on an undulating road, the changes 
of grade on which require no manipulation of the controller. 
From the standpoint of running economy of power the 
advantage would appear to rest with the electric motor. 

The only use made of the motor as a brake at present 1s in 
case of emergency. Positive braking by this means 1s a great 
asset and is common to all electrically -propelled . vehicles. 
Mechanical band-brakes which operate on drums on each rear 
wheel and on the motor armature shaft, are found sufficient 
for all service requirements. 

'The essential condition of mobility presented a problem of 
great difficulty in the case of the trolley-'bus. An over-running 
trolley (a carriage mounted on four grooved wheels, one pair 
running on each wire) gives perfect mobility, but has its 
drawbacks, for it is difficult to adapt it to any of the recog- 
nised ty pes of overhead crossing, so that the use of the trolley- 
'bus in conjunction with an existing. tramway system is 
rendered impossible. In spite of the objections, the over-running 
trollev is largelv used, principally on the Continent, where the 
Mercédés-Stoll type of collector is in vogue. 

A suitablv-designed trolley equipment of the ordinary tram- 
car type will, however, permit contact with both wires at 
moderate speeds, and deviations up to 10 ft. from the centre- 
line of the overhead svstem. To obtain greater deviation and 
at the same time to allow of high speeds, an equipment. is 
required w hich will operate with poles at right angles to the 
car and give only a low upward pressure on the wires. For 
example, with %-ft. poles the reach-out with a design of 
equipment of this kind would be about 17 ft. from the centre, 
and would confer freedom of manœuvre on the vehicle anv- 
where on a road 40 ft. wide. Up to the present freedom to 
this extent has not been demanded, but with the adoption of 
the system in the main streets of our larger cities, a develop- 
ment in this direction will become essential. 
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The best modern British practice, which overcomes 
the risk of the trolley wheel coming off the wire with a devia- 
tion of ut least 15 ft., depending on the length of the pole, 
and the vehicle running at full speed, which at the same time 
possesses none of the disadvantages previously referred to, 18 
to use а balanced under-running trolley. Briefly, its success- 
ful application is due to a judicious selection of the upward 
pressure of the trolley-wheel on the overhead wires, which is 
lower than in tramway practice, and the use of springs operat- 
ing in a horizontal plane. The latter control the moving part 
of the trolley-base and prevent excessive side pressure of 
the trolley-wheels on the wires. The cars running with this 
system of current-collection in Britain are provided with two 
booms, each of which is capable of separate deviation. The 
use of a single boom carrying a branched trolley-head, con- 
trolled by one base, has been successfully tried in Shanghai. 


The cars originally supplied to that city were provided with: 


the double-boom equipment, which has since been superseded. 
With some such form of flexible current-collecting arrange- 
ment the trolley-’bus:is free to manœuvre anywhere on a 
road, is capable of overtaking and being passed by other 
vehicles, and possesses all the advantages that the petrol- 
driven rail-free vehicle has over the rail-bound tramcar. 

Another aspect is that in spite of its flexibility of manœuvre 
on any road, the trolley-'bus is bound to its route in the same 
way as the tramcar, because its supply of energy is derived 
from an overhead line, and it is therefore at a disadvantage 
when compared with a petrol-’bus. It will be admitted that 
although the latter is as free as a pleasure car to run along 
any road, yet the elementary conditions of service to the 
travelling public are such as to compel the petrol-bus to 
adhere to defined routes and time-tables in precisely the same 
manner as а railway or tramway. Тһе limitation of being 
route-bound that applies to a trolley-'bus for physical reasons 
is therefore equally applicable to a vehicle with a self-con- 
tained motive power for reasons of service. 

The capability of the trolley-'bus to manœuvre anywhere on 
a road 30 ft. wide shows that these vehicles share equally 
with the petrol-'bus a great advantage over the tramear, and 
there is also the further advantage, both in comfora and 
safety, in being able to draw up to the pavement to take up 
and set down passengers. 

It is also necessary to take into consideration the ease with 
which such a high-powered and flexible vehicle van negotiate 
narrow, steep, and tortuous streets. The author lately 
received a letter from the chief engineer of the Vienna tram- 
ways in which this is the main reason given for the adoption 
of the railless system. Similar reasons for the adoption of 
the system in Shanghai were recently made public. The use 
of trailer cars is also made possible, and the practice obtains 
abroad, notably in South Africa. 

.. In cases where the renewal of tramway permanent way pre- 

sents a serious outlay, the installation of the railless system 
affords an inexpensive solution of the difficulty. In several 
northern towns the trolley-'bus runs over the same track as 
the existing tram-cars without the use of a second wire. This 
is accomplished by ''Cross's steerer," which consists essen- 
‘tially of a plough running in the slot of the rail, which acts 
as a guide, the rear end of the plough being bolted to one of 
the stub-axles, which is thus swivelled when a change of dires- 
tion in the rail occurs. The steerer is in electrical communi- 
cation with the negative side of the motors, and a return path 
for the current is established. When in use the motor-man is 
simply concerned with the speed control of the vehicle. 

The author concluded his paper with a brief description of 
the types of chassis of the Associated. Equipment Co.. Brad- 
ford Corporation, J. G. Brill Co. (Philadelphia), Clough- 
Smith & Co., Electric Traction Co., of Leeds, and Railless, 
Ltd., London. 

An appendix shows that of the 33 authorities in the British 
Isles which have Parliamentary powers to run railless elec- 
tric cars only 13 are exercising such powers, while one service 
has been abandoned. 

It does not appear that any general regulations are issued 
in connection with railless electric traction. Special orders, 
which embody such regulations as are necessary, are made by 
the Ministry of Transport in respect of each system 
authorised, 

Discussion. 


Mr. Depry ВАТТЕҮ said the single-motor equipment was 
not uneconomical in practice. He was interested in a single- 
motor equipment, and on a service test lasting 10 hours the 
‘bus was loaded to 84 tons, which was the equivaleni of 53 
passengers; stops were made, and the rcute contained a 
maximum gredient of 1 in 9. The average consumption was 
1i kWh per car-mile, or 150 watt-hours per ton mile. | Since 
that test was made the "buses, with the give-and-take loads of 
ordinary service, had run with something under 1 kWh per 
car-mile. The price paid for electricity was 11d. per kWh, 
and at those figures he thought there was something to be 
said for the single-motor equipment. The energy economy 
of the single-motor trollev-’bus he had referred. to was 
attributed to the method of control. Acceleration was obtained 
by the foot oneration of the controller and also by the auto- 
matie shunting of the motor field. Acceleration was a 
function of speed, and the shunt was overated by means of a 
centrifugal governor worked off the motor shaft. The accele- 


ration of the trolley-’bus was better than that of the averaye 
petrol-bus, both unloaded and loaded. With regard to trac- 
tive effort, the petrol-bus had a slight advantage. ‘lhe 
trolley--"bus had its own sphere of operation, especially in 
those cases where it could be used as a feeder to tramway 
systems and where electrical energy was cheap. The fact that 
it was tied to a particular route by reason of its overhead 
wires might be to its own advantage from the fact that it 
ensured transport to the neighbourhood, and thus helped in its 
development. 

MR. Н. B. Benny said the comparative figures of costs in 
the paper seemed to have been arrived at in a very strange 
way. The author took petrol at 2s. per gallon, and electricity 
at 2d. per kWh. "The figure of 2d. per kWh was a very fair 
one, but 2s. was the retail price of petrol, and a 'bus company 
would pay very much less than that. Similarly, the figures 
for cleaning and lubrication in the case of the motor-'bus were 
higher than those obtained in practice, whilst the figures 
given for repairs and maintenance were much too high. He 
had been through the estimated costs, and suggested that 
truer figures would be 17.65d. per mile for the petrol-’bus and 
19.44. for the trolley-"bus. The only proper comparison, how- 
ever, would be on the basis of actual running costs of bot] 
types of vehicle. 2 

Mn. F. Ayton remarked that there was a distinct sphere of | 
utility for every type of commercial traction that existed. 
The petrol vehicle did not need any defence, but he did not 
hesitate to say that they would see in the future a very large 
extension of the use of the railless vehicle for both passengers 
and goods. The tendency was for the cost of liquid fuel to go 
up, whilst the price of electricity was certainly going to be less 
in the near future. It would not be long before the price 
would be down to id. per kWh, if not below. The advantage 
of the trolley-'bus, however, did not depend on the comparison 
of the cost of power. It had other advantages, and the Bir- 
mingham Corporation, with very great and considerable 
experience in the running of petrol-’buses, did not adopt the 
trolley-’bus except with one aim in view, viz., getting the 
cheapest form of traction for the particular purpose. A year 
ago he went about the country examining the different railless 
trolley systems in use, and they were all giving very good 
service. He rather inclined to the single-motor equipment 
against the double motor, but it had to be recognised that the 
Railless Co.’s vehicles were giving very good service, and 
were running very well indeed. 

The Presipent (Lieut.-Col. D. J. Smith) thought the electric 
"bus would have a great future, but it would not be the 


‘trolley-’bus. The day was not very far distant when public 


service vehicles such as electric omnibuses would obtain their 
power from another source than from overhead wires. 
Practically every tramway undertaking in this country was 
condu:ted at a vast loss; how vast they could never find out. 
Although the trolley-"bus possessed a certain flexibility, 
it was really only relative, because it was absolutely 
tied to its own track. <A breakdown at the central station 
hung up the whole service and, if the roads were up, the 
trolley-’bus had got to go over what bit of road was left. The 
troley-'bus was very little less objectionable, or rather, had 
very few less drawbacks, than the tramway. 

The AUTHOR, in reply to the discussion, said that tho price 
of petrol was high, but that was balanced by the fact that the 


. price of electricity was also very high. A fuir figure would 


be 131. рег kWh, and in some places it was 14d. or 14d., whilst 
on the Tees-side it was only 4d. per kWh. The ratio of the 
various items in the estimated costs was borne out fairly well 
in practice. At York the working costs up to September 30th. 
last were 15.3d. per mile for the tramways, 17.26d. for the 
petrol-’buses, and 10.68d. per mile for the railless vehicles. 
As to the use of railless vehicles in Pirminghaim, the route 
was three miles, and it superseded the tramway service. The 
maximum gradient was 9 per cent. There were 19 cars 
operating the service, which was a four-minute one, and there 
were seven stops per mile, the average speed being 10 miles 
an hour. The vehicles were double-deck and seated 51 pas- 
sengers, the weight (unloaded) being just over 7 tons. They 
were equipped with two 42h.p. motors, and they ran up the 
9 per cent. gradient at about 15 miles per hour. There was a 


lot of opposition in the Birmingham City Council to the adop- 
.tion of the railless vehicle because they were all tramway and 


motor-'bus men there, but the logic of the circuinstances had 
forced them to use railless traction. Tt was the only solution 
of the difficulty, and the railless vehicles were now running 
over the existing tramway lines and doing very well. 

In a letter criticising the paper, Messrs. Clough, Smith and 
Co.. Ltd., said the Straker-Clough railless vehicles running at 
Rotherham and Tees-side had an actual cost of id. per car- 
imile for tires as against the author's estimate of 3d., and it 
was contended that a saving of 1d. per mile over a petrol-'bus 
could safelv be relied upon. Tests had been made in actual 
service with their single-motor equipment railless-’bus against 
a vehicle with a two-motor equipment, and it was found that 
the single-motor vehicle took less electricity than the other, 
and it was added that the following authorities, after having 
used vehicles with two-motor equipments, had now stan- 
Aardised single-motor equinments, viz., Bradford Corporation. 
Rotherham Corporation, Ramsbottom U.D.C., Tees-side Rail- 
less Traction, Ltd., and the Bloemfontein municipality. 
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THE IMPROVEMENT OF POWER FACTOR. 


Discussion at Manchester. 


THE paper on the above subject, by the late Dr. G. Kapp, which 
was abstracted in our issue of November 24th, 1922, was read 
by Prof. M. Walker, and discussed at the NoRTH-WESTERN 
CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS on Novem- 
ber 28th, when Mr. L. H.'A. Carr thought that as the con- 
sumer had to pay for the power factor correcting apparatus, it 
was up to the supply authorities to persuade him to use 1t by 
waking some difference in their tariffs. It was obviously un- 
economical for the consumer to install more expensive ma- 
chines in order to get a better power-factor if he was to 
derive no benefit from doing so. 

Опе type of machine for power-factor correction had been 
imored altogether in the paper. It was to be regretted that 
Dr. Kapp had said so little about the ordinary salient-pole 
synchronous motor with a squirrel-cage starting winding. 
It should be emphasised, particularly since the paper wouid 
probably become a classic, that that machine was probably 
the most widely used machine for power-factor correction; 
further, it should be recorded that the machine was made by 
all the manufacturers of medium and large sized machines 
in the country. 

Mr. S. J. Watson suggested that to those who were en- 
gaged in industrial activities, the main reason for the use of 
power-factor correction was the adoption of motors with a 
very small percentage of their full rated duty, a thing they 
could not altogether provide against, although he thought 
improvement in that direction was faking place by grouping 
maehines on one motor rather than utilising individual drives. 
Tarifs were exceedingly important and sooner or later some 
modifications would have to be made in tariffs to compensate 
for the money which had been spent, but was not being 
utilised for the purpose for which it was provided. ‘There 


ought to be one tariff based upon the actual kW demand, and · 


a somewhat lower figure for the difference between kW and 
kVA, because the costs which one incurred in connection with 
generating and transmission were not all based on kVA but 
on kW. For instance, the whole of the boiler-house eqr 
ment was based on & kW charge; therefore, if one had a 
igure per kW—say, £4—one was not entitled to charge 
the same price if the kVA came out at a higher figure. 
The fairest way would be to charge the £4 per kW and 
charge for the difference between the kW and the kVA at a 
somewhat lower figure, possibly of the order of £2 or £3. 

The question who should provide the power-factor correct- 
Ing device was of considerable importance. In the majority 
0 cases it would be found expedient (in the best interests of 
the consumer)) tc install apparatus to provide the correction, 
and consumers would be encouraged to do that if they knew: 
they would, as a consequence, obtain an appreciable reduction 
in their accounts. | 

Mr. G. S. L. Reece said that if p.f. correction could be made 
more thoroughly understood a great deal more apparatus 
would be used. The Electrical Development Association 
чепей to be concerned very much with pushing heating 
Apparatus; if it pushed this question it would prevent apparatus 
fram becoming heated. . The power companies appeared to 
ave considered power-factor correction more than the muni- 
cipal authorities. 

Mr. H. C. LAMB knew of an instance where a rotary con- 
denser had been installed on a Manchester consumer's premises 
for the improvement of power-factor in 1917. They were in 
Manchester in a very happy position as regarded power-factor, 
because such a large proportion of the power was converted to 
d.c., with the result that at times of maximum demand the 
power-factor was over 90 per cent. Some of the converting 
plant had a slightly leading power-factor and the remainder 
of the power, which was used as a.c., had a power-factor 
of over 80 per cent. Municipal engineers were not less keen 
than company engineers about getting the most economical 
result, but power companies had no traction supply; they 
converted practically nothing to direct current and therefore 
their power-faetors were very often very low indeed. | 

Regarding Prof. Miles Walker's suggestion that a fixed 
charge based on kVA was the only sound system, there was 
something to be said on the other side, because it was the 
continuous power-factor that mattered and not merely the 
Power-factor at the time of maximum demand. The Man- 


“chester tariff gave the consumer a rebate on his tonverted 


Power-factor taken over a period, the average power-factor 
being obtained by the readings of two single-phase watt-hour 
meters taken over a monthly or a quarterly period. If the 
average power-factor so obtained was over 80 per cent. the 
consumer was allowed a discount for every 1 per cent. iimprove- 
ment; similarly there was a penalty if the power factor fel! 
below 80 per cent. 

Mr. 1. Romero said that the practices of various power 
companies in varying their charges to compensate for power- 
actor correction all seemed to be different, and in his opinion 
they were all inequitable. Charging se much per kVA ine 
stead of per kW was quite inequitable. Tn Salford they had 
devised a system of charging (based on the actual costs ag 


nearly as possible) of so much per kW per annum, and 60 
much per kWh, subject to graded discounts as the power- 
factor fell below unity. That was a fair system and the 
matter ought to be standardised. 

Mr. S. ConLETT said that in mining plant one had to 
consider that all rotating arrangements for correcting power- 
factor could only be applied when they were rotating. There 
were relatively few continuous operations about a colliery 
except that of ventilation, and for many reasons one hesitated 
at times about installing a synchronous motor for driving a 
mine fan. Не was responsible for purchasing electricity under 
various types of agreement in different parts of the country 
from public and municipal authorities, and said the different 
principles of charging might be summarised as a plain flat 
rate, a differential rate—one rate by day and a lower rate by 
night and at week-ends—and the rest (by far the greatest 
number) a maximum demand basis, plus à kWh charge. 1n 
many of those cases he had taken up the question of a con- 
sideration for an improvement in power-factor, and in one 
or two instances he had been met with a flat refusal—'' not a 
single copper off the bill." Obviously, one could not recom- 
mend a customer under these conditions to spend any money. . 
In other cases he had had concessions offered, but the prac- 
tical result in pounds, sbillings, and pence had been so small 
as not to justify any expenditure. He had used, with ex- 
tremely satisfactory results, a private plant where they had 
their own generators and static condensers. It was seldom 
that a rotary power-factor correcting device could be attached 
to the particular motor, or group of motors, which caused the 
bad power-factor. 

Mr. A. E. MALLINSON pointed out that he had ventured to 
suggest last year that the supply authorities should give an 
inducement to customers to put in machines that would 
improve their power-factor, and he was rather ridiculed for 
thinking such a thing could be done. However, the seed 
seemed to have been sown and was bearing fruit, though 
some seemed to think it was rather slow growing. It was 
all right saying: '' Get the customer to pay for the improve- 
ment device when he is putting his machines in," but were 
the machines absolutely as reliable as the simple motor he 
would otherwise install? Particularly was that important 
when one remembered that almost invariably such a device 
would be on the most important drive in the installation, 
one that would run day and night. 

Mr. CHEETHAM thought that the diversity of power-factor 
tariffs was, to some extent, due to the difficulty of measuring 
kVA. It was possible to get a fair approximation to kVA 
measurement provided the range of power-factor was known 
to begin with, and much work was being done in that con- 
nection at the present time. 

Mr. MALLALIEU said that the static condenser, which had 
been applied to large plant, was absolutely reliable. If the 
supply authorities would educate the consumer as to the 
advantages of power-factor improvement, and give him a 
financial benefit, users in turn would buy the apparatus whic! 
could be readily supplied. It was really a move on the part 
of the supply authorities which was wanted now. That the 
cause of bad power-factor was largely to be found in under- 
loaded motors and small motors was quite true, but the 
use of larger motors and group driving as against smaller 
motors was entirely against present-day practice and against 
future development. The full advantage of electrical trans- 
mission was only realised when the motor was brought up to 
the machine, and it was no good bringing electricity to the 
factory and then putting a large motor in the place of a 
steam engine. They must give the best service for the par- 
ticular operations involved and leave power-factor improve- 
ment to the experts who were capable of dealing ‘with t. 

Mr. PunnETT said that one point that had been overlooked 
was that tariffs were generally based on an average, and on 
a large distributing system it would not be fair to charge or 
penalise a consumer for bad power factor if he was not to 
be given the benefit of the geographical position. In view of 
the fact that in some instances consumers were 10 or 15 miles 
away from the power station he failed to see how one could 
arrive at an equitable tariff taking the power-factor into con- 
sideration. The improvement of power-factor at the end of a 
long feeder of several thousand kW in every case had been 
found not to be a commercial proposition. It would rather 
pay to put in extra feeder capacity than to install apparatus 
and incur the losses the improvement of power-factor would 
involve. 

Mr. Fry thought the tendency of the large power consumers 
to-day was to install p.f. correcting machines and. if possible, 
to improve their regulation rather than duplicate their feeders. 

Prof. Mites WALKER said that perhaps sufficient notice had 
not been taken of the opening paragraph in the naper which 
was really the text of the whole matter. Dr. Kapp pointed 
out very clearly that it was possible to make such а substan- 
tial saving in the actual cost of the plant that there ought 
to he a good sum available to рау to the consumer. That he 
stressed very emphatically indeed. If those interested in the 
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matter would get together and come to some agreement 
amongst teres as to what allowance should be made, 
and it was proved that it could be done properly and effici- 
ently, then there was little doubt that power-factor improve- 
ment would take place. 


Discussion at Liverpool, |. | | 


THE paper was read by Prof. M. Walker at the Liverpool Sub 
Centre of the North-Western Centre on November 27th. 
--Mr. Е. М. Houtinasworts said that the practice of install- 
ing motors of considerably greater power than was necessary 
in many cases was in no small measure the cause of the low 
power factor many supply undertakings were faced with. 
‘Therefore, it was necessary to keep in touch with consumers, 
to point out the advisability of installing suitable motors and 
letting them understand that the a.c. motor was capable of 
иш a considerable overload without any risk of 
allure. 

Mr. L. Breac felt that the subject was treated from the 
wrong end, and that there ought not to be any necessity 
to improve the power factor of the system, but rather to 
improve the design of the apparatus connected thereto. The 
kVA maximum-demand charge, with kWh charged for at a 
flat rate by a cosine meter, required much less explaining than 
the preference and penalty method which became very com- 
plicated. 

Mr. Н. HiGHAM pointed out that it frequently oc- 
curred that the first cost of а static condenser was higher 
than that of other apparatus put forward for power-factor 
correction, but on comparing running losses, amount of atten- 
tion required, &c., it was found that the static condenser was 
cheaper in the long run. Synchronous motors for power- 
factor correction, and at the same time to do useful work, in 
some cases were not very economical. А suitable, accurate, 
kVA meter would considerably assist supply authorities to 
arrange their tariffs. 

Mr. F. J. Teaco drew attention to the diagram and note 
by Prof. Miles Walker at the foot of page 2 of -the paper, 
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which enabled the matter on page 3 to be represented in a 
graphical form. In the triangle окт (fig. 1) the angle 9° 
Һай а cosine equal to 0.75. If the length of the vector OE 
represented the cost of the electrical plant at unity power 
. factor, that was £12,000. The length of the vector or would 
then represent the cost, £16,000, at a lagging power factor of 
0.75, and the length of any other vector between О and the 
EI would represent the cost at a power factor equal to the 
cosine of the angle between that vector and the vector OE. 
Now, to & suitable scale, the length of the vector IE repre- 
sented the cost of the power-factor-improving plant. If the 
value of the ratio c/c=1, then the scale of Ег equalled the 
scale of ок. In that particular case c/c equalled 0.25, so that 
the scale of Er was four times that of oe. Mark off from 1 
along 1E a cost scale as shown in fig. 1, and join о to con- 
venient points on that cost scale.. Then, on improving the 
power factor from 0.75 to 0.812, the net saving would be: 
Original cost of plant—new cost of plant—cost of power-factor 
improving plant, i.e., £16,000— 14,800 — 500 = £700, and per cent. 
saving = 700 х 100/16,000—4.4 approximately. Repeat that for 
other values of the improved power factor and plot the results 
as shown by the full curve in fig. 9, which indicated that 
the maximum percentage saving equalled 11, and corresponded 
to an expenditure of £1,840 on improving plant. From fig. 1 
it would be seen that the angle at which that maximum 
occurred was ф = 14.5 deg., and the power factor was 0.963. 
Now take an angle to commence with, having a cosine 
of 0.812. The zero value of the cost of the improving plant 
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under those conditions coincided with the original value, 
£500. On improving the power factor from 0.812 to 0.875, 
the net saving would be £14,800— 13,700— 500 — £600 and per 
cent. saving —2600X100/14,800—4.1 approximately. Repeat as 
before and plot the results as shown by the dotted curve in 
fig. 2, which indicated that the maximum percentage saving 
equalled 7.2, and corresponded to an expenditure of £1,340 on 
improving plant, and that expenditure under. the new con- 
ditions corresponded to exactly the same improved power 
factor as an expenditure of £1,840 under the old conditions. 
The constant angle ф= 14.5 deg., the sine of which=0.35. 
Thus, as Prof. Kapp pointed ove depended solely on the 
value of the ratio c/y, and was independent of the original 
value of the angle ф°. | 

Mr. Т. E. Носантох thought that Dr. Kapp's mathematical 
determination of the most economical value of the power 
factor to which a system could be brought only applied to a 
new private installation, and did not hold in the case of a 
consumer whose present power factor required improving. 
Nevertheless, it was possible to deduce a mathematical relation 
in the latter case also. Assuming a maximum demand tariff 
based on kVA, the economical phase angle for a consumer во 
charged could be determined from sin $-v/x, where Y= 
annual, plus running, charges per kVA of phase-advancing 
plant, and x=charge per kVA per annum of maximum de- 
mand; shorter periods could be used to suit individual cases. 
Taking usual values of x and v, cos @ approximated to unity. 
It was also possible to deduce a formula for the case in which 
it wae desired to reduce the losses in a transmission or dis- 
tribution system by improving the power factor: the economic 
phase angle was given by tan $—50/K X Y/M, where к= 
үүн losses at unity power factor, М = actual cost рег 
W per annum and Y as above; in this case also cos @ approxi- 
mated to unity. It was significant that Dr. Kapp's expres- 
sion, and those given above, all gave values of the economic 
power factor very near to unity, whereas it had been gener- 
ally accepted that improvement in power factor should not 
be carried much beyond 0.9. 

Dr. E. W. MarcuHant said that a long overhead transmission 
line had very considerable self-induction and considerable 
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capacity. For a 200-mile transmission line of three overhead 
conductors, each of 0.36 in. diameter, spaced 6 ft. apart, the 
capacity effect was very considerably in excess of the reactive 
effect due to self-induction. For small motors. static 
condensers were | the cheapest method of correcting 
power factor. For larger machines the phase advancer 
might be less in capital cost, but a condenser required roughly 
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one-third of the power that was used by a phase advancer. 
The actual power loss was small, and the cost of the extra 
energy used per annum would probably be compensated for 
by the smaller capital charge due to the phase advancer. 

Mr. J. C. Prescorr drew attention to the fact that the 
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number of condenser units required to absorb a given amount 
of lagging КУА was found from the equation n=P10°/wce’. 
Although that would, in general, give the exact number, 
certain other conditions must be fulfilled for a balanced poly- 
phase load. In the first case n must be divisible by the 
number of phases and, further, the units for each phase must 
be capable of arrangement in an integral number of lines, 
each line containing an integral number of unite. Thus, in 
the three-phase case (as shown ш fig. 3) there must be 
1, d€cw complete lines in parallel, each consisting of v/e units. 

Mr. CHARLES БЕТТЕ said that the paper dealt only with 
land practice, but in many respects was applicable to the 
electrical propulsion of ships, though the problems of one might 
differ from those of the other. Synchronous motors were not 
suitable for the electrical propulsion of ships; the induction 
motor was the best, provided some means could be adopted to 
raise the power factor, such as by the use of phase advancera. 


Мв. А. E. MALPAS said, from the point of view of the user, 
that he agreed with the view that for a moderate-sized 
installation at all events the static-condenser method was still 
the best, although in future it might be that some of the more 
modern types of rotary device would be more and more 
adopted. The average user, however, moved slowly and 
attached more importance, as a rule, to reliability than to the 
last word in improved power factor. | 

DB. T. F. WALL, in connection with deduction of the mag- 
nitude of the condenser capacity to which the vibrator was 
equivalent, showed how to obtain algebraical expressions by 
means of which the performance of the motor could be calcu- 
lated for any value of the slip and for any value of the 
equivalent condenser capacity. The expressions were most 
easily derived from the equivalent circuit by the use of com- 
plex quantities. Similar expressions for the other character- 
istic quantities were easily obtained. 


THE OMNI-RANGE AND OTHER PORTABLE CURRENT TRANSFORMERS. 


SOME EVERETT, EDGCUMBE INSTRUMENTS. 


WHILST the accuracy and general usefulness of instruments 
for direct current has steadily increased, that of the corre- 
sponding instruments for alternating current has lagged be- 
bind, owing principally to the lack of accurate current and 
voltage transformers—more particularly the former. 

The current transformer bears the same relation to an a.c. 
ammeter or wattmeter as does the shunt to a moving-coil 
ammeter, and from this it follows that a current transformer 
should have an accuracy comparable with that of the measur- 
ing instrument with which it is to be used—a condition by no 
means easy of fulfilment. 

Fig. 1 gives an elementary vector diagram of a current trans- 
former, assumed, for convenience, to have an equal number 
of primary and secondary turns, and this diagram will serve 
to illustrate the difficulties involved in the design. Starting 
with the flux in the .core (4$), there is a magnetising current 
(I) in phase, and an iron losses current (IL) in quadrature, 
with it. These two currents combine to form what may be 
called the no-load current (Io). The flux (Ф) induces а 
voltage, E, in the secondary winding, 90 degrees out of 
phase with itself, and this, in its turn, produces a current, 
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l, in the secondary circuit. I, will lag behind E by an 
angle ф, the value of which depends upon the impedance 
of the secondary load—or upon the ' burden," as it is perhaps 
better called. 

It is clear that the primary current, I,, has to supply the 
no-load current, I,, ав well as tne secondary current, І,, and 
hence it follows that L, is slightly out of phase with I, (lead- 
ing, in fact, by the angle a), and is also slightly less in 
magnitude than I,. 

It is the object of the designer to reduce the angle a to 
the smallest possible value and, at the same time, to make 
the ratio of I, to I, constant at all currents and all loads.* 

A little consideration will show that both these require- 
ments are best met by reducing the values of IM and 1һ to 
a minimum, and experience shows that a large magnetising 
current is the more harmful. It will, moreover, be 
evident that with any given design of core, the greater 
the number of primary turns for a given primary current the 
better will be the performance, since the length of the vector 
Il, will vary directly as the number of primary turns, whereas 
the length of I, is invariable.t 

From the point of view of accuracy, the smaller the burden 
e., the impedance of the secondary circuit) the better, 
‘Ince the value of E required to force a given current, I,, 
through the secondary is directly proportional to this im- 
[edance, and any increase in E involves a corresponding 
Increase in Ф and, with it, in IM and IL. 

From what has been said, therefore, it is clear that 
“ciency lies in the direction of low-flux density; best-quality 
————Ó M M  M— ——À M —— a — MÀ n M HÀ 

* [t is easy to make this ratio unity at any particular current 
hv adopting a suitable ratio for the number of primary and 
-econdary turns. 

t Since the current vectors in fig. 1 actually represent 
ampere-turns and not amperes. 
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iron; high ampere-turns; short magnetic circuit; small 
magnetic leakage; and absence of joints in the magnetic 
circuit. 

The difficulties in the way of a successful design increase, 
as has been shown, with the secondary burden—in fact, as a 
rough approximation, it may be said that the product of 
ampere-turns into cross-section must be increased in direct 
proportion to the burden. From this it follows that a 
reasonably accurate current transformer with a straight- 
through primary, for less than 900 amperes becomes extremely 
bulky. But, fortunately, the use of such transformers is 
usually restricted to switchboard work, where great accuracy 
is not called for. In the case of portable current transformers, 
such as we are now considering, it is usually possible to pro- 
vide for 1,000 or more ampere-turns at rated primary current. 

How well Messrs. Everett, Edgcumbe have succeeded 
in embodying the ideals enumerated will be apparent 
from an inspection of fig. 2, which gives the results of some 
tests made by the National Physical Laboratory on an 
Everett-Edgcumbe portable multi-range current transformer. 
From these curves 1t will be seen that the ratio is correct to 
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within one part in a thousand at all points from one-tenth 
load up to 20 per cent. overload. The tests were made with 
a secondary burden corresponding to 10 volt-amperes at full 
load. When the burden was increased to 17 volt-amperes the 
change of.ratio proved to be less than one part in a thousand, 
and the change in phase angle was too small to be measured. 

Fig. 3 shows the effect of a etill larger change of burden, 
on a similar current transformer, curve О being obtained 
with 5 volt-amperes, curve B with 15 volt-amperes, and curve 
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A with 40 volt-amperes. From these curves it will be seen 
that the greatest ratio error, down to one-tenth load, does 
not exceed à per cent. with any secondary burden up to 40 
volt-amperes at rated secondary current. 

In the case of portable testing transformers, the effect of 
heavy secondary burdens is of less interest than that of changes 
of frequency. Fig. 4 shows this effect with a secondary 
burden of 10 volt-amperes. It will be seen that the difference 
in ratio between 25 cycles and 50 cycles is less than two parts 
in & thousand, and the difference in phase displacement 
ranges from about four minutes at full current to some 15 
minutes at one-tenth current. 
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The true criterion of the suitability of a current trans- 
former for the purpose in view is the effect which it has 
on the final accuracy of a measurement. The result of a ratio 
error is obviously to produce a corresponding error in the 
instrument reading, and from the data already given it is 
clear that for practical purposes this error, in the case of an 
Everett-Edgcumbe current transformer, is nil. The error 
Introduced by the phase angle is less easy to gauge, and is 
most noticeable in the case of a power measurement by 
means of a wattmeter. It can be shown that the error in 
such a case is proportional to sin o tan @—that is to say, 
it varies widely with the power-factor of the load. 

Fig. 5 shows, graphically, how the accuracy of a power 
measurement is affected by the phase displacement of an 
Everett-Edgcumbe current transformer, such as that for 
which the constants are given in fig. 2. From fig. 5 it 
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will be seen that at unity power-factor no error whatever is 
observable, and that at any power-factor, down to zero, the 
greatest error at any point on the scale is five parts in a 
thousand. 

It is evident, then, that the Everett-Edgcumbe portable 
current transformer fulfils the most stringent requirements, 
as regards accuracy, and the next problem which arises con- 
cerns the most suitable ranges or combination of ranges. 
This necessarily depends upon the requirements of each par- 
ticular case. If the range of currents to be dealt with is re- 


stricted, a current transformer with a single primary will > 


probably suffice. Such a transformer may be considered to 
have a useful range of from 10 per cent. to 150 per cent. of 
its rated primary current, e.g., 10 amperes to 150 amperes 
(in the case of a current transformer rated at 100 amperes), 


Fig. 6. 


and this range can be doubled or quadrupled if the primary 
windings are arranged for series and parallel connection. 
Fig. 6 shows such a transformer having ranges of 20, 40, and 
80 amperes, and therefore available for measurements ranging 
from, say, 2 up to 120 amperes. In the case of low-pressure 
systems the straight-through range of the instrument itself 
(say 1 to 6 amperes) can also be made use of. 

When, as is most likely, a wider range of currents is re- 
quired, separate primary windings are provided. For 
example, ranges of 20, 100, and 500 amperes form a useful 
combination, giving a total range of measurement from, say, 
4 to 750 amperes. In the majority of cases a still wider 
range has to be covered, hitherto necessitating the use of 
two, or often of three, separate transformers. 

In their Omni-range current transformer, however, Messrs. 
Everett, Edgcumbe have evolved а model which has an 
almost unlimited range. Fig. 7 shows one of these trans- 
formers, which consists of a ring core with two or more 
low-range primaries and a circular opening in the centre. 
The transformer illustrated has primaries for 5, 20,.and 
100 amperes, and by threading a length of cable through 
the centre opening a given number of times, as shown in 
the illustration, ranges of 400, 500, 1,000, and 2,000 amperes 
are readily obtained. Such a current transformer will deal 
with currents ranging from, say, 1 up to 3,000 amperes, so that 
the name '' Omni-range " is well deserved. 

Besides the great portability and convenience of these 
Omni-cange current transformers, they have a further im- 
portant advantage in that the ratio and phase displacement 
curves are identical on all ranges, which is often far from 
being the case when a number of distinct transformers of 


ordinary construction are used. This feature is of particular 
value when it is a question of determining the ratio and phase 
displacement of other current transformers by the comparison 
method which, although much the most accurate and expedi- 
tious, involves the use of a comparison transformer, the ratio 
and phase characteristics of which are accurately known and 
which has a variable ratio, For this purpose the multi-range 


current transformer is ideal, since any number of intermediate 
ratios can be arranged for, if desired, by means of tappings 
on the secondary. 

In this connection it may be added that Messrs. Everett. 
Edgcumbe have developed an extremely expeditious and 
accurate method of measuring the ratio and phase displace- 
ment of current and potential transformers, which has been 
in use at their factory for a considerable time. 


THE PORTSMOUTH ELECTRICITY 
UNDERTAKING, 


Inauguration of New Plant. 


Tse building of the electricity generating station of the 
County Borough of Portsmouth was begun in October, 1892. 
The original plant consisted of two 200-kW alternators, 
coupled direct to low-speed horizontal engines, and five Lanca- 
shire boilers. These sets were the first directly-coupled alter- 
nators to be installed in a public power station. Another 
very novel feature in those days was the Ferranti rectifiers for 
supplying the street arc lamps, these also being the first of 
that type ever installed. | 

The public supply of electricity was started in June, 1894, 
and the increase of its use led to extensions in 1903, 1907 
and 1915, although the last was not completed until 1919 
After the war the opportunity was seized of reconstructing 
the wholé station (with the exception of that part of the new 
engine room erected in 1907) and it was decided to discard 
the old system of single-phase generation and to adopt the 
three-phase system, the new steam pressure adopted being 
250 lb. per sq. in. 

For the production of steam while the old boilers were out 
and before the new boilers were ready, a new water-tube 
boiler was erected in a temporary position, and induced- 
draught plant was installed on five of the remaining Lanca- 
shire boilers, in order to obtain an increased output. The 
first of the two new boilers was completed in December, 1921, 
and the second in March, 1922; the economisers to serve these 
two boilers are now nearing completion. The erection of the 
new generating plant was commenced in September, 1922, 
and the cost of the extensions so far completed 1s slightly over 
£100,000. 

The site of the station is favourably situated for an ade- 
quate supply of cooling water from the sea for the condensers. 

The whole of the plans, specifications, drawings, &c., were 
prepared by the department’s permanent staff; the whole of 
the constructional work was carried 'out. by direct labour. 
Mr. B. Handley is the engineer and manager, and the princi- 
pal contractors for the extensions were the Metropolitan- 
Vickers Electrical Co., Ltd.: one 4,000-kW turbo-alternator 
with condensing plant, &c. Messrs. Babcock & Wilcox, Ltd. : 
two water-tube boilers, each of 30,000 lb. per hour capacity; 
bunkers, elevator, and conveyor. The General Electric 
Co., Ltd.: switchgear. The British Electric Transformer Co., 
Ltd.: Scott-connected transformers, 6,600 volts, 3-phase, 
2,200 volts, 2-phase, 4,500 kVA capacity. 

Of course, the supply of electricity had to be maintained 
during the whole time the work was in progress, and the cul- 
minating point of the difficulties was last autumn, when to 
meet a daily maximum demand of 4,000 kW, the whole of the 
generating plant in the station only totalled 3,000 kW. One 
indignant consumer aptly described the situation by complain- 
ing that the “* electric light had become as bad аз the gas.” 
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The further extensions which were officially inaugurated on 
Janu 16th are: One 4,000-kW Fraser & Ohalmere-G.E.O. 
turbo-alternator, and two water-tube boilers, bunkers, &c., 
by Messrs. Babcock & Wilcox, Ltd. The capacity of the 
station when these further extensions are completed, and 
making allowance for all old plant to be superseded, will be 
11,000 kW generating plant and 140,000 lb. per hr. boiler 
plant. The number of consumers now on the mains is 14,700. 
The number of new connections for the past two yeers has 
averaged 7 per working day. 

The Mayor of Portsmouth (Ald. F. G. Foster, J.P.) per- 
formed the ceremony of starting the new plant, and after it 
had been placed on load, the company, which included the 
engineers from several of the neighbouring towns, as well as 
representatives of the various contracting firms, were enter- 
tained to tea by the chairman of the Committee in charge of 
the department (Councillor A. Hemingway). In the course of 
the speeches, it was stated that further extensions were con- 
templated, including another 4,000-kW  turbo-alternator and 
two more water-tube boilers. This was necessary in order to 
lave a stand-by for the largest machine in the works. Refer- 
ence was also made to the difficulty under which the engi- 
neer (Mr. B. Handley) and his staff had to work during the 
period of reconstruction. Such was the need of the new 
boilers that when the first had been completed it was put 
on the range at once although it was practically out in the 
open air, without a roof or any other protection than tem- 
porary expedients to keep off the rain. The chairman said 
that an order had been obtained to supply the districts of 
Havant and Emsworth, and extensions were also being made 
in the town of Portsmouth itself at & great rate. Last year 


5,214,138 kWh was sold, producing a revenue of £123,756.. 


The number of consumers was now 14,700, and since last 
March they had connected no fewer than 3,500 new 
customers. The Mayor was presented by the members of 
the Committee with a silver-mounted inkstand suitably in- 
scribed as a memento of the occasion. 
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Marconi's Wireless Telegraph Co., Ltd., v. Mullard Radio 
Valve Co., Ltd. 


Tuis ease came before the Court of Appeal, consisting of the 
Master of the Rolls and Lords Justices Warrington and 
Younger, on January 24th upon the appeal of the plaintiffs 
and the cross-appeal of the defendants from the judgment of 
Mr. Justice P. O. Lawrence in the Chancery Division. 

The plaintiffs brought the action for an injunction to restrain 
the defendants from infringing their letters patent No. 928,412, 
of 1913, and No. 196,658, of 1916, and for delivery up of the 
articles made in alleged infringement of the letters patent and 
also for damages. The case was reported in our issues of 
July 98th (p. 121) and August llth (p. 215), 1922. | 

Defendants denied the alleged infringement. They admitted 
that they sold and manufactured considerable numbers of 
thermionic valves, but they alleged that in part such manu- 
facture and sale was by them as agents or contractors of H.M. 
Government, and in particular the Admiralty, on written 
authorisation in that behalf and they denied that such valves 
constituted an infringement of either of the patents. Defen- 
dants also pleaded that at all material times the plaintiffs’ 
letters patent had been invalid by reason of anticipation. 

Mr. Justice LAWRENCE, in a considered judgment,* dismissed 
the action, and directed that the plaintiffs should pay the 
general costs of the action and the coste of the issue of infringe- 
ment, the defendants to pay to the plaintiff company the costs 
involved by the attack on the validity of the letters patent of 
the plaintiff company. He also granted limited certificates of 
validity of the patents involved. From this result the plaintiffs 
and the defendante now appealed. 

Mr. J. Hunter Gray, K.C., Mr. Jas. Whitehead, and Mr. 
Trevor Watson appeared for the plaintiffs; and Sir Duncan 
Kerly, K.C., Mr. R. Moritz, and Mr. Courtney Terrell for the 
defendants. 

It appeared from the opening statement of Mr. Gray that 
claim 8 of the specification of the patent of 1913, No. 28,413, 
read as follows :—“ A vacuum tube containing a hot filament. 
& grid formed as & closed cylinder completely surrounding the 
filament, and a third electrode in the form of a cylinder sur- 
rounding the grid substantially as described." The plaintiffs’ 
second patent, No. 196,658, contained the following clause :—- 
“ А vacuum apparatus intended to serve as relay or generator 
of maintained oscillations in which the filament, the grating, 
and the plate are concentrically arranged and fixed directly to 
the wires serving as conductors, these wires being sealed in the 
same glass tube soldered to the opening of the bulb, the fila- 
ment placed in the centre of the system being stretched he- 
tween two conductors having a certain elasticity and the 
grating formed of а specially rolled wire supported by its two 
ands, the plate being cylindrical and surrounding the two 


* Erec. Rev., October 97th (p. 583) and November 10th 
ip. 683), 1922, | | 


other elements by its two ends, the said plate being attached 
to the conductor by one or two hooks.”’ 

Plaintiffs’ case wae that defendants in what they had done 
had manufactured, used, and eold vacuum apparatus or valves 
made in accordance with the invention claimed in clause 3 of 
the specification of the letters patent of 1913, and in all the 
ane clauses of the specification of the letters patent of 
1916. 

Defendants, while pleading that the plaintiffs’ patents were 
invalid for want of subject matter, contended as to the speci- 
fication of the letters patent of 1913 that their grid, which was' 
a loose open ended cylinder, did not infringe the plaintiffs’ 
device disclosed in claim 3 of the patent, and as to the second 
patent, defendants contended that the substance of the alleged 
invention there lay in the details, and that in their valve the 
details were different from those claimed. 

In the course of his address, Mr. Gray said that Marconi's 
invention first came on the market in 1896. 

On Tuesday, at the close of the appellants’ case, Sir DUNCAN 
KERLY, on behalf of the respondents, in support of the judg- 
inent of Mr. Justice Lawrence on the issue of infringement, 
said that the proposition that Round had before him was to 
have such a cover as would prevent the glass being electrified. 
He wanted to remove the troubles caused by the incalculable 
action of the possible ions. He did not say that his apparatus 
was directed to any new principles. He said that Von Lieben 
had introduced something which he (Round) was going to 
improve upon. In Von Lieben's valve there was no part of 
the glass which was protected from electrification, and there 
was not in Round's any grid at all which would be a protective 
grid for the glass. Appellants' case was that they had a claim 
for a principle, that the respondents had made use of it, and 
that their apparatus was within their claim. Round’s 
apparatus was wholly useless for the conditions then 
obtaining. jj | 

The case was proceeding when we went to press. 


Charge Against Mr. W. T. Kerr, of Hereford. 


THE following report is reproduced from the Birmingham 
Post of January 29th :—'' A sensational sequel to the Hereford 
electricity controversies was the arrest in Gloucester, late on 
Friday night, and the appearance in the Hereford City Police 
Court on Saturday, of Walter Talbot Kerr, formerly electrical 
engineer to the Hereford Corporation. He was brought up on 
two charges of fraud, and it was stated that other charges 


. would be formulated against hiin. 


“Тһе charges against Mr. Kerr, who lives at Tupsley, were 
‘that being an officer of the Hereford Corporation he unlaw- 
fully and fraudulently did apply for his own use the sums 
of £90 and £810 respectively, the property of the said Cor 
poration, between June 22nd, 1920, and September Brd, 1920. 

'' The CHIEF CONSTABLE said the two sums, making a total o' 
£900, represented the purchase money received from the 


‘Western Electrical Co., at Swansea, for a 60-kilowatt Belliss 


Dick Kerr generating set belonging to the Corporation. The 
company paid £90, 10 per cent. deposit on the purchase money, 
to the defendant on or about June 22, 1920. The company 
sent a cheque for the balance to the defendant—a balance of 
about £810—about September 20th of the same year. The 
total sum of £900 was never paid over by the accused to the 
Corporation. On the contrary, the defendant reported to the 
City Council on November 23rd, 1920, that he had sold this 
generating set for £640, whereas two months earlier he had 
actually received the larger sum of £900. The defendant 
never paid over either the £640 or the £900. 

‘* Proceeding, the CHIEF CONSTABLE said on Friday night he 
found the defendant in the lounge of a Gloucester hotel. He 
arrested him and brought him to Hereford. At Hereford the 
accused asked for particulars of the warrant on which he was 
arrested, and these were supplied to him. 

‘The accused was remanded til next Friday, bail being 
allowed of £2,000, himself in £1,000, and two sureties of £500 
each. An order was also made to allow the Chief Constable 
to inspect the prisoner's bank accounts.” 

The Manchester Daily Dispatch, in reporting the matter, 
says :—'' Kerr, a prominent Freemason, resigned his Corpora- 
tion post twelve months ago to start a business in the Forest 
of Dean. 

“Мя. T. Rawson, the Chief Constable, told the magistrates 
that Kerr had been in charge at Hereford of а very extensive 
scheme sanctioned by the Government for the supply of 
electricity to all parts of the country. Although this had to be 
abandoned, owing to financial difficulties, before its com- 
pletion, cables had been erected to carry power to distant 
villages and farms.” 


Radium in the Belgian Congo.—Speaking in the Senate 
recently, the Minister for the Colonies, Mr. Franck, stated 
that radium could be produced in the Congo in such quan- 
tities as would render Belgium the supplier of the world. 
Eight grammes of radium bromide are to be reserved for 
the use of the hospitals in Belgium.—Reuter (Brussels), 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mgssrs. SzrrOwN-JONES, O’'’DELL AND 
Sr&PHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 


1,235. *" Electric switches." W. L. Barber and Midland Electric Manufac- 
turing Co., Ltd. January loth. 


1,243. "'' Safety switch," S. G. Jones. January I5th. 

1,251. ‘‘ Continuously variable rheostat for thermionic valves, &c." H. D. 
O'Mantle. January lóth. 

1,232. “Crystal detectors, &c." Н. D. O'Mantle. January 15th. 

1,253. “ Electric transformers, induction coils, &с.” W. D. Burnett. 
January loth. | ‚ 

1,259. “ Movable mouthpiece receivers for use in fixed mouthpieces on tele- 


phone instruments," H. J. Saunders. January 15th. 


1,263. “ Miners’ flame safety lamps, &с. T. Doleman. January 15th. 
1,280. *' Recording and reproduction of acoustic waves." L. A. L. 
Struxiano. January 15th. (France, January 20th, 1922.) 

1,313. “ Sound recordance and reproduction." W. F. Franklin. January 
15‹. 

1,319. “ Lighting system for headlights.” А. Саура. January 15th. 


(France, January 16th, 1922. 
1,330. “Safety apparatus for mercury-vapour high-vacuum pumps.” 
Ges. Brown, Boveri et Cie. January 15th. (Germany, June 6th, 1922. 
1,332. '' Radio receiving systems." С. S. Franklin, S. B. Smith, B. J. 
Witt, and G. M. Wright. January 15th. 


Akt. 


1,335. ‘' Telephone systems." Western Electric Co., Ltd. (L. Polin- 
kowsky). January 15th. 

1,343. ©“ Miners’ lamps." Concordia’ Elektrizitats Akt. Ges. and W. 
Gosmann. January loth. 

1,346. ‘‘ Crystal detectors for wireless receiving apparatus." I. F. Taylor. 
January 15th. . 

1,350. ‘Ignition distributors," G. H. Taylor. January lóth. 

1,357. ''Semi-automatic telephone evstems." Automatic Telephone Manu- 


facturing Co., Ltd. (Automatic Electric Co.). January 15th. 


1,378. '' Receivers for wireless telegraphy, &c." A. M. Chalmers and 
^, V. Morris. January 16th. 


1,397. " Buzzer magnets.” К. Bosch Akt. Ges. January 16th. (Germany, 
January 20th, 1922.) | 
1,398. ‘* Battery ignition devices for internal-combustion engines.” R. 


bosch Akt. Ges. January 16th. (Germany, January 23rd, 1922.) 


1,399. *'' Magneto-electric ignition apparatus." К, Bosch Akt. Ges. 
January 16th. (Germany, January 18th, 1922.) 

1,404. ‘ Electric light for buoys.” F. W. Yeo. January 16th. 

1,424. ‘Electro deposition of metals.” A. Waldberg. January 16th. 


(France, January 19th, 1922.) 
1,441. “ Electric switch.” 


Internationalt Radiotclegraf and Telefon Com- 
pagnie ved Wahnoe 


and Peters. January 16th. (Denmark, January 20th, 


13922. 

Duy * Electric motor control systems." A. S. Cachemaille (Westinghouse 
Electric and Manufacturing Co.). January 16th. | | 

1,444. '' Electric motor control systems." А. S. Cachemaille (Westinghouse 


Electric and Manufacturing Co.). January 16th. 


1,448. ** Variometers, varicouplers, &c." J. A. Mendenhall. January 
6th. 
1,455. “ Relay and coupler mechanism for electric organs,  &c." 


F OP. Walker, К. H. Walker, and J. W. Walker & Sons, Ltd. 
1,458. '' Systems of control of electric circuits.” 


Co., Ltd. (General Electric Co.). January 16th. 


January 16th. 
British Thomson-Houston 


1.472. ‘* Circuit-controlling means." R. Peale. January 16th. 

1,475. “ Signalling systems." Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc... January 16th. 

1,478. ''Gramophones." Sterling Telephone and Electric Co., Ltd. Janu- 
агу 16th. 

1,482. “ Containers for accumulators, miners’ lamps, &c." W. Maurice. 
January 16th. 

1.484. “ Self-holding insulator.” W. D.. G. Rees. January 17th. 

1,497. ''Searchlights or projectors for vehicles." W. G. Riley. January 
7th. 

1.530. '' Trolley heads for electric traction eysteme.’’ E. E. Mathers. 
January 17th. 

1.535. “ Electric power transmission systems." A. M. Taylor. January 
17th. 

1,556. “ Sparking plugs." E. A. Pye. January 17th. 

1,597. '' Thermostatic switch adaptors for electric circuits," Pryco, Ltd., 
and E. A. Pye. January 17th. 

1,558. “Timing switch device for electric circuits." Pryco, Ltd., and 
E. A. Pye. January 17th. 

1,565. '' Thermionic valves.” W. A. Brady. January 17th. 

1,572. ‘* Cooling electrodes of X-ray tubes." G. L. Hertz and Naamlooze 


Vennootschap Philips’ Gloelampenfabrieken. January 17th, 


1,573. '' Automatic telephone øystems.” L.  Sémat. January 17th. 
(France, June 30th, 1922.) 
1,576. *“ Electric ewitches." L. Appoullot. January 17th. (France, Janu- 


ary 18th, 1922.) 


1,578. '' Electric valves and relays." W. Н. Derriman and J. Robinson. 
January 17th. 
1,585. “Renewable electric fuses.” British Thomson-Houston Co., Ltd. 


(Compagnie Française pour l'Exploitation des Procédés Thomson-Houston). 
January 17th. 


1,587. “ Electrically-operated submarine 
H. Baron (Signal Ges.) January 17th. 
1.592. ''Sparking plugs." P. A. Davis, T. E. Davis, and F. Rowland. 
January 18th. 

1,602. ''Inductance coils for wireless apparatus, &c." J. 


sound 


signalling installations." 


D. Dunthorne 


and W. J. Rickets. fenum 18th. 

1.606. '* Electric motors for driving paper. &c., machines." B. James. 
January 18th. 

1,607. '' Alternating-current motors." B. James. January 18th. 

1,014. ''Electric heating and cooking apparatus." G. S. Cattell and G. 
H. Ide. January 18th. 

1,621. '' Electric dynamos." F. Westwood and S. C. Westwood. January 
18th. 

1,627. *'' Telephone call-recording apparatus." Н. G. Humphreys, Janu- 
агу 18th. 

1,629. '' Electric cables." A. E. Foster and Siemens Bros. & Co., Ltd. 
January 18th. 

1,636. “ Motor-car headlight.” W. T. Coulson. January 18th. 

1.639. “ Guard for sparking-plug adaptors.” E. B. Gnapp. January 18th, 

1,642. “ Dynamo-electric machines." Е. W. Dorey. January 18th. 

1.658. '' Electric flash lamps, &c."" H. St. G. Anson. January 18th. 

1.667. “Instrument relays." Cambridge & Paul Instrument Co., Ltd., 
and B. A. Robinson. January 18th. 

1.071. '' Electric lamp." H. E. Tvermocs. January 18th. 

1.684. '' Electric switches." British Thomson-Houston Co.. Ltd. (General 
Electric Co). January 18th. 

1.688. ‘ Telephone systems.” Automatic 


GB. Telephone Manufacturing Co.. 
Ltd., and C. Gillings. January 18th. 


1,6809. '' Commutators for electric machines." 
Highfield. January IBth. 

1.700 ** Accumulator or battery boxes." 

1./03 "'Upward-current classifiers." 


J. E. Calverley and W. F. 


H. H. Seddon. 
R. Minikin. 


January 19th. 
January 19th, 


1,715. “ Electro-medical appliance." R. A. Redmond. January 19th. 
1,726. '' Variable electric resistance." Н. Richmond. January 19th. 
1,731. “ Methods of testing electric ignition of motor vehicles, &c." A. 
Fraser and J. B. Taunton. January 19th. . 
1,755. '' Electric signalling devices." N. Straussler. January 19th. 
1,762. '' Time-lag electric switch." К. S. Allen. January 19th. 

1,764. '' Power-factor indicators for alternating-current systems." Cham- 
berlain & Hookham, Ltd., and S. James. January 19th. 

1,765. “ Electric resistances.” Akt. Ges. Kummler & Matter. January 
|9th. (Switzerland, January 30th, 1922.) 

1,768. '' Circuit-breaker systems." British Thomson-Houston Co., Ltd. 


(Generaf Electric Co.). January 19th. 


1,769. *' High-tension electric switchgear.” D. К. Davies and Metropolitan- 
Vickers Electrical Co., Ltd. January 19th. 


1,782. “System of charging electric accumulatore, &c." P. W. Wood. 
January 19th. 

1,805. '' Chain for suspending electroliers, chandeliers, &c."  F. Stokes. 
January 20th. 

1,817. “ Indicating scales of variable condensers, &c., for wireless tele- 
phony, &c." К. L. Ryan. January 20th. 


1,826. '' Trolley wheel, &c., for overhead electric tramway systems." J. J. 
Jennison. January 20th. 

1,856. '' Electrical apparatus.” 
A. P. Young. January 20th. 


1,857. '' Determination of cylic variation of current or pressure in electric 
circuits." H. E. Donnithorne and H. Kennedy & Co., Ра. January 20th. 
/ 1,858. '' Wireless communication." W. S. Hill and C. Seymour. Ерназ) 
20th. 


1,872. '' Production of asymmetrical alternating voltages." M. S. Stutch- 


British Thomson-Houston Co., Ltd., and 


bury (Krause). January 20th. 
1,874. ‘ Electric switches." R. А. R. Bolton and English Electric Co., 
Ltd. January 20th. 


1,877. '' Wireless transmission and reception." E. T. Fisk. January 90th. 


PUBLISHED SPECIFICATIONS. 


` The numbers in parentheses are those under whieh the epecifications will be 


printed and abridged, and all subsequent proceedinge will be taken. 


2921. 


18,342. '' Keyboard perforators suitable for 


; ) producing punched tape for 
use in automatic telegraphy,” 


F. G. Creed and Creed & Co., Ltd. July 6th, 


1121. (191,093.) 
25,905. '' Wireless signalling receiving systems.’ British Thomson-Houston 
Co. Ltd. (General Electric Co.). September 30th. (Cognate “application, 


26,431/21.) (191,125.) 
26,238. *'' Electrically-heated vulcanising apparatus." W. Frost and Harvey 
Frost & Co., Ltd. October áth, 192]. (191,143.) 


26,308. '' Electric heating apparatus." Phi-Kappa Syndicate, Ltd., and 
D. Watson. October 5th, 1921. (191,148.) 

20,336. '' Brakes for railway and tramway vehicles." T. Zweigbergk. 
October 5th, 1921. (191,149.) 

26,304. “ Submarine telegraph cables." H. W. Sullivan. October 5th, 
1921. (Patent of addition not granted.) (191,151.) 

26.417. '' Commutators for dynamo-electric machines." E. C. Hatcher. 
October 6th, 1921. (191,157.) 

26.419. '' Electric inductances and inductance coils and the like." R. T. 
Smith. October 6th, 1921. (191,159.) 

26,511. '' Electric switches.” А. Hougardy. October 7th, 1921. (191,161.) 
26,073. '' Electron discharge devices." British Thomson-Houston Co., 
ltd. October 28th, 1920. (170,834.) 

27,086. '' Electric wall switches." E. C. R. Marks (McGill Manufacturing 
Co.). October 12th, 1921. (191,184.) 


27.665. '' Electrical actuating means for operating the type bars of type- 
Writers and other key-controlled devices.” A. E. White (Magnetic Power 
Transmitter Co.). October 18th, 1921. (191,195) 


28,853. '' Electric burglar-alarm apparatus." H. Wecke and A. Hither. 
October 3lst. 1921. (191,212.) 
28,897. ‘ Electrical transformers.” 


Н. A. T. Packford. October 3151, 1921. 
(191,214.) 


29,411. ''Illuminated signs." E. T. R. Murray. November 4th, 1921. 
(191,220.) 
30,185. '' Electrical relays." S. G. Brown. November llth, 1921. (191,228.) 


32,963. *' Electromotive drives Íor calculating machines." Optische An- 


stalt C. Р. Goerz Akt. Ges. December llth, 1920. (172.640.) 

32,977. '' Telephone systems." Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc.). December 8th, 1921. (191.257.) 

34.677. “ Switches for starting electric motors." C. А. M. Buckley. 
December 23rd, 1921. (191,273.) 

34,706. '' Terminal for electric wires or cables." J. W. V. Thurgood. De- 
cember 24th, 1921. (191,275.) 


94,780. ''Dimming device for use in connection with electric lamps for 


motor vehicles and for other ay spe Brolt, Ltd., and W. Holt. December 
28th, 1921. (Addition to 178.976.) (191,278.) 

34,944. “ Electric circuit breakers.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). December 29th, 1921. (191,280.) 

1922. 

261. ‘‘ Coupling and braking devices for railway, tramway, and like 
vehicles," O. Schmidt. January 4th, 1922. (191,286.) 

3,235. '' Electrically-driven syrens."’ Efandem Co., Ltd., and J. Eaton. 


January 25th, 1922. (191,290.) 


2,400. “ Protective devices, such as lightning arresters." British Thom- 
son-Houston Co., Ltd. (General Electric Co.). January 26th, 1922. (191,293.) 

2,859. '' Dynamo-electric generators." W. L. Lorkin, E. E. Daglish, and 
H. B. Swift. January 31st, 1922. (191,297) 


3.449. “ Indicators for ships’ electric signal and similar lamps." T. Har- 
rison. February 6th, 1922. (191,299.) 


5,758. “ Electric furnace for the production of calcium hydride (Са Н ). 
A, Kieselwalter. March Srd, 1921. (176,354.) 


7,008. ''Synchronous motors for the electric drive of clockworks."  R. 
Michl. March 9th, 1922. (191,313.) 

8.248. “ Electric insulators.’ М. F. H. Gouverneur. April 7th, 1921. 
(178,095.) 

12,632. '' Lightning protection." L. Vogel. May 20th, 1921. (190.316.) 
13.928. “ Locking devices for levers controlling railway, 


tramway, and 
similar signals, and for other 'ike purposes." F. Downes, C. J. Cooke, D. 


Rogers, and General Electric Co., Ltd. December 17th, 1922. (191,328) 
16,075. *' Current-collector bow for electric vehicles, with turnable carbon 
slip piece." С. Conradty (firm of) February 13th, 1922. (191,334) 
16,796. “ Electric ircandescent arc devices." British Thomson-Houston Co.. 
Ltd. (General Electric Co). June 17th, 1922. (191,337.) 
17.162. “ Process and apparatus for the transformation of 
structure of drawn wires of refractory metals, such as 
like." General Electric Co., Ltd. July 13th, 1921. (183,119.) 


21,250. *' Controllers for electric motors.” Igranic Electric Co., Ltd. 
(Cutler-Hammer Manufacturing Co.). August 3rd, 1922. (191,349.) 
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TROLLEY 'BUS v. TRAMWAY. 


Tue large-scale adoption of trolley "buses by the Bir- 
mingham Corporation, described on another page, is a 
noteworthy event in the modern history of public trans-. 
port services. It is the first time that a trolley-'bus 
service has been substituted for ah established tramway 
service, and the results will be keenly watched, because 
they can be directly compared with those given by the 
tramway service of which it takes the place. They will 
inevitably be taken as affording reliable data tor com- 
paring the two kinds of transport on the basis of 
economy. . But it is premature to say that because the 
estimated costs of reconstructing the Nechells tramway 
route and the estimated costs of the substitution, to- 
gether with the working costs of each, showed an advan- 
tage for the trolley "bus, therefore the electric tramway 
must be reckoned out of date for any similar service. 

Before the war it was recognised by those who had 
studied the economics of passenger transport by estab- 
lished services, that the deciding factors in the choice of 
system were the traffic density, as expressed by frequency 
of service, and the ratios of capital charges and working 
expenses involved. Shortly, the tramway required the 
largest capital expenditure, and therefore the largest 
annual capital charges, but its working expenditure, 
including the maintenance items depending upon car 
mileage, was at a decidedly lower rate. The trolley ‘bus 
required a lower capital expenditure on line equipment, 
a higher one on vehicles, but on the whole lower fixed 
annual capital charges, but the working expenses were 
decidedly higher. The effect of these considerations, 
valued at prevailing prices and average working costs, 
&c., was roughly that at a service frequency which 
varied, under different circumstances and according to 
different authorities, between 10 minutes’ and 20 
minutes’ headway, the tramway and the trolley ‘bus 
were about equal. For a greater frequency (2.е., a 
smaller headway), the tramway was economically 
superior; for a smaller frequency (Z.e., a greater head- 
way), the trolley 'bus had the advantage. There were 
other considerations, especially the prospect of future 
traffic, whether it would or would not increase and the 
probable rate of any increase, but the main considera- 
tion was that above stated. 

Post-war conditions have increased capital expendi. 
ture, and capital charges, in great proportion than they 
have increased working expenses, with the consequence 
Њаё: һө service frequency at which the two transport 
methods balance is now greater; in other words, 4 
greater traffic density is required to justify the selection 
of the tramway. In the particular case of the Nechells 
route at Birmingham, it is stated that the estimates 
showed that reconstruction of the tramway would have 
cost £54,000 more than that needed to establish the trol- 
ley "bus service, and that the financial result would have 
been a loss of £3,000 per annum for tramway work- 
ing, against a profit of about as much for the trolley 
'bus working. So nearly as can be judged from thexe 
figures, the tramway reconstruction estimate must have 
been in the neighbourhood of £90.000, which it must be 
adinitted is a rather startling figure for about three 
miles of single track, with turnouts. Of course no 
criticism of the estimate is implied by this comment ; 
it is only made to show that for whatever reasons, the 
cost was much in excess of anything that has been reck- 
oned heretofore. Apparently the estimates must have 
been based on the material and labour rates of 1920 or 
1921, and if priced at current rates would have been 
decidedly lower. Possibly, too, the estimates. included 
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the cost of imiproveinents to increase the traffic capacity 
of the route, limited as it was to a five-minute service 
and apparently inadequate for publie requirements, 
since the 'buses, with a four-minutes’ service, are 
taking more than DO per cent. greater total receipts 
and more money per car mile. It must not, 
therefore, be rashly concluded that the tramway 
is beaten for services of any less frequency than 
four or five minutes. The results in working costs of 
the Birmingham venture will be eagerly awaited and 
keenly scrutinised; they will be of great value for 
future guidance. It is especially to be hoped that an 
attempt will be made to ascertain the additional cost of 
road maintenance which ought to be charged against 
the trolley ’buses. It may be noted that the cost of tire 
maintenance of the tgolley 'buses is estimated at about 
id. per mile, which, by itself, is almost as much as the 
total costs of tramcar repairs and maintenance at pre- 
war rates. Tire wear and road wear should bear some 
proportion to each other. The item of rates and the 
caleulation of the rateable value will also raise some 
rather nice questions. As is well known, the rates on 
tramways are in essence an income tax, t.e., they are 
based on the net income earned. How far this principle 
will be held as applicable to a trolley ’bus route, and 
what the result will be in money, may have to be decided 
by the appointed tribunals. The item is of consider- 
eble magnitude at current rates, and, together with 
paving maintenance, is a consider able handicap upon 
‘tramways generally, which in equity ought to be 
reduced. 


Тнк Council of the Institution of 

Án Electrical Engineers has taken action 

1.Е.Е. Recom- affording ground for solid satisfaction 

mendation. regarding this matter. On the after- 

noon of the St. Marylebone Council 

ineeting it too was passing a resolution which can hardly 

fail to carry weight with its members and thus bring 
benefit to the industry. The resolution reads: — 

‘* That in view of the present state of trade and em- 
ployment, the Council request members who place, or 
who advise upon the placing of orders, to specify, as 
far as practicable, that the plant and inaterial ordered 
shall be of British manufacture."' 

By this wording the request is not limited to those 
who are interested in the placing of public contracts. 
It is made to all who place or advise upon electrical con- 
tracts for mines, industrial works, and so forth — work 
which too frequently in times past was placed outside 
the country and because it was for privately-owned con- 
cerns did not come under the searchlight of general 
publicity. 


THE lecture by Mr. C. S. Davidson, 

Supply electrical engineer to Barnes U.D.C., 
Authorities, and the discussion upon it, before the 
Manufacturers Electrical Development Association on 
and Contractors. February 2nd, broke a considerable 
amount of fresh ground and at the same 

time served to keep the E.D.A. lectures from getting into 
a rut. Without in any way minunising the value of the 
lectures, some have felt that there has been just a little 
too much discussion of the qualities which go to make 
a good salesman and of the elements of salesmanship. 
It is not suggested by any means that these aspects 
should not be considered, but for the moment they have 
been amply dealt with. It was, therefore, natural that 
a lecture like Mr. Davidson's, which is reported elsewhere 
in this issue, should be welcomed by way of a change, 
even 1f it made a mild attack upon the industry as a 
whole, and led to what was referred to at tlie close 
as a lot of '' shooting ’’ at one another across the room. 
It can do no harm for the varioussections of the indus- 
try concerned in the sale of electricity and apparatus to be 
frank with each other on occasions, and it is quite clear 
that the differences between the contractors and the elec- 
tricity supply authorities, mentioned during the discus- 
sion upon Mr. Gillott's Institution paper a few weeks 
back, have yet to be composed. The whole story of the 


E.D.A. lectures шау be summed up in the statement that 
they have been one continual plea for co-operation be- 
tween the three sides, viz., supply authorities, manufac- 
turers, and contractors. Mr. Rawlings has certain feel- 
ings towards the supply authorities, and his candid— 
and, we think we may say, designedly exaggerated—com- 


. ments led to equal, if not greater, ‘candour from other 


quarters, all of which is really to the good. Things 
usually get done when there is a stir, although we do 
not vo so far as the works manager we once heard of who 
thought the way to keep his staff ир to the mark was 
to '' kick up hell ” once a month. Nevertheless, the can- 
did criticism which we had at the last E.D.A. Confer- 
ence focuses the position so vividly that it gives the Asso- 
ciation an admirable opportunity effectively to play, at 
least, one part of the róle for which itwascreated. There 
are clearly several fundamental difficulties between con- 
tractors and supply authorities which will have to be dis- 
posed of before the fullest results can be expected from 
selling campaigns and the general development of the 
use of domestic electrical apparatus. There are also 
problems between tle manufacturers and both the other 
parties which will have to be dealt with, and our 
hope is that the E.D.A. Conferences will bring home to 
the three of them the fact that to dally with these prob- 
lenis is not the way to eee them settled. The issues are 
clear enough. 


AmonG the other welcome indications 
of municipal intentions to give prefer- 
ential consideration to British tenders 
in order to reduce the present unem- 
ployment in the United Kingdom, is a 
decision arrived at by the Highways and General Pur- 
poses Committees of the London County Council. А. 
rule has been adopted that the numes of foreign firms 
and the British agents of foreign firms shall not be in- 
cluded in the selected lists of firius to be invited from 
time to time to tender for tramway stores and materials. 
As a safeguard in the public interest, however, the door 
has been left open for such firms or agents to be per- 
mitted to tender, by invitation, '' in ‚апу case in which 
it is considered ‘expedient to do so." But where it is 
deemed necessary, or desirable, to issue such invitations 
for foreign concerns and their British agents to com- 
pete, tlie proposition is to be laid before conunittee 
first, so that the determination so to proceed, and the 
responsibility, shall rest with the committee and not 
with the general manager of the tramway department or 
the chief officer of stores. No doubt the London County 
CounciUs lead in this matter will influence other autho- 
rities to keep their stores and other requisitions for 
British execution, while reserving the right to exercise 
special discrimination in special cases. 


The L.C.C. 
says British 
Goods First. 


Ir is of course perfectly true that a 
rose by any other name would smell as 
sweet, but that does not do away with 
the desirability for requiring un- 
naturalised aliens to retain and use their original cog- 


What's in 
a Name? 


nomen. Such an obligation is most necessary in order 
that we may be able to know with whom we are doing 
business, especially bearing in mind the difficulties of 


war-time in this connection. We are not denying that 
there may be verv good reasons why one of our 
own race, or any other for the matter of that, 
should wish to change his name, as, for example, 
when a man of the good old British name of 
Buge thought well to announce that in future 
he would be known to all and sundry as Mr. Norfolk 
Howard. Such a change may be perfectly justifiable on 
personal grounds, may harm nobody, and need not lead 
others into business transactions that they desire to 
avoid. But there is an Aliens Restrietious Act in opera- 
tion, and a Business Names Registration Act is on the 
Statute Book, and those who fail to comply with their 
requirements must pay the penalty. We read in The 
Times that at Old Street Police Court on Saturday last, 
one Carl Frederick Adolph was summoned for using 
the name of Fenwick, contrary to the AHens Restric- 
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tions Act, and for carrying on business in the name 
of Charles Adolph Taylforth & Co. The police evidence 
showed that after complaints had been received regard- 
ing transactions through an advertiseinent in a wire- 
less paper, defendant was seen, and in reply to ques- 
tions he said he was Chas. Fenwick, and was really the 
firm of Taylforth & Co., Mr. Taylforth being a working 
partner. He stated that he was a Gernian, naturalised 
British, but later said that he was not naturalised. 
When Taylforth was seen, it was ascertained that he was 
simply working for the defendant, and apart from that 
had nothing to do with the business. The magistrate 
was informed that there was no suggestion of unlawful 
dealing, and һе fined the defendant £2 10s. on each 
summons. . 


——— — ——— —— ——À ——ÁÀ —— — ——— —— —— 


We reprint on another page some 
important comments in regard to South 
African public contracts, from our con- 
temporary, the British and South 
African Export Gazette. We dis- 
approve entirely of unnecessary secrecy in the 
placing of contracts where public money is involved. 
Wherever it is permitted, there is almost certain to be 
discontent and suspicion—possibly without any cause 
whatever regarding the actual contract details or prac- 
tice. There is, af course; a stave at which no sane man 
would expect details to be divulged,. but after contracts 
lave been actually placed, or even definite recommenda- 
tions have been made, the full light of publicity ought 
to be allowed free play. ` The public is entitled to the 
information, and the manufacturer or trader should be 
allowed to enjoy the full benefit of his success. | 


South African 
Official 
Contracts. 


Many German companies have re- 

Loan Redemp- cently given notice of intention to 
tions in redeein their debentures and mortgage 
Germany. loans which. were raised in gold marks. 

If repaid in paper marks, as appears to 

be the decision, the companies will earn enormous profits 
owing to the depreciation of the mark ; but tlie holders 
of the loans will, receive comparatively small sums by 


way of redemption in paper marks. Although the com- — 


panies under present circumstances have at disposal an 
easy method of liberating themselves from liabilities in 
gold, it is thought that those which do so will find it 
dificult to raise fresh loans and mortgages in the future 
when they are compelled to have recourse to this pro- 
cedure. Among the concerns which have under con- 
sideration the question of giving notice of redemption, 
аз far as is admissible, are mentioned the names of the 
Siemens & Halske Co., the Siemens-Schuckert Works, 
and the Berlin Elevated and Underground Railway Co. 


WE heartily congratulate the mem- 

St. Marylebone bers of the St. Marylebone Borough 
the All-British. Council on the public spirit which they 
have displayed in deciding to accept a 


British tender for a 12,500-kW turbo-alternator plant. 


required in connection with their 1923 extension scheme, 
at £15,000, notwithstanding that a foreign firm quoted 
239.728. The full list of tenders was given in the 
ELEcTRICAL Review for January 26th, p. 142. It will 
be remembered that the Electricity Committee put for- 
ward alternative recommendations, British and Swiss, 
and left it to the Council to decide which should be 
accepted. The time required for delivery was the same 
In both cases (ten months), and the same make of con- 
densing. plant was included. We congratulate the 
Council on having arrived at its decision without a lot 
of beating about the bush. The conviction that the pre- 
sent state of trade and the number of our unemployed 
called for special consideration led to the acceptance 
of the British tender almost without discussion ; in- 
(deed an amendment to send the order to Switzerland 
did not.even have a seconder. This is not in the least 
due to any antipathy to the Swiss concern. We 
regard it as purely and simply a definite determina- 
Поп to help British industries in the present crisis. 
The situation is such that whatever may have been con- 


sidered right in the past, and whatever may be thought 
politic at some remote date, the need of the moment is 
that British works shall be as far as possible carried out 
by British workmen. That there is another side to the - 
case we know well enough—but it is not a side to worry 
about just now. The list of tenders as published has 
doubtless been studied closely both by manufacturers 
who by seeing that the percentage of profit allowed for 
in their tenders is not too high can help councillors to 
fulfil their present duty of supporting Home industries, 
and by engineers who have to fortify themselves against 
the point sometimes raised by the locally-minded coun- 
cillor that a lower price is a local advantage outweighing 
national considerations. The action of St. Marylebone, 
following upon a series of similar municipal decisions 
regarding smaller contracts during the past twelve 
months, affords a courageous example which may well be 
followed where the national need for work has to be 
weighed against the local advantage accruing from a low 
foreign price. | —— meer 
M. CuanLES Laurent, president of 
A French View the Compagnie Francaise Thomson- 
of German Houston, who recently paid a visit to 
Industry. — Germany, made a remarkable reference 
to the developments in the latter 
country, at the recent extraordinary meeting of his 
company. After mentioning the milliards of marks de- 
voted to the reconstitution of the German merchant 
fleet, the president stated that Germany had undertaken 
the construction of a vast underground telephone net- 
work; having expended over 10,000,000 gold marks 
alone on the establishment of a cable between Berlin and 
Magdeburg and Hanover. The armistice had scarcely 
been signed when the work of extending the cable 
system to Cologne was pushed on, together with many 
ramifications; and that country was now in course of 
making extensions to Mayence, Wiesbaden, Frankfort- 
on-Main and Carlsruhe, the expenditure amounting to 
many milliards of marks. Аё the same time, appre- 
hensive that the production of coal would not suffice 
for the needs of industry, the authorities in Berlin had 
decided to meet the case by utilising to the utmost the 
hydraulic power capable of being yielded by some of 
the rivers. A gigantic programme in this direction was 
in course of execution over a length of 1,686 miles. 
The works comprised a junction of the Neckar and the 
Danube, the Rhine and the Danube, the Weser and the 
Main, and the Elbe and the Oder, and the canalisation 
of the Upper Danube, the Neckar, the Ruhr, and the 
Lippe. All these works would not only facilitate the 
river traffic which was already considerable, and open 
up new markets towards the East for German trade 
and commerce, but would also place at the disposal of 
the Germans more than 500,000 h.p. of water power. 
The expenditure on all these works, the president re- 
marked, was being made by a country which pleaded 
poverty to escape from solemn obligations, and which 
refused to repair the ruins in the unfortunate provinces 
in the North and East of France. 


So much attention has been attracted 
to the subject of water-power of late 
that no apology 1s necessary for placing 
in our readers' hands information 
which will assist them in’ developing available water- 
powers on sound lines. The subject is one on which but 
little reliable information is available; published data 
regarding the flow of water in pipes, for instance, differ 
widely amongst themselves, and are mainly empirical. 
The only safe guide in designing a pipe line is know- 
ledge gained in the field, and we are glad to have the 
assistance of Capt. W. T. Taylor in providing a series 
of articles on various aspects of the water-power problem 
based on a remarkably extensive experience in planning 
and carrying out hydro-electric schemes in foreign 
lands. The first of these ** Studies," which is concluded 


Water:power 
Studies. 


dn this issue, contains some valuable diagrams which 


will be found to provide short cuts to a number of essen- 
tial calculations, and to be applicable to a wide range of 
conditions, 
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WATER-POWER STUDIES.—I. 


Pressure Pipe Lines. 


By WILLIAM T. TAYLOR, M.Inst.C.E., М.1.Е.Е., M.Am.Soc.C.E. 


(Concluded from page 166.) 


To reduce the cost, a rather common fault is to make 
the pipe too thin where no great strength is wanted. The 
strength of riveted pipes should be such as to with- 
stand from 55,000 to 90,000 lb. per sq. in. pressure. 
The price of metal is not a constant for all diameters, 
it is usually less for large pipes of thin metal than 
for small pipes of thick metal. 

Knowing the area of a pipe (A=.7854d’), see fig. 2, 
and the quantity of water flowing (Q=a v), the velocity 
v is obtained by dividing the quantity Q by the area 
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in the pipe line, variable loads, and low load factor. 
On the other hand, high speed of water necessitates high 
head, small diameter of pipe, short pipe line, few or 
no bends, steady loads, and high load factor. Judg- 
ing from these two extreme conditions, it is evident 
that conditions arise in practice whereby several of 
these variables overlap. While a high velocity entails 
a considerable head loss, a low velocity necessitates a 
larger pipe, and this increases the cost. The pipe 
velocity and slope are both fixed by the volume of water 
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A of the pipe, that is, v=Q/a=Q/(a/4) d’. Thus, for a 
given quantity of water, the size of pipe can be deter- 
шіпеа (see fig. 1) when the velocity or speed of the 
water is known. This velocity ordinarily varies for 
the different installations from a minimum of about 
2 ft. per second to a maximum of about 7 ft. 
per second, or even more, the average being about 
4 ft. per second. From fig. 1 it will be noted that for 
a flow of 3 ft. per second, the flow in cu. ft. per minute 
about equals Z^. Low velocity has a range of about 2 
to 3.5 ft. per second; medium velocity about 3.5 to 
5.5 ft. per second; and high velocity of water a range 
of about 5.5 to 12 ft. per second. 
the water it is necessary to have low head, large 
diameter of pipe, great length of pipe line, many bends 


For low speed of · 


to be carried and by the diameter of the pipe, that 1s, 
v=qQ/.7854 d’. For a low-head installation a relatively 
low velocity should be used, because the loss of head will 
then form a much larger percentage of the gross or 
total head than for a high-head installation. In a 
high-head pipe line of great length it is more economi- 
cal to use a relatively smaller diameter and greater 
velocity at the bottom of the pipe line where the pres- 
sure is higher and the pipe shell thicker. From fig. 2 
it will be seen that with static heads less than 160 ft. 
the thickness of the metal required is less for all sizes 
than that necessary for durability and mechanical 
requirements alone. It is usual to allow à minimum 
of about 3/16 in. thickness for pipe up to about 12-in. 
diam., 1/4 in. for pipe up to 60-in. diameter, about 
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3/8 in. thickness for larger pipes up to about 100-in. 
diameter and, for pipes over 120-in. diameter, a mini- 
mum of 1/2 in. thickness of shell is usually employed. 
For a given head, it will depend on the type of joint. 
For instance, assuming an extreme static head of 250 ft. 
in each case, we have the following thicknesses of &hell 
for different types of joints (see fig. 2): — 


Type of joint. | SRL. DRL. TAL, DR B. TRB. «йв. 
Diam. of pipe in in, 48... 1 i 4 1 i EET 
» ” ” 60... { 1 ME NE | ту fs 3 à 
” 9 39 12... 3 Ys тұ i4 


i H 
" " 205 $6... iF ; ru TE + i 45 
» 120... 58 + H # d H 


n ” 


Wherein a, b, c are single, double, and triple lap 
joints respectively, and d, e, f are double, triple, and 
quadruple butt joints respectively. Obviously, the 
actual working head is 144 ft. for (a) and 235 ft. for 
(f. When high efficiency is desired, the lap or single 
butt strap joint should not be used. For such cases, 


understood from the following table; thus, taking equal 
static head of 425 ft. :— | 


Q.R.B. 


Type of joint. S.R.L. T.R.L, 
Diameter of pipe , 36 in. 36 in. 36 in. 
Thickness of shell ds Е id. е 5 ЕЕ 
Cost per 1,00, ft. at 4d. рег lb. in place £5,000 £4,250 £3,500 


£5,000 will purchase ... ; . 1,000ft. 1,176 ft. 1,480 ft. 


Losses in riveted pipe lines produced by eddies are 
due to rivet heads in both circumferential and longi- 
tudinal joints, longitudinal butt strap ends, and abrupt 
changes in size of the ends of sections which require 
long, tapered reducers. Where sections change in 
diameter, long tapers are necessary to avoid losses of 
head due to-impact and swirls. Head loss due to an 
enlargement is usually more serious than that due to 
an abrupt contraction. Very often welded joints are 
employed at the bottom section or sections of high-head 
pipe lines. In actual practice the overall efficiency of 
pipe line varies from about 2% to about 10%, the former. 
value for good design and the latter value for poor 
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double butt straps with three, or even four, rows of 
rivets on each side are often employed. The efficiency 
is thus raised from 57.7% for the single-riveted lap and 
14% for the double-riveted lap and 75% for the triple- 
riveted lap, to 82% in the case of the double-riveted butt 
Joint; 87.52 for the triple-riveted butt joint; and 
93.7% efficiency for the quadruple-riveted butt joint. 
Thus the efficiency is increased from 57.7 to 93.7% 
respectively, or 36% increase. For equal pressure con- 
ditions, the quadruple-riveted butt is generally the 


cheapest type, while the single-riveted lap joint, from : 


the viewpoint of economy for high and medium head 
Pipe lines, is usually.limited to the upper or the top 
section. In terms of relative safe working head, the 
advantages of the different types of joints can best be 


design and long pipe lines. The theoretical power 
from the water, conducted and delivered through a 
pipe is [(62.4) є (н-л)1 + 550 = [(Q) (H-A)] + 8.82; 
wherein н is the gross head and A is the head lost due 
to friction, &c. Hence, power loss is 


P = (62:4) Q Ae[550 = Q he/8°82 = Q he’; 
e = e X '1184 (b.p) 

(e.h.p.) 

e X '0854 (kW) 

Example 1.—The surveyed head is 400 ft. and the 
length of pipe line 1,140 ft., the quantity of water 
available is 40 cusecs (2,400 cu. ft. per minute); the 
velocity of water in the pipe line will average 4 ft. 
per second for full-load conditions; a double-riveted 


vba =e x °10 
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butt strap: pipe is to be employed. What will be the 
pipe diameter 4, thickness of pipe shell ¢, the total head 
loss л, power loss P, and cost of pipe c, at fourpence 

er lb. of metal zn place? From fig. 1 we find at the 
intersection of 0=2,400 and v=4, that d=42 in. diam. ; 
we also find from d=42 and v=4, that h=1.7 ft. head 
loss per 1,000 ft., which makes total head due to fric- 
tion 1.7X1.14=1.92, or 2.0 ft. (round numbers). 

From fig. 2 we find, for a static head of 400 ft. and 
use of D.R.B. joint of 82% efficiency, the thickness for 
H= 400 .82=328 ft., and 2-12 in., that ¢=5/16 in., 
and, assuming a chance of water hammer, allow 1/16 
more, making ¢=3/8 in. shell thickness. Fig. 2 is 
based upon 9,000 lb. working stress S on the gross sec- 
tion and 100% joint efficiency. From fig. 3 we find the 
weight per ft. of pipe to be 227 lb., and the cost c= 
£3 15s. per ft. The total cost is £4,310. 

Total power lost in the pipe line, assuming 80% 
efficiency is P —.09 Q H = .09 x 40x 2=7.2 h.p., hence the 
cost of pipe per h.p. lost is 4,310/7.2 = £60. Also, 
assuming that power can be sold at £4 per h.p.-year, 
the annual cost of lost power would be 4X7.2- £29; 
this capitalised at 10% is £290. 
The cross h.p. is 0.1134 Q H= 
0.1134 X 40 X 400=1,814 h.p., 
but, at the turbine shaft, it is 
.09 Q H= .09 X 40X400=1,440 
b.h.p.; the chosen size of 
generator is 1,000 kW. If the 
pipe line had been divided into 
several sections of, say, 42, 40, 


16/12] 8] 4 


14/105) 7 |3:5 
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a 

and 38 in. diameter respec- 7 | à 
tively, and/or the pipe line 10 [7-5] 5 2:5 Fg 600 © 
had been in different thick- alles snl E EN YK) КИ го 
nesses, such as 5/16, 3/8, in., ( Vj 7 7^ m 
&c., & saving in metal could cla el 41 212—2 ZO ZZ KIZ EZ а AC 500 , 7 
have been made. о| ZALIA BAR AAA Sa 
Example 11.—Тәке now а „|, ыл] nd d 24 AIA AAAA as | © 
case where the pipe line is ta- ш AL L S 
pered and the thickness of shell 4 P PA PL s AY А ИД A LX i T9 a. © 
is allowed to increase in sec- „| 64| 3|'9 41 ae 
tions with increasing head. | ЛЛІ FULLY ТИЛУ ш ш 
In this example it is assumed ы) | | |. A А d ш 
that the turbine, when fully 5 "E LAE LK hes @ 4 300 = d 
loaded, gives 3,720 b.h.p., but, u a e 4 g i a > 
from ne actual amount of #4 @ A 3^ 
water required, the gross power о | 4|3]? ^ 77 ----- Ж. 
involved is 4,650 h.p., for © 277 TY 5 
2,400 cu. ft. per minute (40 о VA ^ K „5 
cusecs). The surveyed head is : 200 7 
1,025 ы and one pipe line is З [2-25] 1-5 |-75 ИЕ T 
decided upon. In making a m 
choice of the diameter, the 2 
mean speed of water may be E 


taken at 4 ft. per second. 
Hence, the mean area of pipe 
for A=Q/v=40/4=10 sq. ft. 
=10X144=1,440 sq. 1п. =42 
in. diam. (fig. 2). The mean 
hydraulic radius в'=.0208 d= 
.0208 х 42 = .874 ft. (fig. 2). In 
this example we shall take the 
diameter as varying from 36 
to 48 inches. 

The pipe line is to be divided into four sections (fol- 
lowing the hillside topography), 1,200, 920, 600, and 
700 ft. respectively in length, and with corresponding 
heads of 350, 500, 700, and 1,025 ft. respectively. 
Tabulating these values we have, from fig. 1, the fol- 
lowing results :— 


2|15| 11:5 


4d 3d. 2d. | 1а. 


COST IN PENCE 
PER LB. 


STEEL PIPES 


Section head. Section length. Q. 4. v. А. Total Ji. 
0 — 350 1,200 40 4M 3:3 `9 ГОМ 
350 — 600 920 40 42 4°2 1°8 1°656 
500 — 700 600 40 36 DT 4°1 2°46 
100 — 1,025 100 10 36 DT 4°1 2°87 


Total A = 8 ft. 


To this total head loss (A =X ft.) caused bv friction in 
the 3,420 ft. of pipe, allow 2 ft. for additional friction 


=e ze pL 
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(COMPLETE), 


due to rivet-heads, bends, and tapered reducers at the 
section ends, making A —10 ft. From fig. 2 we have :— 


` Section head. Type of joint. н. 4. t. 

0 — 350 D.R.B. 350 x ‘82 = 287 ft. 48 5[16 
350 — 500 D.R.B. 500 x '82. = 410 , 12 7/16 
500 — 700 Q.R.B. 100 x '937 = 656 ,, 36 9/16 
700 — 1,025 Q.R.B. 1025 x 937 = 960 ,, 36 13/16 


and, from fig. 3, we obtain : — 


Section head. l. d. t. 10. 
0— 350 1200 48 5/16 195 1b. 


Cost at 4d. per lb. Total cost. 
£3 5 U per ft. £3,900 


350 — 500 920 42 7/16 .210 , 400 , 3,680 
500 — 700 600 36 9/16 318, 5 60 ,, 3,180 
700 — 1,025 700 36 13/16 470, 7150 ,, 5,425 


making a total cost of £16,185 for the pipe line. 

The total power lost in the pipe line (assuming 80% 
efficiency) is .09 x 4 x 10=36 h.p. 

: Value of power lost, at £4 per h.p.-year is 4x 36= 
£144. 

Annual interest at 7% on investment equals £1,133. 
Hence, total annual value is the power loss value, plus 
interest value, of £144+£1,133=£1,277. 

Different angles of this same problem may be taken to 
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determine the most economical size of pipe. We may 
estimate closer values of d, take two pipe lines in 
place of one, more pipe sections, other types of joints, 
different values for costs, for interest, and for energy, 
&c. The above indicates a simple method which need 
not necessarily be tabulated as shown here; in fact, it 
is often better to draw a profile of the pipe line and 
mark in all the technical and physical data for different 
principles of economy, remembering that there are 
several, such as the determination of the size so that 
the total net annual income shall be a maximum or the 
percentage return on the first cost shall be a maximum, 
or that the percentage return on the first cost shall be 
a specified amount. Circumstances and conditions 
should decide the requirements for each installation. 
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ELECTRICITY AT THE PARIS AGRICULTURAL SHOW. 


Ву R. BORLASE MATTHEWS, Wh.Ex., A.M.Inst.C.E., M.LE.E., F.R.Ae.S. 


Auoxa 864 exhibits of general agricultural machinery at 


this year’s Paris Agricultural Show, nearly 950 electric 
motors were distributed. This is strong evidence of the 
eagerness of the French farmer to take advantage 
of electricity to assist him in his daily work. The 
number of electric motors is not so high as it would have 
been at a German show, for the French farmer seems to 
have had a harder task in re-establishing himself since 
the war than his prosperous German neighbour, who 
has had every assistance from his Government. The 
French Government is now, however, emulating the 
German Government in facilitating the bringing of 
central-station supply lines within the reach of those 
French farmers who have not already got a supply. 
When one considers the difficulty an English farmer 
meets with in getting an electricity supply, it is almost 
like irony to hear that the fund collected by one Eng- 
lish town, to help the farmers in one of the war- 
devastated areas, is going to be expended in providing 
those farmers with electricity. Thus England is gener- 
ally paying for advantages for French farmers, which 
English farmers have to forgo—-probably because they 
have not as yet demanded similar treatment for them- 
selves with sufficient insistency, or, what is more likely, 
do not fully appreciate the advantages of electricity. 

The Agricultural Show this year was held at the 
Grand Palais, on the Champs Elysées, a building com- 
parable in size with Olympia. A considerable number 
of oil engines were on view—more than would appear at 
a similar German show. It was noteworthy that a large 
number of these were arranged with heavy double fly- 
wheels for electric dynamo driving. Naturally, the ex- 
hibits of the English and American agricultural 
machinery did not include any electric motors, for 
neither of these nations employs electric motors to the 
extent that 1s found on the Continent, and the manu- 
facturers have not yet awakened to the fact that the 
Continental farmer now looks upon an electric drive as 
an economical necessity. 

As regards the electric drives of thrashers, the Show 
was quite an educational exhibit, demonstrating as it 
did the gradual evolution that is taking place. One of 
the latest improvements, which has now been adopted by 
a number of makers, is to mount the starting switch in 
a convenient position for the man who is feeding the 
machine. Thus he has the thrasher completely under 
his control. In many cases the belt drives from the 
motor to the thrashing drum were rather short, and no 
means were provided for taking up the slack. In some 
cases adjustable spring-controlled idler pulleys were pro- 
vided to keep the belt at the right tension. The motor 
housings are being improved, and the motor drive is 
beginning to look as if it is a part of the thrasher, in- 
stead of being tacked on as an afterthought. A certain 
number of makers provided a large compartment in 
their thrashers, in which either an electric motor or an 
oil engine could be installed., Only those who have had 
experience of practical thrashing can realise what a boon 
is a self-power-contained thrasher. As soon as the ma- 
chine is brought into position, it can be set to work, 
without the wearisome delay required in lining up a 
steam engine or a tractor. Of course, ball-bearings are 
à sine qua non in a French thrasher. 

A large variety of electrically-driven water pumps 
Were on view, chiefly of the direct drive rotarv and of 
the chain helice patterns. Evidently the automatic 
pressure tank system is greatly favoured—uas it should 
be, for it is a great saver of time on a farm, to be able 
to get water under pressure equivalent to that of a town 


main. As water is drawn off from such a system, the 
motor starts pumping automatically to maintain the 
pressure; hence pressure water is always obtainable, 
without excessive storage capacity being needed. A 
novelty was a deep-well pump, suitable for depths up to 
600 feet. The only connections between the pump at the 
water level and the surface plant were three pipes, one 
for the delivery of the pumped water and two for operat- 
ing the pump hydraulically. The alternating hydraulic 
pressure in these operating pipes was obtained from а 
double-acting ram pump on the ground level, worked 


. through reduction gearing by an electric motor. 


Naturally in a wine and cider country, a number of 
fruit presses and other similar machinery were shown. 
The screw-press types were electrically worked by tiny 
electric motors through multiple speed-reduction gears. 
The more modern types of hydraulic ram presses were 
operated by high-speed electrically-driven ram pumps. 

Several electrically-operated log cross-cut saws were 
on show. These are, of course, a modern modification 
of the American two-stroke petrol engine log-saw type. 
An electro-mechanical feature of the starters on these 
saws was the long extended starter spindle, which was 
brought up to near the centre of the cutting part of the 
saw, for convenience of control by the operator. 

There were no steam ploughs on view, though there 
was one electric set. Models and illustrations of other 
electric ploughs were exhibited, but as the French type 
of electric plough is large and bulky, it could 
obviously not easily be shown. The electric plough that 
was shown was a Landrin, equipped with a 20-h.p. 
motor, and hence comparatively small. It was of the 
double rope haulage type, of new design. 

Several electrically-operated seed dressers, cleaners, 
winnowers, and sorters were on view. Very little power 
is required by these machines, hence the small electric 
motor makes a very convenient and handy driving unit. 

Judging by the number of washing machines 1n opera- 
tion, the French farmer’s wife is taking as kindly to 
them as the German hausfrau. The French machines, 
however, are nearly all of metal construction, as com- 
pared with the popular woodware of Germany. The 
prices of electrically-driven washing machines аге 
cheaper both in France and Germany than in England. 
Presumably they are not yet out of the luxury stage in 
Great Britain, where they cost from £40 to £60, as com- 
pared with £10 or £12 (including the electric motor) on 
the Continent. 

There was quite an interesting display of alcohol- 
making machinery. The apparatus was reduced to 
simple forms, easily understandable and workable by 
the ordinary farmer. In this manner they serve excel- 
lently as a rural industry for the winter period, and so 
help the farmer to improve his labour load factor, and 
provide cheap food for his beasts (in the shape of the 
residues) and cheap power for his engines (should he be 
out of reach of a public power supply). However, in 
England the Excise authorities seem to object strongly 
to this form of enterprise. 

Of course, a number of small electric lighting and 
power sets, for the use of isolated farmers, were to be 
seen. The characteristic French design of this plant 
usually places the cooler or cooling tank between the 
engine and the dynamo. Normally small petrol engines 
are veritable dirt collectors on a farm, being full of 
holes, corners, and odd shapes. However, one design, 
the Renée, was constructed with a very neat easily 
wiped-down exterior. | 

Various types of portable electric motors, on wheel- 
barrow frames, were available for inspection. These 
usually provided for one direct drive, and a low-speed 
countershaft with three sizes of pulleys. On the 
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majority, the main speed reduction was by means of an 
endless belt, kept tight by a jockey pulley. In one in- 
genious form of construction the supporting arms of the 
countershaft were mounted concentrically over the main 
bearings of the motor. An adjustable clamp permitted 
of a certain amount of alteration of position of the 
countershaft (which ran in ball bearings). 

One very convenient farmer's machine was a com- 
bined firewood saw, with a firewood splitter behind. Of 
course, a large number of other farming machines were 
electrically operated, such as cream separators, bottle 
washers, and cattle food preparing machinery ; however, 
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space and time do not permit of further description 
here. 

A visit to this Paris Show certainly gave a good in- 
sight into the rapid progress the French farmer is 
making in applying electricity to his daily work. Still 
it was evident that all French farmers were not progres- 
sive, for horse treadmills were on view. On the other 
hand, the village blacksmith was invited to take up 
electric welding as a part of his daily routine—and why 
should he not, for the simple work that he usually has 
to tackle? Admittedly he should not attempt the highly 
skilled work to which he is normally unaccustomed. 


THE ECONOMIC RESTORATION OF RUSSIA. 


(From a Correspondent.) 


Ir it is possible honestly to believe the statements made 
in the official Russian newspapers, a beginning has 
already been made in connection with the economic 
restoration of that country. As an illustration of a 
recent Soviet attempt to show what is being accom- 
plished at the present time, attention may be directed 
to a supplement which was issued by the official organ 
of the Soviet Council of Labour and Defence on the 
occasion of the assembly of the representatives of the 
Russian republics (the tenth All-Russian Assembly of 
the Soviets) in Moscow last December, when it was pro- 
visionally agreed to consolidate the republics into a 
federated Soviet Republic. The supplement consists of 
eight pages of the size of leading London morning news- 
papers, and six of these are entirely occupied by repro- 
ductions of photographs. ^ The supplement deals with 
the work of economic restoration by the Soviet Federa- 
tion as it exists at the present time. 

The first page is devoted to photographs of the leaders 
of the various branches of the national economy. The 
second gives views of the South Russian coal mines in 
the basin of the Donetz, showing a coal-cutter at work, 
the work of laying the foundations of a new winding 
engine at one of the pits, coke ovens in activity, miners 
а work at the face, parts of a turbine, &c. On the 
third page appears views of tne Grosny petroleum wells 
and refineries, views of metal rolling in the Ural, and 
of generators in a power station. The fourth and fifth 
pages are occupied by views of a chemical institute, 
sugar-beet cultivation and sugar works, an electric 
plough at work, the Russian State Bank administration 
aud interior of the bank's offices; the big Shabolvski 
radio station at Moscow, the unloading of locomotives 
from & ship at Petrograd, ice breakers, &c. 

Leaving the question of the photographs to create 
whatever impression the reader may wish to draw from 
them—in my opinion they were certainly prepared to 
impress the representatives who journeyed to Moscow 
from remote regions of Russia—it may now be well to 
pass on to the consideration of the problem of manu- 
facturing in Russia. 


Present Electrical Production. 


The electrical industry is at present divided into four 
so-called trusts or groups of works, each group being 
under the sole control of one administration. 

These groups are:—The Petrograd Heavy Electrical 
Engineering Trust, the Central Heavy Electrical Trust, 
the All-Russian Trust of Light Electrical Engineering 
(' Weak Current Appliances), апа the Accumulator 
Trust. Owing to competition between the first two men- 
tioned, it is considered probable that they will be amal- 
ganmated into one group in the future. 

At the beginning of 1921 the number of workpeople 
emploved in the electrical industry in general was 
7.500, or 51 per cent. of the number eng: aged in 1913. 
By far the largest number of the workers is “employ ed on 
the production of dynamos, motors, &c.; the output of 
telephone and telegraph apparatus and of other depart- 


“ to continue to be difficult.’’ 


[2 


ments of the ‘‘ weak current’’ branches occupies the 
second place, while the third position is taken up by 
accumulators, in which branch only about 250 persons 
are employed. 

According to the official organ of the Soviet Council 
of Labour and Defence, the total production of the elec- 
trical industry in 1922 can be provisionally estimated at 
a value of 16,000,000 gold roubles on the basis ot the 
1913 price lists, or about 30 per cent. of the output 
in 1914. 

If it is borne in mind that the value of the electrical ' 
production in 1920 only amounted to 5.4 million gold 
roubles and to 8.7 millions in 1921, it is considered that 
the provisional figures for 1922 show that great progress 
has been made. 

"The development of the production is dependent in a 


large measure upon an increase in the efficiency of the 


workmen. This efficiency in 1920 is said to have only 
been 20 per cent. of the level of pre-war days, but it 
rose to 60 per cent. in 1922. The greatest efficiency in 
1922 was shown among those engaged on the production 
of light electrical apparatus, and an augmentation was 
also noticed in the efficiency of the men on dynamo and 
other heavy work, the manufacture of cables, lamps, &c., 
but the production of accumulators declined mainly 
owing to the scarcity of raw materials. 

Despite the considerable success achieved in the de- 
partments of production last year, the situation of the 
electrical manufacturing industry is officially stated 
There is a lack of work- 
ing capital, the sales of manufactures are slight, and 
there is an inadequate supply of raw materials, par- 
ticularly electrolytic copper. 

The Electroforce Works No. 1 (the former Vek) is 
claimed to be the largest electrical manufacturing under- 
taking in Soviet Russia. Notwithstanding the transfer 
of the works in 1915 from Riga to Kharkoff and the 
general confusion, it is stated that this works has abso- 
lutely maintained its former technical position. The 
value of the output of the works on the average of the 
years 1911-1914-amounted to 8,655,000 gold roubles, 
with 2,000 workmen. In 1915 the value was 3,093,000 
gold roubles; in 1916, 2,952,000 vold roubles; in 1918, 
579,000 gold roubles for a year of three working months ; 
in 1921, with 700 men, the output reached 1,123,000 
gold roubles; and with 1,150 men in 1922 the value 
of the production is estimated at 2,050,000 roubles. 
It is considered that these and ether figures which accom- 
pany them, referring to the average output per work- 
man in the same period of years, show that in those 
cases where the conditions of production correspond 
with the conditions of peace time, tlie efficiency of labour 
is normal. 


The Donetz Coal Mines and Ironworks. 


Referring again to the previouslv-mentioned official 
supplement, in the matter of the collieries in the basin 
of the Donetz, it appears that the work of electrification 
of the pits in the year 1921-22 met with considerable 
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difficulties in consequence of the scarcity of materials 
and of labour. . 

The erection of turbo-generators, boilers, condensers, 
c., was proceeding at the Briansk and a few other 
mines in November last, together with works in connec- 
tion with sub-stations and the installation of trans- 
mission lines. Still, these works do not appear to be 
either very comprehensive or to apply to many mines, 
and it looks as if many years will have to elapse before 
it will be possible to overcome the existing difficulties 
arising from the shortage of materials and of labour, 
and before the output of the pits will be substantially 
increased. 

The production of coal in the Donetz basis is expected 
to have reached last year the level of that in 1921, while 
the iron and steel works in the same region are said to 
have achieved much success in 1922 as compared with 
the previous year, 


The Question of Electrical Exports. 


A word in conclusion may be said in connection with 
a report published last week by a Soviet-disposed Rus- 
sian journal published in Berlin. The statement is to 
the effect that the Russian Electrical Trust (apparently 
the Central Heavy Electrical Engineering Trust is re- 
ferred to) has entered into a contract with the Constan- 
tinople Export Co., which aims at the export of Russian 
electric motors and electrical apparatus to the Balkan 
States. The newspaper also states that the Trust has 
obtained good results in the matter of the production 
of insulators for high pressures of types invented by 
Russian specialists, and to have also increased the out- 
put of insulators of the Juillet type, and that of electric 
cable. 

As has already been mentioned, the Russian electrical 
industry is in a difficult situation, and there is a scar- 
city of sales of manufactures. Bearing this fact in 
mind, there seems to be just a possibilitv that an ele- 
ment of truth exists in the assertion of the Russian 
newspaper which is issued in Berlin. 
gard to the absence of an abundance of raw materials, 
it would appear that the element of export business for 
the Kharkoff works, which is apparently the one con- 
cerned, must be insignificant at the present time and 
remain so for a long time forward 


LEGAL. 


Application by the Metropolitan Electric Supply Co., Ltd. 


Wat was described by the Marylebone magistrate (Mr. 
Cancellor) as a '' big question " was raised at his court last 
week when counsel, on behalf of the Metropolitan Electric 
Supply Co., requested that, inasmuch as the registered offices 
of the company were within the jurisdiction of that court—at 
Stratford Place, W.—in all cases where consumers failed to 
pav their accounts they should be summoned at that court for 
recovery, no matter in what part of London the consumers 
lived or incurred the debt. He maintained that the contract 
was made and broken with the company at Stratford Place, 
"ue that it was the duty of the debtor to pay the company 
there. 

MR. CANCELLOR : You are practically asking me to вау that 
all the electric light summonses for your company for all over 
London shall be taken here. But we have to distribute the 
work of the Metropolis among the various courts. Besides. 
there are other companies who might also claim to be entitled 
to have their summonses heard here, simply because their 
registered offices are in this district. It is rather a big ques- 
tion, and I am not prepared to give a decision until I have 
consulted my colleague.—Morning Post. 


W. T. Kerr Committed for Trial. 


ON Friday last the Hereford magistrates committed Walter 
Talbot Kerr, the former electrical engineer to Hereford Cor- 
poration, to take his trial at the Assizes on the charge of 
having converted to his own use sums amounting to £1,651, 
moneys of the Hereford Corporation. 

Acording to the report in the Birmingham: Post, four charges 
of fraudulent conversion were preferred :—(1) Between June 
Эта, 1920, and Sentember Brd, 1920. sums of £90 and £810; 
(2) on May 98th, 1920, the sum of £250; (3) on July 6th, 1920, 
the вшп of £400; and (4) on December 12th, 1920, £101 7s. 7d. 


But having re- 


Mn. MickLETHWAITE (for the prosecution) said the prisoner 
was appointed electrical engineer of Hereford, in -1904, at a 
salary of £200 per annum. Through his ability and skill his 
salary rose until he was in receipt of £700 per annum. The 
Council had implicit trust in him, and he had a good deal of 
freedom. Unfortunately it appeared that that trust had been 
misplaced. If his (counsel's) instructions were correct, there 
could be very little doubt that Mr. Kerr was engaged in systema- 
tically robbing the town of Hereford of substantial sums of 
money. Counsel related an episode in which he alleged Mr. 
Kerr, after selling certain electrical plant, reported the matter to 
the Electricity Committee, and was congratulated on the transac- 
tion, his statement being that he had sold it at & price above 
what it cost. At the time he made the report that he had sold 
a machine for £650, he had received £900 from the purchasing 
firm, and the amount had been paid into his private banking 
account without being disclosed to the committee. His dealings 
had been carried out with a firm at Swansea, a firm at Bir- 
mingham (Mr. F. Gilman), and a Hereford firm. One of the 
things he sold had not been paid for, and he entered it in his 
accounts as ''engine-room stores.” 

Evidence was called that the cheques had been paid to the 
accused, and had not been accounted for to the Corporation. 

Prisoner said he was not guilty and reserved his defence. 

Permission was granted for the prisoner's bank account to 
be examined. 
| Bail was allowed, but was increased to £3,000. Kerr himself 
in £1.500 and two sureties (Mr. C. Baker and Mr. Machin) in 
£750 each. 


British Thomson-Houston Co., Ltd.. v. Irradiant Lamp 
Works, Ltd., and Other Companies. 


TN the Chancery Division, on Friday, Mr. Justice Sargant, on 
the motion of Mr. Travers Watson (for the plaintiff company), 
the defendants' counsel consenting, gave judgment for the 
plaintiffs, restraining the defendants from infringing the plain- 
tiffs’ patent relating to leading-in wires for electric lamps. 
The question of damages was to be the subject of inquiry. 

Mn. TrnnELL (for defendants) in consenting said’ he under- 
stood a dozen lamps were sold. 

Тп a similar action, bv the same plaintiffs, against the General 
Electric Engineering Co.. his Lordship granted an interim in- 
junction to restrain the defendants infringing the same patent, 
and his Lordship advised the person, who appeared and said he 
was the company. to make an end of the matter by agreeing 
to a perpetual injunction. 

Mr. Justice Romer, on the same dav, also had before him 
a motion by the nlaintiff company for an injunction restrain- 
ing the General Electric Engineering Co. from infringement 
of the. plaintiff company's patent in connection with the half- 
watt lamp. 

His Lordshin granted the injunction asked for. 


A South African Law Suit. 


Some time ago, says our correspondent, the Salisbury (Rho- 
desia) Municipality called for tenders for certain alterations 
aud additions to the power station. Tenders were received and 
the electrical engineer. Mr. C. H. Baskerville. and the architect 
reported in writing on them. Mr. J. M. Coull, a local rate- 
paver, was a tenderer. his tender being the lowest. but it was 
not accepted. Mr. Conll applied to the Town Clerk for an 
inspection of the engineer's and architect’s reports. The 
Town Clerk refused and Mr. Coull then addressed a written 
request to the Town Clerk, who adhered to his attitude. "The 
next step was an annlication to the High Court. and the judge 
granted an order fer the production of the documents for 
Coull’s inspection. The Municipality appealed to the Union 
Annellate Division. 

The anneal was allowed, with costs, and the judgment altered 
to one dismissing Coull's application, with costs. 


Marconi's Wireless Telegraph Co.. Ltd., v. Mullard Radio 
Valve Co., Ltd. 


IN the Court ef Appeal—consisting of the Master of the Rolls 
and Lords Justices Warrington and Younger—on February 
5th, the hearing was concluded of the arguments in this case 
(vide our last week’s issue). Judgment was reserved. 


A Works Manager’s Dismissal. 


Ox February 2nd, at the Marylebone County Court, before 
Judge Scully. Mr. Charles O'Donnell, а works manager, sued 
Willesden Electric, Ltd., manufacturers, of Harlesden, for 
£53 13s. 4d. damages for alleged wrongful dismissal. 

Plaintiff said that he was originally engaged by defendants 
as а works chemist at a salary of £250 per annum. In 
August last he was called to the office of Mr. Taylor (the 
managing director) who told hin that the then works manager 
was ill and offered witness the position of works manager at 
£7 per week. Prior to coming into defendants’ employ he 
had been experimenting in electric lamp manufacture, with 
good results. He had worked out a secret process. Mr. 
Taylor was told of the use of the process and later he demanded 
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fo know what it was and prepared an agreement for witness to 
sigh. Witness refused to sign it and he was then discharged 
with a month's salary. He now demanded three months’ 
salary in lieu of notice. | 

The defendants’ case, as given in evidence by Mr. Taylor, 
was that the plaintiff was engaged for the purpose of testing 
a photometer and filaments at a salary of £250 a year, and 
was а monthly servant. He was not satisfied with plaintiff's 
attitude and asked him to take the position of traveller, during 
which time the works manager became ill and witness asked 
him to take the works manager's position until his return or 
until other arrangements were made. He offered him a bonus 
in addition to the salary of £250. When the draft agreement 
was handed to plaintiff to sign he asked for time to consider 
the matter. He was discharged on the following day, not 
because he refused to sign, but because he had refused to obey 
an order telling him to discharge two employés. 

JUDGE SCULLY, in giving Judgment for the defendants, with 
costs, said he knew of agreements which stipulated that three 
months' notice had to be given on either side, but this did not 
govern cases in which there was no agreement. In the cir- 
cumstances a month’s notice was suflicient. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


- 


The Carelessness of Power Users. 


I am greatly interested to see the letter of Mr. Pensabene- 
Perez in your issue of January 26th, regarding * The Careless- 
ness of Power Users," in their selection of motors; while Í 
heartily endorse his remarks, it seems to be a matter of opinion, 
whether it i8 not better from a maker's standpoint as regards 
selling and profit, to put cheapness of manufacture first, leav- 
ing efficiency to look after itself. 

As a manufacturer of electrical machinery, I have for some 
years been '' ploughing a lonely furrow ” in advocating higher 
standards of performance in motors, as being by far the best 
proposition from the user's point of view. е 

In developing the range of machines with which my name 
is associated, my policy has been to strive after the highest 
possible performance figures consistent with reasonable cheap- 
ness of manufacture, feeling sure that the instructed user would 
appreciate that the saving in electricity charges would quickly 
compensate for any slight extra initial cost. 

Since the recent trade depression, it has been found neces- 
sary to produce a cheaper line of motors to offer as an alterna- 
tive to the high-efficiency type, since price appeared to be 
the only consideration when orders were being placed, and in 
almost every case, the cheaper and less efficient alternative has 
been chosen. 

To show that this is a short-sighted policy, take-the instance 
of, вау, a 10-b.h.p., 3-phase, 50-cycle, 960 r.p.m., s.c.r. motor, 
running 48 hours per week, and 50 weeks per year on an aver- 
age of 3 full load. 

The high-efficiency motor at to-day's price of £33 10s. has an 
efficiency of 90 per cent. on ł load, while the commercial type 
at £29 has an efficiency of 85 per cent., which is auite good for 
this size. 

Taking the price of electricity at 14d. per unit, the cost per 
year would be :— 

High-efficiency type = 7.5 х 746 x 48 x 50x 1.5/1,000 x .90 x 
240 = £93. | | 

сн {уре = 7.59 х 746 x 48 x 50 x 1.5/1,000 x .85 x 940 
= £09. 

It will be seen, therefore, that the user would save -£6 per 
year for an extra initial outlay of £4 10s., which should appeal 
as a good investment to any business man. 


Horace Green. 


Cononley, Yorks., Horace Green & Co. 


February 5th, 1923. 


Arc Welding. 


In answer to Mr. W. E. Rogers's letter in vour issue of the 
wth ult., I am delighted to read correspondence on any arcs, 
a.c. or d.c., especially if I can learn something. 

I am not quite sure how far one may suy that the arc is 
" struck ” each half-period; I have suggested that a condition 
of what, for want of a better word, I called ‘ continuity," 
exists, and must exist, in the arc space all the time, so that 
current, however little. can flow whenever there is апу 
difference of potential. It has since been suggested to me that 
this state might be looked upon as a state of '* ionisation.” 

As far as I am aware there is no wattless current due to the 
arc; the wattless current associated with a.c. welding is due 
io the regulating devices used. 


, 

Mr. J. F. Arnold has, I think, misunderstood me. My notes 
were on “ The Welding Arc," not * Arc Welding," quite a 
different matter. I quite agree with what he says—so much 
so, that this is exactly what I should have written myself had 
he advocated one or other forins of electrode exclusively. 

Further examples, and data, in which the use of either 
covered or bare electrodes has been found best, from the 
es of any of your readers would, I am sure, be accept- 
able. 


W. Langdon-Davies. 
London, February 3rd, 1923. 


Not Partnership—A Correction. 


In vour account of my evidence in the East Midlands In- 
quiry before the Electricity Commissioners, published in your 
current issue, page 170, you refer to me as ''of the firm of 
Messrs. Rider & Wordingham." This misapprehension on 
your part has presumably arisen from Mr. Rider and mvself 
having reported jointly on two occasions to the Eust Midland 
Conference of Local Authorities, but there is no connection 
between us of any kind, our respective practices being entirely 
independent of one another. I should be much obliged if vou 
would be good enough effectually to correct this statement. 
which 1s liable to cause serious misunderstanding and to entail 
embarrassment on both of us. 


их С. Н. Wordingham. 
London, February 5th, 1923. ` 


[We very much regret the error, which originated with our 
special reporter at the Inquiry, and was presumed to represent 
a Statement made in the course of the proceedings.—Eps. EL Lec. 
Rev.] 


Static Charge in Printing Machinery. 


Replying to '' Inquirer's " letter in your issue of Jan. 26th, 
if the proprietor of the paper works will run a wire connected 
to earth across the paper roll, but a few inches above it, and 
with several ends of bare wire attached to it, which should | 
touch the paper when the latter is moving off the last roll, it 
will remove the static charge from the paper. 

This is à common practice for removing the static charge 
from paper coming off a.dry end paper-making machine. 


| E. Howlett. 
Manchester, February 9nd, 1993. | | 


| А Motor-starting Problem. 


I should be greatly obliged if any of your readers could offer 
a solution of the following problem :— | 

We have a number of circular saws driven by d.c., 460-volt 
motors operated on а 9230/400-volt three-wire вуеш. The 
motors and their control gear are all earthed in coinpliance 
with the Home Oftive regulations. Each separate motor 18 
controlled by a local switch and starter and a double-pole cir- 
cult breaker on the main switchboard. 

When an earth develops on the starter and the local switch 
is closed, the motor will commence to run immediately the 
circuit breaker on the main switchboard is closed. Should the 
operator be handling the stationary saw for any purpose a very 
nasty accident might be the result. 

The machines would hardly be safe with an interlocked 
starter and switch, since the motor would start immediately 
the local switch was closed, whereas the operator would not 
expect the machine to run until the starter had been raised 
to the “on ” position, and an accident might result. 

My desire is to make these machines fool-proof and prevent 
the possibility of an accident occurring through the earth de- 
veloping on the starter, and as I have not yet been able to 
apply a practical remedy for the fault I should be grateful for 
the co-operation of your readers. 

E. Smith, 


Electrical Engineer, 
WHITTAKER Bros., LTD. 
Accrington, 
February ist, 1923. 


The Sale of Wireless Apparatus. 


T would like to second the remarks made by Mr. C. Culmer 
Hodges, A.M.I.E.E., in the current issue of your paper, re 
the sale of wireless apparatus, and I have no doubt there 
are many others who hold a similar opinion. 

I would go one step further, and suggest that as the Broad- 
casting Co. are interested in the sales of wireless receiving 
sets, they should assist those endeavouring to sell such 
equipments by giving, say, one hour's demonstration each 
morning between 11 and 12 o'clock and each afternoon between 
3 and 4 o'clock, so that intending purchasers could hear for 
themselves the actual results to be obtained from the sets 
offered for sale. 


The New System Private Telephone Co., Ltd., 
Н. О. CowTAN, General Manager. 
London, January 30th, 1923. 
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| BUSINESS NOTES. 


Bankruptcy Proceedings.—Fu,LLER HeatH & Co. (Edward 
Fuller, Ernest Heath), electrical engineers, 26, Bucking- 
ham Gate,. S. W.—Debtor attended on February 2nd 
before Mr. Registrar Francke, at the London Bank- 
ruptey Court, for public examination upon accounts 
showing gross liabilities £4,560 . (unsecured £2,875) and 
net assets valued at £80 after deducting £35 for puyment 
uf preferential claims. Replying to Mr. Vyvyan' (Official Re- 
celver) the debtor stated that in January, 1919, under the 
stvle of " Heath, Wingfield & Co.," he commenced the busi- 
ness of an electrical engineer at 110, Cannon: Street House, 
E.C., removing in March, 1919, to 6, Hans Road, Brompton 
Road, S.W., where he continued it as " Heath, Wingfield and 
Co. (E. Heath, proprietor)” till March 90th, 1920, when, 
owing to losses incurred through bad debts, he executed à. deed 
of assignment, under which dividends amounting to ds. 7d. in 
the £ were paid on claims aggregating £6,695. Не was sub- 


. sequently without occupation until September, 1920, when, 


with about £300 capital, made by betting, he recommenced 
business ut 26, Buckingham Gate, S.W., under the stvle of 
"Fuller Heath & Co." Since December, 1920, he had also 
carried on business us un auctioneer, but discontinued both 
business in April, 1921, owing to pressure by creditors. Wit- 
ness attributed his present failure to insufficient capital, to a 
bad debt of £1,000, und to bad management on the part of а 
person, since deceased.’ At the rising of the Court the sitting 
was adjourned. z | | 

А. SATTERTHWAITE (Gregson & Co.), electrical engineer, 22, 
Dutton Street, Liverpool.— Receiving order made February Ist 
on debtor's own petition. 

F. RAYBOULD, electrical engineer, 48, King Street, Darlaston. 
—Receiving order made January 30th on debtor's own 
petition. AE E | | | 

Company Liquidations.—Tug Ркозесток Pus.icity Co., 
Lto., 11, Denman Street, Piccadilly Circus, W.—This com- 
pany was formed in December, 1921, with a nominal capital of 
£300, in £l shares, to carry on business as merchants and 
dealers in all kinds of electrical fittings and devices, electric 
novelties for advertising, and for other purposes. A winding- 
up order was made ayainst the company last June, and on 
January 3156 the statutory first meetings of the creditors and 
shareholders were held at the Carey Street offices of the Board 
oí Trade, Lincoln's Inn, W.C. Accounts were submitted, 
showing debts £315, assets valued at £181, and a deficiency 
of £634 with regard to contributories. In the absence of 
voting quorums, the meetings were formally adjourned for a 
week, it being understood that the liquidation would then 
be left in the hands of the Official Receiver. 

Тнв ASSOCIATED ELEcTRIC. Travers, Lrp., 2, Percy Street, 
Tottenham Court Road, W.—The creditors апа sharebolders of 
this company (in liquidation) met on February Ist, at the 
Board of Trade Offices, Carey Street, W.C., before Mr. G. D. 
Pepys, Official Receiver. The compulsory winding-up order 
Was made on the petition of Messrs. Cox & Co., bankers, 
Charing Cross. The chairman reported that the company was 
registered as а private company on September 7th, 1920, with 
з nominal capital of £10,000, divided into 3,000 10 per cent. 
cumulative preference shares of £1 each and 7,000 ordinary 
shares of the same amount. It was formed to acquire a 
business which had been carried on by Mr. John Leitch under 
the style of the British Electric Trading Co., also to carry on 
business as wholesale and retail importers, exporters and 
dealers in alabaster bowls. figures, and electric fittings. The 
directors were Mr. L. C. Russell, who was appointed governing 
director at в fee of £1,000 per annum; Mr. A. F. Phely 
(resigned May, 1921); Mr. J. R. Williams, (resigned February, 
1922), and Mr. C. P. Wenzel, who in May, 1922, was made a 
permanent director and was accorded the same powers as were 


.held by Mr. Russell. The qualification of a director was the 


holding of 25 shares, and all the directors were duly qualified. 
Mr. Russell had stated that the business of the British Electric 
Trading Co. had been carried on by his step-son (Mr. John 
Leitch) for eighteen months before it was taken over by this 
company, and during that period a small net profit was made. 
There was no formal sale agreement with the company, but 
in а balance sheet of July 31st, 1920, the assets were valued 
at £7,087, and the liabilities were returned at £2,553. It was 
impossible to state the consideration given by the company for 
the purchase of the business, nor the date it was actually taken 
over, but from a balance sheet dated June 30th, 1921, it 
appeared to have been taken over as from March Ist, 1920. 
In the balance sheet there was an item of assets “ Prepared 
charges under agreement apportionable later, £2.000 "s that 
aoparently represented the benefit of a profit of abont £2.000 
shown by the accounts on July 31st. 1920, and for which 
Mr. Russell was to receive £2,000 ordinary shares of the com- 
pany. The issued capital was 4.827 ordinary and 650 preference 
shares. Mr. Russell had stated that so far as he could ascer- 
tain, all shares were paid for in cash, but Mr. Williams, a late 
director, had asserted that he received 9,775 £1 shares, fully 
рз. as nominee for Mr. Russell, presumably as part of the 
purchase price of the business acquired. Mr. Russell seemed 
to have had two or three separate accounts in the books of the 


coinpany, including a private account and а loan account, but 
having regard to the imperfect manner in which these accounts 
had been kept, it was impossible to say what they represented 
or what was the true state of affairs. In the statement of 
affairs, Mr. Russell returned himself аз a creditor of the com- 
pany for £1,921. On May 22nd, 1922, the capital of the 
company was increased to £30,000, by the creation of 20,000 
ordinary shares which were allotted fully-paid, as followg :— 
10,000 to Mr. Russell in consideration of his transferring a 
one-half share of the Marylebone Electric Fittings Co., and 
10,000 to Mr. Wenzel in consideration of his handing over 
certain foreign agencies and connections. Then on May 22nd, 
1922, 25 debentures of £100 each were sealed and issued to 
Mrs. M. Wenzel; they were secured by the assets of 
the company and were in consideration of a cheque given 
the same day to enable the company to extend its business. 
The bonds, however, were not delivered to the Registrar of 
Joint Stock Companies within the statutory period of 21 days, 
and according to a memorandum in the winute book of 
July 4th, 1922, new debentures were that day sealed and issued 
to Mrs. Wenzel and they were registered on July l4th, 1922. 
As the latter bonds were given for a pust consideration, the 
money having been paid in May, and as they were given 
within three months of the presentation of the petition for 
winding up, their validity would be contested. It further 
appeared that the allotment of the 20,000 shares to Russell and 
Wenzel was not completed. A debenture action was com- 
menced by Mrs. Wenzel to enforce her security, and on 
September 2th, 1922, Mr. T. J. Wilson, C.A., 59-60, Old 


Bailey, B.C., was appointed receiver and manager. That 


gentleman had, with the sanction of the Court, entered into 
an agreement for the sale of the companv's lease for £100, and 
the stock at a valuation of about £500. He had collected some 
of the book debts, and had altogether in hand about £900, 
which would be available towards meeting the  debenture 
holder's clain of £2,500, if it were held to be a valid claim. 
That £900 was all that was expected to be obtained for the 
assels, although in the statement of affairs they were returned 
ut £4,042, an obviously misleading figure. In the event of the 
debentures being disallowed, the £2,500 would be added to the 
unsecured debts of £5,719, and the £900 from the assets would 
be available for a dividend on the total amount of liabilities, 
viz., £8,214. The failure of the company was attributed by 
Mr. Russell to depreciation in the value of the stock and the 
general fall in prices in the trade. Three accountants were 
nominated for the post of liquidator, but in the end, a 
resolution was passed for the liquidation to be left inj the 
hands of the Official Receiver. 

Corona Lame Works, Їлр., 10, Ascham Street, Kentish 
Town, London, N.W.—Under a compulsory winding-up order 
made against this company in June, 1922, the statutory first 
meetings of creditors and shareholders were held on Tuesday 
at Carey Street. The accounts showed total liabilities 
£110,655 (assets valued at £27,251, but absorbed by the claims 
of debenture-holders), and a deficiency of £84,265. Our 
detailed report of the proceedings will appear next week. It 
was decided to leave the liquidation in the hands of the Official 
Receiver. The following are the principal creditors :— 


£ £ 
Bell & Co. ie ites .. 876 Ogilvie, A. a 2. 6,666 
Crystal Glass Co. vi "m 21 Ogilvie, G. N. '... els o. 1,666 
Humphries, Horham, Ltd. ... 37 L.C.W. & Parr's Bank .. 3,059 
Livingstone Bros. ia m. 18 Aeronautical Inst. Co., Ltd. ... 9,204 
Stephenson & Sons, Ltd. ir 21 Vactite Wire Co., Ltd. (1919) 59 
Wilkinson, Lf. Pu are 27 Smart, Н. W. a Vai e. 1,591 
Hazell, J. J. "m d vis 66 British Thomson-Houston Co., . 
Public Trustee  ... ea co С. td. M: E" se. 00. 0,890 
Johnston & Со. ... ue s 58 Sutherland & Partners e. 4,180 
Metallic Electrical. Eng. Co. ... 11 FULLY SgcURED. 
Macram, Ltd.  ... ix T 49 Portman Chapel Building 
Ogilvie, G. М. u. ... 14,163 Socicty ib d .. 1,139 

` Ogilvie, A. s . .. 8.621 


PonrABLE ELEcTRIC Motors (1919) Lrp.—Liquidator, Mr. 
H. E. Burgess, Senior Official Receiver, Carey Street, W.C., 
released January 3lst. : 

ENGINEERING Propucts Co., Lrp.—A petition for the wind- 
ing-up has been presented to the High Court by A. W. Wall, 
Ltd., general engineers, King's Road, Tyseley, Birmingham, 
creditors, and will be heard in London on February 90th. 

ANODE WIRELESS & SCIENTIFIC INSTRUMENTS, Ltp.—Winding 
up voluntarily. Liquidator: Mr. E. S. Howard, 26, Budge 
Row, E.C. A meeting of creditors was called for February 9th. 

BritisH ILLUMINATED Sian Co.—Winding up voluntarily 
Liquidator, Mr. R. Stephens, 31, Lombard Street, E.C. ; meet- 
ing of creditors. February 14th. Particulars of claims to be 
sent to the liquidator bv February 23th. 

E.B.C. Evectrican Co., Lrbo.—Winding up voluntarily. 
een Mr. F. Rowland, 3, Thames House, Queen Street, 


Catalogues and Lists.—Messrs. L. С. Hawkins & Co., 
Тлтр., 116, Charing Cross Road, W.C.2.—An illustrated leatlet 
and a poster announcing the gift of a *“ Universal” table 
stove with each '' 701 "" “ Miller " lamp sold. 

Messrs. GER, Hitt & Gyer, 661-3, Harrow Road. Willes- 
den, N.W.10.—An illustrated and priced sheet of tools, &c.— 
Government surplus stock. 
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THe Савик ACCESSORIES Co., Lro., Tividale, Tipton, Staffs.— 
A priced and illustrated pamphlet describing the "' Revo- 
phone ` crystal receiving set for "' broadcasting.” 

Mr. Harry Moss, 82, Leeds Road, Bradford.--À series of 
postcards illustrating buildings in which electrical installations 
bave been executed. 

THE New ITALIAN Art Association, Lap., 38, Newman Street, 


Oxford Street, W.1—An illustrated — leaflet advertising 
alabaster bowls with cord suspensions. Priced. 


lGnavic. Eurctric Co., lab., 147, Queen Victoria Street, 
E.C.4.—Leaflets Nos. 2,226, dealing with coil holders for radio 
work; 9,230, describing audio frequency intervalve trans- 
formers; and 2,241, illustrating and describing filament 
rheostats. 

MESSRS. CROWTHER & OsBorN, Dap., 7, Blackfriars Street, 
Salferd, Manchester.—A price list of " Sceando " drawn-wire 
lamps of various types. 

Messrs. JOSEPH ADAMSON & Co., Hyde, Cheshire.—An illus- 
trated punphlet dealing with the durability of electric cranes. 

THe MIrRRLEES Watson Co., Lro., Scotland Street, Glasgow. 
—Piamphlets Nos. Pu. 600, illustrating and describing a high- 
Vacuum extractor pump.for condensers; and Pu, 750, dealing 
with high-lift turbine pumps—anultiple ring and barrel casing 
types. ' 

Messrs. А. С. ALEXANDRA A Co., 10, Iddlesleigh House, 
Caxton Street, Westminster, S.W.1.—An illustrated price list 
of a.c. and d.c. motors, and d.c. generators. 

Мк. F. Lake, 44-47, Devonshire Street, Theobald’s Road, 
London, W.C.1.—Price list of job eiectric cable in stock. 

Messrs. DRAKE & GORHAM WHOLESALE, LTD., 67, Long Acre, 
W.C.2.—January catalogue (No. 363) of electric. lighting 
fittings, including a wide range of pendants, bowls, shades, 
switch plates, &e. Fully illustrated and priced. 

SiMbPLEX. Coxpvrrs, Lro, Garrison Lane, Birmingham.—An 
illustrated booklet dealing with the © Durex " wiring system 
for electrie light and power installations. 

THe RELAY AUTOMATIC TELEPHONE Co., Lro., Marconi House, 
Strand, W.C.2.—An illustrated brochure describing the appa- 
ratus at the Fleetwood automatic exchange, published as a 
souvenir of the opening of the exchange. 

THE CAMBRIDGE & PAUL [NsTRUMENT Co., LrD., 45, Grosvenor 
Place, S.W.1.—A folder illustrating a number of instruments, 
draught gauges, calorimeters, pressure recorders, &c., for use 
in power stations. 

CENTRIFUGAL CLUTCHES, Ltp., 32, John William Street. Hud- 
dersfield.—A leaflet describing the ‘С.С. centrifugal clutch. 


Trade Announcements.—The manufactures of Messrs. 
Brook, Hirst & Co., lav., of Northgate Electrical Works, 
Chester, having been for some time past identified by the 
name of " Brookhirst Switehgear," the company has now 
decided to proceed a step further and to trade in future under 
the title Gf '"" Brookhirst Switchgear, Limited." The change 
became eflective on February Ist, and all accounts owing to 
or by the concern under the former name are to be settled 
by Brockhirst Switchgear, Ltd. The change of name involves 
no alteration in established policy, or in the personnel of the 
board and administrative staff, or in the branch offices and 
agents. In announcing the change to the trade, the company 
gives particulars of developments that have taken place in 
the design and production of its manufactures, and states that 
complete catalogues are in course of preparation. The scope 
ot manufactures has been so extended as to include not merely 
hand-operated and automatic motor starting panels for direct 
current, but also a complete range of oil-iminersed alternating- 
current switchgear. In addition, considerable attention has 
been given to motor control gear for use aboard ship, and 
special types have been designed to meet the requirements of 
the Admiralty. 

Messrs. Homes & James, LTD., have taken larger premises 
at Evcelsior Works, Ellis Street, Birmingham, to deal with 
increased business. Telephone No.: " Midland 574”; tele: 
grams: " Infinity, Eirmmgham.” 

Мн. GFORGE WRIGHT Is commencing business at The Bunga- 
low, St. Ives, Ringwood, Hants., with a branch at 33, Palmer- 
stor Road, Boscombe, and desires to receive catalogues, К 

Messrs. A. C. ALEXANDRA & Co., LO, Tddesletgh House, 
Caxton Street, Westminster, S. W.1, have been appointed sell- 
ing agents for Messrs. Howells’ (Stafford) motors. 

Messrs. Austin WALTERS & бох, Manchester, have disposed 
of the armature repair portion of their. business to Messrs. 
Pearn, Grey & Armstrong, Ltd., Hewitt Street, Knott Mill, 
Manchester. 

In future Mn. Jou E. Fowrrn will carr; on alone the 
business of Gilrain & Fowler, electric light and power engi- 
neers, of 12, Grove Road, Wakefield. 

Messrs, Bartuam & Sox, of ‘Porquay and Selby, have taken 
over the business of W. Hunt & Son, electricians and lighting 
engineers, of 35 and 36, High Street, Barnstaple. 

The electrical and general engineering business of Messrs. 
CHAMP, Ray & Co., of Warwick, has been taken over end 
absorbed into the business of the Eagle Engineering Co. T td., 
and will form the nucleus of an electrical and wireless depart- 
nent. | 

Messrs. CLEWORTH, Минга & Co., Ltn., of Castleton. near 
Manchester, have appointed Messrs. DEKTEREFF, FRANCKE AND 
КЕрРРМ\х, of HIS, Queen Victoria. Street, London, E.C.4, as 
their new representatives for the London area, 


Mr. R. FERGUsOoN Brown, carrying on business as R. F. 
Brown, electrical engineer, at 10, Mains Street, Glasgow, has 
retired from that business, and it has been purchased by 
Messrs. Walter Bennett, Ltd., who will carry on at the same 
address under the паше Walter Bennett, Ltd. Mr. Brown 
will attend to debts, &e. Messrs. Bennett desire to receive 
catalogues. 

RADIO INSTRUMENTS, LrD., of 12, Hyde Street, New Oxford 
Street, W.C.1, has taken over the lease of buildings adjacent 
to its present works to meet increased demands for ns wire- 
less instruments. 

Mr. J. BEDrORD, who is commencing business as ће Bed- 
fordshire Electrical Installation Co., at 89, Coventry Road, 
Bedford, desires to receive catalogues and. price lists. 

hRyraNp's Evectaican Со. has opened new showroom 
mises at York House, Goodimnayes Road, Ilford. 


Australian Steel Works to Reopen.—It is announced that 
the Broken Hill Co.'s steel works at Neweustle, New South 
Wales, will resume operations shortly.—Reuler (Melbourne). 

Book Notices.—'' Corrosion as Affecting the Metals Used 


In the Mechanical Arts," by Dr. W. H. Hatfield. (Brown- 
tirti Research Laboratories). Reprinted from The Engincer. 


pre- 


—lhis paper was read in December before the Sheffield. Asso- 
ciation of Metallurgists and Metallurgical Chemists. lt in- 


cludes, among other matters, the results of experiments carried 
out to determine the relative resistance of typical industrial 
metals to various corroding agents. ‘I'wentyv-one materials, 
ferrous and non-ferrous, were treated, and these are analysed, 
their mechanical properties are stated, and the results of acid, 
corrosive, and electrolytic tests are tabulated. One page of 
the paper is devoted to photo-micrographs of the samples 
tested. 

"The Electric Railway and Tramway Journal Diary, 1923," 
takes the form of a replica of the usual issue, with the 
addition of a double-colmnn diary interleaved with blotting 
paper. The matter preceding the diary includes postal and 
telegraphic information and articles on mercury. vapour recti- 
ters, automatic sub-stations, the electritication of light rail- 
ways, and a Government Ccminittee's report upon the transfer 
of the duties of the Light Railway Commissioners to the 
Ministry of Transport. Following the diary is a directory sec- 
tion, containing details of personnel of British electricity 
works, tramway systems, &c., and other useful information. 

The Transactions of the South African Institute of Electrical 
Engineers. November, 1922. Johannesburg: The Institute. 
Price 2s.—Practically the whole of this issue is devoted to a 
paper on *' The Manufacture of Calcium Carbide and Elec- 
trodes in the Transvaal,” by W. Elsdon-Dew, M.LC.E., 
M.I. E. E., and W. Alderson, M.I.E.E. A meeting of the Wire- 
less Section is reported. 

Messrs, Crosby, Lockwood & Sons have issued their quarterly 
list of new publications, which includes a number of works on 
electrical engmeering and kindred subjects. | 

" Pitman’s Radio Year Book, 1923." London: Sir Isaac 
Pitman & Sons, Ltd. Price ts. 6d. net.—This is the first issue 
of the year book, which makes its appearance at an opper- 
tune moment. Tt is divided into three sections, containing 
respectively general information and official data, articles by 
experts, and a directory of manufacturers of radio apparatus. 
A list of wireless sccleties is given, and particulars of trans- 
initting stations of special interest to amateurs are tabulated. 
together with data regarding weather reports and time signals. 
The numerous technical articles are contributed by authors 
of established reputation in connection with wireless commu- 
nication, and include items cf interest for everyone. A glos- 
sary is provided for the use of the non-expert reader. Alto- 
gether the year book does credit to its producers, and will 
be of great service to the growing army of radio experimenters. 

" British Standard Glossary of Aeronautical Terms 7 (Speci- 
fication No. 185—1923 of the British Engineering. Standards 


Association). — Londons Crosby, Leckwood & Son (for the 
Association). Price ts. net, Is. dd. post free.—This is a useful 


technical guide ‘to the terminology peculiar to aeronautics in 
its several branches. ; 

" Mathematics fer Engineers," by W. N. Ros. Part II, 
second edition, Pp. ix+428; 143 figs. London: Chapman 
and Hall Price 13s. 6d. net. Тһе second editicn of this 
section of the "' D.U.” series varies only slightly from the 
original one. A number of corrections have been made, a few 
exercises have been added, and the work on "' least squares ” 
has been made more ecinplete by the inclusion of a section 
relating to the determination of laws. 

The Metropolitan-Vickers Gazette for December, 1922. 
contains illustrated articles on * Electrice Drive for Strip and 
Hoop Mills "; * High-voltage Cable Power Transmission,” by 
С. E. Gittens, B.Se.; the Scuth African railwavs, е. | 

“ Handbook for Electrical. Engineers," by Harold Pender. 


Second edition. Revised and enlarged. Pp. xiii +2,263. Price 
Js. net. Direct-current. Machinery," by H. Pender. Pp. 
Dom 146 figs. Price 15s. net. London: Chapman & Тай, 
I.td. 


, 


" Papers оп Internal Combustion Engines," read and dis- 
enssed at the. Tnstitute of Marine Engineers, London : 
The Institute. Price 12s. 6d. | 

t Seronce Abstracts ° (A. and B.), Vol. XXVI, Part T, No. 
401. Price 3s, each. Also Indexes to Vol. ХХҮУ (A. and B.), 
Price 2s, Gd. each net. London: E. & F. N. Spon, Ltd, 
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Sir Isaac Pitman & Sons, Ltd., have commenced the 
issue of а new work of a popular nature entitled `“ Business 
Building," which is to be completed in 26 fortnightly parts 
(ls. net each). The series will cover a wide field in the com- 
mercial and industrial world. The first number contains articles 
on " Business Premises," by. Dr. R. W. Holland, O.B.E.; 
” The Lighting of Shops, Offices, Warehouses, and Factories,” 
by J. S. Dow; and “ Industrial Heating and Ventilating,” by 
John D. Troup, M.I.Mech.E. The work is profusely illustrated. 
Future numbers will deal with accountancy, organisation, staff 
selection, secretarial work, foreign exchange, insurance, and a 
host of other subjects which come within the scope of such a 
production. 

All concerned in the production of the first number 
of Modern Wireless are to be. congratulated on the 
result of their efforts. To the already large and en- 
thusiastic body of experimentalists this new — illustrated 
monthly, published by Radio Press, Ltd., one of the two pub- 
lishing firmis exclusively concerned with radio science, should 
appeal especially, being well printed on good-class paper, and 
containing, in addition to a number of excellent articles, 
several features which will be of use for reference purposes in 
the future. This latest addition to the rapidly-growing crop 
of periodicals devoted to radio matters has a wide scope; the 
responsibility of editorship has been entrusted to a profes- 
sional radio engineer rather than a journalist, and the name 
of Mr. John Scott-Taggart, with Prof. G. W. О. Howe as 
scientific adviser, will inspire confidence in the technical 
accuracy of the journal. 


Australian Lead Smelters Stopped.—In consequence of a 
Belgian firm qutbidding for the Ajada lead mine's output of 
3X! tons monthly the Fremantle Trading Co. has been coni- 
pelled to close its smelters. Owing to this decision. 160 hands 
are rendered idle.—Reuter's Trade Service (Perth). | 


America and Norwegian Aluminium Works.—<According 
to reports from Christiania the Aluminium Co., of America, 18 
participating to the extent of one half in the share capital of 
a new company which is being formed фо develop the produc- 
tion of aluminiuin and its manufactures in Norway. The 
other half is being subscribed by the Hovang Falls Co., which 
owns the hydro-electric works of that name and the alumi- 
nium works at Hoyang Falls, together with works, through a 
subsidiary company, at Holmstrand for the production of manu- 
factures of aluminium. The hydro-electric works will remain 
the property of the Hoyang Falls Co., and will be developed to 
3,000 h.p.. while the new company will take over the alumi- 
nium producing works for extensions and obtain a supply of 
power from the former. 


Underfeed Stoker Contracts.—Among important contracts 
recently obtained by the UNDERFFED STOKER Co., LTD., are 
the following :— 


Hong Kong Electric Light Co.. two travelling grates and 
ash conveyor; Victorian State Electricity Commission, Mel- 
bourne, 36 travelling grates; Brighton, two travelling grates; 
Watford, four travelling grates; Nottingham, ash conveyor; 
Gouda Electricity Works, Holland, one travelling grate; and 
the Nankai Electric Light Co., Japan, two travelling grates. 


Scottish Electricians’ Wages.—The dispute between em- 
plovers and employés in the Scottish electricity supply industry 
has been settled, the unions having agreed to a compromise 
whereby wages will be reduced in three stages: 5 per cent. on 
February 15, 74 per cent. on May Ist, and 2} per cent. on 
August Ist. The reduction is equal to a loss of 6s. as compared 
with the original proposal for 128. There will be no further 
revision until January, 1924. Over 5,000 workers in municipal 
and private undertakings are affected. 


Trade with Java.—The British Commercial Agent for the 
Netherlands East Indies has forwarded to the Department of 
Overseas Trade a review of the general commercial activity, of 
Djokjakarta, or Djokja, the sixth largest town in Java. He 
says that in machinery and accessories the principal require- 
ments are sugar machinery, rice mills, electrical goods, boilers, 
punips, water pipes and fittings, agricultural implements and 
hand tools, and chemical manures, principally ammonium 
sulphate. The trade is shared by the United Kingdom, Ger- 
many, Holland and the United States, and there is nothing to 
indicate that any one of the competing countries has estab- 


lished a monopoly. In the last twelve months, Germany has - 


obtained a strong hold on the accessories trade, in particular, 
Water pipes and fittings and hand tools. 


Lead.—In their report dated February 3rd, Messrs. James 
Forster & Co. state :—‘'' Consumers have been very scarce as 
buvers lately, which is not to be wondered at after the mad 
udvanee of last week. Yesterday, however, business was done 
for London works. Imports for January froin the Customs 
entries, for London and Liverpool onlv, total 13,022 tons, 
Which means probably over 16,000 tons for the whole country, 
а figure not indicative of any searcitv. The enormous specu- 
lative account open on the Metal Exchange dominates the posi- 
tion, supply and demand of actual metal being relatively un- 
unportant. .. . Lead at £40 in America will re-open. the poor 
grade mines closed since the war. and present prices in Europe 
must conduce to increased supply.” 


with facts and figures. 


Wax Candies ‘for Electric Light.—Although the  wis- 
dom of the retention of ‘the candle form of illumina- 
tion with electric lighting may be open to question, 
there 1s no doubt a demand for it. The material usually 
employed for this purpose 15 porcelain or of a vitreous nature, 
but the Wax ELECTRIC LIGHT TUBE MANUFACTURING Co., LAD., 
1, Queensborough Passage, Lancaster Gate, W.2, has reverted 
to the original. The products of this company consist of wax 
tubes having internal aluminium tubes tor slipping over the 
standards of "'candle" lamps—or apparently the lamp- 
holder can be fitted in the top of the tube and the leads 
brought up to it. The wax employed is produced in thirty 
different shades and tints, and it is claimed that any scheme 
of decoration or furnishing can be suited. The melting point 
of the wax is 170 deg. F., a very safe limit. 


Local Exhibitions.—EpinsurkGu.—Electricity for heating, 
lighting and cooking, and in connection with many 
labour-saving devices, claims the largest share of atten- 
tion at the Ideal Homes Exhibition, now running 1; 
Edinburgh. The Electrical Contractors’ Association œ 
Scotland has a large stand, at which a complete range 
of everything electrical for the home is to be seen.’ The 
exhibits include a fine display of lighting fittings suitable for 
all classes of houses. There is ulso a large vanety of electric 
fires. The contractors exhibit а semi-automatic generating set, 
made by Messrs. Armstrong, Whitworth & Co. and Crompton 
and Co. Continuous radio demonstrations are given bv 
Messrs. Spensers (Scotland), Ltd., Edinburgh. ‘The Edin- 
burgh Corporation Electricity Department shows a fine assort- 
ment of labour-saving machines. 

Messrs. Robert Adams & Son, Ltd., show radio sets and 
domestic appliances, and there are numerous examples of well- 
known manufacturers’ products, including Каісо and 
'" Hotpoint ” appliances. 


Technical Advertising.—In a recent issue of the S... 
Engineer and Electrical Review a number of hints on the 
correct advertising of engineering products appeared. The 
writer pointed out the essential difference between advertising 
in the lay Press and technical journals; in the former case 
the general public was reached, but in the latter the adver- 
tiseiients were read by persons who possessed expert know- 
ledge and knew what they required. 'Therefore it was of 
no use making exaggerated or broad claims; definite infor- 
mation only should be given. As examples of the two 
methods, the following were given : — 

" Blank's Extra Renned and Warranted Best Cast Steels 
are the most Uniform and Reliable for tools and dies, &с.” 

“ The number of crescent-shape Ford Timer contacts per 
die was increased to 125,000 through use of this Blank Die. 
This was 215 per cent. greater than obtained with a high- 
speed steel die previously used. The stock is 5/16-in. steel.” 

The first advertisement made a claim which was not sub- 
stantiated by any facts, while the other gave a definite 
indication. of. value. Clichés, empty meaningless expressions, 
should be avoided; they were easy to use, but meant very 
little. The engineering advertiser should not give his own 
opimon of his product, for to the mind of the buyer this was 
obviously prejudiced and carried no weight. ‘The reader 
wanted a clear and accurate statement, backed up, if possible, 
Actual details of performance should 
be given. 

Another point dealt with was the discriminating between 
different markets. Advertisements which appealed to Great 
Britain might not have the same effect in China.’ The Ameri- 
cans realised this fully, but British advertisers often ignored 
it. Illustrations were criticised; it was considered that these’ 
should be clear and should show either the quantity of work 
done, the quality of the work, or, best of all, the machine 
doing the work. The allegorical or symbolical method should 
be carefully and sparingly employed. The custom of illus- 
trating works was thought to be of doubtful utility. 


Public Contracts and Unemployment.—With reference to 
our leaderette (January Еһ, p. 123) in which we directed 
attention to the inportant communication addressed to the 


Prine Minister by the Federation of British Industries, we 


have received from Mr. G. Wüthrich, of Messrs. Oerlikon, 
Ltd., a copy of a statement that had been issued by him, 
in reply to articles which had appeared in various publications, 
with the object of demonstrating that ‘* orders going to Switzer- 
land cannot be compared with orders placed with low-currencv 
countries, and that Great Britain's position as an exporting 
country is best secured by assisting Switzerland's industries 
and thereby enabling Swiss manufacturers to place orders with 
British manufacturers and producers.” 


Scheme of Arrangement.—Twiss ELECTRIC TRANSMISSION, 
1т›.—-Ву order of the High Court a meeting of shareholders 
will be held at 39, Victoria Street, S.W.. on February 21st, 
for the purpose of considering, and if thought fit, approving a 
scheme of arrangement proposed to be made; a copy of the 
scheme can be seen at the registered. offices of the com- 
Dany. 


New Belgian Company.—A new company has just been 
formed in Brussels. with a capital of 1,000,000 fr. und the title 
Га Société de l'Usine Belge de Matériel Electrique, Vvnekler, 
Frères & Cie.. to acquire and earry on the Vynkler electrical 
engineering business at Schaerbeek, Brussels. 
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Why the Negotiations Failed.—A fortnight ago we ex- 
pressed our surprise and regret that the Industrial. League 
and the National Alliance had failed. to come to agree- 
ment with regard to amalgamation. We asked for details ol 
the constitutional differences which had dled to tailure,. und 
these have now beem provided by the Secretary of the Indus- 
trial League and Council in the form of a statement which 
sets out the history of the negotiations. The joint committee 
which sat to consider the matter at the ‘end of November pro- 
posed the following clause as part of Resoluticn 2. By the 
side of this clause which the National Alliance representatives 
suid their Executive Committee could not agree to, we print 
one that the Alliance suggested in its place. The differences 
are italicised by us:— 

JOINT COMMITTEE CLAUSE. 

“That this draft Constitu- 
tion in з ш о йи. shall penile. jor abe 
шыч d enera! vouDcP establishment of a General 
and an Executive Committee Council and an Executive 
on the basis that the members Committee on the basis that 
of such Council and Commit- the members cf such Council 
tee shall be as to two-thirds Jm E shall as 

ы бы s a er cent. represen е 
алш of кирү of nee Кешек, ав to 40 
.Jesociationa - and Trade per cent. direct represen tatives 
Unions, and the remaning of Employers Associations 
one-third to be composed of and Trade Unions, and as to 
individuals in sympathy with 2% per cent. individuala in 
the aims and objects of the sympathy with the aims and 
eae росу sichi Cereal Coni- objects of the new body, such 
E У, Hn anes General Council and Executive 
cil and Executive Conunittee Committee to be equally re- 
tu be equally representative  presentative of employers and 
v employers and employed." employed," .. 

The official notes before us state that the Industrial League 
representatives were willing to leave the constitution of the 
new body entirely in the hands of the proposed Provisional 
Executive Committee after amalgamation, but were not will- 
ing to accept the definite constitution as put forward Ьу the 
National Alliance. AE tad i 

The Executive of the Industrial League and Council states 
that it desires to record its disappointinent that the negotia- 
tions should again have broken down, particularly after the 
complete and comprehensive agreement reached by the first 
Joint Committee of the accredited representatives of both 
sides. .' That agreement seemed to clinch the matter, and it 
was accepted by the Industrial League and Council, which 
was content to leave all questions of policy and constitution 
to be settled by the new joint body.. The. National Alliance 
of Employers and Employed, however, refused to endorse the 
joint. recommendations unanimously carried by the selected 
representatives of both bodies and sought to commit the 
new body to a definite acceptance of a -constitution on the 
lines of its own. "The Executive Committee of the Industrial 
League and -Council holds that it was inpossible and un- 
desirable to seek to tie the hands of the new body in this 
way or to commit it to any particular plank in the programme 
oi either of the. existing bodies. T 
The Bxecutive. Committee takes this opportunity of 
stating that it is not in any way opposed to the principles of 
representation by association. . .-. But ib also recognises 
that in many cases representation ‘by association is an 
utter impossibility, and that to seek to insist upon it is to 
пі the usefulness of its work.” 


New Metropolitan: Vickers Showrooms.—The Metropoli- 
tan-Vickers Electrical Co.. Ltd., bus opened this week new 
showrooms at No. 14, Long Millgate, Manchester. At these 
premises a large display of electric lighting fittings has been 
brought together. These are chiefly of ornamental brass, pro- 
duced by the firm's asgociates, Messrs. Harcourts, Ltd., of 
Birmingham. There are also fittings of a pluiner type, and a 
special room in which wiring materials of many kinds are dis- 
played. .One room has been equipped as an electric kitchen, 
and it is intended to give cooking demonstrations, using 
'" Cosmos ’’ appliances. MF 

In addition to the above radio-telephony receiving apparatus 
is on view and the broadcast concerts, &c., are reproduced for 
the benefit of visitors. 


THe NATIONAL ALLIANCE 
SUGGESTION, 
* That this draft Constitu- 


Reactance Radio Sets.—Messrs. Rogers, Foster & Howell, | 


Edward Roud, Birmingham, announce that they have now 
pertected two-, three-, and four-valye receivers containing 
reactance, but conforming in every reapect with the regula- 
tions of the ordinary broadcasting licence. As an example of 
the advantages possessed by the new reactance set, it is stated 
that in the makers’ testing laboratory, which is situated 
within three miles of the Birmingham broadcasting station, 
it ig possible to ‘‘ tune out "' the latter when it is in full 
operation, and to receive either London, Manchester, to say 
nothing of Paris, or the Hague concerts. at maximum strength, 
without loss of volume or distortion. The importance of this 
will be appreciated by anyone who has hitherto been using 
an ordinary receiver within a few miles of a high-power 
broadcasting station, and who knows the difficulty there has 
been in the past in cutting out the local station to concentrate 
upon another more distant concert. 


` 


(Vol. 92. No. 2,359; FEBRUARY 9, 1923. 


E 


The Coin in the Container.-- We seem to have heard the 
story before, or one like it at апу rate. But Ħ is Worth 
repetition if only as a reminder of the intensive and un- 
scrupulous methods:emploved by the Germans in their fierce 
competition for export trade. The tale: concerns a consign- 
ment of dyes which was captured during the war and found its 
way to Spam. There it was reported to the purchaser that а 
Chinese coin had: been discovered at the bottom of each tin. 
Here was а puzzle. Why should Chinese coins be found in 
packages of German dyes? The question was discussed at the 
British Chamber of Commerce in Spain, and after inquiry, ‘it 
was elicited that the consignment was originally ordered by a 
Shanghai firm. Had it arrived. at its real destination, the coins 
would have reached the hands of Chinese workmen, who, 
according. to the calaulations of the wily Teuton, would have 
lost no time in getting to the bottom of the remaining tins, 
Duns the '" douceur ' and asking for more of the sume 
und. | | | | | a 

In this story we have another example of the muddled men- 
tality which characterised German behaviour before and during 
tha war. No British manufacturer would expect to. make: a 
successful appeal for. permanent custom by such underhand 
methods. Yet the British exporter might be well advised to 
take the warning offered by the Chamber of Commerce and 
seek for anything of à hidden nature by which the Germans 
тау ре frustrating his best efforts. 1t is doubtful whether, for 
a long time to come, the Germans will find it profitable to 
play the trick of the coin in the container. They will be un- 
able D longer to exchange their marks for Chinese copper 

cash. | 

“ D.P.” Battery Contracts.—The *'* D.P.” Battery Co., 
Т.тр., has in hand at the present time two batteries of 3,518- 
Ah capacity (ultimate capacity 4,033 Ah for Minories Ex- 
change, London, and also four batteries of over 1,000-Ah 
‘apacity each for Newport, Mon. 

Calendar.— Messrs. Bettina & Co., of Derby Road Works, 
Edmonton, N.18.—We have received.a neat wall calendar with 
monthly slips, each of which bears an illustration of a Belling 
fire or other domestic appliance. | 

For Sale.—-Fulham B.C. Electricity Department has foc 
disposal a surface condensing plant, complete with Edwards 
air pump; Great Western Railway Co. Stores Department. in- 
vites offers for a surplus generating set; by direction of the 
Disposal Board Messrs. Oliver, Appleton & Kitchen will sell by 
auction, on February 90th and following days, at C.S.D.. 
No. 85, Barnbow, near Leeds, machine tools, engines, boilers, 
electric. motors, electrical stores, accumulators, switehboards, 
&c. (See our advertisement pages to-day.) > | | : 

Tyneside Colliery Developments.—The Wallsend and Heb- 
burn Coal Ço., which has pits at each side of. the Tyne, is 
about to launch an important scheme of development. The 
company intends to sink a new shaft at Monkton, near Jarrow : 
and also to construct new coal shipping staiths on the river at 
Hebburn Colliery. The contract for the erection of the staiths 
has been placed with Messrs. F. Turnbull & Co.. Heaton 
Junction, Neweastle-on-Tyne, and the consulting engineers are 
Messrs. J. Watt Sandeman & Son, Newcastle. Electrical plaut 
will be used throughout, and the motors are to be supplied by 
the Metropolitan-Vickers Electrical Co., Ltd.. Manchester. 
The new shaft is also to be worked electrically, and a special 
winder will be installed, the gearing for whieh will be sup- 
plied by Messrs. Robey & Co., of Lincoln, while the Metro- 
politan-Vickers Electrical Co., Ltd., will supply the electrical 
plant. At the Edward Pit, Wallsend, which is completely 
worked by electrical plant, it has been decided to instal! a new 
winder with a view to Increased output. 

Applications for British Trade Marks.—Below we give a 
summary of the recent applications for British trade marks in 
respect of goods and productions connected with the electrical 
trades and industries. Individuals. and firins desiring to enter 
an objection to any of the applications have one montà in 
which to do so from the dates given below. In the case of 
foreign applications the names and addresses. of the British 
representatives. to whom the objections are to be sent are also 


given :— СУМИ | 

Elmo. No. 430,025. All goods in Class 6. Мо. 430,026. 
All goods in Class 7, Siemens-Schuckert Werke Gesellschaft, 
Siemensstadt, Berlin. (Haseltine, Lake & Co., 28, Southamp- 


ton Buildings, Chancery Lane, London, W.C.) January 3lst, 


933. . - 

 [donite. No. 430,066. АП goods in Class 8. Bakelite 
Gesellschaft, 32, Lutzowstrasse, Berlin, W. (Dicker & Pollak, 
20-33, Holborn, London, E.C.) January 3186, 1923. 

Bruimite. No. 431.485. Class 8. Electric cables. The 
Craigpark Electric Cable Co., Itd., 910. Flemington Road, 
Springburn, Glasgow. January 31st, 1923. 

lyrian. No. 431,632. Class 3. Apparatus for use in wire- 
less telegraphy and telephony. Radio Instruments, Ltd.. 13, 
Hyde Street, New Oxford Street, London, W. January 31st, 
1923. e 

Alpha. No. 430,373. Class 13. Electric lamps for automo- 
bile vehicles. Arthur C, Alexandra, trading ar A. Q. 
Alexandra & Co.. 10, Iddesleigh House, Caxton Street, West- 
minster, S.W. January 31st, 1923. | | 

Ferro-Are.. No. 431.910. Class 13. Electrodes of ordinary 
metal for electric welding. The Ferro-Are Welding Co.. Ltd., 
12, Grosvenor Gardens, London, S.W. January 31st, 1923. 
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Correction.— We regret to find that through a printer’s 
error in the advertisement of the Edison & Swan Electric 
Co., Ltd., appearing on page 80 of our last issue, the word 
" Edison " was used instead of '' Ediswan °’ in the first line 
of letter-press. | бо, 
~ E.C.A.: A Sub-Branch at Croydon.—On January 31st a 
mecting of the electrical contractors of Croydon was held at 
the Greyhound Hotel, when officials from the Central Office 
of the Electrical Contractors” Association (Inc.) were present. 
A sub-branch of the Association was formed, comprising elec- 
trical contractors in the Croydon area. Mr. A. D. Dean was 
elected chairman, and his son, Mr. J. A. Dean, hon. secretary. 
Meetings are to be held on the last Wednesday in every month. 


Patent Application.—Application has been made for the 
restoration of Patents No. 148,380 and No. 174,064, both of 
July, 1916, granted to Albert Van Tuyl Day, for * Ппргоуе- 
ments in or relating to EJectric High-Frequency Signalling.” 


Australian Tariff Alterations.—The deferred duties on 
aeroplanes and aircraft and metal cordage, except alüminium 
cable, will not Бе: brought into operation in Australia until 
June 30th next, nor on paper-insulated, lead-covered telegraph 
and telephone cables till March 31st.—Heuter's Trade Service 
(Melbourne). 


LIGHTING AND POWER NOTES. 


Aberayron.— ELECTRICITY | CHARGEs.—Under the Electric 
Lighting- Order granted to Mrs. E. С: Richards, the maximum 
prre to be charged for electricity has been fixed at 104. per 
kWh instead of ls: ld: as originally intended. 


Abertillery.— Loan SANcTIONED.—The Urban Council has 
received sanction from the Electricity Commissioners to a 
lean of- £10,340 for plant, &c., for the electricity scheme. 


Andover.—Exectricity SuPPLY.— The War Office has in- 
formed the. Town Council that electricity from the power sta- 
пот at Tidworth, in conjunction with the Andover Aerodrome, 
cannot be supplied to the Corporation. With reference to 
the Electric Lighting Order, granted їп 1915 to Crompton and 
Co., Ltd., and now held by the Andover Electric Light and 
Power Co., Ltd, an extension of time for commencing the 
works has been granted until. March: next, and. ап applica- 
tion has been made.to the Electricity Commissioners for the 
maximum price for electricity to be increased. — . 


Bath.—New Piant.—The Electricity Committee has recom- 
mended that application be made to the Hlectricity Commis- 
sioners for sanction to the borrowing of £30,000 for the 
installation of a 1,500-kW turbo-alternator, and the erection 
of a sub-station at Tiverton. 


Blackbnrn, — Evectriciry Suprty.—The second turbo- 
alternator set at Whitebirk being in operation, the Electricity 
Committee is closing down the boilers and steain plant at 
the Jubilee Street works, and has decided to install a further 
rotary converter there. An agreement is to be entered 
into with the Preston Corporation under which. recip- 
rocal arrangements will be made for assistance. with regard 
to their electricity undertakings, under Section 19 of the Elec- 
triaty Supply Act, 1919. Application is to be made.to the 
Electricity Commissioners for a Special Order authorising the 


agreement. "E 


' Cardiff.—YraAn's WonkING.—The annual report of the City 
Electrical Engineer (Mr.:C. G. Morley New) for the’ year 
ended March 315%, 1922, records a total revenue of £168,370, 
an increase of £7,473 upon the previous year's income. Ex- 
penses debited to revenue account amounted to £100,201, as 
compared with £109,108, leaving a gross profit of £68,160 
(£51,788). After the payment of capital and other charges 
the result was a net ‘profit of £21,517, comparing with £23,711 
m the preceding period. Out of this £15,000 was paid to the 
Borough Fund Account, £6,466 was utilised to defray ex- 
penses..of sub-stations, &c., and the balance was carried for- 
ward, A total of £47,776 was spent on capital account during 
the year. The total energy sold amounted to 11,967,018 kWh, 
an increase of 1,344,662 kWh on the previous year's sales. 


-Chester.—Exectricrry Suppty.—The Rural Council has 
asked. the Mersey Power Co. for terms for extending its 
mains into the-Gouncil’s area. a ai 


Chesterfeld.—ELECTRICITY StrrLy.—TLe Electricity Com- 
tmuittee has recommended to the Town Council a scheme for 
providing electric lighting for small houses. It is estimated 
that the cost of installation will be £7 per house, plus £3 10s. 
for the meter. To cover the cost, it is proposed to charge 14d. 
per kWh for the cost of installation, 1d. per kWh for meter, 
о per kWh for electrical energy, .a total of 8d. per 


Coatville.—Evectricity ScPPLY.—The Urban District Coun- 
cil Маз decided to obtain & supply of electricity from the 
Leicestershire and: Warwickshire Power Co. The company 
proposes to lay a cable from Spondon to Hinckley, which 
would pass through Coalville. It is anticipated that the 


Scheme ‘will be completed within six months. 


Continental.—BELG1iUM.—Owing to the increased demands 
for electricity, the Société de l'Electricitó du Pays de Liége 
has decided to erect à new power station with a capacity 
of 10,000 kW. | 

SrAIN.—H ydro-Electric Development.—The demand for elec- 
tricity for lighting and industrial purposes is steadily increas- 


Ang, and it is estimated that the total output at present is 


600,000 h.p. and that the concessions granted represent 
1,500,000 h.p. Ап important scheme is under consideration, 
known as the Saltos del Duero, which will be capable of sup- 
plying 300,000 h.p. The commencement of the work has been 
delaved bv the intervention of Portugal, who has claimed a 
share as owner of territory on the banks of the Douro. -The 


‘provinces of Salamanca and Zamora have protested against 


thia delay, and have demanded that the ға оп the rivers 
Esla and Tormés, which are situated in Spanish territory and 
represent 200,000 h.p., should be harnessed.—#euter’s Trade 
Service (Madrid). . 


Coventrv.—NEw  PLaNT.—The Electricity Committee has 
recommended that, in order to meet the anticipated increased 
demand for electricity next winter, new plant be installed at 
the power station at an estimated cost of £45,000. — | 


Croydon.—Raitway SipiNG.—The Town Council has decided 
to construct a railway siding at the electricity works. The 
estimated cost of carrying out the work and the purchase of 
lund is £9,750. 


Dover.—ELectrRIcITY CHARGES.—The Town Council is apply- 
ing to the Electricity Commissioners for sanction to increase 
the maximum charge for electricity to 9d. per kWh. 

New PrLANT.—The Electricity Committee has recommended 
that the Town Council install two 1,500-kW  turbo-alternators 
at the power station and that a consulting engineer be en- 
gaged to supervise the arrangements for. the installation 
of the new plant. С | 


Edinburgh.—Proros—ED TERMINATION OF CONSULTANT'S 
APPOINTMENT.—The Corporation Electricity Committee reconi- 
mends that the appointment of Sir Alexander Kennedy as con- 
sulting electrical engineer to the Corporation shall be ter- 
minated, but ‘without prejudice. to his continuing to act for 
the Corporation in connection with the completion of any 
existing work or contract for the new Portobello station and 
relative sub-stations which he has in hand, and that for 
the future any new electrical construction or engineering work 
shall be carried out by the engineer: and manager of the Bles- 
tricity Department. | 


Electricity District.—SoutH-East LaNcasHinE.—The Electri- 
city Coinmissioners have issued an Order constituting the 
above-named district and establishing the South-East. Lanca- 
shire Electricity Advisory Board. "we 7 2 


Ellesmere Port.—Evectricity ScPPLY.— Тһе Mersey Power 
Co. has informed the Council of its intention to supply the 
district with electricity, ‘and steps are to be taken to 
lay the mains shortly. It is hoped to complete the scheme 
by next winter, a 


Epsom.—Lo4w.—The Urban Council has applied to the 
‘Electricity Commissioners for a loan of £5,800 for a 200-k W 
heavy oil engine, dynamo, switchgear, &c., for the electricity 
works. bes | | 


Forfarshire.— ELECTRICITY CHARGES.—An inquiry was held 
at Brechin on February lst regarding the electricity 
charges of the North of Scotland Electric Light and Power 
Co., Ltd., by the Ministry of Transport. The Town Council 
protested against the price per kWh being increased to 15., 
and .also againet the minimum charge of 10s. during the 
summer months and 158. in the winter. For the company, 
Mr. Rye said that, so far as the company had been able to 
ascertain, the revenue for 1922 would be £5,450 and costs 
£3,425. . There was about £250 available, even at ls. per 
kWh, for interest on ordinary capital, which was at the 
rate of 2 per cent. If the price for electricity was reduced by 
id. per kWh, the company would have nothing for its 
ordinary capital, and the consumer would get а reduction of 
138: · Assuming costs still fell, the charge of 15. per kWh 
would have to be retained for some time. "There would be an 
opportunity for revision in three years’ time. Mr. Macpher- 
son, for the Council, stated that the agreement entered into 
with the company provided for 4d. per kWh for public light- 
ing and 6d. per kWh for general lighting. At the conclusion 
of the inquiry Mr. Rye asked that the maximum price and 
the minimum charge which the company asked for be con- 
firmed. Colonel Ekin, who conducted the inquiry, stated that 
he would report to the Electricity Commissioners. ~~ 


Glasgow.—ProrosreD NEw Power Statioy.—The Electricity 
Committee has appointed six members to confer with the 
General Finance and Parks Committee with regard to the 
purchase of a site for the erection of a new power station. 


Gorseinon (Glam.).—SrrEcia, Окрев.— Тһе Gorseinon Elec- 
tric Light Co.; Ltd., has applied to the Electricity Commis- 
sioners for a Special Order authorising it to supply electricity 
for all purposes in the parish of Gowerton and part of the 
parish of Llanedy. | 
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Guildford.—Loax SaNcrioNED.—The Town Council has re- 


ceived sanction to a loan of £10,000 for boiler and other 
plant, aud a battery. 


Ilford.—Lo4N.—The U rban Council has applied to the Elec- 
tricity Commissioners for a loan of £2,000 for electrical cook- 
ing apparatus for hiring out, and £1,000 for the wiring of 
houses on the rental system. An electrical exhibition is to 
be held in the Town Hall, and a proposal to open a show- 
room and оћсе for electrical ` goods, recommended by the 
engineer, has been deferred. 

Irish Free State.— Batuypay.—The Town Council has decided 
to form an electric light company with a view to supplying 
the district with electricity. Approval of the Free State Loca! 
Government Board is being sought. | 

Japan.—EvectkicAL | DEVELOPMENT.—According to investi- 
vations carried out by the Departnient cf Communications, 
the number of electricity papal undertakings at the end of 
October last was 530, with a total capital of over 2,316,000,000 
ven, and when the work of construction now | ‘progress is 
completed they will be able to furnish. 1,981,822 kW, 
of which 1,630,648 will be by water power and 351,174 by 
tuel.—Reuter’s Trade Service. 


Kettering.—ExTrENsioN. or. Supety.—The Urban District 
Council has under consideration a proposal to extend its area 
of supply to include Rothwell and Desborough, and a canvass 
is to be made of the districts to ascertain the number of 
residents who would be willing to take a supply of electricity. 


London.— Price Repuctioxs.—The Westminster Electric 
Supply Corporation has decided to reduce the charge for 
- electricity for lighting by 4d. per kWh from the March quar- 
ter's readings. The County of London Electric Supply Co., 
Ltd., has announced a reduction of charges for the lighting 
of business premises to dd. + 20 per cent., for power to 23d. 
per kWh. (sliding scale) + 60 per cent., and for heating to 
144. per kWh + 60 per cent. from the March quarterly 
readings. 

Sr. MARYLEBONE.—In connection with the large extensions, 
contracts for which were detailed in our Jssue of January 26th, 
the Finance Coninittee proposes that applications be made for 
sanction to borrow the sum of £292,367; and that application 
be made, also, that the repayment of the loan may be jsus- 
pended for at least two years. The latter recommendation was 
made after consideration of the probability of the undertak- 
ing’s being vested in a Joint Electricity Authority. 16 was 
thought inequitable that the Council should have to pay sink- 
ing fund charges while the plant was not earning revenue, 
only to have 16 taken away when-the joint authority com- 
тепсей to function. 

HAMMERSMITH.— To encourage the use of electric lighting in 
shop windows after closing time, the Electricity Committee 
has instituted a special scale of charges. This is graduated 
from 1.75d. per kWh for the first 2,000 kW per annum down 
to 1.44. per kWh for consumption in excess of 14.000 kWh per 
annum. From inquiries made it has been found that already 
120 shops in the borough employ this method of advertising. 


Lyme Regis.—PURCHASE OF UNDERTAKING.—The Town 
Council is negotiating with the Lyme Regis Electric Light 
and Power Co. for the purchase of its electricity undertaking. 


Maidstone.—Loa4N SaNcTIONED.—The Town Council has re- 
ceived sanction to a loan of £17,266 for the provision of a new 
boiler and accessories at the electricity works. 

EXTENSION OF SuppLy.—A canvass is being made of the resi- 
dents at Loose with a view to extending the mains to that 
area. 


Northern Ireland.—KivKret.—A scheme for the installation 
of electric hghting in the town has been sanctioned by the 
administrative commissioner for the rural district. 


Ripon.—Evectricity Surpty.—In view of the unsuitability 
of the camp generating station, the City Council is to obtain 
the advice of a consulting engineer on the initial cost of 
erecting a small power station. 


Rochdale.—ProroseD BULK SUPPLY APPROVED.—The South- 
East Lancashire Electricity Advisory Board has approved the 
ugreement between Rochdale and Milnrow Councils for a 
bulk supply of electricity to the latter Council. 


Sheffield.—FiRE.—A fire broke out at the power station on 
February 2nd, causing damage to the extent of £4,000. It is 
thought that the fire was caused by the overheating of one 
ot the transformers. 


Spalding.—ScHeme  ABANDONED.—The Urban Council on 


January glst decided not to adopt an electric lighting scheme 
lor the town. 


Stroud.—SreciaL Orper.—The Stroud Electricity Supply 
Co. has applied tg the Electricity Commissioners for a Special 
Order authorising the company to extend its area of supply 
to include the urban district of Nailsworth and the rural 
district. of Stroud. 


Woodford.—SPEcisL ORDER. —The Countv of London Elec- 
tric Supply Co.. Ltd.. has applied to the Electricity Com- 
missioners for a Spec ial Order authorising it to supply elec- 
tricity for all purposes in the urban districts of Woodford, 
Buckhurst Hill, Loughton, and Wanstead, and the parish of 
Chigwell. 


TRAMWAY AND RAILWAY NOTES. 


Burnley.—Track Renewats.—The Town Council has de- 
cided to relay the Padiham Park Lane section of the tram- 


Ways track, a length of 7,260 yd., at an estimated cost of 
£36,300. 


Gateshead.—DovsLiNa OF err TRACK.—The Gates- 
head Tramways Co. proposes to double the existing single- 
line tramway- along practically the whole length of the Felling 
route. The Durham County Council has agreed to the Fell- 
ing Council giving its consent to the scheme, subject to con- 
ditions as to widening the road, &c. 

Glasgow.—AuroMaric. Routt INnpbicators.—The tramways 
manager 18 preparing a report on an offer from the Mynomont 
Syndicate, Ltd., to enter into à contract for the supply and 
installation on the tramway cars of automatic route-indicating 
and advertising machines. 

Track RENEWALs.—The Tramways Sub-Committee ocn 
Works has recommended that the doubling of the Coatbridge- 
Airdrie route should be given out to contractors. Hitherto 
such work has been undertaken by the tramway department 
itself. 

Halifax.— Track. ReNEwALs.— The. Tramways Committee 
has recommended the Council to relay the following sections 
of the tramway track:—Double track from Westgate to 
Woolshops in Union Street (£2,000); outward track from 
Charlestown Road to Stump Cross (£9,343); inward track 
from Punch Bowl, Booth Town, to Wocdside Road, with new 
points and crossings (£7,239). 

London.—-NEW '" UNDERGROUND ” ‘TRAINS.—Two additional 
six-car trains of the pneurmatic-door type have been put into 
service on the Piccadilly line. This modern type of rolling 
stock has met with much public favour, affording as it does 
65 ft. of doorway accommodation, as against 25 ft. in the 
older type of car. 

LONDON UNITED 'FRAaMWAYS.—The Law and Parliamentary 
Committee of the Hammersmith Borough Council has been 
notified that the London United Tramways Co., Ltd., has 
applied for an Order securing the maintenance of the fares 
authorised by the London United Tramways (Temporary In- 
crease of Charges) Order, 1930. The Committee considers 
that the time has arrived when the necessity for making 
further Orders has passed and that, so far as the Hammersmith 
tramways are concerned, the company should be required to 
revert to the fares specified in its Act of 1918. Alternatively, 
the Committee thinks that a provision should be inserted 
in the Order that tbe actual fares charged on the lines in 
question should not be greater than those charged on the 
L.C.C. lines in the borough. 


Salford.—Nrw Tyre or Can.—The Trainways Committee 
proposes to experiment with a specially-designed low-roofed 
car on the Bury New Road. Owing to the bridges, it has 
not been possible to run the usual tvpe of covered car. 


TELEGRAPH & TELEPHONE NOTES. 


Australia..—PorLicE RADIO SEgTs.— Tests were recently carried 
out in Melbourne by the Commissioner of Police. to ascertain 
the desirability of equipping the force with motor-cars fitted 
with radiotelephone receiving apparatus as a means of 
facilitating the work of the police. 

EXTENSION OF TrwE.—Owing to the lack of a receiving 
station in this country for direct communication with 
Australia, the Commonwealth Government has granted an 
extension of six months to Amalgamated Wireless (Australia), 


Ltd. 


China.—Broapcastinc.—In connection with the recent an- 
nouncement that an American company intended shortly to 
inaugurate a radio broadcasting service at Shanghai the 
Customs Commissioner has informed the company that any 
radio sets imported will be seized as contraband of war.— 
Reuter. 


Irish Free State.—]MĽROVING THE TELEPHONE AND TELE- 
GRAPH SrnRvicEs.— The Postmaster-General of the Irish Free 
State (Mr. J. J. Walsh, T.D., of Cork) gave some days ago 
in an interview .a good. idea of the intention of his Depart- 
ment fully and adequately to develop the telephone system in 
South Ireland. He said that it was his intention to intro- 
duce automatic telephones in Dublin and in other big centres. 
Mr. P. Mulligan, who had formerly served in. England, had 
been appointed Engineer-in-chief of the Telegraph Engineer- 
ing Department of the Irish Free State. In Free State Ire- 
land they were at present completing a good many under- 
ground schemes, and there had been more cable-laying during 
the last 12 months than had been done in Dublin for 10 vears 
previously. Plans had been laid for broadcasting based on 
a system selected from a number existing in other countries. 
It would be used largely for the agricultural and industria! 
development of the country. The Baudot type of instrument 
for telegraphic work was being introduced, and in this way 
the ‘telegraphic service of the Irish Tree State would be 
immensely improve! in the near future 
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Italy.—NeEw  CaBLESs.—The Cabinet finally approved, on 


February lst, conventions for three telegraph cables between 
Italy and South America, Italy and North America, via the 
Azores, and Italy and Greece. The two cables between Sout 
and North Amercia have been approved by Spain.—Heuter. 

Ravio-TELEPHONY.—There is likely to arise a demand for 
puvate radio apparatus in Italy, where the popularity of the 
new method of communication is gradually increasing, and 
it is thought that the public will be allowed considerable 
latitude in the installation of private stations, with a conse- 
quent demand for small power plants, radio apparatus, and 
parts of all kinds.—Reuter's Trude Service (Rome). 


Latin America. — TELEGRAPH DEVELOPMENTS. — Notwith- 
standing the rapid extension of wireless telegraphy 
throughout Latin America, several States are proceeding with 
additional cable installations; a number of concessions have 
recently been granted for new or the expansion of existing 1n- 
etallations. In Brazil, widespread plans submitted by the All- 
America Cables (Inc.) for overhead telegraph lines and cable 
stations in Sao Paulo and Santos have been accepted, while 
similar plans submitted by the Western Telegraph Co. have 
met with consideration. Permission has been given to 
Senhor Errico Sehoch to organise a company to construct 
and operate cables between Rio de Janeiro and. Rome (Italy), 
end between Rio de Janeiro and Montevideo (Uruguay), but 
Without special privileges, monopoly, or subvention in Brazil. 

КАО ‘TELEPHONY.—Broadcasting has made progress in 
жал, indications pointing to a wide market in this State for 
receivers. The Rio de Janeiro Light and Power Co., a 
British enterprise, has recently completed a station, using a 
wave length of 483 metres. Radio apparatus entering Brazil 
has hitherto been of German or United States origin. Im- 
porters of such apparatus must first obtain a special permit 
issued by the Department of Transportation and Public Works. 
The Government has been approached upon the question of 
the abolition or modification of restrictions so as to admit 
of a wider market for radio apparatus. 

A wireless service has been established between the Re- 
publics of Brazil and Mexico under treaties concluded between 
the two States through the Mexican. Embassy in Rio de 
Janeiro. German enterprise із secking to obtain a concession 
for the introduction into Mexico of radio-telephone broadcast- 
шу. 

А considerable number of Government Installations for 
radio broadcasting have been established in Chile, in addition 
to several private. wireless stations in the capital (Santiago) 
and principal pert (Valparaiso). The electrical laboratory of 
the University of Chile is daily broadcasting by radio pro- 
grammes of music und current events. 

New radio stations at Yacuiba and Esteros, in the south- 
eastern. part of Bolivia, have been completed and tested.— 
iculer'a Trade Service. | 

Radio. Telegraphy.—l.oNpoN | CoNEFERENCE.—AÀ conference, 
the outcome of which is expected to be the linking-up of the 
world's radio stations, took place in London last week. The 
scheme proposes to pool the resources of the radio corpora- 
tions of Europe and America, with the object of bringing the 
South American Repubhes within speaking distance of Lon- 
don, Paris, Berlin, and New York, and the lesser cities of the 
world as well. Concessions have already been obtained. for 
erecting stations at Buenos Ayres, Rio de Janeiro, and in 
Colombia. National companies are being formed in each of 
the countries concerned, and the first station, that for Argen- 
tina, will, it is hoped, be ready for testing in June. The 
present negotiators are :—Britain: Mr. Godfrey Isaacs and 
Col. A. F. H. Simpson. America: Mr. Edward J. Nally. 
France: M. Emil Girardeau. Germany: Dr. Schapira. 
Mr. Nally is sailing for South America in March to be at 
hand for the preliminary testing of the new station at Buenos 
Ayres. * We have succeeded," said Mr. Nally, in an inter- 
view with an Evening News representative, " in persuading 
all the corporations of the world to mobilise their interests, 
their patents, their improvements, and their concessions for 
the purpose of building up a complete system of communi- 
cation. Rio will have the most powerful station. It will be 
equipped both for telegraphy and telephony. When it is 
readv, probably in 14 months' time, Rio will be able to talk 
with England, France, Germany. the United States, and per- 
haps Italy." America, Mr. Nally pointed out, has now six 
stations capable of communicating with England, Japan, 
Hawan, Germany, France, and Norway, which are capable of 
conversion into telephone stations as well. 


New Broadcasting Stations.—The Cardiff station of the 

British Broadcasting Co.. Ltd., which, it is hoped, will be 
functioning. about Monday, February 12th, will have the call 
letters `5 W А” and a wave-length of 395 metres. The Glas- 
gow station of the company, which is expected to be in service 
about the middle of March, will have the call letters ^" 58 С” 
and a wave-length of 415 metres. 
. Вколосаѕт Music.—On February. Ist the British Broadcast. 
ing Co. developed a new phase of its work bv providing the 
music for a ball at the Savoy Hotel. The results are reported 
to have been very excellent. 


Writtle Station.—Amateurs and ''listeners-in ’’ will learn 
with regret that they will no longer be entertained by the 
Writtle radio station, which has afforded so much enjoyment 


each Tuesday evening during the last 12 months. The Writtle 
transmissions were inaugurated by the Marconi Scientific 
Instrument Co., Ltd., one of the associated Marconi com- 
panies, in February, 1922, to provide British amateurs with | 
inaterial for experimental purposes which had not previously 
been available in this country, and proved to be of great 
value to the 12,000 amateurs who were interested before the 
broadcasting boom set in. The original programme consisted 
of telegraphic signals for calibration purposes followed by a 
inusical programme, but now that there is an abundance of 
telephony available from the broadcasting stations, the Mar- 
cont Scientific Instrument Co. considers that its enterprise has 
served its purpose, and that Writtle may rest upon its laurels. 


South Africa.—Nrw Rapio Station.—Although no definite 
decision has been arrived at regarding the site for South 
Africa's proposed radio station, the final choice rests between 
Paarl and a point on the 2-ft. gauge railway which rune 
northward from Kalabas Kraal to Hopefield, the centre of an 
important grain-growing district about 87 miles from Cape- 
town. Other plans for the station are well advanced, and 
informal tenders have been invited from South African manu- 
facturers for the supply of steelwork for the masts, and for 
the erection of the station buildings.—British S.A. Export 
Gazette. 

AGREEMENT WITH Marconi ComMpany.—Upon the second: 
reading of the Bill confirming the Government's agreement 
with the Marconi .Company for the erection and operation 
of a high-power radio-telegraphy station, the Minister of 
Posts and Telegraphs outlined the agreement. He stated that 
the rates would show a reduction of a third as compared with 
ordinary cable rates and would stimulate competition. The 
British Government was being urged to construct a similar 
station to enable communication to be established in both 
directions. It was pointed out that the Bill did not confer a 
monopoly, but the company had full confidence of success. 


The Telegraph Service.—ScorrisH Istes.—As the cable 
between Tiree and Coll, two of the Western Scottish isles, has 
broken down, the postal authorities have fixed up wa radio 
station, says the Daily Mail. 


United States.—'' BnoapcasTIiNG ”' Controt.—The House of 
Representatives has adopted the Radio Control Bill, vesting 
broad powers in the Department of Commerce for the regula- 
tion and supervision of wireless telegraph and telephone com- 
Inunications.—tcuter (Washington). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
“ Official Notice "' appeared.) | | 


{ OPEN. 
. Australia,—Sypxry, N.S.W.—February 26. Department 
of Public Works. Two electrically-driven — stiff-leg derrick 
cranes for the Cordeau Dam.* 

April 30th. City Council. 
Pyrmont power house. 

HosanT (Tas.).—April 9th. — Postmaster-General's Depart- 
ment. Telegraph and telephone material. 

ADELAIDE.—April 18th. Postmaster-General’s Department. 
lelephone apparatus.* 

COMMONWEALTH GOVERNMENT.—16,750 Leclanché porous cells 
and 1,200 earthenware outer ]агв.* 


Barking.—February 12th. County of London Electric 
Supply Co., Ltd. Condensing plant and auxiliary apparatus 
for the Barking power station. (See this issue.) 

February 12th. Static transformers. (See this issue.) 


Belfast.—February 19th. Electricity Department. Н.р. 
3-phase, 6-core, split conductor cables. (February 2nd.) 


Belgium.—February 14th. Office de l’Electricité, 25, 
Rue de la Charité, Brussels. Supply and erection of l.p. switch- 
boards, &c., at Luttre, Wendelgem, Denderleeuw, and Alost. 

February 14th. The Belgian Post and Telegraph authorities 
at La Salle Madelaine, Brussels. 48 lots of miscellaneous tele- 
phone material. | 

Municipal authorities of Hognout (Province of Liege). 
Concession for the supply of electrical energy in the town. 

Birmingham.—March 5th. Education Committee. Motor 
generators, transformers, and switchgear, for the Municipal 
Technieal School. (See this issue.) 

Bulgaria.—Soria.— February 19th. 
Posts, Telegraphs and Telephones. 
material.* 

Chile.—S:sNTIAGO.— April 10th. 
Electrical material.* 

Clacton.—March 7th. Electricity Department. One 
340-b.h.p. Diesel engine, спе 225-kW multipolar shunt-wound 
generator, cooling plant, steel structure and pipework. (Janu- 
ary 26th.) | 


Protective apparatus for the | 


Bulgarian Direction. of 
Batteries and. telephone 


Chilean. State Railways. 
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` Dewsbury.—February 21st. Town Council. 
motors for the sewage disposal works. James Diggle & Son, 
consulting en;?neers, 14, Brown Street, Manchester, or 
Mr. H. Dearden, borough engineer, Dewsbury. 

February ЈК. ^ Sewage screens, with electrically-driven 
raking and cleaning apparatus. James Diggle & Son, 14, 
Brown Street, Mane hester, or Mr. H. Dearden, borough engi- 
neer, Dewsbury. 


Dublin.—February 12th. Electricity Department. Dis- 
con nnecting. dismantling, and removing one water-tube boiler, 
economiser, steel stack, pipe work and accessories at electricity 
works, Pigeon House Fort. 
tricity. Offices, Fleet Street: | 

Dundee.—Town Council. Electric welding machine for 
tramway work. Mr. George Baxter, M.Inst.C.E., city engi- 
neer. 


Eastbourne.— | КОСО Department. One 200-V single- 


phase, motor "driven, centrifugal boiler-feed pump.  (Febru- 

ary 204.) | | 
Edinburgh.—February 13th. Tramways Department. 

Twenty-four air brakes suitable for tramway cars. Forms 


from manager. 


Elland.—February 20th. Urban District Council. Elec- 
trical work required in connection with the alterations and 
additions to the sewage works. Mr. W. R. Nunns, 2, Albert 
Road, Saltaire, Bradford. 

Egypt.—ZaGazia.—February 1541. 
Two Z-kVA single-phase transformers. 


Ilford.—l'ebruarv 10th. Urban District Council Electri- 
city Department. £.h.p. and Lp. cables, feeder pillars and 
stoneware ducts. (January 26th.) 


Leicester.—March 12th. Sewage Works and Farms 
Committee. Designs and quotations “for steam, electrical, or 
other type pumping machinery in connection with the sewage 
disposal of the city. (January 26th.) 


London.—[.oNpoN County Counciz—February 19th. Ip. 
electric cables, overhead electrical equipment. (February 2nd.) 

STEVNEY.—March Ist. Electricity Supply Committee. 
River-water screening apparatus. (February 2nd.) 

Sr. MARYLEBONE.—lebruary 28th. Electricity Department. 
Suction and discharge pipework and valves, h.p. steam pipe- 
work and valves, ash-handling equipment,  electrically-ope- 
rated jb crane or transporter. equipment, e.h.p. and l.p. 
switchgear, annual supplies of underground cables. (See this 
Issue.) 

FrLnaw.—February 28th. Electricity Department. Twelve 
months’ supply electrical and engineering stores. Particulars 
froru the Town Hall. 

Londonderry.—lebruary 28th. 


Municipal Council. 


Electricity Department. 


Two water-tube boilers, with  superheaters, economisers, 
"stokers, steam and feed piping, coal elevators, ќе. (February 
2nd.) | 

Manchester.—February 13th. Tramways Committee. 


Portable loader. Mr. H. Mattinson, general manager, Cor- 
poration Tramways, 55, Piccadilly, Manchester. 

February 16th. Electricity Committee. Six months’ 
supply of electricity meters, potential and current trans- 
formers, and time switches. (February 2nd.) 

Middlesbrough.—February 16th. Electricity Department. 
Twelve months’ supply of a.c. meters. (February. 2nd.) 


New  Zealand.—WrLLINGTON.—March — 2th. Lightning 
tu 
March . 20th. 
complete.* 
March 20th. 400 miles h.d. copper wire.* | 
CaARTERTON.— March 3lst. Wairarapa Electric Power Board. 
11.000-V switchboard. Mr. P. H. Smith, manager, Carterton. 


Pontllanfraith, Mon.—Februarv 16th. Mynvddislwvn 
Urban District Council. Overhead distribution line, cables, 
services, two 75-kVA transformers, 11,000-V and 400-V, 3-h.p. 
switchgear. (January 26th.) | | 

Portsmouth.—March 6th. Town Council. Electrically- 
operated jib crane. Mr. A. Ward, borough engineer. 

South Africa.—JOHANNESBURG.—Municipal Ccuncil. Febru- 
atv lth. Electric cables. March 5th. Tramway spares." 

Port EuinaBETH.—Apri 16th. Municipal Council. Опе 
3,000-KW > turbo-alternator, boilers, coal hoppers, coal con- 
vevor, boiler house, steam and feed-water pipes, &c.* 

Care  TowN.—Electricity Department. March 28rd. Two- 
phase induction voltage regulator.* 


Spain.— Municipal authorities of Vittoria. Concession for 
‘the electric lighting of the town during a period of 10 years. 


Stoke-on-Trent.—February 7th. Electricity Department. 
Two steam jet air pump equipments; 18 months’ supply a.c. 
and d.e. meters. (January 26th.) 


Terquay. — February 26th. Electricity Department. 
Fenr ph. to 2ph. transformer groups. (See this issue.) 

Tetfenham.—lebruarv 20th. District Council. One 
eoctricully-driven capstan, compete. Engineer to the Coun- 
cil. Town Hall. UNE 


Tynemouth.—February 28th. Electricity Department. 
Switchboards for sub-station, transformers. (February 2nd.) 


110 galvanised steel transmission-line towers 


Pumps and. 


City Electrical Engineer, Elec- 


Uruguay.—Monte VipEo.—March 15th. State Electricity 
Works, 1,500 d.c. meters and accessories, 8,500 a.c. meters, 
&c.* March 10th. 66,000 metres of h.p. cable and acces- 
sories.* 

Warrington.—February 19th. 


ан Department. 
L.p. lead-covered cable; 


transformers. (January 26th.) 


* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


CLOSED. 
" Abertillery.—Urban Council. Accepted:— 


Plant in connection with a bulk supply of electricity :— 

Static transformers and switchgear (£526).—Ferguson, Pailin, Ltd. 

E (£1,295); overhead. system (£4,191).—Johnson & Phillips, Ltd. 
td. 


. Converting set, 32 kW (£426).—Hewittic Electric Со., 144. 
_ Rotary-converter equipment and hp. switchgear (£1,762).—British Thom- 
son-Houston Co., Ltd. : І 


Australia. — MELBOURNE. —State. pium Commission. 
Accepted :— 


Boiler plant for the brown coal briquetting machinery at Morwell (£71,026.) 
—баһсоск & Wilcox, Ltd. Messrs. Babcock & Wilcox will spend 
nt least. £44,000 locally.—Reuter's Trade Service (Melbourne). 


Dearne Valley.—'The Dearne Valley Light Railway Joint 
Committee has accepted the tender of the Consolidated Con- 
struction Co. for the construction of light railways between 
Barnsley and Manvers Crossing, including the districts of 
Wath-on-Dearne and Thurnscee, at £200,243. According to 
the Industrial Daily News, the rolling stock and electrical 
plant will be made by the English Electric Co., Ltd., at a 
cest of £37,000; rails and fishplates by the Cargo Fleet Iron 
Co.; points and crossings, Edgar Allen & Co., Ltd.; and 
poles for overhead conductors, Stewarts & Lloyds. 


Glasgow.—Corporation. Accepted:— 

Electric lighting and power installation at the library .(£288).—J. H. 
Hiddleston. aS | | 

Tramway Committee. Accepted:— 

Hexagon turret lathe.—A. Herbert, Ltd. 

Telephone and test cable.—Pirelli-General Cable Works, Ltd. 

Globe strain insulators.—British Insulated and Helsby Cables, Ltd. 

Wells’ lamps.—Dempster, Moore & Co., Ltd. 

Steel wheels.—Reid Wheel Co. 

Trolley poles. —Stewarts & Lloyds, Ltd. 

Trolley wire.—Fred. Smith & Co., Ltd. 

Steam pipes.—Scottish Tube Co., Ltd. 


Wiring and bending machines.—Buck & Hickman, Ltd.; P. Bebbington. 


London.—HAMMERSMITH.— Electricity Committee. 

Lagging the new Stirling boilers and steam pipes (£120).—Newall's Insu- 
lation Co., Ltd. (Recommended.) 

Drawing-in and “jointing the new Bowden-Thompson e.h.p. main between 
the electricity works and Cadby Hall (£700).—Pirclli-General Cable 
Works, Ltd. (Recommended.) | 

Works, Cartage and Cemetery Committee. 

One‘ Tronclad-Exide " battery (4) cells). (£218).—Chloride Electrical 

Storage Co., Ltd. (Reeommended.) 

Sr. MARYLEBONE.—Borough Council. With further refer- 
ence to tbe list of tenders published on pp. 142-3 of the ELec- 
TRICAL Review, January 26th, the recommendations were 
reached at the ‘special meeting of the Council held on Feb- 
ruary Ist. Proposals, involving an expenditure of £292,367, 
for electricity plant extensions were approved. German 
and Swiss tenders were rejected, although they were lower 
in price, and the contracts were given to British firms. 


The Council decided to accept the General Electric tender, 


practically without discussion. An amendment to accept the 
tender of the Oerlikon Co. found no seconder. Among the 
contracts ratified were the following :— 


12,300-kW turbo alternator and condenser (£45,000).—General Electric 
Co., Ltd. 

Two 65,000-Ib. marine-type boilers (£42,493).—Babrock & Wilcox, Ltd. 

Fan-draught cooling tower and tank (£25,500).—Clyne Engineering Co., 


Ltd. 

Three 2,000-kW > rotary-converter sets (£22,365).—General Electric Co., 
Ltd. { 

One 1,900-kW ditto (£5,549).—Metropolitan-Vickers Electrical Co., Ltd. 


The Council also considered and approved tenders for the 
builders’ work and structural steelwork in connection with 
the proposed boiler-house additions. the Electricity Supply 
Committee recommending the tenders of Messrs. Ashby and 
Horner, Ltd., at £15,963 for the builders’ work, and Messrs. 
Sanders & Foster, Ltd., at £15,338, for the structural steel- 
work. 


Reigate.—Town Council. Accepted:— 


Ironclad switchgear for the control of the generating station auxiliaries 
(£101).—General Electric Co., Ltd. 


Salford.— Watch Committee. Accepted:— 

. Installation. of e'ectric lighting in the Detention House, Silk Street.— 
R. Rouse & Co. 

Education Committee. · Accepted :— 

пп of electric lighting at the Grecian Street Boys’ School! (#185). 
—]. W. Smith & Co. 

Rn Committee. Accepted :— . 

Tramway points, tongue, and crossings (£468).—Hadfields, Ltd. 


Electricity Committee. Accepted :— 

Portable blower for Blackfriars sub-station.—Lacy, Hulbert & Co. 

One 100-kVA testing transformer (£154).—Ferranti, Ltd. 
E.h.p. and Lp. cable (£2,461)—W. T. Glover & Co., Ltd. 

_ Meter-testing equipment (£485). —Metropolitan-V kers Electrical Co., Ltd. 
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NEW UNDERGROUND ROLLING STOCK. 


A FEW months ago the London Underground Electric cars and comparing their respective merits during a, 
Railway Company. in search of the ideal type of coach trial run from Piccadilly Circus to Finsbury Park in. 
for the tube railways, adopted the enterprising course three of them, and from Finsbury Park to Barons Court 
oi inviting five of the leading British manufacturers of in the other three. One of the special features of the 

experiment was an attempt to re- 


{pare | ; duce the noise, which in the pre- 
X viously existing coaches was so great 
(in the tubes) as to render conver-, 
sation almost impracticable, and 
this aim has been achieved to a 
marked degree, thanks mainly to a 
scientific investigation of the origin 
and mode of transmission of the. 
noise, carried out by Prof. A, M. 
Low. Photographic methods of ob- 
taining comparative records of the 
sounds were used, and it was found 
that most of the noise was due to the. 
wheels, from which it was communi- 
cated to the metal frame and body 
of the vehicle, besides entering 
through open windows. Shrouding, 
the trucks reduced the noise by pre- 
venting the sound waves from being 
reflected by the walls of the tunnels ; 
packing the hollow roofs of the cars 
with sound-damping materials made 
a further marked improvement, and 
FıG. 1.—INTERIOR OF CAR BUILT BY THE BIRMINGHAM RAILWAY by adopting a system of ventilation 
CARRIAGE & WAGON Co., LTD: which enabled the windows to be 


rolling stock each to construct a car 
in accordance with its own views re- 
garding the best practice, at the cost 
of the Underground Company. Each 
maker was given a free hand, sub- 
ject only to compliance with existing 
railway standards and the condition 
that the doors should be at the sides 
and not at the ends of the cars. The 
firms concerned entered into the 
spirit of the competition with zest, 
and the five cars were recently 
delivered, together with one de- 
signed by the Railway Company; 
after undergoing their trials they 
will all be put into public service 
very shortly, in order that the com- 
pany may form a decision, with the 
assistance of the passengers, as to 
which is the most suitable type for 
adoption, after which an order will 


be placed for new rolling stock based = 
upon the experience thus gained. PlecRev 
The various designs present a num- 


ber of novel features, and differ Fia. 2.—INrERIOR or Can BUILT By THE LrEps Force Co., LTD. 


Fic. 3.—NoisE PHOTOGRAPH TAKEN IN AN OLD Солон. Fig. 4.—NOISE PHOTOGRAPH TAKEN IN A NEW CoacH. 


materially, both inside and outside, from any type of kept closed, an additional reduction of noise was 


car as yet adopted on the tube railways. efiected. At the same time the pitch of the sound, which 
On Saturday last a large number of Press represen-- had previously approximated to that of the human voice, 
tatives were given an opportunity of inspecting the new was lowered about one octave, thus greatly-facilitating 
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conversation. The accompanying reproductions of Pro- 
fessor Low's photographic records strikingly demon- 
strate the degree of improvement effected, it being under- 
stood that the amplitude of the oscillations of the re- 
cording spot of light affords an approximate compara- 
tive measure of the noise. 

In addition to those illustrated on p. 221, coaches 
were built by Messrs, Cammell Laird & Co., Ltd., The 
Gloucester Railway Carriage & Wagon Co., Ltd., and 
The Metropolitan Carriage, Wagon & Finance Co., Ltd. 

All the new coaches are provided with two doors in 
each side. The positioning of the doors has always been 
a crucial problem in suburban railway traffic, which 
calls for the utmost rapidity in loading and unloading, 
but it has been proved by many experiments that the 
best solution is that mentioned above. With this 
arrangement short-distance passengers are induced to 
pass along the car instead of thronging the exits, 
for every seat is within easy reach of a door; moreover, 
passengers occupying the end seats are not disturbed by 
the continual opening and closing of doors and gates 
and by the usual ‘‘ serum "' in their vicinity—no gates 
being used. Hence long-distance passengers will natur- 
ally “prefer these seats. The doors are pneumatically 
operated, and until all thé doors are closed the driver 
cannot start the train, so that the safety of passengers 
alighting is assured. The pneumatic principle has been 
їп use on the railways for two years, corresponding to 
600,000 train-miles, and has thus been proved to be 
thoroughly successful. Statistics show that with end 


doors the average stop at a station is 40 seconds; with 
side doors this delay is reduced to 20 seconds—a con- 
sideration of the first importance in this class of service. 
Alarm signals are provided in all the coaches. 

The car bodies are all of metal, and the roofs, position 
and width of doors, exterior painting, air-operated 
doors, over-all dimensions, and seating arrangements 
are all similar. The cars all seat 48 passengers, except 
the Underground Company's car, which is a ‘‘ control 
trailer '" and seats 44. When, as the result of experi- 
ence with the new cars, a standard design has been 
adopted, possibly combining the best features of each 
type, a number of new cars will be ordered for the 
Hampstead and City and South London lines between 
Hendon (Central) and Highgate and Moorgate, which 
service is to be opened in October, 1923; the time of 
journey will be 25 minutes, and the average speed, in- 
cluding stops, will be as high as 193 miles an hour. 

The new cars made & very good impression on the 
Press representatives, although they were by no means 
all of equal merit. The most marked differences were 
found in the very important feature of lighting: illu- 
minating engineering did not appear to be the strong 
point of the coach builders, and though some striking 
effects were produced, our preference was unquestion- 
ably for the soft, pleasant illumination and freedom 
from glare observed in the Underground Company's own 
design. Two of the coaches were decidedly over-lighted, 
whilst some showed a lack of discrimination in the choice 
and arrangement of fittings. 


RAILLESS TRACTION AT BIRMINGHAM. 


AT the invitation of Messrs, Railless, Ltd., on Wednes- 
day, January 3lst, a party of engineers, managers, 
members of local authorities, and representatives of the 
technical Press, interested in transport, travelled from 
London to Birmingham and were shown the trolley 
‘buses in operation on the Nechells route of the Birming- 
ham Corporation tramways, At Birmingham the party 
was joined by others from the Midlands and the North, 
and was received by Mr. Alfred Baker, general manager 
of the Corporation tramways, members of his staff, and 
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Fic. 1.—CHASSIS ОЕ 


members of the Corporation, including Alderman Smith 
and Alderman James. 

This Birmingham trolley 'bus undertaking is of con- 
siderable interest. It is the most important service of 
the kind yet established ; it takes the place of a tramway 
which has been in operation for many years, traverses 
an industrial district with a large population, and 
affords a greater: frequency of service than the tramway 
which it has superseded. The results will therefore be 


directly comparable with those of the tramway, and they 


should contribute valuable information on the question 


of the line of demarcation between the tramway and the 
trolley 'bus as most economical town transport systems. 

The Nechells tramway by the end of the war was, like 
many others, so nearly worn out that putting it into 
good order meant in effect complete reconstruction of the 
track, and it was estimated that the cost of this would 
entail such heavy capital charges that there would be a 
considerable annual loss on the operation. Alternative 
estimates for the trolley ‘’bus showed about the same 
amount as profit. | Consequently the Corporation ob- 
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“ Rai.LEss " "Bus, SIDE VIEW. 


tained the necessary Parliamentary powers for sub- 
stituting trolley 'buses, placed orders for the vehicles 
with Railless, Ltd., added a second overhead conductor 


.to the existing trolley wire along the route, and about 


the end of November last stopped the service of tram- 
cars, putting the railless cars in their place. Since then 
much of the rail track has been lifted, and the paving 
made good, and this will shortly be completed. 

The tramway route in question is about two miles in 
length, through narrow streets enforcing single line with 
turnouts: which limited the service to: five minutes': 
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headway. At the Nechells end the line looped outwards 
by one street and inwards by another parallel with it, so 
that the length of track altogether was much greater 
than the route length. The trolley "buses, having no 
limitation on their headway, are being worked.on a 
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Fic. 2.—'' RAiLLESS " "Bus, END VIEW. 


four-minute service, so that the publie is better served 
than it was by the less frequent tramway cars. Mr. 
Baker informed the party that comparing the last eight 
weeks of the tramway working-with the first eight weeks 
of the trolley "bus services, the car-miles and receipts 


were as follows;—. TP Receipts per 
2 Car-miles. Receipts. car-mile. 

Tramway, 8 weeks,., 32,854 £2,589 18.9d. 

Trolley "buses, 8 weeks 45,726 £3,914 20.6d. 


The 'buses ran 37.5 per cent. 
greater mileage, and collected 51.7 
per cent. more money than the 
tramcars. 

This result is gratifying. The 
eight weeks of the ‘buses included 
the Christmas and New Year 
seasons, which might have some- 
thing to do with the increased 
traffic. But it is a good start, and 
Mr. Baker, his committee, and the 
City Council will not be grudged 
the encouragement they must feel at 
having such a good push-off on their 
new venture, Natunally no com- 
parative costs are yet Available, 

The technical details of the cars or 
‘buses are of particular interest. 
The Birmingham officials had avail- 
able the information derived from 
the working of trolley "buses in a 
number of places during the last 
fifteen years or thereabouts and a 
variety of designs and types of 
vehicles. These are substantially of 
pre-war design. The war inter- 
rupted development just when work- 
ing experience might have otherwise 
resulted in considerable modifica- - 
tions of the types in use. This in- : 
terruption at least prevented any settling down to stereo- 
typed patterns, The Birmingham officials also knew 
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accurately what they wanted in carrying capacity, since 
the volume and character of the traffic was already well 
defined.. This is a condition quite different to that of 
the pioneer lines, where tbe traffic could only be guessed 
at, and trolley 'buses were tried in the main on routes 
where large traffics were not anticipated. Consequently 
the Birmingham ’buses, designed for a special job, with 
the benefit. of experience gained elsewhere, present 
marked differences, from, and a distinct advance on, the 
general and detailed features of such vehicles. : 
Figs. 2 and 3, giving side and rear end views o 

the cars, show their general lines and proportions. 
They are, of course, of the motor-' bus type on the whole, 
but with a roofed-in upper deck of the tramcar type. 
The roofed-in double deck is a new feature in trolley 
"buses, 2.е., as a definite construction, though some have 
been built experimentally in ones or twos. The seating 
capacity is 51, 26 on the lower and 25 on the top deck. 
On the lower deck there are five transverse seats on each 
side for two passengers each, and two longitudinal seats 
ac the rear for three passengers each, On the upper 
deck there are similarly six transverse seats for two 
passengers each on either side, and one single seat at 
the rear in the corner opposite the staircase landing. In 
respect of seating accommodation, width of aisle and 
entrances, these "buses are much superior to the tram- 
cars which they have displaced, Birmingham tramways 
are on the 3 ft. 6 in. gauge, with a maximum outside 
width of 6 ft. 6 in., and this narrow overall dimension 
has always pinched the designer and incommoded the 
portly passenger. The trolley 'buses are permitted an 
overall outside width of 7 ft. 6 in., and though the 
difference 1s not quite all available as body width— since 
the wheels and mud guards are a little salient—it is 
sufficient to make a substantial improvement in roomi- 
ness and comfort. It is particularly useful on the top 
deck, as shown by the fact that the tramway cars have 
double seats on one side only and single seats on the 
other side of the aisle. In this respect the trolley "buses 
are decidedly more attractive to the passenger than the 
tramcars, and this may have something to do with the 
increase in traffic already noted. The only criticism 
which occurred to one in respect of passenger accommo- 
dation is that the head room of the top deck compart- 
ment is somewhat small, which may make the tempera- 
ture and atmosphere of the compartment rather trying 
in hot sunny weather. This reduced head room—as 
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Fig. 3.—'' RairLLEsS " 'Bus, SIDE View, 


compared with tramcars—is obviously due to the greater 
wheel diameter and consequent greater height of the floor 
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from the ground. Possibly it will not be so prejudicial 
to summer comfort as one imagines. ct 

The overall length is 24 ft. 6 in., wheel base.13 ft. 
6 in., and overall width 7 ft. 6 in.; unloaded weight 
7 tons 6 ewt., fully loaded weight 9 tons 18 cwt. ; over- 
all height, over the trolley standard, 16 ft. 3g in. It 
has been calculated that the heeling limit of stability, 
fully loaded, is 36 deg., and the centre of gravity, also 
fully loaded, is calculated to be 5 ft. 24 in. above the 
ground level. 

The chassis, figs. 1 and 4, with its motor and driving 


arrangement, is interesting by reason of novelty. The: 


frame is of pressed mild steel channel, stiffened . by 


зу 


Fic. 4.—** RaILLESS ’’ Снаѕѕ15, PLAN VIEW. 


cross struts between the side members. — The heaviest 
pair of struts are placed at each end of the slightly 
wider central length of the frame, fore and aft of the 
two motors, which lie side by side, аца are carried by 
trunnions slung from the struts, passing through sus- 
pension bearings on the motor cases, similar to the axle 
bearings of a tramway motor. Each motor drives one 
of the rear wheels through a worm shaft. The rear axle 
is divided. It will be recognised that the two motors 
with their independent drives act as an electrical 
differential between the independent halves of the back 
axle. The worm wheels are of phosphor-bronze and the 
worms of special steel case-hardened and ground. The 
rear wheels are mounted on phosphor-bronze floating 
bushes. Roller and ball journal bearings and ball 


thrust bearings are used in the appropriate places. 
The steel casing of the worm gears can be opened for 
inspection of the bearings and gear without lifting the 
body, and is oil tight. acs 

Two independent brakes are fitted, both applied by, 
The ordinary or service brake is of the 


foot pedals. 


Ес. 5.—OvERHEAD WORK ON STRAIGHT ROUTE. 


internal expanding drum type, on the rear wheels. The 
emergency brake is a pair of external contracting drums 
fitted on the driving end of each motor shaft and housed 
in extensions-of the motor cases. АП the brake shoes 
are lined with Ferodo. ^ Either brake is calculated to 
stop the fully loaded vehicle on a 1 in 10 gradient, and 
the service brake can be operated alternatively by a 
hand lever with ratchet to hold the brake on. The 
road wheels are of cast steel with hollow spokes, rim 
diameter 771 mm., fitted with single tires on the front 


Fic. 6.—OVERHEAD WoRK AT CURVE. 


and double tires on the back wheels. “© Super-resilient ’’ 
Dunlop tires are used, and help towards the very easy 
riding qualities of the "buses. The main springs are of 
the usual semi-elliptic laminated type, with, supple- 
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mentary rubber springs fitted over the steel springs of 
the rear axle. These rubber auxiliaries come into 
action only at full load and overloads. Rubber shock 
ubsorbers are placed in the hangers of the rear 
springs. | 
The motors, made by the English Electric Co., Ltd., 

are of the series tramway type in their general features, 
but depart widely from standard tramway motors in 


respect of speea and rating in proportion to size. Their ' 


speed at the rated output of 42 b.h.p. and 525 volts 
supply is 1,130 r.p.m. This high speed means, of 
course, that they are much smaller and lighter than 
ordinary tramway motors usually rated at half or less 
than half the speed named. The worm gearing with a 
ratio of 12 to 1 permits the high speed and small size. 
The inotors have four main and four commutating poles, 
and have Hoffnann ball bearings carried in the end 
shields. The motor control is series-parallel with field 
shunting notches to give the higher running speeds; 
there are five series and four parallel notches. The 
reversing and main barrels have the usual interlock. 
Only the reversing handle is detachable. The resist- 
ances and circuit breakers are of tangera tramway 
type. | 


The car wiring is insulated оп both poles, and to 


avoid the possibility of shock from accidental leakage, 
the metal grip rails at the steps are covered with in- 
sulating material. 

Collection is effected by two trolley poles carrying 
wheels. To allow for lateral deviation, these poles are 
about 20 ft. in length; the bases permit of the poles 
swinging 180 deg., and the trolley heads are specially 
designed to allow the wheels to conform to the line of 
wire at any deviation of the poles. The two poles are 
independent, ¢.e., either can be pulled down. This one- 
. pole collection is necessary on the road between the ‘bus 
route and the depót at Washwood Heath, which has a 
tramway track and only positive trolley wires. Оп this 
road the negative connection is made by a trailed con- 
ductor from the rear. The contact is made by a line of 
tive ribbed cylinders of cast iron, with iron balls between 
them, strung on a piece of wire rope. The collectors 
ure laid in the rail groove, and keep to it very well, 
though with a display of sparking which must be quite 
attractive to the juvenile population. 

The energy consumption up to the present recorded is 
at the rate of 1.75 kWh per 'bus mile. This is heavy 
compared with that of a tramcar of similar capacity, 
which would be heavier; but watt-hour meters are to be 
fitted on the "buses, and a bonus will be given to the 
drivers for energy savings, which it is expected will 
bring down the consumption. It has to be observed also 
that the running so far has been in the winter months, 
and the road obstructions have been abnormal, owing to 
the removal of the rails and making good of the paving. 
These facts justify the expectation of lower energy con- 
sumption under normal conditions and with greater 
experience. 

The overhead construction is generally of the tramway 
tvpe, with the addition of a second wire. Double two- 
wire is provided throughout, so that "buses in opposite 
directions do not interfere with each other. At the ter- 
mini the double wire is carried in a loop on a segment 
of as large a circle as the streets permit. There is con- 
sequently no shifting of trolleys, the 'buses just run 
slowly round the loop. 

The positive conductor is on the outside: or offside 
throughout. Both wires are insulated by hangers, &c., 
of the usual type. and there is also a globe insulator or 
its equivalent between the positive and negative fittings. 
There are some special crossing guards provided at 
places where the 'bus route crosses tramway routes to 
maintain insulation between the positive tramway wire 
and the negative "bus wire, whilst providing a safe 
track for the trollev wheels of both 'buses and cars. 

Necessarily the double wires with their insulators are 
much more in the view than single tramway wires. The 
difference is not verv striking on straight track, but 
.on curves and at the crossings with tramway wires the 


, 


appearance is rather heavy. Figs. 5 and 6 give two 
typical views illustrating the effects. 

There are 12 'buses provided for working the service 
which, with the four-minutes’ headway іп use, leaves 
one spare. Birmingham, with. its fleet. of 12 trolley 
'buses, becomes the largest user of this type of vehicle, 
with the exception of one company at Tees-side. 

The running of the 'buses on the trip made by the 
invited party was very comfortable. The resilient tires 
and excellent springing rendered the movement very 
surooth, though the road condition is by no means ideal. 
There is very. little noise; the worm gears are quite 
silent, in sharp contrast to the jar and rattle of the 
average tramway gears. The motors gave out a rather 
high-pitched note on acceleration, but nothing to worry 
anyone. Starting, acceleration, and braking were all 
smooth and quiet, and the steering was steady and even. 
The brake power was shown by stopping while descend- 
ing al in 11 gradient. The drivers seem to have got 
hold of the steering very well, though, as most of them 
were tramway drivers, it was a complete novelty. 

There has not been time to obtain definite data about 
tire wear, but it is understood that the makers are will- 
ing to undertake maintenance on a 15,000-mile basis, 
which seems satisfactory for vehicles of this weight, 
power, and frequency of stopping. Experience with 
petrol-electric 'buses has shown that the even turning 
moment of electric motors increases tire life quite 
perceptibly, compared with the life with engine drive. 

After the trip and inspection of the depot, the party 
was entertained to tea at the Corporation tramway club. 

On behalf of the Birmingham Corporation and Tram- 
way Committee, Aldermen James and Smith welcomed 
the visitors, and said that so far-as the short time per- 
mitted of judgment, the Corporation was well pleased 
with the working results. 

Mr. Baker gave the party a more detailed account, 
including the figures of mileage and receipts during the 
last eight weeks of the tramway und first ‘eight wecks 
of trolley- ‘bus working, already: quoted above. . 

Mr. Wilkinson, of Bradford, a trolley "bus pioneer, 
could not be let off without a speech. Bradford experi- 
ence was entirely favourable. The cost of trollev ‘buses 
was coming down, us they were becoming manufactured 
articles instead of single experiments. New double- 
deckers cost less now than the first single-deckers in 
1912. 

Mr. Baker, junr., who engineered the conversion and 
supervises the working of the trolley "buses, said that 
operating troubles .had been very slight. and..easily 
remedied. In particular, there had been no de-wiring, 
whieh he had thought might occur.. The overhead con- 
version, about 23 miles in length, had cost about £3,000. 

The thanks of the visitors to Railless, Ltd.. and to the 
Corporation and Tramway Department of Birmingham, 
for the facilities and information given und the hospi- 
tality extended, were duly voiced. The thanks of all 
who participated are due to Mr. Munro and his col- 
leagues, of Messrs. Railless, Ltd.; for their exertions 
for the comfort and refreshment of their guests, for the 
very interesting demonstration of the latest trolley 'bus 
and its working, and for information very cheerfully 
afforded. The Birmingham Corporation officials, especi- 
ally Mr. Baker and his son, were liberal with their 
attentions and answers to questions, and must equally 
be thanked. Even the Clerk of the Weather did his 
part, bestowing a dry and pleasantly mild day. 


A Large S.A. Pumping Installation.—The и electri- 
cally-driven centrifugal pumping unit in Africa was started 
during December last at the Simmer and Jack mine. It con- 
sists of two Sulzer high-lift centrifugal pumps, coupled in 
series, driven by one 2,000-h.p., 1,500-r.p.m., slip-ring induction 
motor. On test at the mine the pumping set delivered in 
one single lift about 90,000 gal. per hour against a manometrie 
head of 3,240 ft. The pumps are similar to, but larger than, 
those at the Randfontein Central; and were supplied by 
Messrs. Rice & Diethelm, Ltd. The motor was supplied - by 
the S.A. General Electric Co., Ltd.—S.A. Engineer and 
Electrical Review. 
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FORTHCOMING EVENTS.. 


Asscolation of Engineere-in-Oharge.—^Saturday, February 10th. At. St. 

Bride's Institute, Ludgate Circus, Е.С. At 7.30 p.m. Social and dance. 

Wednesday, February 24th, At St. Pride's Insticuce, Ludince Circus, 
К.С. At 7.90 p.m. Paper on * Hydraulic and Electric Lifts," by Mr. 
C. H. J. Dav. 

Salford Technical and Engineering Socicty.—Saturday, February 10th. At 
the Royal Technical College. At 7 p.m. Lecture on ** Radio Telephony 
and Broadcasting," by: Mr. H. G. Bell. 

Birmingham and District Elcotric Club.—Saturdiy, February 10th. At the 
Grand. Hotel, Colmore Row. At 7 p.m. Lecture on * Advertising and 
Salesmanship in Relation to. the Electrical. Industry," by Mr. jJ. W. 
Beauchamp. ` 

Institution of Engineers and Shipbuilders in Scotland.— J ucsday, Febrtary 
th, At Rankine ПАП, Glasgow. Xt 7.30 p.m. Ordinary meeting. 

institute of Marine Engineers. —lucsdiv, February 13th. At the Institute, 
Fhe Minories, E. At 6.90 pan. Paper. on “internal Combustion and 
economy,” by Mr. T. D. Madsen. 

Industrial! League and Council.—Wednesday, February 14th. At. Caxton 
Hall, S.W. At 7:30 pm. Lecture on ** Home and International Labour," 
by Sir. Lynden Macassey. | 

institution of Railway Signal Engineers.— Wednesday, February 14th. At 
the [Institution of Electrical Engineers, Victoria Embankment, W.C. At 
З pan. Annual gencral mecting. 

Etectro-Harmonic Society.—Wednesday, February 14. 
Westminsier, S.W. At 8 pum Ladies’ night. 

Royal Society of Arts.—Wednesdiay, February 14th, At John Street, Adelphi, 
V.C. At B pam. Lecture on " Progress in the Manufacture. of Refrac- 
tories," by Mr. W. J. Rees. 

institution of Electrical Engineers.—Thursday, February 15th. At the Insti- 
tution, Victoria Embankment, W.C. At 6 pam. Paper on. “ Some Prob- 
lems in High-speed Alternators and their Solution," by Mr. J. Rown. , 

(Scottish Oentre).— Tuesday, February 13th. At 207, Bath Street, 
Glasgow. At 7.30 p.m. Paper on * Some Problems in High-speed Alter- 
nators and their Solution," by Mr. J. Rosen. 


At Caxton Hall, 


(Scottish Students’ Section).—Fridiay, February 16th. At the Royal. 


‘Technical Coilege, Glasgow. At 7.30 p.m. Paper on “ Light and Illu- 
mination," by Mr. G. Lennie. 

(North-Eastern Oentre). —Mondav, February 12th. At Armstrong Col- 
lege, Newcastle-on-Tyne. At 7.15 p.m. Paper on ** The Maintenance of 
Voltage оп a d.c. Distribution System by means of a Fully Automatic Sub- 
station," by Mr. Р. J. Robinson. 

(South Midland Centre).—Stupents’ Section,—Friday, February 16th. 
Paper on '' Protection," by Mr. F. R. Coombes. 

Ohetmsford Engineering Soociety.— Thursday, February Mth. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on * Mpdern Hoisting 
Practice," by Mr. C. Н. Woodfield, 

Chemical Society.— lhurslav. February 15th. At Burlington House, Picca- 
dilly, W. At 8 p.m. Ordinary scientific meeting. 

institution of Mechanical Engineers.—February 16th. At the Institution, 
Srorev's Gate, SW. At 6 pm. Paper on ‘Some Mechanical Problems in 
the Rubber Industry," by Mr. Н. C. Young. 

British Eleotrical Development Assoolation.— Friday, February 16th. At 
Caxton Hall, S.W. At 7.30. p.m. Paper on ‘ Electric Power in the 
Home: Motor-driven. Appliances," by Mr. L, J. E. Genner. | 

Junior institution of Engineers.—Fridav, February 16th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecturette, ‘ Notes оп Some Insulating 
Materials," by Mr. T. L. Allison. 

(North-Eastern Seotion).— Tuesday, February 13th. At Armstrong 
College, Newcastle-on-Tyne. Paper, ** Notes on Shop Management,” by 
Mr. L. C. Fdmondson. 

Royal institution of Great Britain.—Saturday, February 17th. At 21, Albe- 
marle Street, W.1. At 3 p.m. Lecture on ** Atomic Projectiles and their 
Properties," by Sir. Ernest. Rutherford, F.R.S. 


"BLECTRICAL REVIEW" 
DEPARTMENT. 


WE have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
The makers or suppliers of the following devices are asked 
for :— : | 
GILSONITE Insulation. 


THE SERVICE 


NOTES. 


A New Element.—Two Danish scientists, Messrs. Coster 
and Hevesy, recently announced in а letter to Nature their 
discovery, by X-ray. crystal analysis, of the existence of an 
element previously unknown; this announcement reminded 
Dr. Alexander Scott, director of scientific research аб the 
British Museum, of a substance which he had isolated in 1913 
from black sand sent to hiin from New Zealand, but which he 
had not been able to identify. Further tests of this substance 
showed that it was identical with the new element above- 
mentioned, called '" hafnium ” by the Danish chemists. 

Hafnium belongs to the rare-curth group, and has the atomic 
number 72, coming next to tungsten in the scale; it may, there- 
fore. prove suitable for the manufacture cf electric lamp fila- 
nents. 


The Electro:-Harmonic Society.—The next concert (ladies’ 
night) will be held in the Caxton Hall, Westininster, on Wed- 
nesdav, February ВБИВ, commencing at 8 p.m. Mr. Llewelyn 
p. Atkinson will take the chair. The following artistes are 
announced :— Miss Annie Rees, soprano: Miss Grace [vell and 
Miss Vivian Worth, duettists: Miss Dorothy Матт, songs at 
the piano; Mr. Barrington Hooper. tenor; Mr. lawrence 
Felker, bass-baritone; Mr. Bret Hayden, humorist; Mr. 
Charles Goodhead's piano and quintette. 

Fatality.—Mr. Peter MacNaughton, electrical engineer 
at the Ballechin Distillery, Perthshire, was mstantaneously 
killed by being caught in a pulley-wheel in the power-house. 


Power Factor Measurement.—At'a recent meeting of the 
Physical Society of London a paper on " Null Methods of 
Measurement of Power Fuctor and Effective Resistance in 
Alternating-Current Circuits by the Quadrant Electrometer "' - 


. was read by Mr. D. Owen, D.Sc., F.Inst.P., Sir John Cass 


Technical Institute, London, in which he proposed the use of 
zero methods and derived expressions for the measurement of 
p.f. and the effective resistance of a.c. loads. The methods 
were extended to h.p. circuits, and the effect of ‘electrical con- 
trol " of the needle of the quadrant electrometer was dis- 
cussed, it being shown that the usual formula for the instru- 
ment was applicable only when the needle was maintained at 
its mechanical and electrical zero. 


The L.C.C. and the London Electricity Supply Bill.—The 
Special Committee of the London County Council: on London 
Electricity Supply reported to the Council on Tuesday last 
that one of the main purposes of the promoters of the Bill 
appeared to be to place. the company in an independent posi- 
tion so far as the company electricity interests in the london 
district were concerned, and in a large measure to exclude 
its operations from control by any Joint Authority that might 
be set up. The Connnittee held that the company’s proposals 
would deprive the authorities holding purchasing powers of 
their right to withhold consent to the suspension of those rights. 
and that the financial proposals of the company would call 
for considerable amendment. With regard to the policy em- 
bodied in the Bill, the Committee considered that the effect of 
the company’s scheme would be to isolate the company areas 
and to postpone public control in those areas to 1971, without 
sufficient recompense for the valuable concession thus secured, 
and without any commensurate benefit to the public. Eventu- 
ally some of the local authority undertakers might find it 
necessary to rely for bulk supply on "the new super-company”’ 
that it was propesed to set up. The Committee further held 
that any attempt to segregate the local authority and company 
electricity supnly areas, without bringing them under the 
supervision of a common authority, would be opposed to the 
spirit of the Electricity (Supply) Act, 1919, and open to grave 
objections from an engineering point of view. "The scheme of 
the company omitted to provide machinery whereby the in- 
terests of the consumers would be secured. The Committee, 
therefore, recommended '' strong preamble opposition " to the 
measure, and the Council adopted this recommendation. 


Lectures.— Mr. J. Anderson, М.Т. Е. К., delivered a lecture 
at the works of Mr. George Ellison, Birmingham, on January 
JUth, to an audience of about 200. His subject was * Circuit- 
Breakers v. Fuses,” and the lecturer surveyed the types and 
principles involved. The speaker showed that the usually ac- 
cepted figures of fusing currents for wires were incorrect, and 
detailed new figures based on tests. Pictures were exhibited of 
arcs with and without magnetic blow-outs, and the lecturer 
explained a method of determining the exact dimensions ot 
the are. From a study of the are laws were deduced for the 
designing of circuit-breakers, and the circumstances in which 
either a fuse or a circuit-breaker should be used were detailed. 

At a meeting of the Chelmsford Engineering Society, on 
January 2nd, Mr. W. Н. Patchell, M.Inst.C.E., &e., gave a 
lecture on * The Development of Large Power Stations." 
Capt. H. Riall Sankey, C.B. (President), occupied the chair. 

Mr. Patchell described the electricity supply system of the 
city of Detroit (U.S.A.) and the surrounding district, which 
is one of the largest and most highlv-developed systems ın 
existence. The area covered is 730 square miles and the elec- 
tric supply company generates 4,000,000 kWh daily. The 
consumption per head of population per annum is 630 kWh. 
This has been achieved largely by propaganda work on the 
part of the company, which has large showrooms. Washing 
machines, . flat irons, &e., can be tried for a week 
on approval and then returned if the prospective purchaser is 
not satisfied. The use of electricity has been increased in the 
country by charging the rural consumer at the sume rate as 
the town consumer, instead of making the users of a new line 
pay for its construction. 


The Coffin Foundation.—On May 16th, 1922, Mr. Chas. 
A. Coffin, in his 78th vear, retired from the active leadership 
of the General Electric Co. (America). Mr. Coffin has been 
identified with the electrical industry since 1882, and was the 
founder of the American G.E. Co., which has established a 
fund of $400,000, to be known us the Charles A. Coftin Founda- 
tion, the income from which (about $20,000 per vear) is to be 
devoted to the encouragement of the study and the application 
of the science of electricity. The G.E. Co. thus pays enduring 
tribute to the man who was its president from its organisation 
until 1913, and chairman of its board from that year until bis 
retirement. 


Fog Prevention.—During the past two months the Public 
Control Committee of the London County Council. has been 
considering how far fog in London is caused by the pollution 
af the atmosphere due to preventable causes, and whether by 
the larger use of electricity the atmosphere of London might: 
be improved. The Committee has also inquired whether fur- 
ther powers are required to deal with the emission of smoke. 
and detailed reports by the responsible officials of the County 
Council have been considered. It is understood that the Com- 
mittee has reported in favour of further legislation.—The 
Times. | 
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Interesting ‘‘ Underground " Conference.—The Rt. Hon. 
Lord Ashfield was the chairman on the occasion of a gathering 
together of the Underground directors and over 100 members 
of the company’s supervisory staff at the Princes’ Gulleries on 
January 29th. The object of the meeting was to hear the read- 
ing of the six reports by certain officiulg whom the company 
had sent abroad to study the traffic transport systems of other 
cites, Mr. George Watson (deputy chairman of the Asso- 
ciated Equipment Co., Ltd.), and Mr. D. E. Batty (experi- 
mental engineer of the same company), read papers describing 
thar tours through the United States. These were followed 
by papers by Mr. A. L. Barber (commercial manager), Mr. 
А. V. Mason (deputy general inanager and engineer, tra- 
ways), Mr. C. E. Sianier (civil engineer), and Mr. J. Thorn- 
ton (superintendent of the line), all of whom Баа toured 
Germany, Switzerland and France. Interesting comparisons 
of the tratħe facilities were made, and all four papers—which 
were illustrated. with lantern slides—were warmly applauded. 
The company subsequently dined together. 

Едисабіопа!.— Вокоссн_ PoLytecuNic.—On February 2nd, 
the Rt. Hon. Sir Douglas M. Hogg, P.C., M.P., H.M. Attor- 
ney-General, distributed prizes to successful students of the 
Borough Polytechnic. Sir Douglas Hogg referred to his long 
connection with the Polytechnic movement, mentioning that 
his father, Mr. Quintin Hogg, was the founder of the Regent 
Street Polvtechnic. 

Boan or EDUCATION ENAMINATIONS.—The Board. of Educa- 


tion has issued a leaflet (Form 67U) giving details of the 1933 . 


examinations for Royal Scholarships and other awards in 
«ience, апа for Whitworth Scholarships and Whitworth 
Senior Scholarships. The examinations extend over the period 
from Avril 30th to May 16th. 

WILLESDEN POLYTECHNIC ELECTRICAL ENGINEERING. SOCIETY.— 
The annual general meeting for the election of officers of the 
Society will be held at the Willesden Polytechnic Institute to- 
morrow (10th) at 4 p.m. This is to be followed at 4.30 by the 
ordinary general meeting, when an address will be given by 
the President (Mr. Frederic Ll. Taylor) on "" The Use of Eles- 
tricity in. Churches.” 

Machinery in Mining.—Mr. J. W. Burr, the Swansea 
borough electrical engineer, at the recent annual dinner of 
the South Wales Praneh of the Institution of Mechanical En- 
vineers, said that it was not generally realised to what extent 
machinery Was used in the coal industry. Hle was present at 
@ineeting when a gentleman whose name was а householdwword 
with го егу people all over the country, stated that for every 
ton of coal raised to the surface an average of 20 kWh of elec- 
tricity was consumed, and, as he pointed out, as the voal 
vutput of South Wales alone was between 40 and 50 million 
tons per annum, the energy required was over. 1,000. million 
horse-power-hours annually, That would give some idea of 
What would happen to the coal-mining industry if mechanical 
apphances were not available. 

Diesel Elcctric Ship Propulsion.—Information which will 
enable American shipping interests to equip the nation's mer- 
chant marine with motive power and auxiliary equipment at 
a cost that will put them on a " parity with foreign vessel 
owners as to capital investment," 18 expected to be developed 
at a conference at Philadelphia before March Ist, Rear-Adimniral 
Benson, retired, of the U.S. Shipping Board, announced on 
January 17th. 


Shipbuilders and manufacturers of Diesel engines and of, 


electrical equipment will meet hun, Admiral Benson said, in an 
effort to work out a plam. for standardisation * that would 
permit quantity production and consequent reduction of costs ” 
of equipping vessels with modern crude oil-burning. engines. 
He presented such proposals to the builders and manufacturers 
at a meeting m November, and they were discussed further in 
December.— Reuters Trade Service (Washington). 


Continental Electrical Journals.—With the New Year the 
Elektrotechnik und Maschinenbau, of Vienna, celebrated its 
fortieth усаг of existence by the issue of a bulky nuinber 
containing 76 pages, filled with expert articles and special 
uews. The first article is a general review of the progress of 
electricity in the past 10 years; other articles deal with the 
steam power station; the development of water-power plant; 
the building of transformers and -railway motors; mining 
electrotechnics; the utilisation of water power in Austria; and 
Vienna's municipal electricity works, each being exhaustively 
handled. In an article devoted to Austria's foreign trade for 
the first nine months of 1921 and 1922, it is noteworthy that 
all the items of imports show a decline, the quantities being 
32,230 quintals in 1921 and 24,865 in 1922, while all export 
items are less, save lamps and insulating material, the totals 
being 54,337 quintals in the former year and 69,563 in 1922. . 

The 21-vear-oid Munich journal Elektrische Kraftbetriebe 
und Bahnen appears with its January 10th issue under the 
style of Die Elektrische Betrieb, as more expressive of its 
particular mission. The paper has sadly diminished in bulk 
since pre-war davs, having now only 12 pages, including covers 
—significant of altered times and circumstances in the elec- 
trical industries of the Vaterland. The journal gives parti- 
culars of a testing competition organised by the Metal 
Economy Committee for ‘‘ binding and fastening пагіѕ of 
aluminium or aluminium-steel conductors," to facilitate the 
use of such conductors in the construction of armatures. The 
competition is an international one, but no prizes are offered; 


but “ the spiritual property of the sent-in armatures will re- 
main with the finder or sender." Constructions sent in will 
be exhibited in a special exhibition open to all, but those with- 
held by request will not be published. Nearly four columns 
regarding the details of this singular competition are given, by 
our German contemporary, which. may be obtained by those 
interested by applying to the Beratungsstelle des Metallwirth- 
schaftsbunds, 122 a and b, Potsdamerstrasse, Berlin, W.35. 

Electric and Heat Waves.—Physicists have finally suc- 
ceeded in bridging the gap between the electric wave and 
heat-wave spectra by obtaining electric waves as short as the 
longest heat waves, and by detecting heat waves with electric 
Wave receivers. 

Dr. Ernest Fox Nichols, director of pure science at the 
Nela Research Laboratories at Cleveland, and Dr. J. D. ‘Tear, 
assistant physicist at the same laboratories, announced in a 
paper presented to the American Physical Society meeting 
recently in Boston that by the aid of newly designed and more 
sensitive instruments and improved methods of experimenta- 
tion they had succeeded in generating, receiving, and measur- 
ing electric waves half a mullimetre or one fiftieth of an inch 
in length. For comparison, the ordinary radio transmission is 
by electric waves of the order of half a mile long. 

Rubens and Von Baeyer in 1911 obtained heat waves one 
third of a millimetre long from a quartz mercury arc. The 
shortest electric waves Just obtained are, therefore, of about 
the same length as the longest waves sent out by hot bodies. 

As a latest proof of the identical character of light, heat, 
and electric waves, Dr. Nichols and Dr. Tear have succeeded 
jn using two different types of electric wave receivers to detect 
and remeasure Rubens’ and Vcn Baeyer's long heat waves. 

Ав а by-product of the investigation, the long-wave emission 
from the quartz mercury аге has been found partially 
polarised, a fact which throws new light on the activity of 
the ions which emit this long-wave radiation. Dr. Nichols 
and Dr. Tear have also found that the radiation can be 
isolated from the complex total emission of the mercury are 
by sunply sifting it through two thicknesses of black paper, 


thus avoiding the elaborate focal isolation method and’ 


apparatus previously thought necessary to accomplish ‘this 
separation. 

Dr. Nichols was president of the Massachusetts Institute of 
Technology from March to November, 1921.—Science. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—AnxuaL Dinner.—A 
distinguished company was present at the annual dinner held 
at the Hotel Cecil on Tuesday evening, about tive hundred 


Anembers and guests attending. Mr. Frank Gill, O.B.E., pre- 


sided, and the gathering included a number of well-known 
public men, past-presidents, and representatives of kindred in 
stitutions. 

After the loyal toasts. the President read a letter from the 
Prince of Wales, expressing regret that prior arrangements 
prevented his attendance. Messayes from the Société Francaise 
des Electriciens, the Associazione Elettrotecnica Italiana, and 
the American Institute of Electrical Engineers were also read. 

In proposing the toast of ‘ће Institution of Electrical 
Engineers," Sir WILLIAM JoyNsoN-Hicks, Bart., M.P., (Parlia- 
mentary Secretary, Departinent of Overseas Trade), said that 
he considered the Institution. one of the marvels of modern 
days in its rapid growth. This was due not only to the im- 
portunce of the electrical industry, but because of its objects— 
the advancement of knowledge and the improvement of prac- 
tice—a motto which Government departments might take for 
their own. The Institution by encouraging research could aid 
overseas trade to a large extent. The co-operation of the 
scientist and the commercial man made for good progress. 
Another feature of the Institution's work was the encourage- 
ment of foreign students; one student returning home was 
worth ten commercial travellers. The Institution had also 
done extremely good work in securing the standardisation of 
appliances and materials, making British quality renowned 
throughout the world. ; 

The PnESIDENT, in reply, said that although in the past year 
there had been a decline in electricity supply, it was estimated 
that in the next five years an increase of 99 ner cent. would 
occur, and in ten years the increase would be 192 per cent. 
He urged careful consideration of the closing of small stations 
which could not be economical, and retared developinent. 
It had been shown in Switzerland. on the North-East Coast. 
in the United States, and Canada, that only by means cf large 
stations—enlargement and unification—couid electricity pre- 
gress and attain its proper position. Referring to internaticn:! 
telephony, the President said that the French Government had 
made a move in the right direction by calling a meeting of 
national representatives which would probably be held next 
month. The question must be tackled boldly bv arranging 
unity of control As regarded the Institution itself, there was 
now a membership of 10,600, and in the past four vears it had 
increased at the rate of 9 per cent. per annum. Fifty per cent. 
of the membership was catered for by the twelve local Centres 
and Sub-Centres. He expressed his thanks to all officers, and 
to the headquarters staff. Mr. Gill said that members owed 
alleziance not only to their Institution but to their nation, and 


226 THE ELECTRICAL REVIEW. 


[Уо]. 92. No. 2,359, FEBRUARY 9, 1923, 


mentioned that the London Electrical Engineers had recently 
been revived as the llth Anti-Aircraft Battalion, R.E., and 
лы were urgently required. 

S. HIGHFIELD (past-president) proposed the toast of 
Е Опт Guests” in a humorous speech. ‘He referred to sug- 
gestions regarding the amalgamation of engineering institu- 
tions, and while deprecating this, considered that something 
should be done to provide a common voice for the institutions 
in matters that concerned them all. 

Mr. NEVILLE CHAMBERLAIN (Postmaster-General), responding, 
said that there was no Government department so intimately 
concerned with the electrical industry as the Post Office. He 
endorsed the view of a previous speaker that we were only 
ut the eve of still greater discoveries in electrical science. He 
wished success to the Institution from which so much had been 
received, and so much was expected in the future. 

Sir AnTHUR CoLerax, K.B.E., K.C., also replied, and paid 
special tribute to the work of the Secretary. He acknowledged 
his indebtedness to the ele-trical experts, who, in legal cases, 
put him in possession of much more knowledge than the un- 
fortunate judge possessed who had to try such cases. 

At the conclusion of the toast list, the company adjourned 
to the Victoria Hall for the re-union, which is a special feature 
of the annual dinner. During and after dinner music was pro- 
Magn by the British Imperial Orchestra, under Mr. Arthur 

rudge. 

It has been found in past years at the annual dinner of the 
Institution that the speeches made by the President and others 
have not been heard by everyone present. In order to over- 
come this difficulty the ‘ Public Address System " was in- 
stalled this year to enable each of the speakers to make him- 
self heard without difficulty by all members present at the 
dinner. The püblic address system is a telephonic system in 
which the speaker’s voice is transformed into electrical vibra- 
tions by a sensitive microphone, which is placed on the table 
in front of him. The vibrations set up by the microphone are 
transmitted to an amplifier, which magnifies them without 
noticeable distortion; the reinforced voice currents are then 
led to projectors Suspended above the speaker's head at a 
height of 20 to 25 ft. The trumpets of the projectors are 
pointed downwards over the audience at the correct angle, so 
that the area to be covered is efficiently served at the proper 
intensity of loudness, giving a person situated in any part of 
the ball the impression that it is actually the speaker he hears 
rather than the instrument. 

The number of projectors required in the Grand Hall at the 
Hotel Cecil for the assistance of each speaker at the Insti- 
tution dinner was three, and there were two such groups of 
projectors. The first group was suspended immediately above 
the President, and the second at the other side of the hall over 
the position occupied by the immediate Past President. 
According to the statements of members who were seated a 
long way from the speakers, the system was very effectual in 
enabling them to hear the speeches. 

The switching on and off of the requisite projectors was done 
by the attendant at the amplifying apparatus, which жав 1п- 
stalled in the gallery. 

Local Ном. Secrerartes ABnoAD.— The Council has appointed 
Mr. Gano Dunn and Mr. M. L. Kristiansen to be local hon. 
secretaries of the Institution, for the United Stas of 
America and for Norway respectively. 

SUMMER MEETING, 1993.— The Council has ace epted an invi- 
tation from the Committee of the North-W estern Centre to 
hold the summer meeting of the Institution in Manchester, 
Liverpool, and North Wales, from June 5th to 8th. 

MEMBERS VISITING THER UNITED StTATES.—Attention is 
drawn to an arrangement between the Institution’ and the 
American Institute of Electrical Engineers for the mutual 
granting of facilities and privileges as visiting members to 
members of the two societies visiting as other's country. 
Members who intend to visit the U.S.A. and wish to avail 
themselves of the arrangement should apply to the secretary 
of the Institution for a letter of introduction to the American 
Institute, stating in what branch of the profession they are 
engaged and giving the naine of the firm or company (if anv) 
with which they are connected. 

WESTERN CENTRE.—At the meeting of the Centre at Cardiff 
on February 5th, in the unavoidable absence of the chair- 
man (Mr. F. Tremain), the vice-chairman (Mr. C. T. Allan) pre- 
sided over a numerous attendance, which included Mr. William 
Johnson, president of the South Wales Institute of Engineers. 
After routine business had been disposed of, Mr. J. Rosen, 
M.I.E.E., read his paper on ‘* Some Problems in High-Speed 
Alternators and their Solution." and the chairman, in intro- 
ducing Mr. Rosen, remarked that the paper had not vet been 
read at headquarters. Several interesting lantern slides were 
shown and a long discussion ensued which was extended to a 
late hour. | 

LIVERPOOL CENTRE.—At the innan dinner, the President an- 
nounced that. with the approval of the North-Western Centre, 
the Liverpool Sub-Centre was being “ promoted ” to the grade 
of Centre. 

Junior Institution of Engineers.—The annual dinner of the 
Midland Section was held on January 30th, in Birminghani. 
Dr. C. C. Garrard, the chairman, presided, and arranged for 
the reception of a radio-telephone concert from the Witton 
broadcasting station. Among the speakers were Mr. J. W. 
Hall (Institution of Mechanical Engineers), Mr. H. V. Pointon 


'" South-Midland Centre, I.E. E. ). 


^ 


(chairman of the Institution), Mr. F. Forrest (Birmingbam 
Electric Supply Department), and Prof. W. Cramp (chairman, 
A number of medals und 
other awards were made by the president to, members for 
papers read during the past session. 


Association of Mining Electrical Engineers.—The Glasgow 


. magistrates have reconimended that the Association be ac- 
corded a civie reception on the occasion of its annual meeting 
.in the city. from June 28th to 30th. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to thorr 
movements. 


At the meeting of the Institution of Electrical Engineers 
on February Ist, Mr. F. Gill (the President), in presenting 
a silver tray and a silver cigar and cigarette box, both suitably 
inscribed, to Mr. J. W. Meares, explained that they were 
a mark of appreciation from Mr. Meares's colle agues In India 
on his retirement from his official position there after 2 
veurs' service, but it was found impossible for the presentation 
to be made before Mr. Meares left India. Mr. Meares, after 
being trained at Llanelly and Chelmsford, joined the Hove 
Electric Lighting Co. In 1896 he went to India to take 


charge of a hydro-electric installation, and two vears later he 
became electrical engineer to the Government of Bengal. In 
1905 he was appointed electrical adviser to the Government of 
India, and in 1918 he became chief engineer to the Hydro- 


Photo by] [Elliott & Fry. 


Mr. J. W. MEARES. 


Ёге Survet of India. From 1911 to 1914 he also held 
the position of Controller of Patents in India. The institution 
had only one wish, and that was to do all it could to honour 
any man who had done service such as Mr. Meares had donc. 
and who had earned the gratitude of all with whom he had 
come in contact. He had the greatest pleasure in presenting 
the gifts as a mark of esteem und regard and; he might say. 
affection on the part of those with whom .Mr. Meares had 
been associated in India. 

Mn. J. P. GrirFin (Delhi Electric Lighting and Tramways 
Co.). ав ойе who had. worked in one of the provinces which 
had come under the jurisdiction cf Mr. Meares, said ‘that 
Mr. Meares had consistently and conscientiously endeavoured 
to further the interests of the electrical industry in India. 
He had been at all times anxious to help the supply engineers 
in India, who felt that in his retirement they had lost an 
exeellent friend. ates eae 

Mr. Meares, M.Inst.C.E, M.I.E.B., M.I.E.(Ind.). im re 
plying, said that the fact that the presentation was 


made by the Institution of Electrical_Engineers—of which: he 


м 


2 
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had been a member for 30 years and for which he had been 
able to do a little work as local honorary secretary in India 
for some time—added to the pride which he felt on this occa- 
мор. He had often regretted that he forsook real engineering 
for the. adininistrative and advisory work of а Government 
ойсе. А Government official must be born and not. made, 
and спе who became an official after previous experience of 
commercial life found. certain difficulties. Sir Thomas 
Holland, chairman of the Hydro-Electric Survey, who was 
present that evening, could probably tell them that he had 
suffered ut his (Mr. Meares's) hands, and probably some of 
his colleagues in the provinces would say the same. Asa matter 
of fact, he did not always see eye to eye with the manufac- 
turing and supply interests in India, a point upon which Mr. 
Griffin could have spoken if he had chosen. In his official 
position, however, he had hau to think about ihe purchaser, 
the consumer, and the Government, but on the whole they 
were в very happy family. At the same time, he was rather 
vlad to be out of it. Just at the end of his career in'India he 
went back into real engineering, and was placed in charge of 
the hydro-electric survey. He was very pleased indeed to 
have had a hand in that piece of work, in which a small band 
of enthusiastic engineers worked with him for three years 
under great financial difliculties. That work, however, woul 
have: far-reaching effects in India when the country had 
settled down again, financially and otherwise. In that con- 
nection he expressed the hope that the new rain gauge which 
he brought out before he left India would help forward the 
great problem of rainfall in India, w matter upon which 
the irrigation of India depended very largely. Оп the 
whole, he thought he could say he was satisfied with his 25 
years’ work in India. At the moment, the Indian Civil Ser- 
vice Was at the cross roads, but the civil engineer had cause 
to be proud of what he had done for the material progress 
of India in irrigation, railways, &c., and the electrical engineer 
had done a lot to ameliorate the conditions of life for all 


classes and creeds in India.. The electric fan had probably : 


worked the biggest revolution that had ever taken place in a 
tropical country. . ; = 

There were 62 subscribers towards the presentation, and at 
Mr. Meares’s request Col. J. S. Pitheathly (who got it up) 
limited . the. list. to Mr. Meares's friends and colleagues who 
had been closely associated with him professionally in India— 
not only electrical, but also civil, mechanical, official,, and 
non-officjal. he. 


Concerning Мв. J. W. KiRkLAND. (managing director of the 
South African General Electric Co., Ltd.), who is coming 
to London as manager of the International General Electric 
Co., New York (the parent company of the S. African com- 
pany), the British and South African Export Gazette says :— 
" Since his arrival in South Africa in 1898... Mr. Kirk- 
land. bas been closely associated with every aspect of engineer- 
ing development, and has at one time or another been 
proninently connected with nearly every South African engi- 
neers’ organisation. His mental vigour and wide knowledge 
and experience will be missed by all who have come into con- 
tact with him in Johannesburg or elsewhere." А Cape Town 
paper reports that the South African Institution of Engineers 
recently tendered its congratulations to Mr. Kirkland on his 
appointment. | | 

Salford Electricity and Staffs Committees have recommended 
the appointment of Mr. D. E. Lang as resident civil engineer 
in connection with the construction of the .Agecroft generating 
station, at £600 per annum. О 
Мв. G. C. Weston, M.IE.E., А.М.1.Месһ.Е., has been ap- 
pointed chief engineer of the Kensington and Knightsbridge 
Electrie Lighting Co., Ltd. е 
We are informed that Mr. A. E. Log is no longer repre- 
nung Messrs. Electrical Components, Ltd., in the Leeds 
istrict. | | 

After 21 years with Messrs. George Hatch, Ltd., Mr. Тноз. 
P. HEADLAND is commencing business on his own account at 
Trafalgar Buildings, 1, Charing Cross, London, W.O.2. 

St. Marylebone Electricity Supply Committee reports that 
CovNcILLOR Dr. V. Н. VELEY, F.R,S., has resigned from the 
Committee. | 

On January 29th, at the annual dinner of the staff of the 
Bury Electricity Department, Mr. T. Mahon (the oldest em- 
ployé, who has been af the works since a date prior to the 
appointment of Mr. Watson and the opening), on behalf of 


the staff, presented Mr. Watson, who has just resigned the 


position of electrical engineer, with a barometer. 

Wallasey Town Council has appointed Mr. Н. Н. LINCOLN, 
of Sheffield, as tramway general manager in succession to 
Lt.-Col. R. R. Greene, retired, at an inclusive salary of £550 
per annum. For the past 15 years Mr. Lincoln has occupied 
the position of assistant engineer to the Sheffield Tramway 
ünd Motor Department. 

Mr. R. B. ARCHIBALD, lecturer in electrical engineering at 
Dundee Technical College, is leaving to take up the post of 
senior lecturer in electrical engineering at the Royal Naval 
College, Plymouth. Mr. Archibald has been in Dundee for 
the last 13 years. He has been chairman of the Sub-Centre 
oi the Institution of Electrical Engineers. 

The Lancaster Council has confirmed Ње appointment of 
Мв. F..CurLcorr, London, as temporary engineering assistant 
in the electricity departinent at a salary of £380. 


MR. W. G. Watson, managing director of W. G. Watson 
and Co., Ltd., electrical engineers and merchants, of Sydney, 
Australia, is shortly visiting England, cia America, on busi- 
ness, and he expects to arrive in London about May lóth. 
Letters should be addressed, care of Messrs. ‚А. Murray 
Coombs & A. F. W. Richards, 150, Southampton Row, 
London, W.C.1. un mE | 

On the retirement of Sir Wiliam Marwood, K.C.B., which 
took effect as from January 3lst, 1923, Мк. J. R. Brooke, 
C.B., has been promoted to be Secretary to the Ministry of 
Transport. | 

Mr. ALEXANDER Pore, South African representative of the 
Chloride Electrical Storage Co., Ltd., has been elected a 1nem- 
ber of the South African Institute of Electrical Engineers. 

Mr. WiLLIAM DoyLe, of the Dublin Telegraph Department, 


has now retired, after 39 years' service, during which he held 


the posts of superintendent, and expert administrative and 
technical officer. : 


The following additional Post Office appointments have been 


e: 

Mr. W. H. U. Napier, Deputy Controller of the London Tele- 
phone Service, in succession to the new Controller, Mr. W. A. 
Valentine and Mr. M. C. Pink, Assistant Controller, London 
Telephone Service. Mr. J. F. Edmonds, Chief Inspector of 
Telegraph and Telephone Traftic in the Secretary's office, and 
Mr. W. D. Stewart, Inspector of Telegraph and Telephone 
Traffic in the Secretary's office. — * ox 


Obituary.—Mr. Mark RoBiNSON.—We record with feelings 
of deep regret the death of Mr. Mark Robinson, which oc- 
curred on l'riday last at his residence at Kingston-on-Thames. 
lor some years past Mr. Robinson had not been so actively 
e in engineering and business affuirs as was the case, 
say, 2) years or so ago, when he formed so familiar a figure at 
engineering conferences and in affairs in which the well-known 
company, Willans & Robinson, was interested. Mr. Robinson 
was born at Sheerness in 1844, and was therefore in his 79th 
year. He was the son of Commander Edward Robinson, 
R.N., and was educated at the Royal Naval School at New 
Cross. The firm of Willans & Robinson was founded by the 
late Mr. Peter W. Willans and Mr. Robinson in 1881; the 
business was subsequently turned into a limited company, 
and when Mr. Willans died in 1892 Mr. Robinson became 
its chairman. For very many years he devoted his attention 
tc the development of high-speed steam engines, and these 
found their way into large numbers of electricity works. He 
joined the Institution of Electrical Engineers in 1888, was 
awarded the Institution premium, also the Willans premium, 
and became a member of Council. He was also а M.Inst.C.E., 
M.I.Mech.E., and M.I.N.A. The burial took place at Tedding- 
ton Cemetery on Wednesday. PEE | 

Mr. CHas. WaLkER.—The death has taken place, after a 
short illness, of Mr. Charles Walker, who had been associated 
with the electricity undertaking of the Barnes (Surrey) Urban 
Council since its inception. 

“Mr. ALEXANDER Ross.—Weé regret to record the death, which 

occurred on February 3rd suddenly, at the age of 78 years, 
of Mr. Alexander Ross, who was chief engineer of the Great 
Northern Railway from 1897 to 1911, and was president of 
the Institution of Civil Engineers in 1915-1916. Mr. Ross 
was responsible for the construction of the portion of the 
Piccadilly tube between Finsbury Park and the Strand. 

Mr. Р. P. Kippinc.—It is with regret that we announce the 
death of Mr. Percival Philip Kipping, which took place on 
Sunday last at his house at Harrow. 
years of age, and had always been actively associated with 
the science of telephony. At an early stage in his career he 
was the proprietor of the Universal Telephone Co., which 
was afterwards merged into the National Telephone Co., of 
which concern he became traffic superintendent. Later he 
was employed in Glasgow, and afterwards joined the General 
Electric Co., Ltd., as manager of the telephone department. 
On the formation of the Peel-Conner Telephone Works (pro- 
prietors, the G.E.C., Ltd.), he became the secretary of this 
concern, and was also technical director of the Bogota Tele- 
phone Co. Mr. Kipping was а prominent Freemason, and 
was highly respected among his colleagues in the G.E.C. and 
among the whole of the electrical trade. 

Мв. F. RuD-WEBER.—We read in the South African Mining 
and Engineering Journal that Mr. Frek. Rud-Weber, the 
former chief engineer of the A.E.G. Erection Department of 
South Africa, died suddenly on December 3rd at Zurich in 
Switzerland after a short illness. ‘‘ Mr. Weber, who was 
responsible for the erection of the large power stations -on 
the Witwatersrand, had since his departure, erected very 
large works in Europe, and for the last two years was chief 
engineer of the Electro Bank at Zurich. Mr. Weber was 
a very clever electrical and mechanical engineer, and had a 
large number of friends amongst the engineers on the Rand 
during his five years' residence in Brakpan, Simmerpan, 
Rosherville, and Vereeniging.” 

MR. T. J. YEOoMANS.—We regret to learn that Mr. T. J. 
Yeomans passed away suddenly on January 31st at his resi- 
dence at Birmingham. Mr. Yeomans for many years repre- 
sented the Conduit & Fittings Co.. of London, and Messrs. 
Donovan & Co.; and recently the B.E. Co., of Birmingham, 
Messrs. Coquantin, of London, Messrs. Parsons & Sons, Ltd., 
and the Lodge Fittings Co., Ltd., of Biwingham. 


Mr. Kipping was 57 - 
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NEW COMPANIES REGISTERED. 


Gramophone Salons, Ltd. (187,370).—Private company.— 
Registered january 26th. Capital, £500 in £1 shares. To carry on the busi- 
ress of owners, manulacturers, assemblers and repairers of and dealers in 
gramophones, phonographs and records, Wire.ess telegruphy and telephony, Хе. 
dhe first directors are: Miss Vera Howard, 15, Woodstock Road, Golders 
Green, N.W.11; J. N. Byrne, 7, Windsor Road, Boscombe, Bournemouth, 
engineer. No qualification necessary. Remuneration as fixed by the company. 
Pd E J. N. Byrne. — Solicitors: Lovell and White, à, Thavies Inn, 
A aes 


Valvcryst, Ltd. (187,485) .—Private company. 


Registered 
January 3lst. Capital, £300 in £1 shares, 


To carry on the business of 


manutacturers Of apparatus for wireless telephones. ana electrical. fittings of > 


all Kinds, electricians, mechanical, electrical and general. engineers, &с. The 
subscribers (each with one share) аге: K. T. Key, Beacon Cottage, Rednal, 
near Birmingham, jeweller; J. T. Holmes, Irevosa, Thornhill Road, Streetley, 
Staffs., jeweller, ihe first. directors ure not named. Registered office; 51, 
Hockey Hill, Birmingham. 


Aberdeen Radio Co., Ltd. (12,544).—Private company. 
Registered in Edinburgh January 3lst. Capital, £1,000 in £1 shares. ‘Yo 
carry on the business of manutacturers of and sellers of all kinds of radio 
apparatus and accessories. for the transmission and reception of broadcast 
Witéless messages. The subscribers (each with one share) are: W. W. Inder, 
414, Union Street, Aberdeen, wireless engineer; J. J. Breen, 414, Union Street, 
Aberdeen, radio engineer, The first directors are not named. Secretary : 
Jobn S. Yule, 


. James Ferguson and Munro, Ltd. (12,541).—Private com- 
pany. Registereu in Edinburgh January 27th. Capital, £3,000 in £1 shares. 
То carry on the business of electrical engineers and manufacturers of switches, 
Фе. dhe subscribers (cach with one share) are: A. Ferguson, Fernieshaw, 
Cleland, Lanarkshire, electrical engineer; J. Munro, Stepps Engineering 
Works, Stepps, Glasgow, electrical engineer, J. Munro is the first director. 
Oualification: £100 shares. Remuneration of managing director: £260 per 
annum. Secretary: J. Munro, Registered. office; Stepps Engineering Works, 
Mepps, near Glasgow. 


W. and M. Wireless Co., Ltd. (187,435).—Private com- 


pany. Registered. January 29th. Capital, £100 in £l shares. To carry on 
the business of manufacturers of and dealers in. wireless apparatus 
and uccessories of all kinds, Хе. The subscribers (each with опе 
stare) are: E. Wainwright, 44, Mozatalt Road, Woodford Green, Essex 
(director of Wainwright Manufacturing Co., Ltd.); H. A. I. Machen, 141, 
Vieworia Road, Charlon, S.E.7 (director. of Wainwright Manufacturing Co., 
pid... The permanem directors are to. be appointed by the subscribers, who 
may tippoint «ахуе, Soliciiors : Kenneth Brown, Baker, Baker, Lennox 
| Mouse, Nortotk Street, Strand, W.C.3. 


- 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Whitstable Electric Co., Ltd.—Particulars filed of £10,000 
debentures authorised January Sth, 1923, charged on the company's. under- 
taking and property, present and future, including uncalled capital (subject 
to £10,000 existing debentures); the amount of the present issue is £10. 


Irradiant Lamp Works, Ltd.—Particulars filed of £5,000 
debentures authorised January 4th, 1923, charged өп the company's. under- 
taking and properiv, present. and future, including uncalled capital, the amount 
of the present issue being £3,200. 


Low Engineering Co., Ltd.—Charge on the company's 
undertaking and property, present and future, inciuding uncalled capital dated 
January 24th, 1923, to cure £1900. Holder: N. M. Poole, 4, Farquhar 
Road, Wimbledon Park, S.W.19. 


Newquay Electric Light and Power Co., Ltd.—Particulars 
filed of £8,000 debentures iuihoris:d. July 25th, 1922, charged on the com- 
pany's undertaking and property, present and future, including uncalled capital, 
the whole amount being now issued, 


Watford Electric and Manufacturing Co., Ltd.—Parti- 
culars filed of £8,000 debentures authorised January 24th, 1923, charged on the 
company’s undertaking and properiy, present and future, including uncalled 
capital, subject as to freehold: property and certain fixtures thereon, to a prior 
morgage for £5,000, the whole amount being now issued. 


Standard Electric Sign Co., Ltd.—Mortgage dated Janu- 
агу Sth, 1923, to secure £187 10s. now due and- quarterly instalments of 
£93 15s., each commencing April Ist, 1923, for remainder of term of five years 
from October Ist, 1922, unless previously determined, charged on instalments 
payable under an agreement. dated March Fih, 1922, between the company 
and Associated Newspapers, Lid. Holders: Frank Mason & Co., Lid., Max- 
well House, Arundel Strect, W.C.2. 


Scott Insulated Wire Co., Ltd.—Debenture dated Janu- 
ary nd, 1923, to secure £2,000, charged on the company’s undertaking and 
property, present and future, including. unealled capital. Holders: London 
Nominees, Union Bank of Scotland, Ltd., 62, Cornhill, E.C. 


Woking Electric Supply Co., Ltd.—Issue on January 23rd, 


1923, of £600 debentures, part of a series already registered. 


Wezdon Lamp Co., Ltd.—Satisfaction to the extent of 
£400 on January 24th, 1923, of debentures datel April 24th, 1922, securing 
£1,300. 


Connollys’ (Blackley), Ltd.—Particulars filed of £16,150 
debentures and premium of £5 for each £95, auihorised October ТИП, 1922, 
charged on the company's undertaking and property, present and future, in- 
cluding uncalled capital (subject to £30,000. first. debentures), the amount of 
the present issue being £2.1H5. 


Henry Summers & Sons, Ltd.—F. В. Darke, of 146, 


Bishopsgate, E.C., was appointed receiver and manager by order. of Court 
dated. January 19th, 1224. 


Mexim Electrical Co., Ltd.—]. F. Poynter, of 75a, Canon- 


burs Road, Nol, ecasesd to act as receiver or manager on. January 22nd, 1923. 


Frinton-on-Sea and District Electric Light & Power Co.. 
Ltd. (q70,689.—NReturn. dated October 25th, 1922. Capital, £10,000 in 7,300 
preference and 2,700. ordinary shares of £l each. АП shares taken up. 
£10,000 paid. Моле and. charges, £10,000, 


Hackbridge Cable Co., Ltd. (146,684).—Return dated 
November 22nd, 19%. Capital, £75,000. in 5000 preference and 25.000 
ordinary shares of £1 each. 25,000 preb rence and 21450 ordinary shares taken 
up. £26,452 pid on 23.000 preference and 1,452 ordinary shaves. £19,998 
considered as pal on tho геолаг. Mortgages and charges, ко ооо. 


‚ Church Stretton Electric Supply Co., Ltd. (80,857).— 

Retura dated August 24th, 1922. Capital, 210,000 in £1 shares. 8,754 shares 

Pus up. £154 paid. £8,000 considered as paid. Mortgages and charges, 
, : А 


Electric Welding Co., Ltd. (31,364c).—Return dated 
October 314, 1922. Capital, £460,000 in 45,000 ordinary and 1,000 founders" 
shires of £10 each. 22,417 ordinary and 917 founders’ shares taken ир. 
£136,830 2s. 7d. has been paid on 14.084 ordinary and 917 founders’ 
shares, leaving £13,179 17s. 5d. in arrears. £83,330 is considered as paid on 
8333 ordinary shares. Mortgages and charges, £22,400. 


Pacific and European Telegraph Co., Ltd. (36,683c).— 
Return dated November 14th, 1922. — Capital, £100,000 in £10 shares. All 
shares taken ир. £4 per share called up. 24,000 paid. Mortgages and 
charges, 460,500. 


St. Austell and District Electric Lighting? & Power Co., 
Ltd. (60,382).—Return dated August 2nd, 1922. Capital, £10,000 in 3,006 
preference and 7,000 ordinary shares of £l each, 3,000 preference and 4,887 
ordinary shares taken up. £7,887 paid. Mortgages and charges, £3,400. 


James Keith & Blackman Co., Ltd.—Satisfaction in full 
on January 17th, 1923, of debentures dated November 3rd, 1902, and May 
15th, 1906, securing £75 and £125 respectively. 


Singapore Electric Tramways, Ltd. (84,088).—-Return 
dated January 3rd, 1923. Capital, £100,000 in 5s. shares. All shares taken 
up. £100,000 considered as paid. Mortgages and charges, £271,700, 


Newcastle and District Electric Lighting Co., Ltd.— 
Satisfaction on December 20th, 1922, (a) to the extent of £10,000 (whole 
amount secured) of fourth mortgage debenture dated March 27th, 1922, eccur- 
ing, £10,000 and further sums not exceeding in all £20,000; and (b) in full 
ol trust deed dated July 31st, 1914, securing £30,000 debentures. 


Chippenham Electric Supply Co., Ltd.—Satisfaction to 
the extent of £800 on December 31st, 1922, of trust deed dated February 3rd, 
1913, securing £2,000. 


CITY NOTES. 


The net profit for the year 1922 was 

Yorkshire £101,004, pius £23,260 brought forward, 
Electric Power — iniking £124,204, against £74,316 net profit 
Co. for 1921, plus £20,939 brought forward, 
making £95,255. The 6 per cent. preference 

dividend absorbs £23,529; a total of 8 per cent. for the year on 
the ordinary shares requires £49,196; £25,000 is to be put to re- 
serve making it £129,000, leaving £26,538 to be carried forward. 
Economies etfected during the year, more especially by the new 
generating plant installed, have resulted in a satisfactory im- 
provement in the balance available for disposal. "There has 
been a substantial increase in the amount of electricity sold, 
accompanied by a large reduction of price to customers of the 
company following the price of coal in terms of their. agree- 
ments. New generating plant has been set to work at Barugh 
and a new 12,000-kW turbo-alternator is nearing completion at 
Thornhill. Co-ordination of supply in the company's area pro- 
presses by agreements entered into with the Corporations of 
Leeds and Rotherham and the Urban District Councils of 
Holmfirth and Mexborough. ‘The amount of electricity supplied 
in bulk continues to increase, and it is satisfactory to note 
fron published statements of local authorities that definite 
economies have resulted from taking a bulk supply from the 
company. Many new agreements have been made for the 
supply of electricity to power users, and important extensions 
of mains and sub-stations have been made. The continued 
growth of demand will necessitate further extensions of gene- 
rating plant and mains. The Electricity Commissioners. held 
inquiries during the year into the present and future position 


of electricity supply in the proposed South-East Lancashire 


and North-East Midlands Electricity Districts, which with the 
inquiry held in 1921 regarding the West Riding (Aire and 
Calder) Electricity District, completes the first inquiry in re- 
spect of the whole area in which the company has powers of 


supply. No final decision has yet been reached in any of 
these. In February, 1922, an issue of £558,900. six per cent. 


cumulative preference shares was made and considerably over- 
applied for. The amount of 54 per cent. redeemable debenture 
stock issued has been increased to £550,000, a further £190,000 
having been taken up at par in August last. On May 3st, the 
Yorkshire Electric Power Act, 1922, received Roval Ment by 
which the authorised capital of the company wis increased from 
£2,000,000 to £4,000,000 with a corresponding Increase in 
borrowing powers up to one-third. Under the Act each £10 
ordinary and each £5 preference share became converted into 
ten ordinary and five preference shares of £1 each respectively. 
The necessary exchange of certificates is proceeding. 

Annual meeting : February 20th, at Leeds. 

The association for the protection of the 
interests of Duteh holders of shares and 
obligations in the German-Netherianads 
Telegraph Co. reports the absence of funds 
for the payment of the coupons and обра - 
tions due for redemption on January 156. 1923. Nevertheless, 
the association states that it is in constant touch with the 
Government of Holland with the object of securing a satisfac- 
torv settlement of the claims of Dutch interests in connection 
with the result of the negotiations in Washington respecting 
the transfer to the Dutech Government of. the Yap-Menado 
able, which forms part, according to the Versailles Treaty of 
Peace, of the cable of the German-Netherlands Telegfaph Co., 
which was seized by the Allies. 


The German 
Netherlands 
Telegraph Co. 


, EMEN RR RR e | | | | | | | 


Vol. 92. No. 2,359, FEBRUARY 9, 193] THE ELECTRICAL REVIEW. 


229 


pN 


Internationale d'Energie 


The Société 


An Inter: Hydro-Electrique has been formed at the 
national oftices of the Société Financière de Trans- 
Holding ports, 46-43, Rue de Naples, | Ixelles, 
Company. Brussels, with a share capital of 90,000,000 


fr. This comprises 100,000 250-fr. preference 
shares, 300,000 250-fr. ordinary shares, and 40,000 founder 
shares of no specific value. ‘The properties transferred. to the 
new company include (1) 60,000 preference shares of $100 in 
the Barcelona "l'raction, Light and Power Co., which have been 
handed over by the Société Financiére, the Canadian & General 
l'inance Co., the Guarantee Insurance & Investment Co., Sir 
Junes H. Dunn, M. Alfred Loewenstein and M. A. Mathot, 
in return for 30,000 fully-paid preference shares, 45,000 fully- 
paid ordinary shares and 9,371 tounder shares; (2) 9,250 shares 
of $100 in the Mexico ‘Tramways Co. in return for 9,250 fully- 
paid ordinary shares and 462 founders’ shares, issued to the 
Guardian. Insurance Co.; and (3) 7,250 shares of $100 in the 
Mexico Tramways Co. in return for the issue to M. А. Loewen- 
stein of 7,250 fully-paid ordinary shares and 363 founders’ 
shares. After providing by the allocation of shares for the 
exercise of an option on further interests in the Mexico Tram- 
ways Co., a long list of subscribers has been arranged for the 
balance of 70,000 preference shares and 198,500 ordinary shares, 
among which the remainder of the founders' shares has been 
divided. . 
In order to comply with Stock Exchange 
Lancashire Regulations, an advertisement has been 
Electric Light issued iu the Press to the effect that the 
and Power Co., company recently accepted an offer of the 
Ltd. Power Securities Corporation, Ltd., to pur- 
chase 75,000 six per cent. cumulative con- 
vertible first preference shares of £1 each at the price of 218. ; 
153.00 seven per cent. cumulative participating preference 
shares of £1 each at 218. ; and 75,000 ordinary shares of £L 
each at 20s. per share. The company has also given the Power 
Securities Corporation an option to purchase (up to June next) 
an additional 22.637 ordinary shares of #1 each at 20s. 


Adelaide Electric Supply Co., Ltd.—For the year ended 
August 31st, 1922, the gross revenue amounted to £572,466, and 
operating expenses and taxes to £215,924, leaving net revenue 
of £156,542. After writing off cost of 74 per cent. debenture 
stock issue and providing for interest and sinking funds on 
debentures, £124,398 remains after putting £12,142 to general 
reserve. The total dividend, as stated last week, is 12 per 
cent. for the year. £40,072 is being carried forward. 

At the annual meeting of the company, held in Adelaide on 
Deceinber Tth last, Sir George Brookiman, the chairman, said 
that the sales of energy were double those of 1918; the gross 
revenne had shown an increase of 16 per cent., and the net 
revenue had increased by L7 per cent. The reserves stood at 


£311,530. 


Hong Kong Tramway Co.—The results for 1922 show a 
profit of $553,559 less the interim dividend $124,800. After 
including the balance brought forward. a final dividend of 
$291,589 is recommended. It is stated that at the annual meet- 
ing, to be held in Hong-Kong on April 11th, the directors of 
the London company will, with the dividend received from the 
Hong-Kong Tramways, Ltd.. recommend a final dividend of 
Фа. per share (at 2s. 2420. exchange). 


Kensingten & Knightsbridge Electric Lighting Co., Ltd.— 
The directors have reeommended a balance dividend of 7s. 
per share on the ordinary. shares. for the half-vear ended 
December 3ist, 1922, making, with the interim dividend, 12 
per cent. for the vear. A further reduction m the company's 
supply charges to consumers will come into operation as from 
the Lady Day meter readings. 


City of Buenos Ayres Tramways Co., Ltd.—l or the year 
ended December 31st, 1922, a balance dividend of Is. 3d. per 
share (naking 5 per cent. per annnni), less tax, is to be paid, 
£5.000 transferred to general amortisation fund, and £0,198 
carried. forward. 


Metropolitan Railway Co.—Dividend upon the ordinary 
stock for the past half-vear at the rate of 4} per cent. per 
annum, making 34 per cent. for the year, carrying forward 
£33,000, after placing £57,000 to depreciation and renewals 
and £15,000 to general. reserve. 


Reduction of Capital.—'' Z " ELECTRIC Lamp & SUPPLIES 
Со., LtD. axb Repucep.—A_ petition for the confirmation. of 
the reduction of capital from £30,000 to £26.000 has been pre- 
ented to the High Court, and will be heard in London on 
Vebruzry 16th, | 


Frederick Braby & Co., Ltd.—Interim dividend of 5 per 
cent., less tax, on the ordinary shares. 


St. James’s & Pall Mall Electric Light Co., Ltd.—Balance 
dividends for the year ended December, 1922, of 3s. 6d. per 
share оп the preference shares and 7s, Gd. per share on the 
ordinary shares, witha bonus of 23, per share, making a total 
of 144 per cent. for the year, 


STOCKS AND SHARES. 


TUESDAY EVENING. 
[г had been generally supposed that the rupture of the 
negotiations at Lausanne would be followed in the Stock 
Exchange by a fairly general break in prices, but the expected 
stream of selling on behalf of the public did not materialise. 
After a dull opening at the beginning of the week, the markets 
not immediately affected by foreign politics were quick to 
throw off any sympathetic sentiment which, to the Stock 
Exchange mind, is the invariable sequel. The subsequent 
events confirmed the impression that the Turks are still 
anxious for peace, and prices, as a whole, are distinctly firm. 

To get the question of the American debt settled, or partially 
settled, is regarded as a nuld bull point, although the settie- 
ment itself does not please those who consider its terms need- - 
lessly onerous and excessive. However that may be, the ебе: 
of the various foreign news, American, German, Turkish, &e. 
of the week is to leave markets in a steady though somewhat 
quiet condition, and the dimensions of the settlement which 
tinishes on Thursday are less than half those which charac- 
terised the account of a fortnight ago. 

Dividend declarations from the electricity supply companies 
are up to the best expectations. One after another, the under- 
takings show that they deserve well of their proprietors on 
account of the excellent results for 1922 which are now being 
published. Kensingtons spurted sharply, on the dividend 
announcement, and Londons are another share which have 
come into pronounced favour, owing to favourable rumours 
circulated in connection with what the company is likely to 
do. Dealers in the market complain that they are unable to 
get shares to meet a demand which is more pressing than ever, 
and one result of the remarkable strength shown by quota- 
tions is to emphasise the desire that the shares which are not 
yet split into those of the denomination of £L should be so 
treated at an early date. 

Chelseas have risen another 10s., making 27s. 6d. in a fort- 
night. Westminsters are 12s. 6d. higher, St. James's gained 
5s., Citys 9d., County of London 6d., while Brompton Ordinary 
at 33s. 6d. are 3s. 6d. better on the week. Whitehall Electric 
preference put on 1s. at 19s.; the debentures have risen to 904. 
The market as a whole shows pronounced strength. 

The Westminster dividend, making 12 per cent. for the year, 
is 2 per cent. better than that of the preceding twelve months. 
The Kensington's results are equally good, and Chelsea, as 
already mentioned, pays 10 per cent. for the year as against 
6 per cent. 

Edison-Swans at 3s. 8d. are 6d. up. English Electrics are 
similarly better at 178. За. and Siemens regained 6d. of their 
previous drop, hardening to 19s. 6d. "The preference shares, 
however, are a little dull at 25s. Calenders preference rose to 
13/16. Brush ordinary are steady at 25s. 6d. 

Amongst prices of cable stocks there is not much alteration. 
Great Northerns at 27 are 10s. lower. Oriental Telephones 
improved to 2 5/16, but the feature in this section is the buoy- 
ancy of Marconis, the shares rising to 2$, at which price thev 
were strongly supported. As previously mentioned, the coni- 
pany is said to be doing well out of the profits it is making 
upon the broadcasting business. The preference shares moved 
in syinpathy. Canadian Marconis, the report in which is ex- 
pected next month. have searcely moved from 118. 3d., inter- 
est in them being at a low ebb, and New York has been doing 
nothing worth mentioning in Radio Corporations. 

British Columbia Electric Preference rose. four points. to 
80}, on investment demand which recognises that 61 per cent. 
on the money from a stock of this class is liberal. The deferred 
gained a point at 904, at which price the return on the money 
is just under 7 per cent., free of tax, equal to 94 per cent.. 
taking tax at 5s. in the £. Anylo-Argentine Tramways first 
and second preferences came to the common level of 31. In 
the London group, British Electric Traction preference put on 
two points at 96. Mexican Light & Power first bends fell to 
634, vet some of the other Mexican utilities are better. The 
latest rumour has it that loan negotiations between the United 
States and Mexico will come to a satisfactory head next month. 

The Metropolitan Railway dividend of 34 per cent., as against 
24 per cent. for the previous year, was scarcely up to expecta- 
tion, and the price has gone back to 6L. Lively interest centres 
in the District announcewent, which, at the time of writing, 
is not out. Some people are looking for as much as 4 per cent. 
for last vear, and a rise of two points in the price reflects what 
may appear somewhat exuberant optimism. Underground Їп. 
come Bonds are better at 931, but the ‘А " shares shed Is. 
Business in the Tube 4} per cent. debenture stocks continues 
on the basis of 94 for the scrip shares, though holders of 
registered stock find that in selling, еу have to aecent a point 
less than the price. quoted for bearer: owing, of course. to 
the fact that the Inland Revenue stamp duty is 20s, per £100 
monev. 

Rubber shares are keeping their prices, the ~. 7-9 having 
hardened to 15. 6d. per lb. There is a good deal бошт ^n 
amongst Iron and steel issues. Bolekow Vaughan new 6 per 
cent. debentures, issued at 994, started off in the market at 
1) premium, Armament shares are quieter, with compara- 
tively little doing. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HoME ELECTRICITY COMPANIES. 


Dividend. Price 
———— Feb. 6, Rise or Yield 


1990. 1991. 1923. fall. p.c. 
Brompton Ordinary а n. 19 19 83/6! +3/6 2811 8 
Charing Cross Ordinary .. ... 8 9 8i — 69 1 
do. do. do. 48 Pref.... 4 4i 4А — 6765 
Chelsea are i» "m РЕР 6 6 8k +4 6 3 1 
City of London .. .. .. .. M M 45/9 +9d. 6 46 
do. do. 6 per cent. Pref. ... 6 6 28/- — Б 4 4 
County of London ... eee 2 >» 8 8 . 82/6 +68. 60 0 
do. до. 6percent.Pret. .. 6 6 là = 544 
Edmundson's Ordinary ... e . Ni Nil 23 — Nil 
do 6 per cent. Pref 6/- 19J. 4R +h 673 4 
Kensington Ordinary e 9 10 8$ +2 617 2 
London Electric ae 9à 4 83 tu 816 2 
do - do. 6 per cent. Pref. 6. 6 5è — 5 17 1 
Metropolitan ... > see e .. .. T? 1 64 +k 688 
do. 4$ per cent. Pref. ... 44 44 4 — 510 9 
Newcastle-on-Tyne Ordinary... . 8 Nil i8 — Nil 
do 5 per cent. Pref. dE & 5 15/9 = 67 0 
do 7 per cent. Pref. = 7 22/. = 678 
Notting Hill, 6 per cent. Pref. ... 6 6 93 — 69 9 
North Met. Elec,, 6 per cent. Pref. 6 6 134 — 513 0 
Urban Ordinary УА Vds ass Nil Nil 11 — Nil 
do 6 per cent. Pref. 2h 2} 44 — 613 
88. James’ and Pall Mall ... 19 193 93 +1 6 3 1 
South London kb. Dees 7 7 42 — 518 0 
South Metropolitan Pref. ... 7 1 1А — 618 0 
Westminster Ordinary .. .. .. 10 10 9 +Å 611 1 
Whitehall Elec. Inst., 74 per cent. Pf. — 94 19/. *1- 718 0 
TELEGRAPHS AND TELEPHONES. | 
Anglo-Am. Tel. Pref, Ws cw «X 6 6 1084 - 616 0 
do. Det. es 0. 5.  ]1à 846 29i = 6 14 10 
Chile Telephone .. .. .. .. 6 6 98 — 416 0 
Cube Sub. Ord. We! mem di o CT o4 72 — 908 
Eastern Extension... .. .. .. 10 10 19 — 55 38 
Eastern Tel. Ord. ... ees FR .. 10 10 1891 — b 6 6 
Globe Tel. and T. Ord. .. .. .. 10 10 19 — 558 
do. do, Pref. .. .. ow 6 6 ni — 5 6 8 
Great Northern Tel. РЕ А 94 22 97 —} 820 
Indo-European sis 10 10 85 = 710 
Marconi... eos өөө eee 25 15 98 td. 514 8 
Oriental Telephone Ord. ... .. 219 19 2, + à 414 3 
United R. Plate Tel. + o0 o 8 8 7 — *5 14 4 
West India and Panama .. .. .. Nil Nil TC — Nil 
Western Telegraph... .. .. .. 10 10 182 — © 68 
Home RAILS. 
Central London Ord. Assented ^ 4 4 68 — 617 8 
Metropolitan .. .. .. eee 4 14 9 61 +1 814 9 
do. District .. .. .. NU 1 49 +2 2 7 
Underground Electric че .. Nil Nil 8 — а Nil 
do. . do. "A" .. .. Nil Nil 1. —1/. Nil 
Income ^ 3 4 934 +1 4 5 b 


HOME AND FOREIGN TRAMS, &С. 


Anglo-Arg. Trams, First Pref, ... .. Gh 19 Bb — 170929 
do. do. nå Pref. .. Nil % 8b —$)i 811 0 
до. do. 6 per cent. Deb. өөө 6 b 89 сас 6 2 0 

British Electric Traction e 4 — 664 — 615 4 

ao 6 рег cent, Pref. .. 6 6 96 +2 6 50 
Brasil Tractiong .. ... .. „ NU Nil 45 — 811 9 
British Columbia Жоо. Riy. Poe. ^ 6 6 +4 6 4 5 

до, до, Preferred ove 6 28- 164xd +1 *8 4 0 
do. ao. Deferred ^ B 1%. 90xd + *618 6 
do. do. Deb .. .. ага Ti — 898 

Lond. and Bub. Trac, 6 percent. P... 2% 9 16 — 619 

London United Tram deb. ~ = é 4 623 = 6 8 0 

Mexico Tram. 5 per cent. Bonds .. Nil Nil 70h - 676 

do. 6 per cent, Bonds „ Nil Nil 55k ome ни 

Mexican Light Common... oo c NU NU 19 -$ Nil 

do. Pref. eee ore soe Ril Nil 4% -— Nil 
ёо. ist Bonds. ecc өөө Nil 6 683 — 84 q 17 6 
MANUPAOSURING COMPANIES, 

Вебсоек & Wiloox ... .. .. „ ии 895 +X 418 0 

British Aluminium Ord. .. .. „ 10 B 18/8 EX 59 7 

British Insulated Ord... .. «we иц wA | — 6 910 

Callenders өөө өөө eee ee m 15 15 85 — 6 18 4 

do. 63 Pref.... ° ove ese 6 L^] 1й + M 6 9 Б 

Crompton Ord, " ^ >» d б 16/8 = 681 

Edison-Bwan .. .. .. . .. 0 NI 3/8 +64. Nil. 

Electric è P è 10 10 Hd — 766 

English Electric а А ^ В 65 17/8 +6d. 616 0 

do. do. Pref ... 6 6 1 — 600 

Gen. Elec. Pret. ee өөө eb е4 21/9 e 5 19 6 
do. Ord. " | 10 6 19/8 = 5 4 0 

Henley .. .. .. . 15 16 2] — 66 4 

do. 4$ Pret, e 05 o5 A 4i a — 5 210 

India-Rabber ... ses Ls ^ 10 = 18/- — — 

Met.-Vickers Pref. ... .. .. .. B В 25 — 611 3 

BlemensOrd. ... .. .. .. .. 10 10 19/6 4 64 Nil. 

Telegraph Con. C W 262 — чы 6 


* Dividends paid tree of Income Tax, 
t New shares. 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS, 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances 


Prioe Fortnight's 
CHEMICALS, &c. February 7th. | Inc. or dec. 
a Acid, Oxalic eve өзө oco oce per 1b 6йа, 4d. dec. 
a Ammoniac, Bal  ... ..  .. рег ton s 
& Ammonis, Muriate (large orystal) T | #48 be 
a Bisulphide of Carbon eee eco os е eee 
акаа. hate pee pee eee [1] 15s. eee 
a. pper р ч eee ase өзө oo eee 
а Potash, Chlorate И рег 1Ь. 4d. to 4$d. um 
а ,  Perchlorete m 5 m Я t 
а Shellso nm - 595 ew рег owt. £19 Ее 
а Sulphur, Sublimed Flowers  ... T e 
& [T] Lump eee eee " FT] £8 10s 12/6 dec. 
a Soda, Chlorate eco 00е ое рег lb. eee 
а „ a Apres yea eee per ton Pn 
а Sodium Bichromate, casks per 1b. 44d. 4d. dec. 
METALS, &c. 
b Aluminium. Ingots... per ton 2100 eee 
b ' oe Wire eee ee per lb. 1/9 to 9/6 m" 
b [T] Sheet eee eee eos ee 16 to 4. ево 
p Babbitt’s Metal and Anti-friction Metal— i 
Grade I ... - Zos per ton net £172 £4 inc. 
Grade II ooo coe 06 ee rT) 21926 £2 inc. 
Grade III eee eo 06 oe £71 a £2 inc. 
с Brass (rolled meta! 2" to 12" basis) per lb. Old. d. ine 
€ . Tubes (solid drawn) RN P 1/- to t/01d . ine 
e ee i ooe [II] ee 1034. d. ine 
с Copper Tubes (solid drawn) " Bu d. ine 
€ v $ selected) per ton £98 . Hinc 
с ee oet eee oce ooe e [1] £96 £2 inc 
с ee eve Tm" oe £98 £9 inc 
d  .  (Electrolytic) Bars ais £72 108. 85/- inc 
d ee ee eots ee £145 108. TP 
d ee ee T) 28 108. 85/- inc 
d ee ee H C. Wire per lb. 103d. ved. inc 
? Ebonite Rod [LI e oe ee 8/6 | [TI] 
f [T] Sheet (YY) ee 8. m 
a German Silver Wire ove oe 2/6 , eee 
h Г] fine 906 өзө ee 19/6 TII 
A India-robber, Рага Eu „Мб ld. дес. 
i Iron (Cleveland Warrants)... per ton 02s. 64. wes 
| , Wire, pn" No. 8, P.O. qual. T 294 oes 
g Lead, English Pig... .... .. "o £99 5e. 10/- inc. 
g Meroury ... A .. per bot. |£107/6d.to £1010//110/- to 12/6. dc. 
e Mica (in original cases) small per lb. Ud. to B/- a 
в ee ee medium ° [1] 4l- to 8j- ITI 
09 a TI ry) 10/- to 90/- & up. ove 
э Phosphor Bronze, plain oasti e 1/13 d. inc. 
Р + drawn bars and i d . ine. 
p „ rolled strip & sheet TI . inc 
p T] wire өөө m eee Т 1/4 . ine. 
о Platinum  ... s.e . рег ов. #25 os 
d Silicium Bronze Wire .. e.. per lb, 1/04 èd. inc 
г Bteel, Magnet, in bars ..  .. T 10d. 5 


a Tin, Blook (English) | e. ~ рег юп 


£188 10s. to £184 


a 
; f 
с 
d Frederick Smith & Co, 1 Richard Johnson & Nephew, 144, 
PA ЖЕ d бош п Р. Ormiston & Sons. 
f Indis-Hubber, ө Johnson, Matthey & Oo., Ltd, 
Telegraph Works Oo., Ltd. р О. Clifford & Son, Ltd, 
F., Dennis & Co. 


Indian Water Power.—Lecturing to the Indian Science 
Congress on hydro-electric оеш, Lieut-Col. В. Вайуе said 
that the coal age all over the world was rapidly drawing to a 
close, and especially in India whose resources in steam coal 
would, at the present rate of consumption, be entirely used up 
in 70 or 80 years. The future economic stability of the country 
entirely depended upon development of water-power, and in 
Northern India that hinged upon the development of the 
Himalayan rivers. Available markets for power in Northern 
India were not as yet sufficiently concentrated to justify the 
development of separate projects for each industrial area unless 
the rivers could be devoloped by using the comparatively ex- 
pensive low falls available. This left two alternatives—either 
the development of large national projects, serving thirty or 
more towns, entailing widespread transmission, large initial 
capital and consequently nationalisation—-or else the adoption 
of low-fall schemes in each locality. 

Hydro-electrical development problems in India were in the 
main administrative and political rather than technical. Large 
amounts of capital such as at present appeared to be bevond 
the resources of the provinces would have to be found and this 
could only be got by resort to western capitalists, who 
would be prepared to find the capital only if a safe return 
was guaranteed.— Reuter (Lucknow). 


Trials of Electric Vehicles in France.—With. the. object 
of giving an impetus to the use of electric motor vehicles in 
France, the Union des Syndicats de l'Electricité, of 25 Boule- 
vard Malesherbes, Paris, in connection with the French 
Automobile Club and the Society of French Motor Manufac- 
turers, proposes to organise a reliability trial of all classes of 
electric vehicles—both for pleasure and ‘industrial purposes— 
from September 15th to 30th next. The trial is, we under- 
etand, to be restricted to vehicles of French manufacture. 
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THE MAGN ETRON | 


IN view of the reference by Dr. Langmuir to the use of the 
“magnetron,” for the control of thermionic currente of 
large power, in the lectures which were abstracted in our 
issue of January 96th (p. 132), the. following account of this 
type of valve may be of interest. It 1s based upon a lecture 
delivered by Mr. A. W. Hull before the AMERICAN INSTITUTE 
or ELECTRICAL ENGINEERS (Journal A.I.E.E., September, 1921). 
Dr. Langmuir stated that a 1,000-kW magnetron was in 
process of development : — | 

The ‘‘ magnetron " is a vacuum electric device which is 
controlled by magnetic field. It belongs to the '' kenotron ” 
family of vacuum thermionic devices. | | 

Structurally, the magnetron is a simple kenotron whose 
elements are gyuimetrical about an axis. It may consist of 
a straight filament surrounded by a cylindrical anode, a 
straight rod-shaped anode, surrounded by a helical filament, 
or it may have three elements—a filament, grid, and anode, 


` 
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all symmetrical with respect to a common axis. Circular 
symmetry with respect to an axis 18 essential; the funda- 
mental distinguishing structural feature of the magnetron is 
its symmetry. 

A second essential structural characteristic is that it should 
be of such form that a magnetic field parallel to the axis 
сап be conveniently and economically applied. The glass 
envelope is a tight-fitting cylinder, concentric with the elec- 
trodes, so that a solenoidal coil may be wound directly on 
the glass; and the anode is slotted longitudinally, so that 
the magnetic flux produced by the solenoid will not be 
neutralised by eddy currents. 

Electrically, the magnetron is a valve, operated by magnetic 
field. If a constant voltage is impressed between cathode 
and anode, the current that flows through the tube is not 
affected by a magnetic field weaker than a certain critical 
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Fig. 4. 


value, but falls to zero if the field is increased beyond this 
value. The magnetic field must have its lines parallel to the 
axis of the tube. 

Fig. 1 shows the tube and circuit. The cathode is a straight 
tungsten filament, the anode a circular cylinder. А battery, 
B,, heats the filament to incandescence, and another batiery, 
B,, impresses à constant voltage between cathode and anode, 
the anode being positive. This is a plain kenotron arrange- 
ment, and if the temperature of the filament is high enough, 
a current will flow across the vacuum. The magnitude of 
the current will be limited either bv the temperature of the 
filament or the voltage of the anode, whichever gives the 
smaller value of current. 

The addition of a magnetic field, produced by the solenoid 
8, imposes a third type of limitation upon the current flow. 
If the field is weaker than a certain critical value, the full 
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current will flow, limited only by filament -temperature or 
voltage; if the field is stronger than this critical value, no 
current will flow. "The action is similar to that of a relay. 
The magnetron relay has the advantage of no moving parts 
and no inertia—its speed is limited only by the time necessary 
to build up the magnetic field, which may easily be made less 
than one millionth of a second. It has the disadvantage that 
it is а high-resistance relay, since it requires а vacuum tube 
in the circuit. | 

A typical gauss-ampere characteristic is shown in fig. 3. 
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The abscisse are gausses, or lines per cm.’, the ordinates 
current through the tube. The anode was a cylinder 14 in. 
in diameter and 44 in. long, the cathode a 4-inil straight fila- 
ment. It is seen that for all values of the magnetic field 
less than 23 lines per cm.?, the valve is wide open, and the 
same current flows through the tube as when the magnetic 
field 1s zero. For fields larger than 95 lines per cm.? the 
valve is closed, and no current flows. It will be noted that 
the transition from **ореп ” to ''closed " condition is not 
quite abrupt. This is due mainly to lack of symmetry. In 
a well evacuated perfectly symmetrical tube, the transition 
should be very nearly abrupt. 

In fig. 2 the maximum current is limited by the voltage 
between cathode and anode. The effect of the magnetic 
field is the same, however, whether the maximum current is 
limited by voltage or temperature. This is shown in fig. 3, 
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Pig. 6. 


which gives the characteristics of the same tube at four 
different filament temperatures. In the upper curve the 
temperature is high enough so that the current is limited 
only by the voltage. In the other three, the current is 
hmited by the filament temperature. i 

The critical value of magnetic field that is just sufficient 
to close the valve depends only upon the diameter of the 
anode and the voltage across the tube. It is inversely pro- 
portional to anode diameter, and directly proportional to the 
square root of the voltage between cathode and anode. A 
current of 100 A at 9,000 V was reduced to a few milliamperes 
by the magnetic field alone. 

A more sensitive form of magnetron may be made by putting 
the anode inside the cathode instead of outside. The tube 
and circuit are shown in fig. 4. The cathode is a helical tung- 
sten filament, 4 in. in diameter, the anode /a straight tung- 
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sten wire 0.01 in. in diameter. The maynetic field required 
to operate a magnetron with internal anode is smaller than 
for an external anode of the same dimensions by a factor 
equal to the ratio of the diameters of the cathode and anode. 
In the tube shown in fig. 4 this ratio is 25, so that the field 
required to close the valve is only 1/25 as great as for a 
tube of similar dimensions with external anode; i.e.. a 
tube with a 10-mil straight filament surrounded by a 1-in. dia- 
meter anode. The cut-off is less abrupt, however, in the in- 
ternal anode tube. 

The magnetron is closely analogous to a direct-current 
motor running without load. It is shown in cross-section in 
fig. 5. The electrons that start to move radially outward, 
under the influence of the impressed: e.m.f., are acted on by 
a tangential force tending to curve their paths into spirals, 
and the tangential component of velocity thus imparted re- 
acts with the magnetic field (which is normal to the plane of 
the figure) to produce a radial component of force on the elec- 
trons, inward toward the filament, in opposition to the e.m f. 
of the battery. If the magnetic field is sufficiently strong this 
inward force, due to the circular motion of the electrons, will 
just balance the e.m.f. impressed Ьу the battery. Hence the 
electrons. though perfectly free to move about in the vacuum, 
are unable to reach the anode, even though driven by an 
e.m.f. of 10.000 volts or more. The back e.m.f. due to their 
circular motion equals the impressed e.m.f. 

The magnetron differs from the motor in two important 
respects : 

1. The motion of the electrons is resistanceless and nearly 
inertialess, so that the back e.m.f. is established instantly 
when the voltage is applied, and is exactly equal to the ap- 
plied voltage. 

2. There is a critical value of magnetic field below which 
the back e.m.f. in the maenetron cannot equal a given im- 
pressed e.m.f., and the valve will not close. For all fields 
stronger than this critical value, it will close. "This critical 
field is a function of the voltage. and is given by the very 
simple formula H=6.72/Vv/R. where v is the potential ACTOSB 
the tube, in volts; в, the radius of the external unode, in 
ст.; and н the magnetic field in lines per em.* 

The kenotron rectifier exemplifies the control of current 
from one metal electrode in vacuum to another by the tem- 
perature of the electrodes. 

Tungsten gives an emission of hundreds of amperes per 
sq. em. at its melting point, and a large filament will run 


for years at a temperature that gives an emission of 1 ampere 
per cm.?, or 10,000 amperes per square meter of filament gur- 
face. For example, a filament one-quarter inch in diameter 
and four feet long vill operate continuously for years with an 
emission of 225 amperes, and will operate intermittently 
with an emission of several thousand amperes. It is thus 
evident that the kenotron is capable of rectifyiug very large 
currents at high voltages. 

The magnetron has been used as a '' synchronous detector ” 
in continuous-wave radio-telegraphy, in the transoceanic re- 
ceiving stations of the Radio Corporation. In this case the 
magnetron acts as a simple high-frequency valve, opened and 
closed at approximately signal frequency by a locally gene- 
rated magnetic field, letting through first the positive peaks 
of the signal and then the negative, and giving an audible tone. 

It can be used as an amplifier, the current to be amplified 
being used to energise the magnetic field, and the output cir- 
cuit being in series with the tube and battery; and as a 
generator of high-frequency alternating current. 

One of its applications is to lightning and surge arresters. 
The magnetron is connected in multiple with the machine to 
be protected, and the magnetic field is adjusted so that no 
current flows through the magnetron under normal conditions. 
If the voltage rises above normal, however, as soon ав 
it reaches a definite predetermined excess the magnetron valve 
opens wide, allowing a very large current to flow, but closes 
again as soon as the voltage falls below the same value. The 
time lag in the tube is nearly zero. Fig. 6 shows a simple 
application in which a magnetron is used to protect a high- 
voltage d.c. line. 

* The tube shown in fig. 1 is capable, with larger filament 
and water cooling, of handling hundreds of amperes at almost 
any voltage used in engineering. One may predict that one 
year will see these tubes in use as kenotron rectifiers for series 
arc lighting. Five years will see them in sub-stations replacing 
synchronous converters. In ten vears they will be on electric 
locomotives, either as rectifiers, allowing the use of d.c. motors, 
or as variable-frequency alternators, taking their power from 
a high-tension d.c. trolley line. Twenty years will see d.c. 
transmission lines, fed through transformers and kenotrons, at 
any convenient points, by alternators of any frequency, and 
tapped by the same tubes acting as magnetron alternators. or 
some equivalent pliotron or combination vacuum-tube alter- 

nator. The power capacity of tubes is ample for these pur- 
poses. Electron devices are not small inherently; they are 
only young.” 


BRITAIN’S PROSPECTS IN ARGENTINA. 


'* No private capital, either foreign or local, has ventured since 
1914 to undertake extensions or new schemes connected with 
railways, navigation, light and power, tramways, telephones, 
port improvements, waterworks and drainage schemes." 
Such is the significant and caiegorical statement made, regard- 
ing the Argentine Republie, bv H.M. Commercial Secretary at 
Buenos Aires (Mr. H. O. Chalkley) in his recent report on 
financial and economic conditions in that country. The reason 
he gives is the simple one that existing enterprises of this 
nature do not olfer an attractive, nor in the majority of cases 
even а remunerative, return on a pre-war capital cost. Опе 
cannot but agree that it is immaterial whether such enterprises 
are prevented from increasing rates and charges by Govern- 
ment and municipal action, which is the common experience, 
or by the existence of the economic conditions where increased 
charges yield lower revenue. The result, as Мг: Chalkley says, 
is the same. No new capital which would have to earn a 
return on post-war cost of construction can in these circum- 
stances be attracted. 

The effect on trade is the disappearance of the heavy orders 
for machinery, materials, and supplies and of the correspond- 
ing demand for labour, which such investments created before 
the war. In the construction of railroads, State enterprise has 
to some extent taken the place of private capital, but, accord- 
ing to H.M. Commercial Secretary, confidence in the commer- 
ci3] future of these undertakings is not great. 

It is not clear, however, that the Commercial Secretary 
desires to discourage British manufacturers from making offers 
to supply the necessary railway material. It seems unneces- 
sary to do so, for it would be sufficient safeguard if the supplier 
insisted on payments in cash. Then it would not concern 
him if the State had to wait until some future date before a 
return was shown on the outlay. No doubt if British. houses 
do not bid for the business, American or Belgian firms will. 

Indeed in a section of the report which deals with foreign 
competition, the Commercial Secretary says that the basis of 
competition for the Argentine market in products and manu- 
factures which the United Kingdoin. can supply is broadening 
out from the position of recent years, when the United States 
and the United. Kingdom were practically the sole competitors. 
Not onlv has competition on a large scale from Germany been 
renewed, but Belgium also has largely increased her trade, 
While Spain, France, Italy, and Japan are in competition with 


British goods in many varieties of products. Moreover, many 
classes of goods are now made locally which were normally 
imported before the war. This local competition appears likely 
to continue. It is especially marked in comparison with the 
pre-war period in boots and shoes, clothing, furniture, pro- 
Visions and beverages, leather goods, electrical fittings, orna- 
mental ironwork, soap and perfumes, glass and cement. 

It is the logical deduction from the con- 
ditions as far as they can be seen in Buenos 
Aires that, of all countries, the United 
Kingdom has the best prospects of increas- 
ing trade with the Argentine. The large trade which Ger- 
many has regained purely by low prices 1s the result of currency 
inflation and its effect in reducing the real remuneration of 
labour. No country can for long maintain an increasing and 
profitable trade based on an inflated and unstable currency, as 
every South American country knows from experience. Even- 
tually financial insecurity introduces the first symptom of 
collapse, i.e., the inability of the manufacturer to take firm 
orders for forward delivery, because he does not know what 
exchange will be when he comes to deliver, or what his labour 
and raw materials will cost hun during the course of manu- 
facture and shipment. Importers in the Argentine have had 
considerable experience of the uncertainty of dealing with Ger- 
many. In many cases shipments were not made until after 
repeated increases of prices, 1п some not at all, and in others 
importers who had covered payment against shipments not 
effected had to dispose of their exchange subsequently at heavy 
loss. Practically no business is now done in marks, all quota- 
tions being in Argentine currency. These difficulties would be 
considerably greater if it were not for the assistance of German 
merchant houses and branches in Buenos Aires, who are well 
versed in competitive. prices and conditions, and are willing to 
take the speculative risk of doing business in Argentine cur- 
rency without having firm prices from Germany. While 
accentuated in the case of Germany, the same conditions apply 
in a less degree to other competing European countries with 
inflated and depreciated currencies, and their effect must be to 
give prices an upward and uncertain tendency, in the measure 
as the eost of labour overtakes the proportion of depreciation. 

Turning to the United States, the tariff there creates 
obstacles to the expansion of the United States export trade, 
by the usual effects on exchange and retwre freight rates, and 
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in raising prices on goods for export in competition with other 


countries. 

An incentive to fresh effort should be 
found in the Commercial Secretary's asser- 
tion that '' Once British prices become com- 
petitive with those of other countries, by reduction in cost of 
production, by increases in competitors’ prices, or by the com- 
bined process, every other consideration—qualities, methods, 
deliveries, local connections—is in favour of British trade.” 

Amongst the branches of the Argentine import trade, in 
which there is little likelihood at present of the United States 
lusing ground to competitive countries, Mr. Chalkley mentions 
boot and shoe factory machinery, agricultural machinery, and 
kinematograph material. In coal, galvanised sheets, wire, and 
tinplate, however, she has lost ground to the United Kingdom; 
in iron and steel prcducts to Belgium and Germany; and in 
hardware to Scandinavia. 


Mr. Chalkley acquits the British manu- 
facturer of the charge which is made 
against him that he 1s indifferent to chances 
* overseas. 

Statements, he remarks, continually appear in the United 
Kingdom to the effect that great opportunities are waiting for 
British manufacturers in South America which are lost by 


Competition. 


A Charge 
Refuted. 


their neglect, their failure to study local requirements, their 
unwillingness to engage in more extensive propaganda and 
advertising, and particularly their alleged refusal to grant the 
same credits and conditions of payment as their competitors. 
With exceptions of relatively minor effect on the aggregate of 
British trade, H.M. Trade Commissioner says such statements 
are incorrect with regard to the Argentine; the trade of com- 
petitors in manufactures and products which the United King- 
dom could also supply is in the main secured on prices, in- 
cluding freights, and there is no purpose in seeking for other 
causes and remedies. 

With regard to the proposal to utilise for 
power purposes the Iguazu Falls, which are 
about 1.200 km. from Buenos Aires, an 
agreement is nearing conclusion between 
Argentine and Brazil to facilitate subsequent realisation of the 
scheme. There is no present prospect of actual construction. 
Similar proposals to utilise the Salto Grande falls of the River 
Uruguay are in abeyance. The Provincial Government of 
Mendoza has asked for legislative authority to grant а con- 
cession, after calling for public tenders, for the utilisation of 
the Nihuil Falls of the River Atuel. The Provincial Govern- 
ment states that several applications have been received for 
such a concession, but that it 1s thought desirable to obtain 
competitive proposals from foreign firms.  ' 


The Iguazü 
Falls. 


THE DEVELOPMENT OF THE DOMESTIC LOAD. 


Yet another branch of the sales side of the electrical industry 
was dealt with in the Electrical Development Association lec- 
ture on February 2nd, by Mr. Davivson (Borough Elecirical 
Engineer at Barnes), viz., pushing the sales of portable acces- 
sories, such as irons, fans, small cookers, &c. Mr. Н. Marryat 
presided. 

Mr. Davidson took his own area as an example to show the 
field that is awaiting attack in this connection, and indicated 
some of the methods which he is taking to attain the desired 
end. l'or instance, there is one street of 140 maisonettes in 
Barnes, all of which are fitted for electricity, but the revenue 
from them is only £250 per annum, whereas the gas coinpany, 
which has installed gas cookers and many fires, draws 41,000 
from the same tenants. In the district as a whole there are 
10,000 houses, 5,000 electricity consumers, 9,500 gas consumers, 
100 electric cookers, 9,000 gas cookers, 1,600 electric irons, 
1,200 .electric fires, and 8,000 gas fires. The disparity in the 
figures is obvious. There is also 250 kW of small electrical 
apparatus installed; the charge for electricity for heating and 
cooking is from ld. to 144. per kWh, and the price of gas 1s 
ös. per thousand cubic feet. 

Mr. Davidson did not hesitate to be very frank about the 
attitude of many supply engineers, whose inactivity, he said, 
was very marked in the residential areas where the cooking and 
heating load was all important. There should be distribution of 
suitable literature and demonstrations and exhibitions; more- 
over, to make electric cooking attractive, a tariff not in excess 
of one penny per kWh must be made standard. Thirteen 
years ago the Norwich system was adopted at Barnes, and in 
almost every instance it was effective in increasing the demand 
of the consumer threefold. 

It would be an advantage to the supply authority and the con- 
sumer, said Mr. Davidson, if instead of discounts being 
allowed, the supply authority was to hand out small appara- 
tus, such as irons, toasters, bed-warmers, curling tongs, 
heaters, &c., to the consumers when they paid their accounts, 
although he foresaw that such a policy might not meet with 
the concurrence of the contractors. Nevertheless, it would 
keep the whole of the money within the industry and practi- 
cally reinvest the profits in the undertaking. 

A novel and ingenious method of propaganda was adopted by 
Mr. Davidson. He engaged a young couple to yo house hunt- 
ing during week-ends, interviewing the speculative builder, 
admiring the house, pointing out its beauties, and winding up 
with telling him that had the house been fitted for electric light 
it would have complied with their requirements. As a point 
to builders Mr. Davidson urged that the bedroom fireplace 
could well be dispensed with and its expense saved; such fires 
were used very infrequently, and an electric fire was much 
more serviceable and economical. As an instance of the value 
of the accessory load it was pointed out that the addition of 
3.00 flat irons in any district, with electricity at 134. per 
kWh—assuming an average consumption of 80 kWh per 
annum—would bring іп a revenue of £1,500. Mr. Davidson 
believed such a result could be obtained if the irons were sent 
round in a van and left with householders on a sale or return 
basis. Similarly, a host of otber small accessories should be 
distributed, as the introduction of such appliances was the fore- 
runner of the complete electrical equipment of the kitchen. It 
was suggested that in the ideal electric kitchen each saucepan 
should be fitted with a self-contained heating element, not- 
withstanding the objections, which Mr. Davidson did not 
think insurmountable. Again, hot water should be pro- 
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cured by the installation of а moderate-size tank with a system 
of series-parallel control arranged for water to be boiled at 
various speeds, the lowest to be used for night boiling. There 
was no need for the apparatus to be of '' window-case '' finish, 
and manufacturers should concentrate on reducing costs, even 
if the articles as a result merely looked more serviceable. On 
the other hand, great care should be exercised in hiring such 
appliances as washing machines, where the cost of the appara- 
tus was out of all proportion to the amount of electricity used. 
On the general question of hiring, it was stated that the pre- 
vailing feeling was that it would be suicidal for supply authori- 
ties to undertake this on any large scale until apparatus was 
more standardised. 

After a few general remarks with regard to salesmen, it was 
suggested that it would be advisable to set up in every town a 
central showroom on co-operative lines, the supply authority 
being responsible for the premises; the policy would be dictated 
by а committee of contractors, the cost of upkeep of the 
showroom being met out of a proportion of the discount 
allowed on goods sold through the showroom. In large towns 
it would be a profitable departure to institute demonstration 
vans, by means of which domestic apparatus could be brought 
to the door of the consumer for test, trial, and sale. 


: Discussion. 


. The CHAIRMAN emphasised the great importance of collective 
advertising, through the E.D.A. or some such organisation 
which did not bear the stamp of a particular manufacturer or 
retailer. At present it was not a paying proposition to push 
apparatus with regard to people not already willing to buy, 
and who had to be persuaded to do so. 

Mn. W. A. GILLOTT suggested that from the figures given by 
Mr. Davidson with regard to the Barnes undertaking the 
results were very small, and if a proper hiring policy “were 
adopted in Mr. Davidson's district he would surely double his 
4,000,000 kWh in а couple of years. With electricity at 14. 
and 14d. and gas at 5s. there must be something wrong there. 
Some twelve years ago he went round a district in a motor car 


‘dropping irons at people's houses, a scheme that was very — 


effective. A specification for a standard cooker had been 
drawn up by a committee, and one manufacturer had decided 
to make 200, but the very people who sat on the committee 
would not buy the standard cooker. As to cost of laying 
mains, the domestic load had proved to be profitable, and he 
had found that 1 kW of maximum demand on the station gave 
a return of 3,000 kWh. 

MR. W. R. RawLiNGS referred to the difficulty in the appli- 
cation of domestic apparatus to the average house already 
wired. He believed the day would come when they would 
revert more or less'to the old system of applying a fuse to each 
point where the domestic apparatus was to be used. The wiring 
would be modified when the new I.E.E. rules came into force, 
but thev did not go far enough. A house to-day should be 
wired with a safetv factor on heating alone that would make 
every circuit capable of carrying 20 amps. If each point 
then had a fuse capable of protecting the apparatus connected 
to it the system would be perfectly safe and economical. Jf 
they demanded, as to-day, that circuits must not carry more 
than 3 amps. at 200 volts, and if they wished more than one 
point to be connected to it, they were adding to the cost of 
wiring and putting a veto on the application of domestic appa- 
ratus. He suggested the E.D.A. should advertise to make 
clear to the public that there was heat in electricity, because 
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the public had it in mind that there was none. Supply authori- 
ties would profit most by the E.D.A.’s efforts, and why they 
could not subscribe more to the E.D.A. he knew not; supply 
uuthorities could do much more than they were doing. 

Mr. L. L. Rosinson (Borough Electrical Engineer, Hackney) 
said the object of municipal undertukings was not to make 
money, but to supply electricity as cheaply as possible. Who 
would benefit more than the contractor, who made his 25 or 
33 per cent. out of the job, while municipal undertakings sold 
at cost? It was no good worrying the E.D.A. to do more un- 
less contractors and supply authorities found more money. 
His experience was that the contractor was a broken reed to 
rely on. 

Mr. Nosss said quite a lot of business could be done with 
1,000 watts for heating water. From an analysis of station 
particulars it appeared that the average station engineer was 
content with a 15 per cent. load factor. That seemed strange 
when a water-heating proposition, which need not come on the 
peak at all, would give a load factor approaching 60 per cent. 
Mr. Bowden, of Poplar, had suggested that water could be 
heated by turning off-peak ‘juice’ into water storage, and 
it could be given at almost fuel costs. With 500 watts they 
eould get 50 gallons of hot water per day working on a 
24-hour load factor, and that was the average amount for a 
family of four or five. 

Mr. J. W. ВЕАССНАМР (director E.D.A.) said it was generally 
assumed that water heating was the worst proposition before 
them, but he considered they would actually find their salva- 
tion in hot water. The apparatus was extraordinarly simple: 
an element was used which was comparatively cool, and 
without inconveniencing the consumer the supply authority 
could cut the electricity off at the peak. If they went to Mr. 
Davidson with about 1,000 kW of off-peak water heating load 
he would probably cut his 14d. in half. 

The CHAIRMAN said Mr. Robinson's argument was based on 
a fundamental fallacy. He might well be proud of his mag- 
nificent enterprise in his district, but would he be so enter- 
prising if he had nothing behind him but his few thousands of 
pounds of personal capital and was asked to sell electrical 
accessories in London, to open a showroom at a rent between 
£400 and £2,000 a year, stock it and sell the stuff? 

(A Voice: “ And pay for the ‘ juice.’ ’’) 

The CHAIRMAN: Yes, at full rates. 

. Mr. Rosinson said the trouble was that there were too many 
too small contractors, particularly in London. They should 
form themselves into big companies, with big capital. — They 
were too small in their ideas, too small in their money, and 
too slow in their operations. | 

Mr. Morton (Sun Electrical Co.) said the practice sug- 
gested by Mr. Davidson of giving small accessories as a bonus 
instead of a rebate was dangerous, because it was taking away 
the bread from a contractor. As to cost of apparatus, selling 
expenses were heavy, and a large number of discounts had to 
be given. Stores which were most successful were those which 
had. never attempted to cheapen their goods, because the 
higher-priced goods were of better quality and were more 
economical. He had proved in the showrooms that it was as 
easy to sell a 95s. iron as a guinea one, and if things were too 
cheap customers were sceptical. He referred to the case of 
a customer whose order was £50 less than it might have been 
but for the negative arguments of her contractor. 

Mn. GAMBLE (North Metropolitan Electric Supply Co.) re- 
ferred to the damage which was done to the industry through 
some large stores selling cheap foreign apparatus, and suggested 
ae the E.D.A. should point out to them the damage they were 
oing. 

Mr. Scorr (Admiralty) also emphasised this point. 

The CHAIRMAN said the E.D.A. would like to know whether 
electrical apparatus should be highly finished or fairly rough. 

Mn. RAwLiNGS favoured the well-finished article. Gas appa- 


ratus was far superior to electrical apparatus in finish and 
detail. Manufacturers did not know what the public wanted, 
and did not take the trouble to find out. He had brought 
objections to the notice of manufacturers, and had asked them 
to make alterations, but they suid they could not alter their 
standards. |! 

Mr. GiLLOTT said that Mr. Rawlings was not playing the 
game. A decent British article was a sound proposition, and 
the present-day standard of electric cooking apparatus was far 
better than that of gas apparatus. He agreed that finish 
should be good. | | 

Mr. Rosinson said Mr. Rawlings had put up the typical 
song of the British contractor, and had blamed everybody but 
the contractor. As to asking manufacturers to alter their 
apparatus, Mr. Rawlings’s persuasive powers must have been 
extraordinarily weak, or else his ideas had not been of such a 
practical nature that the manufacturers could adopt them. 
One maker had, at Mr. Robinson's suggestions, altered his 
designs three times. | 

Mr. Howe t (Hotpoint) defended the bowl fire, which had 
been called a “ selfish " heater. One did not want to light a 
3-kW fire during breakfast; a bowl fire would be suthcient. 
There might be a casualty list prepared shortly of people 
killed by gas, but not once had he seen an advertisement in 
the public Press telling people that electricity was a safe, 
clean, and healthy substitute. They needed national advertis- 
ing on a large scale. DOM 

Mn. Watts urged that as soon as consumers had lighting in- 
stallations they should be approached with regard to the use of 
electric irons, and other apparatus would follow. | Supply 
authorities should hire them out, and push them as a “ stunt." 

Mr. GaMBLE (North Metropolitan Electric Supply Со.) 
said that at the conclusion of each wiring contract he sent an 
iron for seven days’ free trial, and eight irons out of every ten 
were retained. This had also been done with kettles, and five 
out of every ten were retained. 

Mrs. WaLkER (North Metropolitan Electric Supply Co.) 
emphasised the need for periodical demonstrations of cookers 
in showrooms, not necessarily every week, but at times when 
шапу people were in and out. She used an-.electric cooker; 
it was the cleanest she had ever used, and one could not 
imagine a better finished cooker. 

Mr. RoBINSON said they should push the cooker first, which 
was the proposition, not irons. At an exhibition he had offered 
three months’ free trial of 60 cookers and only five had coine 
back. He had made it a condition, however, that he should 
have a testimonial signed by the consumer and the testimonials 
were distributed, so that prospective users could see who were 
using them in the district. 

MR. Scott (Admiralty) said electric cookers were installed at 
dockyards and cooked for 300 or 400 men, who were most keen 
about them. They saved much labour and fuss, and if taken 
away there would be a tumult. 

MR. Davipson, in reply, suggested that in a small area, with 
an average rateable value of about £36 a year, 400 kWh per 
consumer was not bad. His undertaking was now prepared 
to hire out cookers. The announcement was made last month 
and there had been 250 applications for hire of cookers at 
7s. 6d. per quarter. His undertaking was prepared to guaran- 
tee that if any consumer would do the whole of his cooking, 
his occasional heating. and the whole of his lighting by elec- 
tricity, it would supply him, all in, at lid. per kWh. In 
spite of that he anticipated a profit of £15,000 this year, and 
the overall price should not exceed 91d. per kWh. The finish of 
gas apparatus had improved in consequence of the example 
shown bv electrical peonle. How many cookers had Mr. Robin- 
son sold since he commenced his campaign? А 

Mr. В.овімѕох could not give the number exactly; they were 
going at the rate of about seven per week, and he believed he 
had disposed of between 200 and 300. 


THE PHYSICAL SOCIETY OF LONDON. 


EXHIBITION OF 


SCIENTIFIC INSTRUMENTS. 


(Concluded from page 191). 


Weston Electrical Instrument Co., Ltd. 


Amongst the many highly-accurate instfuments shown by 
this firm was a new series of round a.c. and d.c. switch- 
board instruments, also new designs of small portable a.c. 
anmnieters, voltmeters, and wattmeters. In а new line of 
a.c. milliammeters having a range of 75 mA and upwards 
for the full-scale deflection the resistance of the lowest range 
15 IL ohms. А multi-range current transformer was also 
on view which weighed only 63 Ib. It had three. primary 
ranges—10, 20 and 40 A.— the secondary having a range of 
5 A. The transformer core has an opening through which 
one turn of the prinary gives a range of S00 A, two turns 
400 A, and so on. The instrument is wood cased. 


Foster Instrument Co. 


On this stand the operation of an inspector's outfit, com- 
prising а fixed-focus combination of radiation and thermo- 
couple pyrometer in a convenient portable form was demon- 
strated, as was also a device for recording two temperatures 
on one chart, which employs a commutator embodying 
sealed mercury contacts, for which a patent has been applied 
for. The apparatus is particularly useful where two tem- 
peratures that are industrially related have to be recorded, 
as, for instance, flue temperatures on either. side of an 
economiser. The Foster alarin recorder. has an attachinent 


* whereby a buzzer, bell, or other signal is operated to call 


attention to the fact that a given temperature limit has been 
exceeded. The same type of apparatus may be employed for 
automatic “shut down " to provide safety control. 
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Messrs. Elliott Brothers (London), Ltd. 


Amongst the many instruments displayed by this firm was 
a "multiversal " testing set that was originally designed for 
the mains engineer, and has been developed until it forms a 
universal testing set. It consists primarily of a sensitive 
pivoted D’Arsonval galvanometer with shunts for varying 
the sensibility, together with a number of coils giving from 
0 to 110 ohms by steps of 1 ohm (an infinity plug being pro- 
vided), coupled up in conjunction with two ratio arms to 
forn a Wheatstone bridge, each arm consisting of four coils— 
1,000, 100, 10 and 1 ohms. An additional external dial can 
be provided to extend the range of measurement. A resist- 
ance of 100,000 ohins and a three-way switch is also provided 
for taking the "' constant ” of the galvanometer and making 
insulation tests. By means of a universal shunt five sensi- 
bilities are given to the galvanometer. A key is provided 
for the insulation portion of the apparatus, and a double 


successive key, that breaks both galvanometer and battery , 


circuits, for the bridge part. The whole is mounted on 
ebonite in a varnished teak case with a carrying handle, and 
a 3-6. tripod is provided, on to which the set can be screwed 
when in use. It is adapted to the following measurements :— 

1. Insulation resistance (with 100-volt battery, insulation 
up to 100 megohms can be measured and with a 500-volt 
battery up to 500 megohms by the direct deflection method). 

2. Conductor resistance from 0.001 ohm to 110,000 ohms. 

3. Localisation of а fault to earth in the insulation of a 
cable, by means of Murray’s loop test. 

4. Localisation of a fault to earth in the insulation of a 
cable, by means of Varley’s loop test. 

5. Voltage from about 0.00075 volt up to 1,200 or 1,500 volts. 

6. Milliamperes. 

7. Galvanometer can be used separately from the rest of 
the apparatus. | 

8. Current of any magnitude by tlie addition of standard 
resistances, 

9. Low resistances by reading the drop in voltage when a 
known current is passing. 

10. Capacity by the addition of a standard condenser. 


Goodwin Manufacturing Co. 


The Goopwin ManuracturtnG Co. had a show case con- 
taining scientific instruments (electrical), wire, insulating 
materials, &c. 


Concordia Electric Wire Co., Ltd. 


The Concorpia Егествіс Wire Co., Lro., also had a glass 
show case containing various types of wire insulated in 
diferent manners, as well as insulating materials. 


Messrs. Siemens Brothers & Co., Ltd. 


MESSRS. SIEMENS BroTHERS confined their exhibits to tem- 
perature indicators and recorders, of various types. Amongst 
these was a potentiometer for measuring the e.in.f.’s of thermo- 
couples, for which it was claimed that there was very httle 
to vet out of order; the readings could be taken in broad day- 
light, no mirror and lamp being used; it was easily adjusted 
and read, and had five ranges, changed with a lever switch; 
it Was accurate and readily calibrated. The apparatus could 
be used either on the ‘‘ null method " or by a deflection 
method, the latter being more expeditious, and was self-check- 
ing. 

An optical pyrometer was shown for temperatures above 600 
deg. C. In this instrument the heated object is observed 
through a telescope, and its brightness is compared with that 
of a standardised electric lamp filament fitted inside the tele- 
scope. The temperature of the filament is varied by adjusting 
the current which passes through it, until the filament dis- 
appears, When the temperature can be read off on a calibrated 
scale. The instrument is portable and easy to use, and 1neas- 
urements can be made at a distance from the object; colour 
blindness does not affect the accuracy of the readings, and no 
part of the instrument is exposed to high temperatures or 
corrosive gases. 


Marconi’s Wireless Telegraph Co., Ltd. 


The apparatus shown at this stand largely related to wireless 
telephony, the most novel feature being a "' wireless bell” 
transmitter and receiver for calling attention, based on a new 
system. The ‘ Subscriber's ’’ set was another entirely new 
item, enabling private users to carry on duplex wireless tele- 
phony, transmitting and receiving as in wired telephony with- 
out anv change-over switching. The transtnitter was rated at 
50 watts, with a range of 35 miles (with masts 30 ft. high). 
We understand that this is the first real dunlex set made on а 
small scale. The latest '' Marconiphones ” for the reception of 
broadcast programmes were exhibited. 


Record Electrical Co., Ltd. 


A complete range of instruments of the well-known '' Cir- 
scale " pattern was shown, for switchboard and portable use, 
the moving-coil deflecting over an are of 300 deg. Included 
amongst these was a laboratory millivoltmeter 16 in. in dia- 
meter, with a scale 3 ft. long, and ranges of 100 and 150 mV. 
A new series of miniature precision “` Cirscale " instruments, 
3 in. in diameter overall, and having scales 5% in. long, was 
worthy of note; one was a pocket ammeter with five ranges, 
all the shunts being self-contained, and the total weight 11 lb. 


A miniature testing set of this type had ranges of 5 and 50 A 
and 5, 50, and 250 V. A new moving-iron instrument for alter- 
nating current had a scale deflection of 270 deg.; this remark- 
able range was obtained by a new patented device of great 
ingenuity, there being two coaxial spindles with two moving- 
iron parts, the reaction between the latter being utilised to 
double the range of deflection. The * Record " ohmmeter 
and generator was shown, and we understand that a new 
"1923" pattern light-weight ohmmeter is in course of pre- 
paration, of remurkably small dimensions and weighing only 


6 lb 
Messrs. Herbert Kennedy & Co., Ltd. 


This firm showed the Elverson oscilloscope, an ingenious 
device which, with the aid of a special lamp flashing in syn- 
chronisin with the movements of a machine under examina- 
tion, enables the machine to be seen as though it were sta- 
tionary, or if preferred, moving very slowly, whilst it is actu- 
ally running at full speed. This instrument wus described in 
our issue of July 28th, 1922. 


. The Mullard Radio Valve Co., Ltd. 


This company showed a variety of valves and accessories, in- 
cluding silica. valves for one and four kilowatts, and an ex- 
perimental 10-kW valve. Smaller transmitting valved were 
also shown, and a new low-temperature receiving valve, taking 
0.18 A at 1.4 — 1.8 V. 


Messrs. Watson & Sons (Electro:-medical), Ltd. 


Messrs. Watson & Sons, inter alia, exhibited a portable 
Coolidge tube with lead-glass protection embodied in the bulb, 
and a 200,000-V tube of the latest type for deep therapy. A 
device was also shown for measuring the relative hardness of 
a tube with a selenium cell, battery and galvanometer. Other 
apparatus included a transformer equipment for use with cur- 
rent from the mains, and a sphere-gap voltmeter reading up to 
250 kV, for deep therapy treatment. 


‚ Messrs. John J. Griffin & Sons, Ltd. 


This exhibit consisted mainly of physical apparatus, a Tucker 
battery of the hygroscopic type being the chief electrical 
feature. In this new pattern there is no paraffin block, each 
battery of 20 cells being wedged into a porcelain block and 
supported in such a way that it can be readily replaced, liter- 
ally en bloc. A battery of 260 cells gives about 300 volts; the 
elements are of carbon and zinc, with an electrolyte of CaCl.,. 
Taps are provided every 90 cells. The battery is usable for at 
least 18 nionths without attention. 

À new bomb calorimeter of an inexpensive type for power- 
station use was also shown. | 


Other Exhibitors. 

Messrs. W. Ottway & Co., Ltd., showed a horizontal arc 
for photo-printing; Messrs. Ogilvy & Co., their new electric 
microscope lamp; Messrs. Newton & Co., optical projection 
apparatus; Messrs. Negretti & Zambra, electrical resistance 
thermometers; Messrs. Liquid Air, Ltd., thermo-eleetric pyro- 
meters; Mr. F. E. Lamplough, a ''Davlamp " for colour 
matching, a ** precision dayscreen ” light filter, and a titra- 


' tion lamp, and Messrs. George Kent., Ltd., a new steam flow 


indicator. 


SECRECY IN SOUTH AFRICAN CONTRACTS. 


THe following comments are reprinted from the British and 
South African Export Gazette :— 

“ There must always exist some amount of friction between 
the commercial world and official departments in regard tor 
methods of dealing with contracts. That is in the nature of 
things, for the interests concerned are distinctly opposed in 
certain respects. For example, an official department with 
valuable contracts to place, must naturally find life pleasanter 
if absolute secrecy can be maintained. It knows, or believes 
it knows, the leading available tenderers, and finds only 
labour and expense in dealing with tenders and correspon- 
dence from firms outside the approved circle. On the other 
hand, the average business man insists that when public 
money is being expended on public services, the contracts 
involved should, as a matter of principle, be open to the 
widest possible competition. A good case can be made out 
for both points of view, and the consequence is the perennial 
occurence of the friction to which we have referred. But 
when it comes to maintaining the same reticence after the 
contracts have been placed the official view is less easy to 
understand. 

“The matter has been brought into a sort of suppressed 
prominence of late in connection with the important railway 
electrification contracts placed with British firms by the 
Stores Department of the Union High Commissioner's Office 
shortly before Christmas. Apart from the briefest possible 
statement of the names of the suecessful tenderers, the publie 
is still in blank ignorance concerning the details of those con- 
tracts, the aggregate value of which is in the neighbourhood 
of £2.000,000. This silence 1s obviously not the fault of the 
contractors, who are losing an amount of publicity worth 
thousand of pounds. Indeed, without mentioning names, for 
reasons Which will be clear, we are in a position to state that 
some at least are distinctly aggrieved, but they are bound by 
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a clause in their contracts which prohibits Шеш from pub- 
lishing, or disclosing to newspapers or others, any particulars 
without the consent in writing of the Union High Commis- 
sioner.” А 

‘That, оп the face of it, may not appear very oppressive, 
in view of the fact that the High Commissioner, an 
experienced newspaper man himself, is not likely to adopt 
an unreasonable attitude when asked for his consent. Never- 
theless, the clause seems to work very unfortunately in 
actual practice. The effect of its insertion at all, is to make 
some contractors fear that they will make themselves un- 
popular in oflicial quarters if they ask permission to benefit 
by the publicity which would be of such value to them. 
Therefore they hesitate to move in the matter, forgoing 
advertisement individually, and at the same time losing for 
British industry as a whole, the advantages which would 
accrue from wide insistence on British engineering achieve- 
ments and success in competition with foreign rivals. It may 
seem a weak attitude for them to adopt, but no practical 
business man will criticise them for hesitating to endanger 
their prospects of future contracts, even though their fear 
of doing so may not wholly be justified. Something, also, 1s 
lost to South Africa itself, for its enterprise in advancing public 
works is hidden, and less interest in the country is stimulated 
among the investing, trading, and prospective emigrant sections 

of the Home public. Even those contractors who make the 
effort to secure permission to publish details, and 
eventually succeed 1n obtaining it, are apt to find that delay, 
however brief, has allowed the opportunity for publicity to pass 
in part, if not wholly. | 

‘Та stating so much, it is only fair, of course, to recognise 
that the official policy is a considered one, and that it 1s based 
on what are regarded by those in authority us good and 
sufficient reasons. Moreover, these reasons are consistent In 
governing the policy at every stage, from the placing of 
approved firms’ names on the “ list " of those from whom 
tenders may be invited, to the final allotting and supervising 
of contracts. Briefly put, the object is to ensure the most 
complete efficiency and economy in operating the Stores 
Department. The mere hint that a contract is likely to be on 
offer brings a shoal of eager inquirers who, often with the most 
meagre qualifications, seek information with which to arm 
themselves in an attempt to secure agencies and sub-agencies. 
These people generally behave as though they are under the 
impression that a large and idle staff is waiting at the offices 
in Trafalgar Square to serve their private interests. They make 
life a burden to the frequently hard-pressed staff, and, if 
encouraged, would soon necessitate an increase of the staff, in 
spite of the urgent need for retrenchment. The same unneces- 
sary piling up of work and expenditure on wages would occur 
if all contracts were open to indiscriminate tendering instead 
of being confined to firms on the official “ list "—which * list,” 
by the way, is a sufficiently comprehensive one, and admission 
to it is possible to any firm of first-class standing. 

“ We have reason to know that the High Commissioner and 
his staff are actuated by as sincere a desire to safeguard 
successful tenderers as to protect themselves from useless and 
undesirable inquiries. Their principal reason for controlling* 


the publication of information, even after contracts have been * 


placed—though it may seem a rather gratuitous kindness—is 
to hinder would-be sub-contractors and agency-snatchers from 
pestering the main contractors. So far the official attitude 
must be respected, if not fully approved. As a means of 
effecting economy, both as regards labour and expense, it is 
undoubtedly justified; but having admitted so much, we still 
think that it тау be, and is being, carried beyond. necessary 
lengths. If a successful contractor is willing to risk the minor 
ills attaching to publicity in order to secure the major advan- 
tages, we cannot see that any public or private good is served 
by arbitrarily hindering him. He is not even grateful for the 
kindly meant. but mistaken, effort to protect him against 
“himself. All interference should cease at the point where 
official interests are no longer affected, and we therefore suggest 
for the serious consideration of the Union High Commissioner 
that the restraining clause in official contracts should be elimi- 
nated. Such action would be appreciated by all up-to-date 
contractors, by the commercial world generally, by the Press, 
and by that large section of the public interested in the activi- 
ties of the Dominions.” 


SILVANUS THOMPSON MEMORIAL LECTURE. 


THe first Silvanus Thompson Memorial Tecture, established 
by former students of the Finsbury Technical College, E.C., 
was delivered at the College. on February 1st, bv Sir Oliver 
Lodge, E.R.S., who took as his subject ‘ The Basis of Wire- 
less Communication, 

Sir Снї\нкЕз Parsons, K.C.B., who took the chair, intro- 
duced Sir Oliver Lodge as one of the fathers. of the 
Wireless communication, and spoke of his early work which 
had borne such remarkable fruit. 

Sir OLIVER Lopor said that the Finsbury College had per- 
formed such invaluable work that he hoped. {һай no more 
would be heard of closing it. Among the many brilliant men 


who ' 


art of | 


who had been associated with the institution, he made special 
mention of Ayrton and Perry, and above all, a former principal, 
Silvanus Thompson. 'The breadth of Thompson's outlook and 
the width of his interests were almost proverbial—he was an 
artist, a littérateur, a historian, and a linguist. He might 
have been alive to-day but for the strain of the war, which 
to such a cosmopolitan, gave great grief. 

Proceeding to the subject of the lecture, and confining him- 
self to matters prior to 1896, Sir Oliver recalled that the term 
'" inductance " did not at first exist; Lord Kelvin introduced 
it as a mathematical coefficient, Maxwell spoke of self-induc- 
tion, and Heaviside originated the term now used. In the 
eurly work on the production and detection of electric waves 
in the ether, Kelvin, Maxwell, FitzGerald, and Hertz laid the 
foundations which made the present superstructure possible. 
In 1875, Edison observed the possibility of drawing sparks from 
insulated objects in the neighbourhool of an electrical dis- 
charge; already in 1842, Henry, in Washington, had surmised 
—through a similar observation—that there was some simi- 
larity between the etherial disturbance caused by the discharge 
of a conductor and the light emitted from an ordinary high- 
temperature source. Early in the 'eighties, David Hughes, 
working with the microphone and galvanometer, got some- 
thing like a coherer, but was discouraged from pursuing the 
matter. In 1865, Maxwell gave ihe theory of electric waves 
before their generation or. detection was understood. He 
showed that they would travel with the velocity of light, that 
light was an electroinagnetic phenomenon, that conductors of 
electricity must be opaque to light, and that the refractive 
index of a substance was intimately related to its dielectric 
coetiicient. 

This discovery aroused great enthusiasm, and one result was 
to influence the lecturer to devote his life to the study of elec- 
tric waves. He discussed them with Fleming and FitzGerald, 
and spoke about them at the British Association in 1879 and 
later. In 1853 FitzGerald proposed the generation of the waves 
by using the oscillatory discharge of a Leyden jar, and the 
lecturer, in 1887, produced and detected them. The waves 
were received on wires adjusted to the right length for reson- 
ance. The experiments of Hertz, who received the waves on 
a nearly closed ring of wire having a short spark gap, were 
reported by FitzGerald at the B.A. meeting of 1888, and Sir 
Oliver calculated the horse-power of the oscillator—about 
100 h.p. for a millionth of a second. He exhibited many of 
the effects of the waves at the Royal Institution in 1859, but 
nothing akin to signalling; that was foreshadowed, in 1892, 
together with the possibility of tuning. by Sir William Crookes, 
who spoke of wave-lengths with which to signal to specific 
people, and alluded to Hughes's signals made from room to 
room without intervening wire. In 1890 Sir Oliver employed 
a form of cohering contact to complete а bell circuit, and in 
1893 heard of Branly's filings-coherer. In memory of Hertz, 
for whom Sir Oliver expressed the greatest admiration, on 
account of both his experimental skill and his mathematizal 
thoroughness, he gave a leeture at the Roval Institution on 
“The Work of Hertz." At this lecture actual signalling with 
a coherer was demonstrated. This led to the grant of Lodge’s 
patent in the United States, which was the fundamental patent 
of the American Marconi Co. The lecture stimulated Dr. 
Muirhead, Captain (now Admiral Sir Henry) Jackson, Admiral 
Popoff, Professor Righi and others to their experimental! 
successes. In 1896 Mr. Marconi came to this country—and the 
rest in cominon knowledge. 

‘“ Incidentally, however,” said the lecturer, ' I want to вау 
two things to those who are occupied with the subject to-day. 
First, do not hesitate to speak and think of the ether of space, 
as the continuous reality which connects us all up, and which 
welds, not only us, but all the planets into a continuous 
system. Do not be misled by any misapprehensions of the 
theory of relativity into supposing that that theory dispenses 
with the ether. For anything like a physical explanation of 
light or electricity or magnetism or cohesion or gravitation, the 
ether is indispensable. . . . Secondly, we must congratulate 
all those whose wonderful and rapid advances have rendered 
possible the astonishing feat of, in any sense and by whatever 
means, carrying the human voice across the Atlantic... . . 
made possible by the valves of Professor Fleming, Dr. Lee 
de Forest and others. .... d 

Referring to an unpublished pamphlet bv Silvanus Thompson, 
on ‘Тһе Early History of Radiosignalling," from which he 
had largely quoted, Sir Oliver Lodge expressed his gratitude 
to one so well qualified to deal with the subject, and said: 
'" He was a good friend, and posterity may be glad to have this 
record of what he had to sav concerning the origin and basis 
of wireless communication.” 

After heartily thanking the lecturer, and the chairman 
for presiding, the audience were entertained at a conver- 
sazoine in the laboratories. The present Principal (Dr. 
Eccles) as well as past students—-notablv. Mr. W. M. Mordev 
(past-president of the Institution of Electrical Engineers), 
Professor Coker, and Professor Desch—gave demonstrations of 
their latest scientific work. A beautiful collection of Dr. 
Thompson's paintings was on view, as well as Gilbert's '' De 
Magnete," 1601. which was translated by him. Coils con- 
structed by Faraday, the first Nicol. Prism, aecoustieal and 
optical models, and other valuable personal relics were lent by 
the late doctor's family. 
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THE MAINTENANCE OF VOLTAGE ON A DC. DISTRIBUTION SYSTEM. 


A Fully Automatic 


Р 


Ву Р. Ј. 


ROBINSON, 


Sub-Station. 


A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tue gradual growth and expansion of our cities owing to in- 
creased industrial activities and better transport facilities have 
brought large areas that were thinly populated suburbs into 
close touch with the city, and caused them to be more densely 
populated. This has meant that the original electricity eupply 
systems laid down, in some cases many years ago, have gradu- 
ally extended until such: time as the length of feeders has 
become troublesome owing to the voltage drop. The more ex- 
tensive use of domestic apparatus has had Ше effect of raising 
the average load taken by consumers from 4 to 1 kW for light- 
ing up to 5 or 6 kW on the average when domestic apparatus 
such as cookers, radiators, vacuum cleaners, irons, &c., has been 
installed. This has necessitated more feeding points along the 
system to make full use of the copper laid down. 

This problem of maintaining a more constant voltage over 
the whole network, and at the same time keeping down operat- 
ing costs and capital costs, has been exercising the minds ot 
many electric supply engineers in this country, and Liverpool 
is in much the same position as other authorities. Reco 
that the matter had to be dealt with, and appreciating the 
alternatives, i.e., to lay new feeders, or to change over sections 
of the distribution to a.c. supply, building up either à new 
distribution system or using old d.c. mains for a.c. supply (the 
latter being almost prohibitive, due to the cost of changing 
consumers' apparatus, motors, battery-charging sets, and many 
other pieces ot apparatus not fitted with universal motors), 1t 
was finally decided to try to deal with the matter by installing 
fully automatically operated stations at different points of the 
system, thereby reducing operating costs to a minimum, and 
at the same time enabling the existing mains to be utilised 
to the best advantage. 

Acting on this decision a general scheme was evolved for the 
control of a three-wire system with the conditions that would 
have to be met in Liverpool. ‘The scheme and conditions 
were as follows: (1) the station was to have a capacity of 
500 kW, with room for extension; (2) the station should cut 
in after the voltage on the low-pressure feeder bars bad fallen 
and remained low for a predetermined time. (This time-lag 
was to avoid the station’s cutting-in with temporary falls in 
voltage); (3) the station should cut out after the current on the 
busbars had fallen and remained low at some fixed figure for 
a predetermined time; (4) the station was to operate plant 
running across a three-wire system, 230 volts between each 
outer and the neutral, and to maintain a balance 1n pressure; 
() the station should operate in parallel with other stations, 
and other plant in the same station at a later date; (6) if the 
load demanded, due to existing manually-operated stations 
shutting down, was greater than its capacity it should not cut 
in, and, if already running, the output should be limited to the 
capacity of the plant; (7) in the event of a fault on either the 
negative or positive side of the system, the automatic switch 
controlling that particular circuit should operate to cut 1t out, 
without interference with any other circuit; (8) in the event of 
à short-circuit on the outers of a feeder that feeder should be 
cut out without interference with any other circuit or the 
running of the plant generally; (9) the middle wire of the sys- 
{еш being earthed through a limiting resistance at the 
manually-operated stations, it was decided to deal with an 
earth fault from those stations. | 

To meet the above conditions it was decided to proceed with 
a station equipped as follows :— | | 77 

One fap-started 500-kW rotary converter (with brush-lifting 
gear) coupled through its transformer to the 6,000-volt, three- 
phase, 50-period supply on the опе side, and on the other to a 
three-wire system with 460 volts across the outers and 230 volts 
to the middle wire, the latter being connected to a tapping on 
one leg of the transformer supplying the rotary converter; 
one high-pressure cubicle of moulded stone equipped with an 
electrically-operated oil switch with a.c. closing coil, to con- 
trol the rotary converter; two liquid fuses to control the operat- 
ing transformer (15 kVA) which supplies the operating coils on 
most of the relays and is therefore permanently connected to the 
line; one three-phase potential transformer for various instru- 
ments; necessary isolating switches; low-pressure d.c. panel 
for rotary converter, equipped with knife switehes and elec- 
tricillv-operated contactors in the main circuit, with ammeters 
on each pole, a voltmeter, and field regulator; low-pressure 
feeder panels for control of four three-wire feeders, equipped 
with electrically-operated contactors in the main circuit and 
knife switches in the operating circuit to control the main 
contactors in the event of a feeder requiring to be '' laid off "'; 
and other panels to have mounted thereon numerous relays, 
devices and contactors. 

The paper contains a diagram in which the connections are 


Recognising - 


arranged schematically.* The. machine is started by means of 
low-voltage relays; if the network voltage falls below a pre- 
determined figure a connection 1s made through a time-limiting 
device, which delays the action of the master relay for a cer- 
tain period. This is necessary to prevent temporary drops in 
pressure starting the gear. ‘The master relay then puts into 
operation relays controlling the following sequence: (a) lifts 
the brushes off the commutator; (b) closes h.p. switch which 
puts pressure on to the rotary transformer; (c) closes l.p., a.c., 


-contactors on half voltage of transformer; (d) rotary runs up 


to speed ; (e) polarity of d.c. is checked; if correct, sequence 
carries on; if not, polarity is corrected by  field-reversing 
relay ; (f) closes l.p., a.c., contactors on to full pressure of trans- 
formers; (g) lowers the brushes on to commutator; (h) d.c. 
contactors make circuit to d.c. bus-bars through resistances 
which limit the current that can pass; if this current is not 
excessjve, contactors cut out limiting resistances and put 
edd directly on to the bars; (k) d.c. contactors on feeders 
close. 

Should the various relays installed for taking care of over- 
loads on the d.c. feeders, excessive loads on the rotary, &c., or 
thermostats in the bearings operate, the plant is shut down 
and all the automatic gear locked out, so that an inspector 
must ascertain the trouble and reset the relay Lefore the plant 
can again operate. 

he sequence of operations described above is very quickly 
performed, the total time from the deinand arising to the con- 
nection of the rotary converter to the line being гејбот greater 
than 55 seconds, plus the time-lag on the relay. This is a 
great advance over manual operation, which necessitates syn- 
chronising by hand. | 
‚ The operation of the station has surpassed expectation 
in that its behaviour has been almost perfect since it was first 
put on load, or rather, put itself on load. 

The outgoing d.c. feeders are protected with automatic re- 
one contactors having overload and inverse time-limit 
relays. 

All relays are of substantial construction, and it is not 
anticipated that they will give any trouble provided that they 
have reasonable attention. 

A second station, on similar lines to the one described, is in 
hand. It is of interest to refer to the problem which had to 
be dealt with and the cost comparison which influenced the 
decision. 

The network between the two stations mentioned was laid 
at a pre-war cost of approximately £20,858, but as only 40 per 
cent. was available for useful work, due to voltage-drop, a 
feed into the centre would enhance its value nearly three 
times. The following five methods were open :— 


_ (1) To change over the whole of the distribution in the area 
in question to alternating current, by connecting the d.c. 
mains across a split single-phase transformer. 

(2) To replace the whole of the d.c. mains by a.c. mains, 
creating à new a.c. system, and finally scrapping the d.c. 
mains; or else to superimpose on the area an a.c. supply. 


The cost and disadvantages of the above methods led to their 
elimination, and only the three following schemes were con- 
sidered in detail :— 


(3) To lay new d.c. feeders from the existing stations to a 
central point of the system, the feeders to be of 
sufficient capacity to increase considerably the value of 
the system. 

(4) To erect à new building and equip it with manually- 
operated plant with three double-shifts of operators. 

(5) To erect a new building and equip it with fully-automatic 
plant requiring the occasional services of an inspector. 


Whichever of the three schemes was decided upon, new 
buildings and plant would be required, therefore, in consider- 
ing the comparative cost of the schemes, the cost of buildings, 
rotary converter, manually-operated converter and feeder gear 
has been taken as being common to all. 

Considering first the capital cost of alternatives (3), (4) and 
(5) and ignoring the items common to each, the following 
would appear to be a fair basis of comparison :— 


(3) The cost of the new cables would be £12,500. The 
scheme would require very little more attention than at 
present. The cable losses were neglected; plant losses 
in converters, being common to all three schemes, were 
also neglected, so that the only charges on this scheme 
are the capital charges. 


* The sub-station was described in the ELECTRICAL REVIEW 
of December 15th; an illustration appeared, and the actions of 
the relays were detailed. 
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(4) Would require three shifts of two men per shift, at 
£1,285 per annum. The lighting of the station would 
cost about £20 per annum, so that the total running 
charges would be £1,305 per annum. 

In (5) the cost of the automatic gear, over and above tha 
cost of the manually-operated gear, would be £1,795. 

The scheme would require more skilled inspection and a con- 
sequently higher rate of pay than the manually-operated 
station, but this would be more than balanced by the 
reduction in clerical work at headquarters. The station 
lighting would be nil. 

The maintenance in the case of all three alternatives has 
been considered as common to each, although the maintenance 
on scheme (5) might be slightly in excess of that on either 
Scheine (3) or (4). | | 

As pointed out above, three shifts would be required in the 
manually-operated station (4), although possibly only working 
5U per cent. of its time, and on this basis station (5), operating 
on load for 12 hours and being idle for 12 hours per day, with 
units at ld. for operation purposes, would cost £98 per annum 
for energy.— This gives the following actual annual charges :— 


(3) £12,500 at, say, 9 per cent. £1,195 

(4) Running charges Е. Vs id . £1,305 

(5) £1,795 at, say, 9 per cent = £162 £955 
Running charge ... S. = £8 


It would appear from the above figures that, taking the 
difference between (3) and (5), there would be a saving of 
£870 in favour of (5) and a difference between (4) and (5) of 
£1,050 per annum in favour of (5), which represents a con- 
siderable saving in the cost of units supplied from this station. 

The energy required to operate the station is as follows :— 

When idle the operating transforiner and also the d.c. low- 
pressure feeder contactors, of which there are eight (the 
neutral switches not being automatic), are alive, and 1,719 
watts is required. When operating the operating contactors, 1n 
addition to the above, аге all closed, making a total of 3,397 
watts, and it was on the above figures that the operating cost 
of £93 was calculated. 

In practice it is found that, although the voltage regulator 
keeps the pressure steady, it does not allow for a rise im pres- 
sure with increase in load, i.e., there is no compounding effect. 
This point in a manually-operated station is taken care of by 
the operator, so that a contactor type of field regulator is being 
introduced, which is operated from the main ammeter shunts, 
and which will automatically raise or lower the pressure 1 volt 
for every 100 amperes increase or decrease in load. 

Numerous tests have been applied to prove the ability of the 
automatic gear to operate under faulty conditions, and its 
operation has been not only satisfactory, but much more 
accurate and rapid than manual operation, the various relays 
being able to discriminate more rapidly than the human mind. 

The author thanks Mr. H. Dickinson (the City Electrical 
Engineer of Liverpool) for permission to publish the informa- 
tion contained in the paper, and to Mr. I.. Breach for his valu- 
able assistance in the preparation thereof. 

An appendix to the paper details the construction and opera- 
tion of the rclays. 


Discussion. 


Mr. B. WELBOURN said that cable makers had nothing to fear 
because the adoption of the automatic sub-station would in- 
volve the laying of more cables. He had seen the Liverpool 
sub-station on three occasions, and on two of them the rotaries 
started up on the wrong polarity, but the switches changed 
over very rapidly. Last year he saw a fully-automatic traction 
sub-station near Chicago, the plant beihg made in that case by 
the American General Electric Co. The plant at Liverpool, 
he believed, was made by the Westinghouse Co., but the 
Chicago plant operated in the same perfect manner as the 
author had described in relation to the Liverpool plant. A point 
which struck him was that there were too many *' gadgets ” 
upon the plant, and some of them ought to be eliminated. 
There seemed no need, for instance, to have thermostats on 
every bearing, and certain risks could be accepted as commercial 
risks. А good case had been made out in the paper, finan- 
cially, for the decision at Liverpool, and it was merely follow- 
ing out the tendency to adopt more and more labour-saving 
devices in view of high labour cost. At the same time, even 
the work people need not be afraid of this tendency, because 
experience had shown that labour-saving devices brought more 
business and made more work for labour. The plant at Liver- 
pool was of American origin, and it would be interesting to 
hear what steps were being taken by British manufacturers to 
be ready for the considerable market which was undoubtedly 
coming. He had heard during the last few days of an import- 
ant order having been placed in this country by a large city 
for an automatic sub-station, and it was an open secret that 
the plant was to be made in this country. Finally, Mr. Wel- 
bourn mentioned that during the Institution's summer visit to 
Lancashire a visit was being arranged to the Liverpool sub- 
station. 

Мк. G. H. Morris agreed that it would be an advantage if 
the number of * gadgets " was reduced, but at the same time 
he confirmed the good opinions expressed with regard to the 
Liverpool sub-station. Regarding the author's comparison of 
cost, he did not think it would be necessary to have two men 


per shift, nor would three shifts be necessary, with the 
nianually-operaied sub-station. 

Mr. H. BRaziL referred to the value of automatic sub-stations 
in assisting to keep up the pressure at the outlying ends of dis- 
tribution networks, but asked whether it would be possible to 
use them in dense areas like the City of London, wnere there 
might be 500 or 600 miles of cable? What was going to 
happen to the automatic sub-station if a ‘ short '"" occurred? 
lt was ditticult to imagine that 1t would keep the pressure up. 
For the particular conditions at Liverpool, however, it seemed 
all right. He did not agree with eliminating the thermostats; 
at any rate, not without careful thought. How would the 
scheme act 1f the rotaries would not synchronise? 

Pror. E. W. MARCHANT said that although on paper the 
Scheme seemed coinplicated, in practice the equipment did not 
give the appearance of being a complicated thing. Up to the 
present time, in distributing networks the only thing that had 
mattered was the pressure drop. The results of the adoption 
of automatic sub-stations at relatively close intervals, however, 
would be that the heating of the cables would become 
important owing to un increase in current density, and in this 
connection he suggested that instead of laying mains of large 
section there should be a larger number of smaller section 
mains. He believed there would be an increasing number ot 
automatic sub-stations adopted in this country. 

Mr. BabHaM pointed out that the use of a motor for the 
brush-lifting gear (as at Liverpool) tended to increase, the 
number of '" gadgets." He had tested the 1,200-volt rotaries for 
Australia, on which ordinary self-synchronising connections 
were used. There was an exciter, belt driven from the main 
machines and connected to an auxiliary shunt winding of the 
machine, so that the machine was always excited. By this 
means the machines always synchronised ànd the device also 
had the effect of reducing the number of coils required. А 
large order had just been placed for automatic gear of this 
type, which would be made in this country and, he believed, it 
would show some improvements on American designs. 

Mr. W. M. SELvEY said the broad point of the paper was 
that the more extensive use of doinestic apparatus had had the 
effect of raising the average load taken by consumers from 3 kW 
to 1 kW for lighting up to 5 or 6 kW on the average when 
domestic apparatus was used. The author had to do something 
at once to deal with this and apparently he was going to per- 
petuate low-pressure distribution. If, in order to deal with 
the increase in the average load, from 4 kW to 1 kW, he һаа 
spent £20,000 to improve the utilisation factor of the cables, 
how much would he have to spend in order to deal with the 
increase to 5 or 6 kW which he said would be the case with 
the more increased use of domestic appliances? That might 
mean an expenditure of £100,000 on cables and, although he 
did not suggest that the author had not adopted the right solu- 
tion in this case, it was a very serious thing to perpetuate 
l.p. distribution. Great difficulties would arise if they went 
on taking the cooking und the heating load on the old system, 
and he could not help feeling that automatic sub-stations 
should be confined to traction. In this matter their real eneiny 
Was amperes; it was voltage they wanted and the smallest 
cable that could be used. Even the cable makers would agree 
that anything that could be done to cheapen the cost of elec- 
tricity would result in an enormous increase in its use. 

Mn. CHEETHAM pointed out that American manufacturers 
had thoroughly tested their designs before they put them on 
the market. That was a warning British makers should take 
to heart and be sure their gear was thoroughly sound before 
it was put into operation. After all, automatic sub-stations 
were but the logical extension of protective and control gear, 
and a point to be borne in mind was that it required frequent 
inspection. In the past protective gear had been looked upon 
as only being required to come into operation at frequent inter- 
vals, and on that account it received little attention by wav of 
inspection, and to that fact could be attributed the bad name 
which protective gear had with some engineers. Reference 
had been made to the apparent complexity of the arrangement 
described in the paper, but when one examined the apparatus 
it was relatively sunple compared with a multiple-unit. train- 
control system for instance. Moreover, one device not de- 
scribed by the author was a traction feeder that discriminated 
between a short circuit and an overload. An ordinary a.c. 
current transformer was put on to the d.c. mains, and the rate 
of change of current was measured instead of the actual value 
of the current, a very simple device which enabled the feeder 
to be disconnected immediately a short circuit occurred, but 
allowed it to remain on load to its full capacity in the case of 
an ordinary overload. Automatic sub-stations enabled a con- 
siderable reduction in cost to be made as compared with manu- 
ally-operated sub-stations, and in traction work the advantage 
was a reduction of the hght-load running costs in the ense of 
an infrequent service, the load efficiency of the station being 
improved because it was not called upon to operate until there 
was definitely some load for it. There was a promising future 
for automatic sub-stations in connection with hydro-electric 
schemes. | 

Mn. A. H. BALDWIN, speaking on the question of complexity, 
referred to the great reliability of automatic telephone systems, 
and pointed out that there were 64 delays in the system des- 
cribed in the paper, whereas the number of relays brought 
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into operation at every call on an automatic telephone system 
was in excess of that figure. | 

Mr. Ross also reassured those who were sceptical with 
regard to the complication of automatic sub-stations, and added 
that the devices were a good insuran¢e and well worth the 
little extra money involved. Mention had been made of 
motor-started as against tap-started rotaries. In America this 
question had. developed mainly along the line of tap-started 
rotarles, and it seemed to hin a pity to have to put a pony 
motor on the end of the rotary, which was only used for 
starting on odd occasions. The bogey of tap starting in the 
past had been the effect on the mains. Many supply engineers 
who had no fear in putting a 500-h.p. induction motor оп to 
the mains seemed to think that a tap-started rotary was going 
to shut the system down every time it started. He believed 
the average tap-started rotor did not take more than 75 per 
cent. of its КУА rating and its kick was not felt on the mains. 
Again, there really need be no qualms about brush lifting. 
because experience had shown that tap-started rotaries did not 
cause trouble through the brush not finding its proper circle. 

Мк. Ковіхѕох, who proposed to reply to the discussion in 
detail When he had completed reading the paper at the various 
Centres, said he slept a lot better at night knowing that ther- 
mostats Were used than he would if they were not there. The 
sub-stution had been given harder work during the past ых 
months than it would get normally in. five years, and it had 
worked so satisfactorily that a new building was being erected 
to take another set. The figures of the cost of running the 
inanually-operated sub-station were actual ones, although he 
agreed that it might be possible to do without two men on a 
shift and to run two shifts. In Liverpool, however, he had 
been employing a second man and working three shifts. 


REVIEWS. 


Crustal Receivers for Broadcast Reception. Ву Percy W. 
Harris. Pp. 74; figs. 75. London: The Wireless Press, 
Ltd. Price 15. 6d. net. 


The author explains simply the principles of reception with 
crystal receivers, how they can best be adjusted, and how 
a complete set can be constructed suitable for the reception 
oi broadcast concerts und time signals from the Eiffel Tower 
station. The book contains 75 illustrations, and should be 
useful to the beginner who wishes to purchase or construct 
а crystal set and get the best results out of it. 


Direction and Position Finding by Wireless. By R. KEEN, 
B. Eng. (LHons.), Sheffield, A.M.LE.E. Pp. 376; figs. 
234. London: The Wireless Press, Ltd. Price 9s. net. 

This book fills a gap in wireless literature, and fills it well. 

It is, indeed, the first book on direction finding that can be 

classed as a standard work. Mr. Keen is an author in the 

tue sense of the word, an authority, and he has spared no 
pains to make his book up to date and as complete as the 
present state of knowledge permits. He deals fully with the 
principles of the subject, its practical operation, and the con- 
struction of apparatus, in à manner Which should make it 
of the greatest interest, not only to the engineer and the 
operator, but to the student of wireless telegraphy in general. 

There is a chapter on the use and maintenance of valve 

circuits, but for further information on valves the reader 18 

referred to the numerous text books on that subject. Direcc- 

tional wireless, in all its applications, including ship and air- 
craft work, is dealt with, and there are chapters on freak 
phenomena and fault clearing which are most valuable, as 
thev are the outcome of an accumulation of data arrived at 
through much experimental and research work, especially 
on the part of the Marconi Co. and the Air Force. 

There are also interesting chapters on maps and astronomy. 

An excellent bibliography, which should be most valuable 
to the student, is included, as well as an index, and the book 

Is Hlustrated with over 250 well-produced photographs and 

diacraims. 

This book will be welcomed by all who are seriously 
interested in the developments of wireless signalling. 


Wireless Telephony For AU. By FAvnENCE M. Cockapay. 
Pp. 12-211; figs. 65. London: Ilerbert. Jenkins, Ltd. 
Price 5s. net. 

The Foreword tells us that ‘ there has been an increasing 
reed of literature on the ‘subject written in ! evervman’s 
language, with the sole idea of dispelling the shroud of 
mystery surrounding wireless in. the layman's ind," and 
Mr. Cockaday sets out to write “so that the boy of sixteen 
and tlie man of sixty will read it with equal interest. and 
satisfaction.” Being neither sixteen nor sixty, we confess 
that we were somewhat out of breath after being conducted 
through the whole theory of wireless telephony in 120. pages 
including $9 diagrams) in large type of everyinau’s language. 
There is a certain directness in this language, such as '' the 


voice is changed into an electric current," and, ‘‘ then come 
back to his point and we will ‘dig in’ to this stuff 
together." It does, indeed, require some ‘“‘ digging in,” 
but the amateur reader here, as across the Atlantic, will 
find stuff that is worth digging for if he takes it easy. Pages 
121 to 190 are taken up with instructions for building up and 
maintaining a complete wireless telephone transmitter and 
receiver. The remaining pages give lists of waves, call signals, 
international abbreviations, and technical terms. "The book 
contains 65 clear diagrams. 


Patents for Inventions. By J. Ewart Wacker, B.A., and Б. 
Bruce Foster, B.Sc. Pp. 377. London: Sir Isaac Pitman 
and Sons, Ltd. Price 21s. net. 

The authors, who are barristers-at-law, have set out to write 
a legal book which shall be intelligible to the layman. They 
appear to have succeeded, but the volume is naturally not free 
from the copious references to other works and case-law which 
abound in all writings on legal subjects. These authorities 
have been numbered and indexed, and they are referred to by 
their numbers in the text; there are over 500 of them. 

An endeavour bas been made to follow a logical sequence, 
beginning with the nature of patents and tracing the pro- 
cedure which an inventor must follow in securing a patent. 
In the introductory chapter à number of points in connection 
with patents and inventors, as rights and obligations, the In- 
ternational Convention, adininistration of the Patent Acts, 
offences, agency, duration of patents, and other relevant 
matters. 

Procedure towards the obtaining of a patent is covered by 
the next chapter. It is pointed out that the choice of title is 
not unimnportant, as in construing the specification the scope 
of an invention is, to some extent, lunited by the title. The 
advantages of provisional protection are set out and the import- 
ance of clearly stating the boundaries of the claim is noted; 
the neglect of the latter is a fruitful source of litigation. The 
methods adopted by the Patent Office are admirably stated, 
and the reader is made aware of the numerous transgressions 
he 15 hable to make—even innocently. Special cases—secret 
patents, cognate inventions, patents of addition, &c.—are given 
separate treatinent. The third chapter deals with opposition 
to the grant of a patent. This is classified by the authors 
under six heads, euch of which is considered in detail, and 
includes fraudulent conversion, claims of assistants, prior pub- 
lication, &c. The method of opposing the grant of a patent is 
detailed. An important chapter is thai on the construction 
and interpretation of complete specifications, and it is of 
interest to remember that the actual ‘‘ language ” construction 
of such documents is not the deciding factor, but the meaning 
conveyed to one who is capable of understanding the invention. 
In all cases mentioned in the work chemical inventions receive 
the separate attention which is necessitated by their peculiar 
features. Here again many warnings are sounded in con- 
nection with the use of terus; it is often forgotten that an 
ordinary technical description is insufficient by itself, phrase- 
ology is as Important in specifications as in all other legal docu- 
ments. The ground covered in Chapter V, which deals with 
the validity of patents, is, in part, the same that the chapter 
on the opposing of patents covers. Conditions which render a 
patent invalid are concisely mentioned, and include lack of 
utility, novelty, or Ingenuity, disconformity between pro- 
visional and complete specifications, and insufficient or im- 
proper description. What ‘ prior publication " means is fully 
treated, and references to judgments in this regard are 
numerous; some of the distinctions between publication and 
non-publication are very fine. It is noted that commercial 
success 15 not a test of © utility," but “ ingenuity ” is liberally 
interpreted and actual examples are quoted. 

Much space is devoted to a review of the rights of a patertee, 
and the items embodied in this section treat of such matters 
as infringement actions, the recovery of royalties, transfer of 
rights, amendments and extensions, war legislation, rights of 
patentees in relation to the Crown, бе. [n addition to aiding 
the inventor to protect his rights, possible answers to a law- 
suit are also indicated, enabling the inventor to forsesee a de- 
fendant's case. A question of interest touched upon in this 
chapter is the rights of co-patentees " inter se.’ Following 
the inventor's rights his liabilities are dealt with. These are 
put under four headings: revocation of patents; compulsory 
licences: actions to restrain threats: and patents restored under 
the Treaties of Peace, and each division. receives very full 
treatment. 

The appendices are ten in number, and between them 
occupy more than half of the volume. As the bulk of these 
are reproduced Acts and Orders, which can Бе procured from 
official sources, they may be considered by many to add un- 
necessarily to the size of the work. On the other hand, there 
is some advantage in having these put conveniently together. 
A considerable amount of work was carned out by the authors 
in annotating and paralleling the Patents and Designs Acts, 
1007-1919, consisting of the Act of 1907, with amendments 
effected by the subsequent Acts of 100£ and 1919. Appendix 
IV contains reproductions of all the forms which an inventor 
must complete, together with those for use in special circum- 
stances. The work is concluded by a fifteen-page index, Which 
appears to serve its purpose satisfactorily. 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mgzsasrs. Sarton-Jonss, O'DELL AND 
. Sterugns, Patent Agents, 985, igh Holborn, London, W.C. 1. 


1923, 


1,884. '' Electrically-driven submersible pump equipments.”’ 
stable and Е. Р. Fletcher. January 22nd. 

1,301. “ Electric transmitter microphones.” Е. D. Young. January 2nd. 

1,915. “* Mast for wireless telegraphy, Xc." Е. H. Aldam. January 22nd. 


1,916.‘ Electro-magnetic phonograph transmitters.” S. March and H. 
Nunns. January 22nd. í 


1.990. *' Electrical apparatus for  biyh-frequenc circuits.” A. H. S. 
MacCallum. January 28nd. b q y 


1,934. '' Sound-reproducing devices," A. Alexander (Herald Laboratories, 
Inc.). January 22nd. | 

1,940. '' Electric switches." British Thomson-Houston Co., Ltd. (Gencral 
Llectric Co.). January Bnd. 


1,943. '' Electric amplifying apparatus." Westinghouse Electric and Manu- . 


facturing Co. January 22nd. (United States, January 20th, 1922.) 
1,955. '' Electron discharge devices." Western Electric Co., Ltd. (Western 
Electric Co., Inc.). January 23nd. 


1,959. '' Panels or connection boards for wireless apparatus." J. G. 
Maitland-Edwards and J. W. Hall. January 22nd. 


1,962. “ Sparking plugs." H. D. H. Drane, Е. Reynolds, and Thermal 
Syndicate, Ltd. January 22nd. 


964. '' Vacuum tubes or valves,” A. Blake and J. P. Prangnel. January 
1,965. “ Electric heater resistance elements.” R. W. Reynolds. January 


‚ 1,975. * Apparatus for electrolytic deposition of metals.” A. H. W. 
Cleave. January 22nd. 


1,986. *' Telephone systems." Automatic Telephone Manufacturing Co., 
ү January 22nd. (United States, May 25th, 1922.) i 


у 996. э releas telegraphy, &с.” R. W. Brown and F. C. Poulton. 
эпиагу А 


e 
2,016. “ Aerial insulator.” L. Howell. January 23rd. 
2,028. “* Electrolytic rectifier." A. Bolton. January 23rd. 
2,039. ' Electric railway signal." А. P. Withers. January 23rd. 
‚2,046. ‘* Means for coupling electric starting motors with explosion engines.” 
G. Harrison (Luma-Werke Akt. Ges.). January 23rd. 
m ol " Thermionic valves." L. Bronkhorst and C. S. Elliott. January 


2,048. ''High-frequency intervalve transformers and condensers.” W. J. 
Rickets. January 23rd. 

2,049. ''Loud-speaking telephones." W. J. Rickets. January 23rd. 
2,000. ''Loud-speaking telephones." W. J. „Rickets. January 23rd. 
2,055. '' Wireless receiving apparatus.” J, W. Barber. January 23rd. 
, 2,057. “ Electric switches." British Thomsqn-Houston Co., Ltd., and dg. 
l'rencham. January 23rd. | 

2,098. '' Wireless receiving apparatus." British Thomson-Houston Co., 
Lid., J. H. Butcher and A. P. Young. January 23rd. 

2,065. “ Telephone systems." Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc.). January 23rd. 

2,066. ‘‘ Electric flat irons." W. T. Hoofnagle. January 23га. 

2,076. “ Electric annealing, &c., furnaces.” О. Сога. January 23rd. 
(Switzerland, January 24th, 1922.) 

2,079. " Signalling devices for tramways, &с.” L. H. Smith. January 23rd. 
2,081. ''Radio-telegraphy, &с.” J. W. Miller. January 23rd. 
009; ** Electric cooking stoves.” Е. С. R. Marks (J. Roberts). January 
“Jrd. ' 

„25086. *' Train-ontrol apparatus." E. С. R. Marks (Clifford International 
C'orporation)). January 23rd. 

2,087. '' Manufacture of electric wires." Boston Insulated. Wire and Cable 
to. January 23rd. (United States, February 6th, 1922. 

2,089. “ Systems for operating electric reciprocating motors." Central Elec- 
tric Tool Co. January 23rd. (United States, March 6th, 1922.) 

2,092. ‘* Electric table, wall, &c., lamps." C. & W. Bohnert. January 
2379. (Germany, January 26th, 1992.) 


:2,093. *“ Mine signalling systems, &c,'" Automatic Telephone Manufacturing | 


Co., Ltd., and C. Remington. January 23rd. 

2,115. ** Electro-mechanical toys, &c." C. Kratt. January 24th. 

2,130. ''Electric warning horns.” F. E. Brown and Harris & Sheldon, 
Lid. January 24th. : 

2,132. '' Earthing and short-circuiting device for switchgear.” C. J. Hunter 
and T. N. Tate. January 24th. 

2,141. *' Variable electrostatic condenters." С. P. Miller, J. A. Platts, and 
H. H. Shilton. January 24th. 

2.156. '' Electric arc welding." W. 
January 24th. ` 
vein * Devices for charging accumulator cells." А. R. Angus. January 
ath, 

2,162. '' Means for limiting pressure from explosion inside cases for elec- 
tric switchgear, &c." W. de Renzi. January 24th. 

2,163. “ Thermionic valves, &c." Mullard Radio Valve Co., Ltd., and T. 
W. Price. January 24th. : 

2,175. ''Suspenders for electric hair-waving machines." I, Calvete: Janu- 
ary: 24th, 

2,184. “ Electrostatic transformers, &c." E. E. Tasker. January 24th. 

2.185. “ Phase and frequency converter." Allmänna Svenska Elektriska 
Aktiebolaget and B. Nordíeldt. January 24th. 

2,193. * Electric controllers," Electro-Mechanical Brake Co., Ltd., and 
M. J. Pattison. January 24th. 

2.139. “ Differential heat effects produced in conductors by induced cur- 
rents of electricity." D. F. Campbell. January 24th. 

2,209. *'' Sound amplifying device." R. H. Billingsley and P. L. Wostear. 
January 24th. 

2.227. '' Automatic train-control systems.” General Railway Signal Co. 
January 24th. (United States, January 26th, 1922.) 


2,244. *' Suspension devices for electric lamps, &c." G. H. Tonks. Janu- 


Lanygdon-Davjes and А. Svames. 


2346. * Electrically-driven pump and blower sets." B. W. Hurd. January 


2,290. ‘Induction coils." H. Ingham. January 25th. 

2,255. '' Electric aids for the deaf." V. A. Foot. January 25th. 

2,259. * Crystal detectors for radio apparatus," A. M. Chalmers and A. 
Marr, January 25th. 

2,261. '' Wireless receiving sets.” A. Page. January 25th. 

23823. ''Crystal detector.” A. S. A. Clunie. January 25th. 

cp tU Gas-filled discharge — tubes." — Naamlooze Vennootschap Philips” 
Glovilampenlabrieken. January 25th. (Holland, February 15th, 1922.) 
‚ 2,299. “ Transmission of sound in gramophones, wireless apparatus, &c."" 
Г. Mandelstam. January 25th. 

2.906. © Wireless receiving apparatus," G. A. Morley. January 25th. 
әш. ө Insulation of fluid-cooled parts of electrical devices." ЕГ Y. Robin- 
sun. January 25th. 

2.313. “ Vacuum electric. tubes." E. Y. Robinson. January 25th. 

2,9414. '"LElectrie/— insulators,” Metropolitan-Vickers Electrical Co., Ltd. 
January 25th. (United States, April Ist, 102%, 
2,8222. "' Electric transmission of signals.” J. 
(France, February 2nd, 1922.) 

2.345, “Wireless receivers.” R. К. Spencer. January 25th. 

2200. '* Mechanical device for sensitive tuning of wireless telephonic, 


&c., instruments," E. H. Goddard. January 26th. 


Bethenod. January 25th. 


A. D. Con- 
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2,963. '' Illuminated signs." G. Warnkess. January 26th. 

2,390. “Electric switches.” А. C. Smith. January 26th. 

2,4119. '' Speed-controlling mechanism for  paper-making, &с., machines.” 
British. Thomson-Houston. Co., Ltd. (General klectrie. Co.). January 26th. 

2,420. '' Automatic reclosipg circuit-breaker systems.” British Thomson- 
Houston Co., Ltd. (General Electric Co.). January 26th. | u 

2,426. '' Method for treatment of paper for electric insulator.” Sisuminite 
Insulator Co., Ltd., and F. V. Wythes. January 26th. 

2,432. '' Secondary battery plates or electrodes." J. T. Prestige and W. J. 
‘Thompson. January 26th. 

2,433. © Printing telegraph systems." T. Lenaghan. January 26th. 

2,436. '' Illuminated signs, &c." Bovis, Ltd., and S. G. Joseph. January 
де. 

2,457. '' Electric resistances.” P. R. Coursey and Dubilier Condenser Co. 
(1930), Ltd. January 26th. | 

2,464. '' Portuble electric lamps.” W. Strange. January 26th, 

2,471. '' Electriv switchgear or cut-outs.” К. А. B. Gilfillan. January 
26th. 

2,480. *'' Electric fuse buxes and fuses therefor.” C. W. Сох. January 27th. 

2,499. '' Magneto, &c., couplings." J. R. Stephens. January 27th, 

2,498. “ Starling and speed control of electric motors." C. C. Garrard, 
A. H. Railing, and W. Wilson. January 27th. И 

2,593. '' Wireless apparatus," H. A: Stevenson. January 27th. 

2,531. “ Iuminated signs." G. Warnkess. January 27th. | 

2,597. * Electron. tubes."  Metropolitan- Vickers Electrical Cu., Ltd. Janu- 
ary 27th. (United States, April lst, 1922.) 

2,4l. '' Electric heaters tor cooking." H. Hunt. January 27th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under whieh the fications will be 
printed and abridged, and all subsequent proceedinge will be taken. 


' 2921. 

23,990. "| Electric fuse boards.” J. B. Tucker. September Yth, 1921. 
(Lal, a27. 

o “Telegraphic transmission of pictures." J. C. Grant. September 
|zih, 1921. (Addition to 178,145.) (191,490.) 

z0,034. “ Detection and localisation of 1aults in underground cables.” A, 
M, 1aylor. October 8th, 1921. (191,443.) 

Zo,/701. ''Liecuic ignition and lighting generators, particularly adapted for 
automobiles." M. Feidine. October. 8th, 1520. (170,098.) 

20.933. '' Methods of, and apparatus lor working quartz," British Thom- 
son-tlouston Co., Ltd. (General Electric Co.). October lith, 1921. (191,46J.) 

2,310. * Radio. receiving systems." british 1homson-Houston. Co., Ltd. 
(General Electric Co.). October. 44th, luzi. (191,489.) 

264,944. °° Inert electric batteries." — C. 5. Mummery and Ever-Ready Co. 
(Great) Britain), Ltd. October láth, 1921. (191,488.) 

27,346. “ Licetro-magnetic chucks." W. Zehnder. October lth, 193). 
(170,306.) 

27,459. '' Device for therapeutic treatment by ultra-violet rays." R. B. C, 
Sheridan. October loth, 1921. (Cognate application 19,951/22.) (191,490.) 

28,455. '' Means for controlling the speed of machines wherein thread and 
the like is wound, such, for example, as ring-spinniny frames." Engiish Elcc- 
иас Co., Ltd, and W. E. Darlington. Gctober. 2oth, 1921. (1:31,511.) 

25,685. © Bonding-devices for electrical junction boxes." J. b. Watson and 
Callender's Cable and Construction Co., Ltd. October 28th, 1921. (191,513) 

28,724. ** Automatic regulator for electric, steam, or hot-water radiators, 
the same being also applicable. for gas, heating, fite-alurm devices, relripera- 
ting control, and other temperaturecontrol uses." К. Maclaren. November 
gtin, 1921. (191,515.) 

25,800. '' Speed-controfling mechanism for ring-spinning frames and the 
like.’ English. Electric Co., Ltd., and W. E. Darlington. October. ЗІМ, 
i921. (191,019) - | | 

29,385. '' Means for supporting telephone transmitters and the like." E. A. 
Graham. November 4th, 1921. (191,525.) 

29,425. © Wireless transmitting systems." P. O. Pedersen. November 18th, 
1920. (171,683.) 

30,371. * Automatic switches for use in telephone or like systems." Autu- 
matie Telephone Manufacturing Co., Ltd. November 23rd, 1929. (171,993.) 

30,724. '" Mechanism for selectively controlling the duration of operation of 
clutches.’ T. Lumsden and W. S. Lumsden. November 17th, 1921. (181,546) 

30.12). t Apparatus for treating oil, particularly adapted for reclaiming 
used lubricating oil." British Thomson-Houston. Co., Lid. (General Electric 
to). November Mth, 1921. (191,547.) 

3U,S00. "' Electric coils." W. W. 
4191,55.) 

390,321. “Axle boxes for tramears and the like." T. Blaney. November 
Mth, 1921. (191,532.) 

31,069. © Electric excess-current cut-out.” I. 
1921. (191,560.) 

31,9599. *'' Multi-wire electric safety fuse." K. V. L Jensen and Jensen 
Trading Co., Ltd. November 29th, 1921. (191,566.) | 

$2,482. © Electrice fuses.” L. Bertran. January 19th, 1921. (174,323.) 

32,901. “ Indicator systems for lifts and the like," Sterling Telephone and 
Liectrie Co., Lid., and F. G. Bell. December 3rd, 1921. (Cognate applica- 
поп 10,510/22.) (191,572.) 

33,466. '' Electric auto-4ransformers." А. Della Riccia. December 13th, 
1320. (172,959.) 

34.408. '" X-ray tubes," Westinghouse Lamp Co. December 21st, 1920. 
(173,238. 

i cU" “ Electric switch-operating mechanism." British ‘Thomson-Housten 
Co., Ltd. (General Electric Co.). December 23rd, 1921. (191,596.) 


Burnham. November 18th, 1921. 


Miller. November 21м, 


1922. 

І.Н. “ Variable electric condensers. V. J. Hinkley. January 17th, 1922. 
(191,015.) 

3,724. “ Electrie switches.” Н. H. Berry and Berry's Electric, Ltd. 
February В, 1922. (191,6036.) | 

4,467. “ Electric circuit. controllers.” British Thomson-Housten Co., Lid. 
(General Electric Co.). February loth, ИЮ. (191,638.) 

4,637. * Construction of a single fuid primary cell.” F. 
curs LGth, 1922. (121,639.) 

(6,828. '' Spot lights for automobiles.” 
(77.157) 

(4. '"Couplings for machines of the high-voltage direct-current serica 
system.” C. J. Beli and Sue. Anon. des Ateliers de Secheron, April 15th, 
i21. 78,421.) s 

N4609. CU Cathode-ray tube for the recording of clectric frequencies free 
Irom inertia.” Dr. J. Engl, H. Vogt, and J. Massolle. March 24th, 1921, 
(72.33. 

ИАА. Electrical time switches.” P. Krupp Akt. Ges. May 23rd, 1921. 
(140.639) 

E1052. Wired wireless telephone. systems.” Ges. fur. Drahtlose Tele- 
graphic, May Ith, 1921. (175,966.) 

14.765. ** Tloklers for elecaric fips.’ W. S. G. Baker and J. Y. Fletcher. 
May Zh. 1922. (191,670.) 

LATA. U Wireless signalling systems.’ 
Mav 21st, 102]. (1850.653.) 

17,042. “ Picts tery prop elled. mining | machines?" 
Jo June 30th 1921. 182. 4384A 


Weatherill. Feb- 


E. Johnson. March 160, 1921.) 
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LONDON’S ELECTRICITY SUPPLY. 


WiTH the publication of the draft order of the Electri- 
city Commissioners constituting the London and Home 
Counties Electricity District and establishing the Joint 
Electricity Authority for that area, a new page is turned 
in the history of London’s electricity supply. The 
scheme, which is outlined elsewhere in this issue, will 
come before the second inquiry, which will be held next 
month, and it will doubtless be the subject of searching 
criticism, for it adopts a mode of compromise of a rather 
unexpected nature. i 

Whilst a Joint Electricity Authority is to be formed 
for the whole of the area, the actual conduct of elec- 
tricity supply within a large portion of the district, 
including the whole of the County of London, is to be 
entrusted to two committees appointed by the Authority, 
a '' Committee of Local Authority Undertakers '" and a 
'* Committee of Company Undertakers,’’ these commit- 
tees comprising the members of the Authority who respec- 
tively represent the two classes of undertakers. To the 
Committees the Joint Authority will delegate certain of 
its powers and duties (specified in an annex to the 
Order) until tlie whole of the generating stations and 
main transinission lines belonging to the undertakers 
concerned which are to be transferred to the Authority 
have become tlie absolute property of the latter body. 

Thus the electricity supply of the County of London 
is to be shared between the local authorities and the 
companies—an arrangement which tallies with the Bill 
to be introduced into Parliament by the London Electri- 
city Joint Committee (1920), Ltd., of which particulars 
were given in our issue of February 2nd; but the 
Electricity Commissioners’ scheme goes farther than 
the Bill, in that it includes not only the nine companies 
which are promoting the Bill, but ‘also the five com- 
panies which are not promoters—two of them being very 
important. So far as the nine are concerned, we take 
it that some measure of agreement has been attained, 
though the fact that they are seeking statutory powers 
suggests that they are not wholly satisfied with the 
Commissioners’ proposals; but as regards the five, it 
would seem that their assent has yet to be won—for it 
must be remembered that no undertaking can be com- 
pelled to take part in the scheme. 

Turning to the municipal side of the question, it 
should be noted that the Local Authority Committee 
embraces not only about half the County of London (15 
metropolitan borouchs), but also 19 Corporations and 
Urban District Councils outside the county bounds— 
ranging from Reigate to Leyton, and from Gravesend 
There are several other local authority 
undertakings which are not scheduled to come under 
thé Committee, having presumably elected to stand out, 
though thev are within the jurisdiction. of the Joint 
Electricity Authority. The remainder of the large 
area covered by the Joint Electricity Authority is 
served partly by a number of small companies, 
but mainly by the Metropolitan Electric Supply 
Co., Ltd., and the North Metropolitan Electric Power 
Supply Co.; these two concerns, which rank as “© Power 
Companies," are practically authorised by the Draft 
Order to carry on without interference from the Joint 
Authority, the latter merely becoming the channel 
through which their development proposals are to be 
submitted to the Commissioners, 
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Taken as a whole, it will be seen that ‘‘ compromise "' 
is the keynote of the scheme, and that in many respects 
the compromise is rather hoped for than accomplished. 
In the absence of compulsory powers, the Commissioners 
have no alternative but to seek an agreed solution to the 
tangled problem of London’s electricity supply, and 
whatever may be thought of the details of their scheme, 
they must at least be complimented on the successful 
formulation of a feasible plan, which must have involved 
a vast amount of labour and negotiation—and which 
will certainly give rise to lively discussion, from which 
bitter opposition will not be wholly absent. Whilst the 
consummation of the desire that the supply of electricity 
to the whole district shall be concentrated in the hands 
of one authority is obviously still in the remote future, 
the scheme, if carried into effect, will constitute a long 
step towards that end; but the process of concentration 
and unification will be long and difficult. 


From time to time the question crops 


Light for up whether electricity used for photo- 
Industrial — graphic or other industrial processes 
Purposes. depending upon the action of light 


should be charged for at lighting or at 
power rates. Practice differs according to the mental 
attitude of the manager of the supply undertaking con- 
cerned ; those who take broad views and are not fond of 
splitting hairs. charge the lower price, whilst those who 
are obsessed with the bureaucratic spirit of slavish 
adherence to the letter, maintain that lighting is light- 
ing, whether it is used for illumination or not. With 
the latter class we have no patience. That is the spirit 
which so often calls forth the complaint that whereas the 
“ gas people" will do anything to please a customer, 
the electricity people put obstacles in his way, and 
haggle over straws. 

It should be borne in mind that lighting is charged 
for at a high price because consumers all want it at the 
same hour, thus producing a peak in the load and neces- 
sitating the installation of plant to meet the maximum 
demand. If lighting consumers took their supplies at 
all odd hours of the day, their diversity factor would 
be 80 great that the lighting peak would disappear, and 
there would be no excuse for laying upon their shoulders 
the bulk of the capital charges. The '' peak,"' in fact, 
is the sole justification for charging them at a higher 
rate than power or heating consumers. 

But light used for industrial purposes—as for photo- 
graphy, kinematography, colour-matching, &c.— need 
not, and in many cases it does not, come on the peak at 
all; in such circumstances there is no logical reason for 
charging for it three times as much as for power or heat- 
ing. This view was taken by Mr. Justice Swift in a 
recent law-suit (ELec. Rev., May 26th, 1922, p. 730) in 
respect of a photographic arc lamp; he decided that the 
energy was used for power and not for lighting, and 
sarily the same rate as applied to the users of motors. 
This decision was confirmed by the Court of Appeal 
(EvEec. Rev., November 10th, 1922, p. 683). 

The matter is important in view of the rapidly ex- 
tending use of ‘‘ daylight" lamps оп a large scale for 
colour-matching, where the light is used continuously 
for many hours a day, not for illumination (which could 
be efficiently done with a fraction of the power used by 
the ‘‘ daylight" lamps) but for an industrial purpose. 
A still more convincing case is that of lamps used solely 
for the artificial fading of coloured fabrics, which are 
on circuit for 24 hours a day, and in equity ought to 
be supplied at the very lowest tariff—especiallv if they 
were cut off during the peak-load period, an arrange- 
ment which would present no difficulties. By using this 
method of testing the ‘‘ fastness"' of dyes, an immense 
saving of time is effected as compared with the use of 
sunlight, which varies very widely from day to day and 
from winter to summer, whereas the electric arc is con- 
stant in quality and available dav and night con- 
tinuously. Such uses of electricity should be fostered 


.important publie department, 


and encouraged by an equitable tarifi—for they are 
more desirable to the power station engineer than any 
other class of load. Го charge for them at lighting 
rates is as unjust as it is absurd. | 


ELECTRICAL men generally and muni- 
cipal electrical engineers in particular 
will regard with feelings of profound 
disappointment and regret the fact that 
one of their number has so betrayed the trust that was 
placed in him by his employers as to bring himself under 
sentence of imprisonment. At the Assizes last Saturdav 
Mr. W. T. Kerr was sentenced to three years' penal 
servitude on charges (already reported in our pages) of 
having misappropriated large sums of money whicli 
were the property of the Hereford Council, for which 
he had acted as borough electrical engineer for a lony 
period. The whole matter is ав mysterious as it is de- 
plorable, and until the law had found him guilty it was 
pardonable for electrical men to hope that either some 
mistake had been made or there were mitigating circum- 
stances. Now that the usual course has been run and 
sentence has been passed, the matter might by some be 
considered closed, but we do not think it right to allow 
the occasion to pass without asking whether there was 
not inexcusable laxity on the part of somebody else. 
Mr. Kerr was a trusted ofhcial, it is true, was responsible 
for the conduct and development of a specialised and 
and a long career of 
satisfactory work gave no room for fear that he would 
betray the trust reposed in him. But however trust- 
worthy an official may be, there is surely somebody 
whose duty it is to check financial transactions such as 
those which have brought about the Hereford downfall. 
We shall hope to hear more of that side of the matter. 
not in any way in defence of W. T. Kerr, but in the 
interests of municipal undertakings. 

It is not unlikely that there will be a disposition to 
regard municipal electrical engineers as being more than 
a little lower than the angels because one of their num- 
ber has fallen, but it is with feelings of satisfaction 
that in glancing back over the whole period of municipal 
electrical working in England we are unable to recall 
another case of the kind. Often enough the ‘‘ chiefs "' 
have been in the peculiar position of privilege, with a 
public status exposing them to temptation and extrava- 
gance which their salaries alone could not easily carry. 
yet their main errors have been due to incompatibility 
of temper and other minor mistakes, for in our recollec- 
tion there has been no other borough electrical engrineer 
who has been found guilty of systematic embezzlement of 
public funds. Indeed, we claim for borough electrical 
engineers as a class that their standard of integrity and 
honour in the conduct of their departments is very high, 
and that most rare have been the occasions for reproach. 


An Engineer 
Sentenced. 


IN a preliminary statement just 
issued by the Mines Department, we 
learn that during the year 1922 the 
number of separate fatal accidents 
amounted to 1,073, resulting in 1,153 deaths. Unfor- 
tunatelv the year was marked bv three serious explosions 
of fire-damp or coal dust, causing 57 deaths in all. One 
of these occurred at Plean Colliery, Stirlingshire, re- 
sulting in & loss of 12 lives, and the other two in Cum- 
berland, one at the Haig Pit, with a loss of 39 lives, and 
the other at St. Helen's Colliery, with a loss of six lives. 
We believe all these accidents were primarily due to 
shot-firing, and had the rules and regulations been 
strictlv carried out, thev might have been avoided. 
Apart from these accidents, the death-rate appears to 
be the same as for the vear 1921, allowing for the three 
months’ stoppage of all the coal mines during this vear ; 
the figures for the nine months' working being 799 
separate fatal accidents, causing 813 deaths. 

The majority of the underground accidents, however. 
are mainly due to “ falls of ground ”’ and '' haulage ”’ ; 
there being no fewer than 546 caused-by the former and 


Accidents in 
Mines. 
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211 by the latter. On the surface of the mines 106 fatal 
accidents occurred; no doubt, as the inspectors fre- 
quently report, very many of these could have been 
avoided had reasonable care and attention been dis- 
played, and evidently nothing but a vigorous ‘‘ Safety 
First" campaign amongst the workmen will ever 
seriously reduce this type of accident. 

We regret to notice that under '' Electricity ’’ there 
were seven fatal accidents below ground and two above 
eround, making a total of nine, which we believe is 
higher than it has been for some years; we had begun 
to think that accidents due to the use of electricity, 
in spite of its very large increase, were steadily on the 
decline. 


THERE was no mincing of matters in 
The Report on the report of Sir W. Joynson Hicks's 
the Exhibition. investigation of questions connected 
with the organisation of the British 
Empire Exhibition. Its recommendations have been 
received on the whole with favour, though misunder- 
standing of the attitude of the Executive led at one 
time to fears that the whole scheme might be wrecked. 
lt is, as we have said already, most deplorable that the 
need for such an investigation should ever have arisen, 
but the revelations of the report fully justify the holding 
of the inquiry. Now that it is ended and the worst is 
known, there is nothing to do but to get on with the job 
¿long the new lines laid down, but there are many 
conclusions to be drawn. One of the is that com- 
uittees here and in some other places are intended to 
control managements not to be controlled by them; an- 
other is that the proceedings of all sections of the Ex- 
hibition should be open and above board—little justifi- 
cation can be found for irritating secrecy and no 
success сап attend its use. We trust that it will now be 
possible for operations connected with this vast under- 
taking to proceed at full speed. The Empire desire is 
for the Exhibition to be a huge success, and every bit of 
littleness must be swept aside in order that that may 
happen. The electrical industry desires its own large 
part of the Show to be magnificent, and, like the scheme 
as a whole, every part of it must be characterised by a 
broad-minded attitude. Such an attitude on the part 
of the organisers engenders a co-operative spirit among 
potential exhibitors, and if everybody electrical in the 
British industry takes his proper place in the enterprise. 
we shall be able to coniniand success—both as a combined 
exhibit and as individual exhibitors who are '* out ” for 
business. 


Tae shareholders in the Compagnie 


The French Française Thomson-Houston on Janu- 
Electrical ary 22nd authorised the directors to 
Industry. increase the share capital from 


200,000,000 fr. to 300,000,000 fr. as 
and when required. At the extraordinary meeting held 
on that occasion a lengthy report was presented point- 
ing out the necessity for being financially equipped for 
participating in the impending great developments in 
connection with the electrification of the railways, the 
modernisation of the telephone system, and the exten- 
sion of hydro-electric works. As for the latter, the re- 
port stated that the hydro-electric works comprised 
1,500,000 h.p. in 1919; they represent 2,000,000 h.p. at 
present and will be 3,000,000 h.p. two years hence, 
and applications for concessions in relation to a further 
1.500,000 h.p. are now before the Ministry of Public 
Works. Speaking on the proposal to increase the share 
capital by 100,000,000 fr., M. Burrell, vice-president, 
is reported to have stated that owing to the difficulty of 
getting together an extraordinary meeting with the 
necessary quorum required by law, it was essential to 
have a margin of capital for several years. At the 
meeting in June of last vear it was mentioned that in 
1920. which was a year of great activity, the company 
hooked orders for 206,000.000 fr.; in the critical year 
of 1921 the orders represented 175.000,000 fr.; and in 
1922 they were 237,500,000 fr. The orders which had 


still to be executed on December 3lst, 1922, amounted 
to 222,500,000 fr. as compared with 140,000,000 fr. 
on the corresponding date in the previous year. Having 
regard to the extensive programme of the State tele- 
phone administration, the company had taken the 
initiative in grouping in the form of an inquiry com- 
pany certain financial institutions among the principal 
establishinents in Paris, and the directors had added 
those of their friends who were specially qualified tech- 
nically, with the object of' facilitating the industrial 
organisation and development of telephones in France. 
No idea was entertained by the company of monopolis- 
ing the deliveries—there was room for all and competi- 
tion was free—but the figures concerned (2,000,000,000 
fr.) were of such magnitude that it appeared advan- 
tageous to place the company in the position of being 
able to deal with the problem under conditions which 
would render it more easy to carry out. Proceeding to 
refer to the friendly relations with the General Electric 
Co., of New York, and the interchange of inventions 
between the two companies, the vice-president mentioned 
that the French company had organised at the American | 
company's works an office of French engineers who were 
entrusted with following all the inventions and improve- 
ments emerging from the laboratories and with group- 
ing these for the French central administration, where 
they were utilised in conjunction with the affiliated com- 
panies. In conclusion, the speaker expressed the 
opinion that the increasing growth of the company's. 
turnover would permit of the maintenance of the finan- 
cial results for 1923 on the same level as in 1922, when 
a dividend at the rate of 9 per cent. was paid. 


Most prominent in the pages of Z'he 

Radio Electrical Contractor for February is 
Apparatus and the subject of trade discounts, with 
Discounts. ^ special reference to the sale of receivers 
for broadcast radio-telephony. This is 

a matter upon which the contractors feel very strongly, 
for the '* N.A.R.M.’’ (National Association of Radio 
Manufacturers), the membership of which comprises 
some 220 firms, proposes to allow the full trade discount 
to any firm, without discrimination, that purchases 
radio apparatus for resale. The example of other 
trades is quoted by our contemporary to show that the 
practice of quoting trade terms to the trade only and 
not to outsiders ix not only the recognised system, but 
1з the only sound basis on which to build up a prosperous 
Lusiness. The immense possibilities opened up by the 
introduction of broadcasting are admirably expounded. 

But the retail trader is rightly warned that only by 
liis own efforts can he hope to secure what we may fairly 
call lus rights; as we recently pointed out, unless the 
electrical contractor goes into the business with both 
hands and lays himself out to attract the public by show- 
rooms well equipped with radio apparatus, with a com- 
petent demonstrator, he cannot hope to obtain the pre- 
ferential rates to which he lays claim. 

The General Electric Company is singled out by our 
contemporary as alone recognising, by agreement with 
the Electrical Contractors’ Association, the principle at 
stake—namely, that the electrical trader shall have a 
better discount than any other buyer. As the journal 
states: ‘ The agreement does not mean that G.E.C. 
wireless equipment must be sold exclusively. But it. 
does mean that electrical contractors must go in for the 
wireless business for all they are worth. Wireless busi- 
ness must be pushed and developed with the utmost 
vigour." Exactly! It goes on : '' We are working to 
demonstrate to manufacturers and wholesalers that it 
pays to deal through the legitimate electrical trade . . . 
if we fail, the funeral will be our own." 

Our contemporary has hit the nail right on the head. 
The same comment applies to an excellent communicated 
article on show-rooms and shopkeeping. We are de- 
lighted to see this spirit in the columns of our contem- 
porary ; we believe it is on the right track, and we wish 
success to the movement, carried out on these lines. 


а ————————— 
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GAS ENGINES FOR CENTRAL STATIONS. 


Hints on Operation. 


By M. 


WiTB the advent of the super station, and the '' linking- 
up’ schemes that are now in progress, one is apt to 
consider that the day of gas engines is drawing to a 
close for central station use, but when the matter is 
probed, a ditierent light is thrown on it. Of course, 
the main object of the super station is the reducing of 
wages and the lower working costs, but a side issue is 
the saving of the nation’s fuel. By the saving in costs 
effected in time to come, the price of electricity will be 
such as to be within the reach of all, even for heating 
and cooking, with the result that, to say the least, 
yas undertakings are going to have a very much 
reduced output. The outcome of this will be a shortage 
and consequent rise in prices of the various by-products 
which are obtained from the. manufacture of gas, 
amongst which are coke, ammonia, benzine, creosote 
oil, pitch, anthracine, naphthaline, sulphuric acid, fuel 
oil, and the by-products which are derived from these, 
all of which are very essential to the nation. 

With the super station, in burning the coal, practic- 
ally no by-products are produced. Steam is generated 
and used. Working on one North Country scheme, 
22,500 B.th.u. per unit are consumed in its first stage of 
development, decreasing to 21,560 B.th.u. per unit in 
its later stages. In an up-to-date gas station 15,000 
B.th.u. per unit on town’s gas is quite an ordinary 
figure to obtain. On this figure a large amount of waste 
occurs, owing to the exhaust gas still retaining a large 
amount of heat. When the ‘‘ Bonecourt ” boiler is con- 
sidered in conjunction with gas sets, a much better figure 
even can be obtained. Consequently, although the gas 
set has used 7,000 B.th.u. less than the steam, it has 
left behind, as one could term it, various by-products 
which are necessary for the prosperity of the country. 
I do not mean to insinuate that in my opinion gas sta- 
tions will supersede steam, but that under certain 
conditions, gas engines still have a future in central 
power stations. Some years ago a strong line was taken 
by several engineers in the Press, that in steam stations 
engineers should start to realise that reductions in cost 
and better figures generally were not to be obtained by 
simply having a good man in charge of the engine room, 
but that proper scientific control should be given to the 
boiler house. Engineers in a good many gas stations 
to-day are working under similar false conditions. An 
old saying used to be: '' A boy can run a gas engine,” 
and a good many still work under the same idea. This 
is why & good many gas stations do not turn out as 
good a proposition as they ought to do. 

We are nearing the days of the perfect steam station, 
and to obtain the perfect gas station, special attention 
lias to be given to three main points: (a) More scientific 
control of station; (b) better display of engineering in 
maintenance; (c) makers of engines to give more con- 
sideration, when designing, to running costs of main- 
tenance, and to display better engineering practice, 
when advising or submitting schemes of lay-out for new 
plant, particularly to the engineer who is buying his 
first gas set, and is not aware of the many pitfalls he 
can fall into. 

Referring to (a), no good steam man would think of 
buying coal without first having it tested for its B.th.u., 
yet how many gas men know the B.th.u. of the product 
that they are buying? As gas engine makers guarantee 
their engines on the B.th.u. basis, how can they know 
whether they are getting the best results obtainable? A 
recording gas calorimeter should be installed in each 
station, complete with a recording barometer. It is 
good practice to have a column on the log sheet for 
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each set, and log the gas per unit for each half or one 
hour. On turning to the B.th.u. for the hour, the shift 
engineer knows at once how much above or below the 
correct figure he is. Without this, he '' wakes ир’ at 
the end of the shift and finds his gas per unit high, 
and wonders why. | 

Whether gas is dear or cheap, it is surprising what 
а difference takes place under the two different con- 
ditions; even assuming the small reduction of 1 cubic 
foot per unit, when 1,000,000 units are generated with 
gas at 2s. per 1,000 cu. ft., the saving is £100 per 
annum. 16 will be interesting to see the bonus system 
adopted on the B.th.u. consumed per unit. 

As reyards (b), an eminent engineer once said: ‘‘ The 
life of a gas engine is five years." The people who 
heard, themselves having heard of gas engines which 
had run twice as long, thought he was '' talking through 
the top of his hat." When one sees the practice adopted 
in a good many stations, the economical life of a gas 
engine is certainly not more, but given proper treat- 
ment, its reliability is increased, and its life can be 
safely classed along with that of the steam engine. A 
few suggestions on maintenance, perhaps, would not 
be out of place. If you want to enjoy ''no trouble 
runs” and have no serious breakages, follow the old 
Naval motto: ‘‘ Open her up to see why she runs so 
well." Don’t wait for the engine to ‘‘ throw her hand 
іп ” before you find the trouble. 

Nothing is better than to have your men keep to time 
tables when possible. Each fourteen days change plugs 
and examine magnetos. Every 300 hours grind in 
valves, at 1,500 hours draw lines. If the gas is dirty, 
this figure should be reduced to 1,000 hours. As regards 
plugs, I am pleased to be able to state that at last a 
sparking plug is being put on the market which does 
away with the objectionable practice of sparking points. 
This is being done by the Smithbrook Engineering Co., 
of Chapel-en-le-Frith. This will be welcomed by engi- 
ncers who are troubled with pre-ignition, due to glowing 
points, or by those, again, who have realised what a big 
item these costs amount to in the maintenance account. 
With regard to the valves, à thing that is commonly 
ignored is to try & chalk marking on the valve after 
grinding. Although the grinding shows the valve to be 
bearing evenly all round, if a chalk marking is tried 
afterwards, very often it shows the valve to be bearing 
onlv on two sides, with a consequent loss of efficiency. 
When the valve guides begin to wear, renew at once, 
otherwise the valve will rock on its seat and will tend to 
make the valve seat round which, if let go, will mean 
a new seat as well. Do not run valves with a ridge in, 
grind out the ridge; do not turn it out. Referring to 
pistons, an old theory used to be to ''never touch the 
carbon under the rings." This is false economy. Ad- 
mittedly the piston is '' tighter " with the carbon, but 
this is the cause of more wear on the liner of the cylinder, 
with the consequent result that ridges are formed and 
the life of the liner very much reduced. It is far better 
not to let the carbon accumulate beyond a certain 
amount, and as soon as the ring begins to tighten, re- 
move it, and clean. Piston rings should not be allowed 
to run with knife edges. They should be chamfered off 
on both sides, otherwise the knife edge acts like a 
scraper on the liner and wears it away, and also the 
knife edge keeps back too much oil, the top ring run- 
ning very dry. On a vertical engine do not leave the 
ring joints either at the front or the back, but on the 
sides, where there is no piston slap. These are a few 
of the essential things that need careful watching. and 
if the same attention is given to the rest of the engine 
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no trouble will be the result. Two other points I should 
like to mention—one is oil and the other water. 

A good many engineers have failed to realise the 
essential importance of obtaining a perfect oil. Price 
does not have to be considered in gas engines of the 
vertical type. There are two classes of lubricating 
systems adopted; one is forced lubrication for crank 
саве, and a special lubrication for cylinder; the other 
is forced lubrication for crank case, and splash lubrica- 
tion for cylinder. Of the two, I prefer the latter. In 
the former, one naturally buys a gus engine crank case 
oii, and а gas cylinder oil for the special lubrication, 
with the result that not being able to keep all the 
splash out of the cylinder, trouble arises from the 
oil not being suitable for cylinder lubrication ; also, 


when the cylinders are separately fed, the lubricating - 


pipe has to pass through the water jacket. I know 
makers have given special attention during the last few 
years to this point, but I, personally, have seen more 
than one cylinder cover cracked through water getting 
into the cylinder vza the oil pipe during standing, with 
the result that away goes the cylinder cover and the 
piston 18 cracked on starting. With the latter type of 
lubrication, only one class of oil is used. This oil should 
be of a special nature. It should have good viscosity, 
have a high flash and fire temperature, should be fairly 
heavy, and be very nearly a pure hydrocarbon. Unless 
the oil is of this nature you will get explosions in the 
crank case, carbon in large quantities in the cylinder, 
pre-ignition, wearing of cylinder walls, to suy nothing of 
bad gas consumption. A good many oils break down very 
quickly through the engine having to run long hours, 
and the oil not getting a chance to cool. Why don't 
makers realise that engines in power stations have to 
meet this duty, and fit a cooler in the crank case 
in connection with the ordinary cooling arrangements 
of the engine? A good practice is to draw off a bucket- 
full or so each day and filter it. By doing this, the oil 
will not break down so rapidly. As regards water, not 
enough attention is usually shown in maintenance. 
Many engineers open up every other part of the engine 
from time to time, but never the waterways till they 
have to. 

It must be kept in mind that deposit is gradually col- 
lecting at the bottom of the jacket and in other places, 
and unless this is cleared, local heating will take place, 
which, if bad, will certainly mean a cracked cylinder. 

Referring to (c), makers as a whole show a lack of 
men on their staffs who have had experience in running 
gas engines. These are all made correctly, no doubt, 
from a size or construction point of view, but many lack 
points which are the making of engines from a mainten- 
ance point of view, e.g., one maker evidently has no 
idea that in cases where the gas is dirty and tarry, 
carbon deposit has to be removed in some places as 
often as every seven days. To remove this on the engine 
referred to, you have to lift all cylinder covers, and 
break most water joints, which, on a 4-cylinder engine, 
takes perhaps six or seven hours. On the same engine 
there is an inspection plug on one side of the engine, and 
if only they had fitted another one where the indicator 
cock is, carbon deposit could be removed from the four 
cylinders in, at the most, one hour. One could go on 
pointing out facts like these for some time, yet makers 
fail to realise that a central station, unlike some of the 
private works, shows a cost sheet, and the big 
items in some cases set down for maintenance of 
machinery are apt to frighten off a good many engi- 
neers.  Álso, when the makers are advising for new 
plant, if they will only realise that ‘‘ reliability ’’ is the 
chief thing, when all is said and done, there will be 
a good many more gas engines running than there are 
to-day. For one instance, makers supply a circulating 
pump, belt driven. There being no other means of feed- 
ing the engine, the first time the belt goes west, you have 
either to shut the town down or crack a cylinder. I saw 
another glaring case of bad lay-out some time back. 
The engine took its air through a 3-in. pipe running 


from the outside air, about 50 or 60 ft. high. Engineers 
could not make out why it pumped, banged, and shook 
the whole building. ‘they did everything, from new 
liners and pistons to shrinking a new boss on the fly- 
wheel. When I took over the plant, the engine was on 
the scrap heap practically, the insurance people having 
certified her not safe torun. I tried her the second day 
I took over, and after going over other things I cut a 
hole a foot long in the air pipe, near the engine, then 
tried her. ‘lhe engine was О.К. 

How many makers of gas engines of the multi- 
cylinder type, and also of other multi-cylinder internal- 
combustion engines, realise that half of the back firing 
which takes placed is caused through induction in the 
ignition cables when the cables are run together?  Engi- 
neers who read this would do well to disconnect one 
cable at each end and to put a sparking plug on to one 
end, laying it on the engine. The plug will then be 
seen to fire. The effect is that at certain loads back 
firing occasionally takes place and at others often pre- 
ignition. The cables should be at least 2 in. apart. 
Oi course, it does not matter if there is induction from 
another cable as long as one of the two cables does not 
fire while the other is on a suction stroke. 

As regards choice of engine for station use, personally 
I prefer the four-cylinder vertical. When buying a gas 
engine one naturally wants to obtain the lowest cost of 
maintenance, and, at the same time, to be able to have 
a steady light. Speeds vary on different makes, but I 
myself recommend a speed of about 350 revs. If you go 
higher, there is more wear and tear. If you reduce it 
t» get less wear, you will find that the pulsation on lights 
ix noticeable. Of course, a battery helps to stop this. 
This brings me to my last point. Engineers would do 
well to follow the rule of having as large a battery at 
the one-hour rate as the largest set. 

This battery should be connected up either with an 
automatic reversible booster or on the '' Canterbury ”’ 
system, with automatic battery regulation on both charge 
and discharge. When this is adopted, never mind what 
happens, within reason—as long as the machines nave 
reverse current breakers, the board will look after itself 


while the shift engineer can give his full attention to the 
trouble. 


Coal Smoke.—‘‘ Only those who live in towns can full 
appreciate the many drawbacks due to the coal smoke whi 
most of the dwellers in them produce in their domestic fire- 
places. This pollution of the atmosphere very appreciably in- 
creases laundry bills and bills for decorating purposes. It also, 
we think, shortens life. As gas or electricity can now always 
be used to heat buildings in towns, Dr. Russell thinks that the 
time has come when coal consumers should be penalised. He 
thinks that some form of soot-precipitation plant should be 
made compulsory on all coal consumers, and evidently thinks 
that an electrical device for this purpose could easily be per- 
fected. Once we got rid of coal smoke then every town house 
could have its roof-garden, and the savings effected in laundry 
and decorating bills would more than cover the cost of soot- 
precipitation plants. Towns would be ever so much pleasanter 
and healthier to live in. It is obviously much better policy to 
prevent the causes of fogs than to invent remedies for the 
fogs themselves.’’—Faraday House Journal. 


The Society of Arts Installation.—The Royal Society of 
Arts building has recently undergone considerable alterations 
and a new electrical installation is one of the improvements. 
The building is supplied by either the Charing Cross Co. or 
the London E.S. Corporation, and the lighting has been so 
arranged that in case of a breakdown on one company's system, 
a supply can be obtained from the other. The main lighting 
of the meeting room consists of four 300-W gas-filled lamps in 
24-in, alabaster bowls fitted with lowering and suspension 
gear and safety nets. The lighting of the entrance hall, 
staircase, library, and other important parts of the building 
is also carried out with alabaster bowls and gasfiled lamps. 
The glass dome of the great meeting room has been fitted 
with an umbrella-like screen. which 18 operated bv a motor- 
driven winding gear supplied by the Express Lift Co. Venti- 
lation is bv a 24-in. Keith Blackman exhaust fan placed in 
the inlet of a large trunk running round the roof, four ceiling 
inlets communicating with the trunk. Edmundson's Electri- 
city Corporation was responsible for the layout and execution 
of the electrical work 
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SOME NOTES ON CHANGING OVER A NETWORK FROM D.C. TO A.C. 


TuHere are a large number of undertakings in this 
country whose networks consist of V.B. cables laid solid 
in bitumen in wood or stoneware troughing. In most 
of these undertakings a consideruble amount of trouble 
has been experienced with this system of cable laying, 
and in many undertakings the trouble has become so 
serious and the cost of repairs has increased so enor- 
mously that it has been considered advisable to scrap 
‘the greater part of the V.B. network and replace it by 
lead-covered and armoured cables. 

This has, of course, involved very heavy expenditure, 
and most undertakings faced with the heavy cost of 
materiul and labour have shrunk from taking such 
drastic steps. 

In a discussion before the Institution of Electrical 
Engineers some years ago, Mr. Vernier referred to this 
trouble, and gave his solution of it, which was to change 
over the whole system to single-phase working. Mr. 
Vernier found that faults practically disappeared from 
his system, while the few that were still experienced 
were not severe in character and did very little damage. 

The writer was much impressed with the facts and 
figures as given by Mr. Vernier, and has since been 
waiting an opportunity to carry out a similar experi- 
ment on his own system. Such an opportunity recently 
arose, and the object of this article is to describe briefly 
the procedure followed in making the change and to 
give a few figures as to costs. 

The district chosen was the eastern end of Twicken- 
ham, situated at an average distance of 14 miles from 
the generating station, and hitherto fed from a h.p. 
d.c. sub-station containing rotary transformers supplied 
with direct current at 2,500 volts and remote-controlled 
from the generating station. The distributors in the 
district were also linked up generally with the central 
area. The distribution pressure is 480 and 240 volts 
on a 3-wire system. 

The reasons for selecting this area жеге: — 

1. The d.c. h.p. transforming plant was overloaded, 
and extensions had become inevitabie. 

2. H.p. 3-phase feeders at 3,000 volts were already 
in the area. 

3. The district was mainly residential, and the 
motors to be dealt with were neither numerous nor large 
in size. (The one large factory in the area was already 
taking an a.c. supply.) 

4. The condition of the V.B. ates in this area was, 
on the whole, rather worse than in other areas. 

The distributors in the area in question were all 3- 
wire distributors, the prevailing sections being 0.05 in., 
0.03 in., 0.05 in., and 0.10 in., 0.06 in., 0.10 in. 

It had first to be decided which method of distribution 
was most likely to make the best use of the available 
copper in the distributors and likely to give the best 
balance. 

Four systems were considered :— 

1. Three-phase, 4-wire (already in use in the under- 
taking’s outer areas). 

2. Three-phase, 3-wire. 

3. Unsvymmetrical 3-phase svstem forming two legs 
and neutral of a 3-phase star. 

4. Single-phase, 3-wire. ; 

1. Three-phase, 4-wire system.—This would have in- 
volved laving a single additional cable alongside the 
existing cables and transferring a sufficient number of 
consumers to the new cable to give approximate balance. 

Verv heavy expenditure would have been necessary, 
and, in view of the condition of the existing cables, it 
was at once put out of court. 

2. Three-phase, 3-wire system.—This svstem had the 
advantage that it would allow 3-phase motors to be 
connected to the svstem, but was handicapped bv the 
small neutral cable, and gave a very poor utilisation of 
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the available copper. Motors would also have to be 
connected at the lighting voltage. 

3. Unsymmetrical 3-phase.— No advantages to justify 
its consideration. 

i. Single-phase, 3-wire.—This system had the great 
advantage of giving equally good utilisation of the 
copper as in the d.c. system, and no alterations to con- 
suiners' services were involved. 

The chief problein would be to split up the various 
sections of the distributing system so as to give reason- 
uble balance across the 3-phase system. 

Only. single-phase would be available for motors, but 
the motors could be supplied at double the lighting 
voltage. 

It was decided to adopt this system, and the next 
point to be considered was the best method of splitting 
up the existing network. 

The three chief factors to be considered were:— 

l. To obtain a fair balance as between lighting con- 
sumers. 

2. To obtain a fair balance as between power con- 
sumers. 

3. To obtain the above with a minimum expenditure 
on new feeders, links, and alterations of network boxes, 
&c. 

At the same time, the arrangement had to be such 
that it would be possible to change over.from d.c. to 
a.c. section by section, and maintain in the interme- 
diate stages a reasonable voltage on both systems. 

As already stated, there was only one sub-station 
feeding this area, but, on the other hand, the system 
was linked up at several points with the general net- 
work in Twickenham both by feeders and distributors. 

Once the district was changed over to a.c., these links 
with the remainder of the district would, of course, 
be lost, and, owing to the small size of the distributors, 
it was not considered possible to feed the district from 
one sub-station without the expenditure of a consider- 
able sum for new feeders. 

It was, therefore, decided to fit up a second sub-station 
to help supply the N.W. part of the area. 

As an alternative to a sub-station, the employment of 
a kiosk was considered, but the writer's experience of 
kiosks for h.p. supply has not been altogether satisfac- 
tory. Space is, as & rule, very limited, and the blow- 
ing of & h.p. fuse often causes a great deal of damage. 
In addition, the handling of the switchgear in wet 
weather requires great caution. The removal of a trans- 
former in case of failure is also none too convenient an 
operation. 

Underground pits were also rejected for somewhat 
similar reasons. 

Attempts were made to secure the use of some exist- 
ing cellars which projected out under the roadway, but 
these being unsuccessful. it was decided to build. A 
piece of land 24 ft. x 9 ft. was fortunately available, 
and this was purchased for £50, and à brick sub-station 
erected on it. "This sub-station, measuring 20 ft. 3 in. 
x 7 ft. 8 in, internally, although built in the early 
part of 1921 when building costs were at their highest, 
was erected complete for £210. The walls are of brick- 
work, with a sloping lead roof and concrete floor. 
Sliding doors are fitted. and also a small wicket door. 

There is ample accommodation for two 200-kVA 
transformers and all necessary switchgear, but at pre- 
sent only one 100-kVA transformer is installed. 

The total cost of the sub-station, including land, and 
equipped with switchgear and one transformer, was 
£192, 

The maximum load in the h.p. d.c. transformer at 
the existing sub-station was 120 kW, but to.allow for 
the load nicked up from the network, a maximum load 
of 200 kW was assumed for the area. 
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To deal with this, two 100-КҮА transformers were in- 
stalled at the existing sub-station and one 100-kVA 
transformer at the new sub-station, the intention being 
that the third transformer would be available for use at 
either sub-station in case of need. 

The transformers are 3-phase, mesh-connected on the 


primary and 6-phase star-connected on the secondary 
side, and with the star point brought out. 

Fig. 1 shows how groups of 3-wire distributors are 
fed from the secondaries of the transformer. 

In certain cases it may be preferable to use single- 
phase transformers, either banked together or fixed at 
different points on the network as may 
best suit the distribution of load and 
other local conditions. 

For reasons of simplicity and 
economy it was decided to dispense 
with oil switches altogether and use 
fuses on both the h.p. and l.p. sides. 
“S. & C.’’-type fuses made by Electric 
Control, Ltd., of Glasgow, were 
adopted. ‘The construction of the 
fuses is as follows: — 

The fuse is contained in the upper 
part of a glass tube filled with carbon 
tetrachloride, the fuse being protected 
from contact with the liquid by passing 
through a cork; one end of the fuse is 
connected to a strong spring. 

When the fuse blows, the spring con- 
tracts, draws out the arc, and at the 
same time the liquid is forced into the 
gap, so extinguishing the arc. It is 
claimed that these fuses have success- 
fully cleared a short circuit on a 
66,000-volt circuit with 18,000 kW 
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behind it. 3 E: Е: 
The h.p. cable is terminated at опе 53 58 H 

end of the building in a trifurcating a 3*8 

bor; V.B. insulated cables are taken i i 


direct to combined link 
switches and fuse mountings. 

From the fuses the cables are carried in Doulton racks 
{> the transformer or transformers, which are placed in 
ihe middle of the building. From the l.p. side of the 
transformer, seven V.B. cables are carried in racks to 
the l.p. switchboard at the end of the building remote 
from the h.p. gear. 

The l.p. switchboard consists of ‘‘ Henley " distribu- 
tor units bolted top and bottom to angle irons set into 


isolating 
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the walls. These units consist of two parallel micanite- 
covered steel tubes coupled together at top and bottom. 
Upon this frame the fittings carrying the bus-bars and 
the porcelain fuse carriers are mounted. 

The arrangements of the bus-bars and connections 
are shown in fig. 2. It will be seen that provision has 
been made for an additional set of fuses should an 
additional transformer be required. The star point is 
earthed direct through a knife switch. 

The arrangements for dealing with consumers re- 
quire careful organisation, to avoid any unnecessary 
inconvenience. Before & change of system can be made 
it is necessary to obtain the consent of the local autho- 
rity. In the event of difficulty arising, there is a right 
of appeal to the Electricity Commissioners. 

Consent having been obtained, it is advisable to send , 
a circular letter to all consumers, stating that the 
change is about to be made and that meters, motors, 
and other appliances will be exchanged or altered at 
the undertaking’s expense. 

The letter should inform consumers that the under- 
taking will not be responsible for the exchange or 
alteration of any motor or appliance purchased after 
the date of the letter, unless with the consent of the 
undertaking. The letter should also state an approxi 
mate date for the change. 

A house-to-house inspection should then be made in 
the area affected, and schedules should be prepared 
showing the number, size, and type of meters, and de- 
tails of any motors or motor-driven appliances. The 
details with regard to motors should, of course, include 
speed, size of motor pulley, size of driven pulley, and 
details of fixing; also a note of anything restricting 
alterations in the size of pulley, such as lack of clearance 
between shafting and wall, &c. 

From these preliminary details a schedule can be 
drawn up giving against each power consumer details 
of the proposed single-phase motor, with the size of 
driving and driven pulleys required to give approxi- 
mately the same speed. 

By utilising three standard motor speeds, it was 
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found necessary only in one case to alter the size of 
the driven pulley. In all other cases the speed required 
was obtained by variation from the standard size of the 
motor pulley. 

From the above- mentioned schedule the necessary 
motors can be ordered, with the correct pulley for each 
Job. 

(To be concluded.) 
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THE THEFT OF ELECTRICITY IN DOMESTIC. 


SUPPLY. 


By J. R. WILLINGHAM. 


A RECENT article” describing the employment of a metal- 
sheathed cable for the purpose of etecung the necessary 
connection between an undertaking's supply mains and 
the meter on а Consumer’s premises touches upon а 
matter of extreme importance, and opens up a subject 
that demands attention in manufacturing circles. 

The practice of making the aforesaid connection by 
means of ordinary rubber-covered cables is literally in- 
viting the person of a dishonest tendency to exercise his 
ingenuity in diverting the path of the current through 
the meter by inserting a couple of pins through the 
insulation and bridging theni across with a piece of 
fuse wire. 

Again, some types of fuse boxes are admirably de- 
signed to admit of a further lead being introduced 
through the top bushing or outgoing end, thus creating 
a separate circuit altogether, sufficient contact in this 
instance being secured by '' wangling "' the bare end of 
the extra lead inside the fuse box until the desired 
purpose has been achieved. 

In either of the above cases little electrical knowledge 
is required in order to indulge in these practices, especi- 
ally as v.i.r. lends itself to the reception of pins, &c., 
without leaving a very conspicuous impression; the 
wary one being careful to conceal all traces of his act, 
it 1s seldom that the inspector can secure a '' cop."' 

It is obviously impossible to expect the meter readers 
to examine every inch of wire at each call, and in cases 
where fraud is suspected, it seems reasonable to con- 
sider the adoption of some means effectually to meet the 
condition without any undue extra expenditure being 
involved. 

It might be mentioned here that in some cases the 
undertakers themselves are entirely to blame. The 
author has in mind a case that he was once called in 
t» investigate, where wholesale theft was alleged to be 
taking place; a careful examination of the meter and 
leads for the usual signs revealed nothing, but going 
a little further and looking over the installation, a 
switch without a cover was discovered. This switch 
controlled a 3-light fitting in the living room. Closer 
inspection revealed that the switch in question bore 
signs of being in the last stages of dilapidation, one 
side of the blade being missing altogether. 

An inquiry elicited the information that “ one night 
last winter ” a ‘‘ sizzling "' noise from the switch, accom- 
panied by & marked diminution in illumination, was 
observed. The “© young idea’’ (aged 134) proceeded to 
investigate, and having discovered accidentally (by 
ineans of the switch cover coming momentarily in con- 
nection with one contact and the conduit at the same 
time) that the lights lit up ''grand," could see no 
reason why this newly-born knowledge should not be 
turned to serviceable account. 

A fzmiliar object in electrical 
popular 'íshort-notice "" fuse replacer, the innocent 
lairpin— was once more taken advantage of, suitably 
bent at one end, inserted in the side of the contact and 
made to turn to the angle required just to catch 
under the base of the switch which was screwed 
to an end box provided a ready *''by-pass"' for 
the current via the conduit to “earth.” <A little fur- 
ther examination brought to light the fact that the 
meter was inserted in the neutral main, the system 
being 3-wire d.c. 

No apology is considered necessary in this instance 
for failure to provide a sketch depicting the condition 
of affairs as far as the meter was concerned. This is & 
typical case of how a consumer may, without (perhaps) 
having any ulterior motive, derive considerable benefit 
at ше supplier’ 8 expense. 


circles—that ever- 


* ELFCTRICAL Review, January 5th, 1923, p. 4. 


Irom the foregoing it should be evident that before 
deciding to adopt any fraud-proof devices in the 
meter connections, engineers in charge of systems pos- 
sessing an earthed conductor would do well to make a 
point of first of all ascertaining whether or not ali the 
eters are connected іп the ''live"' main, and with 3- 
wire d.c., paying special attention to those services con- 
nected to the negative side. 

The war was responsible for many things; amongst 
others it undoubtedly produced.in some cases a type of 
meter-fixer who invariably arrived ^at definite conclu- 
sions as to the correct connections for meters generally, 
by one or other of the following simple methods :— 


1. By accidentally touching the ‘‘ live " side with the 
fingers. 

2. From the evidence produced by pole-finding paper. 

3. From observation of the direction of rotation of the 
meter disk. 


Probably the last-inentioned found the greatest favour. 

No blame can be attached to anyone for this, it being 
fully realised that the meters had to be installed 
somehow, and, owing to circumstances over which they 
had no control at the time, supply authorities were com- 
pelled to carry out such work with whatever labour they 
could find for the purpose, the matter being simply 
mentioned as a reminder to those whose war-time con- 
ditions were as detailed above. 

It has been suggested that a type of combined unit 
comprising both nieter and cut-outs in one case be em- 
ployed. No doubt this would decrease the tendency to 
actual theft, but there are many disadvantages from 
the undertaking’s point of view. 

It must be remembered that the meter itself requires 
periodical attention at the hands of the testing and 
repair staff, and this work cannot, as a general rule, 
be effectually carried out on site, some concerns prefer- 
ring to change the meter altogether at intervals. 

If therefore such a unit has been made up by a firm 
of meter manufacturers, it is pretty safe to assume that 
no other type of meter but that originally supplied can 
satisfactorily be made to fit the box. 

If the supply is fed from an overhead source, it may 
be possible to change box and all with a minimum of 
trouble; but where the cable is led in underground 
to a sealing trough (which of necessity would have to 
form part of the outfit), the proposition is not quite so 
simple. Again, there is the question of future exten- 
sions to be considered, which means in most cases addi- 
tionel meters. How are the boxes to be suitably coupled 
together so as to be easily accessible and at the same 
time admit of no visible conductors? 

To those who favour such an arrangement, the author 
would suggest a sealable cover with glass windows in 
front, and fixed direct to the meter- board by means of 
screws, thus enclosing the whole apparatus; such covers 
conld be made up to suit the various sizes of meter- 
boards most commonly used, and would have the advan- 
tave of further protecting the 1neter and fuse boxes 
against mechanical damage, while at the same time 
allowing meter readings and inspections to be carried 
out in the usual way. 

Before, however, finally resorting to such methods for 
the prevention of fraud, why not give the following 
further suggestions a (rial?— 


(1) Install service cut-outs having the outgoing 
bushes capable of being bored or plugged to 
the actual diameter of the leads employed. 

(2) Insist on meters being provided with sealable 
terininal covers that not only cover the ter- 
minal block itself, but the two bottom fixing 
screws as well, 
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(3) Use ordinary single metal-sheathed cable for the 
connections between cut-outs, meter, and con- 
sumer’s main switch in the usual way, taking 
care that the sheath is carried well up inside 
the meter terminal cover (the type mentioned 
above usually allows of this). 

(4) Bond and earth the sheath and seal up the meter 
and cut-outs in the ordinary way. 


Any attempt to perforate or tamper with the leads or 
meter can at once be detected; a ‘‘ shorting out” by 
this means of the meter leads will result in the fuse 
blowing, owing to the sheathing being earthed. 

The author recommends the colouring of all service 
cut-outs corresponding to the main they are fed by, 


e.g.: 


Positive main .., Red; Negative ,, Blue; 


Neutral  ,, White; 


or any other combination preferred. The same would, 
of course, apply to polyphase systems, either two-, three-, 
or four-wire. 

In conclusion, it would be perhaps interesting to 
remark that in many installations the plugs, &c., are 
identical for both lighting and heating purposes, and 
no trouble is experienced in connecting, say, a standard 
lamp or other light attached by a flexible cord to a plug 
top, to either a lighting or a heating circuit; as the 
latter rate per kWh is usually far below that charged 
for the former, the undertaking stands the risk of 
further revenue losses, and this, again, is deserving of 
attention, 


A TRAIN CONTROL BOARD ON THE L. & N.E. RAILWAY. 


THE new main-line control board, recently put into 
operation in the General Superintendent’s office at York, 
difers from other existing controls, in that it includes 
in its operations not only freight, but passenger trains. 

The object of the control board is to enable the control 
stafi to ascertain at a glance the condition of the traffic 


on the various lines, and for this purpose the board is . 


fitted with a number of cords working on the endless 
belt principle at varying speeds, corresponding, as far 
as possible, with the varying speeds of trains which pass 
along the line. 

Each train is represented by a carrier, which is 
placed on its appro- 
priate cord, as the 
train enters the con- 
trol area, апа the 
carrier travels along 
on the cord at a 
geared speed, past the 
various stations, sig- 
nal boxes, &c., which 
act as reporting 
stations and which are 
indicated on the board 


by means of letters 
and names. 
The board, which 


shows the position of 
every signal box and 
station, 1s drawn to a 
time scale, and shows 
the running time in 
minutes between sig- 
nal boxes. A list, in- 
cluding every booked 
passenger train, show- 
ing its number on the 
working time-table, 
and its running from 
point to point, is also 
given on the board, so 
that the controller has 
no difficulty in decid- 
ing on which cord the 
carrier should Бе 
fixed, the speed of the 
cord as between each pair of places being indicated on 
the board also. 

At intervals, which coincide with various stations 
where there are reporting points, brass stops are fitted 
on the board to prevent the carrier getting past the 
reporting point before the train is actually reported, 
and the brass stop or the lever released. by the con- 
troller. Consequently if a carrier is moving quicker 
than the speed of the train, it will be checked by this 
automatic stop. Similarly, if the train is running 


Fia. 1.—Lert HAND. 


Back View or TRAIN CouTROL BOARD, SHOWING THE WAITING TRAIN MOVEMENTS, ENDLESS 
Corps, AND TENSIONING DEVICES. *^ | 


quicker than the speed of the cord, the controller’s atten- 
tion is immediately drawn to this when the report is 
received, and the carrier is moved along for a new 
start. 

The electrical equipment of this ingenious arrange- 
ment plays a very important part. There are six main- 


line circuits of telephones operated on the Western Elec- 
tric Co.’s selector principle, by means of which the con- 
trol is in direct communication with the yard masters, 
station masters, &c., and the various district superin- 
tendents’ offices, which occupy three of the circuits, 
while the others are used exclusively for the purpose of 
train reporting. 


Fic. 9.—RiacHT HAND. 


The method employed for driving the endless cords is 
of special interest. The problem was to devise a method 
of drive that would ensure a constant cord speed under 
varying conditions and at the same time maintain per- 
fect synchronisation between the respective cords. This 
difficulty was overcome by adopting Messrs. Gent and 
Co.’s well-known ‘‘ Waiting-Train " method of drive, 
shown in the accompanving views of the arrangement 
at the back of the control board. 

As will be seen, the cords are driven by pulley wheels 
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of different diameters, and are kept taut by means of 
weights. The motive power employed to drive the cords 
comprises two '' Pulsynetic °’ waiting-train movements. 
In these movements the energy supplied by a reciproca- 
ting pendulum is communicated to the vertical spindles 
by worm gearing. 

The pendulum carries with it a trailing nib, which 
normally passes over & notched block. When the arc of 
vibration of the pendulum falls below a certain value, 
the trailing nib catches on the notched block, and on 
the return swing of the pendulum forces two springs 
into contact, closing the circuit of an electromagnet, 


which imparts & mechanical impulse to the pendulum 
and so keeps it swinging. 

In the event of any increase in load on the cords, 
due to friction or other causes, the pendulum will take 
current as often as required, and consequently maintain 
an even speed irrespective of load. 

Perfect synchronisation between the two driving 
movements is ensured by controlling them with a 
‘< Pulsynetic"" impulse transmitter, which is also used 
for impelling the electric clocks fixed on the face of the 
board for timing the trains. The apparatus for this 
purpose was designed and manufactured by Messrs. 
Gent & Co., Lrp., of Leicester. 


THE "RANSOME" 


'" Ransome ”’ electric runabout crane, manufactured at 
Ipswich by Messrs. Ransomes, Sims & Jefferies, Ltd., has 
been improved in a number of respects since it was described 
in the RICAL Review of October 2186, 1921 (p. 545), and 
the improved design was inspected by a party of Press repre- 
sentatives on February 5th, when the capabilities of the 
crane were demonstrated in a number of ways. Three sizes 
are made, to deal respectively with maximum loads of 90, 
15, and 74 cwt. The body of the machine remains the same 
in each caee, the difference lying in the jib, which is manu- 
factured by Mesers. Ransomes & Rapier, Ltd., Ipswich. The 
motive power is provided by a battery of 20 or 40 cells (129 
or 258 umpere-hours capacity). Two 1.25-h.p. series motors 
form the driving units. These are mounted at the sides of the 
crane and, running at 1,100 r.p.m. normally, drive, through a 
174 to 1 reduction gear, the outside wheel of a pair mounted 
on either side of the body. The other wheel of each pair 
is an *‘ idler,” and the wheels are articulated so that although 
the driver may be raised by an obstruction, the weight will 
still be borne by the idler. The hoisting 
motor is of 3 h.p., and operates both the 
jib and the hoisting drum. The manage- 
ment of these operations is combined in 
one controller—a single lever acting in 
& gate to slip in the clutch of either gear. 
Movement of the lever forward or back- 
ward in one side of the gate hoists or 
lowers the load, while movement on the 
other side of the gate raises or lowers 
the jib. It із also possible to lower loads 
by gravity under perfect control without _ 
energising the motor. The controller 
is conveniently placed at the operator's 
right hand. On his other hand is fixed 
the travelling and slewing controller. 
Steering is effected by means of a large 
hand wheel, which is geared to the two 
pairs of wheels at the front and back. 
Slewing can only take place when the 
steering wheels are set at right angles 
to the driving wheels. When this posi- 
tion is reached an electrical contactor 
gear is brought into operation automati- 
cally by the steering gear, causing the 
two driving motors to rotate in opposite 
directions as soon as power is switched 
on by movement of the controller, thus 
slewing the crane. The hoisting and 
derricking motor drives the respective 
rope barrels by means of high efficiency 
worm and spur gearing, the drives bein 
by a special patent mechanism whi 
affords the maximum simplicity of control, at the same 
time securing high efficiency of operation and safety 
in braking. This mechanism consists of an arrange- 
ment of ferodo-lined friction clutches and brakes, which are 
so designed that, when it is desired to operate either of the 
motions, the brake by which the load is normally secured 
' 1з progressively released as the clutch is applied, and—vice 
rersi—the brake is progressively applied as the motion is 
stopped by withdrawal of the clutch. Apart from simplicity 
and smoothness of control, this arrangement also possesses 
the advantage that, as the motor is common to both the 
hoisting and derricking motions, it is automatically started and 
stopped as the clutching is performed, thereby securing an 
economy of energy which would not be the case were the 
motor to be left running, as frequently happens in clutch- 
operated cranes. The mechanical progressive braking above 
described also obviates the necessity of electric brakes, which, 
in the case of a motor operating two distinct motions would 
require special switching arrangements. A powerful foot 
brake is provided for use in regulating the motion of the 
crane, either when slewing or when moving from one point 
to another, 


CRANE 


AND ELECTRIC TRUCKS. 


As the driver has the means of controlling all the motions 
of the crane from his seat, and has a clear, uninterrupted view 
of the load, the operations of simultaneously travelling and 
hoisting, travelling and derricking, slewing and hoisting, or 
slewing and derricking can be carried out with perfect ease. 

The battery, from which the power for the motors is de- 
rived, 18 contained in two detachable boxes, which are situated 
at the rear of the crane, near the base of the jib, and thus 
act as a counterweight to balance the load. The approximate 
weight of the largest size is four tons; the other eizes weigh 
34 tons each. The hoisting speed naturally varies inversely 
as the size; in the largest crane it is 30 ft. per minute, 
rising to 40 ft. for the 15-ton crane, and 80 ft. for the smallest 
Size. The travelling speed for all sizes is 300 ft. per minute. 
The maximum length of the carriage over wheels is 7 ft. 6 in., 
and the maximum width is 6 ft. 3 in. The radii at which 
loads can be lifted are 10 ft. max. and 5 ft. 6 in. min. for the 
largest size, and 16 ft. 9 in. max. and 9 ft. 6 in. min. for the 
smallest size. The largest crane can lift a load from a depth 


Еа. 1.—Тне '" RANSOME’’ RuNABOUT CRANE AND AN INDUSTRIAL ELECTRIC TRUCK. 


of 6 ft. below ground level, and the equivalent depth for the 
smallest size is 25 ft. 

The first part of the demonstration at the Orwell works 
gave an idea of the usefulness of the crane in a medium- 
sized warehouse.’ The crane used was the 15-cwt. size, and 
the ease of control was seen to be remarkable. The crane 
possesses the advantage of flexibility to a degree not pos- 
sessed by the usual runway hoist. Another point demon- 
strated was the ability of the crane to rotate within its own 


‘diameter—the variation from a true circle was ecarcely per- 


ceptible. The advantage of articulated wheels was displayed 
by passing one of the outer driving wheels over a wood block, 
when the flexibility of the mounting was seen, the inner 
wheel remaining on the ground, Phong i the outer one 
was raised two or three inches. e next feature to be 
demonstrated was the ease with which the crane could 
be taken through a narrow doorway. The application of 
the crane to the moving of timber was also shown to tbe 
arty. 

1 In one of the machine shops at the works the crane was 
used to place a base-plate weighing about 12 cwt. upon the 
bed of a planing machine. This, and-the placing of a 15- 
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cwt. crank shaft between the centres of a lathe, showed how 
fine an adjustment could be arranged. The crane was then 
taken over a length of muddy and rough roadway in 
which were laid railway tracks. It successfully passed this 
rather severe test, and then proceeded to perform some actual 
work in unloading 124-cwt. ploughs from an electric vehicle 
into a railway truck ready for dispatch. 

There seems to be no doubt that in this runabout crane 
the firm possesses an appliance which will lighten works 
transport costs in many branches of industry. 

While at the works the visitors also saw a number of indus- 
trial electric trucks in action. The firm manufactures twelve 
standard models differing in the following respects :—Long or 
. short platforms; two- or four-wheel steering; fixed or 
elevating platforms; and low or high platforms with 10 in. or 
16 in. diameter trailing wheels. For special applications further 
varieties have been developed, but the following details apply 
to all the standard models. There are two totally-enclosed, 
series-wound, 1-h.p. motors, bolted to the front swivel axles 
of the truck, driving the wheels through double helical gears. 
The trucks are made to carry a weight of two tons. The 
battery consists of 20 lead cells, with a 120-Ah capacity, 
allowing of an average mileage of 15 miles on one charge. The 


speed varies from 4 or 5 m.p.h., loaded, to 6 or 7 m.p.h. un- 
loaded, and the trucks can negotiate a 1 in 9 grade when fully 
loaded. The combination controller is situated at the front — 
of the truck, and contains all the gear of the electrical con- 
trol, the reversing drum, operated by a hand lever, the 
speed-control drum fitted with a magnetic blow-out and 
operated by a foot pedal, the regulating resistance, and & 
standard charging plug. On all models are fitted external 
contracting band brakes operating on special drums keyed to 
extensions of the armature spindles. The steering is done by 
an arm which acts on centrally-pivoted steering wheels. The 
control is rendered safe by the action of the pedal. When 
this is released the motors are cut out and the brakes applied, 
and the reversing drum automatically returns to neutral. 
Before the pedal can again be depressed, the control lever must 
be moved from the “ої” to the ‘‘ forward ” position. The 
dcwnward movement of the pedal cuts out a starting resist- 
ance step by step in four movements. | 

In the elevating-platform type of truck the elevating gear 
consists of a revolving screw in а cylinder which has a limited 
travel sufficient to raise a load clear of the ground. 

The accompanying illustration (fig. 1) shows both the 
runabout crane and an industrial electric truck. 


LONDON AND HOME COUNTIES ELECTRICITY DISTRICT. 


Draft Order of Constitution. 


It will be remembered that the provisional delimitation of the 
above-named district was followed by the submission of a 
number of schemes for the improvement of the existing or- 
ganisation for the supply of electricity in the area, which were 
considered at а local inquiry. The result was that while the 
Electricity Commissioners concurred generally in the technical 
proposals for the first stage of development, they differed from 
the promoters on the proposals for the second stage, and pub- 
lished alternative proposals. 

The Commissioners have now issued a draft order constitu- 
ting the district and establishing and incorporating the London 
and Home Counties Joint Electricity Authority. In connec- 
tion therewith a local inquiry is to be held at the Institution 
of Electrical Engineers on March 12th, and any representa- 
tions or objections should reach the Com- 
mission not later than March 3rd, 1923. 

The draft order proposes that the Joint 
Authority shall remain as already speci- 
fied, except that the railway companies 
are given two instead of one represen- 
tative, and the chairman shall not be ap- 
pointed from amongst the members of 
the Authority. The chairman shall on 
his appointment become for the purpose 
of the scheme ап additional member of 
the Authority; he may be remunerated 
and travelling and subsistence expenses 
may be paid to the members of the Joint 
Authority. The latter shall appoint 
Technical and Finance Committees and 
may appoint other committees; at its 
first meeting the Joint Authority shall 
appoint a Local Authority Committee (to 
consist of eight members elected by the 
local authorities represented on Ње 
J.B.A., 15 of them being within and 19 
without the Administrative County of 
London) and a Company Committee (to 
consist of six members elected by the 
13 company undertakers within the Ad- 
ministrative County of London). These 
two Committees may appoint chairmen 
who may be remunerated, and to them 


the J.E.A. shall delegate its powers and Fic. 


duties relating to the (1) )generating and 
mission of electricity and bulk 

supplies to authorised distributors; (2) management and 
operation of certain generating stations and main trans- 
mission or interconnection lines transferred or leased to 
the J.E.A.; (3) carrying into effect of certain portions 
of the technical scheme and other works which may be ap- 
portioned to them; (4) management and operation in accord- 
ance with a scheme of allocation determined by the J.E.A. and 
approved by the Commissioners of generating stations and 
main transmission lines acquired by the J.E.A., or constructed 
by the Committees on its behalf; (5) negotiating for bulk 
supplies on behalf of authorised distributors outside the Ad. 
ministrative County of London, if so required by such distri- 
butors, with any authorised undertakers empowered to give 
such bulk supplies; (6) power to incur expenditure on capital 
account within the limits of estimates submitted by the Com- 
mittees to the J.E.A. and approved by the Commissioners: 
(7) power to incur expenditure on revenue account; (8) powers 
of fixing prices to be charged for electricity and the obliga- 
tions under Sub-section (1) of Section 18 of the Electricity 


(Supply) Act, 1922; (9) other powers and duties specified in the 
draft order. | 

The powers and duties delegated to the two Committees shall 
continue to be exercised by them until such time as the whole 
of the generating stations and main transmission lines to be 
transferred or leased to the J.E.A. shall have become the 
absolute property of the J.E.A. The two Committees shall 
гро their proceedings to the J.E.A. Тһе portions of the 
Administrative County of London within which the Local 
Authority Committee and the Company Committee respectively 
are to exercise the powers delegated to them by the J.E.A. are 
indicated on the accompanying map. 

The Joint Authority shall allocate all moneys borrowed or 
raised by it to meet the requirements of the Local Authority 
or Company Committees to those Committees respectively 
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1.—THE ADMINISTRATIVE COUNTY OF LONDON. 


and those Committees shall be charged by the Joint Authority 
with the sums required to meet the interest and the repayment 


.or sinking fund instalments in respect of the moneys во 


allocated. 

In the event of any deficiency arising in any year on the 
revenue account of either the local Authority or the Company 
Committee such deficiency shall be provided for by the Com- 
mittee concerned. 

The accounts of the Joint Authority, the Local Authority 
Committee and the Company Committee shall be kept separ- 
ately, and the J.E.A. from such accounts shall prepare an 
annual statement of accounts as may be prescribed by the 
Commissioners. | 

Every power to purchase any undertaking which is vested 
in the London County Council or in any local authoritv within 
the district shall be transferred to the Joint Authority and 
shall be suspended for a period of (40) years from August 26th, 
1931, in respect of the electricity distribution systems within 
the Administrative County of London including the trans- 
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former stations and all cables, mains, feeders lines, and appa- 
ratus forming an essential part of those distribution systems. 
The dividends payable on the capital of those companies in 
respect of whose electricity distribution systems the powers of 
purchase are suspended shall be regulated. In lieu of acquir- 
ing any generating station and main transmission line in the 
district the Joint Authority may enter into agreements with 
the owners thereof for receiving & bulk supplv from such 
owners or for the use of such generating station and main 
transmission line. 

The following generating stations are to be utilised under 
the scheme and extended so as ultimately to form secondary 
capital stations :—Stepney (Stepney Borough Council); Bank- 
side (City of London Co.) ; Deptford (London Electric Supply 
Corporation). 

The following generating stations are to be utilised under 
the scheme and extended to a limited amount :—Battersea ; 
Fulham; Hackney; Hammersmith; St. Marylebone; West 
Ham; Woolwich; Bow (Charing Cross, West End & City Co.); 
Grove Road (Central Electric Co.) ; Croydon ; Guildford ; Seven- 
oaks;. Woking. 

The following generating stations will be utilised under the 
scheme without further extension :—Barnes; Ilford ; Islington; 
Poplar; St. Pancras (King's Road); Shoreditch; Walthamstow ; 
Wimbledon: Gravesend; Wood Lane (Kensington and Knights- 
bridge Co. and Notting Hill Co.); Horseferry Road (West- 
minster Corporation); Blackwall Point (South Metropolitan 
Co.); Richmond Road (Brompton & Kensington Co.); Becken- 
ham; Finchley; Hornsey; Kingston; Reigate; Twickenham; 
Uxbridge; Watford. 

Thirty other generating stations will be utilised under the 
scheme until other supplies become available that will justify 
shutting them down, and to supplement the existing inter- 
connecting and bulk-supply lines 18 transmission lines will һе 
laid during the first stage of development. Further, provi- 
sion 18. to be made in anticipation of the growth of demand 
for the erection in sections of new capital stations (as required) 
on sites to be approved bv the Commissioners. 

The developments within the area of supplv of the North 
Metropolitan Electric Power Supply Co. will include the ex- 
tension of the Brimsdown station so that it will constitute 
the principal generating station for the power company's area 
of supply; the shutting down of the power company's stations 
at Hertford and St. Albans when bulk supplies become avail- 
able at rates justifying such a course; the interconnection of 
the power companv's generating station at Willesden and the 
Willesden generating station of the Metropolitan Electric 
Supply Co., Ltd.: and the establishment of main transmission 
lines between :—Brimsdown—Hertford; Willesden—St. Albans; 
Hertford—Welwyn—St. Albans; St. Albans—Harpenden. 

The developments within the bulk supply area of the Metro- 
politan Electric Supply Co., Ltd., will include the extension 
of the company's station at Willesden by the addition of 
three-phase 50-cycle generating plant; the above-mentioned 
interconnection and the establishment of three-phase trans- 
mission lines between :—Willesden—Ealing—Iron Bridge—Ux- 
bridge; Iron Bridge—Heston—Twickenham. 96 generating 
stations owned by local authorities and 14 by companies as well 
as 12 transmission or interconnecting lines owned by local 
authorities and nine by companies are to be transferred or 
leased to the J.E.A. 

If the Joint Authority makes default in the supply of elec- 
tricity to any authorised undertaker, company, or person to 
whom it is required to supply electricity it shall be liable to a 
penalty not exceeding ten pounds for each day on which the 
default occurs. 


LEGAL. 


W. T. Kerr Sentenced. 


THE Birmingham Post reports that Walter Talbot Kerr, ef 
Netherwood, Tupsley, formerly chief electrical engineer to 
Hereford Corporation, was at Hereford Assizes on Saturday 
sentenced to three years' penal servitude and ordered to pay 
the costs of the prosecution for fraudulent conversion and 
embezzlement of moneys while in the employ of the Corpora- 
tion, the sum involved being £1,651. 

The evidence showed that the prisoner in 1904 became chief 
electrical engineer to the Hereford Corporation, and remained 
in that position until March 25th last year. He commenced 
with a salary of £200 & year, but ultimately this was increased 
to £700 a year. Не also received fees from pupils. Не left 
because he obtained an appointment of a similar character in 
the Forest of Dean. When he had gone it was found that 
certain matters required explanation. Moneys had been re- 
ceived, and instead of their being handed over to the Corpora- 
tion had been placed to his own private banking account. 
Every confidence had been reposed in him, and, said Mr. 
Vachell, he had taken advantage of this fact and robbed the 
Corporation systematically and thoroughly to a large extent. 

Prisoner denied that there had been anv fraudulent inten- 
tion. He admitted he owed the money. It was a mistake in 
the accounts. He was not provided with petty cash, and for 
the purpose of his department he drew on his private account 


to the extent of perhaps £600 or £700 a year. Settlement by 
the Corporation was never made in less than five months, and 


_ this system had been in vogue since 1904. 


Cross-examined by Mr. Vachell, Mr. Kerr said that when 
he left the Corporation a cheque for £79 was paid him in settle- 
ment of part of his claim upon it. He did not claim any- 
A more. He had forgotten that he owed the Corporation 
£1,000. JN 

The Daily News report states that Mr. J. B. Matthews, 
K.C., who appeared for the defence, said that the trouble 
could be traced to the system of allowing Kerr to trade on 
his own account, which inevitably led to a mix-up in the ac- 
counts. He had not the slightest intention of defrauding the 
Corporation, but through careless negligence had not refunded 
the money to the proper authorities. 

The judge, summing up, said: 

‘‘ If you find a man telling deliberate lies for the purpose of 
covering up fraud, how is it possible to say that his conduct 
can be explained by mere negligence and forgetfulness?” 

The jury, without leaving the box, returned a verdict of 
“ Guilty," and Mr. Justice Avory said that, had it not been 
for the fact that Kerr had tried to cover up his fault by 
evasions, he would have been dealt with leniently. 


Tampering with Electric Cables. 


IN а case heard at Radcliffe Police Court, last week, it trans- 
pired that a Radcliffe youth's act had temporarily plunged the 
town of Rochdale into darkness and stopped the tramway 
service there for fifteen minutes. The Rochdale Corporation 
obtained a supply of electricity from the Lancashire Electric 
Power Co.'s works at Radcliffe, and the cables for this service 
pass through Chapelfield. It was alleged that a youth named 
Clifford Simpson had thrown a steel ring on to the cable, and 
so caused the trouble. | 

Mr. H. T. Kina, who prosecuted for the Power Co., ex- 
plained that the cables in question had a voltage of ten 
thousand, and they provided the Rochdale Corporation with its 
supply of electricity from the works near Outwood. The ring 
created a short-circuit, and while some little damage was 
done to the plant, the chief trouble was that Rochdale was 
temporarily cut off from the source of supply. | 

The magistrates ordered the defendant to pay £2 to cover 
the damage done, and to pay the Court and legal expenses, 
£2 5s. 


Charge Against a Theatre Manager. 


А Scorri8H newspaper reports that in Stranraer Burgh Court, 
John E. Mitchell, manager, Empire Theatre, Queen Street, 
was charged with having on February 8th, in the engine room 
of the theatre (1) maliciously interfered with the shunt regu- 
lator and switchboard of the electric light system and in- 
creased the voltage, whereby the lights in the theatre suddenly 
flared up while the performance was in progress, and the lamp 
globes in the engine-room were destroyed; and (2) between 
11 a.m. on the 8th inst., and 11 a.m. on the 9th, maliciously 
hroken the engine governor, removed certain parts, and dis- 
connected the wires from the switchboard. Accused was found 
guilty. Provost Dyer, in fining him £5 or twenty-one days, 
characterised the offence as a despicable and malicious one. 


British Thomson-Houston Co., Ltd., v. Leicester Electrical 
Engineering Co., Ltd. 


Mr. JusricB Romer in the Chancery Division, on Friday last, 
had before him a motion by plaintiffs for an injunction re- 
straining the alleged infringement by defendants of the plain- 
tiffs’ patent for leading-in wires for incandescent electric 
lamps. 

Mr. Trevor Watson, for the plaintiff company, said the patent 
had been held to be valid by Mr. Justice Astbury in the 
Corona Lamp Works case. He read an affidavit by Mr. John 
Gray, the head of the plaintiff company's patent department, 
as to the purchase of the alleged infringing lamps. 

Upon the application of counsel for the defendants, the 
motion was adjourned in order to consider the plaintiff com- 
pany's evidence. 


Ferguson v. Electric Components. 


Mn. Justice DanLiNG, in the King's Bench Division on Feb- 
ruary 9th, had before him an action brought by Mr. Richard 
Henry Ferguson, of London, against Electric Components, 
Birmingham. | 

Mr. €. W. LiLLEy, for Mr. Ferguson, said his client was 
an iron and steel merchant. His action was to recover £593, 
balance of price of goods sold and delivered by Mr. Ferguson 
to Electric Components, which was the name under which 
the defendant, Mr. Rippingille, carried on business in Bir- 
mingham. The goods were conduit tubing from Germany 
delivered at Birmingham and Manchester. Defendant alleged 
that there were certain overcharges for packing, and plaintitÜa 
contention in regard to that was that the agreement provided 
for the charges made. 

Mr. ALFRED Barnes, manager of the plaintiff's tube depart- 
ment, gave evidence. 
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Mr. RiPPINGILLE, who conducted his own case, quoted a 
clause in the agreement between the parties, '' packing for sea 
voyage extra," and asked witness if it were a custom in the 
conduit trade to deliver free packing in this country. 

Mr. BanNES said it was a custom to deliver free package 
in England, because there was no sea voyage. But from 
Germany, whence the goods came, there was a sea voyage. 

Mr. JUSTICE DARLING : Defendant says it is not a sea voyage 
from Germany to Birmingham, and Mr. Barnes says it is. 
That 1s the only point. 

Mr. RirPINGILLE: That is so. Proceeding, Mr. Rippingille 
said that packing for sea voyage referred to export orders, such 
as to New Zealand or Australia. His inference was that the 
goods would be deliveréd in this country packed, and that if 
he wanted to export them there would be an extra charge for 
packing, which was usual in the conduit trade. If the goods 
had to go to tropical countries, they would have to be packed 
otherwise than if they came through England. 

Giving judgment, Mr. Justice DARLING said the real dispute 
was Whether or not plaintiff was entitled to charge defendant 
for packing the goods as though for a sea voyage. He had 
come to the conclusion that defendant was right. It was per- 
fectly plain to both parties that the goods were to come from 
Germany. Most people did not make an extra charge for 
goods coming from Germany, but if the goods were brought to 
England and then went abroad across the Atlantic, there 
would be an extra charge. He would allow defendant £109 
on the packing charge, which would reduce the claim to £484. 
Plaintiffs would have judgment on the claim for £484, with 
costs. 


Fellows Magneto Co., Ltd., v. Mica & Micanite Supplies, 


THE hearing of this action was finished by Mr. Justice Shear- 
man in the King's Bench Division on February 9th. 

Mr. R. A. Wright, K.C., and Mr. Samuels were for the 
plaintiffs, and Mr. C. T. Le Quesne for defendants. 

Mr. WRIGHT said the claim was for the return of certain 
moneys paid by plaintiffs to defendants for supplies of mica, 
or, in the alternative, for damages on the ground that the sup- 
plies of mica complained of were not in accordance with the 
contract. Defendants denied that there was any agreement to 
take back the mica which they had supplied to plaintiffs, and 
repay the money, and also denied that the mica was not in 
accordance with the contract. They also counterclaimed for 
damages for plaintiffs’ not taking deliveries. Plaintiffs were 
large makers of magnetos for motor cars, and the mica sheets 
were for use in magneto construction. Orders were given to 
defendants by plaintiffs in February, 1920, and on following 
dates for large supplies. The goods rejected were examined to 
such an extent as to show, in the opinion of the plaintiffs, that 
they could be rejected as a whole. Defendants said it was too 
late to reject as plaintiffs claimed to do—the mica was sup- 
plied in 1921, and to that plaintiffs said they could reject 
because owing to the nature of their business they would not 
Inspect. the goods until they were wanted. 

Plaintiffs alleged that the mica was defective owing to badly 
cut edges, thickness, bubbles and ripples, which defendants 
denied. 

Considerable evidence was given on both sides, and his 
lordship finally gave his decision without calling upon Mr. Le 
Quesne to address him for the defence. . 

Mr. Justice SHEARMAN said that it was a mistake in the 
case of such a fragile article as mica to say, as plaintiffe did, 
that people need not examine it for a year after deliverv. 
Plaintiffs had said it was regular practice, and that one could 
not be expected to find out whether the mica was up to the 
quality and fit for use unless it was required immediately for 
putting into work. On the other hand, he had evidence that 
one leading firm always examined within a month. If it were 
a regular practice to keep mica a year before examining it, that 
would be grossly hard on the supplier. His impression was 
that the mica supplied was a good average lot, and he was not 
satisfied that plaintiffs had suffered any grievance. He dis- 
missed the claim with costs. On the counterclaim, plaintiffs 
said they did not refuse to take deliveries, but he was satis- 
fied that they did refuse, and he gavé defendants judgment on 
the counter-claim for £1,024 with costs. 


ed 


Technology in the Rubber Industry.—The importance of 
the chemist and ‘physicist to the rubber industry was em- 
phasised in a paper bearing the above title, recently read by 
Mr. W. A. Williams (North British Rubber Co.. Ltd.), at a 
meeting of the Institution of Rubber Industry. The investiga- 
tory side of a rubber manufacturing works required to be 
very comprehensive, and the author considered that the full 
organisation should be as follows:—Chemieal and physical 
research and routine laboratories: mixings control; experi- 
mental; power, fuel, and boilers; and contracts and specifica- 
tions laboratories: a specification and supplies link: and a 
Work planning department. The functions of these were des- 
cribed in some detail, and the author also urged the import- 
auce of co-operative research among manufacturers. 


* 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week: — Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The Placing of Contracts by Public Bodies. 


Considerable publicity has been given to the placing of 
contracts for electrical and other machinery with manufac- 
turers at home in preference to firms abroad. The reasons 
advanced for so doing, are worthy of more careful considera- 
tion than would appear to have been bestowed upon the ques- 
tion by various authorities who have pronounced their views. 

Among the advocates of the policy of preferential treatment 
are authorities who are as divergent in their constitution as 
one would expect them to be in their opinions; nevertheless, 
with one accord, they have advocated the adoption of a policy 
of expediency without regard, on the one hand, to the financial 
aspects of the case affecting the general body of the public 
as ratepayers who are called upon to furnish the necessary 
capital and to bear the contingent burden incidental thereto,, 
and on the other, to the technical and engineering considera- 
tions involved which are vital to the maintenance of the 
dignity and status of the profession as a whole. 

However, having regard to the differences in the constitu- 
tion and interests of the publicists and the unanimous con- 
clusions arrived at, whether from motives of self-interest or 
false notions of publie duty or for any other reason, it 
behoves us in view of the unanimity of this opinion, to inquire 
into the matter carefully and dispassionately, casting aside 
the bias of political or such other motives necessitating the 
invocation of catch phrases, such as ''patriotism ' and the 
like, calculated to appeal to sentiment as against ordinary 
common sense. 

What is the real position? 

Our credit is high; very much higher in fact than that of 
any of the late belligerents, with the exception of 
the United States of America. This should be to our advan- 
tage, but coupled with it we have a very high percentage of 
unemployment, higher probably than other countries of con- 
sequence. As against this, the credit of Belgium, France, and 
Italy is exceedingly low, but the problem of unemployment 
is scarcely known in those countries, they are working hard 
and are fully employed. It would appear, therefore, that the 
question of credit or the position of the exchange and unein- 
plovment are, at the present time, co-related. To ignore this 


. and place restrictions on the freedom of sale and burter tends 


rather to aggravate the situation, so far as it concerns our- 
selves, than to remedv it, for it stands to reason that the 
countries suffering from depreciated currencies are unable to 
purchase froin us the things we make and of which they are 
in need, whilst at the same time, in regard to manufactured 
things which are common to ourselves and to them, thev are 
able to enter our home markets and to undersell us. Such 
being the ease and the fact that we are dependent for our 
existence upon our export trade in manufactured goods, the 
only sane policy would be for us to purchase our electrical 
machinery, which is accessory and incidental to our general 
manufactures, from abroad at lower prices than we are our- 
selves able to turn them out and thus conduce, on the one 
hand, to a reduction of an item of our overhead charges and 
consequently the cost of production, and on the other hand, 
help the recovery of the foreign exchange so that the foreigner 
might not only be able to buy our products but would also 
be in a much less favourable position to undersell us at home. 

The policy of trading amongst ourselves at home is 
absolutely and totally wrong, being analogous to the serpent 
feeding upon its own tail. We cannot live but by exporting 
goods, and it therefore follows that we should avail ourselves 
of the depreciated exchanges to obtain at the lowest possible 
cost the accessories of our industries, enabling us to keep 
down our overhead charges represented by the capital value 
of the plant and the contingent annual charges, such aa 
interest, depreciation, sinking and redemption funds. By 
so doing we help to reduce the cost of production, not only 
in the immediate present, but for years to come, and thus 
place ourselves in & position to tackle the world trade when 
values become stabilised and reach normality throughout the 
world. 

If the foregoing proposition is sound it necessarily follows 
that #6 recommend an individual town in the country to over- 
tax its costs of production and at the same time retard the 
recovery of the purchasing power of its customers abroad is 
antagonistic to its own interests and that of the country as à 
whole. It were far better that the town should exercise a little 
foresight, keep its capital and other charges low by taking 
advantage of depreciated currency abroad, and apply, if neces- 
sary, the difference in cost, between British and foreign plant 
in more profitable local employment or, in the last resort, to 
the alleviation of its own distress. S o 

A concrete example will better illustrate the foregoing 
argument without further elaboration, and. for this. purpose, 
it is proposed to take the case of plant involving considerations 
of price and performance, say, а 900-EVA transformer, and 
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assuming that apart from differences in price and permissible 
tolerances, the British and foreign upparatus are in other 


respects equal. 
200-kVAÀ transformer. British. Foreign. 


Guaranteed etliciency T dis e “= 98$ 95 ^, 


Permissible tolerance E 5 0.2 5, 
Capital cost T" EN io Же £W) £160 
Annual charges : — £ £ 
Interest and depreciation at 74%. Is 13 
Sinking fund, 15 years at 5% an. de 7 
Tron loss, cost of energy, at 4d. an 
100% L.F. .. hs m 4 60 40 
Copper loss, cost of energy at 14. and 
20^, L.F. e Ps los .. 139 $7 
Japitalised : 15 years at 5 5... 932-9490 146-1518 
Present value... Т T £26050 £1675 
Difference in present value £1002 
£2680 £26580 


Tn such a case as the above it will be seen that the recom- 
mendation of the British plant is absolutely unjnstifiable and 
next to impossible for an engineer discharging his duty faith- 
fully, even for the sake (as pleaded by the President of the 
Federation of British Industries) of providing from 507, to 
80% of the value of the plant in direct wages to some other 
part of the country. In cold print, the policy of the F.B.I. 
means that purchasers are to inflict upon themselves a 
penalty equivalent in present value to, say, £1,000 in order to 
provide approximately £85 in wages. | 

Summing up the situation, it is undoubtedly the best policy 
to allow trade to take its natural course, without legislative 
or sentimental restrictions, in the sure and certain belief of 
stabilising values generally and attaining a more rapid 
recovery for ourselves than would otherwise be the case; 
bearing in mind, in the meanwhile, that what is beneficial to 
an individual town is equally beneficial to the country, for it 
is as true to-day as it ever was that THE PART IS CONTAINED BY 


THE WHOLE. 
C. W. Crosbie. 
Bedford, February 12th, 1923. 


The Carelessness of Power Users. 


With reference to the recent correspondence under tbe 
above heading, there are other considerations than the efficiency 
of the motor. While not wishing to depreciate the importance 
of that point, the reason the motor etliciency is so prominent 
is because of the ease with which it can be measured. In 
the case of the internal-combustion or steam engine, where 
the efliciency cannot be so easily measured, the question is not 
80 prominent. 

The true problem that concerns the power user is what 
percentage of purchased energy he gets at the turning tool, 
circular saw, &e., as the case may be. A deplorable amount 
of unnecessary waste takes place after the electrical energy 
has been converted into mechunical energy. 

The power user who can appreciate 2 per cent. better effici- 
ency in the motor when the case is clearly stated to him, 18 
often blind to the fact that by properly installing it, he 
. could reduce the required electrical energy by 50 per cent. 

Of the many points that require consideration, I venture to 
mention three only :— 

(1) The motor manufacturer regularly gets requests to fit 
smaller pulleys than are capable of transmitting the full 
power developed by the motor. The power wasted by 
the pulley alone often varies from 5 per cent. to 20 per 
cent. | 

(2) Installing line shafting too small in diameter and using 
plain bearings instead of oil-ring or ball types, Here 
again f) per cent. of the power may be saved. 

(3) Belt drives are often too short and consequently exces- 
sively tight. This type of drive with the addition of 
some belt dressing varies the power user's loss more 
than he is capable of doing with the purchase of a 
motor. 


When we consider that the maximum variation in the eth.’ 


ciency between various motors is in the neighbourhood of 
5 to 7 per cent., and that a fair estimate of the power used at 
the turning tool, &c., is 10 to 2 per cent. of that supplied by 
the motor, surely the power user has food for thought in ad- 


dition to motor efficiency. 
Walter F. Higgs. 


гапат, February Vth, 1923. 


Arc Welding. 


In extension of my letter published in your issue of January 
Әсер, 13, and in reply to Mr. W. Langdon Davies's letter 
of the 9th inst., I trust that before ‘ This correspondence 18 
now closed ”' appears, I may have a further short mnings. 
Eliminating for the nonce the admitted poor power-factor 
consequent upon a.c. transformers or, regulating devices, I 
submit that in "' The welding are ” or any are, there is some- 
thing akin to a repulsive e.u.t.. whieh borrowing from Mr. 
Davies ] will term an ean.f.. of ionisation, which, for all T 
know to the contrary, may lag 90 degrees behind the impressed 


e.m.f. If Mr. Davies emplo:s an ammeter, voltmeter and 
wattmeter across the arc electrodes only, I submit he will 
find a power factor extent of the order of 0.5 If he uses an 
oscillograph he will find the average current in a.c. amperes 
much less than that indicated by an ammeter even if the per- 
sonal element of the individual welder be eliminated. Why? I 
think Mrs. Avrton told us recently not to talk nonsense about 


back e.m.f.'s of ares. 
| W. E. Rogers. 
London, February 11th, 1923. 


Static Charge in Printing Machinery. 


I have noted with interest the remedies put forward for 
the presence of a static charge. Some weeks ago a corres- 
pondent experienced this static charge difficulty through rins- 
ing sik in benzine. Three suggestions were put forward, m- 
cluding one of my own in which I advised the use of a number 
of discharge points obtained by the use of asbestos or mica 
wool. f think it would be very helpful to readers, if the 
correspondent in question would state the results obtained 
through the ErgcrRICAL, REVIEW, А 

W. Pinkerton. 


Manchester, February ih, 1923, 
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Earthing C.T.S. Cable. d 
Can any of your readers tell ine how to earth the sheathing 
of e.t.s. cable? This is a question put. to me by a local 
" Electrical. Engineer." | 
Surely, for the publie safety, this is a glaring} instance 
showing the urgency of compulsory registration of electrical 


contractors, 
J. Dean. 
Aberystwyth, February 9th, 1923. 


Radio Telephone Broadcasting Disabilities. 


Regarding the note in your issue of the 9th inst. on broad- 
casting disabilities, it seemnis to me that the fault lies to some 
extent with the Post Office and the Broadcasting Co. them- 
selves, in having insufficiently thought out beforehand the 
situation Which would arise, although they must have known 
the extraordinary interest which had been aroused in America 
"у the ability to broadcast music and speech to listeners over 
large areas. 

Partly owing to domestic pressure, not unmixed with per- 
sonal curiosity, as an old telephone worker, soine weeks ago 
I determined to inake inquiries as to purchasing a set. The 
firm to which I ultimately gave my order pointed out that [ 
could get certain further facilities if I was in a position to 
obtain an experimental licence, which I thought mv long con- 
nection with the electrical industry would fairly entitle ine to, 
and I made application accordingly. 

In the form that was given me to fill up, the question was 
asked whether I intended to use the apparatus for listening- 
in as well as experimenting, to which, naturally, I replied, yes. 
Indeed, it seems to me that it can hardly be supposed that 
anyone having the facilities will not listen-in. 

I was informed that with an experimental licence the makers 
did not have to pay a rovalty to the Post Office апа Broad- 
casting Co., and from the form I filled up it} is not clear 
whether the annual 108, is payable or not. 

Now, I have no desire, and I an sure it must be the same 
with others, to enjoy the broadcast concerts for nothing, nor do 
] see why apparatus Which is capable of and may be used more 
or less frequently for listening-in, should contribute nothing. 
on at any rate a certain proportion of its capital cost towards 
maintaining the concerts at a high level, and providing 
promptly every. technical improvement which may be made 
for their more effective transmission. 

As an old telephonist, from what I have already seen we 
are, it is clear, in the presence of what can only be called an 


- astonishing development, the consequences of which in its 


possible ramifications far outrun even the boldest imagination 
in several directions: this development it is clear to me from 
a conversation I have hed with a leading Government ex- 
pert, is out-running all previous calculations; adjustments will 
be required froin time to time as they have been on perhaps 
a smaller seale in the electric lighting, power, and telephone 
cases, 

One of the most extraordinary points ig the interest these 
developments are exciting, amongst the young. It seems to 
me that it is most desirable that this should be encouraged, as 
it would lead to a greater knowledge and appreciation of what 
electricity ein do m ether branches also, and help to educate 
men who in the future will be valuable in the industry. 

It appears to me that the position which is arising 18 a com- 
pliented one, needing careful consideration, which in any 
‘ase cannot be final, and that there is an important opening 
for prompt modifications in the present arrangements. en 
broad and considerate lines which, while assuring revenue to 
perimit the broadcasting to be of the highest possible character, 
will, on the other hand, avoid the discouragement of experi- 
mental ardour which it is a pleasure to see in so many of our 
young men, 

In the weantime the public should have patience while 
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watching that any necessary rules for the general benefit 
place as little restriction as possible on the free develop- 
ment of this new industry which in the middle of an anxious 
and depressing time adds a new note of hope and interest for 
the future. : 
G. L. Addenbrooke. 
Kensington, February 9th, 1023. 


High-voltage Power Transformers. 


May I be allowed, through your pages, to thank the Metro- 
politan-Vickers Electrical Co., Ltd., for the information 
„iven in answer to my request. | | 

The writer—and no doubt every reader of your journal jin- 
terested in this subject—feels thankful for the information re- 
cently contributed by the makers of high-voltage power trans- 
formers. It is to be regretted that other makers, actually 
manufacturing this grade of apparatus, did not respond. How- 
ever, the actual state of high-voltage power transformer 
development is now more generally known to your readers. 

As a result of the writer's investigation it may now be put 
on record that several British makers (thanks to the good 
working experience gained in the last few years with h.p. 
power transformers) have designed and built and now have in 
successful operation power transtorimers on. 110,000- V. circuits; 
that quite à number of makers are actually building, have 
already built, or have on order, power transformers to operate 
at line voltages not much under 100,000. V; and it can Бе 
taken that these manufacturers are in a sutliciently satisfac- 
tory position to design, build, and to guarantee their respective 
products for 110,000-V circuits. Therefore, no doubt should 
now be left in the minds of engineers and others (with parti- 
cular reference to the Colonies, India, &c.,), that British imanu- 
facturers can supply them with necessary requirements, such 
as live insulators, transformers, &c., for 110,000 V or even 
132,000 V; in fact, in the writer'a opinion, it may with safety 
by taken that, for voltages of this order, difħculties and un- 
certainties in the matter of design, manufacture, and assembly, 
&c., are things of the past. . 

The n gained in the last few years with 110,000-V 
transformers shows that the principles of design of the now 
more common type of big power transformer, t.e., the upright 
core type, have been along sound lines. Tt is the type that 
gives the simplest mounting of the windings and the best 
advantages in the event of repairs, &c. Moreover, the old 
idea that the core type transformer is more liable to damage 
by short-circuits has been entirely removed. Of interest is 
the fact that British manufacturers are concentrating their 
attention on the manufacture of this type. | 

It has perhaps been noticed that the writer omits any men- 
tion of '* extra-high-voltage " transformers. The reason is not 
far to seek, since the expression and its meaning are con- 
denned if not changed in accordance with operating voltage 
changes. Many years ago 6,000 V could be considered and 
perhaps classed as '' e.h.t.," but when we confuse this voltage 
with a voltage about twenty times greater, and call both 
"e.h.t.," then there is reason for a radical change in defini- 
tions. 

William T. Taylor. 


London. February 9th, 1923. 


— = -— — — 


A Motor:starting Problem. 


The only reliable remedy, under conditions stipulated by 
Mr. Smith, is to arrange the starters with double-pole control, 
хо as to open both leads to the motor independently of the 
local d.p. switch. Face-plate starters of this type are common 
on many of the older types of mining coal-cutters; two plain 
segmental plates аге fitted diametrically opposite the step 
contacts, and the movable arm is extended so as to carry a 
contact brush mounted on suitable insulation, which. bridges 
the above segments, when the starter arm is raised to the 
first step: these plates and brush open. the urin usually run 
direct, 


Glasgow, February 12th, 1923. Clyde. 


In reply to Mr. Smith's inquiry in your last issue, his 
problem. is fully taken into account in the design of our 
Vauxhall. pillars. 

These pillars embody a contactor in each pole. and the eon- 
factors can only be closed by the operation of the starting 
handle, and then only if the whole of the starting resistance 
isin circuit. “he motor is therefore completely isolated, and 
no circuit through the motor is possible until the starting 
handle is manipulated, j 

As a further protection, an overload release is provided in 
each pole, so that if an earth should oceur while the motor is 
running, the contactors will be tripped. 

We shall be pleased to send a diagram of connections if 
the above explanation is not clear. 


The Electrical Apparatus Co., Ltd. 
London, February 19th, 1923, 8. AMBERTON, Director. 
. [А description of the Vauxhall pillar, which we have had 
In preparation for some time, appears on p. 277 of this issue.— 


Ens. Exec. Rev.] 


Whilst I am not able to offer a solution to your corres- 
pondent’s problem, perhaps the following observations may 
be of some little interest. It is understood, of course, that 
earthing " the metal framework of electrical apparatus is 
done principally to prevent shock, should any " hve” con- 
ductor accidentally come in contact with the framework. 
Mr. E. Smith points out another danger with © earthed ” 
starters, nainely, the danger of a man having a limb cut off 
With a circular saw. Suppose the control gear could be made 
iminune from faults, there would still be the danger of faults 
developing in the motor, or, in fact, any part of the circuit. 
Although anxious to help your correspondent, I think he will 
realise from the foregoing the difticult nature of his problem. ’ 
The writer has connected many hundreds of starters and 
motors, but has never ‘ earthed” starter cases unless com- 
pelled to do so, and the supply company in this city does not 
insist on this rule. In Mr. Smith’s case, it seems to be, of 
two evils choose the least, namely, risk a slight shock and 
prevent a man’s hand being cut off. Whilst on the subject of 
"earthing," I have been compelled on a few occasions to 
"earth " the cases of ironclad fuses on a three-wire d.c. 
system, with the result that when a fuse burst, a complete 
new fuse-box had to be fitted, whereas if no “earth ” wire 
had existed, a piece of fuse-wire would have served the pur- 
pose, and much time and trouble would have been saved. [ 
have no desire to criticise rules laid down for the protection of 
human life, but. one or two rules exist of which the usefulness 
is Just a little doubtful, and I would say I have never heard 
of anyone receiving a fatal shock from the case of a starter 
for a d.c. motor. 


Contractor's Foreman. 
Glasgow, February 10th, 1923. pi eis 


| ——— 


Mr. Sinith's trouble is fairly conimon on three-wire systems. 
This unfortunately cannot be corrected. But I think an inter- 
locked switch and starter would be quite safe, because the 
operator when desiring the motor to start would close the 
local switch, and should the motor start a little sooner (about 
о seconds at the most) than he expected, he can open the 
switch again and notify the electricians and have the starter 
attended to. I bave had about four years' experience of 
three-wire systems and have never known the slightest 
accident to occur through an earthed starter. 

Should Mr. Smith not agree with me he could install a belt- 
drive with an idle pulley on the saw shaft, thus donbly 
protecting the operator. 

W. Skipsey, 


Electrician, 


Durham, February 11th, 1923. 


Tn your issue of February 9th, Mr. Smith described some 
trouble experienced owing to motors on a d.c. three-wire 
system starting when the main switch is closed and before 
the starter has been operated. This, of course, is due to the 
fact that ап ordinary d.c. starter only opens the circuit in one 
place, so that if there is an earth on the motor, wiring, or 
starter, current can flow to it through the motor from the 
side of the line not broken by the starter. 


, 


Our d.p. '" Navy Type " starters were specially designed to 
give protection against this possibility, as they open both 
sides of the line, and the accompanying diagram of connec- 
tions makes this clear. For the sake of clarity the no-voltage 
and overload releases and the blow-out are not shown, but 
these do not айе the point at issue. 


Bray, Markham & Reiss, Ltd. 
|. R. H. Bantovn, Director, 
London, February 12th, 1923. 
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In reply to the letters of " Peekay” and Mr. Fletcher, 
while 1 have bad shoilar trouble, traced to the same source as 
“ Peekay " stated, 1. don't think it was the case with the 
machine under notice. As for the suggestion put forth by 
Mr. Fletcher, regarding the field brush seating, while J admit 
that a large increase or decrease in current can be obtained by 
only moving the field brush the smallest trifle, I am sure that 
this was not the cause of the trouble, as ] had the machine 
run up to 2,000 revs. on a testing stand, while off the car, and 
tried the brush in every position, but I could not get full 
output. 

The brush itself was of the thin tvpe described by Mr. 
Fletcher, and was just a good working fit without any 
“wobble”? whatever, besides having been * bedded down ” 
to the commutator with fine sandpaper: all connections 
were tightened up. The machine was of the single-pole type 
t.c., earthed to the frame of the car. I forgot to remark 
before that, when the machine was refitted to the car (and 
started to charge immediately afterwards) the field circuit fuse 
blew, but afterwards I experienced no further trouble in that 


respect, G. F. Hardwick. 
February 119, 1923. 


Secret Commissions. 


Т was much interested in Mr. Theodore Rich's article on 
“Secret Comniissious and Corruption," but | think he is 
unduly despondent wheu he says that for all practical pur- 
poses the Prevention of Corruption Act has remained a dead 
letter. To the end of last year (there have been several cases 
since) convictions had been secured in respect of 532 offences 
under the Act; and I shall be pleased to send last year's 
record of cases, together with other printed matter about the 
league and its work, to any of your readers. 

It is undoubtedly true that "' powerful influences can be 
brought tending to protect the wWronpdoer "—that is true of 
ull crimes; but 1 can assert that nothing would influence the 
League against instituting proceedings if it were furnished 
with evidence that would hold good in a Court of Law, and 
if—an nuportant if—the Law Officers of the Crown did not 
withhold the fiat. 

The Secretary, 


Bribery and Secret Commissions Prevention 
League, Incorporated, 


London, February Sth, 1923. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—FtiLter НкАаТН & Co. (Edward 
Fuller Ernest Heath), electrical engineers, 26, Buckingham 
Gate, S.W.—The debtor again attended on February 6th, and 
was further questioned by the Ofticial Receiver. Тһе examina- 
tion was then concluded. 

REGINALD JAMES WüurrE, electrical agent, Golden House, 
29, Great Pulteney Street, London, W.—The public examina- 
tion of this debtor was held on Tuesday last week before 
Mr. Registrar Mellor at the London Bankruptcy Court, the 
accounts showing liabilities. £1,195 against assets valued at 
£99. Replying to Mr. Armstrong, Oflicial Receiver, the 
debtor said he commenced business at the above address in 
October, 1920, in partnership with one G. Il. B. Dent, pay- 
ing that gentleman £200 premium and investing £300 in 
the business. They traded as Dent & White until. March, 
]921, when Mr. Dent retired from the partnership. Witness 
was then Joined by another partner, who paid a premium of 
£50 and invested £500 in the business, which was continued 
at the sume address under the style of White & Dayrell; that 
partner resigned in May, 1922, and paid £100 as his share 
of the partnership deficiency at that time. Witness thereupon 
took an employé into partnership and continued the business 
as White & Co. He attributed his insolvency to depreciation 
iu the value of his investments in house property at Potters 
Bar. The examination was concluded. 

Ilakry SouTH, 43, Rathbone Place, Oxford Street, and late 
of 10-I2, Garrick Street, Covent Garden, London, electrical 
engineer,—An application for an Order of discharge was made 
to Mr. Registrar Mellor at the London Bankruptcy Court, on 
Tuesday by this bankrupt, who failed in April, 1903. Mr. 
Armstrong, Official Receiver, reported that the ranking lia- 
bilities amounted to £1,413, and nothing had been realised from 
the estate. The bankrupt commenced business as an electrical 
engineer in 1884, and in December, 1599, he transferred the 
concern to '' Harry South & Co., Ltd.," with a nominal 
capital of £10,000, which was formed to take it over. The 
consideration. was £4,000, pavable half in cash and half in 
shares of the company, ‘of which he acted as a managing 
director, at a salary of £5 a week until it went into liquida- 
tion in December, 1901. He attributed his failure and in- 
solvency mainly to depreciation in the value of the shares 
of " Harry South & Co., Ltd.," and to his liability for costs 
in an action in reference to the proposed purchase 
of a music hall. It further appeared that between 
January and June, 1902, the bankrupt lost £176 by 
Stock Exchange speculation. 'The offences reported were: 
(1) insufficiency of assets to equal 10s. in the £ 
on the amount of the liabilities; (2) contributing to 
the bankruptcy by rash and hazardous speculations. Ніз 


Honour granted a discharge, subject to a judgment for £5, to ` 


be satisfied by an immediate cash payment. 

Joan Kaline-Fisa, ‘* Sempolia,’?’ West Green Road, Totten- 
ham, London, N., late Etherley Road, wireless instrument 
maker.—The first meeting of the creditors of the above was 
held on February 6th at 26, Russell Square, London, W.C.1. 
It appeared that the receiving order was made on January 11th 
last on debtor’s own petition. The case, being a summary one, 
was left in the hands of the Official Receiver as trustee of the 
estate. 

L. SEDDON (THE ErrcrRICAL ENGINEERING Co.), electrical 
engineer, 18, Westwood Road, and 276a, Buxton Road, Stock- 
port.—Receiving order made February 6th on debtor's own 
petition. 

G. J. Нова (F. Hogg & Co.), electrical engineer, 66, Water- 
loo Road, Sinethwick.— last day for proofs for dividend Feb- 
roary 26th. Trustee, Mr. T. Easton, Official Receiver, Ruskin 
Chambers, 191, Corporation Street, Birmingham. 


EpwarkbD MiTTON, Queen's Hall Buildings, Church, electrical 
and automobile eneineer.—Examination was closed at Black- 
burn Bankruptcy Court on February 7th. 

C. J. Cox (C. J. Cox & Co.). electrical and automobile en- 
gineer, Pontefract Road, Castleford, Yorks.—Receiving order 
made February 6th on debtor’s own petition. First meeting 
February 2th, at the Official Receiver'’s Office, 21, King Street, 
Wakefield; public examination, Mareh sth. 

W. Ниш, seedsman and electrician, З, Leigh Road, Leigh, 
Lanes. Trustee, Mr. J. Grant, Olficial Receiver, Byrom Street, 
Manchester, released February sth. 

H. 8. Rocers, electrical engineer's sales manager, 21, Derby 
Street, Waulsall.—First and final dividend of 3s. 114. in the 
£ payable February 3th, at the Official Receiver's office, 30, 
Lichfield Street, Wolverhampton. 

Company Liquidations.—ConoNA Lamr Works, LTD., 10, 
Ascham Street, Kentish Town, London, N.W.—As briefly 
stated last week, the statutory first meetings of the creditors 
and shareholders were held on February 6th at the Board of 
Trade Offices, Carey Street, W.C., before Mr. E. T. А. 
Phillips, Official Receiver. A statement of affairs was pre- 
sented showing the company's position on May th, 1922, 
when а receiver was appointed on behalf of the debenture 
holders. The accounts showed total liabilities £110,055, assets 
valued at £27,251, but absorbed in the claims of the debenture 
holders; and а deficiency of £54,265 as regarded. contribu- 
tories. > 

The chairman reported that the company was registered as 
a private company on June 23th, 1911, and was formed to 
acquire the business of manufacturers of electric lamps carried 
on by Mr. Geo. N. Ogilvie under the style of the Corona Lamp 
Works at Southtields and Kentish Town. ‘The nominal capital 
was £2,000, divided into £1 shares. ‘The directors were Mr. 
Geo. N. Ogilvie, Mr. A. N. C. Macklin (resigned August, 
1913), Mr. W. H. Collins, and Mr. H. G. Romer. The 
remuneration of the directors was fixed at £200 per annum 
each, with an additional £50 per annum to the managing 
director; no remuneration had been paid to the directors as 
such, but Mr. Collins had acted as secretary and general 
manager of the company at a salary of £1,150 per annum. 
The company entered into an agreement with one Stephen 
Horvath, manufacturer of electric lamps, to purchase a busi- 
ness carried on by him at Southfields, with all assets and 
liabilities, for £5,000, payable by instalments extending over 
seven years. In addition, Mr. Ogilvie agreed to register within 
eight months a company to acquire the business, with a 
nominal capital of not less than £100,000 and to obtain the 
allotment or transfer to Mr. Horvath of 9,000 fully-paid shares 
of £1 each. Mr. Ogilvie then obtained additional premises at 
Kentish Town, and carried on business until July, 1911, when 
he entered into an agreement under which the businesses, 
together with all the aseets, were transferred to the company 
for & purchase coneideration of £2,000 in shares and an under- 
taking by the company to pay all debts and liabilities, and 
to take over all contracts and engagements of the vendor 
relating to the business. The latter provision appeared to 
include the transfer to the company of Mr. Ogilvie's liability 
to pay £3,800 to Mr. Horvath to form а company with a 
capital of £100,000 and to arrange for the transfer or allotment 
to Mr. Horvath of £9,000 shares. On March 8th, 1912, Mr. 
Horvath entered into an agreement with Mr. Ogilvie and the 
company under which he agreed to accept payment of the 
£3,500 by instalments. Subsequently, for a consideration 
of £305, he released the company and Mr. Ogilvie from any 
further performance of the agreement of April 13th, 1911. 
The company's. business had been. chiefly that of manu- 
fucturers, importers, and dealers in electric lamps. In order 
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io carry out the several processes necessary for producing the 
tinished article, factories were set up at Kentish Town, High- 
gate, and Wimbledon. Shortly after the outbreak of war the 
company found it necessary to manufacture glass, and estab- 
lished glass works at Round Oak, Statfs.; they took a lease 
of an old glass factory on onerous terms, with the result that 
thev were now liable under a judgment for 21,591 in respect 
of dilapidations. . 

As the company's trade increased, it became necessary to 
establish branches for the sale of its goods, and subsidiary 
companies were formed as follows:—Balfour Baring, Ltd.; 
The Kingsway Manufacturing Co., Ltd.; Corona Lamp Works 
(Northern), Ltd.; Corona Lamp Works (Ireland), Ltd., sub- 
sequently changed to The Royal Sovereign Lamp Works, Ltd.; 
and Corona Lamp Works (Southern), Ltd. 

Shortly after the outbreak of war Mr. Geo. N. Ogilvie 
acquired from his brother, Mr. Alexander Ogilvie, the patent 
rights relating to the manufacture of an aeroplane speed- 
ometer invented by the latter. The Aeronautical Instrument 
Co., Ltd., was registered, and Corona Lamp Works, Ltd., 
acquired all its shares for £20,250 in cash. The company was 
tinanced throughout by Mr. Ogilvie and his relatives, the total 
amount advanced by them exceeding £60,000, and, in addition, 
Mr. Ogilvie guaranteed the company's bank overdraft of 
3.000. Debenture bonds were issued at various times between 
July, 1911, and March, 1919, and at the date of the receiver's 
appointment. bonds for £44,250 were outstanding, the whole 
number being held by Mr. Ogilvie and his relatives. 

The company at various times had been concerned in actions 
in respect of infringements of patents relating to the manu- 
facture of electric Jamps. One action against the company, 
relating to the manufacture of metal filament lamps, which 
was commnenced in 1914, was compromised by the payment of 
£l! Subsequently an action relating to drawn-wire lamps 
was commenced against the company, in which the patent 
мак declared by the House of Lords to be invalid, and was 
subsequently revoked at the instance of the company. On 
March. 24th, 1917, an action for infringement of patents 
relating to the manufacture of gas-filled lamps was commenced 
against the company. After successtully defending this action 
in the High Court and the Court of. Appeal, both of which 
declared the patents to be invalid, the owners of the patents 
appealed to the House of Lords, which, on December 19th, 
Het. reversed the decision of the Courts. below. Another 
action for infringement of the patent ‘relating to leading-in 
wires of electric lamps was conunenced against the company, 
and in this action, which was concluded in March, 1922, the 
company was unsuccessful, As a result of the final appeal 
in the action of the gas-tilled lamps, the company was ordered 
to pay the plaintiffs’ costs of the action and of the two appeals, 
and also to repay, with interest, £5,529 paid by the plain- 
tifs to the company in respect of the costs of the action 
and the first appeal. As the company failed to make this 
repayment, execution was levied on its goods in May, 1922. 
The debentures thereupon immediately became payable, and 
on May 15th, 1922, Mr. V. G. Teale, C.A., was appointed 
receiver and. manager of the company’s property and assets, 
ot which he was still in possession. 

The company's trading was carried on at a heavy loss; 16 
had been insolvent for years past, and but for the financial 
support of Mr. Ogilvie and his relatives its activities would 
have ceased long since. The failure was attributed by Mr. 
Quilvie to the adverse decision of the House of Lords, the 
eflect of which had been to limit the company's productions 
tu one class of goods, loss on trading, and also to diminished 
wiles and depreciation in the value of stock, owing to general 
trade depression. 

It was decided to leave the liquidation in the hands of the 
Utticial Receiver. 

ANODE WIRELESS AND SCIENTIFIC INSTRUMENTS, LTD., London. 
—Pursnant to Section 188 of the Companies (Consolidation) 
Act, 1908, a meeting of the creditors in this matter took place 
at the Cannon Street Hotel, E.C., on February 9th, when the 
liquidator, Mr. E. S. Howard, presided. Mr. Howard stated 
that he was appointed liquidator by the shareholders of the 
company on January. 19%, and he had had no connection with 
the company prior to that date. The company was formed on 
October 30th, 1922, but it was actually registered оп Octo- 
her 6th. 1322. The vendors were a company called Anode Co., 
Ltd.. and the sale agreement contained provision that they 
were to receive £800 in cash and 5,500 shares, but they had 
only received £200 of the £800. The chairman said that there 
was a letter dated October {th whereby the Anode Co. agreed 
to have the balance of £600 out of the future takings of the 
Anode Wireless & Scientific Instruments, Ltd., as and when 
convenient for the company to pay them. He (the chairman) 
would like to add that the directors were Mr. Minvalla, who 
resigned his position on December 31st last, Mr. Peak, who 
was connected with the Anode Co., Mr. Lunnis. Mr. Gray, 
who was the sales manager. and Mr. Rayner, who was the 
technical director. The company took premises at St. Pancras. 
aureeing to рау а rent of £1,150 per annum, with rates in 
addition. A lease had been drawn up, but it was not signed, 
and the landlord issued à writ against the directors for specific 
performance, and was claiming six months' rent. 

Mr. Baker, representing St. Helens Cable Co., asked if the 
secretary of the company had sent out a notice calling the 
shareholders together, but he was told that this was not done. 

Before going on to the statement of affairs, Mr. Howard 


said that the sales of the company had approximated about 
£500. The books of the company were not kept very well. 
With regard to the business, the company had made certain 
wireless sets, some of which had passed the Post Office official 
test, and they had four other sets which were practically ready 
for submission to the Post Office. Some of the sets were 
not perfect, and the company: was in consequence getting sume 
of them back. | 

The paid up capital of the company was £1,833 in cash. 
The capital issued was £6,423, and there should have been 
another £900 issued to the vendors. The registered capital of 
the company was £30,000. 

With regard to the liabilities, there was due to unsecured 
creditors £1,691, while the Anode Co. as vendors were claiming 
£52. The assets consisted of cash in hand and at bank £12, 
stock £397, estimated to produce £350, and sundry debtors 
£25, making total assets £586, from which had to be deducted 
£160 for preferential claims, leaving net assets £426, or @ 
deficiency of £1,317. With reference to the stock, Mr. Howard 
went on to say that there were some sets uncompleted, and 
these were considered to be of no value, but, on the other hand, 
i some money was spent on them they might possibly be 
worth about £200. 'There were also some sets which were 
faulty, but it was thought that they might be rectified for 
about £10 and probably then be worth £100. Mr. Howard 
said that it must be borne in mind that the company had paid 
no broadcasting fees, and had not paid any Marconi Royalties. 

Mr. Houstoun, representing the General Electric Co., asked 
whether there was a contract whereby the directors agreed to 
take 500 £1 shares. Mr. Minvalla, in reply, said that all the 
directors agreed to take was their qualification shares. 

Mr. Houstoun : Who is the contract between? The Chair- 
man: I have no particulars here with me. 

Mr. Houstoun said that he thought that there was only 
one thing for the creditors to do in this matter, and he was 
instructed to move a resolution on behalf of the company he 
represented that a petition for the compulsory winding-up of 
the company be presented as soon as possible. 

Mr. Idris said that he quite agreed with the last speaker, as 
he thought the affair should be thoroughly sifted out, and he 
had much pleasure in seconding Mr. Houstoun’s proposal. 

A resolution was then put to the meeting that application 
he made at once to the court for the compulsory winding-up 
of the company, and this resolution was carried unanimously. 

British TRANSMISSION Co., L7tp.—Winding up voluntarily. 
Liquidator: Mr. F. G. Price, 75, Basinghall Street. Е.С. 
Meeting of creditors, February nd. Particulars of claims to 
the liquidator by March 22nd. | | 

ELECTRO-METALLURGICAL Extraction Co., Lap.—Particulars 
of claims to be sent to the liquidator, Mr. J. A. Charlton, 
Jank of England Chambers, Tib Street, Manchester, by 
March 25th. 

CONNOLLY Bros., lap.—'' New first meeting" of creditors 
and contributors, February 156, at Carey Street, W.C. The 
liquidator, Mr. J. M. Henderson, who was appointed in 1919, 
having died, it is proposed to consider the appointment of a 
successor. 

. B. С. ELECTRICAL Co., Lrp.—Meeting of creditors, Feb- 
ruary 2th, at the office of the liquidator, Mr. F. Rowland, 3, 
Thames House, Queen Street Place, E.C., to whom particulars - 
of claims should be sent forthwith. 

ABBOTT, ANDERSON & ABBoTT.—Particulars of claims to be 
sent bv February 26th to the joint liquidators, Mr. E. C. Moore, 
Thames House, Queen Street Place, E.C., or to Mr. H. Sharp, 
16, King Street, E.C. 


Meeting of Creditors.—F. J. Yates, electrical contractor 
(trading as F. J. Yates & Co.), 72, High Street, Leicester.—A 
meeting of creditors was to be held on Tuesday last at 
Leicester. Several creditors had sued, so debtor executed a 
deed of assignment in the interests of the general body of 
creditors. Communications to Messrs. Miles, Rowley & Co., 
chartered aecountants, 20, Friar Lane, Leicester. 


Dissolutions of Partnership.—RicHarbs, ELSTON & THOMAS, 
electrical engineers, 52a, Bow Iane, E.C.—Messrs. A. 5. 
Richards, G. L. Elston, and J. S. Thomas have dissolved part- 
nership. Debts will be attended to by Mr. Elston and Mr. 
Thomas, who will continue the business under the style of 
Elston and Thomas. 

Home Rapro Service, wireless telephony specialists, 35 and 
36, Sicilian House, Sicilian Avenue, W.C.1.—Mr. L. Weinberg 
and Mr. G. Maynard have dissolved partnership. Debts will 
be attended to by Mr. Maynard, who will continue the busi- 
ness. 


Trade Announcements.—Rotax (Motor ACCESSORIES), LTD., 
state that their Liverpool agent, Mr. P. Wright, has 
removed to 28, Union Marine. Buildings, 11, Dale Street, 
Liverpool. | Mr. J. Ardrey is not now their agent for 
the Northern Counties of Ireland, and Messrs. Warren, John- 
ston & Co., 57, Upper Arthur Street, Belfast, are acting in 
that capacity. 

Messrs. A. C. ALEXANDRA & Co., 10, Tddesletgh House, 
Caxton Street, London, S.W., have been appointed sole repre- 
sentatives for London and the Southern Area for The Burnley 
Components, Ltd., a number of whose illustrated lists are 
before us showing and pricing the '* Burco "' electric fans and 
electric fires. They supply component parts of all kinds in 
bulk quantities. 
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THE IMPERIAL ENGINEERING Co., of Wolverhampton, has 
appointed Messrs. Higgin, Ltd., of 265, Deansgate, Man- 
chester, as its agent for the sale of heating appliances in 
the Northern Counties, North Wales, Cornwall and Devon. 

‘THE Visco ENGINEERING Co., LtD., has appointed а number 
of additional representatives for the following districts :— 
Birmingham: Mr. Norman A. Lane; South Midlands: Mr. 
L. M. Russell Cox, Rugby; Hull: Mr. Wm. Wilde; South 
Wales: Mr. Alex. С. Scott, Cardiff. 

Mr. G. R. Martin, of 22, Summerhouse Cottages, Vicarage 
Farm Road, Hounslow, who is about to commence business, 
asks for copies of electrical wholesalers’ catalogues. 

Messrs. L. P. В. Bean & Co., Imn., of 229-231, Castlereagh 
Street, Sydney, New South Wales, are im the market for 
supplies of domestic electrical apparatus, such as irons, toasters, 
cooking stoves, &e., and general electric light accessories. 
Mr. Bean is now in this country. 

Mr. А. HiNpbERLICH, of Central Hall, Southall, Middlesex, 
has moved mto new premises at Lechmere Road, London, 
N.W.2., where he holds various electrical stocks. 

Tore A-C CrrriNG & WELDING Co., LrD., has removed to 24, 
Bedford Row, London, W.C.I. 


Catalogues and Lists.—' lur GENERAL EngcrRIC Co., LTD., 
Magnet House, Kingsway, W.C.2.— Leaflet No. S. 2587, illus- 
trating and deseribing the '' Flash-o-Late " flashing adaptor; 
Technical Description No. 235, dealing with draw-out oil- 
unmmersed flame-proof switchgear; and Technical Description 
No. 243, giving illustrated details of a.c. motor control gear. 

NORTHERN ELECTRIC MANUFACTURING Co., 42, Cable Street, 
Rochdale Road, Manchester.—An illustrated folder advertising 
the " Winter ” switch-plug. Priced. 

THE ASTER ENGINEERING Co. (1913), LTD., Wembley, Middle- 
sex.—A folder containing a number of illustrations in colour 
of ‘‘ Aster " engines and generating sets. 

THE '" EuRFKA" CrTTER-WELDER Toot Co., Lro., Temple 
Iron Works, Temple Street, Manchester.—A pamphlet illus- 
trating and describing the ‘ Eureka '"' patent apparatus for 
und welding, soldering, or annealing, using oxygen and oil 
uels. 

Messrs. SIEBE, GORMAN & Co., Larp., 187, Westminster 
Bridge Road, London, S.E.1.—Folder giving some particulars 
and prices of their lead hydrate batteries for car lighting, start- 
ing and ignition. also for radio purposes. 

THE JACKSON ELECTRIC STOVE Co., Lrp., 148, Sloane Street, 
S.W.1.—Replacement sheets for general catalogue dealing with 
electric bath-water heaters, wash boilers, water urns, kettles, 
hotplates, cookers, &c. 

THe BRITISH Evectric Твахѕгокмевк Co., Lro., '' Tricity ” 
showrooms. 50. Oxford Street, W.1.—4 supplementary cata- 
logue of heating, cooking, and other electrical appliances. 
Fully priced. 

Messrs. CLEWORTH, \Үнем, & Co., Lrb., Grange Engineer- 
ing Works, Castleton, near Manchester.—A reprint from the 
Westminster Gazette, deseribing the firm's air filter. 

Messrs. TopMAN, Күл, & Co., LTD., 35, Grosvenor Gardens. 
S.W.L—A catalogue. containing illustrated description of 
“LW.” and “ E.A.0." motors and dynamos, transfromers, &e. 
CARRON Company, 15, Upper Thames Street, E.C.4.—An illus- 
trated and priced folder advertising electric heating and cook- 
ing appliances, arranged for overprinting with a contractor's 
name and address. 

Messrs. CHURB & Son’s Lock & Sare Co., Lrp., 128, Queen 
Victoria Street, E.C.4.—An artistically illustrated. brochure 
dealing with the history and products of the firm. 

THE CRESSALE MANUFACTURING Co., 40 and 41. Staniforth 
Street, Biriningham.—4An illustrated and priced leaflet describ- 
ing" Cressall " laboratory electrically-heated water baths. 

Hor&RINSON.  Тхосетох Motors, Seagrave Road, West 
Brompton, S.W.6.—A folder giving particulars of one-, two-, 
and three-phase motors and starters. Fully priced. 

STERLING TELEPHONE & Enectric Co., Lrp., 210-212, Totten- 
ham Court Road, W.1.—Publication. No. 343, а list of reduced 
prices in connection with the twelfth edition catalogue. 

THe Recay AUTOMATIC TELEPHONE Co., ID., Marconi House, 
Strand, W.C.2.—A folder advocating the use of the company’s 
system. 

METROPOLITAN-VICKERS ELECTRICAL Co., LtD., Trafford Park. 
Manchester.—Descriptive Leatlet, No. 59/5-1, giving illustrated 
details of auto-transformer and star-delta starters for two- and 
three-phase squirrel cage motors. Also a well-produced cata- 
logue (Special Publication, 7445/2). containing numerous illus- 
trations and full descriptions of Metropolitan-Vickers '' Rateau- 
Impulse ”' type steam turbines; and a reprint from the Elec- 
trician on '" High-Voltage Switchgear Design " (Circular 
No. 1287/1) illustrating and describing electrolytic lightning 
аггемегк. 

WESTINGHOUSE ELECTRIC & MANUFACTURING Co., East Pitts- 
burgh (Pa.), U.S.A.—Two illustrated pamphlets, dealing 
respectively with electrical equipment for mine fans and 
electrical equipment for “larry " ears. Also a series of illus- 
trated pamphlets dealing with automatic sectionalising con. 
factors for railway and mining service, exciter and, voltage 
regulator panels, thermal demand meters, and watt-hour 
meters. 

THE ScaRBOROUGH ENGINEERING Co.. Lro., Willow Hall 
Works, Burnlev Road. Halifax.—An illustrated pampblet 
describing the ‘‘ Scarborough ’’ internal-combustion engine 
pumping set. 


CryseLtco, Lrp., Kempston Works, Bedford.—A coloured 
showeard (21 in. x 154 in.) advertising " Cryselco " gasfilled 
lamps. 

THE ELECTRIC CoNsTRUCTION Co., Ltp., Ingersoll House, 9, 
Kingsway, W.C.2.—A booklet (B 505) describing multi-speed 
induction motora (Creedy Patents) of small and medium sizes. 
Also an illustrated Jeaflet showing a speed controller for a 
* Creedy ” six-speed motor. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victoria Street, S. W.1.—February stock list of a.c. motors, 
and d.c. dynamos and motors. 


Broadcasting in Cardiff.—' he radio-telephone broadcast- 
lug station in Cardiff having commenced operation on the 13th 
inst., Messrs. Siemens Bros. & Co., Ltd., have made arrange- 
ments to demonstrate their broadcasting receiving apparatus 
at their branch office in St. Mary Street, Cardiff (telephone 
No. 1960). Electrical dealers in South Wales are cordially in- 
vited to make an appointment by communicating with the 
company's branch oftice. 


Book Notices.—'' Fifty Years of * Via Eastern’ ” is the 
title of a sumptuous volume which we have received front 
the Eastern Associated Telegraph Companies—a souvenir of 
the celebrations in connection with the jubilee of the com- 
pantes, which were held at the Royal Botanic Gardens. on 
July 24th last year. The frontispiece is an admirable portrait 
of Sir John Denison--Pender, G.B.E., K.C.M.G., chairman 
of the associated companies, and a large number of portraits 
of other directors, as well as of members of the staff, are 
given. A foreword briefly sketches the history of the '' ele«-- 
tried ropes with which man has encircled the earth," re- 
calling the names of Lord Kelvin, Sir James Anderson, and 
Sir John Pender, who played so great a part in the 
establishment of the great Eastern group, which now owns 
130,000 miles of submarine cable, two-fifths of the world's 
total, worth some 25 millions sterling. The companies have 
laid 28,000 miles of cable since the Armistice was signed. 
Illustrations are given of the beautiful volume, containing the 
signatures of 8,000 members of the staffs, which was presented 
to Sir John Denison-Pender on July sth, together with repro- 
ductions in platinum, set with bnilliants, of the insignia of 
his Orders; and a portrait of the late Lady Denison-Pender, to 
whose memory the staffs dedicated and endowed a bed at St. 
Bartholomew's Hospital, on July 20th. The remainder of the 
volume is devoted to a detailed and fully illustrated record 
of the Jubilee celebrations, the speeches delivered at the 
banquet, the list of guests at the banquet and féte, and the 
numerous telegrams and Press comments by which the occas- 
sion was signalised. The whole forms a unique and worthy 
record of a unique oceasion, upon which the companies are 
to be congratulated. 

Faraday House Journal.—-The Lent issue of this house organ 
contains, in addition to the usual notes and notices of interest 
to Faradians, an article by Mr. T. R. Warren, on `` The In- 
sulation Resistance of three-phase Networks," and an account 
of the products and works of Messrs. A. Revrolle & Co., Ltd. 

The Brown Boveri Review, December, 1922. London: 
Brown. Boveri & Co., Ltd.—Included in this issue are illus- 
trated articles on: '' The Synchronisation. of Synchronous 
Motors on Load "; ‘ Disturbances in Electrical Plants Due 
to Lightning ": and notes on the official trials of electric 
locomotives for the Swiss Federal Railways. &c. 

The Journal of the Junior Institution of Engineers, Febru- 
ary, 1923. London: Percival Marshall & Co. Price 2s.—The 
principal paper reproduced in this issue is that on * Transient 
Phenomena Arising in Transformers from Switching Opera- 
tions," by S. Austen Stigant, A.M.I.E.E. The main heads of 
the paper are: Switehing-in current rushes; switehing-in pre- 
sure rises; and switching-out pressure rises. Dr. C. C. Gar- 
rird's address to the Midland Section entitled '* Economics in 
Engineering,” is included, and notes of visits, &c., also appear. 

The Queen's Engineering Works | Magazine, January, 
1923 (100 pp.). Bedford: W. H. Ailen, Sons & Co., Ltd.—Mr. 
Richard Allen, C.B.E., contributes a review of events during 
the past year. Other articles deal with mechanical transport 
at the works of the company; a South African tour; '' Allen " 
heavy fuel oil engines and Diesel engines; the Derwent Valley 
Water Board; the ** Allen ” steam turbine, &c. 

The Journal of the South African Institution of Engineers, 
January, 1923. Johannesburg: The Institution. Price 2s.— 
The principal papers renroduced in this issue are :—'' Economy 
in ' Massed’ Repairs,” by W. C. John, A.M.I.Mech.E., and 
'" Developinents in Machinery for Fluting Grooved Rolls,” by 
Н.. №. Miller and L. Praeg. There is also an illustrated 
description, by the inventor, Mr. E. J. Wavy. of a device 
for eliminating the re-winding of kinematograph film. 

“ Dictionary of Allied Physies;" by Sir Richard Glazebrook, 
E.R.S. Val. T—Mechamtes—Engineerine— Heat. Pp. ix +1.067. 
Illustrated. Londen: Macmillan & Co., Ltd. Price 63s. net. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report 
Februarv 13th :—Copper electrolytic bars, £73. 10s. increase: 
do. do. sheets, no change ; do. do. wire rods, £83, 10s. increase ; 
do. do. h.c. wire, 10 5-16, 1-16d. increase. 

Mesers. James & Shakespeare report February 14th :— 
Copper bars (best selected), sheet and rud, no.chauze:; English 
pig lead, £29 10s., 5s. inereaze: 
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Our Foreign Trade.—January Ficures.—The following 
were the values of imports and exports of electrical goods and 


machinery during January, 1923 :— Jan. Inc. 
1923. or dec. 

Imports.— £ £ 

Electrical goods and apparatus ... 173,126 + 61,416 

Machinery 2 uet us 521,356 -r 298,090 
LErport«.— 

Electrical goods aud apparatus .. 761,183 — 41,021 

Machinery - Ei: .. 0,229,738 — 970,386 


lic-eports.— 

Electrical goods and. apparatus 14,259 + 
Machinery Se " " 97,160 + 28,702 

Electric Stoves for Johannesburg.—The Durban Town 
Council has authorised the borough electrical engineer to 
ubtain full particulars which will enable him to place a scheme 
before it of hiring out electric stoves to consumers of elec- 
tricity. There are now 11,000 customers connected to the 
mains and heating devices are very freely used, the price of 
energy after the consumption of a certain minimum being 
id. per kWh. 

Manufacturers are therefore invited to send full particulars 
of their manufactures to the Borough Electrical Enyineer’s 
Оћсе, Durban, South Africa. Approximate prices of stoves 
in lots of 100, packed and delivered c.i.f. Durban, Natal, 
would be useful. 


The Business Efficiency Exhibition.—The above exhibi- 
tion, organised by the Ofhce Appliance Trades Association, 
was opened by the Postmaster-General (Mr. Neville Chamber- 
lain) on February 9th. The show consists of numerous appli- 
ances and systems for reducing work and speeding up business 
in offices, and while only large firms could afford to acquire 
the majority of the facilities offered, smaller firms are also 
catered for. There are numerous card-index systems, makes 
of typewriters, addressing machines, postage registers, &c. 
Among the calculating machines exhibited, several are driven 
by electric motors, performing their duties in an almost un- 
canny manner; among these are the "''Madas" and 
" Millionaire " calculators shown by Messrs. Gilbert Wood, 
and machines shown by the Monroe Calculating Machine Co., 
Ltd., and the Accounting and Tabulating Corporation of 
Great Britain, Ltd. The British Tabulating Machine Co., 
Ltd., demonstrates electrical sorting and tabulating machines. 
Dictograph Telephones, Ltd., exhibits examples of its inter- 
communication systems for large and small works or yards. 
One of these permits three or four people to hold a confer- 
ence without leaving their respective oftices, and loud-speaking 
devices are also fitted to a number of the instruments. In 
addition to these, the company shows a loud speaker for use 
in à radio-telephone receiving set. The Telephone Manufac- 
turing Co., Ltd., is also showing telephone equipment of many 
patterns. There are small wall ‘phones, laryngophones, and 
intercommunication sets. This firm also has a display of radio- 
telephony receiving apparatus, including an elaborate 5-valve 
set mounted in an oak cabinet with a loud speaker incor- 
pcrated in the body. One feature is a two-stage amplifier 
for employment with a crystal detector. There is also а small 
valve set in which a loud speaker is incorporated, and com- 
bined crystal and valve sets. 

Trade Union Amalgamation.—At a conference held in 
Manchester on February 6th, representatives of twenty-nine 
engineering and metal workers’ trade unions passed a resolu- 
tion favouring the formation of one large union to embody the 
whole. Among the unions represented were the Amalgamated 
Engineering Union, the Electrical Trade Union, and the 
National Union of Foundry Workers; the membership of the 
unions concerned is about 800,000. lt is suggested that a 
Junt committee of the unions be appointed to investigate the 
possibilities of amalgamation, this coniniittee to report to a 
further conference. 


New German Company.—<An international electrical con- 
cern Was launched at Zittau on January Yth by the creation 
uf the Vereinigen Elektricitáts Gesellschaft. Its field of 
action is East Germany and the eastern border States of 
Lithuania, Latvia, Esthonia. &e. The new firm embraces 
à number of important German factories specialising in 
dyhamos, motors, apparatus, meters, and accessories, and the 
Czecho-Sluvakian Elektvo-industrie Gesellschaft, Reichenberg, 

ohemia, which is taking a strong financial and. economic 
shire in the venture. The seat of the new company 15 
Königsberg. 


‚ Applications for British Trade Marks.—The following are 
inclu ed among the recent’ applications fcr British trade 
marks. Objections have to be lodged within one month from 
the dates given : — 

Elmo. No. 430.031. Class 50. Eleetrie insulating. sub- 
Mances and electric insulaters.— The. Siemens-Sehuckertwerke 
Gesellschaft, Siemensstadt, near Berlin. (Haseltine. Lake and 


2,094 


ae Southampton Buildings, Chancery Lane, London, 
oe February 1th, 1923. 
scout. No. 430.307. Class 8. Drv cells and batteries. not 


w medical nurposes.—Falk. Stadelmann & Co.. Ltd., 85-57, 
arringdon Road. London. E.C. February 7th, 1923. 
ML No. 431,502. Class $. Apparatus for use in 
E n telegraphy and telephonv.- Champ, Ray & Co., 99, 
Зао, Warwick. February ith, 1925. . 


.. For Sale.—By instructions from the liquidator of the 
Wareham Electric Supply Co., Ltd. (in voluntary liquidation), 
Messrs. T. Ensor & Son will sell by auction on March 1st, at 
Wareham, electrical plant, machinery, equipment, and 
together with the power house buildings, &c. Edinburgh 
Corporation electricity department has several d.c. generating 
sets for disposal. (See this issue.) : 


Trading With Russia.—Yesterday afternoon, under the 
auspices of the Russian section of the London Chamber of 
Commerce, an address was delivered by Mr. Jonas Lied, 
F.R.G.S., entitled " The Kura Sea Trade Route to Siberia 
and the Possibility of Trading with Russia." Mr. Jonas Lied 
has recently returned from Moscow. 

An Irish Outrage.—The premises of Mr. Sean McGarry, 
a Dublin electrical contractor and a member of the Irish 
Free Stute Parliament, were blown up by “ Irregulars " last 
week. А vuluable stock of fittings was totally destroyed. 
Shortly before this outrage, Mr. McGarry's private residence 
was burned down—one of his children being killed. 

Patent Application.—Application has been made for the 
restoration of Patent No. 137,311, of 1916, granted to L. C. 
Connelly and W. C. Connelly for '" Improvements in water- 
tube steam generators.” 


Un EMO “ Live Registers " of the Unein- 
ployment Exchanges showed a total of 1,409,900 wholly 
unemployed persons on January 29th, 28,941 fewer than in 
the preceding week. Workers on short time numbered 54,700, 
comparing with 54,000 on January 22nd. 


A Big American Truck Contract.—The Philadelphia 
Rapid Transit Co. has given an order to the J. G. Brill Com- 
pany for 586 Brill cars, complete with Brill trucks; the value 
of the contract is $6,500,000. 

New French Company. — With the title Syndicat 
National des Industries Radio-Electriques, a new association 
of concerns interested in the sale and manufacture of wire- 
less apparatus in France has just been formed, with head- 
quarters at 6, Rue Daubigny, Paris. 


E.D.A. Activities—The British Electrical Development 
Association has published a pamphlet bearing the title '' А 
Check on Business and How to Avoid it” (E.D.A. 344), in 
which the necessity for standard plugs and sockets is empha- 
sised. The Association calls attention to the British Standard 
Specification dealing with this matter, and illustrates the un- 
necessary trouble caused at present by stating that the 5-A 
two-pin plug is made in no fewer than 30 different patterns 
and sizes. 


o 


LIGHTING AND POWER NOTES. 


Ashford (Kent).—Ecectricity SrrrLy.—The Canterbury 
City Council has offered to give a supply of electricity in bulk 
to the Urban Council based upon an ultimate maximum 
demand of 500 kW. The cable is to be the property of 
the Corporation, and Ashford is to pay а minimum yearly 
suin equal to the annual cost of repayment and interest 
upon the capital expended (£2,456); a sum of £2 10s. 
per kW of maximum demand for the use of the generating 
plant at the Canterbury station, 14 per cent. of the capital 
cost, estimated at £162, for maintenance of mains, &c., and, 
in addition, a sum of 134. per kWh for all electricity delivered 
ut Ashford. 

Bamford.—Evectricity Suppty.—The Parish Council bas 
agreed to allow the Rochdale Corporation to lay mains for the 
purpose of supplying current to the mills of Messrs. Porritt 
and Sons, Ltd. 

The borough electrical engineer of Rochdale has been re- 
quested to supply the Council with particulars of the cost ol 
supplying electricity for street lighting. 

Barrow-in-Furness.—EXxTENSIONS.—The Town Council has 
decided to make extensions to the electricity works at a cost 
of from £6,000 to £7,000. 

Bradford.—Loa4N.—The Electricity Committee has approved 
a scheme for laying a new feeder from Thornbury sub-station 
to Dudley Hill, at an estimated cost of £9,881, and application 
is to be made to the Electricity Conimissioners for borrowing 
powers. 

LOAN SANCTIONED.—Sunction has been received from the 
Commissioners to the borrowing of £19,200 in connection with 
the acquisition of land for exiensions to the electricity under- 
taking. 

ELEcTRIcITY ExrENsIONs.— The Electricity Committee bus 
secured approval, subject to borrowing powers being obtained, 
to laying new feeders, at an estimated cost of £37,218, as 
follows: two e.h.p. feeders from Polton Road sub-station to 
Barmby Road, £7,850; two е.һ.р: feeders from Valley Road 
station to Thornbury sub-station, £24.150; one lp. veneral 
supply feeder from Bolton Road sub-station to Garnett Street. 
and one traction supply l.p. feeder from Bolton Road sub- 
station to Harris Street, £5 216. 

Colne.—Loan SaxctioneD.—The Electricity Commissioners 
have sanctioned the berruwing of £10,000 for mains, services 
and transformers. 
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Continental.—Franxce.—A scheme to reorganise the electri- 
fjration of the department of Calvados as a whole has been 
put forward by M. Vasseur, engineer-in-chief of the depart- 
ment,, He proposes the erection of a 30,000-V circular distri- 
bution line around the department, to which will be linked 
éxisting and new lines and stations, and from which will 
branch secondary lines to feed the communes and rural dis- 
tricts. The circular line will be 130 km. in length; it will 
cost nearly 1,500,000 fr., and it will take three years to com- 
plete. The department’s budget for 1923 includes already a 
nrst credit of 200,000 fr. in connection with this scheme. 

The Société de Transport d’Energie des Alpes has applied 
for a State concession to set up a large distribution network 
between its hydroelectric stations and certain areas situated 
in the departments of the Ain, Isere, Loire, Rhone, Savoy and 
Upper Savoy. 

A concession to supply seven districts with electricity for 
general purposes in the departments of the Basses-Pyrénées 


and Landes has been applied for by the Société des Forces 


Motrices de la Vallée d'Aspe. 

SPAIN.—The Co-operativa de Flúido Electrico of Barcelona 
13 preparing plans for supplying electricity in the Barcelona 
region. The company intends to utilise the falls on the River 
Cadi and coal from its own mines. | 

The Unión Eléctrica Madrilena is about to increase its plant 
in order to comply with the State's requirements. The Unión 
wil take a large share in the Eléctrica de Castilla, which 
anticipates producing 40,000,000 kWh yearly when it has com- 
pleted its hydro-electric works, &c., on the River Jucar. 

It is announced on the Bourse that several Asturian coal 
companies have formed a group with a capital of 4,550,000 
pesetas, of which 3,100,000 is contributed by the Duro-Felguera 
concern for generating electricity by utilising coal of inferior 
quality, the sale of which 1s very difficult. The initial output 
of the scheme will be 5,100 kW, to be supplied by the Duro- 
Felguera company.—Hcuter's Trade Service (Madrid). 


Darlington.—Price REpucTIoNs.—The Electricity Commit- 
tee has recommended that the charge for electricity for light- 
: jüg be reduced from 724. to 64d. per kWh. 


Doncaster.—Pnice Repucrions.—The Electricity and Tram- 
ways Committee has recommended the Town Council to re- 
duce the charges for electricity for lighting from 7d. to 63d. 
per kWh, and for cooking from 24d. to 2d. per kWh. 


Dover.—Joan.—The Town Council has applied to the Elec- 
tricity Commissioners for sanction to the borrowing of £40,000 
for additonal plant at the electricity works. 


Gillingham (Kent).—ELectricitry  ScHEME.—The Town 
Council has appointed a committee to consider the question 
of erecting a new power station and the installation of steam 
turbine generators, or to install another Diesel engine, or to 
take an additional supply of electricity when required from 
the Gillingham Portland Cement Co.: The committee is also 
to go into the question of the whole administration of the 
Electricity Department. 

Harrogate.—YrAn's WonkiNG.—The total revenue of the 
clectricity undertaking (engineer : Mr. G. Wilkinson) for the 
vear ended March 25th, 1922, was 244,749, as compared with 
£39,169 in the previous year. Working expenses amounted 
to £29,228, as against £26,578, leaving a gross profit of £15,514 
(£12,591). The net result was a profit of £4,049, which, simi- 
lariv to a balance of £3,949 in 1921-22, was used to defray 
capital expenditure. A total of 2,547,288 kWh was sold, as 
compared with 2,358,956 kWh in the preceding year. The 
amount spent on capital account during the vear was £41,615, 
of which machinery accounted for £36,130. 


Horley (Surrey).—ELvectriciry ORDER.—Five directors of 
the Horley District Gas Co. have applied to the Electricity 
Commissioners for an Order to enable them to supply elec- 
tricity to Horley and the surrounding districts. The site of 
the proposed generating station is in Balcombe Road, Horley. 


Huntingdon.—Evectricity Suppty.—The Town Council has 
decided to support an application by chents of Sir Charles 
Bright & Partners, Ltd., for an Electricity Order subject to 
a draft of the scheme being submitted to the Council. 


Kingston-on:Thames. — Price Repvetions. — The Town 
Council has further reduced the charges for electricity for 
lighting from 84. to 74d. per kWh, and for power, heating 
und cooking to а flat rate of 234. per kWh. 


Kirkcaldy.—Ntw Puant.—The Electricity Committee has 
considered the report submitted by Messrs. Kennedy and 
Donkin, consulting engineers, on extensions to the electricity 
undertaking, and has recommended the Council to proceed 
with Part 2 of the scheme. The new plant proposed is as 
follows:—A second 3,000-kW  turbo-alternator, with con- 
densing plant, &c., £15,657; super-heaters for four boilers, 
£2.94); switchgear for second alternator and extension 
feeders, together with cables in the power house, £1,000: a 
new cooling tower, with tank, £5,070; stokers for two 
beers, £3,000; portable coal conveying gear, £340; stokers 
for three boilers, 4.500: «toreroom and workshop building 
and removing machine tools, 1.00; h.p. feeder extensions, 
£54); lp. feeder extensions, £2,000; engineering contin- 
gencles, £4,636; a total cost af £51,000. The. cost of the 
Whole scheme, including Part 1, which is new. Беш carried 
out, 1s £51,000, | 


Long Eaton.—Year’s WoRKING.—The accounts of the 
municipal electricity undertaking (engineer: Mr. F. Newey) 
for the year ended March 31st last, show a total revenue of 
£18,190, and working expenses amounting to £13,935, leav- 
ing a gross profit of £4,252. As capital charges absorbed 
£4,339, the net result was a loss of £87. The amount of 
energy sold rose from 992,443 to 1,008,702 kWh. 

Manchester.—PnicE Repuctions.—The Electricity Comi- 
mittee has decided to reduce the charges for electricity for 
lighting by 4d. per kWh and by 10 per cent. for hired motors. 


Redcar.—E vectriciry SuPpPLY.— The Town Council has ap- 
pointed an electric lighting committee to consider the ques- 
tion of electricity for the town, and to prepare a report. 


Redditch.—TRANSFER OF UNDERTAKING.—Subject to the con- 
sent of the Electricity Commissioners, the Urban Council has 
decided to transfer its electricity undertaking to the Shrop- 
shire, Worcestershire and Staffordshire Electric Power Co., 
Ltd., as from April Ist next. The capital sum involved is 
estimated at about £109,000, and in addition the company 
agrees to pay an amount not exceeding £5,000 towards any 
deficiency in the current financial year. 


St. Helens.—Price Repuctions.—The Electricity Commit- 
tee has reduced the charges to ordinary consumers for light- 
ing, power and heating from 60 to 50 per cent. above pre-war 
charges. For outside shop signs and outside shop lighting the 
charge is to be 2d. per kWh, plus 50 per cent. 

Sandwich.—Proprosep Exectricity Suppry.—Sir Charles 
Pright & Partners have asked the Town Council whether 16 
would support an application to the Electricity Commissioners 
for power to supply electricity in the borough. The Council 
has requested further particulars of the scheme. 


Stockport.—EXTEeNsion or SurpLy.—The Town Council has 
completed arrangements for supplying electricity to the Hazel 
Grove and Bramhall Urban Council. The Macclesfield Elec- 
tricity Co. has asked the Corporation whether it is prepared 
to supply it with electricity in bulk. 

Stockton-on:Tees.— EXTENSION OF Surrry.--The Corpora- 
tion bas approved of a scheme for laying new cables at an 
estimated cost of £17,906, and application is ta be made to 
the Electricity Commissioners for sanction to borrow that 
amount. 


Walton-le-Dale.—Exectricity ORpbER.—'lhe Urban Council 
has decided to apply for powers to enable it to supply elec- 
tricity in the urban area. {Jt is proposed to obtain a bulk 
supply from Preston Corporation. 


Wardle.—Exectricity Surrity.—The Urban District Council 
has appointed a sub-committee to interview the borough elec- 
trical engineer of Rochdale with a view to obtaining a supply 
of electricity for lighting purposes. 

West Alfrica.—GorpD Coast.—A scheme is in hand for 
supplying the town of Accra with electricity. The estimated 
cost of carrying out the work is £60,000. Sir William Arrol 
and Co., Ltd., are the contractors. The Governor has 
promised to hand over the management of the undertaking to 
the municipal authorities when it is completed. 


West Hartlepool.—Price Repucrions.—The Town Council 
is making the following reductions in the charges for elec- 
tricity: Lighting (flat rate). from 74d. to 64d. per kWh for 
the first 1,500 kWh; power, from 33d. to 34d. per kWh for the 
first 50 kWh: the next 450 kWh from 93d. to 24d. The rate 
per kWh in excess of this amount will be reduced to lid. 


Weymouth.—New Puant.—The Council has instructed the 
electrical engineer to prepare plans and specifications, and 
invite tenders for additional plant for the electricity works. 
The approximate cost will be £10,000. 


Windsor.—Price Repuction.—The Electrical Installation 
Co., Ltd., has reduced the charge for electricity for lighting 
by 14. per kWh. 


Wrexham.—EurcrRiciTY SupPPLY.—The North Wales Power 
Co. has submitted an offer to the Town Council for giving a 
hulk supply of electricity. The company's terms are ds. 44. 
per kWh of maximum demand per month, plus 54. per kWh, 
with a discount of 5 per cent. on all supplies in excess of the 
first 1.000.000 kWh. The Electricity Committee has recom- 
mended that the company's offer be accepted. with the sub- 
stitution of 0.664. per kWh for 3d. The estimated cost of 
carrying out the scheme is £17,000. 


TRAMWAY AND RAILWAY NOTES. 


Continental.—FRANcE.—The city of Lyons is experimenting 
with accumulator electric omnibuses, independently of the 
Compagnie des Omnibus et Tramways de Lyons. If satisfac- 
tory results are obtained, a concession will be granted to the 
applicant, who is prepared to establish a service embracing the 
main roads of the citv and suburbs. The city will undertake 
to supply the water, gas. and electricity needed for the scheme. 

SPAIN.—À company has been formed, styled the Tranvia 
Electrico de Pontevedra, at. Pontevedra, toyconstruct>an elec- 
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tric tramway between Levez, Pontevedra, and Marin, with 
sundry branches. The capital will be 2,000,000 pesetas in 50- 
peseta shares. 

А concession has been granted to the Sociedad Tranvias de 
Sevilla to construct an electric tramway from Triana (Seville) 
to San Juan de Aznalfarache y Gelves. 

HtxgaRy.—The high cost and scarcity of imported coal, 
accentuated since the conclusion of the war, has forced for- 
ward the question of the electrification of the railways. 
Steps are now being considered. to this end, and it is proposed 
to take in hand eleven of the principal lines, a total length of 
1.355 km. Power stations will be built close to the chief 
brown coal and turf fields, and here only such fuel as is 
unsuitable for other industrial purposes is to be used for 
generating electricity. Electrification, it is anticipated, will 
‘effect. a saving of 60 per cent. of the coal formerly used, and 
ullow the country to supply its requirements from its own 
resources. | 

CzFcHO-SLovAKIA. — Railway Electrification. —It ìs an- 
nounced that some of the local lines converging on Prague 
are to be electrified.—Reuter’s Trade Service (Prague). 


Dover.—RepuceD Fares.—The Town Council is reducing the 
144. fare stages to ld. 


South Africa.—JOHANNESBURG.—In connection with the pro- 
posed. electrification of the central and suburban railway lines 
of the Witwatersrand and Pretoria districts, the Town Council 
has passed a resolution. approving of the scheme and tho 
extension of existing lines, and asking the Mayor to convene 
a meeting of representatives of the municipalities, chambers 
of commerce, and agricultural societies of Pretoria. and 
Johannesburg to support the representations referred to in 
the recommendation. 


South Shieldds.—Proposep Tyne TuNNEL.—The Corporation 
is promoting a scheme to connect North and South Shields by 
means of a tunnel under the Tyne. It is proposed to lay a 
tramway track through the tunnel. The chief object of the 
scheme is to provide work for the unemployed. 


St. Helens.— loas Sanctionep.—The Corporation has re- 
ceived sanction from the Ministry of Transport to a loan of 
£4,000 for hardening the rails on the St. Helens Junction sec- 
tion of the tramways. 


TELEGRAPH & TELEPHONE NOTES. 


Belgian Congo.—TELEGRAPA Servick.—Telegraphic commu- 
nication has been established between the Kilo region of the 
Belgian Congo and the British telegraph system in Uganda, — 
The Times. 


Czecho:Slovakia. — TPLEPHONE SERVICE. — Last year the 
Czechoslovak postal authorities completed the construction 
ot 87 new inter-urban telephone lines and 71 local systems, be- 
sides carrying out the reconstruction of 14 of the latter. For 
this vear the construction of 39 further inter-urban lines is 
projected, including an international connection between 
Prague and Paris.—Reuter's Trade Scrvice (Prague). 


France.—TELEPHONE EXTENSIONS.—A scheme has been drawn 
up by the Postes, Téléphones, et Télégraphes Department, in 
conjunction. with. the Conseil. Général of Morbilion, for the 
extension of the telephone network in the department named. 
The work is to be carried out in three sections, at an outlay 
of 502,920, 251,600, and 251,030 fr. respectively, as speedily 
as material aa labour are available. 

Rapio-TELFGRAPHY.—A scheme whereby Stock Exchange, 
produce markets, and fish-market prices are to be daily circu- 
lated to the ports and other places interested by radio-tele- 
graphy is being elaborated by the Under Secretary of State 
for the Merchant Marine and the Post Office. The scheme 
will involve no State outlay, the eost to be covered by the 
fees exacted, and its special object 18 more particularly the 
furnishing to the fishing ports of early morning intimation 
of the ruling quotations in the Paris inarkets. 


Greece.—TELErHONE DEVELOPMENT.—It is the intention of 
the Greek Ministry of Posts and lelegraphs to equip the 
country with an up-to-date system of telephones. To this 
end offers are now being invited for a concession or conces- 
sions, for periods of years, to construct and work, as a first 
step, installations at Athens, at the port of Piræus, and at 
Salonica. The exchanges тау be of any modern system, 
autotuatic or half automatic. later оп, offers will be 
entertained for telephone installations in other cities of Greece 
containing a population of over 100,000. The length of the 
concessions, which will not be for less than 30 or more 
than 50 years, will be arranged by agreement. Those desirous 
of further information should make application to the Minis- 
tere des Postes, Télégraphes et Téléphones at Athens. 

New Atlantic Cable.—Thc Western Union Telegraph Co. 
opened its new direct London to Boston cable on February 8th. 
Of the total length of the line, 3,135 miles, 2,435 miles is sub- 
шаге cable between Penrance, in Cornwall, and Heart's 
Content, in Newfoundland. 


Pacific Earthquake.—CasLe IwTERRUPTION.—On February 
4th the Hawaiian Islands were swept by tidal waves when a 
violent earthquake shook the ocean floor somewhere in the 
South Pacific. Fragmentary reports show that the Midway- 
Guam cable was broken, and efforts to reach Samoa by wire- 
less have been fruitless. Honolulu escaped severe damage.— 
Daily Mail. 

Radio-Telephony.—Broancastinc.—A conference took расе 


. at the General Post Office on February 12th between repre- 


sentatives of the Postmaster-General's Department and the 
British Broadcasting Co. on the present position of broad- 
casting. An exchange of views took place, it is understood, 
on the revenue outlook of the company. For several reasons, 
it is explained, the position of the company is not satisfactory. 
The evasion of the regulations by listeners-in who fail to secure 
a Post Office licence or who purchase unauthorised apparatus 
was also discussed.—The Times. 

The fifth radio-telephone station commenced operations on 
behalf of the British Broadcasting Co., Ltd., at Cardiff on 
February 13th with the call signal 5 W A. 

Licences.—In November, 1922, 3,000 licences for the use 
of listening sets were issued, and in December 6,000; when 
the January, 1923, figures are available, it is believed they will 
show a total for the three months of 25,000. At the same 
time, the number of applications for experimental licences 
in December, 1922, was 3,500, and in January, 1923, they were 
received at the rate of 6,500 per week; in the last week of that 
month they rose to 11,000. It is calculated that about 60,000 
receiving sets are now licensed in this country.—Daily Mail. 


—€———— | 


CONTRACTS OPEN AND CLOSED. 


(The date given in рле at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
“ Official Notice '' appeared.) 


OPEN. 


Annfield Plain.—HFebruary 17th. Electric lighting instal- 
lation at Dipton branch of the Annfield Plain. Co-operative 
Society, Ltd. Mr. G. T. Wilson, architect, 22, Durham Road, 
Blackhill, Co. Durham. 


Argentina.- BuENos  AigES.— April 26th. Department of 
Sanitary Works. Nineteen groups of vertical centrifugal 


pumps, with electric motors and spare parts. 
А copy of the specification is expected to reach the Department of Overseas 
Trade about the end of the present month. 


Australia.—Sypney, N.S.W.—February 96th. Department 
of Public Works.. Two electrically-driven — stiff-leg derrick 


cranes for the Cordeau Dam.* 

HoBART (Tas.).—April 9th. Postmaster-General's Depart- 
ment. ‘Telegraph and telephone material. 

ADELAIDE.—April 18th. Postmaster-General’s Department. 
Telephone apparatus.* 

MELBOURNE.—Postmaster-General’s Department. 16,750 Le- 
clanché porous cells and 1,200 earthenware outer jars. * 

February 22nd. Switchboard parts. March Ist. Tele- 
phone and telegraph parts. March 16th. Tolephone and 
switchboard parts and wires. March 91st. Testing and pro- 


tective apparatus. April 9th. Telegraph and telephone 
material. April 10th. Bronze and copper wire. Apri llth. 
Positive plates for storage batteries. April 17th. Covered 


wires. April 18th. Telephone apparatus. April 94th. Tele- 
phones and handsets and switchboard cable. — (See this issue.) 

March 28th. Victorian Railway Commissioners. Two sets 
of 3-ph., 20 b.h.p. induction motors, starting apparatus, and 
accessories; one 20-b.h.p. d.c.-motor, starting apparatus and 
accessories.* 

April 3rd. Postmaster-General’s Department. 5,100 tele- 
phone-receiver diaphragms.* 

April 10th. 686 tons bronze wire, &c.* 

April 17th. 400,000 copper jointing sleeves, 
clocks.* 

April 4th. 
with trolley.* 

Barking.—March 12th. County of London Electric 
Supply Co., Ltd. Condensing plant and auxiliary apparatus 
for the Barking power station. (February 9th.) 

March 26th. Static transformers. (February 9th.) 


Belfast.—February 19th. Electricity Department. Н.р. 
J-phase, 6-core, split-conductor cables. (February 2nd.) 

March th. Stores (including. many electrical items) for 
six or twelve months. (See this issue.) 

March 12th. 3-ph., h.p., а.с. switchgear for sub-station. 
(See this issue.) 

March 6th. Tramways Committee. Six or 12 months’ 
supply of tramways stores, including several electrical items. 
(See this issue.) 


Belgium.—February 21st. 
25 Rue de la Charité, Brussels. 
copper wire. 

Belgian Post and Telegraph authorities, La Salle Madeleine, 
Brussels. Installation of a second local telephone exchange 
at Antwerp. Date for receipt of tenders altered from March 
14#Ь to April 18th. | 


595 tuning 


Victorian Government Railways. Electric hoist, 


Belgian Office de l'Electricité, 
25,000 metres of insulated 
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February 19th. Provincial Government authorities at 
Hasselt. Establishinent of an electricity supply system in the 
town of Rothem.. 

Birmingham.—March oth. 


Education Committee. Motor 


generators, transformers, and switchgear, for the Municipal 
Technical School. (February 9th.) 
China.— l'ipNTsiN.— March 12th. Peking-Mukden Railway. 


Electric signalling material. Specification from Mr. C. P. 
Sandberg, 40, Grosvenor Gardens, S.W. 


Darlington.—March 7th. Electricity Department. One 
witer-tube boiler. (Sec this Issue.) 


Dewsbury.—l'ebruary 21st. Town Council. Pumps and 
motors for the sewage disposal works. February 2th. Sew- 
age screens, with electrically-driven raking and cleaning appa- 
ratus. James Diggle & Sou, consulting engineers, 14, Brown 
Street, Manchester, or Mr. H. Dearden, borough engineer, 
Dewsbury. 


Doncaster. — February 17th. Housing Committee. 
Wiring installation for electric lighting in 126 "houses on Carr 
House Road site. Mr. R. E. Ford, housing surveyor, 3, Priory 
Place, Doncaster. 


Douglas (Isle of Man).—February 19th. 
Electric wiring and fittings at the markets. Borough surveyor. 


Eastbourne.— Electricity Department. One 200-V. single- 
phase, motor-driven, centrifugal boiler-feed pump. (Febru- 
ary 2nd.) 


Edinburgh.—February 19th. Corporation. Works in 
connection with extension of switch house at M'Donald Road 
power station. City architect. 


Egypt.—Cairo.—March 22nd. Egyptian State Railways. 
Water-tube boiler, h.p. cables, switchboard panel and trans- 
formers for the electric power house, Gabbary. Specifications 
from Stores Department, Saptia (Cairo). or Gabbary (Alexan- 
dria), and at the office of the Adnunistration’s Inspecting 
Engineer in London, Major J. S. Liddell.—Heuter's Trade Ser- 
vice (Cairo). 

Director, Section of the Municipalities and Local Commis- 
sions, Savoy House, Cairo. Extension of the electric system 
at Zagazig. —Reuter’s Trade Service (Cairo). 

Elland.—February 20th. Urban District Council. Elec- 
trical work required in connection with the alterations and 


additions to the sewage works. Мг. W. R. Nunns, 2, Albert 
Road, Saltaire, Bradford. 


London.— LoNpoN County Councit.—February 19th. l.p. 
electric cables, overhead electrical equipment. (February 2nd.) 

STEPNEY. — March Ist. Electricity Supply Committee. 
River-water screening apparatus. (February 2nd.) 

St. MARYLEBONE.—February 2th. Electricity Department. 
Suction and discharge pipework and valves, b.p. steam pipe- 


‘Town Council. 


work and valves, ash-bandling equipment, electrically- 
operated jib crane or transporter ‘equipment, c.h.p. and l.p. 
switchgear, annual supplies of underground cables. (February 


9th.) 


Есьнам.—Кеһгиагу 28th. Electricity. Department. Twelve 
months’ supply electrieal and engineering stores. Particulars 
from the Town Hall. 

Londonderry.—February 28th. Electricity Department. 


Two water-tube boilers, with superheaters, economisers, 
stokers, steam and feed piping, coal elevators, &e. (February 
») 

Jnd.) 


Manchester, — February 27th. 
Tramway stores. 
‘Tramways, до, 


Tramways Committee. 
H. Mattinson, general manager, Corporation 
Piccadilly, Manchester. 


New Zealand.—W ELLINGTON —March 2Wth. P. W. Depart- 
ment. 400 miles h.d. copper wire.* 


Portsmouth.—March 6th. Town Council. Electrically- 
operated jib crane. Mr. A. Ward, borcugh engineer. 


Salford.—Tramways Committee. Special track work. 
MH manager, Tramway Othices, 32, Blackfriars Street, Sal- 
for 

South Africa.—JOHANNESBURG.—March óth. 
Railways and Harbours Board. 
copper wire.* 

PhrETORIA.— March 14th. 


South African 
Electrical cables and bare 


iovernment, Posts and Telegraph 


Department. Insulators, copper and braided wire, &c.* 
Steke-on:Trent.—March — 7th. Electricity Department. 
Step switch resistance. (See this issue.) 
Torquay. — February 26th. Electricity Department. 


Four 3-ph. to ph. transformer groups. (February 9th.) 


Tottenham.— February 20th. District Council. One 
electrically-driven capstan, coniplete. Engineer to the Coun- 
vil, Town Hall 


Tvnemouth.—Februarv 2th. 


Electricity Department. 
Switchboards for sub-station ; 


transformers. (February 2nd.) 


* Further. particulars can be obtained at the Department of 
Uer:cas Trade (Inquiry Roum), 55, Old Queen Street, S W.L. 


, CLOSED. 


Blackpool. “айна: and Electricity Committee. Rce- 
commended :— 


Three petrol-clectric З0-раъэспусг, W-h.p. 
Tilling-Stevens, Ltd. 


The Town Council hus referred the mutter to the General 
l'urposes Committee. 


Bolton.—The Cleansing and Sewage Committee has ac- 
cepted the tender of the Bolton Corporation Electric Fittings 
Department for installing electric light at Back-o"-th"- Bank, 
Wellington Yard, and Falcon Yard. 

Bradford.— Electricity Committee. 

Cast-stecl replacement parts for Curtis turbines, 

Co., Ltd. 
Erection of chimneys (including platform and stairs) to cooling stacks, ^ 
Valley Road works.—Davenport Engineering Co. 

Canada.—W iNNiPEG.—The Municipal Council of Winnipeg 
has accepted Messrs. Jas. Howden & Co.'s tender of £50,000 
for turbine plant. 


Doncaster.—Tramways Committee. 


Doubling of track from Вању Bridge in à south-westerly direction, and 
widening of roadway (£1,292).—G. Perey Trentham, Ltd. 


Gillingham (Kent).—Town Council. Accepted:— 

Fuel oil for the electricity works for a усаг, at £4 12s. Gd. per ton. — 
British Petroleum Cu. 

Japan.—THeE METROPOLITAN-VICKERS ELECTRICAL Co., 1лр., 
has recently receiyed an order from the Nippon Denryoku 
Kabushiki Kaisha, Ainagasaki, near Osaka, Kobe, for two 
25,000-k W, 11,000-volt, three-phase, 60 period, turbo-genera- 
ting sets, running at 1,800 r.p.m. The turbines will be of the 
multiple exhaust design and arranged for two-stage feed heat- 
ing, and the generators will be provided with the firm's closed 
circult ventilation system. The order also includes one 1,000- 
kW, 3,300-volt, three-phase, 60 period, house-service turbo- 
generating set, operating at 3,600 r.p.m. We understand that 
this 1s the first occasion on which this Japanese concern has 
gone outside America for its plant. 


' Ramsbottom.—Urban District Council. 

Reconditioning of cars, Nos. 1-4 (including new chassis), and conversion to 
one-man operation; new chassis for car No. 6 and petrol omnibus.— 
Railless, Ltd. (Accepted.) 

Ships’ Telegraph Installation.— Messrs. A. Robinson and 
Co., Ltd., have secured the contract for the supply and fitting 
of the whole of the telegraph installation of the two new 
battleships. one vessel being fitted at Birkenhead and the 
other at Wallsend-on-Tyne. The outfit comprises engine, 
stokehold, and closed exhaust telegraphs, mechanical tell- 
tiles, revolution telegraphs, electrical steering telegraphs, 
direction and revolution indicators, е. 


Stockton-on-Tees.—Corporation. 
Electric cables (£7,396). 


motor-'bus chassis (£l 015).— 


- British Thomson-Houston 


Accepted :— 
-British Insulated & Helsby Cables, Ltd. 


FORTHCOMING EVENTS. 


National Association of Supervising Electricians.—Saturday, February 
]?th. At the Holborn Restaurant, W.C. At 6.30 p.m. Annual dinner and 
musical evening. 


nove Institution of Great Britain. Saturdays, February Ith and 24th. At 
2], Albemarle Street, W. At 3 p.m. Lectures on “ Atomic Projectiles 
and their Properties," by Sir Ernest Rutherford, F.R.S. 

Northampton Engineering бенен» Engineering Soolety.— Monday, Febru- 
ary th. At the College, St. John Street, E.C. At 5.30 p.m. Lecture 
on * The Construction. of ne. Atom," by Mr. H. Buckley. 

Institution of Electrical Engineers.—Ixrokmar MrrriNG.— Monday, Febru- 
ary 19th. At the Institution, Victoria Embankment, W.C. At 7 p.m. 
Discussion on ** Esprit de Corps,” to be pne by Mr. F. Peake Sexton. 

Exrk&A Meretinc.—Thursday, February 22nd. At the [nstitution. At 6 
рз. Lecture. on ** Transoceanic Wireless Telephony," by Dr. W. H. 
Nichols. 

(North-Western Gentre).—Tucsday, February 20th, At the Engineers’ 
Club. At 7 pan. Paper on * Maintenance of Voltage on a d.c. Distri- 
bution System by Mcans of a Fully Automatic Sub-station," by Mr. P. J. 
Robinson. 

Friday, February 23rd. 
Annual dinner. 

(Sheffield Sub-Centre).—Wednesday, February 2Ist. At Royal Victoria 
Hotel, Shefficld. At 7.30 p.m. Paper on “ Cement Manufacture and the 
Application of Electric Drive Thereto," by Mr. W. J. Coles. 

(Liverpool Sub-Oentre).—Monday, February 19th. At the University. 
Liverpool. At 6.45 p.m. Special meeting, re formation of Centre. At 7 
p.m. UOrdinury meeting. 

(East Midland Sub-Centre). —Tuesday, February 20th, At the Lough- 
borough College. At G.45 p.m. Short papers on “ Electrical Motors and 
their Applications.” 

(North Midland Centre). оса. February 20th. At the Metro- 
pole, King Street, Leeds. At? p.m. Paper on " Some Problems in High- 
speed Alternators and their Solution," by Mr. J. Rosen. 

(South Midland Centre). —Wednesday, February 21У. 
sity, Birmingham. At 7 pm. Ordinary metung. 

British Industries Fair. vt the White City, Shepherd Bush. W., and 
Castle Bromwich Aerodrome, Birmingham, February Eth to March Zn. 


Illuminating Engineering Soociety.—[uc-dav, February 20th. At the Кола! 
Society of Arts, John Street, Adelphi, WCE At | "bu Discussion. on 
“ The Projection of Light," to be opened by Mr. I. Jones and Mr. 
E. А. Marx. Junr. 

Paisley Assoniation of Engineera.—Tuesdav, 
Street. At 740 pm. 
Mr. C. S. Grieff. 

Liverpool! Engineering Society.—Wednesdav. Febrinv Sist. At the Univer. 
atv, Liverpool. At 8 pm. Paper on "! High-Ratio and High-Speed Trans- 
mision Great, bv Mr. J. J. Clark. 


At the Midland Hotel, Manchester. At 7 p.m. 


At the Univer- 


Februarv 20th. At 99, High 
Paper on '' Economic Production of Steam." by 
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Nottingham Society of Engineers.— Wednesday, February 21st. At the Wel- 
beck Hotel. At 7.30 p.m. Paper on ''Telephoning a Large Town," by 
Mr. R. l'Anson. 


St. Bride Radio and Experimental Soociety.— Wednesday, February 21st. At 
St. Bride's Institute, Ludgate Circus, Е.С. At 7.30 p.m. Presidential 
address by Capt. H. Riall Sankey, R.E. (ret.). 


aroenook Association of Electrical Engineers.— Wednesday, February 21st. 
V, West Stewart. Street. Exhibition of the Western. Electric Co.'s 
fim. ** Telephone Manufacture,” described by Mr. A. Bucklitsch. 


University of London.— Wednesday, February 21st. At the nm of 
Electrical Engineers, Victoria Embankment, W.C. At 5.15 p.m. Lecture 
on “Fhe Control of the Speed and Power Factor of [Induction Motors,” 
by Prof. Miles Walker. (Lecture I.) 

Ohemical Society.— l'hursdav, February 22nd. At the [Institution of. Mcchani- 
са! Engineers, Storey's Gate, SW. At & pm. Lecture өп "! Some Con- 
-titutional Problems of Carbo- Hydrate Chemistry," by Principal. J. С, 
Irvine, F.R.S 


Cheimstord engineering Soolety.— Thursday, February nd. At the East 
Anglian Institute of Agriculture. At 7 pan: Paper on“ Fundamental 
Points in Design," by Mr. G. Bradshaw. f 


Roentgen Society.—Friday, February 23га. At the Institution of Electrical 
Engineers. At 8.15 p.m. Joint meeting with the Physical Society. Dis- 
cussion on “ The Measurement of X-Rays.” 

Edinburgh Electrical Sooiety.—Friday, February 23rd. At the Philoso- 
phical Institute. At 8 p.m. Paper on ** Faults on a.c, und d.c. Plants,” 
by Mr. J. Thomson. 

Institution of Production Engineers. — Friday. February 2rd. At the Engi- 
neers’? Club, W. At 7.30 p.m, Paper оп ‘ Machine Moulding Methods,” 
by Mr. T. Е. Hardyman. | 


“ELECTRICAL REVIEW" 
DEPARTMENT. 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped envelope. 
The makers or suppliers of the following devices are asked 
for :— 
Electrical boot-polishing machines. 
AUTOLITE electric headluinp. 
Adhesive tape, bearing trade mark а cock upon a globe 
and the words '' While I live I'll crow.” 
Small bobbins (not metal) suitable for fine wire wind- 
ings. Large quantity needed. 


JHE SERVICE 


. NOTES. 


Parliamentary Note.—Parliament was opened by the 
King on Tuesday, February 13th. In the speech from the 
Throne, His Majesty said that the financial burdens of the 
country were heavy, and reductions in public expenditure re- 
mained essential to the well-being of the State. The serious 
state of unemployment caused hun the deepest concern, and 
must continuously engage the attention of his Ministers. The 
increase which had recently taken place in our oversea trade 
gave ground for confidence in the future, and he earnestly 
trusted that we might anticipate a continued improvement in 
both our external and our home trade. Among the measures 
which would be presented for the consideration of both Houses 
would he Bills dealing with unemployment insurance benefit, 
housing, trade boards and industrial assurance. The Depart- 
mental Conimittee, appointed to consider the operation of the 
Increase of Rent and Mortgage Interest (Restrictions) Act, 
had now mide its final reports, and proposals would be made 
to carry into effect certain of the Committee's recommenda- 
tions. 


Appointments Vacant.—Draughtsman (temporary), for 
the Edinburgh Corporation electricity department; engineering 
draughtsman (temporary), for the Hastings Cor poration elec- 
. tricity department; meter inspector and tester, for the Holm- 
firth Urban District Council electricity department; chief 
electrical engineer (£500). for the Gillingham Borough Council 
electricity department. (See our advertisement pages to-day.) 


" Safety First."—The British Industrial ‘‘ Safety First " 
Association, which since the year 1918 has been carrying 
on the useful and much-needed task of endeavouring to reduce 
industrial accidents, held its fourth annual meeting at the 
Caxton Hall, Westminster, S.W.1, on Wednesday afternoon. 
Froin recent returns showing success in the reduction of 
accidents attained by its members. the Association is able 
to report the following striking results :— 

Decrease in 


Nature of Period of Accidents 
Undertaking. Membership. attained per cent. 
Engineering : - 34 years. 76.94 
Machine tools manufacture 2 years. 54.5 
Electrical engineering ^ ... У years. 2h 


One member-firm reports a decrease in two years of com- 
pensation pavments of 46 per cent. 

Lord Armstrong has consented to become the president of 
the Association for the year 1923, in succession to Viscount 
Leverhulme, who has acted as president of the Association 
emee its inauguration. The. annual meeting was followed 
by a dinner at the Trocadero Restaurant. 


Post Office Engineers’ Dinner.—The annual dinner of the 
Post Office Engineering Department, a function that is 
increasing in popularity from year to year, was held at the 
Connaught Rooms on February 9th under the chairmanship 
of Major Т. К. Purves, when a large gathering thoroughly 
enjoyed a most successful evening, thanks to the hard pre- 
paratory work of the Dinner Committee. During the evening 
a much-appreciated musical programme, under the direction 
of Mr. M. F. S. Boddington, was rendered by Miss Annie 
Rees and Messrs. Stuart Roberteon and Norman Long, Мг. H. 
H. Stubbs being at the piano. Following the loyal toasts, 
proposed by the chairman, "' The Post Office Engineering De- 
partment '' was proposed. by the Bt. Hon. N. Chamberlain, 
M.P., who pointed out that no department of State concerned 
the ` man in the street '" so much as the Post Office, the 
modern complicated system of civilisation. being dependent 
on efficient communication. In referring to the work done 
und improvements achieved in 1922, he mentioned that the 
Leafield radio-telegraph station was now almost self-support- 
ing; in the telephone service, outstanding applications in that 
year had been reduced by 60 per cent., ‘and new subscribers 
to the number of 135,000 had been added to the list. The 
substitution cf automatic for manual telephony was a great 
and costly change on which a start had been made and, 
although it was expensive at the start, it would ultimately 
lead to economies. The Research Department at Dollis Hill 
was one of the most valuable and essential parts of the 
service, and in pronusing to assist them and to see that they 
were not niggardly with money, the P.M.G. appealed for team 
work amongst all members of the department. 

In replying to the toast, Major T. F. Purves explained that 
they found themselves at present in comparatively smooth 
waters on account of the improvement in the telephone service. 
They were only now able to show what they could do, because 
the interval between the acquisition of the service and the 
outbreak of the war had not been sufficient to allow their 
development schemes to mature. Regarding the comparison 
that had been made between what they had dcne in the war 
period and what they were doing now, he pointed out that 
they could equally well do now what had been done then if 
they could have the same command of money. It was an 
infinitely easier task to construct an entirely new system than 
to extend the one which, on account of the sins of their 
fathers, they found on their hands. 

Although they were now getting better value for what they 
spent, even present costs represented an appreciable increase 
on pre-war figures. He did not hope for a reduction in costs 
due to falls in prices, but rather to improvements and re- 
search. At present the telephone service was good value for 
what it cost, but it must be made cheaper. 

"The Visitors" was proposed by Mr. R. МсПгоу and re- 
sponded to by Messrs. G. F. Preston, C.B.E., and F. Gill, 
O.B.E., the latter pointing out that he had been struck by 
the efforts that were made in the U.S.A. to teach the public 
'" hidden things "—a policy which paid handsomely, because 
many of the complaints were due to ignorance. Telephone 
traffic increased before business expansion and decreased after 
а slump—a very significant fact, as it proved that the service 
was not a luxury, but a tool which was used to aid industry 
and to prevent a slump. Therefore, the service must be 
pushed, not because it was a business, but because 16 was 
essential to industry. The nation could well afford to spend 
4 lot of money on the service. 

The toast of " The Chairman " was proposed by Sir 
G. E. P. Murray, K.C.B., and was accorded musical honours. 


Engineering Inspection.—The Institution of Engineerigs 
Inspection has as its principal object the supply of skilled in- 
spectors for all branches of engineering, including the chemical 
and metallurgical departments. This year's president is Mr. 
№. P. P. Sandberg, C.B.E., M.Inst.C.E. This evening 
(Friday) Mr. H. T. F. Rhodes is reading a paper on ‘* Chemical 
Inspection as it is and as 16 should be," in which he criticises 
the attitude of manufacturers towards chemical inspectors. 


Councillors and Criticism.—Decause hc had been criticised 
for his attitude on the electric light question, a councillor 
moved at a recent Grantown Town Council meeting that the’ 
reporter concerned be expelled and debarred from attending 
future meetings until he had made a full and public apology. 
The Provost, who ruled the motion incompetent, said he had 
taken legal opinion on the matter, and he had been informed 
that the Council had no power to exclude any member of the 
public from its meetings. 


The Kinema Industry.—The magnitude of the kinema 
industry, а роса customer of electricity suppliers, шау be 
gauged from figures recently quoted by Mr. E. W. Day before 
the S.A. Institution of Engineers. He stated that no less than 
250,000 1niles of film were made vearly. The Eastman Kodak 
Co., which supplies 90. per. cent. of the requirements, bas а 
works with elec trical plant ayggrevating from 8,000 to 10,0090 
h.p.: there are 2.150 separate electric motors of all sizes. 
On the operating side, 16 was said that the 20.000 larger 
theatres in the United States consume from 50 to 75 thousand 
carbons daily. The energy consumption of these kinemas was 
put at 270,000 kWh per dav, and the value of the electrical 
machinery emploved (apart from that at power (абор) was 
estimated to be $11,000,000. 
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Lectures.—RaApio-TELEPHONY.—An interesting lecture was 
given by Dr. Н. R. Wright, a director of the company, at 
the Siemens’ and English Electric Wireless Club on Monday 
last, on the rudiments of wireless telephony. A number of 
demonstrations were made and lantern slides were employed 
to illustrate the lecture. By means of a valve set, Marconi 
House was heard, and the members enjoyed." listening in " 
to the concert given by the Pritish Broadcasting Co. 

ADVERTISING AND SELLING. — Mr. J. W. Beauchamp, 
ME. E.E., lectured on February 10th, at the Birmingham and 
District Electrie Club, оп Advertising and Selling in Relation 
to the Electrical Industry.” He explamed the objects of the 
Electrical. Development Association, and emphasised the im- 
portance of co-operation among supply authorities, manufac- 
turers, and contractors in arousing national interest in the use 
of electriaty, and thus preparing the ground. for more de- 
tailed individual selling efforts. 

MERCURY Arc Rectiriers.—Mr. R. L. Morrison, M.L.E.E., 
is to deliver a lecture under the auspices of the southern divi- 
sion of the Electrical Power Engineers’ Association at the 
Institution of Electrical Engineers on Mareh 2nd. The sub- 
ject dealt with will be * High-Power Mercury Arc Rectifiers, 
with Special Reference to Traction Service.” Mr. J. H. 
Parker, A. M.LE.E., will oceupy the chair. 


Educational.—Faravay House SCHOLARSHIP EXAMINATIONS. 


—The annual examinations for a Faraday scholarship of д0. 


guineas per annum, tenable for two years in college and one 
vear in manufacturing works, and for a Maxwell scholarship 
of 50 guineas per annum, tenable for one year in college and 
one year їп works, will be held at Faraday House, on April 
loth, 11th, and 12th, 1923. Exhibitions may also be awarded 
to candidates who acquit themselves creditably in the above 
examinations. 


The Cathode Oscillograph.—.A\n instrument known as the 
cathode oscillograph, with which it is possible to record. the 
millionth part of a second, has been made by M. Dufour, a 
professor of physics at the Faculty of Seiences, Paris. Very 
minute currents of electricity alternating with great rapidity 
can be registered, and it is thought the invention will prove 
af value in. the reception of high-speed radio messages.-— 
Daily Mail. 


A Libel on the Electric Light.—The danger of venturing 
out of one's own sphere was well illustrated. by a lecture 
delivered by Mr. A. B. Bawtree before the Royal Photographic 
Socletv on. FPnesday last. The lecturer made a series of rash 
and erroneous statements with regard to modern systems of 
hzhting, and attacked the electric light so fiercely that the 
Daly FEcpress resorted to 7 scare heads °: 7 Electric Light 
Peril 7—7 Will Humanity Lose. the Power of Vision? ”— 
“ Back to Candles "—after the fashion of the vellow Press. 
It is surprising that respectable newspapers should hold во 
low an opinion of the intelligence of their readers as the 
adoption of such methods reveals. Mr. Bawtree, it 15 said, 
advocated a return to the “ open flame " for artificial lighting, 
alleging that the electric light was too intense, and gave forth 
ultraviolet ravs—" eve poison.” He is even said to have stated 
that the use of alternating current caused " induced currents ”’ 
in the nervous system and produced fatigue. Writing for 
electrical readers, it is hardly necessary for us to say that all 
this is pernicious twaddle. That ultraviolet rays cannot pass 
through glass to an appreciable extent has been fully demon- 
strated—when they are required for therapeutic or other pur- 
poses, quartz bulbs have to be used. Electric lamps approach 
the ideal of an artificial source of light; it is in their appli- 
cation that mistakes are made. If the lecturer had thundered 
against the use of gasfilled lamps without suitable shades, of 
Which abuse so many hideous examples are to be seen in shop 
windows and elsewhere, he would have been on eafe ground 
and night have done some service to humanity. As Mr. J. W. 
Beauchamp aptly pointed out in the Evening Standard, '"* the 
principal thing required is to put an electric light where you 
can't look at it, and put over it a scientifically designed shade." 
“Glare 7 as the trouble to be avoided. 

As we go to press we have received several communications 
on this subject, too late for use this week. 


Automatic d.c, Sub:station.—Connreriov.—In our report of 
the discussion in. London. of Mr. P. J. Robinson's paper on 
the above subject, which appeared in our last issue (p. 23s), 
Mr. Baldwin's initials were erroneously given as “А. Н.” 
Instead of "P. G. C.” ` 


long-distance Radio Reception.—The Belfast Telegraph of 
December 30th. reported that on Christinas morning between 
I and L o'clock, Christmas carols and a sermon broadcast 
from Newark, New Jersey, U.S.A., were picked up in Belfast. 
‘The test was carried out by Mr. J. D. Morrison, of the General 
Electrie Co., Ltd., who was listening-in on a standard *' Geco- 
phone | two-valve set. An independent check on the result 
was taken by Mr. A. Coates, who was able to contirm the 
result. On the previous night Mr. Morrison heard vocal and 
erehestral music from the same station. When 26 is remem- 
bered thea ©“ Gecophone " two-valve set is primarily designed 
tor the reception of broadcast telephony from the British 
broadeasting stations, it will be realised. that the results 
obtained on this occasion are a good indication of the sensitive- 
ness of these instruments. 


Football in Mespot.—An interesting rugger match was 
played at Basra on January 6th between the R.A.F. und 
Abadan. ‘The latter team was made up from the men sent 
to Abadan by Messrs. Johnson & Phillips, Ltd., to carry out 
the electrification work on the Anglo-Persian Oil Co.'s oilfields. 
The match resulted in favour of the R.A.F. by 12 points to З, 
the solitary try on the Abadan side being scored by one of 
the J. & Р. assistant engineers, Mr. Varley. However, as the 
R.A.F. team was regarded as the strongest team which could 
be got together in Mespot, and comprised several old inter- 
nationals, the Abadan men certainly do not consider themselves 
disgraced. The R.A.F. men, in fact, expressed their delight 
with the game put up, and a return match has been arranged. 
The Anglo-Persian Oil Co. kindly put its river steamer Lady 
Curzon at the disposal of the Abadan team to take them to 
Basra and back. ' 


Gas Engines and Gas-Producer Plant.—1n the course of a 
paper bearing the above title, read by Mr. Hugh Campbell 
betore the Institute of Marine Engineers recently, the results 
of a number of tests were given. Some of these were 
carried out on à 100-kW vertical four-cvlinder gas engine with 
an open-hearth producer gas plant working with small anthra- 
cite coal, for the Corporation of Doncaster. It was found that 
the consumption of fuel per kWh was 1.1 lb., or, assuming 
a generator efficiency of 90 per cent., .76 lb. per b.h.p. hour. 
Another test on a 250-h.p. two-cylinder horizontal side-by-side 
engine gave a fuel consumption of .89 lb. per b.h.p. hour. 
An open-hearth gas plant of 250 h.p., supplying gas to three 
engines, showed a fuel consumption of .95 lb. per ih.p.-hour, 
the indicated h.p. at the time of the test being 304. . 

With sawdust as fuel, a single-evlinder 50-b.h.p. horizontal 
engine showed a consumption of 3.4 lb. per b.h.p.-hour over 
a period of eight hours. Another wood-refuse gas plant and 
260-h.p. four-cylinder horizontal engine had а consuniption 
of 3.25 lb. per b.h.p.-hour. A 90-h.p. plant employing rice 
husks (18.6 per cent. ash, 57.24 per cent. volatiles, 10 per cent. 
moisture, and 14.11 per cent. fixed carbon) gave a fuel con- 
sumption of 4.25 Ib. per b.h.p.-hour.: 


New Audiometer.—Not only has Dr. А. M. Low de- 
vised a means (the audiometer) of detecting and photograph- 
mg noise, but he has now perfected a method of 
reproducing sounds already recorded. Apart. from the 
lighter and more humorous side of the device, the instru- 
ment, Including a valve amplifier reproducing through a 
nucrophone, may have interest and value m the teaching of 
elocution and singing.— Westminster Gazette, 


Accident.— Walter Shoebridge, railway fireman, was 
standing on his engine at Norwood Junction on February 
Sth, breaking coal, when the top of his hammer touched a live 
overhead wire, and he received a severe shock. His head and 
shoulders were burned, and he fell to the ground, fracturing 
his skull. He was taken to Croydon Ilospital; and was later 
reported to be going on favonrably.—The Times. 


The Air Force Reserve.—The Air Ministrv announces that 
it is prepared to consider applications from ex-officers and 
others with the necessary technical qualifications for enrolment 
in the Air Force Reserve of Officers. The following branches 
are mentioned : —Engines and ‘rigging; wireless telegraphy 
and signals; photography; armament; airships and balloons; 
and stores. 


INSTITUTION NOTES. 


Institution of Electrical Епбіпеегѕ. —1хгокмаг, MEETING.— 
At the meetng of the Informal Section on February oth, Mr. 
F. Pooley was in the chair, when Mr. J. Coxon opened a dis- 
cussion on ` The Supply of Steady D.C. for Telephonie Pur- 
poses," Mr. Coxon's remarks were confined to those telephone 
exchanges (of the 3,000 or so in the United Kingdom) which 
are large enough to require a special power Installation, which 
may have an equable toad through the night to 5 a.m., rising 
rapidly to a peak load of several hundred amperes about 11 
aan. Пе described the ripple obtained with ordinary d.c. 
generators, which makes some other source of supply 
essential. He spoke of the attempt to obtain а generator 
which through a choking coil would deliver a smooth current, 
but after a fair measure of success the search seems to have 
been abandoned. He then described and criticised the standard 
double-battery systems, which are extravagant, as one battery 
is only standing by, while each has a capacity equal to the full 
loud for 36 hours, and he reviewed the method of overcoming 
waste of battery capacity by means of a floating battery dis- 
charging during heavy hours. Mr. Coxon exhibited several 
slides illustrating homopolar dynamos, and appealed for the 
interest of designers in special d.c. generators as а practical 
method of abolishing batteries. He said the main dithculties 
of the homopolar machines had been due to the high peripheral 
velocity required to obtain normal commercial voltages, but 
for telephone circuits low voltages were required. 

Fourteen speakers joined in the subsequent discussion. 

LIVERPOOL  CENTRE.— The Council of the Institution has 
granted the petition of the corporate members of the Liverpool 
Sub-Centre to creat a Centre, with headquarters in. Liverpool, 
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the North Western Centre Comuuittee having supported the 
Liverpool mernbers in their appheation to Council. The Sub- 
centre was instituted in 1919, with Dr. E. W. Marchant as 
chairman, With a membership of 220, which has since 
become 467. The area of the Centre is ©“ that bounded by 
straight lines between the following towns, inclusive :— 


‚ Southport, Wigan, Warrington, and in the direction of Wrex- 


lain, up to the county boundary, also the following counties : 
—Flint, Denbigh, Merioneth, Montgomery, Carnarvon, and 
the Isle of Anglesey.” A meeting of corporate members has 
been convened for February 19th to appoint officers and a 
committee for the new Centre. Under the very active chair- 
manship of Mr. Welbourn, the Sub-Centre Committee this 
»sslon has been co-operating with the North-Western Com- 
mittee in making arrangements for the sununer meeting of 
the Institution to Manchester, Liverpool, and North Wales, 
und the continuance of this support has been promised to the 
North-Western Centre. 

NORTH-EASTERN CENTRE.—Students’ Section.—A meeting of 
the Section was held in Newcastle on February Yth, when 
Mr. C. H. Davidson gave an address on *“ Electrical 
Machinery," illustrated. with numerous lantern slides. Mr. 
W. N. Kilner was in the chair. The next meeting is to be 
held on February 23rd, when Mr. O. W. Millar will read a 
paper on “` The Electrification of Railways." 

Пизн CENTRE.—Mr. R. N. Tweedy recently read a paper 
at the Irish Centre of the Institution on "' The Economic 
Development and Co-relation of the Power Resources of Ire- 


land," in which he outlined a policy by which, he believed, - 


Ireland in 50 years’ time could command power at a price 
which would compare well with the cost of power in England, 
and would be as self-supporting as her supplies of raw 
material permitted. The variety and extent of those supplies 
were beyond the imagination of the majority. The financial 
embarrassments now forced upon the State would lead to an 
early survey of the whole wealth of р country, and, for the 
same reason, it was even more important that the State should 
even vest in itself, for revenue purposes, the latent energy of 
the rivers, bogs, and coal seams. Where local industrials 
in Ireland had harnessed small water powers, power was 
costly; until it was cheapened there could be no revival of 
industry, nor could there be diffusion of industry, for de- 
pendence on English coal pinned Irish industries to the East 
Coast. A prosperous future lay in good mining of Irish. coal, 
with good handling, cheap transport for the better grades, and 
the use at or near the pit bank of the poor grades and the 
duff or culm. 

Extra MkETING.—An extra meeting of the Institution will 
be held on February 22nd, when Dr. H. W. Nichols will lec- 
ture on the subject of '' Trans-oceanic Wireless Telephony,” to 
be followed by a discussion. Mr. B. Welbourn will exhibit 
two kinematograph films illustrating the electrification of the 
Chicago, Milwaukee and St. Paul Railway on the same even- 
Ing. 

Institution of Heating and Ventilating Engineers.—In the 
course of his presidential address at the annual meeting on 
February 6th, Mr. John Watson spoke of the progress made 
during the Institution's 25 years of existence. He urged mem- 
bers to continue to support the Research Committee, which 
was performing valuable service. He also referred to the joint 
meeting with the Institution of Electrical Engineers, when 
proposals to use the waste heat of large generating stations, 
and so make them heating and power stations, were discussed. 
Prof. W. E. Garner, M.Sc., read a paper on the combustion 
of fuel in boiler furnaces, showing how empirical methods 
were being replaced by scientific control. 


Institute of Metals.—The annual general meeting is being 
held at the Institution of Mechanical Engineers on March 
7th and 8th. A long list of papers is expected dealing with 
many aspects of metallurgical science and practice. The 
annual dinner will take place at the Trocadero Restaurant after 
the first day’s proceedings. Dr. W. Rosenhain is to deliver 
the Annual May Lecture on the 2nd of the month; he will 
take as his subject ‘‘ The Inner Structure of Alloys." The 


autumn meeting of the Institute will be held at Manchester in 


September. 


Association of Mining Electrical Engineers.—The annual 
dinner of the Association was held at Cardiff on February 
2nd. A large number of members attended, and amongst 
the visitors was Mr. William Johnson, of Ffaldau Collieries, 
who is this year president of the South Wales Institute of 
Engineers, and Mr. C. T. Allan, vice-chairman of the Western 
Centre of the Institution of Electrical Engineers. During 
the course of the evening a presentation was made to Mr. 
R. G. Cooper, who had held the position of hon. secretary of 
the branch for a number of years. Mr. Theodore Stretton, in 
replying to the toast of " The Branch President," said that 
the Association was developing, but he had no doubt that 
the membership could still be considerably increased. He was 
confident that the existence of an Association such as the 
Mining Electrical Engineers tended towards increased 
efficiency of the colliery electrician. Мг. C. T. Allan, in reply- 
ing to the toast of ‘‘ Kindred Associations," emphasised how 
all scientific associations in South Wales were mothered by 
the South Wales Institute of Engineers, which was always 
willing to allow the use of ite lecture rooms and committee 
rooms at any time they were required. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW, posted as to their 
movements. 


Mr. E. Brown, of the Stepney Borough Council Electricity 
Department, has been appointed Consumers’ Engineer in the 
Electricity Supply Department of the Portsmouth Corporation. 

Mr. D. налу, of the Birmingham Corporation Tramways, 
has been appointed permunent-way engineer to the Shetheld 
Tramway Department at £500 per annum. 

The Doncaster Town Council has approved the increase of 
the salary of Mr. Мхи, borough electrical engineer, from 
£000 to £700, as from January 1st, 1923, and subject to annual 
increments of £50 to £900. per аппйшш. 

Мк. Auec. D. CHALMERS, borough electrical engineer of Gil- 
hnogham, Kent, for the past 20 years, has tendered his resis- 
nation, He has been associated with the undertaking for 24 
years. 

Maidenhead Town Council has granted the electrical engi- 
neer, Mr. Milton, three months’ leave of absence, be having 
been advised to take a complete change. 

The retirement of Мк. G. T. Mine, O.B.E., H.M. Senior 
Trade Commissioner in Canada, from public service took effect 
on February 7th. Mr. R. W. DALTON succeeds him from that 
date. As our readers are aware, Mr. Dalton has been in this 
country for some time past, and his services аз Secretary for 
the investigation proceedings respecting the British Empire 
Exhibition came in for recognition and praise in Sir W. Joyn- 
son Hicks’s report last week. It will be announced shortly 
when Mr. Dalton will be able to leave for Canada (Montreal) ; 
possibly also it may be known who will succeed him in New 
Zealand. One wonders whether it is really wise for 
New Zealand to be left without a Commissioner for so long. 
We trust that the Departinent of Overseas Trade will soon 
find a suitable man and let him ge tto work without delay, 
following up the excellent influence of his predecessor. 

We Jearn from the Faraday House Journal that Mr. JOHN 
KEATS CaTreRSON-SMITH, M.L.B.B., who has lectured to the 
Senior students of this College for the last two years on the 
" Design of Electrical Machinery," has been appointed Pro- 
fessor of Electrical Technology to the Indian Institute of 
Science, Bangalore, India. He leaves for India at the end of 
February, and Мк. W. J. Joux, A.R.C.Sc., D.1.C., Wh.Ex., 
A.M.I.E.E., has been appointed lecturer on Electrical Machine 
Design in succession to Prof. Catterson-Snouth. Mr. John has 
had a lengthy experience in the design of electrical machinery, 
and is a member of the Board of Studies in Electrical Engineer- 
ing of the University of London. 


Obituary.—Puor. WintiaM. KONRAD RoreNTGEN.—The death 
of Prof. Roentgen on February lth, at the age ot 
78, is reported from Munich. As director of the Physical 
Institute of Wuerzburg, | in. 1895, he made the dis- 
covery of the remarkable radiation which, on account 
of its mysterions qualities, he named. 7 X-rays,’? and 
which has rendered inestimable service to mankind, especially 
in connection With surgery and medicine. New appli- 
cations of the rays are constantly being found, and in 
turn the Roentgen rays have opened up new fields of investi- 
gation Which have led to further discoveries relating to the 
structure of crystals and of atoms.  Roentgen's discovery— 
which Crookes only just failed to anticipate—made an epoch 
in the history of physical science, and revolutionised practice 
in many walks of life. Only in recent yearg has it been 
definitely proved that X-rays are identical with light rays 
of exceedingly short wave-length. Roentgen was awarded the 
Rumford Medal of the Royal Society, but avoided personal 
publicity, and held that the knowledge that he had benefited 
the human race was sufficient reward for his discovery. 

Mr. A. RowLEY.—We regret to learn of the death, which 
occurred on Friday last, of Mr. A. Rowley, who has been 
associated with the Siemens lamp eales organisation for the 
past eleven years. Mr. Rowley recently underwent two 
serious operations in St. George's Hospital, and although these 
appeared to have been fairly satisfactory, complications set in, 
with fatal result. He had & wide circle of friends in the elec- 
trical industry, and was well known in the London area. 


Will.—The late Mr. B. S. BRoapuunsT (Brush Electrical 
Engineering Co., Ltd.) left £22,608 gross and £18,500 net 
personalty. 


- 


NEW COMPANIES REGISTERED. 


Aerial Wire and General Manufacturing Co., Ltd. 
(187,514).—Private company. Registered February 2nd. Capital, £2,000 in £l 
shares. To carry on the business of manufacturers of woven copper wire, 
electrical, manufacturing, mechanical, and scientific instruments and apparatus, 
Spare parts of instruments, machinery and apparatus, piano accessories, general 
manufacturers, engineers, &c. The first directors are :—A. Renn, 110, High- 
bury Hill, М.Б, pianoforte manufacturer; S. C. Parke, 45, Lansdowne Road, 
Tottenham, N.17, piano string manufacturer, Secretary: А. Renn, Registered 
office: 403, Mure Street, Hackney, E.B. 
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Amplifiers, Ltd. (187,515).— Private company.  Regis- 


tered February: 2nd. Capital, £600 in 200 preference shares of £1 cach and 
2,000 ordinary shares of Js. each. To carry on the business of manufacturers 
of, and dealers in wireless apparatus, electricians, metal workers, &c. The 
»ubscribers (each with one ordinary share) are :—F, N. Wood, 7, Bucklersbury, 
E.C., clerk; M. V. Simons, 7, Bucklersbury, E.C., clerk. The first directors 
ure not named. Solicitors : Billinghurst, Wood & Pope, 7, Bucklersbury, E.C.4. 


The Gas and Electric Securities, Ltd. (187,522) .—Regis- 
tered a$ a private company on February Упа with a nominal capital of 
£1,000 in £1 shares. The objects are:—To deal in shares, stocks, deben- 
tures, debenture stock, bonds, Obligations, mortgages, scrip or other 
securities of railway, pas, electric power and lighting, water, canal, 
and other. public companies, works and undertakings, &c. The subscribers 
(euch with onc share) are:—G. А. Potts, 38, Uflord Street, Blackfriars, 
S.E.l, clerk; F. North, 180, Vauxhall Bridpe Road, S.W.1, clerk. The sub- 
scribers are to appoint the first directors, Qualification, 1 share. Remunera- 
us as fixed by the company. The registered. office is at 9, Clifford Street, 


Electro. Chemical Manufacturing Co., Ltd. (187,605) .— 


Private company. Registered February 6th. Capital, £400 in £1 shares. To 
carry on in the United Kingdom and elsewhere the business indicated by 
the title, and that of manufacturers of, and dealers in wireless apparatus, 
electrical appliances Kenerally for wireless sets, &c. The permanent directors 
are :—Matthew Warriner, Junr., Cedar Lodge, Anglesa Road, Kingston-on- 
lhames; William H. Hitchcock, 40, Courtmill Street, Bayswater, W.11; Carl 
Reinheimer, 36, Villers Avenue, Surbiton; Aaron E. Katz, 64, First Avenue, 
Manor Park, E.12. Qualification, 50 shares. Registered office ; 26-31, Evre 
Street Hill, Clerkenwell, E.C, 


British Homo Wireless Co., Ltd. (187,560) .—Private com- 


pany. Registered February Sth. Capital, #1, in £1 shares. То carry on 
the business of mechanical and clectrical engineers, scientific instrument 
makers, manufacturers of telegraphic, telephonic, and wireless apparatus and 
accessories, &c. The first directors are :—Mrs. Maud Н. H. Macnamara, 9, 
Sheengate Gardens, SW; J. S. G. Mopton, 186, Balfour Road, Ilford. 
Dushfication: one ordinary share. Registered office : 28, Eagle Street, Hol- 
born, W.C. 


Sherborne Electric Supply Co., Ltd. (187,539) .—Regis- 
tered February Sth. Capital, £15,000 in £l shares.. To carry on at Sherborne 
and elsewhere in Dorset the business of an electricity supply company and to 
adopt ап agreement with Edmundson's Electricity Corporation, Ltd. Minimuin 
cash subscription, £10,000. The first directors are:—A, R. Rawlence, F.S.I., 
Е.А, * Dyrham,” Sherborne, Dorset; Dr. G. К. Rickett, O.B.E., M.A., 
“ Hill House,” Sherborne, Dorset; E. W. Taylor, “ Cotswold,” Sherborne, 
Dorset; А. N. Rye, M.LE.E., 6, Eaton House, Belsize Park Gardens, N.W.3; 
W. E. Brandreth, A.M.I.E.E., Broad Sanctuary Chambers, Westminster, S.W. 
Qualification, £50. Remuneration as fixed һу the company. Secretaries : 
looks and Grimley, Registered office : Greenhill, Sherborne, Dorset. 


Star Lamp Co., Ltd. (187,592) .—Private companv. 
FEegistered. February Sth, Capital, £2,000 in £1 shares. To adopt an agree- 
ment with. Е. J. Walker and R. Herrick and to carry on the business of 
electric lamp dealers. as formerly carried on by the said vendors. The sub- 
eeribers (each with one share) are:—E. J. Walker, 125a, High Street, 
Bromley, Kent, foundry engineer; R. Herrick, 5, Moss Hall Crescent, North 
Finchley, N.12, director of Evans (Electrical), Ltd. The first directors are :— 
W. Addiscoit and E. J, Walker, Remuneration, £75 each prr annum (chair- 
man, £150) Registered office : 10, Bush Lane, (Cannon Street, Е.С. 


Insulating Supplies, Ltd. (187,572) .—Private company. 
Registered February 5th. Capital, £100 in £1 shares. To carry on the buši- 
ness as indicated by the title. The first directors аге :—]. Portwine (chair- 
man), * The Firs. Sydenham Hill, S.E, merchant; H. M. Harris, 135, 
Fordwych Road, N.W 4, managing director, Registered office : 28, John Street, 
Bediord Row, М.С. 


Wireless Ligats Syndicate, Ltd. (187,597).—Private com- 
pany. Registered February 5th. Capital, £10,500 in 10,000 ordinary shares 
of £l each and 10,000 deferred shares of Js. each, To acquire from Eugene 
V. Haves-Gratve certain inventions relating to wireless lights and signs, ќе. 
The first directors аге: V, Hayes Gratze (managing director), 1, Gledhow 
Gardens, South Kensington, S.W.; N. J. Watson, ** Sulliamstead House," 
Reading; G. C. Golding, ‘ Bincleaves,” Tonbridge, Kent. Qualification, 500 
shares. Remuneration, £100 each per annum. Solicitors: Kenneth Brown, 
Baker, Baker, Lennox House, Norfolk Street, W.C. 


Prior’s Television (Parent Co.), Ltd. (187,535).— Private 
sompany. Registered. February 5th, Capital, £100 in £l shares. To acquire 
the interest. of. W. Prior and/or Mrs. Riley in all their discoveries, inven- 
tions, and patents (when granted) relating to selenium cells and to electrical 
matters, and particularly to telegraphv; to promote subsidiary companies, &c. 
The subscribers (each with one share) are:—W. Wrentmore, 108, Victoria 
Street, SUA], engineer; €. E. Ralfs, 108, Victoria Street, S. W.1, merchant. 
The subscribers are to appoint the first directors, Secretary: W. Wrentmore, 


Shaw Electrical Transmission Co., Ltd. (187,654).—Pri- 


vate company, Registered February 7th. Capital, £1,050 in 1,000 13 per 


cent, cumulative preference shares of £1 and 1,000 ordinary shares of 15. To 
acquire the letters patent in respect of an invention entitled ** an improved 
arrangement Of apparatus for the electrical transmission of power," to adopt 
en agreement with K. R. D. Shaw, and to carry on the business of 
electricians, mechanical engineers, с. The first directors are :—Dr. K. R. D. 
Shaw (permanent), 144, Harley Street, Wil: H. D. Wood, 22, Frith Street, 
Soha, W., kinematograph specialist. Qualification, one preference or 20 
ordinary shares. Registered. office : 22, Frith Street, Soho, МЛ. 


Lacland Electric Manufacturing Co., Ltd. (187,667).— 
Private company. Registered February Sth.” Capital, £1,000 in £l shares, 
To adopt an agreement with J. E. Manes and D. Douët and to develop. and 
turn to. Account the business of electrical engineers. and manufacturers. of 
Wireless receiving sets and. electrical equipment referred to in the said agree- 
ment. The fist directors are:—)J. E. Manes, 412, Fulham Road, S.W.6, 
engineer. (chairman); D. Douet, 10, Ruvigny Gardens, %,\\ 15, radio engineer, 
Нс. Маше shodl become an additional] director on his takin! up 270 shares, 
Secretary: Н. А. C. Maule. Registered office + 4295, King's Road, Chelsea, 
S.W. 


H. P. Electrical Co., Ltd. (187,715).—Private company. 
Registered February Yth. Capital, £1,000 in £1 shares. To acquire the busi- 
ness of electrical, radio, and telephone engine ors, suppliers, and contractors 
carried on by F. Clayton, Н. Partington, and И. J. Partington at 25, Eccles 
New Road, Salford, “as “Claston &  Partingtanw” The permanent directors 
sce cP Clayton, 25, Eccles New Road, Salford: ОН, Partington (managing 
director), #7, Littleton Road, Pendleton, Manchester: ОН. J. Partington, 97, 
Littleton Road, Pendleton, Manchester. Qualification, £100. Remuneration, 
LHi per annum, divided between them, Registered. office : 95, Eccles New 
Road, Salford, 


Collier's Patent Ebonite Horn Co., Ltd. (187,603) .—Pri- 
vafe company. Registered February 6th. Capital, £2.000 in 1,800 ordinary 
shares of £1 eich and 4,000 deferred shares of Is. each. To acquire (1) from 
А. Т. Collier. Patent. No. 178,186 of 1922, and (2) the business carried on by 
the sad vendor and H. Standring at 61 and 62, Chancery Lane, W.C., as 
the Collier Ebonite Horn Co., and to carry on the business of manufacturers 
of, and dealers in horns or amplifiers, for use with gramonhones, wireless 
instruments, loud speakers, and similar contrivances; gramophones, musical 
boxes and instruments, wireless and aerial installations, &c. The first direc- 
tors are :—4A. T. Collier, '' Danesfield,"' Upper Lattimore Road. St. Albans 
(managing director); L. W. Hudson, 86, Queen's Gate, S.W.; H. Standring, 
25, Versailles Road, Anerlev, S.E 2%. Qualification, 100. shares, Remunera- 
tion of managing director, £260 per annum; of other directors, £50 cach per 
вппот. Registered oe: Room i29, at 61 and 62, Chancery Lane, WC, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


New Welding Co., Ltd.—Particulars filed of £300 deben. 
tures authorised. December llth, 1922, charged on the company's undertaking 
and property, Present and future, including uncalled capital, the amount of 
the present issue being £200. 

Debenture dated January Ist, 1923, to secure £100, charged on the com- 
pany s undertaking and Property, present and future, including uncalled 
capital. Holder: k. G. Meck, 177, Archway Road, Highgate, N. 


_ Howard Electrical Co., Ltd.—Debenture dated January 
lh, 1923, to s:cure £1,500, charged on the company’s undertaking ang pro- 
perty, present and future, including uncalled capital. Holders: Branch 
Nominees, Ltd., 15, Bishopsgate, E.C. 


Concordia Electric Wire Co., Ltd.—Debenture dated 
January 25th, 1923, to secure £25,000, charged on the company’s undertaking 
id MAE се and future, including uncalled capital, but excluding 
Certain freehold properties, Holders: Н. S. Fellow d J. F. Gi 
of 18, High Street, Burton-on-Trent. N LLL E 


Leeds Flint Glass Co., Ltd.—Particulars filed of £10,200 
сао authorised January Ist 1923, charged on the company's undertaking 
Property, present and futu +, includi гари ; 
EMEN re, including uncalled capital, the whole 


| Birmingham Guild, Ltd.—Debenture dated January 30th, 
1923, to secure £17,500, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holders: F. Young and J. Н 
Prince, 4, Temple Row West, Birmingham, | 


Luminor Signs (British), Ltd.—J. Barlow, of 79, King's 


oad, Kingston-on-Thames, Was appointed receiver on February 2nd, 1923, 
under powers contained іп debenture dated September oth, 192» 


Yorkshire Incandescent Electric Lamp Co., Ltd.—]. 4. 


Couper, of 17, East Parade, Leeds, ceased to act às receiver or тапарег 
on behalf of the first mortgage debenture holders on January 29th, 1923. 


| с.н, Наге & Son, Ltd. (110,911).—Return dated Decem- 
ero n api M 'п 8,000 preference and 8,000 ordinary shares 

each, ; shares. taken . £802 paid; £74 'onsidered. as T 
ae LS cae A up pud; £7,496 consi tered as paid, 


. George H. Scholes & Co., Ltd. (106,845).—Return dated 
September l4ih, 1922. Capital, £8,000 in 5,000 preference and 3.000 ordinary 
Shares of £l cach, 2,336 Preference and. 2,002 ordinary shares taken up. 
£1,952 paid; £2,386 considered as paid, Mortgages and charges, nil. 


W. G. Cannon & Sons, Ltd. (87,796).— Return dated 
December 27th, 1922. Capital, £3,000 in £l shares. Al shares taken up. 
£3 paid: £2,991 considered as paid. Mortgages and charges, nil. 


. Cutting Bros., Ltd. (81,178).—Return dated Derember 
sth, 1922. Capital, £40,000 in 3,000 ordinary and 1,000 preference. shares af 
£10 each. 1,877 ordinary and 502 preference shares taken ир. #10 per 
share called up оп 1,477 ordinary, £2 per share on 400 ordinary, and £10 per 
share on 502 preference Shares, £20,590 Paid; £3,200 considered ax paid оп 400 
oidinary shares, Mortgages and charges, £27,000, 


Erith Battery Co., Ltd. (97,901).—Return dated January 
3rd, 1923. Capital, £10,000 in £1 shares, 7,2352 shares. taken up. £l per 
share called up on 2,122 shares, £1,872 paid; £5,380 considered as paid; L250 
]D arrears, Mortgages and charges, nil. i 


—— 
CITY NOTES. 


During 1922 47,187,880 kWh was sup- 

Central Electric plied to the Westminster, St. James’ and 

Supply Co., Ltd. Pall Mall and the ' Chelsea companies. 

_ After making a full allowance. for sinking 

fund and depreciation, the net balance is 24997 plus 45 

brought forward. A dividend of 5 per cent. on the ordinary 

shares requires £5,000, and £5 is carried forward. 'The report 
BYS — 

"The directors gave formal notice on September 29th, 
1922, of their intention to redeem on April dst, 1923, the 
£500,000 8 per cent. secured and guaranteed notes issued jn 
April, 1921, but they have under consideration an alternative 
proposal which will shortly be submitted to the noteholders,'' 


Metropolitan District Railway. — Fina] 
dividend of 14 per cent. on the ordinary 
stock, making 2 per cent. for the vear, as 
against 1 per cent. £85,000 transferred to 
reserve and £77,075 carried forward. 

London Electric Ratlway.—Final dividend of 24 per cent. 
on ordinary stock, making 4 per cent., as against 31 per cent. 
£90,000 transferred to reserve and £73,842 carried. forward. 

City & South London Railway.—l inal dividend of 21 per 
cent. on the consolidated ordinary stock, making 4 per cent., 
as against 31 per cent. То reserve £46,000, carried. forward 
£27,804. 

Central London Railway.—Final dividends of 2 ner cent. on 
undivided ordinary stock, making 4 per cent., as in the pre- 
vious year, ап per cent. on preferred ordinary stock, again 
making 4 per cent. for the year, "The deferred ordinary stock 
also receives a dividend of 4 per cent., as before, 

Associated. Equipment Co., Ltd.—The results do not justify 
the payment of a dividend. 

Underground Electric Railways Co. of London. Ltd.—Sub- 
ject to the confirmation of the above reports, the directors 
recommend the payment of the full half-year's (to December 
3156, 1922) dividend on the 6 per cent. first cumulative income 
debenture stock, and the 6 per cent. income bonds of 1948 
are also to receive the full 3 per cent. for the half-year, 
making 5 per cent. for the year, as against 4 per cent. 
£60,000 is transferred to reserve and £47,799 is carried for- 
ward. 


The ** Under: 
ground ” 
Group. 


4 
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- During 1922 the connections increased 
St. James's and from 21,167 kW to 21,324. kW, and 
Pall Mall Elec: 15,826,507 kWh was supplied. The 5 per 
tric Light cent. dividend of the Central Electric 
Co., Ltd. Supply Co. will yield £2,500, less tax, to 
this company. The net profit for the year 
is £45,797, plus £6,119 brought forward. After paying the 
7 per cent. preference dividend and a total distribution of 
144 per cent. (dividend and bonus) on the ordinary shares, 
£15.916 remains to be carried forward. In their last report 
the directors stated that the proposals made in December, 
1921, by the Electricity Commissioners as regarded London 
were not satisfactory to this company. The Commissioners 
will shortly make fresh proposals, which will receive careful 
consideration, but the board will not assent to any scheme 
without the approval of the shareholders. The London Elec- 
tricity Joint Committee 192), Ltd., of which this company 1s 
3 shareholder, has lodged a Pill which aims at centralising 
the generation of electricity for supply in the London areas 
served by companies and adjacent districts,and seeks to extend 
the tenure of the companies as regards their distribution 
business. A resolution approving the Bill will come before 
the meeting of the company on February 27th. The death of 
Mr. Montagne Gluckstein—a director—is recorded. Sir 
Alexander B. W. Kennedy has been appointed a director. 


For the year 1928 the profit was £22,750, 


Cambridge plus £2,541 brought forward. £10,000 of 
Electric Supply this is placed to depreciation fund, £2.701 
Co., Ltd. ix absorbed by debenture and other inter- 


est, and £12,891 remains. The directors 
anticipate that they will be able, as from July Ist, to reduce 
the price for lighting to 7d. per unit, and to give a propor- 
tionate reduction for power. As the continued growth of the 
business has necessitated placing orders for additional ma- 
chinerv and cables involving considerable capital expenditure, 
it is proposed to offer unissued 89 ordinary shares of £10 each, 
and 351 debentures of £50 each, to present holders in these 
classes. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 


Lancashire Electric Light and Power.—75,000 new 6 per cent. (income tax 
free up to 6s. in the £) cumulative convertible first. preference shares of £1 
each, fully paid, Nos. 500,001 to 575,000. 


The undermentioned have been ordered to be officially 


quoted :— 

County of London Electric Supply Co.—74,220 ordinary shares of £l each, 
fully paid (Nos. 1,233,781 to 1,330,000), and 75,000 6 per cent. cumulative pre- 
ference shares of £i each, fully paid (Nos. 2,650,001 to 2,725,000). 


Companies Struck off the Register.—The following com- 
panies have been struck off the register and are thereby dis- 
golved :— 

Central Argentine Light and Power Co., Ltd. 

City of Ely Electric. Light and Power Co., Ltd. 

Domestic Electric Co., Ltd. 

Klpo Electrical Engineering Co., Ltd. 

Hammersmith, City, and North-East London Railway Co., Ltd. 

Lancashire Electrical Engineering Co., Ltd. 

Lytham Electric Light and Power Co., Ltd. , 

National Electric Engineering Co., Ltd. 

National Fire Alarm Co., Ltd. 

Triplex Arc Lamp Co., Ltd. 

Electrolytic Zinc Со. of Australasia.—4 dividend (the 
third) of 15.77424d. is declared on the preference shares, pay- 
able on March 7th. This represents 6.17424d. per share in- 
terest accrued from date of allotment to June 30th, 1921, at 
5 per cent., and 9.6d. per share for half-year ended December 
Bist, 1922, at 8 per cent. The payment will complete the 
distribution of interest on this capital from date of allotment 
to December 31st, 1922.—Times. 


Prospectus.—St. Maurice Power Co., Ltd.—There is being 
offered for sale by public prospectus (the list of applications 
closes on Saturday) £900,000 first mortgage 30-year Gf per 
cent. sinking fund debenture stock af £994 per cent. in this 
company, which is a subsidiary of the Shawinigan Water and 
Power Co. 


Brompton and Kensington Electricity Supply Co., Ltd.— 
According to the financial Press it was announced last week 
that new certificates of the issue of bonus ordinary shares of 
£l each were ready for issue forthwith, and that letters of 
renunciation would not be accepted later than February 28th. 


Parsons Marine Steam Turbine Co., Ltd. 
dend of 24 per cent. free of tax. 


Northampton Electric Light and Power Co., Ltd.—Trade 
depression prevented any very great expansion jn business, 
but the steady increase has been maintained, The energy sold 
increased by 9.2 per cent. to 8,468,479 kWh. The extensions to 
the Hardingstone Junction generating station are almost com- 
plete. The engineers’ strike and other. industrial troubles 
сап ей delay. The issues of ordinary shares and debentures 
made during the vear were very successful. £20,309 has been 
added to depreciation fund, £8,000 to reserve fund, £1,000 to 
battery suspense fund, and £1,000 to employ¢s’ benevolent 
fund. A final dividend of 5 per cent. on the ordinary shares, 
making 9 per cent. for the vear (the same as for 1921), is 
to be paid, and £6,774 is to be carried forward. 


Interim divi- 


Rushden and District Electric Supply Co., Ltd.—The 
report for 1922 states that the continuance of the trade de- 
pression was reflected in a slightly smaller output of elec- 
tricity, but the accounts are very satisfactory. £1,993 has 
been put to depreciation fund. A final dividend of 44 per 
cent. (making 8 per cent. for the year) is to be paid; for 
1921 the total was 74 per cent. £1,191 is to be carried forward. 


City of Buenos Aires Tramways Co., Ltd.—The. net 
revenue for 1922 was £76,198. According to the Financial 
Times, the directors recommend a final dividend of 1s. За. per 
share (making 5s. per share, less tax), transferring £5,000 to 
the general amortisation fund, carrying forward £9,195. The 
directcrs announce that since printing the report and accounts. 
they have received the decision of the Special Commissioners 
of Income Tax that the company is not liable to be assessed 
for Corporation Tax. 


Charing Cross, West End and City Electricity Supply 


. Co., Ltd.—Dividend on the ordinary share capital of the 


West End undertakings of the company for the half-year 
ended December 3181, 1922, at the rate otf 7s. per share (less 
tax), making, with the interim dividend already disiributed, 
19 per cent. for the vear 1922, and a bonus of 2s. per share 
(free of tax). 


London and Suburban Traction Co., Ltd.—The board 
recommends payment of à per cent. in respect of the arrears 
on its 5 per cent. cumulative preference shares, against 34 per 
cent. last year. £12,662 to be carried forward. 


Metropolitan Electric Tramways, Ltd.—Dividend of 11j 
per cent. (compared with 7 per cent. last year) on the 5 per 
cent. cumulative preference shares, being the balance of 
arrears for 1920 and, 1921, and 4 per cent. for the year 1922. 
£2,432 carried. forward. 

Mather & Platt, Ltd.—Final dividend on the ordinary 
shares of 7 per cent., making 10 per cent. for the year, free 
of tax; also a bonus of 5 per cent., free of tax. £200,000 is 
put to reserve and £174,953 carried forward. 


South Metropolitan Electric Tramways and Lighting Co., 
Ltd.—Final dividend of 3 per cent. on the 6 per cent. cumu- 
lative preference shares, making 6 per cent. for the vear 1922; 
dividend of 74 per cent. per annum on the. ordinary shares; 
£3,234 carried forward. 


North Metropolitan Electric Power Supply Co.— Dividend 
of 6 per cent. on the 6 per cent. cumulative preference shares; 
8 per cent. on the 8 per cent. cumulative second preference 
shares; 10 per cent. on the ordinary shares for 1922; £7,073 
carried forward. 


Melbourne Electric Supply Co., Ltd.—For the year ended 
August, 1922, the net profit, after putting £80,000 to general 
reserve and £30,000 to loans redemption account, was £82,211 
plus £57,039 brought forward. A further dividend of 5 per 
cent. is being paid, making 10 per cent., free of British income 
tax. £29,344 is carried forward. 


Traction and Power Securities Co., Ltd.—The net revenue 
for 1999 was £35,945 plus £14,137 brought forward. Further 
dividend of 4s. 6d. per share, free of tax, making 8s. for the 
year. Carried forward, subject to Corporation Profits Tax, 
£15,218. 

W. T. Henley’s Telegraph Works Co., Ltd.—Final divi- 
dend on the ordinary shares of 2s. per share less income tax, 
making, with the interim dividend of Js. per share, 3s. per 
share for the year. 

Western Electric Distributing Corporation, Ltd.—Interim 


dividend at the rate of 6 per cent. per annum on all classes of 
shares for the half-year ended December, 1922. 


Notting Hill Electric Lighting Co., Ltd.—Final dividend 
of 6s. per share, free of tax, on the deferred shares, making 
10s., free of tax, for the year 1922. | 

London Electric Supply Corporation, Ltd.—A dividend of 
10 per cent. for 1922 is announced, as compared with 4 per 
cent. for 1921. 

Smithfield Markets Electric Supply Co., Ltd.—Dividend 
6 per cent. on the ordinary shares for 1922. 


STOCKS AND SHARES. 


'T'UESDAY EVENING. 


THE principal feature of the financial week has been the declara- 
tion of electricity supply and Home Railway. dividends. The 
announcements from the Underground companies are distinctly 
good, although the dividend from the District failed to meet 
general expectations. Optimism had looked for as much as 
4 per cent. on Districts; the actual rate declared makes 3 per 
cent. for the year, which goes against 1 per cent. for the 
previous twelve-mcenth. On this, the price of the stock went 
back to 47, but recovered to 49. 
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The Underground Electric Railways is paying 5 per cent. on 
the Income Bonds, against 4 per cent. a year ago, and this is 
quite up to anticipation, the price of the bonds improving to 95}. 
The London Electric and City & South London’s 4 per cent. 
go against 33 per cent. for 1921, and the Central London 4 per 
cent. on the undivided ordinary is the same as that for the 
corresponding period. The London General Omnibus Co., with 
its 44 per cent., making 8 per cent. for the year free of tax, is 
4 per cent. better. London Suburban preference receive 5 per 
cent., as against 34 per cent., and the price of the shares has 
hardened to 12s. There are still arrears amounting to a little 
under 4s. per share on these, and it is contended in the market 
that 15s. is not too extravagant an estimate of the level which 
the shares are likely to reach. The Metropolitan Railway 
report, although it shows & decrease in the number of pas- 
sengers carried, makes excellent reading by reason of the 
drop in working costs, and payment of the increased dividend 
seems to be fully justified. The market in the various stocks 
has developed more activity, and the prior-charge stocks are 
better. City & South London preferences are all four points 
higher at the common price of 92}. | 

Electricity supply shares continue to advance materially. 
Practically every day sees a substantial gain added to the 
leading shares. The County of London dividend is expected 
to be declared next week. All the announcements to date 
have been first-rate, and not one of the companies can have 
disappointed the hopes raised in the minds of its proprietary 
by the knowledge that the industry has enjoyed a year of 
unusual prosperity. It seems, moreover, as though the com- 
panies were by no means at the end of their possibilities for 
expansion. If they were able to obtain a longer lease pf 
tenure, the outlook would be rosy, and from all that can be 
seen of the attitude both of Parliament and the L.C.C., there 
15 а sympathy on the part of the '' powers that be" towards 
the suggestion to grant another forty years’ extension. 
Meanwhile, the companies are reducing their charges to 
customers, though some of the private consumers of electri- 
city, for lighting purposes only, are inclined to ask whether 
more might not be done for them towards the reduction of 
their quarterly bills. 

The bumper Charing Cross dividend and bonus making 14 
per cent. altogether, 2 per cent. being free of tax, caused a 
rise of £1 in the shares to 91. St. James’s at 10}, at the 
splendid 144 per cent. dividend, are 15s. higher; Londons 
rose £l to 41 on the increase in the dividend from 4 per cent. 
to 10 per cent. County of London and City of London ure 
both about 3 higher; so are Kensington ordinary and Metro- 
politans, while Chelseas gained 55. at 58. It is a long time 
since such remarkable movements have occurred in electricity 
supply shares as those with which we have dealt since this 
year started. Amongst the provincial shares, Bromley (Kent) 
rose to 248., and, of the foreign investinents, Whitehall Elec- 
tric debenture at 92 has gone up 34 points within the past 
fortnight. | 

Manufacturing shares аге not much affected by the extra- 
ordinary strength shown by the list of supply companies. 
British Insulated at 23 are 1/16 higher, Cromptons are equally 
better at 17s. 6d., and there are small rises in the preference 
shares of the English Electric and General Electric Com- 
panies. India Rubber ordinary advanced to 13s. 9d. In the 
same group, Henleys gave way to 47s., on the dividend being 
maintained at 15 per cent. instead of being increased, as 
many people hoped would be the case, to 173 per cent. Р 

Cable stocks are quiet, with further improvement іп Anglo- 
American deferred to 228. Globe preference eased off to 111, 
which is the only change in the Eastern stocks. Marconis at 
2 11/16 are again 1/16 higher, and Canadians, after being 12s., 
reacted to lls. 6d. United River Plate Telephones at 74 are 
the fraction to the good. A sharp rise in Oriental Telephones 
took the price to 23, а jump of 6s. 3d., there being several 
persistent buyers. Upon the demand being satisfied, the price 
oo back a little to 2$, showing a gain of 3s. 9d. pn the 
week. 

St. Maurice Power Co., Ltd. (a subsidiary of the Shawinigan 
Water & Power Co., of Montreal 64 per cent. sinking-fund 
debenture stock is being offered at 994. It is probable that 
the subscription lists will close before Saturday in this week, 
the last day upon which they could be kept open. 

_Anglo-Argentine Tramways shares of both classes are dis- 
tinctly harder, but the principal movement in this section is 
a gain of four points in Brazil Tractions to 49, in consequence 
of the greater favour now being extended to Brazilian issues 
generally. British Columbia stocks are also harder, and in 
Mexicans, the tendency is firm, though the falls in Mexican 
Light & Power bonds, recorded last week, һауе yet to be 
regained. 

The rubber market is stagnant, there being no fresh inter- 
est taken in the shares, although the price of the produce 
remains about ls. 6d. per lb. Movements in iron, steel and 
armament shares are limited to fairly distributed gains or 


losses of 3d. to 6d. per share, there being no decided tendency 
one Way or the other. 


\ 
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SHARE LIST OF ELECTRICAL COMPANIES. 


+s 


HOME ELECTRICITY COMPANIRS. 


Dividend. Price 
m Feb. 13, Rise or Yield 
1920. 1921. 1923. fall. p.c. 
Brompton Ordinary ТЕРЕ И 33/6t — £811 8 
Charing Cross Ordinary - 8 9 9} +1 7 16 10 
do. do. do. 44 Pref.... 44 44 4%ха +1/9 5,7565 
Chelsea eas us see МЕЗ 2; 6 6 HZ +1 519 5 
City of London ZA Sax sae .. 14 14 48/- +28 516 8 
do. do. 6 per cent. Pref. ... 6 6 23/- — 5 4 4 
County ої London ... — Жез» i 8 8 85/- +96 411 5 
do. do. 6 percent. Pref. 6 6 18 ES 5 4 4 
Edmundson's Ordinary ... eae . Nil Nil 21 — Nil 
do 6 per cent. Pref. . 6- 19. 48 == 613 4 
Kensington Ordinary Жы” Чан 9 10 Bá +h 615 2 
London Electrio ib. сый 24 4 4i +1 516 2 
do. do. 6 per cent. Pref. 6 6 bà = 517 1 
Metropolitan ... әз m у. 1 1 7 +È 5 0 0 
do. 4% per cent. Pref. 44 44 4а — 510 9 
Newcastle-on-Tyne Ordinary 8 Nil 8 — Nil 
do b per cent. Pref. 5 Б 15/9 — 4 1 0 
do 7 per cent. Pref. = " 22/6 4 6d 6 4 6 
Notting Hill, 6 per cent. Pref. ... 6 6 93 = б 9 9 
North Met. Elec., 6 per cent. Pref. 6 6 17% — 513 0 
Urban Ordinary ,..  ..  .. Nil Nil 13 -— Nil 
do b per cent. Pref. 9À 294 4à — 6 1.3 
8t. James’ and Pall Mall ... 12 12 104 +}? 618 1 
South London bx з "iade 7 11 43 — 518 0 
South Metropolitan Pref...  ... 7 1 là — 518 0 
Westminster Ordinary : зе» .. 10 10 9 = 511 1 
Whitehall Elec. Inst., 74 per cent. Pf. — Th 19. — 718 0 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref, as. ee, ww б 8 1034 = 516 0 
- do. Def. esc o5 14 84/6 224 +] 618 0 
Chile Telephone... ... .. .. 6 6 5% — 416 0 
Cuba Sub. Ord. аз iat NEC o d Л] 72 — 908 
Eastern Extension ... ios E .. 10 10 19 — 6 Б 8 
Eastern Tel. Ord. .. .. .. « 10 10 189% — Б Б 6 
Globe Tel. and T. Ога. ... s .. 10 10 19 — 5 5 8 
do. do. Pref. .. .. .. 6 6 114 —ф Б 710 
Great Northern Tel. > avs .. 24 22 27 == 8 2 0 
Indo-European ess air. ue. dem 10 10 85% — 710 
Maroonl... iss = 205 say .. 25 16 23% +h 5116 
Oriental Telephone Ord. ... .. ... 12 12 2); + А 411 5 
United В. Plate Tel. ue. Ue ow. 8 B "i +A —"514 4 
West India and Panama ... m .. Nil Nil 76 — Nil 
Western Telegraph... ... ... .. 10 10 lsi — *'5 6 8 
\ 
Номе RAILS. 
Central London Ord. Assented ... wan 4 4 68 — 617 8 
Metropolitan ... .. se > œ ]À R 61} +4 51310 
do. District eis e.» Nil 1 49 pem 625 
Underground Electric Ordinary... ee Nil Nil B — Nil 
do. do. “A” өөө „ Nil Nil 716 +64. Nil 
do. do, Income... . 2 4 95! 142 . *5 5 3 


HOME AND FOREIGN TRAMS, &C. 


Anglo-Arg. Trams. First Pref. ..  ... бф 124 BA —у 919 9 
do. do. 2nd Pref. .. .. Nil 54 8t +3} 856 
do. do. Opercent.Deb. ... 6 5 82 — 6 9 0 
British Electric Traction Ordinary .. 44 — 684 49 611 5 
do 6 per cent. Pref. iss 6 6 97 +1 6 8 9 
Brazil Tractions  ... габ M ee. Nil Nil 49 +4 8 3 4 
British Columbia Eleo, Rly. Poe. ^ 5 5 814 +1 6 2 8 
do. do. Preferred .. 6 93/- 164 +1 % 2 6 
do. do. Deferred So) 8 194/. 903 — *6 18 6 
do, do. Deb. өөө өөө 4i 43 763 =] 611 1 
Lond. and Sub. Trao., 5 per cent. РЇ... 2 84 12/- — B 5 R 
London United Tram deb. e» 4 4 624 = 680 
Mexico Tram. 5 per cent. Bonds . Nil Nil 78% — 6 1 5 
йо. 6 per cent. Bonds .. Nil Nil 674 +121 Nil 
Mexican Light Common... e c. МП МП 193 ~ Nil 
do, Pref. e 05  » Nil МИ 494 — Nil 
do. 1st Bonds. e æ NI 6 634 — 117 6 
MANUFAOTURING COMPANIES. 
Baboook & Wilcox ... .. .„ „. 15 16 8  — 418 0 
British Alaminiam Ord, ... s ee 10 6 17/8 —6d. 612 8 
British Insulated Ord. ...  ..  .. 15 15 23 +AA 664 
Callenders ..  .. .. .. = 15 15 їл — 618 4 
do.  6ġ Pref... .. .. .. 68 68 ht +145 69 5 
Crompton Ord. es шш e . 10 Б 17/6 + bM 4 
Edison-Swan ... .. .. „. .. 10 Nil 3/3 — Nil, 
do. do. B percent. Deb. .. . 6 Б 61 — B 1 4 
Electric Construction — ...  ..  .. 10 10 13 — 75686 
English Electrio ..  .. ow. ec B 6 17/3 — 616 0 
do. do. Pref, .. .. .. 6 6 l + +, 518 8 
Gen. Elec. Pref. .. .. .. .. 6 64 92!3 +61. 619 6 
do. Ord. ids EOS dix .. 10 6 19/3 — 5.490 
Henley .. .. .. .. .. 16 15 2) +: 680 
do. 44 Pref. er | @ 48 — 5 9 10 
India-Rubber ... di vue es > œ 10 = 13/9 +94 .— 
Met.-Vickers Pref, ... |... «we .. B В д — 611 9 
Biemens Ord. ... ees б =» ee 10 10 19/6 — Nil. 
Telegraph Con. s dee cues .. 90 90 252 = “411 6 


* Dividonds paid free of Income Тах, 
t New shares, 
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SWISS ELECTRICAL TRADE STATISTICS. 
TRE following statistics, showing the import and export trade 1920 Inc. or dec. 
of Switzerland in electrical and allied goods, have been taken Insulators, mounted.— Fr. { ; 
from the recently-issued otficial trade returns relating to the Total F .. 477,000 000 + 285,000 
year 1921. The figures for 1920 have been set beside them, From Germany  .. .. 209,000 000 — 105,000 
and notes added of any increases or decreases. » United Kingdom ... 11,000 000 — 9,000 
IMPORTS. » United States Pe 252,000 000 + 387,000 
1920 1991  Inc.or dec. Electric meters.— 
Electric cable, not insulated.— Fr. Fr. : Total js .. 1,650,000 000 + 987,000 
Total ...  .. 919000 53,000 — 159,000 From ы ES 00 (0) + 872,000 
From Germany  ... oy 23,000 29,000 + і „ rance ә 35, — 66,000 
, France .. 188,000 18,000 — 170,000 » United Kingdom Se 33,000 000 — 12,000 
United States Ж" — 4,000 +  . 4,000 Telegraph and telephone apparatus.— 
' А Total T ... 8,722,000 9,195,000 — 1,527,000 
Heri cabe M aa E From Germany  — 1 1,812000 1,814000 — 7298.000 
Total 154.000 151.000 — 3.000 » nited Kingdom ... 349,000 89,000 — 260,000 
luu У TM 55 000 110000 + 55 000 » Sweden ae ... 155,000 4,000 — 151,000 
, United Kingdom .. 15,000 ^ 100 — 1400 ” Du au 7 1200 158,000 + 15000 
" a EE 20 M DM. „ Belgium ..  .. 788,000 396,000 — 392,000 
Cable covered with lead.— 
EXPORTS. 
Total  ... .. 171,000 39,000 — 189, А . | 
From Germany Е i 000 90,000 — | Dynamo electric machines and electric transformers 
» Austria... 12,000 + 12,000 of all i mm 
Cable covered with lead and iron armoured.— To Мыне 1 583,000 580,000 EM 5.000 
Total eee ses 2,624 000 1,170,000 = 1,454,000 » Austria “эў gsi 64,000 90,000 + 26,000 
From Germany...  .. 2,097,000 970,000 — 1,127,000 „ France 13,488,000 907,000 — 5,581,000 
» Italy . ... 475,000 85,000 — 390,000 » Italy 1,231,000 ‚638,000 + 402,000 
, United Kingdom e — 50.000 + 50,000 „ Belgium 3,540,000 6,012,000 + 2,472,000 
» France ss did 2,000 41,000. + 39,000 е Ms Kingdom 1,617,000 000 + 1,578,000 
vpt ius 411,000 00 + 26,000 
uis nca ud Dr or paper and И i ea y 6,628,000 000 — 1187.000 
5 ,, British Indi 12,000 f 596,000 
Total —.. ... 989,000 474,000 + 935,000 Bua o 631 000 Don ce EN 
From Germany...  .. 100 ш 9 + n ” Argentine 769 000 000 + 2000 
„ Italy... nee = 7, { — 49, UN therland 7 T 000 — 9 183. 
», France ыо ee 19,000 23,000 + 4,000 a Norway с узо 000 + 2117 000 
» Belgium ..  .. 30,000 68,000 + 38,000 », Netherlands Indies 1,237,000 000 + 501,000 
Cable ditto covered with lead. — ” pr Eh ony 000 : EE 
boni P um EC AU 391000 + о Accumulator а electrodes in combination with 
„ Belgium ...... 63,00 172,00 + 109,000 Mud dM LE | 
4 Italy e se 442,000 97,000 — 409,000 Total .. .. 32,000 15,000 
To Germany ee bass — 1,000 
Dynamo-electric machines and electric transformers.— , France... e M 4,000 2,000 
Total  ..  .. 1,758,000 1,733,000 — 95,000 » Italy "T isis 1,000 — 
From Germany...  .. 26,000 101,000 + 75,000 ,, United Kingdom xa 3,000 1,000 
France `> .. "m — 30,000 + 30,000 „ Spain - s 19,000 14,000 
» Italy ке 97,000 80,000 -- 17,000 ‚‚ Portugal . РҮ bs : 1.000 5,000 
» United Kingdom... А сю 147,000 — 89,000 Cable not lead covered or iron armoured, insulated wire.— 
e United. States sts 2,283,000 2,199,000 za 84,000 Total © e. 1.443.000 = 448,000 
Aceumulators, batteries, епо in combination a HEL Kingdonr б MM P Ал 
with rubber or celluloid. 5 
Total 561.000 419.000 — 89.000 » Czecho Slovakia ks 348,000 = 211,000 
From Germany 934.000 — 943,000 + 9,000 ~ Austria : 62,000 + 21,00 
» Italy 80,000 16,000 — 64,000 Accumulatora, Ёс. (other).— 
» France 52,000 44,000 — 8,000 Total  ...  .. 110,000 — 34,000 
», United States 43,000 90,000 + 47,000 To France. ... m et 6,000 + 1,000 
, Austria 119,000 30,000 — 89,000 „ Italy " m ads 10,000 — 5,000 
Accumulators, &с. (other).— » Egypt t 1,000 = 9,000 
,, Greece 225 б 10,000 + 9,000 
Total 5s .. . 916,000 296,000 — 50,000 Spain e 49.000 — 98,000 
From Germany...  .. 294,000 200,000 — 24,000 # Netherlands Indiég эу 0 + 7,000 
» France ы wee 30,000 ^ = 13,000 17,000 а 
Insulators, mounted.— 
Electric locomotives.— — Total ...  .. 944,000 + 954,000 
Total m ed 24.000 11,000 — 13,000 To Germany un " 31,000 + 103,000 
Steam engines, cranes, pumps, turbines, &c.— » France .. 0 an 40,000 + 583,000 
„ Holland ms - 71,000 + 10,000 
Total гы .. 486,000 588,000 + 152,000 
› : „ Italy i - ee 5,000 + 83,000 
From Germany Е .. A 911,000 464,000 + 193,000 = 
| : Sweden ..  ..  .. + 18,000 
» United Kingdom ... 12,000 71,000 + 59,000 "S 42.000 _ 3 000 
, Austria es. 99,000 28,000 — 1,000 JF EDAD. et g ; 
„ France %: ТИ 66,000 13,000 — 53,000 Electric cable, ааа ou 
<9 = | 
Electric arc lamps. — жи ү M CL 
Total .. .. 27000 15,000 12,000 ,, Belgium e. 00 s.. 89,000 6000 — 33,000 
From Germany a 1 26,000 14,000 12,000 ‚‚ Spain " 7 E = 3,000 + 3,000 
Electric incandescent lamps, unmounted.— Cable, a err = 
Total д m 9,000 8,000 1.000 Total ix T 74,000 42.000 — 32,000 
From Germany  ..  .. 4,000 2,000 2000 To Austria TS 19, 2,000 2,000 + 16,000 
», France : =з 5,000 5.000 „ China Ü 10,000 + 10,000 
Electric incandescent lamps, mounted .— Cable, lead-covered and iron armoured — | 
Total ... ... 818000 997600 — 854,000 an, Greene Mh o c TM з CN 
From Germany  ..  .. 1,677,000 803,000 — 874,000 S o" EE ER. i ; 1 0 
. М Turkey ea к — 000 + 64,000 
7 TRU — dibs SD Mrs + 400,000 ч Poland 1.000 52.000 + 51.000 
" ollan m M 1,000 449, — 189,000 , ы = a А нб. 
», United Kingdom ... 1,000 3,000 + 2,000 *Largely to Germany and Austria. 
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1920 1921 Inc. or dec. 
Cable, insulated with rubber or paper and covered 
with textiles.— 


Total 135,000 594,000 + 459,000 
To France 62,000 15,000 — 47,000 
„ Portugal 2,000 69,000 + 67,000 
Electric locomotives.— | 
Total 33,000 420,000 + 387,000 
To Sweden ie Е — 85,000 + 85,000 
„ Brazil - Do — 219,000 + 219,000 
Telegraph and telephone apparatus.— 
Total 545,000 201,000 — 344,000 
To France ... us е 34,000 95,000 — 9.000 
„ Italy en "m а 62,000 49.000 — 13,000 
„ Holland 22,000 17,000 — 5,000 
» Spain 49,000 8,000 — 41,000 
„ Belgium 3,000 49,000 + 46,000 
Electric incandescent lamps, mounted.— 
Total .. 5,249,000 4,564,000 — 685,000 
To Austria е io 37,000 760,000 + 793,000 
,, France 2 .. 541,000 312,000 — 229,000 
„ Ltaly 3,029,000 2,512,000 — 517,000 
», Portugal ‚000 58,000 — 4,000 
» Spain 51,000 21,000. — 30,000 
» Greece 316,000 57,000 — 259,000 
„ British India... 61,000 99,000 + 38,000 
,, United Kingdom 123,000 149,000 + 26,000 
» Egypt... Ке ке 74,000 115,000 + 41,000 


THE MID-LANCASHIRE ELECTRICITY DISTRICT. 


THe Electricity Commissioners will open an inquiry at 
Preston an February 20th, to consider schemes submitted by 
the Corporations of Blackburn and Preston, and by the North- 
East Lancashire Electricity Committee (representative of 
Burnley, Accrington, Colne, Darwen, Nelson, Rawtenstall, and 
Brierfield. | 


Blackburn and Preston Scheme. 


This scheme provides for the establishment of a Joint Elec- 
tricity Authority for the delimited area, comprising the indus- 
trial area between Preston and Colne, and the large residential 
area on the coast between Fleetwood and Lytham. The indus- 
trial portion of the district is a most important region 
representing all branches of the cotton industry, in which 
150,000 workers are engaged. In addition there are important 
engineering works in the district. 

The scheme (the technical portion of which was prepared 
by Mr. J. A. Robertson, M.I.E.E.) proposes that during the 
period from 1922 to 1931, the existing stations, except thoze at 
Blackburn (Whitebirk) and Rawtenstall, should be gradually 
closed down and that the normal supplies for the whole district 
should be furnished by three capital stations at Preston, Black- 
burn (Whitebirk), and Burnley, which would be intercon- 
nected with each other. The Whitebirk station at Blackburn 
is equipped with 30,000 kW of plant, to be extended 
to 30,000 kW during the period 1926/31. The initial 
capacity of the Preston station will be 90,000 kW, to be 
extended to 40,000 kW before 1931. The condensing facilities 
at Preston are estimated to be sufficient for a station of 
100,000 kW. The initial capacity of the Burnley station to 
be erected between 1926 and 1931 will be 20,000 kW, but 
provision will be made for extending the station to 30.000 kW. 

The system of supply will be three-phase, a.c., at 50 cycles 
per second. The main transmission pressure will be 33,000 
volts, and the local secondary transmission pressure 6,600 
volts, to coincide with the pressure now in use. It may be 
possible at 1925/26 to adopt a 66,000-volt pressure between 
Preston and Blackpool. It is recommended that no further 
extensions beyond those already sanctioned should be carried 
out at existing stations, except at Blackburn (Whitebirk 
station). It is proposed that the construction of the station 
at Preston shall be accelerated so that supplies may be given 
from it not later than January, 1924. The laying of the main 
transmission line between Preston and Blackburn would be 
proceeded with. 

On March 31st, 1990, there were in the district 15 generating 
stations owned by 11 local authorities, the total plant capacity 
being 43,006 kW and the maximum demand 95,947 kW; in 
1926 the estimated maximum demand will be 66,670 kW. and 
in 1931 99,600 kW. = During 1919-20 the population of the 
authorised areas of supply was 695,973, the total energy 
generated ainounted to 51,946,670 kWh, and the coal consump- 
tion was 114,043 tons (the lowest being 3.04 and the highest 
8.53 lb. per kWh). 
in conjunction with coal-fired boilers. 

Portion I.—During the first portion of the scheme up to 
1925/26 eight generating stations (i.e., those at Accrington, 


At four places refuse destructors are used . 


1920 1921 Ine. or dec. 
Electric incandescent lamps, unmounted .— 
Total 8 000 4,000 — 4,000 
To France - 6,000 2,000 — 4,000 
,, Austria Е т — 2,000 + 2,000 
Electric meters.— 
Total 19,676,000 8,925,000 — 3,751,000 
To Germany oe 27 71,000 35,000 — 49,000 
,, Austria 17,000 36,000 + 19,000 
„ France 1,837,000 1,825,000 — 12,000 
„ Italy e е 9,457,000 861,000 — 1,596,000 
,, United Kingdom 1,849,000 1,591,000 — 258,000 
,, Belgium E 1,673,000 1,798,000 + 55,000 
,, Spain " ... 1,451,000 878,000 — 1,073,000 
„ Japan "n " .. 947,000 359,000 + 112,000 
„ Netherlands 805.000 999,000 — 583.000 
,, Ozecho-Slovakia 391,000 776.000 -- 449,000 
Steam engines, cranes, pumps, turbines, éc.— 
Total ae ... 17,282,000 22,151,000 + 4,869.000 
To Germany xx ... 1,899,000 825,000 — 1,074,000 
„ France... - .. 5,952,000 3,679,000 — 9.973.000 
», Belgium E .. 1,930,000 4,270,000 + 9.340.000 
, Holland ... a .. 409,000 9,464,000 + 2,055,000 
, British India — 352,000 + 352,000 
„ Japan s pa .. 1,493,000 9,969,000 + 1,469,000 
,, United Kingdom ... 1,993,000 2,695,000 + 1.402.000 
„ Spain $us T .. 1,167,000 751.000 — 416,000 
,. China ту ке .. 661,000 1,860,000 + 699,000 
,, Argentina .. 999,000 895,000 — 104,000 
Blackburn (Whitebirk), Blackpool, Burnley, Fleetwood, 


Nelson, Rawtenstall, and St. Annes) will be retained, while 
five stations (i.e., those at Bispham with Norbreck, Black- 
pool and Fleetwood tramway station (both already closed 
down), Blackburn (Jubilee Street), and Preston (Crown 
Street and tramway stations), will be closed down. A new 
20,000-kW station will be built on the river Ribble by the 
Preston Corporation. 

Three transmission lines (251 miles) will be needed, each 
consisting of two 0.2 ва. in., 33,000-V, 30,000-kVA cables, while 
two 6,600-V, 3,000-kVA interconnecting mains are in course 
of construction (February, 1922, cost not included in the esti- 
mates for the scheme). 

The estimated capital expenditure for the first part of the 
scheme is: new 20.000-kW generating station. £420,000; trans- 
mission lines, £202,000; switchgear, £69,000; transformers and 
boosters, £57,875: or a total of £741.875. 

Portion II.—Development during the second portion of the 
scheme from 1996 to 1931 will involve the erection bv the 
Burnley Corporation of a new generating station with an 
initial capacity of 20,000 kW: the extension of the Preston 
station by 90.000 kW to make 40.000 kW, and of the Blackburn 
station bv 10.000 kW to make 30.000 kW ; and the retention of 
the existing Rawtenstall station with an economical capacitv 
of 10.000 kW. The existing stations at Accrington, Black- 
pool. Burnley, and Nelson. with an economical total capacity 
of 38,000 kW. will be used for peak-load or emergency pur- 
noses only. while the Fleetwood, St. Annes, Darwen, and 
Colne stations will be scrapped. 

Eight transmission lines will be needed, with a total length 
of 613 miles. 

The total capital cost of develonments under the second part 
of the scheme will be : power stations and extensions, £820,000: 
transmission lines, transformers. switchgear, &c., £470,225: 
or a total of £1.990.995. which. added to the cost of the first 
portion of the scheme, makes a grand total of £2,032,100. 


North-East Lancashire Electricity Committee's Scheme. 


It is proposed to establish a Mid-Lancashire Electricity 
Board (the estimated cost of administering which will not 
exceed £1,000 per annum) to consist of 31 members. Under 
this scheme there will be appointed by the constituent 
authorities, at the commencement of each official year of the 
Board, an Engineering Advisory Committee to assist the 
Board; one engineer is to be appointed to the Committee by 
each anthorised undertaker, and the Committee may co-opt 
an electrical engineer of anv of the railway companies in the 
area. 

In order to conserve capital the existing stations will be 
re-organised and extended to their economic limit before 
large capital expenditure is made on new stations and trans- 
mission lines. The interconnection mains in existence 
number 13 (a total length of 18.52 miles at pressures of 
3,300 and 6,600 V) and are owned by eight municipal 
authorities, in addition to which a 2.2-mile 6.600-У, 2.500-kVA- 
cable links Rawtenstall with the Lancashire Electric Power 
Co. at Edenfield (South-East Lancashire-Area) and is capable 
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of being used as ап interlink. The present cost of production 
varies from 0.887 to 3.014d. per kWh generated. 

Regarding the North-East Lancashire District, intercon- 
necting mains will be laid to assist those undertakings requir- 
ing supplies during the progress of the scheme, and for re- 
ciprocal supplies. A similar arrangement will be made with 
respect to the Fylde District (Blackpool, Fleetwood, and St. 
Annes), but in this case the existing Blackpool non-standard 
system will be supplied through frequency changers. 

As with the above-outlined alternative scheme the Com- 
mittee’s scheme proposes to standardise the three-phase, a.c., 
50-сусІе system, with a main transmission pressure of 33,000 
volta and & secondary distributing pressure of 6,600 volts. 


Portion I.—During the first portion of the scheme up to © 


1925-26, the Committee proposes to utilise ten existing gene- 
rating stations (as against eight in the above-outlined 
alternative scheme, those at Colne and Darwen being in- 
cluded), whilst five will be shut down. Transferring two 
2.000-kW turbines from Jubilee Street to Whitebirk at 
Blackburn will make the total existing economical generating 
capacity 76,150 kW (64,500 kW normal) and a new 12,000-kW 
(6,000 kW normal) station will be needed at Preston. (The 
above alternative scheme requires a 20,000-kW station on the 
river Ribble.) At the under-mentioned stations extensions, 
in addition to those already authorised, will be carried out, 
namely : Blackpool, 5,000 kW; Fleetwood, 1,000 kW: Nelson, 
3,000 kW; Rawtenstall, 5,000 kW to the turbine plant only, 
not boilers. By developing on the lines indicated the normal 
full-load capacity of the eleven stations forming part of the 
scheme will, in 1925-26, allowing for stand-by plant, be 
61.850 kW, the maximum demand being 47,850 kW, and the 
coal consumption wil] vary from 2 to 4 lb. per kWh in the 
diferent stations. In 1925-26 the Burnley and Darwen 
stations will be short of supplies of electricity by 2,500 and 
1,000 kW respectively, which shortage will be made up by 
Accrington and Blackburn. 


During the first period of development it is pronosed to lay 


в1х interconnecting 0.2-sq. in. 33,000 and 6,600-volt mains, a 
total length of 36 miles. 

_ The capital expenditure up to 1925-26 will be: on generat- 
ing plant, £340,000; on interconnecting mains, £136,000; 
and on transformers and switchgear, £66,367; or a total of 
£542,467. 

Portion II.—For development under the second portion of 
the scheme from 1926-27 to 1930-31 a new generating station 
will be built at Padiham by the Burnley Corporation or a 
joint station under the Electric Lighting Act of 1909. The 
total and normal capacities will be 18,000 and 12000 kW 
respectively. At the undermentioned stations extensions, in 
addition to those already authorised, will be carried out, 
namely: Accrington, 6,000 kW of turbines; Blackburn, 
10,000 kW of turbines; Blackpool, 5.000 kW of boilers; 
Preston, 6,000 kW of turbines and 6,000 kW of boilers: во 
that by 1930-31 the total normal capacity of the 12 stations 
forming part of the scheme—allowing for stand-by plant—will 
be 90,350 kW, the maximum demand being 85,350 kW and 
the coal consumption varying from 2 to 4 lb. per kWh. In 
1930-31 the following districts will be short of electricity, 
namely: Burnley, by 10,000 kW; Colne, by 1,000 kW; 
Darwen, bv 2.000 kW; Nelson, by 1,000 kW; and St. Annes, 
by 500 kW; this shortage will be made up by Padiham 
and Accrington, 12,000 kW; Blackburn (Whitebirk), 2,000 
kW; and Blackpool, 500 kW. In the event of a breakdown 
at Accrington, Burnlev, Nelsou, or Colne, Rawtenstall will 
assist the system via Haslingden. 

During the second period of development it is proposed to 
lay two 3.5-mile, 0.9 sq. in., 15,000-kVA, 33,000-V under- 
ground cables between Padiham and Burnley. 

The capital expenditure for the second period of the 
scheme from 1926-27 to 1930-31 will be: for generating plant, 
£558,000; for interconnecting mains, £31.000; and for trans- 
formers and switchgear, £14,973; ог a total of £603,273; - 
which, added to the cost of the first period, makes a grand 
total of £1,145,740. 


ELECTRICAL RESISTANCE FURNACES AND THEIR USES. 


Ат a meeting of the RoyaL Society or ARTS on Wednesday, 
February 7th, Mr. Charles R. Darling read a paper on the 
above subject. The chair was occupied by Sir Robert Had- 
field. 

In his opening remarks, Mr. DanLiNG said that the electrical 
resistance furnace, in its various forms, was finding a con- 
tinously extending application in industrial processes. The 
laboratory furnace introduced by Herseus in 1902, consisted 
of a porcelain refractory tube round which a strip of platinum 
foll was wound in spiral form. One of the drawbacks to the 
use of this was that, if it was placed directly across the power 
mains, arcing was likely to occur, resulting in the burning- 
out of the winding. "Therefore, it was necessary to use an 
external resistance in the circuit to reduce the current at 
starting, and gradually to cut out this resistance as the tem- 
perature rose, thus wasting time and energy. In spite of 
this defect, however, the platinum-wound furnace was found 
to be preferable to gas heating for many purposes, and was 
still used for temperatures between 1,000 and 1,500 deg. C. 
Any material present in the refractory tube which attacked 
the platinum caused the winding to fuse; alundum was pro- 
bably the best material at present available for the tubes. 
The chief factor in the great development since attained by 
metal-wound furnaces was the introduction of nickel- 
chromium alloys. These could be heated for long periods to 
1,000 deg. О. without oxidising or undergoing other deteriora- 
tion, and offered a nearly constant resistance to electricity at 
all temperatures, so that a furnace wound with such material 
could be coupled directly to the mains without danger of 
burning out. Metal-wound furnaces would never have found 
& place in industry had not these alloys, or others possessing 
similar properties, been discovered. 

Mr. Darling then described, with the aid of lantern slides, 
some typical examples of mcdern commercial nickel-chromium 
furnaces. These were used in the laboratory for experimental 
work on the heat treatment of metals, for incinerations and 
chemical combustions, standardising pyrometers, &c., and in 
the workshop fcr hardening and tempering carbon-steel 
articles. In some of the large American factories, batteries 
of these furnaces were used for hardening gear wheels and 
other parts of machinery, the objects being heated to about 
10 per cent. above the recalescence point, and then allowed 
to quench in a bath placed immediately beneath the furnace. 
This procedure ensured uniform results, and was cleanly and 
cheaper to operate than gas heating. The nickel-chromium 
furnace was worthy of a much wider application in this 
country than it had yet received. | 

Furnaces in which the winding was fixed to the inside of 
the refractory chamber instead of the outside, in order to 
avoid delay in heating the interior through the refractory 
materials being poor conductors of heat, could only be applied 
in cases in which the winding was not liable to damage from 
impact with the articles undergoing treatment. In connec- 


tion with the relation between the temperatures of an exter- 
nal winding and the interior walls, on starting from the cold 
the difference between these temperatures was considerable, 
but when a steady condition had been reached, in the region 
of 900 deg. C., this difference was only about 10 deg. C., as 
shown by Barfield’s experiments. Thus, the interior of a 
furnace could be raised to a temperature approaching the 
safety point of the winding without risk of a burn-out. 

Up to the present no generally satisfactory metal-wound 
furnace had been designed for continuous use above 1,000 
deg. C., or, ut the most, 1,100 deg. C. The need 
for a furnace for the treatment of high-speed steel, 
involving temperatures between 1,300 and 1,400 deg. 
О. was generally recognised, but no metal or alloy 
had yet been found entirely suitable. Higher temperatures: 
still were required for the annealing of the tungsten wire 
used for electric lamps. What was really wanted was a cheap 
alloy capable of withstanding 1,800 deg. C. without oxidising, 
and which would have a low temperature coefficient for elec- 
tricity. The metals of the highest melting points, such as 
molybdenum (2,000 deg. C.), and tungsten (3,200 deg. C.), 
although fairly cheap, oxidised rapidly in air. The annealing 
of tungsten wire was carried cut in furnaces wound with 
molybdenuin or tungsten, arrangements being: made to main- 
tain an atmosphere of hydrogen throughout the furnace—a 
troublesome procedure which must always act as a deterrent 
to their general adoption. Owing to the high temperature 
coefficient of these metals, care must be exercised when 
starting from the cold, so that an unduly large current was 
not passed through the windings. Mr. Darling believed that 
such an alloy as he had suggested could be made, because there 
were materials which melted well above 2,000 deg., and it wae 
only & question of getting the right alloy to construct 
& furnace which would treat high-speed steel in the workshop 
just as easily as the nickel-chromium furnace would treat 
carbon steel. Many people were working on the production 
of this alloy, and their efforts were fairly certain to be crowned 
with success. 

At present ordinary refractories were not satisfactory, and 
we were very badly in need of some refractory which could 
be made easily and would not show signs of deterioration at 
very high temperatures. The best at present were the car- 
borundum refractories, but there appeared to be difficulty in 
making them on such a scale and with such certainty as was 
needed for high-temperature furnaces. The solution probably 
lay in the direction of zirconia or magnesia, or a mixture of 
the two. | 

Carbon resistance furnaces were then considered, the three 
chief types being (1) tube furnaces; (2) granular carbon fur- 
naces; and (3) furnaces in which the refractory chamber was 
heated by carbon rods or strips through which the current cir- 
culated. With regard to the carbon-tube furnace, useful for 
special operations demanding a temperature.of.from 2,000 to 
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2,500 deg. C. he described this, and pointed out that a special 
source of current was needed owing to the low resistance of 
the tube, through which the current might be 100 amperes 
at a pressure of LO volts. This involved the use of a special 
transformer when the furnace was operated from «ordinary 
a.c. mains. Greater simplification was needed before tube 
furnaces could be used in workshop routine. 

Mr. Darling then illustrated a granular carbon furnace, in 
which the current was passed through a layer of carbon par- 
ticles (of a size retained on а 2U-inesh sieve) which surrounded 
the refractorv chamber, intended for the testing of refractory 
materials. For a heated length of eight inches and a diameter 
of 24 inches, 10 kW was required for a temperature of 
1.700 deg. C., the current being 195 amperes and the voltage 
80 volts. This furnace could be used on 100-volt mains— 
although wastefully—by using an external resistance, and on 
mains specially provided for are welding (70 or 80 volts) it 
could be run with the maximum economy. One of the chief 
defects of granular resistance was the tendency to irregular 
heating, owing to lack of uniformity in packing. To overcome 
this, furnaces had been made with a number of electrodes 
entering round the sides, and connected to switches, which 
enabled the current to pass between any given pair, so con- 
trolling the temperature in sections. Another drawback was 
the absence of a good refractory material which would with- 
stand 2,000 deg. C. The granular furnace possessed the advan- 
tage of cheapness, and the current strength was such that a 
transformer was not needed to reduce the voltage from suitable 
mains, so that a direct-current supply could be used. A form 
of furnace, due to Hancock, consisting of a number of carbon 
rods in series, running along the outside of the refractory 
chamber, and forming a kind of cage round it was then des- 
cribed. The ends of the separate rods were connected by 
graphite strips, and both were preserved from oxidation bv 
covering with a carborundum composition, highly compressing 
and then baking at a high temperature. Carbon treated in 
this manner was highly resistant to oxidation, and by using 
a number of rods in series sufficient resistance could be built 
up to enable the furnace to be attached to mains. A furnace of 
4 inches diameter, with 14 inches of heated length, consumed 
5 kW at 1,000 deg. C., and 8 kW at 1,500 deg. C., and with 
a satisfactory refractory a temperature of 9.000 deg. C. could 
be obtained. This furnace appeared to be the best at present 
available for the workshop treatment of high-speed steels, the 
prevention of oxidation of the carbon being overcome without 
the uses of special gases or vacuum pumps. | 

Dealing with appliances used in conjunction with resistance 
furnaces, Mr. Darling said that a very useful addition to a 
furnace used for hardening carbon steel was some form of 
magnetic detector. Experience had shown that the best tem- 
perature at which to remove an article for quenching was that 
at which demagnetisation was just complete, which was some- 
what higher than that of decalescence, and as the loss of 
magnetic properties was not abrupt, a good magnetic detector 
should be capable of indicating the final stage of demagnetisa- 
tion. It should, moreover, for general utilitv, be adapted for 
either a d.c. or an d.c. circuit. Mr. Darling heated a steel wire 
bv electricitv, the wire expanded, but when the current was 
switched off it cooled to a point, then expanded again and 
ultimately cooled completely. With the aid of a magnet he 
showed that the wire was non-magnetic when hot, but mag- 
netic when cooled. Mr. Darling illustrated the Bastian indi- 
cator, which indicated by means of a compass needle when 
demagnetisation was reached. When steel was inserted into 
the furnace the needle was deflected, but, when demagnetisa- 
tion commenced, the needle swung back, reaching its original 
position on completion. The Wild-Barfield indicator. for use 
with alternating current. consisting of a moving coil placed 
between the poles of an electro-magnet, and carrying a pointer 
moving over a scale, was also described, as well as a detector 
Which gave an audible signal when demagnetisation was com- 
plete, the latter being designed by the Hon. C. W. Stopford 
and the author. The indicator gave verv good results, did 
not need watching, and was suited to either direct or alterna- 
ting current. 

In conclusion, Mr. Darling said that future developments 
of electrical resistance furnaces in workshop practice would 
largely depend upon cheap electricity, reliable refractories, and 
Improved heating elements, 


Discussion. 


The CHAIRMAN, referring to the steel which announced that 
it was demagnetised by ringing a bell, said that manganese 
steel would not behave in that manner, because if this were 
heated and cooled it did not change. so that it was important 
to know the composition of the material. His firm had dealt 
with no less than 100,000 tans of steel turnings during the 
war, Which otherwise would have been wasted. We should 
not produce cheap steel electreally, however, until we obtained 
cheap power: perhaps some dav we should get energy at 0.54. 
or O.4d.. or less, and then no doubt metallurgical operations 
would be carried on by electrical energy. 

Mr. L. W. Wirp said that silica was a very good refractory in 
furnaces of the sizes used in the laboratory, but was utterly 
Impossible in really large sizes. Comparing the costs of elec- 
trical and gas operation, he said there was not the least doubt, 
with reasonable cost of energy, that the electric furnace, for 


hardening steel and the like, cost less than gas heating for a 
similar output. In addition, a still greater saving was gene- 
rally made in respect of the cost of labour, partly by using 
unskilled of semi-skilled labour, and partly by obtaining & 
larger output per man. It was difficult to get comparisons, 
but when they were obtained they always favoured electricity. 
As to the upper limit of the resistance of nickel-chromium 
windings being 1,000 deg. C., for industrial purposes, he 
agreed, but in special cases, by using wire of the very best 
quality, by slow heating up and careful nursing generally, one 
could work the laboratory furnace quite satisfactorily up to 
1,200 deg. C. He was glad that Mr. Darling was so hopeful 
that we should have an alloy to withstand 1,800 deg. C. without 
oxidising, but the difficulty would be to obtain a refractory 
to go with it. Unfortunately, the refractory makers' usual 
method was to take a really refractory powder and stick it 
together with a small quantity of ordinary fireclav. This 
resulted in deformation and a refractory made up in that wav, 
if used at a temperature of 1,800 deg. C., would probably 
attack the alloy. He considered that a refractory which would 
be required for that work would be something of the nature 
of a pure alumina or pure zirconia, sintered together at its 
own natural sintering temperature without any additional 
bonding material. That. he believed. would come when the 
wire came. With regard to the use of demagnetisation detec- 
tors, the non-magnetic temperature was the right tempera- 
ture to which anv steel should be heated, no matter what the 
carbon content: it was also the right point for a good many 
of the allov steels, but it failed to be of use where the amount 
of alloy became very large. 

Mr. N. Cameron said he had used a Hermus furnace for 
nearly seven vears quite satisfactorily; it had been taken to 
pieces and re-wound on a number of occasions. The tempera- 
ture at which this furnace worked was from 950 to 1,000 deg. 
C.. but they could go beyond that by using nichrome wire 
put straight on to the Heræns tubes. When silica tubes and 
nichrome were used, however, the silica began to soften. and 
there was a combination of the nichrome wire with the silica. 
He had found the round wire very much better than strip. 
because it was more durable, and if it were possible to use 
two wires in parallel, it was more satisfactory than using 
one. An English firm had quoted him £19 for a small fur- 
nace: this was exorbitant. and he believed he could build it 
for about £5 or £^. 3 

Mr. DARLING said he had tried to get an alloy made of a 
definite composition, of aluminium and nickel in atomic pro- 
partions. That had the very remarkable property of having 
a higher melting point than nickel or aluminium; the melting 
point of the alloy was about 1.600 deg., whereas that of pure 
nickel was abaut 1,450 deg. Some time ago he had asked a 
number of people to make it, and thev had promised to send 
him samples within a week, but he had not yet received them, 
and concluded that there must be some very great difficulty in 
making it. With the high-frequency furnace brought out bv 
Dr. Northrup, in America, a temperature of 2,000 deg. had 
heen reached within two or three minutes, but there was 
difficulty in supplying the high-frequency current. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


President's Address at North-Eastern Centre.—Abstract. 


THE Presipent (Mr. Frank Gil, O.B.E.), attended a meeting 
of the North-Eastern Centre, at Newcastle-on-Tyne, on 
January 8th, and delivered an address to the members. Mr. 
F. б. C. Baldwin presided. 

Mr. GiLL, before commencing his address, said а few words 
about the Institution itself. It was the Institution that had 
the largest number of members; and, that being so, they 
must realise the responsibility it carried. with it. They had 
nearly got to the nint that many persons desired when they 
talked about registration. — Membership of the Institution 
was not compulsory by law, but it was becoming very desir- 
able and there was no doubt that men who were in a position 
to judge, in а position to select men, and had a voice in the 
payment of men, were beginning to attach great nnportance 
to the question of qualification. Having regard to the all- 
pervading character of electrical engineering, if the Institu- 
tion did its work properly it must grow into a very big con- 
cern, and the responsibility for it doing its duty lay on the 
meinbership. 

Engineers had given з new meaning to the word 
“economics.” Engineering was not merely applied physics, 
but something more. The engineer had not only to take the 
facts given by science, but to apply them in the most eco- 
nomical fashion, and the engineer's problem was really to 
select a method of doing what was required at the least cost 
or by the least ernployinent of human labour. Specification 
Was an important matter; for two things might be compared 
in price which were not the same in quality or in service, 
but it was in this wav that they got the true engineering 
function—that of selection. Tt was a real engineering prob- 
lem to find a specification which cost least in the proper 
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sense. The engineer was vitally concerned with the well- 
being of his firm, and a good man would alter his method 
according to the job he had in hand. In this connection 
annual charts were of importance; annual charges, he said, 
did not show sufficient detail; they must have details as to 
time and percentage before they could decide what machine 
or system they should select. Depreciation was very import- 
ant and was a question for the engineer, and him alone. The 
straight line method of calculating depreciation was wrong. 
The Inland Revenue authoritiey were inclined to allow as 
little as possible, so as to show as much profit as was possible, 
so that they should get as much tax as they could. Only an 
engineer could assess depreciation, and he could not do it 
unless he took up the study of economics. Much of the 
teaching in engineering really concerned apparatus; what was 
required was a study of systems, and consideration of the whole 
system involved. Some might ask why engineers should 
worry about systems. The axiom of the American Federation 
of Engineers that ‘‘ service to others is the highest appeal 
to human nature" might be regarded as one answer; the 
other was that the right application of economics gave a 
greater power to purchase. The point was that the more 
cheaply a thing was made the greater was the number of 
persons able to purchase it. The British workman seemed 


to have been taught that there was only a certain amount of 
work to be done, and that when that labour was finished 
they would be paid off; therefore, if he did too much it would 
do his " pal " out of a job. That was a fallacy, although at 
the bottom there was a generous sentiment. Hard work 
would assist to bring down prices, make for increased sales, 
and lead to more work. The facts of economics had to be 
accumulated by & painfully slow process. There were two 
special ministers to mankind in a normal state of health— 
there were the engineers, who ministered to the people's 
bodily needs (who took the facts which science gave them and 
applied them to the greatest benefit of mankind) and the 
artists who ministered to their mental needs. There was 
no means of evaluating those services, but the human 
community was not satisfied until at least those two sides 
of nature were catered for. The work of the engineer was 
beautiful if it was well done; surely every item of useless 
cost overcome, and every item of waste eliminated, was some 
achievement and was worth the effort needed to accomplish 
it. In that it seemed to him the engineer should find his 
address, e 

Mn. C. TURNBULL, Mr. W. C. Mountain, and DR. THORN- 
D spoke very briefly on the subject of the President's 
address. 


DOMESTIC LOAD BUILDING. 


Suggestions upon Propaganda. 


Discussion at Edinburgh, 


Mr. W. A. GiLLorr’s paper on the above subject (which was 
abstracted in our issue of December 8th, 1922) was read and 
discussed before the ScorrisH CENTRE of the INSTITUTION OF 
ELECTRICAL ENGINEERS on January 9th, when Mr. A. S. Hamp- 
ton presided. | | | 
Мк. В. B. MITCHELL opened the discussion by congratulating 
the Institution on accepting а paper of this kind—the first 
commercial paper which the Institution had ever accepted, and 
one which was so urgently required. The domestic load had 
a feature of continuity which the industrial load did not 
possess, and if some undertakings had had a good domestic 
load to keep them going during the dull times in industry, they 
would not have felt the effects nearly so much. In Glasgow 
the domestic appliances connected totalled 17,165 kilowatts, and 
the consumption of those appliances amounted in one year— 


last year—to 6,506,000 kWh. They had also in business рге-. 


mises appliances, other than for lighting, totalling 15,080 kilo- 
watts. Propaganda was useless unless one had a tarif to 
build the load upon. Mr. Gillott’s sentence :—'' The author 
inclines to the opinion that the fixed charge should be suth- 
cient to cover a consumer's normal lighting costs when the low- 
unit charge is added," he agreed with, and thought that the 
fixed charge should be made stiff to begin with, in order that 
the running charge might be as low as possible. The draw- 
back to that system of charging was that to the ordinary 
consumers it was too great a plunge. He had to promise to 
pay something like £8 10s. before he used any electricity at 
all, and, particularly in Scotland, the ordinary man would 
hesitate before he took on such a commitment. But with a 
tariff which would lead him on in steps in such a way that 
he never knew how he was getting deeper and deeper into 
the use of the electric service until he arrived at the stage 
when one could put forward the above tariff with a fair 
amount of assurance that he would accept it, then it should 
be quite easy to prove to him that it would be to his advan- 
tage. The running charge must be less than 14., and he 
agreed with Mr. Gillott that this fixed charge which he put 
forward should cover the lighting energy only— perhaps more 


` than that—and that the demand of the heating and cooking 


appliances should not be taken into account in making up 
the fixed charge. It had been proved conclusively that the 
domestic load was nearly always in its entirety an off-peak 
load. With a fixed charge of something like 10 or 124 per 
cent. of the rental and a running charge of 4d., a tremendous 
development could be made in the domestic load. By taking 
10 per cent., plus 34., and superimposing that on the rate 
in use in Glasgow, the small user—the man with a rental of, 
say, £35—with a fixed charge of £3 10s., plus 4d., would be 
ready to change over to the new system when his consumption 
reached 900 kWh per annum. Similarly, consumers occupying 
houses rented at £40, £60, and £70 per annum, would be ready 
for changing to the new svstem when their consumptions 
reached 1,200, 1.400, and 1.700 kWh respectively, with an aver- 
age price of 1.49d. per kWh. If on the new rate he used, say, 
3,000 kWh, the average rate for all electricity used was 1.06d. 
In Glasgow thev had 400 cookers on hire at a rental of £9 
per annum, which was less than the 20 per cent. figure put 
forward by Mr. Gillott. Mr. Mitchell then explained to the 
meeting a number of curves showing the demand from 
domestic consumers in residential areas in the city. 


Mn. E. SEDDON referred to the difficulty of heating water, 


and thought they might consider thermal storage, and if they 
could embody in cookers an arrangement for utilising in the 
morning some of the heat stored during the night, it would be 
an advantage. The industrial load was now getting a very 
low rate, and if the domestic load developed at the same 
rate, they would be getting down to a flat rate all round both 
tor domestic and power loads. The flat rate was the desirable 
rate if they could adopt it. ‘The curves shown by Mr. Gillott 
were taken from specially-equipped houses, and the consump- 
tion was higher than what might be expected from the 
ordinary householder. Slot meters might be very nice for 
the artisan's house, but people in the large residential districte 
would not take very kindly to them. | 

Mr. R. HARDIE expressed entire agreement with the author. 
Glasgow had been proceeding generally on the lines laid down, 
and the results indicated that they were sound. A vast desirable 
load awaited exploitation, and was obtainable with the mini- 
mum of expenditure. The electric cooker alone, in use three 
times a day all the year round, would convert a non-paying 
hghting consumer into a profitable one without additional 
expenditure on feeders, mains, or service cables. It was 
nothing less than effrontery to canvass the public to use elec- 
tricity when the canvasser was himself using other methods, 
and the way should be made very easy for every employé of 
an electricity supply undertaking to live in a wired house and 
gain the first-hand expenence which would enable him to 
spread the gospel. The advertising value of this would be 
far reaching. Another branch of propaganda urged by the 
author, the '' Electric Home ” exhibit, was deserving of more 
general adoption. 

MR. A. Mears urged, at any rate for the start, simplicity of 
tariffs. In future one might quote a high-standing charge per 
kilowatt and a low-running charge when devices such ав 
thermal storage were in use, but with only the ordinary heater 
a satisfactory flat rate, which the consumer would understand 
better, would more likely lead to good business. In Edin- 
burgh consumers in good-class property never objected to put- 
ting 1п the two-meter second circuit. The heating load would 
only increase considerably when cookers were hired out. The 
author stated the number of kWh per annum per kilowatt 
installed to be 360 for 65 kilowatts installed, which gave 
23,400 kWh, but 23,400 kWh with 19 kilowatts of maximum 
demand gave a load factor of some 14 per cent.—which, so far, 
was far too low. The sum of the maximum demand of con- 
sumers divided by the maximum demand on the station should 
give a figure near 24 or З, but the author mentioned a figure 
of 9. 

Pror. F. G. Bairy thought that before consumers could be 
expected to adopt electricity to any considerable extent in 
ihe household, they ought to be allowed to test its merits, 
and it ought to be possible to install the apparatus in some 
temporary way, so that the wiring and fixtures could be 
removed without difficulty in the event of the consumer's being 
dissatisfied with the appliances. So far as the beating of 
rooms and the provision of hot water was concerned, the most 
satisfactory way of performing these services was by a central — 
heating system in conjunction with electric radiators. 

Мв. W. J. Coorrr could not understand the attitude of 
business men towards the two-part svstem of charging. No 
one knew better than business men what on-cost charges were, 
vet when an electricity supply authority proposed to charge 
for its product on the basis of an on-cost charge. plus a charge 
per kWh used, there was difficulty in getting them to appre- 
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ciate the system. He had overcome the objections to a certain 
extent by expreseing the standing charges in banks of kWh, 
eomething on the lines of the Glasgow domestic heating tariff. 
Hampton) asked Mr. W. A. 
the Journal. A 
h per room, plus a running 
charge per kWh used, would only necessitate one meter, a 
very low rate per kWh, and everyone would understand it; 
it was practically the same ag the Glasgow Corporation rate. 


ORNA 
Discussion at Leeds. 


Mr. W. A. Gillott's Paper was read and discussed before 
the NoRTH-MIDLAND CENTRE OF THE INSTITUTION ОЕ ELECTRICAL 
ENGINEERS, when Mr. W. B. Woodhouse presided over a good 
attendance. 

MR. P. Furness opened the discussion. He said that in 
one of their districts where a number of consumers had 
adopted the residential or two-part tariff, the news had spread 
so rapidly that they had got 50 per cent. of the domestic 


to the devel pment of domestic electricity in the West Riding 
of Yorkshire, was the difficulty in getting Yorkshiremen to 
buy the necessary apparatus. There Was a good deal of diff- 


had a good hire- 


purchase system and had full powers to rig the apparatus up. 


would ask in a new district was: " 
gas?" 


electricity. One Perhaps could not blame them, 
had always been told it was expensive. 


best kind of lights. In the Showroom it was a good plan to 
have a meter that registered the pence per hour, so that people 
could see what a device was going to cost them. 

Mr. Toppin (Bradford) thought that there should be one 
electrical exhibition at least every year, consisting of every 
heater, &c. 
“tions would allow manufacturers to get more in touch with 


ad come across cases where electricity wag available for 


Would 
it not be possible for companies or syndicates to actually install 
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neighbours would talk about the methods, and that was when 


. the sales were etfected. 


necessary that the supply authorities shoul , 86 far as possible, 
get the two-part tarit adopted, and make & special effort to 
Bet people to use it. Really the difüculty now was largely the 
first cost. 

In replying to the discussion, Mr. W. A. GILLOTT remarked 
that the cost of the installation would be returned in services 
rendered within four years. 
money on a 25 per cent. basis he would jump at it. If it 
was put to persons in that manner he felt that they would 
see the force of the argument. Electric cookers or fires should 


have a two-part tariff, although the Paper suggested в one-part 
tariff. The residential curve was identical with some of the 


thing like as big as many of them anticipated. It might be 
cheap to cook at 6d. per kWh; it depended what the coal and 
k an average of lid. per kWh, 

| be secured ; lid. 
was equivalent to gas for cooking at 3g. 9d. per 
thousand ft., or about 103d. a therm. бо on fue] cost alone 
The only way 

to educate consumers was to give them a practical method of 


average amount owing to the diversity 
little over 1 kW. 


————— 


SUPER-POWER STATIONS. 


; UM M Й 
А Joint Discussion by Civil, Mechanical, and Electrical Engineers. 


———— MÀ À— 


held at Biriningham on January 25th, 1993, to d 
Advisability of Limiting to Super Power Stations the Public 
Supply of Electricty.” 

he chair was occupied by Mr. Loughnan St. L. Pendred 
(member of the Council of the Institution of Mechanical Engi- 
neers), who was supported by Major S. J. Thompson, D.S.O., 
chairman of the committee of the local branch of the Insti- 
tion of Mechanica] Engineers), Mr. J. E. Swindlehurst (presi- 
dent of the Birminghain branch of the Institut; Ivi 
Engineers), and Prof, W. татр, D.Se., МІЕ Е (of the 

/niversity of Birmingham. and chairman of the South Mid. 
and Centre of the Institution of Electrical Engineers), 

About 300 members of the three societies and 
attended the meeting. 

SIR. VINCENT L. Raves, K.B.E.. speaking as a railway engi- 
neer, felt certain that unless electricity could he produced at 
8 cheaper average rate than it was to-day many Prospective 
users, who were fully convinced that this form of energy was 


in every Way economical from many points of view, would be 


prevented from employing it. 
regard to railway traction. 
the future to definitely state that power supply at a price not 
exceeding 4d. per kWh regarded as imminent. 
uper power stations, if the idea was a limited number of 
Stations at suitable places distributing through main trunk 
lines, were admittedly impossible owing to the €normous capi- 
tal outlay—and the difficulty of carrying main cables through 


f turbo-generator plant should be 
erected in carefully-selected Positions, and an essential object 
was that the plant should produce electricity with not more 
than 2 lb. of coa] per kWh—this could be done. 
favour Generating power for individual undertakings, even for 
so large a user ag a railway company. 

With a limited number of stationg the cost of transmission 
would be too high; separate stations should be encouraged in 
large industrial areas and the smaller units should eventually 

abolished, as the time had arrived—if the coal in this 
country was to be conserved—when economica] measures must 
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be adopted (and enforced by Government legislation if neces- 
sary), so that economical, adaptable, and useful power was 
made the utmost use of. u 

No real advance was possible until the supply authorities 
had set their own houses in order, and at whatever sacrifice 
of individual and local susceptibilities this must be done. 

The simplest and most satisfactory way was, no doubt, that 
followed on the North-East Coast, where a well-managed 
company was in the saddle, but whether through the instru- 
mentality of private enterprise, a Joint Electricity Authority, 
or an Advisory Board, the control and use of all generating 
stations and main transmission lines in an Electricity District 
must be centralised if real progress in industrial matters was 
to be assured. | 

‘Capital ’’ stations were required in an increasing number. 

The cost of main transmission lines should be covered by 
the economies effected in connection with spare plant and 
improved running conditions. At the same time, a number 
of stations must remain isolated and complete articulation 
with the common system in these cases must be regarded as 
impracticable at present. 

It cannot be too strongly contended that the policy of antici- 
pating needs was essential to the full development of elec- 
tricity supply. While there was no case for the complete 
transference of existing loads to ''capital'' stations these 
stations were the main factor in the common system from 
which all users would draw their supply if a thoroughly pro- 
gressive policy was encouraged and followed. 

Mr. ALFRED DICKINSON suggested that super stations should 
be permitted to supply energy, not only in any district, but 
to any consumer willing to take it. To those interested in 
existing undertakings that view might not appeal, but if the 
best all-round results were to be obtained, should not the 
supply and sale of electrical energy be as free as the sale of 
any commercial or manufactured commodity ? 

In the near future coal would not be used for steam genera- 
tion in the way it had been used in the past; it would be dis- 
tilled, or treated in some way, to get therefrom many products 
which could be sold, and low-grade gas would be produced as 
a by-product available for steam generation, or utilisation for 
power production in some way. Could such an undertaking 
not supply energy at a cost below that of a super-station pro- 
ducing power by present methods, and should an undertaking 
of the character indicated not be permitted to dispose of cheap 
power in competition with super, or any other existing 
station? Legislation and onerous regulations had, in the 
past, greatly retarded development, and care should be taken 
not to repeat the mistake. The abolition of parochial bound- 
aries was essential. 

In the best interests of advancement should monopolies 
exist? And had they reached that stage when all industries 
could rely upon their merits for existence? 

In the near future electrical energy would be manufac- 
tured more as a by-product than a main product; but its 
sale and use must be on strict commercial principles. If 
super-stations were to have a fair chance with undertakings 
owned and worked by municipalities, municipal stations should 
not enter into unfair competition by selling energy to any 
consumer at a rate which was not fixed on strict commercial 
principles. Personally, he felt very strongly that if the elec- 
trical industry was to advance they must get away from all 
old-fashioned notions that something that was new would kill 
something that was old. If anything had got so old that it 
had become decrepit, then the sooner it was killed the better. 

Mn. R. A. CHATTOCEK said that the subject under discussion 
was one he could not endorse unreservedly. A comprehensive 
scheme of that kind would undoubtedly cheapen the cost of 
production and consequently the price that the consumer 
would have to pay. Developments must go on upon sound 
financial and engineering lines, utilising the older generating 
stations to meet the intermittent or peak load demand. which 
was only felt for a few hours a day, and carrving the bulk 
of the supply throughout each 24 hours on the more modern 
stations in which the highest economy could be obtained, at 


. the same time utilising all sources of waste heat and water 


power available where these could be proved to be beneficial. 
Such an arrangement could be applied to districts much larger 
than those that have been generally operated in the past, 
and to justify the above conclusions he had prepared figures 
giving the average results obtained in existing generating 
stations of various descriptions, which showed that the larger 
the undertaking the cheaper could electricity be produced, 
and that when the cost of transmission and distribution was 
included the large undertaking could still easily beat the small 
station. 

The examples included the older less economical stations, as 
well as the modern stations. and in order to compare those 
results with those obtained from a super station he included 


the figures that it was estimated would be obtained from the 


Nechells station of the Birmingham Corporation when com- 
pleted. In spite of the somewhat heavy canital expenditure 
on this station, the cost per kWh generated. including all 
capital charges, only worked out at about one-third the present 
average cost of the three undertakings in the former group. 
In spite of this, however, it would not pay to at once acrap 
all the older stations of the undertaking; they should be 
retained to meet the short-hour peak loads until their capital 
value was automatically written off and they were worn out. 


To this extent, therefore, the limiting of the public supply of 
electricity to super-power stations was not immediately 
justified, though as time went on the smaller stations would 
gradually disappear, which result would be automatically 
achieved. | 

Ілеот.-Сог. E. Kitson CLARK pointed out that a half-million 
tons output colliery would, out of the coal which it was 
economical to use for the purpose of generating electricity, 
provide for a 100,000-kilowatt station. The real break in costs 
came below the 50,000-kilowatts line. He, as a mechanical 
engineer, had come to the conclusion that at present the large 
generating unit was best considered in terms of 50,000 kilo- 
watts. Five kilowatts of generating plant and three of steam- 
raising plant could be accommodated per square foot of 
ground. That proportion was very significant, as under 
present circumstances they would have to have coal mines of 
enorinous size if they were going to supply the coal which 
they could economically use in producing steam for generating 
electricity; it would be very difticult to find a mine that could 
do this on a very large scale and, therefore, they would have 
to transport coal. On the North-Eastern Railway (experts in 
the transport of coal) the actual distance would not so much 
matter; therefore one of the reasons for locating their gene- 
rating power at or near the pit head fell to the ground at once 
until they were provided with a far better system of getting 
their steam power. He was told that in the large generating 
stations switches had to be very much more complicated, and 
that the present practice was to duplicate the units. If that 
were so there was every reason for getting their electricity 
made where they could make it best, and supplying it all into 
the common stock. The resolution before the meeting (if it 
was a resolution) admitted that they would have to Hos à 
central controlling authority. Large stations would un- 
doubtedly produce the cheapest electricity, but one's ex- 
perience of electrical engineers was that their fertility was 
enormous; that by the time they had got one set of machinery 
into action something better had already come to light. In 
l eeds they had come to the direct conclusion that, for the pre- 
sent, at any rate, it would be very unwise to crowd all their 
money into a super-station. 

Mr. J. Н. T. Leaae observed that electricity for indus- 
trial purposes must be cheaper, but, generally speaking, 
people got very good value in electricity for lighting purposes. 
Under the auspices of the Commissioners people were beginning 
really to take courage (particularly his municipal friends) and 
to think possibly there might be something in generating 
electricity on а big scale outside their areas. The generating 
cost in small stations when the industrial load was added, say, 
for 50 or 60 hours per week, undoubtedly was very good; but 
for the remaining hours of the working week their costs 
amounted to three, and sometimes four, times the average 
cost. To cheapen electricity they must lower capital charges 
in addition to generating costs, and capital stations to take 


.over the load when the smaller stations could not generate at 


the cheap figure were coming about gradually. A very large 
number of persons were not yet convinced of the desirability 
of placing the control of electricity under one body. The old 
idea of big stations at the pit-head was a bubble that burst 
long ago, for the reason (stated by the previous speaker) that 
they could not find collieries capable of supplying the requisite 
fuel, while, should there be trouble arising from strikes, fires, 
&c., 16 would be difficult to find other supplies of coal. 

connection with wayleaves, the Postmaster-General was 
in undisputed possession above and below the earth. He 
had hindered the distribution of electricity in rural districts 
more than anything else. 

SIR HENRY FOWLER said that the questions involved related 
much more to finance tban to engineering. They had been 
told what the price of electricity from a super-station might 
ultimately be '' at the door," but in the majority of cases they 
were not going to use it at the door. That was the point that 
would settle the economical standpoint—he would not say the 
actual standpoint. It was wholly a question of economics and 
individual circumstances. 

Mn. S. T. ALLEN suggested that neither an affirmative nor . 
a negative reply could be given. If the proposal were that 
super-stations should apply to the whole country, the answer 
would be ''No." It was necessary to consider national 
resources, including water power, to say nothing of waste 
heat. The data at present available would not permit of a 
definite reply. Again, if the country were divided into dis- 
tricts, the answer might be either '' Yes" or ‘ No." 
So much depended upon the circumstances of the case; one 
station might be the most suitable for one district, and a 
group of small stations for another. A very wrong impression 
would be given if it were thought, as had been suggested, that 
municipal authorities did not write down their plant in rela- 
tion to their electrical undertakings. They had to do it in a 
more definite way than companies were required to do it. 
The question depended upon comparative conditions, circum- 
stances, and degree, having regard always to the way in which 
interests (quite dissimilar) were served. 

Млзов A. M. Taytor spoke about the cost of transmitting 
power by underground cables as against that of the carriage of 
the coal to the generating station. The cartage of coal, based 
upon the use of 2.75 lb. per kWh (it did not always pav to 
take the most expensive coal, and therefore the above figure 
was probably a safe average one) was taken as the basis, and 
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railway carriage at 1.24. per ton-mile (0.0444. per kWh gene- 
rated per 30 wiles). In his recent I.E.E. paper it was shown 
that, by using 100,000 volts, 50,000 kW could be transmitted 
over 30 miles at an initial outlay, on account of cables only 
of £0.266 per kW per mile. By stiffening the copper 
100,000 kW could be transinitted over the same six cables at 
a cost of £0.17 per kW per mile. At least one firm of cable 
makers was prepared to make cables to work at a maximum 
potential gradient of 50,000 volts per cm., which would permit 
the voltage of transmission to be raised to 150,000, and 
enable 200,000 kW to be transmitted over the same six 
cables, three of which he proposed should be run along one 
side of a railway line and three along the other side. Under 
those conditions interference with Post Otfice wires would be 
virtually eliminated. This increased power would bring down 
the capital outlay to £0.085 per kW per mile, and interest and 
sinking fund charges at 10 per cent. worked out for the whole 
ЗО miles under those conditions to only 0.018d. per kWh—the 
figure which would have to be added to Mr. Chattock's 0.44d. 
on account of capital outlay alone. The cost of the loss of 
energy in the line and in the step-up and step-down trans- 
formers would add (taking power at 0.504.) a charge of 
0.025d. to the above 0.018d., making a total of 0.0484. per 
kWh, as compared with 0.0444. with direct coal cartage. The 
cost of special coal sidings at the receiving station and coal 
storage and distribution, also the removal of ashes (all of 
which were high in the neighbourhood of a large town) had 
not been taken account of. 

Prof. Cramp asked if, assuming a super-station in a district, 
as well as one or a group of collieries with a certain amount of 
slack, not worth more than 5s. or 6s. per ton as it lay, it were 
possible for the super-station to supply energy to those col- 
lieries at the same price as that at which they could generate it 
for themselves. If they could, well and good; let them do it. 
But if they could not there should be no monopoly; since 
monopolies had a habit of showing tyranny, it was absolutely 
necessary that individually they should insist upon having 
independence beyond that point. If the proposal were to 
limit the public supply of electricity to super-stations, then 
. his answer was—certainly not. Under certain conditions a 
station might be able to develop power, in a small radius, as 
well as a large station some distance away. Such distances 
had arisen in the case of oil engines in small stations. It was 
a matter of finance. and if it would not pay the consumer to 
take power from the super-station he should not be com- 
pelled to. 

Mr. J. C. VawpnEY said that with the coming of the super- 
station they would find their natural position. Manufacturing 
concerns reached a certain point beyond which it became un- 
economical to extend, and power stations would be limited by 
the districts which. they had to serve, and by certain 
economical bounds, those special areas being limited to manu- 
facturing districts which could utilise the electricity. There 
were some parts of the country, like Cornwall and Devon, 
which obviously could not make a paving return on the capi- 
tal outlay on a power station of any size. 

Mr. SgLBY asked why everyone was so keen to get the elec- 
trical engineer to do what he was very anxious to do for him- 
self, if he was allowed to? The task for civil engineers was 
to try to remove those obstacles which had heen placed in the 
path of the electrical engineer by law and finance. 

Sin Henry FowLEn suggested that the accountants’ part of 
the matter was what the electrical engineer was now fighting 
against, as also against legal opposition. А financial man 
examining a proposition would always cut out any hopes of 
the future, however good they might be, in favour of an 
immediate financial return on his outlay, and that perforce 
was the line the electrical engineer must work upon, unless 
some form of Government monopoly came about; therefore, 
there were manv advocates of the latter course. There was 
no monopoly, and there never could be. It was an open ques- 
tion whether the powers which had been given had at all com- 
pensated for the onerous duties laid upon certain under- 
takings. On the whole the development had been very good, 
but very slow. At the present moment it was very rapid. 

Pnor. Lea remarked that to the question in the way it was 
given on the agenda paper he would give a negative reply. 
He did not think it meant what it said. Ву the hydrogena- 
tion of coal, by tapping crude oil sources within certain 
limits, and with certain types of internal-combustion engines, 
there might be possibilities of producing power in the future 
with a consumption of perhaps 1 lb. or even less of coal per 
kWh. If it was possible, and if they concentrated too much 
on the large super-station, they might run a risk of escaping 
the possibility of development which would only take place 
probablv in smaller stations, and proceed from the small to 
the large unit. Thev must not overlook the fact that there 
were possibilities of generating power from their water 
resources. He was more opt'mistic with regard to that ques- 
tion than were manv of his friends. Any limitation of public 
supplv to super power stations would imperil future develop- 
ments in the electrical industry. 

The CHaIiRMAN. in closing the discussion, said that 
there must be no monopoly. Sir Henry Fowler had 
told them it was an economie auestion, and not a 
question for engineers at all. There he frankly disagreed with 
him. It was their first business to be good engineers; thev 
had to reduce coal consumption and increase the efficiency of 


their plant. Afterwards, us a secondary matter, economics 
would come in. The highest economy was not always, at 
necessity, the best policy ; other reasons, altogether apart trom 
the mere economy of generation, might have to be considered. 
Sir Vincent Haven had spoken about the planning of coal 
supplies. The Electricity Commissioners had already divided 
Scotland into five districts and England and Wales into 22, 
in place of the rather awkward divisions they had to employ 
last year under the original divisions of the coal controllers. 
It was an extraordinary fact that the smallest stations of all 
had the lowest coal consumption. They had concentrated on 
coal consumption when they ought to have thought of thermal 
efüciency. Although the Electricity Conunissioners anticipated 
no considerable improvement in the efficiency of the best 
stations, they did believe—and it was a very important point— 
that there would be a considerable increase of ећсіепсу in the 
medium stations. 

Mr. A. C. Pain (communicated) pointed out that it was 
absurd to burn huge quantities of coal, and then to erect 
enormous cooling towers to dissipate uselessly 60 per cent. of 
the heat units generated. Surely some better system must be 
found eventually, and in the meantime the most likely way to 
perpetuate or prolong such & system was to give & monopoly 
to the super power stations. Such stations, if they were to 
supply small quantities of electricity, should ulso be required 
to receive small quantities of electricity from anyone who 
could generate more cheaply. 


THE BRITISH INDUSTRIES FAIR. 
London and Birmingham. 


THE ninth British Industries Fair opens simultaneously at 
the White City, London, and the Castle Bromwich Aerodrome, 
Birmingham, on Monday next. The utility and popularity of 
this annual event increases from year to year, and the term 
" Britain's shop-window,’’ once applied to it, is certainly 
apposite. As in previous yeurs, the London section, which is 
under the direct control of the Department of Overseas Trade, 
will consist for the most part of the lighter products of 
British firms. The Birmingham section, under the «gis of 
the Birmingham Chamber of Commerce, is likely to prove of 
greater interest to most of our readers, as it is there that the 
more substantial engineering products will be on view. 
Between them the two shows cover practically the whole of 
British. industry, saving only textiles which, up to 1921, were 
separately exhibited, but eventually dropped. 

Invitations to visit the Fair have been sent to a quarter of 
a million trade buyers in the United Kingdom, and to 50,000 
buyers overseas. All exhibitors are actual manufacturers, a 
circumstance which prevents a great deal of confusion and 
waste of tiine owing to the same goods being shown in 
different places. 

We have received an advance copy of the catalogue of the 
White City section, and from this we have extracted the 
names of firms displaying electrical goods or articles of use 
to the electrical industry. From Birmingham a preliminary 
list of exhibitors has been obtained, but we believe this to 
be incomplete. 


The following firms are exhibiting :— 


London. 
G. C. Aimer. X-ray tubes, high-frequency apparatus, and 
radio apparatus. 
Cinema Traders, Ltd. Projectors, optical lanterns, &e. 
Will Day, Ltd. Kinema projectors. 
Alfred Dunhill. ‘* Lytup " ladies’ handbags. 
Electric Gramophones, Ltd. Electric grammophones, &c. 
The Ever-Ready Co. (Great Britain), Ltd. Portable electric 
lamps, dry batteries, &c. 
Gillett & Johnston. Electric clocks. 
Hopkin & Williams, Ltd. Chemicals for electrical purposes. 
The Horstmann Gear Co., Ltd. Time switches, &c. 
Meccano, Ltd. Electrical toys, radio-telephony apparatus. &c. 
Ernest F. Moy. Arc lamps, and kinematograph apparatus. 
Omnia Kine Apparatus Co., Ltd. Kinematograph apparatus. 
Ross, Ltd. Kinematograph projectors, &c. 
Svnchronome Co., Ltd. Electric clocks. 


Birmingham. 
Accles & Shelvoke, Ltd. 
Ackroyd & Best, Ltd. 
Automatic & Electric Furnaces, Ltd. 
treatment of steel, &c. 
Batteries, Ltd. 
Bell's United Asbestos Co., Ltd. 
Britannia Tube Co., Ltd. ч 
British Electrical Repairs, Ltd. Examples of repaired elec- 
trical machines. 
British Engine Poiler & Electrical Insurance Co., Ltd. 
British Mannesman Tube Co., Ltd. 
Cable Accessories Co.. Ltd. “ Revo’’ appliances, electric 
lighting fittings, &c. 


Furnaces for the heat 
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W. Canning & Co., Ltd. Electro-plating apparatus and 
chemicals. 

Cape Asbestos Co., Ltd. 

Carron Company. Electric cookers, grills, &c. 

Clayton Wagons, Ltd. 

Clear Hooters, Ltd. Electric horns, &с. \ 

Continuous Reaction Co., Ltd. | 

Coventry Electrical & Engineering Co. 

The '" Daisy " Vacuum Cleaner Co., Ltd. 

The Delta Metal Co., I.td. 

Ebonestos Insulators, I.td. 

Edison Accumulators, Ltd. ‘‘ All-steel ” aceumulators. 
Edison Swan Electric Co., Ltd. Lamps, radio valves, electric 
fires, lighting fittings, &c. . 

Feed Water Specialists Co. 

Fielding & Platt, Ltd. 

Firth-Brearley Stainless Steel Syndicate, Ltd. 

Holt & Willetts. Cranes. hoists, &c. 

Kelvin, Bottomley & Baird, Ltd. 

John Kirkaldy, Ltd. | 

Newton Bros. (Derby). Ltd. А.с. and d.c. motors, b.p., d.c. 
generators, patent reversing drive, &c. 


Park Royal Engineering Works, Ltd. Truck-type cubical 
switchgear. Р г. 

С. Н. Parsons, Ltd. 

G. D. Peters & Co., Ltd. Electric welding plant, industrial 
electric trucks, &c. | 

Premier Electric Heaters, Ltd. Domestic heating and cook- 
ing appliances, &c. 

Railway Signal Co., Ltd. 

The Rawlplug Co., Ltd. 

The Selson Engineering Co., Ltd. 

The Steam Gauge Manufacturing Co. 

Superheat Furnace Co., Ltd. 

Sutcliffe (of Crumpsall, Ltd. Vulcanised fibre. 

Tangent Tool Engineering Co., Ltd. 

John Thompson, Ltd., Wolverhampton. 

Tubes, Ltd. 

J. H. Tucker & Co., Ltd. Ironclad, &c., switch and fuse-gear, 
tumbler switches, and accessories. 

venue Time Switches, Ltd. Time switches, current limiters, 


Mark Webber, Ltd. Oil engines, &c. 


THE VAUXHALL MOTOR-CONTROL PILLAR. 


A New E.A.C. Product. 


THE varied products of the several works of the Electrical 
: шешн Co., Ltd. (incorporating Messrs. Bray, Markham 
and Reiss, Ltd.), need no introduction; and the new apparatus 
which we have from time to time described bears witness to 
the fact that no relaxation of the continuous effort to im- 
prove upon what has already been achieved is permitted. It 
occasioned no surprise, therefore, when we were recently given 
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Fic. 1.—New '' VAUXHALL " 
MOTOR-CONTROL PILLAB. 


the opportunity of inspecting still another piece of new switch- 
gear that has been produced, which possesses several features 
worthy of note. 

It takes the form of a foor-fixing pillar-type motor-control 
panel, of which the accompanying illustrations show several 
different views; in this have been incorporated the good points 
of similar gear manufactured by both the above-named organi- 
sations. One of its chief features is accessibility; no matter 
how cramped the position in which the pillar may be installed, 
every part of it is easily get-at-able and, even should it not 


operated circuit breakers (contactors). 


Fic. 2.—РилАК wiru Hovsixa REMOVED. 


be possible to open the rear door, the whole of the panel can 
be withdrawn from its housing through the front door. As is 
shown by one of- the illustrations, бу. - 4, the resistance 
grids are hinged so that each may be lifted and inspected with. 
out any obstruction from the others, and the component parts 
of the pillar can be taken to pieces and re-aasembled in a short 
space of time, as we had an opportunity of witnessing. The 
panel presents & pleasing appearance, and its overall dimen- 
sions cannot be taken exception to. ; 

The ‘‘ Vauxhall ” pillar consists of a sheet-steel housing 
with a cast-iron crown and base, hinged doors at the back and 
front, and external operating handles. Each panel contains a 
drum-type isolating switch and two single-pole magnetically- 
The latter are fitted 
with no-voltage and overload release devices in each pole, and 


Fic. 3.—Front View ОЕ PILLAR. 


are fully interlocked with and actuated by the handle of a 
'" Vauxhall ’’ starter provided with roller contacts and one- 
minute rated resistance consisting of either B.M.R. enamelled 
stcel-tube elements or ‘‘ unbreakable '" grids; the resistance 
material is in all cases non-corrodible. 

The starter embodies the well-known E.A.C. *' inching " 
feature which ensures that all current breaking is done on the 
contactors and never on the starter contacts. The overload 
release is operative at all times, and the combination of starter 
and contactors provides all the advantages of a loose-handle 
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и breaker; moreover, there ів only one operating hand- 
Ww Ф [] 
A shunt regulator is fitted when the pillar is to control a 
variable-speed machine: it is interlocked with the circuit 
breaker so as to ensure that the motor will start with full 
field strength, the interlock being of such a character as to 
obviate the possibility of a high back e.m.f. being generated 
when shutting down. A push button is located on the side 
of the pillar for stopping purposes; in addition, the motor may 
be stopped at any time hs turning the isolating key (shown at 
the bottom of fig. 1) to the '' off ’’ position, or by moving the 
starting hand wheel backwards. ln any event the circuit is 
broken by the contactors. Besides all the necessary inter- 
connectors and cable sockets, terminals are provided for the 
use of distant " stop " and * inching " buttons if they are 
required. 

e isolating switch is mechanically interlocked with the 
front und rear doors so that the latter cannot be opened whilst 
the isolating switch is in the '' on ” position and, conversely, 


Tic. 4.—ReaR View OF PILLAR. - 


the isolating switch cannot be closed while either door is open. 
The isolating switch and the two supply terminals are enclosed 
in ironclad compartments so that there is no possibility of a 
shock being obtained during the process of inspection. Both 
the front and back doors are very large, and yive good access 
to all internal fittings. The frames carrying the resistance 
tubes are hinged to facilitate the replacement of any damaged 
tubes, whilst the complete slate with its fittings can be re- 
moved through the front opening by undoing the slate fixing 
bolts and the connections at the bottom of the slate. The 
housing is removable by undoing two crown bolts, and 
this leaves the interior intact, as no part of it is carried on the 
housing. ' 
For industrial use the front door is glazed. while for mining 
and for marine work (if specified) sheet steel is fitted in place 
ef glass. The robustness and good workmanship characteristic 
of all E.A.C. apparatus are not lacking in the new product 


RBVIEWS, 


The Electro-Metalluryy of Steel. By Coun C. Gow, 
B.Sc. (Eng. Assoc.R.S.M., M.LM.M. Рр. xvi+351; 


figs. 132. London: Constable & Co., Ltd. Price 27s. 6d. 
net. 


This book formsone of the sections of the Treatise on Electro- 
Chemistry planned and edited by the late Bertram Blount, 
and we may вау at once that on the whole it is the most coirm- 
plete work on the subject at present available in English. ‘The 
author is à metallurgist of wide experience and of high scien- 
tific attainments. and as a consequence the subject is treated 
throughout in a thoroughly systematic fashion. Many writers 


seem to forget that an electric furnace is essentially a furnace, 
and not an appliance for the utilisation of electrical energy, 
important though that aspect of the matter may be. Mr. Gow 
keeps to the fore the metallurgy of electric furnace practice. 
and the best sections in the book—they form the greater part 
of it—are those dealing with general metallurgical principles 
as applied in furnaces which are heated electrically. Com- 
pared with this, descriptions of types of furnaces are compara- 
tively unimportant, while the futile attempt often made to 
teach electrical engineering by the way is carefully avoided by 
the authors. None the less, the purely electrical side of the 
subject is not neglected, and while the fundamental ideas with 
which the user of the electric furnace will have to be con- 
versant are given in the form of & chapter of electrical defini- 
tions, the general principles and applications of alternating 
current are also briefly described and presented in a manner 
that will be readily comprehensible to those without special 
knowledge. This ''little knowledge ' is essential when the 
metallurgist has to discuss with the electrical engineer prob- 
lems of power consumption and control that are inseparable 
from the metallurgical aspects of the subject. 

The essential idea underlying the electric furnace is that 
electrical heating enables chemical reactions to proceed in an 
atmosphere uncontaminated with oxidising gases and under 
slags of special character--operations impossible in gas or 
other types of furnace. Hence the supreme value of the elec- 
tric furnace as a refining agent. But the efficacy of the refining 
process depends largely on the high temperature of the metal 
and slag, and the attaininent of high temperatures and the ease 
of temperature-control possible in an electric furnace are almost 
as important a feature as its freedom from oxidising and con- 
tuminating gases. The conditions that determine the tem- 
perature and its control are partly mechanical, partly thermal, 
partly electrical, and partly chemical. The last of these de- 
pends on the reduction and refining processes that take place, 
while the thermal conditions depend on furnace design and 
the refractory and other materials used in construction. Mr. 
Gow deals fully with both of these subjects, and if his treat- 
ment of mechanical regulation and electrical control is less 
complete, it is because he is addressing the metallurgist in the 
first instance. 

Electrical engineers have, perhaps, been too slow in coming 
forward to assist the electro-metallurgist to solve his specia! 
problems. We think that a careful study of this book will 
help them to appreciate his needs and to see possibilities for : 
considerable extension of electricity supply. In no less degree 
it will help the steel! metallurgist to make use of a mode of 
operation invaluable for special purposes, such as the melting 
of scrap and the manufacture of highly-refined steel and of 


the ferro-alloys now so greatly used, and yet also capable of | 


very extended general application and development. 


Dynamo Design and Construction. Ву A. H. Avery, 


A.M.I.E.E. Рр. 111+264; figs. 406. London: Cassell 
and Co., Ltd. Price 6s. net. 


Here we have a book dealing with the small dynamo. Ex- 
perienced designers find that it 1s by no means easy to predict 
the performance of а tiny dynamo or motor as accurately 
ах that of a large machine, due to the preponderating in- 
fluence of secondary effects in small machines. Fortunately 
the issues at stake are not so great in the former as in the 
latter case, but it is nevertheless desirable to know how to 
calculate the parts even of a model machine. 

The author really gets to work in Chapter III on types of 
armatures, and in Chapter IV on types of field magnets, and 
shows his close acquaintanceship with his subject. It is 
somewhat misleading, however, to say that ''interpoles are 
there for the correction of flux distortion due to armature 
interference with the main field." Then comes a chapter on 
bearing brackets, end shields, and frames, in which different 
types of motors are illustrated. Much useful information is 
given on bearings, commutators, brush holders, &c., though 
it 1s strange to read that self-aligning bearings are largely 
used in cheap motors of fractional horse-powers. Are they 
not also used in larger motors? 

After an excellent mechanical treatment we come to the 
electrical part. The output coefficient is introduced, but the 
author has got his mathematics rather mixed up on p. 76. 
The discussion on design is illustrated by the complete design 
of a dynamo for 4 kW at 100 volts. Everything is here ex- 
plained with such detail that however ignorant a keen reader 
may be at the outset it is hard to see how he can err. Even 
with this the author is not satisfied, and he adds a long 
chapter on armature connections. Then follows much useful 
information on insulating materials and testing. Theory is 
briefly touched upon in a chapter on commutation and arma- 
ture reaction. The complete details and drawings of a 100- 
watt machine are then given, while the last chapter is devoted 
to motor-generators. 

Altogether we find this a good book; indeed, we do not 
know of a better book on very small machines. Though 
there are doubtless some points about which caution is needed 
we have seen nothing that would lead astray a reader who 
thought about what he was reading. There are many worse 
ways in which the amateur might spend 6s. 


[ 
н. ——— o —À І 


Vol. 92. No. 2,360, FEBRUARY 16, 193.] THE ELECTRICAL REVIEW. 


279 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
: if considered of sufficient interest, 


The *'* Flash-o-Lite ’’ Adaptor. 


In our issue of November 24th, 1921 (p. 810), we described 
a lampholder-adaptor which, by means of a thermostatic 
device, switched an electric lamp “` оп” and “ off ” for regular 
periods, making it suitable for application to flashing signs. 
The GENERAL ELECTRIC Co., Lip., Magnet House, Kingsway, 
W.C.2, has produced a similar article, which, however, 
possesses the distinctive feature of adjustment of the flashing 
period by a small screw. The contacts are of platinum silver 
which will withstand a great deal of hard usage. 


The *'' Bungalow ” Fire, 


Tur Arora Co., of Loughborough, has recently put on the 
market the '" Bungalow " fire, illustrated in fig. 1. This is 
of simple design, consisting of two end castings and a sheet- 
iron or aluminium shell. Into this shell the element mounted 
on а wrought-iron strap is fitted, being held by three screws; 
one through each of the end castings, and one in the centre 
of the back. Two insulated pin terminals project through 
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Fig. 1.—TnHE& '" BUNGALOW " FIRE. 


the back, and to these are fitted insulated plugs. The front 
of the shell is protected by a wire guard, and a wire handle 
is provided. The element can be of either 750 or 1,000 W. 
The fire is 114 in. high, 11 in. wide, and 7 in. at base, and 
its weight is 74 lb. 


The “* Durex " Wiring System. 


Another addition to the many wiring вуѕёе now in use 
has been made by SiMPLEX. CoNpvrrs, Ltp., Garrison Lane, 
Birmingham. ‘ The Durex ” system, as it is called, possesses 
the advantage of being applicable to either metal-sheathed or 
cab-tire-sheathed cables, both of which types are made by 
the company for use with the system. Both kinds of cable 
are made in twin and three-core flat stvles and a wide range 
of sizes is available.. The main part of a wiring system, apart 


Еа. 9.—'' Durex ” 
CONNECTOR Box. 


Fic. 9.—'' Durex ” 
WATERTIGHT JUNCTION. Вох. 


from the cables, is the connector box. In the “ Durex ” system 
this is a substantial cast metal box of circular shape (fig. 2) 
(22 in. in diameter and 12 in. high), with glands consisting of 
а lead cone grip held in position by a gun-metal cap secured 
to the box by two small round-headed brass screws. The 
cover 18 secured by two screws. In the centre of the bottom 
of the box is a single countersunk hole for the fixing screw. 
(һе porcelain connectors are made with one, two, or three 


'" ways," or a single piece may be obtained consisting of a 
circular base with a raised shield in the form of а cross for 
use in watertight boxes. The ceiling roses, tumbler switches 
wall plugs, &c., are all contained in covers similar in size 
and shape to the connector box, but there are also other 
designs available. The watertight junction box (fig. 3) is in a 
separate class, special glands and cover being provided. The 
system also includes ironclad fuses (d.p. and s.p.) and distri- . 
bution boards. The fittings are stove-enamelled in a French 
grey colour. А 
А Glass-wiping Machine. 


The cleaning of drinking glasses in hotels, restaurants, and 
similar establishments is generally a lengthy process owing to 
the unsatisfactory nature of the methods employed. A ma- 
chine has been designed by Мг. Е. IRELAND, of Chorlton-cum- 


PN 
> 


ла = 

х T - a 

“> „ы ^ 3 3 ed» 

a eo = 4. . ic " 

A5. T 

nemen at y 
м y а. "x 

TANTAS 

E Ao ГР 


UN 

е 

t FR МЕ 
* 


Ета. 4.—A GLASS-WIPING MACHINE. 


Hardy, Manchester, to speed up glass cleaning. This machine, 
which is illustrated in figs. 4 and 5, embodies a small electric 
motor which drives a central spindle upon the end of which 
is mounted a circular wiping cloth or pad. Around this 
spindle are four others, each bearing a similar wiping pad, 


FrG. 5.—A GLASS-WIPING MACHINE. 


drivem by the central spindle. The glass is placed on the 
end of the central spindle and the four surrounding wiping 
pads rest on the exterior of the glass; they rotate at a moder- 
ate speed and quickly accomplish the cleaning. To keep th. 
wipers dry a small electric heater is mounted beneath them. 
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NEW PATENTS APPLIED FOR, 1923. 
^ (NOT YET PUBLISHED.) | 


Compiled expressly for this journal by Mzssns. SmrroN-Jouzs, O'DELL AND 
STEVHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


2,547. '' Method of increasing electric conductivity of alloys." Metallbank 
und Metallurgische Akt. Ges. January 27th. (Germany, January 27th, 1922.) 
2,566. '' Variable electrostatic condensers, &c." W. Dubilier. January 27th. 
2,571. “ Electric transmission of signals." J. Bethenod. January 27th. 
(France, October 4th, 1922.) 

2,582. ‘ Sparking plugs." T. K. Turpin. January 29th. 

2,592. '' Manufacture of electric incandescent lamps." H. J. 
January 29th. 

2,000. ** Wireless receivers." F. J. Young. January 29th. 
2,005. ‘ Electric furnace covers." W. C. Fox. January 23th. 
2,606. '' Trolley-head guide for electric railways, &c.’' J. H. Deas. Janu- 


Osbourn. 


2,009. ө Electro-magnetically-operated brakes." Н. T. Boothroyd. January 


2,610. ''Switches for intermittent electric signs, &c." А. B. Gregson. 
January 29th. 

2,6014. '' High-frequency transformer for wireless telegraphy, &c." E. G. 
Craven. January 2Uth. 

2,623. * Terminals for electric conductors." A. P. McGowran and M-L 
Magneto Syndicate, Ltd. January 29th. 

2,631. *'' Electric amplifying apparatus." Metropolitan-Vickers Electrical 
Co., Ltd, and A. E. L. Scanes. January 29th. 

2,645. '' Electric storage batteries.” Dagno, Ltd, and J. H. Noble. 
* January 29th. | 

9,651. '' Testing materials.” H. Baron (Signal Ges). January 29th. 

2,652. '' Telephone receivers." British Thomson-Houston Co., Ltd., and 
A. P. Young. January 29th. 
2,657. '''lelephone systems." 
January 29th. 
,004. ‘ Electric current distributing systems." Е. W. Marchant. January 


Western. Electric Co., Ltd. (G. Deakin). 


2,691. " Electric measuring instruments," J. W. Record. January Wth. 
3.692. ‘Electric measuring instruments." J. W. Record. January 30th. 
2,703. '' Electric head lamps." J. J. E. Sloan. January 30th. 

2.704. '' Electric lamp globes.” J. J. E. Sloan. January 30th. 

2,727. * Electric lamp fittings." M. J. Archer. January 30th. 

2,728. “Telephone receivers, transmitters, &c." H. W. Symons and 
F. E. Wilson. January 30th. і 
9,746. '' Telephone receivers, &c." М. Lea, Radio Communication Co., 
Ltd., and J. Scott-laggart. January 30th. 

9,751. “Ignition devices for internal-combustion engines.” А. H. L 
Morgan. January 30th. 

2,757. ** Apparatus for evacuation of electric incandescent lamps, &c."' 
General Electric Co., Ltd. January 30th. (Germany, February Ist, 1922.) 
2,758. '' Determining sound direction." Signal Ges. January 30th. (Ger- 
many, February 8th, 1922.) 

2,759. “ Receivers for sound waves in liquids." 
39th. (Germany, February Ist, 1922.) 

2,760. '' Apparatus for determining volume of air, &c." British Thomson- 
Houston Co., Ltd. (General Electric Co.). January 30th. 

2.261. ‘ Electric arc welding svstems." British Thomson-Houston Co., Ltd. 
January 30th. 

3,769, ''Carrier-current signalling systems." Western Electric Co., Ltd. 
January 30th. (United States, February 4th, 1922.) 

3,778. “ Thermionic valves." E. W. B. Gill. January 30th. 

2,774. “ Thermionic penerators.”” Ges. für Drabtlose Telegraphic. January 
Wrth. (Germany, February 14th, 1922.) 

2,783. '' Means for pulling down trolley poles of vehicles." H. Wade 
(E. R. Gainsford & Brown). January 30th. 

2,791. '' Telephone  svstems." Automatic Telephone Manufacturing Co., 
ltd., and C. Gillings. January 30th. 

2,799. “ Telephone. systems." Automatic Telephone Manufacturing Co., 
Ltd. January 30th. (United States, May 10th, 1922.) 

2,803. '' Toy electric railway switches." E. C. R. Marks (American 
Flyer Manufacturing Co.). January 30th. 

2,805. ''Electric lamps for mines, &c." M-L Magneto Syndicate, Ltd., 
and H. S. Potter. January 30th. 

9.807. “ Electric distant control systems." E. Granat. January 30th. 
(France, February 8th, 1922.) 

9,809. ''Sparking plugs." B. L. Richardson (C. George) January 30th. 
2,822. ‘Electrical devices for internal-combustion engines.” H. С, 
Chambers. January 3lst. 

2,897. ‘Ceiling гове for electric lighting." J. Pownall. January 3lst. 
2,828. ‘Electric switch." J. Pownall. January 31st. 

2,836. “ Telegraphically transmitting and reproducing writing, &c." Р. 
M. Macintyre. January 318. 

2,837. ''Valve-holdere for wireless кешер, &c." W. J. S. Clemmey, 
E. G. Pulford, and W. L. Turner. January 3lst. 

2,840. '' Electric appliances liable to overheating." R. Jenkins. January 


Signal Ges. January 


1st. 

2,847. '' Manufacture of accumulator plates." J. H. Taylor and W, E. 
Taylor. January Slst. 

9,876. ** Magmets for magnetos, &с.'' W. H. Glasier and C. A. Vander- 
vell & Co., Ltd. January 3ist. 

9.895. ** Protective means for alternating-current distributing systems, &с.'' 
F. C. Knowles and С. F. Shotter. January 3lst. 

2.906. '' Device for testing electric installations of motor-cars, &c." D. J. 
Owen. January 3lst. 

2,910. ''Flywheel dynamo-electric machines for internal-combustion en- 
pines." R. L. Aspden. January 3lst. 

2,915. “ Bi-polar electrode clectrolvsers." 5. F. Barclay and Mather and 
Platt, Ltd. January 315. 

2,919. *'' Electric motor control." British Thomsoh-Houston Co., Led. 
(General Electric Co.). January 3lst. 

2,920. ''"Automatic systems." British Thomson-Houston Co., Ltd. Janu- 
ary 3lst. (United States, April 15th, 1922.) | 

2.921. ‘ Wireless receiving apparatus." J. Н. H. Hawkins. January 
3st. 

9.922. '']lluminated advertising apparatus with changing pictures.” L. 
LlLoewenstein and Olso-Licht Ges. Halbmayr & Co. January 3lst. (Austria, 
August 16th, 1922.) 

2,924. '' Electric resistance material." Automatic Telephone Manufacturing 
Co., Ltd., and P. N. Roseby. January 3lst. 

2.025. *'' Detecting arrangements for high-frequency telephony, &c." Auto- 
matic Telephone Manufacturing Co., Ltd., and P. N. Roseby. January 3lst. 

2,928. ''Aerials for wireless signalling.’ Continental Automatic Telephone 
and Electric Co., Ltd. (Telephon-Fabrik Akt. Ges. vorm. J. Berliner). Janu- 
агу Jlst. 

9,4536. '' Thermionic valves, &c." W. H. Hitchcock and A. E. Katz. 
January 31st. 

2,937. '' Thermionie valves, &c." W. H. Hitchcock and A. Е. Katz. 
January 3lst. 

2,961. ''liuminated signs. W. Purdy. February Ist. 

2.965. '' Electric couplings." H. F. Shanahan. February Ist. 

2,968. ©“ Train position indicators." I. H. Parsons. February Ist. 

2,989. '' High-frequency transformers and means for tuning same." I. H. 
Parsons and H. R. Waddington. February 156. 

3.00%. ‘* Galvanic cells or batteries." W. Н. Edridge. February Ist. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subeequent proceedings will be taken. 


1921. 


19,234. *'' Construction of thermionic valves." S. R. Mullard and Mullard 
Radio Valve Co., Ltd. July 16th, 1921. (191,767.) 

21,478. '' Electric starters for internal-combustion engines." A. Н. Midg- 
ley. August l2th, 1921. (191,769.) 

21,786. “ Electric transmitters for use in automatic telegraphy.” Creed and 
Co., Ltd., and F. G. Creed. August 16th, 1921. (191,772.) 

21,859. “ Electrical connections between conductors," J. Firth and S. 
Cohen. August 17th, 1921. (191,773.) 

24,180. “ Signalling systems." J. Scott-Taggart and Radio Communica- 
tion Co., Ltd. September 12th, 1921. (191,777.) 

24,340. "'' Electrically-operated automatic valve 


regulators." A. ]. Н 
Hadden (Automatic Temperature Control  Co.). 


September 13th, 1921. 


24,529. “Tide power generating systems." C. Klug. September 15, 
1921. (191,780.) 

24,607. ''Generators, switches, batteries, and wiring systems of electric 
lighting sets for motor vehicles and the like." W. J. Nicholas and P. J. W. 
Roberts. September 16th, 1921. (191,782.) 

24,884. '' Distant control apparatus." C. H. J. Harding. September 20th, 
1921. (191,783.) 

24,893. '' Electric signalling system." H. D. Wight, W. Park, and 
Sunderland Forge and Enyineering Co., Ltd. September 20th, 1921. (191,784.) 

25,005. '' Electric switches.” Union Bag and Paper Corporation. July 
22nd, 1921). (183,114) 

25,744. ** Electric bell pushes." J. H. Moss. March 17th, 1922. (191,778.) 

26,965. '' Brilliant advertisement of traffic sign." А. E. Johns and Е. 
Gibbon. October 12th, 1921. (191,794) 

27,023. '' Electrical driving of machines on the constant current series 
system.” G. Austin, J. C. Macfarlane, and W. A. Macfarlane. October 
]2th, 1921. (191,795.) І 

27,208. * Mouthpieces or trumpets for telephonic transmitting and receiv- 
ing apparatus." E. A. Graham. October 13th, 1921. (191,801.) 

27,308. '' Holders for incandescent electric lamps." A. Н. Hunt. October 
34th, 1921. (191,804.) 

27,355. '' Devices for suspending cables, wires, ropes, pipes, and the 
like." M. Elder and W. M. Elder. October l4th, 1921. (191,807.) 

27,433. '' Electric lamps for vehicles." R. R. Sprosen and S. Wiseman. 
October 15th, 1921. (191,810.) 

27,478. ''Lamps suitable for automobiles." C. Collins, Ltd., and O. W. 
Horobin. October i?in, 1921. (191,816). 

37,575. *'' Electro-magnetic lock for railway-carriage doors and the like." 
A. Crankshaw and T. Markland. October 18th, 1921. (191,825.) 

27,039. '' Brakes of tramcars and the like vehicles." English Electric Co., 
Ltd, H. H. Andrews. October 18th. 1921. (191,826.) 

27,083. '' Manufacture of electrodes.” S. R. lllingworth. October 18th, 
1921. (191,827.) — | | 
Tar mr T E sound-producing horns." T. S. Rogers. October 20th, 

28,249. “ Electrical transmissions for direction purposes." Evershed and 
Vignoles, Ltd., and J. C. Needham. October 25th, 1921. (191,849.) 

28,261. ''Commwutators or distributors for ignition systems of internal- 
combustion engines," P. Brindle. June 8th, 1922. (121,850.) 

28,315. *'Protective. devices for electric circuits." Siemens Bros. & Co., 
Ltd., and W. E. Goodwin. October 25th, 1921. (191,852) 

28,438. ''Bond wires for providing electrical conductivity for the joints 
of a railway track." A. J. Q. Smith (Atlas Railway Signal Co.). October 
26th, 1921. (191,861.) 

28,672. '' Electric lamps operating by electric discharge." Н. Marryat and 
M. D. Scott. October 28th, 1921. (191,866.) 

И р signalling systems." National Pneumatic Co. Jul» 16th, 
1921. (183,416.) 

28,894. “ Electric power transmission systems for vehicles." J. B. Ent. 
November 5th, 1990. (171,090.) 

29,149. '' Telephone systems.” J. E. Pollak (Siemens & Halske Akt. Ges.). 
November 2nd, 1921. (191,878.) 

29,389. ‘* Adjustable electrical resistance devices." Е. A. Graham. Novem- 
ber 4th, 1921. (191,879.) 

29,426. '' House-service cut-out, combined with sealing chamber." Macin- 
tosh Cable Co., Ltd., and D. D. Watson. November 4th, 1921, (191,880.) 

0590) " Ignition magnetos." R. Bosch Akt. Ges. May 14th, 1921. 
(190,290. 

30,353. *' Electrical heating and cooking apparatus.” W. W. 
November 14th, 1921. (191,890.) 

30,692. ‘* Pedal-actuated electric motor-control switches." W. Gee. March 
90th, 1922. (191,893.) 

30,968. '' Electric heaters." British Thomson-Houston Co., Lid. (General 
Electric Co.). November 19th, 1921. (191.897) 

32,140. '' Welding by the electric arc." Premier Electric Welding Co., 
Ltd., and Dr. J. H. Paterson. November 30th, 1921. (191,910.) 

93,473. '' Electro-magnetic wave receiving and amplifying systems.” F. J. 
Chambers. December 13th, 1921. (191,929. 

33,819. “ Electric heater for bed-warmers, clothing, bandages, carpets, 
and the like." W. Schaufelberger. December 20th, 1920. (172,973.) 

33,940. '' Manufacture of grid resistances.” L. Satchwell. December 16th, 
1921. (Addition to 155.689.)) (191,934.) 

34,959. “ Control switches for electricallv-propelled vehicles." Р. V. Powell 
and P. Frost.Smith. December 29th, 1921. 191,943.) 


Nobbs. 


~ 


19232. 


44. '' Electrical bell or the like indicators." M. J. Railing, C. W. Saun- 
ders, and J. H. Collings. January 3rd, 1922. (191.947.) 

418. '' Telephone systems.” Automatic Telephone Manufacturing Co., Ltd. 
March 16th, 1921. (177,140.) 

1,784. *' Mounting of the commutators of electric machines." Siemens- 
Schuckertwerke Ges. January 20th, 1921. (174.361.) 

2,357. “ Methods of introducing anodes for metal-vapour rectifiers.” 
Н. Weiss. February Ist, 1921. (174,925.) 

2,782. '' High-tension insulators of the bushing type.” Allgemeine Elek- 
tricitats Ges. January 3156, 1921. (174,648.) 

2,930. '' Electric heating and cooking apparatus." W. B. Topp. February 
5th, 1921. (174,937.) 

3,460. ''Protective means for electrical switchgear.” 
Ferranti, Ltd. February 6th, 1922. (191,971.) 

3.736. ''Alternating-current generators." Siemens & Halske Akt. Ges. 
February 8th, 1921. (175,279) 

3282. ‘ Electric inductance coils." В. H. N. H. Hamilton. February 
14th, 1922. (191.973.) 

6,608. “ Apparatus for the electrical ringing of bells." Dr. H. Marliére, 
March 7th, 1921. (176,388.) 

11,552. “ Spark plugs." C. Hough. April 25th, 1922. (192,000.) 

19,537. '' Apparatus for mounting thermionic valves." P. Brunet and G. 
Pelietier. Mav 3rd, 1922. (192,007) 

15,596. “Telephone systems.“ Siemens & Halske Akt. Ges. June 215, 
1921. (128,103.) 

16,797. ‘‘ Overhead points or switches for electric trolley conductors for 
the collection of current for traction or any other purposes." L. Vallino. 
June 18th, 1921. (181,730) 

20.259. ''Spark plugs." Dr. A. De Clairmont. July 24th, 1922. (192,024) 


28.083. '' Telegraph recorder relay.” W. P. D. van der Кпалр. Decem- 
ber 16th, 1921. (190,450.) 


A. H. Higgs and 
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INSURANCE BY INDUSTRIES. 


WE recently received from the British Engineers’ Asso- 
ciation an interesting article on ‘‘ Unemployment In- 
surance,” by Mr. D. A. Bremner, O.B.E., the Director, 
prefaced by statistics showing the alarming position 
which at present exists; the unemployed on the register 
now being not many less than at the end of November, 
when they numbered over 1} millions. Add to this 
53,000 drawing benefit for intervals of unemployment, 
and nearly 1j millions in receipt of Poor Law relief, 
and it will be seen that this country is bearing the conse- 
quences of the Great War and the Little Peace as hardly 
as any in Europe. 

Mr. Bremner further shows that the country's annual 
expenditure under the heading of ‘‘ Civil Services," 
has a grand total of £346,000,000, as compared with 
£55,000,000 in 1913-14. Of this increase of 291 mil- 
lions, a total of no less than 134 millions appears to be 
for increased cost of ordinary services unconnected with 
the war—an increase considerably in excess of our total 
expenditure for all purposes only a few years ago. 

The national income estimated by Mr. Edgar Cram- 
mond has gone up from 2,400 millions in 1913 to 2,900 
millions in 1922, an increase of 20.8 per cent., whereas 
the Exchequer expenditure has increased by 278 per 
cent. But the National Income in terms of commodities 
and services is now worth only about 70 per cent. of its 
pre-war value. "We are therefore even poorer than the 
above figures indicate. 

It has been pointed out frequently, and is again in- 
sisted upon by Mr. Bremner, that the only real remedy 
for unemployment is to increase trade and industry. 
But unemployment must be adequately provided for, 
and it can be, if it be reduced to reasonable propor- 
tions, In that case it might even be financially possible 
for each industry to carry its own unemployment insur- 
ance. Most certainly such a scheme is not possible in 
present circumstances. Even the National Insurance 
Fund was in debt to the Exchequer by 14% millions in 
November last. Clearly, unemployment must be greatly 
reduced as a preliminary to any new scheme. 

Mr. Bremner remarks that this may be assisted by a 
little reasonable re-inflation of currency and credit. 
The two should not be coupled too closely together, as the 
country's credit can be used to good purpose, without 
seriouslv inflating the currency. 

In Mr. MeKenna's recent speech to the London City 
and Midland Bank shareholders he advocated an in- 
fation of credit and blamed the deflation policy of the 
Treasury for much of our trouble. 

Mr. Bonar Law's recent speech and action indicate 
that he is aware that steps to improve the labour con- 
ditions must be taken by the State at once, and he pro- 
mised State aid for any practicable schemes. 

Every effort should be concentrated on bringing the 
problem within limits this year ; and any attempt to im- 
prove the system of unemployment insurance should be 
postponed until better times make a sound scheme prac- 
ticable. In the meantime discussion can do us no harm 
provided it does nothing to delay action on the main 


problem of increasing employment. 
The advocates of insurance by industries wish to see 
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each industry carrying unaided the burden of its unem- 
ployment. ‘The idea of a great industry such as engi- 
neering carrying all its own burdens without being 
** beholden to anybody ” is attractive. The chief advan- 
tage claimed is no doubt that if the industry were carry- 


ing its own burden the industrialists would see to it that. 


administration was effective, and inexpensive; and that 
there was no imposture. Certain it is that there is 
plenty of room for improvement under both these heads. 
One has only to consider the shortage of domestic ser- 
vants and the numbers of women drawing unemploy- 
ment benefit, to see what a gigantic imposture is 
possible. The cruelty and injustice of burdening every 


тап and woman at work with the maintenance of others . 


who prefer drawing a dole to taking the wage and main- 
tenance which domestic service offers is obvious. No 
doubt insurance by industries would make it a little 
more difficult to secure the dole, if work were really 
available. 

It would also, we feel sure, tend to economy in 


administration. . Unfortunately for other reasons it is ` 


unsound and impracticable, and remedies for these two 
great evils must be otherwise applied. If we consider 
how the proposal would affect our own industry it will 
be seen at once that the difficulty of definition is 
enormous. 

The electrical engineering industry embraces thou- 
sands of men drawing their wages from other industries 
in which they are employed to keep electrical plant in 
eoing order. The railways, for instance, employ large 
and increasing numbers. Electrical engineers in 
central stations are often employed by local authorities, 
and have no direct connection with the trade. It would 
be interesting to hear how high up the system is to ex- 
tend. Would foremen, managers and travellers in the 
trade be included? We see no good reason why the in- 
surance should be confined to men who work with their 
hands. А 

Then again the principle of mutual support would be 
lost. At present the electrical trade is recovering from 
а period of depression, and is perhaps less favour- 
ably situated than most others for shouldering a great 
burden. Obviously the great advantage of a universal 
State system is that the trades that are flourishing at 
апу time can support those that are depressed. We 
think that the advantages of economical administration 
and local vigilance can be secured better by having dis- 
trict organisations based on areas to administer the 
national scheme, with the County Council or the 
Borough Council as the nucleus to provide offices and 
other services, and the Labour Exchanges reformed and 
reorganised to carry out the detail of administration. 

We can imagine a healthy rivalry springing up be- 
tween, say, Leeds and Bradford as to which had the 
better results. Апа local patriotism ‘would have full 
scope. Public opinion should be educated to distin- 
guish very clearly between a contributory unemployment 
insurance and Poor Law relief; and, in proportion as 
the insurance situation improves, the Poor Law relief 
should diminish. Old-age pensions should also be care- 
fully readjusted and steps taken to avoid penalising a 
inan who has saved in faveur of one who has not. 
principle of right, and no disgrace, їп accepting unem- 
ployment benefit should be established, provided always 
that the beneficiary is genuinely unable to obtain 
employment at his proper trade. 

In all tliis we are absolutely at one with Mr. Bremner, 
whose article should be made known as widely as 
possible. 


GERE RICE QUU CURTIS GO UE MECCITAN RE ae) 


THE meeting of the Institution of 
Electrical Engineers on February 15th 
was noteworthy, as the President re- 


Sir Charles 
Parsons and 


the I.E.E. marked, in that the Council had that 
day conferred the highest honour 
within its power—the Faraday  Medal—upon Sir 


Charles Parsons, that the distinguished inventor him- 
self was present, and that the paper to be read by Mr. 


The 


J. Rosen, his chief electrical engineer, dealt mainly with 
the Parsons turbo-alternators—a happy concurrence ^f 
events. The choice of the Council will meet with 
universal approval; the work of Sir Charles Parsons has 
redounded to tlie glory of British engineering, and has 
been of immeasurable value to the electrical industry 
throughout the world. 

Mr. W. M. Selvey struck the right note when he com- 
mended the Institution for permitting the achievements 
of its members to be duly and openly accredited to them 
in its proceedings, unlike some other bodies which 
regarded with horror the possibility that such recogni- 
tion might have an advertising value. Undoubtedly the 
publicity thus gained is of great value—but why should 
that be held objectionable? This country lives on ex- 
port trade, which in turn depends upon advertisement, 
and the prosperity of the Institution itself is bound up 
with that of the engineering industry. By all means, 
then, let the world kuow what that industry can do. 
When so much valuable information is imparted as is 
contained in Mr. Hosen's paper, he would indeed be a 
curmudgeon who would grudge the measure of publicity 
which is its sole reward. To honour our own prophets 
is profitable. | | 

There is, of course, another side to the question: we 
can recali instances in which the authors have seized 
the opportunity to advertise rather than to inform. 
But such examples are not of recent date, and the Papers 
Committee can be trusted nowadays to guard against 
the abuse of so valuable a privilege. 


As we have remarked on previous 
occasions, physical phenomena which 
at first sight appear to be obscure or 
even trivial may ultimately prove to be 
of immense importance to the human race; examples 
inày be found iw the Hertzian waves, radio-activity, and 
thermionic currents, in the electrical field. More re- 
cently the effect observed by Johnsen and Rahbek has 
come into prominence, and now we are able to give in 
this issue some particulars of the extremely interesting 
applications of  piezo-electricity to commercial pur- 
poses which have been developed by Messrs. E. W. C. 
Russell and A. F. R. Cotton, at Cambridge. 

Piezo-electricity, as implied by our opening remarks, 
is a subject of which the electrical engineer knows little 
o: nothing. Even the name is unfamiliar; it signities 
electricity produced by pressure, and is applied to a 
phenomenon discovered in 1880 by the brothers P. and 
J. Curie, which received no commercial application 
before the war, though it had been used for laboratory 
purposes. The feverish search for new methods of 
countering the attacks of our enemies during the war 
brought it into use for submarine detection, but it has 
remained for Messrs. Russell and Cotton to improve the 
apparatus and bring the phenomenon into domestic 
service. | 

A particularly interesting fact in connection with , 
their work is that the inventors knew nothing of 
acoustics, had no equipment, and carried out their re- 
searches in their spare time. Nevertheless, they suc- 
ceeded in ferreting out many new facts with regard to 
the phenomenon, and in developing patterns of 
apparatus which gave excellent results. Rarely does 
material progress accrue under such conditions; 
ineasureinent is usually regarded as a sine qua поп. 
All the more credit is due to these young experimenters, 
who have furnished a striking example of what can be 
done by perseverance and are to be congratulated on 
the skill and ability which they have displayed. 


Piezo: 
Electricity. 


For a successful trade fair two con- 

The British ditions are necessary: first, the pre- 
Industries Fair. sence of numerous and representative 
exhibitors; secondly, the attendance 

of stock-hungry buyers. The opening on Monday last 
of the British Industries Fair, 1923, the ninth of the 
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series, showed that the first condition had been fulfilled, 


the high standard set by its forerunners as a display | 


of British industrial production having been main- 
tained, on the whole. As regards the second condition, 


the confident belief that the tide has turned and that 


British trade is about to embark upon a new period of 
prosperity is not the least of the many factors on which 
an optimistic forecast may reasonably be based.. 

"Both -the :London and Birmingham seetions of the 
Fair opened in rather unpropitious weather conditions, 
and the attendance on the first day was very seanty, 
although a number of foreign buyers paid visits. -The 
general aspect of this year's display has much in com- 
mon with that of previous Fairs, but, if anything, 
electrical firms are not quite so much in evidence: This 
applies particularly to the fittings side of the industry. 
One new factor is, of course, radio-telephone appara- 
tus, and, although the exhibits of this nature are 
treated as side-lines, there are one or two novelties on 
view, This section, however, by no means compensates 
for the deficiency in others. 

That there are absentees from the lists of well-known 
electrical exhibitors in both the heavy and light 
sections of the show has been attributed to the forth- 
coming British Empire Exhibition next year. It has 
been suggested that ^ next season many -firms will 
not find it possible to be represented at both shows, and 
that consequently the Exhibition will benefit at the 
expense of the Fair. 

It would be a pity, however. if such a state of affairs 
were allowed to materialise. The yearly growth in size 
and popularity of the Fair testify to its usefulness, 
and its raison d'étre has been justified. It will there- 
fore be regrettable if some means are not found whereby 
the clashing of the two events can be prevented. 

A later opening of the Fair has been advocated by 
some of those in authority in order to allow foreign 
visitors so to time their stay in this country as to enable 
them to cover both the Fair and the Wembley Exhibition 
without having to make two special journeys. 


THE processes of logic do not enable 

Psychology in new truths to be discovered. They 
Industry. — provide a means whereby the truth of 

| any statement, whether old or new, 

can be tested. The laws of economics formulated 


by Adam Smith, Ricardo, Henry George, and the 
rest (so far as they were able to agree about 
them) are, when all is said and done, merely 


statements of experiment and observation, and the 
inferences we are able to draw from those state- 
ments are true when, and only when, the exact condi- 
tions of the experiment are reproduced. Tested by the 
rules of logic, the statement that in times of scarcity 
prices will rise, is seen to be true because it has hap- 
pened so often that we are entitled to say that it will 
happen again next time. So long as we have masses of 
people that must be fed, so long will there be competition 
for the means of obtaining food. While food is scarce 
and mouths plentiful, so long there will not be enough 
to go round. All perfectly logical; ‘all unassailable 
from the point of view of pure reason. Given certain 
premises, certain definite results, and no others, will 
follow from them. | 

But it will be observed that there is nothing here to 
explain why the premises are what they are. Is it 
necessary alw ays to take the same conditions? Cannot 
some other premises be set up? Because if they can, 
some ofher results will follow from them. The old re- 
sults, which we wish to avoid, cannot come from ány con- 
ditions except their own. 


Consideration of the present situation and of what has. 


led up to it is useful, and enables us to see what to 
avoid. For this reason we welcome Lord Milner’s 
articles in. The Observer, though they do not appear 
to contain anything that will be new to readers of the 
Erectrica, Review. But permanent improvement. 


cannot be brought about by putting square pegs into 
round holes and then protecting them against round 
pegs in round holes. Nor can we build any hopes upon 
a change in huinan nature. 

The square pegs cannot be thrown away or left lying 
about, however. They must be fitted into square holes. 
This is the work of the psychologist; Although we fear 
that there is much groping in the dark, and not a little 
charlatanry about some ot those who profess to practise 
this science, there can be no doubt that it has a con- 
siderable field of usefulness. What we have to beware 
ої is, that '' psychology,’’ or “© psycho-analysis,’’ shall 
become a catchword, used by all and sundry with but the 
haziest notion of its meaning or implications. We have 
already seen “© reconstruction " and ‘‘ efficiency ’’ used 
to death. ‘Those to whom they mean anything go.on with 
their work, and say little. When an idea becomes a 
popular craze, it is easily possible that more harm than, 
good will be done by the unintelligent application of it. 
We have little patience with many of the general know- 
ledge papers set to.children with the proclaimed inten- 
tion of testing. their intelligence. Some that we have 
seen reveal nothing but a perverted ingenuity on the 
part of their compilers. 

Selection tests, for the purpose of determining a man's 
suitability for particular employment, have been made 
in some vocations for many years, though those who 
are old enough to remember Mrs, Henry Wood's novels 
will remember that in one of them a railway accident is 
discovered to have been caused by the colour-blindness 
of the engine-driver, who in those days apparently 
underwent no test in this important matter. From an 
article by Dr. George H. Miles, the Assistant Director 
and Secretary of the National Institute of Industrial 
Psychology, published in a recent number of Unity, 


ме learn that considerable progress ів being made 


in the application of selection tests and vocational 
investigation to the problems of industry. By suiting 
the worker to his job and to the machine he has to 
operate, greater output and better results will be ob- 
tained with less fatigue and waste. This will cheapen 
production, enable the buyer to place orders, and 80 
reduce unemployment, 

Industrial psychology seems to afford an avenue to- 
wards a constructive method of dealing with the present 
situation, and it will be generally admitted that this 
avenue should be carefully explored. 


THE situation of the electrica] manu- 
facturing industry in Austria and in 
adjoining countries in 1922 is dis- 
cussed by a German newspaper. : It is 
pointed out that the Austrian works 
were adequately occupied in the first half of last year, 
but were less busy in the second half when activity was 
mainly devoted to the clearing off of old contracts 
accepted on deferred delivery conditions. | In the 
autumn the rapid fall of the mark facilitated German. 
coinpetition in Austria and the Balkan countries, while 
the high wages paid rendered it no longer possible for 
the Austrian works to compete with Swiss and Italian 
rivals in certain electrical manufactures. Business in 
electrical machinery for mines and ironworks was 
limited to the completion of old orders, and no new. 
contracts were held in prospect. The demand for elec- 
trical products in Czecho-Slovakia declined, and prefer- 
ence was being given to native industry in that 
Republic. In the Rumanian oil region the electrical 
requirements continue to be met mostly by German 
firms. Austrian exports to Hungary, as in the case of: 
Czecho-Slovakia, are hampered by the efforts’ to allot 
native orders to the native electrical-firms. In the case 
of Poland it is stated that the electrical needs of the 
mines are being mainly met by German firms now that 
the political difficulties and mutual embargoes have been’ 
overcome. 


The Austrian 
Electrical 
Industry. 
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COMMERCIAL PIEZO-ELECTRICITY. 


By Е. W. С. RUSSELL and A. F. R. COTTON. 


Piezo-ELECTRICITY is still comparatively little known, 
despite the fact that it was discovered over 25 years ago 
by Curie. In the interval little research has been 
carried out in this connection until quite recently 
during the war, when Sir J. J. Thomson did some very 
wonderful work. It may be well, therefore, to describe 
briefly what piezo-electricity is. 

Certain crystals possess the property of liberating 
electric charges when subjected to mechanical pressure 
und variations of pressure. When the pressure is 
applied a positive charge is obtained, and when the 
pressure is released a negative charge. An alternating 


current results from successive pressure variations. In |. 
most cases the effect is enhanced by super-imposing a 


constant pressure. A reverse effect is observed if piezo- 
electric crystals are submitted to electrical potentials, 
when they exhibit mechanical changes equivalent to the 
charges applied. In some cases the change takes the form 
of an expansion, in others of a twisting combined with 
an elongation. If the potentials applied are of an acous- 
tic frequency, the crystal will emit sounds. Vice versa, 
when sound vibrations are applied to the crystal, cur- 
rents are generated, which are their exact electrical re- 
productions. In other words, the crystal constitutes a 


Arece;ring Surface 


FiG. 1l.—RocHELLE SALT CRYSTALS, 


mierophonie generator. This article is mainly con- 
cerned with the method of application. 

Crystals possessing this effect are fairly numerous, 
the sine qua поп being a molecular or structural 
asymmetry or both. Quartz, tourmalin, feldspar, 
sugar, camphor, tartaric acid, and dextro-rotatory 
Rochelle salt are all piezo-electrically active. The most 
sensitive are those grown from Rochelle salt in a special 
way. Rochelle salt is sodium potassium tartrate, the 
active constituent of Seidlitz powders. 

Tourmalin crystals were used by Sir J. J. Thomson 
during the war to measure the time effect of depth 
charge explosions. By the use of a cathode ray appara- 


tus, an alternating magnetic field, and a photographic : 


plate, he was able to draw ''indicator diagrams "" of 
the explosions similar to ordinary heat engine indicator 
diagrams. This achievement was described in the issue 
of Engineering of April 25th, 1919. 

The cost of quartz or tourmalin and their compara- 
tively insensitive qualities preclude their extensive use, 
and scientists endeavoured to find a substitute. Much 
pioneer research was carried out by Mr. A. McLean 
Nicholson, of the Western Electric Co., in America, with 
the result that Rochelle salt crystals, encouraged in a 
particular habit of growth (see fig. 1) were produced, 
which were remarkably sensitive. Mr. Nicholson 
published some papers on the subject. About June, 


1920, the writers saw one of these, and were much struck 
by the possibilities of piezo-electricity. 

it was obvious that no commercial developments could 
b» thought of till a process could be devised for produc- 
ing erystals which were standard in shape, size, and 
sensitivity. While it is comparatively easy to produce 
Rochelle salt crystals in a laboratory by complicated 
methods, it was found that their production on a com- 
mercial scale, accurate in size and shape to a small 
fraction of an inch, and at a cost not exceeding a few 
pence, presented serious difficulties. The writers 
carried out a considerable amount of research in this 
direction alone, and the result is a secret process which 
conforms to these specifications and does not require 
even а skilled operator. In fig. 1 a shows a crystal with 
a tinfoil girdle acting as one electrode, and B is the seed 
nucleus around which the crystal is grown. Тһе. curious 
formation of the crystal indicated by the dotted dia- 
gonals is known as the ''hour-glass " structure; this 
formation is piezo-electrically very active. Experiments 
were then carried out to discover the best way of apply- 
ing sound vibrations to the crystals. Experiments on 
the reverse effect have so far been too restricted to merit 
description. 
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At first some experiments were made on the generally 
accepted assumption that it was essential for the crystal 
to be compressed or twisted by the actual movement of 
some vibrating member. This hypothesis was found to 
be quite untenable. Moreover, the necessary con- 
stant pressure, under these circumstances, presented 
serious mechanical difficulties. | Various arrangements 
of point pivots and knife edges had been tried and re- 


' jected, when it was discovered that if the crystal was 


provided with bars at its ends and secured rigidly by 
these bars to a receiving surface, so that no movement 
of any kind was possible, the arrangement was more 
efficient than if attempts were made to utilise the vibra- 
tions of a diaphragm. 

From this it was deduced that the crystal was best 
affected by the passage of pressure waves through it and 
not by exerting a torque on it by moving members. It 
was then found that the greatest efficiency was obtained 
by passing the pressure waves through the crystal so as 
to produce a ‘‘ torsional effect," if one may so describe 
a torque efiected by pressure waves without any move- 
ment. The plates or bars which are clamped to the cry- 
stal are regarded as conductors of pressure waves, and 
not in any sense as vibrating members, A practical 
illustration will make this theory clearer. In one er- 
periment the crystal was fixed bv the conductors to a 
receiving surface of { in. phosphor-bronze. А small 
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spider was allowed to walk about on the plate, and the 
erystal was connected to two amplifying valves. The 
insect’s footfalls were very audible in the headphones, 
but by no stretch of imagination can they be said to have 
vibrated that plate like a diaphragm. The action was 
obviously one of molecular concentration, in other 
words, pressure waves. From the practical standpoint 
this absence of movement presents immense advantages, 
as the receiving surface can sustain much rough 
handling without impairing the crystal attached to it, 
whereas the slightest shock on a ''moving"' system 
might seriously damage it. From the point of 
view of sound, the absence of any movement removes 
one of the greatest causes of distortion which is neces- 
sarily present in all diaphragm instruments. The 
general arrangement of a crystal attached to a receiving 
surface is shown in fig. 2. 

Simultaneously an application was developed in which 
sound was taken direct from a rotating gramophone 
record. Various arrangements were tried and rejected, 
and the following was found to be the most efficient and 
convenient. It is absolutely non-resonant (fig. 3). The 
crystal is clamped by the spring duralumin flange 4 be- 
tween the base plates BB and the conductor c, which 
holds the gramophone needle. А steel point р bears on 
the member c, and the flange А is expanded by the nut Е 
against the ebonite bush r let into the flange. The in- 
strument is provided with a rubber-lined cover, shown 


Fic. 3.—PIEZO-ELECTRIC (GRAMOPHONE REPRODUCER. 


in the figure. It must be made quite clear that the func- 
tion of the point p is not that of a pivot, but it was 
found that a larger bearing surface than а point 
absorbed the pressure waves to a serious extent, and 
carried them va the flange to the rubber о and Erinoid 
back-plate H instead of allowing them to pass through 
the crystal. 

It was found that metal conducting members in either 
the microphones or gramophone reproducers super- 
imposed an undesirable ‘‘ metallic ’’ or ‘‘ tinny ’’ sound, 
which had to be eliminated. Conductors (by which 
term are meant conductors of pressure waves) made of 
many different substances, such as casein, were tried, but 
were found to be extremely inefficient. Ultimately, com- 
pressed cellulose acetate, known commercially as ““ celas- 
toid,’’ reinforced in suitable proportions with steel or 
brass, was found to be the most efficient and’ non- 
resonant arrangement. A reinforced conducting mem- 
ber is shown in fig. 4. The celastoid can be softened 
with acetone solution before the crystal is clamped up, 
which provides an excellent grip. A sheet of tinfoil is 
inserted between the crystal and the celastoid to act as 
а conductor. Between the crystal and the metal rein- 
forcement, therefore, there is a layer of celastoid, and 
the metal is also covered on the other sides. 

The size and volume of, and the amount of metal in, 
the conducting members are carefully proportioned to 
the absorptive capacity of the crystal used. If the mem- 
ber is too small, there is a loss of efficiency in trans- 
mission; if it is too large, it absorbs many of the 
pressure waves. The proportion of metal to celastoid 
is governed to a large extent by the purpose for which 
the instrument is intended. 

In the case of the gramophone reproducer, or ‘‘ sound- 
box," these proportions are a matter of the greatest 
importance, as the sound is received in the form of 
movement, and has to be converted into pressure waves 


within the bar itself before being passed into the crystal. 
This function is one of the principal properties of celas- 
toid. This remarkable material possesses an astonish- 
ingly high conductivity of acoustic-frequency pressure 
waves, despite its extreme elasticity, and also has the 
property of converting movement into pressure waves. 
In addition to this, it exercises a modulating effect, and 
il proportioned correctly, will completely absorb an 
excess of pressure waves. That is to say, it will not 
tolerate any waves which may be set up by the resonance 
of the metal reinforcement, but will completely absorb 
them. Any resonance waves appear to overstep its 
“© saturation point "' and become absorbed. This is not 
the same as damping, since celastoid has no effect on 
the “* legitimate ’’ waves of the input in whatever volume 
they may be applied if it is proportioned correctly, but 
conducts them efficiently. Resonance waves, however, 
must be of a different nature, as they are completely 
absorbed. No explanation of this phenomenon is offered. 
It is merely stated as a fact. 1 

In proportioning the conducting member, then, a 
happy. medium has to be found so that it will carry the 
maximum legitimate load of pressure waves without 
absorption, and be able to absorb the maximum possible 
amount of resonance that may appear. This propor- 
tioning is an essential part of the design of successful 
instruments. A provisional mathematical relationship 
has been found and used with success, but its accuracy 
has not been sufficiently proved, as yet, to warrant its 
publication. It is hoped that the writers will be for- 
given if the explanation of the function of the cellulose 
acetate reinforcement is not as lucid as it might be. 
The reason for this is that this body acts as an absorber 
and a modulator; at the same time, it performs a func- 
tion which is neither of these things and for which no 
word exists, and the exact operation of which is still 
imperfectly investigated. For the moment it suffices 
that enough is known about the application of this pro- 
perty to enable it to be utilised. 

The members are sometimes slightly recessed in the 
centre of the area where they bear on the crystal. This 
is to ensure a perfectly even bearing on the four corners 
of the crystal, which are the sensitive regions. The 
crystal liberates its charges between the centre girdle and 
the centres of the two basal planes, so that if the bars 
are recessed in the middle, steps have to be taken to 
ensure adequate contact with the tinfoil in that region. 

In the gramophone apparatus or sound-box, the 
pressure-waves are led in from one end only, but in the 
case of microphones for sound transmission, the pressure- 
waves may be led into the crystal from one, or both ends 
simultaneously, from the receiving surface. In the 
sound-box, constant pressure is applied by the spring 
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Еа. 4. ——PRESSURE-CONDUCTING MEMBERS. 


duralumin flange; in the microphones, by spring 
washers, or leaf springs (fig. 2), on the cradle. То 
carry asymmetry a stage further when two conducting 
bars are used, it is the practice of the writers to make 
these of different lengths, while in one the metal rein- 
forcement is outside the ‘‘ celastoid,'' and in the other 
inside. The total volume of the two arms does not ex- 
ceed the factor of the crystal constant. For ultra- 


sensitive instruments, such as hydrophones, where tone- 


quality is of secondary importance, the bars are made 
of glass-hard steel with “© celastoid ’’ encased in tinfoil 
as gripping pads. The surface of the metal is also 
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roughened. It should be noted that the size and volume 
of the receiving surface need bear no relation to the 
crystal used. 1t is only the proportioning of the con- 
ducting menibers by which tlie crystal receives the waves 
from the receiving surface that is of such vital import- 
ance. . | | RE. К. 
Тһе following is a description of some of the applica- 
tions of piezo-electric instruments working on the prin- 
ciples described above:— °” ` ua | | 
The chief use of the sound-box is for the radio-broad- 
casting of gramophone records. The tone is excellent, 
and perinits of any amplification without distortion— 
three amplifying valves are usually sufficient—while the 
“© needle-scratch '' is removed by the simple method of 
shunting a small condenser across the crystal. This 
ellectively absorbs the comparatively · high-frequency 
alternations generated by the friction of the record. 
The results have been extremely satisfactory in every 
way, and have shown a very great improvement over 
any other method. | | | | 
Тһе sound-boxes have also been found of great ser- 
vicein testing amplifiers and other wireless instruments, 
a8 the output of the sound-box is completely undistorted 
and serves as & convenient standard of calibration. 
Sound-boxes are used in addition as ''silent gramo- 
phones," that is.to say, the sound-box with a suitable 
condenser shunt is connected to one or more head 'phones 
in series. The music can only be heard in the head 
"phones, as the sound-box makes negligiblé noise in 
itself. This is useful in flats, hospitals, &c. Used with 
an amplifier and a good loud-speaker, it makes an ultra- 
loud gramophone with an excellent tone. NM 

All piezo-electric instruments are very easy to amplify, 
as, being of the order of a megohm resistance, they may 
be connected directly across the grid and negative of 
the amplifier. | 

The transinitters, which are used with a special com- 
pound non-resonant receiving surface, produce clear 
and ‘natural speech, ,which is entirely free from 
the distortion and resonance of granular microphones. 
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At the same time, they are free from the metallic 
sound of magnetophones. This lack of distortion is 
due to the absence of any movement and the peculiar 
properties of ‘‘ celastoid.’’ The transmitters are abso- 
lutely ‘“‘ dead,” and do not give preference to any 
range of frequency. They take the faintest whisper or 
a severe blow on the receiving surface with equal 
readiness, and are upplicable wherever clear music or 
speech transmission is required. | 

Piezo-electric microphones of special construction have 
heen used with marked success in hydrophone work, 
applying the above principles. In March last year the 
writers carried out one experiment at sea, which amply 
demonstrated that piezo-electric hydrophones, operating 
on this system, are infinitely more sensitive than any 
other type. Tested against the latest pattern magneto- 
phone, with similar amplification, the “© piezophone "' 
was found to be much more sensitive and to he quite free 
from water-noise. This means that additional amplifi- 
cation will provide any required degree of sensitivity, 
‘as there аге no extraneous noises to interfere. 
. An interesting point is that the effective range of 
these piezophones is directly proportional to the ampli- 
fication applied. That is to say, the range extends 


‘a constant is reached. 


along a flat eurve with а sharply-detined step for each 
extra valve that'is used. For example, if а sound can 
be heard at 500 yards with no valves, with one n valve 
that sound сап: be heard clearly for 2,500 yards, but 
mu further. Between 500 and 2,500, there is no falling- 
off in distinctness, but at 2,500 it disappears completely. 
If another valve, corresponding to five Stages of ampli- 
fication, 1s used, the range will be extended to 12,500 
yards, and so on. UE SR AES ME 
Other work has prevented the writers from carrying 
out any further tests, but an instrument has been de- 
signed which, it is hoped, will be absolutely directional 
in operation. This is very hard to achieve, as pressure 
waves under water are a very different "proposition to 
waves in air. At the same time, if it can be accom- 
plished, it will be of great utility, since a robust 
directional hydrophone which does not possess the many 
disadvantages of existing types is urgently required for 
commercial navigation as well as in time of war. Piezo- 
electricity has an undoubted future in this field. 
Among the curious properties of Rochelle salt crystals 
may be mentioned the peculiar fact that a permanent 
negative charge of about 1/20th volt is always to be 
found across the two ends and the centre girdle. -This 
has never been explained, as there is no chance of 
chemical action. Another phenomenon for which no 
explanation is forthcoming was the complete molecular 
disintegration of half a crystal when subjected to a 
curious combination of sounds. This occurred under 
circumstances which can never be exactly repeated, so 
it is not probable that the phenomenon will occur again. 
Another crystal, which was in parallel with the exploded 
one, sustained no damage of any kind, and all possi- 
hility of electrical interference has been discounted. 
The temperature generated reached at least 232° C., 
and there was a sufficient quantity of heat to partially 
destroy the thick cefastoid and to completely fuse that 
half of the crystal which was not reduced to carbon and 
gas. There was also abundant evidence to show that 
the disintegration started internally from the centre of . 
the crystal. The full and exact circumstances and the 
relics have been laid before several eminent scientists 
at Cambridge, but none of them have been able to offer 
any explanation, while several have gone so far as to 
say that this is something totally new of great interest. 
lt is amusing to note the verdict of one of the most 
eminent: ‘‘ There is nothing in this which cannot be 
simply explained in the light of our present knowledge. 
There is nothing new left to discover. Oh, no, 
| cannot explain it, but then, you see, I am much too 


busy to bother with anything so trivial.” z 


Another interesting point is the ultra-sensitivity dis- 
played by the crystal when it is just on the point of 
mechanical overstrain. . Constant pressure is gradually 
applied to the crystal till there is a gentle cracking 
sound in the head 'phones. This is the moment of over- 
strain, and the crystal displays a peak sensitivity. It 
more pressure is applied, the structure becomes over- 
strained, the crystal becomes very insensitive, and must 
be rejected. If the pressure is slightly relaxed, the 
sensitivity decreases over a period of some hours till 
In the course of a week or two, 
however, the crystal will “mature” and improve in 
sensitivity. These changes are very gradual and very 
slight, and after about three months the crystal reaches 
a perfectly constant condition. Once a crystal has been 
assembled into an instrument, it should not be taken 
out and used in another, as the second assembly destroys 
niost of its sensitivity. It can, of course, be melted 
down and re-grown. o. | 

From first to last, a crystal takes about a week before 
it ean be used, but a longer seasoning period is always 
an advantage. The most important part of the crystal 
process is the production of a seed crystal of the right 
shape and size from which to grow the finished crystal. 
Crystals inay be grown to any size quite easily, though 
а length of about five inches is found to be the limit 
of commercial possibility. No special advantage results 
from the use of large crystals for most purposes. · Cry- 
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stals 18 in. long are used in sound-boxes. After 
being grown, erystals are thoroughly dried and baked 
to expel all moisture. They. are not hygroscopic, but 
a protective coát of varnish applied when they have been 
assembled is never amiss. The centre tinfoil girdle is 
affixed with a special wax compound. . | | . 
The above is not intended to be a complete description 
of the possible uses of piezo-electricity. Many other 
applications will suggest themselves to readers, and the 


writers are at present engaged on several quite novel . 


applications. These are not sufficiently advanced to 
be described at present.. Piezo-electricity is still in its 
infancy, and in a few years’ time. the present devices 
may seem crude and absurd. 

It may һе of interest to remark that all the above 
work has been carried out in spare time at very irregular 
intervals and with an almost complete absence of 


] — 


sctentific facilities. No measuring instruments .of , any 
description have been available, which accounts for 
the absence of data as to the potentials generated, 
and .forestalls other questions, which will instantly be 
asked by scientists. a 

...Experiments have been carried. out entirely.. by the 
light of nature from the evolution of the commercial 
process to the use of, the special materials and construc- 
tion. There was also a complete absence of any know- 
ledge of the laws of sound, which was, as a matter of 
fact, an advantage, as piezo-electric microphones do not 
obey these laws, and any preconceived notions on this 
subject might have seriously hampered the acceptance 
of those theories without which it is impossible to use 
piezo-electricity outside the laboratory. The writers 
are fully conscious of the many defects of this article, 
but the above explanation may account for some of them. 
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. SOME NOTES ON CHANGING OVER A NETWORK FROM D.C. TO AC, 


By M. FARRER, MEE. 


e: "E 4 


One or two jobs, where we were up against a number 
of small motors all requiring speed variation, were dealt 
with Љу installing motor generators and so continuing 
to give the consumer direct current for his motors. 

More trouble was experienced with special appliances, 
such as sausage machines, dental lathes, &c., where 
the motor was built into and formed part of the 
machine. In such cases it was usually found more con- 
venient to buy a complete new machine, getting the 
makers, if possible, to take the old machine .in part 
payment. | | 0 

In Twickenham we adopted the Century single-phase 
motor. as standard. This is a repulsion induction 
motor, starting as a repulsion inotor with series charac- 
teristic and running as an induction motor with short- 
circuited rotor and shunt characteristic. | 

Such motors are more expensive than squirrel-cage 
or slip-ring motors, but offer many advantages in the 
case of a change-over scheme. The, small sizes can be 
started by means of the already existing d.p. switch 
and nothing else; larger sizes require the addition of 
a simple graduated resistance starter. The starting 
torque is high, and it is not necessary to go to the 
trouble of installing fast and loose pulleys, clutches, 
or other similar devices. The starting current is no 
greater than that of a d.c. motor. | 

In all cases, we simply removed the d.c. motor, fixed 
the Century motor in its place with a starting resist- 
ance, if over З h.p., and oonneoted up to the existing 
main switch. - > - Meier CH MT 

No circuit breakers have been installed, but it must 
be mentioned ‘that the motors dealt with in this area 
were only small ones, not exceeding 15 h.p. in any case. 

The average cost of changing the motors was £16 10s. 
per b.p. ' This figure is arrived at after allowing for 
the а.с. motors removed, a value about 20 per cent. 
below their market value as second-hand motors. The 
figure also includes all labour costs for removing the 
old and fixing the new motors: ‘The cost is higher than 
might be anticipated, and this is due to the large 
proportion of very small motors, viz., } h.p. and 1 h.p., 
in this area, 

Plant, meters, and motors having been ordered, any 
necessary alterations which will be required to the mains 
network can be put in hand, | UR 


(Concluded from page 247.) 


The services of a wireman will also be required for 
some considerable time to run for each consumer a loop 
ftom the main cut-outs to the meter, to feed the poten- 
tial circuit of the a.c. meter. | | 

As the preliminary work approaches completion, a 

schedule should be drawn up, dividing the area into 
sections in the order in which they will be changed 
over. Each section will contain as many consumers as 
can be conveniently changed over in a day. 
"The sections must be arranged with due regard to 
the necessity for maintaining as good a supply as pos- 
sible, in the intermediate stages, to the sections tem- 
porarily remaining d.c. This will require careful con- 
sideration and, in some cases, a certain amount of 
scheming. | E 

When it is possible to fix a definite date for a start 
on the first section, it is advisable to send out a further 


` circular letter to consumers, reminding them of what 


is about to take place, stating the date their meters, 
motors, &c., will be changed, and finishing up with a 
polite request that they will facilitate the work as far 
as lies in their power. ed | чим 

As far as the actual change-over is concerned, the 
following procedure was adopted and worked satisfac- 
torily :— | 

The meters required were delivered to the electricity 
works and given a rough test in batches, and then 
stored in a lock-up garage, temporarily hired for the 
purpose and situated near the centre of the change-over 
area. | mE Еу 

As early as possible оп ће date fixed the distributors 
about to be changed over were made dead and, where 
necessary, jointers’ gangs were started to carry out any 
necessary alterations te enable the cables to be thrown 
over to the a.c. system. Most of this work, however, 
had been carried out previously. | | 

A meter reader and a slot-meter collector went from 
house to house reading the meters (and collecting cash in 
the case of the slot meters). The readings were noted 
in the meter-readers’ books and also enteréd, together 
with the name and address of the consumer, on & red 
printed label which was tied to the meter. ' 

A gang of meter removers followed these men, re- 
moved every meter, joined up the meter leads so that 
supply was maintained, and deposited the meters on 
the pavement, where they were picked up by a light 
van. ' 

As each road was cleared of meters, the van returned 
the meters to the stores. Here the labels were checked, 
and equivalent numbers of each type and size of single- 
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phase meter were put aside and blue labels fastened to 
them with the name and address of the consumer, size 
of meter, &c., as taken from the red card. On this 
card was also entered the serial number of the meter and 
size, &c. 

When all possible meters had been removed, generally 
by mid-day, the distributors were made alive with a.c., 
and in the interval the meter fixers went round again 
to any houses where admission had not been obtained 
previously. If still unable to obtain admission, they 
left a printed notice advising the consumer of the fact 
and requesting him to write to the company to make 
an appointment as soon as possible. - 

The van now commenced delivering the new meters 
along the road, and the meter fixers fixed them, making 
& rough test to see (1) that the meter started on one 
lamp, (2) that the meter did not run on the shunt. 

They also entered the reading of the meter on the red 
card with a note if any defects were observed. These 
red cards were subsequently returned to the stores, and 
the details on them entered up. 

From 60 to 100 consumers were changed over each 
day, and it was found necessary to employ from six to 
nine men to complete the work within reasonable hours. 

No attempt was made to cut off consumers into whose 
premises admission had not been obtained, and they, 
therefore, continued for the time being taking an a.c. 
supply through their d.c. meters. 

_ The total number of consumers so far dealt with has 
been 1,244, and the total number of meters 1,322, of 
which 55] were slot meters. 

The total cost of changing the meters, z.e., delivering 
and fixing the new meters and removing and carting 
away old meters, storage, &c., was .£396, or 6s. per 
meter. The capital cost, t.e., cost of new meters, less 
original value of meters removed, was £968, or about 
l4s. (d. per meter. The majority of the old meters have 
been sold at prices higher than cost. 

The total cost of the whole job was £5,492, allocated 
as follows: Capital, £3,307; revenue, £2,185. 

Land, buildings, plant, additional cable work, and 
net cost of meters were charged to capital. 

Alterations to existing cables, cost of supplying and 
changing motors, fixing shunt wires, and fixing and 
removing meters, were charged to revenue. 


It wil be seen that the capital cost works out at 


£2 13s. 2d. per consumer, and the revenue cost to 
£l 15s. ld. per consumer. 

The change-over was carried out in 18 working days. 

The district has now been working on single phase for 
18 months, and the result of the change has been com- 
pletely satisfactory. The cost has been no more than 
would have had to be incurred for additional d.c. plant 
or feeders to meet the growing demand on the system. 
A better and more uniform pressure is maintained 
throughout the area. The single-phase motors have 
given no trouble whatever. | 

Best of all, cable faults have practically ceased. Three 
or four cases of break of continuity have occurred, but 
these were expected, as it was known that many of the 
positive cables were badly sulphated in places. Up to 
date, however, not one short circuit has occurred, al- 
though, prior to the change-over, such short circuits 
averaged 50 per annum. 

If one takes £8 as the average cost of locating and 
repairing a fault —a moderate figure—and also assumes 
that the faults drop from 50 to 8 per annum, then 
the annual saving in repairs to mains will be £336 
per annuni, or 6 per cent. on the total cost of tlie change- 
over. А further saving results from the increased 
efficienev of the a.c. distribution. 

The total units sold in the area dealt with are approxi- 
mately 300,000 per annum. 

If we take the efficiency of the a.c. distribution as 95 
per cent. and the efficiency of the d.c. distribution as 
85 per cent., the saving in units generated is 37,000 
per annum, which at, sav, ls. per unit — £154—nearly 
another 3 per eent, on the total expenditure. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


Earthing C.T.S. Cable, 


In reply to your correspondent, Mr. J. Dean, of Aberyst- 
wyth, the proper way of earthing C.T.S. sheathing ‘is to 
vulcanise a piece of rubber tubing to the sheathing and run 
it to a rubber hose pipe, and vulcanise it on to that. Rubber 
hot-water bottles and pieces of rubber or ink eraser in the 
vicinity should be carefully insulated. 


Leonard F. S. Sington. 
Liverpool, February 2th, 1928. 


Bed-switch Dangers. 


In switching off the light from the bed the other night I 
noticed that its extinction was not instantaneous. Investi- 
gation showed a streak of brass upon the small, movable 
piece of porcelain, and it was easily possible to dim the light 
to any extent, with consequent heating of the switch. 

These silent switches are no doubt convenient to those 
experienced husbands who find that it is best to let sleeping 
wives lie, but is there no switch with a quick make and 
break, but without the resounding snap that is so painfully 
evident in some of the best makes? 

F. В. Cripps. 


Worthing, February 19th, 1993. 


Watt-hour Meters for Alternating-current Consumers. 


In your issue of February 2nd Mr. A. Hugh Seabrook asks 
the question: ‘‘ Can anyone tell ine the name of the genius 
who invented watt-hour meters for consumers on alternating- 
current systems, and give me the reasons why we should not 
reverb to ampere-hour meters and make the consumer pay 
for the unit as defined in Orders and Acts, instead of eupply- 
ing him with something a great deal more than the official 
unit, and at the same time spending huge sums of money in 
making the amperes he uses coincide with the amperes he 
pays for?" · " au 

The question, no doubt, is a pertinent one at the present 
time. Although the circumstances mainly instrumental in 
bringing about the existing conditions may not.be obvious to 
those not actually engaged in meter work, the answer is not 
& difficult one, and a brief consideration of the respective 
methods of charging for d.c. and a.c. electricity supply may 
be of interest. 

For d.c. svstems ampere-hour meters of very considerable 
&ccuracy and reliabilitv can be produced at & comparatively 
low cost. On the other hand, d.c. watt-hour meters are 
costly, have a large shunt (or continuous) watt loss, and, 
generally speaking, although they are capable of giving fairly 
accurate results if of recent calibration, this accuracy rapidly 
falls off in service. and therefore the periods of recalibration 
must be short and frequent and the maintenance costs pro- 


portionately high, otherwise there is a corresponding con-. 


siderable loss of revenue. The reason for the preference for 
ampere-hour meters on d.c. systenis is therefore self-evident. 

For a.c. svstems the conditions are reversed, and a brief 
reference to the history of the ‘ Induction Meter" gives a 
rational answer to the above question. Not to quibble as to 
the exact order of precedence—for several investigators were 
independently working on similar lines—one of the very first 
а.с. meters was the well-known ampere-hour meter of Mr. О. 
B. Shallenberger. manufactured by the Westinghouse Co., at 


Pittsburg, Pa., U.S.A.. and known by his name. This meter . 


had a fairly long and successful run, and deservedly во, 
because it placed the charging for electricity supply on a 
reasonable and rational basis, and was, therefore, a great 
advance in central-station engineering practice, as all will 
agree who have any recollection of the old flat-rate systems. 
It put electric light within the reach of small consumers and 
made electricity supply a profitable undertaking. 

When, however, we come to the question of accuracy, it 
becomes a matter of relativity. Compared with the flat-rate 
system, the ampere-hour meter was ertremely accurate; but 
relutive to the modern watt-hour meter, it was extremely the 
opposite. Those who had experience in the testing of old 
ampere-hour meters will confirm that they not only functioned 
as coulomb-meters, but were fairly reliable frequency meters, 
ag well as barometers. Tt is questionable, however, whether 
the modern electric supply engineer would regard these latter 
features as desirable. It is well here to recall that the period 
referred to is that of the early davs of the earbon-filament 
lamp, when installations at voltages as low as 50 volts were 
common, At that time it was considered quite satisfactory 
if a 5-ampere meter would start and continue to run on an 
S. or 16-c.p. lamp and came (nearly) within 2} per cent. 
accuracy from full to one-third load. . 
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To-day is the period of high-voltage metal-filament and half- 
watt lamps. The genius who invented the first a.c. watt-hour 
meter was this same O. B. Shallenberger, and it is to be 
assumed that he considered it an advance on his first meter. 
The writer of this letter, then in youthful meter days, 
well remembers the first sample Shallenberger watt-hour 
meter submitted to him for test and report; his immediate 
prejudice against its bulk, weight, and small cyclometer dial, 
and his precipitate conversion on making a test, and the 
astonishment with which he regarded a meter that would 
register the current consuined by his Weston voltmeter! 

Let us not forget to recognise merit. where it is due. These 
early workers were exploring untrodden ground. ` It is а 
thousand times easier to make a considerable improvement on 
an existing model than it is to make the first model. Only 
those who have had the opportunity of following up the steps 
in the development of the Shallenberger watt-hour meter can 
know the care and thoroughness with which he thrashed out 
all the problems involved, and established the type and model 
which all others since have followed. This meter embodied 
every essential feature of the induction watt-hour meter as 
we now know if, and it only lacked the conveniences and 
refinements. If his first meter put the charging for electricity 
supply on в rational basis, his second placed it on a scientific 

818. 

As regards '' The official definition of a unit of electricity 
for electricity supply purposes," Mr. Seabrook's implied inter- 
pretation is probably as doubtful ‘as the Board of Trade 
approval of any known a.c. ampere-hour meter. The official 
unit is ‘a current of 1,000 amperes at a pressure of 1 volt 
for а period of one hour." Without pressure there could be 


no current. Without current nothing could be accomplished : 


(electrically). When the load is not reactive there is no am- 
biguity—at constant pressure, ampere-hour meter and watt- 
hour meter (theoretically) give identical results. If the load 
is reactive it will be necessary to supply more than one volt 
to give the consumer his 1,000 amperes. This is because the 
1,000 amperes set up a '' reactive ’’ voltage and it is necessary 
to balance this reactive voltage in order that the consumer 
may obtain his 1,000 amperes at one volt pressure. The ex- 
cess or balancing voltage produces no current and, therefore, 
does not enter into the official definition of the unit. Thus 
the wattmeter registers correctly official units; the ampere- 
hour meter does not, and the charge based on its reading 
would be too high and illegitimate. 

The usual way, when referring to reactive circuits. of 
speaking of ''idle" or ''wattless currents'' is inexact and 
misleading. although convenient. There can be no “idle” 
or '" wattless '" currents, for if there were there would not be 


so much thought and ingenuity expended in getting rid of - 


them. The really scientific wav of regarding the matter is 
not as & current out of phase with the voltage, but as a voltage 
producing current, and therefore producing energy, plus 
another voltage out of phase with the current not producing 
energy. Thus it is necessary to take a current of increased 
intensity to obtain a given power, owing to the reduction of 
the available supply voltage. 

It must not he taken that the writer is attempting to de- 
fend a uniform kWh basis of charging, but every question has 
more than. one aspect, and the kWh basis was entirely satis- 
factory until it came to the supply of power in bulk at low 
power factors: then the problem became acute. In such cases 
it is reasonable to penalise consumers for low power factors, 
and the kVAh method provides a comparatively simple 
method of doing so if reliable and accurate metering appara- 
tus on this basis is obtainable. It does not, however, follow 
that the small lighting consumer should also be so penalised, 
because his rate of charging is surely already high enough. It 
1в because the normal charge for power is made very low that 
it becomes necessary to penalise the consumer when he takes 

18 power in а manner not economical to the supplier. 

But suppose, for example, a lighting consumer whose sys- 
tem was metered by an ampere-hour meter desired to run a 
small fan occasionally, which in the nature of things has a 
fairly low power factor. Would it be right or just that he 
should be charged for this small power about three times 
what he is charged for his light? One could hardly argue that 
such loads are a tax on the resources of the supply, especially 
when the load is otherwise mainly at unity power factor. 
Whatever may be the most suitable method of charging 
for the supply of power in bulk, the watt-hour meter provides 
the fairest and simplest method for the small consumer, and 
the small consumer is just as much entitled to consideration 
as the large, because electricity sunply is, primarily, a public 
convenience. On the other hand the large consumer is often 
a nuisance to the lighting supply, and that is one reason why 
he should be penalised when he is so. 

Again, the watt-hour meter gives by far the most 
economical method of charging for electricity supply for 
lighting purposes. It does not, even vet, seem to Бе realised 
that the loss of a watt or so in the shunt circuit of a meter 
is as nothing if reliability at light loads is thereby gained. 
The cost of the former is only at the rate it costs to generate, 
but light-load losses are a loss of revenue at 6d. or 7d. per 
unit. One of the greatest sources of loss to a central supply, 
if not the greatest, js due to the lamp left burning in the 
cellar, hall, or servants’ room, which does not, or barely does, 
register 1ts consumption on the meter, 


Finally, to refer to one more matter which does not in 
general appear to be given the attention which its importance 
merits: if central supply engineers kept a record of the ratio 
between the mean load and installed meter capacity, and 
made every effort to increase thia ratio—in other words, to 
keep the installed meter capacity as low ав possible—they 
would find their efforts bear fruit. A meter—that is to say, 
a good meter—will stand considerable overloads, and the 
capacity of the meter installed should generally be determined 
by the usual load it is to register, not by the possible maxi- 


mum. 
G. North. 
Manchester, February 17th, 1923. ; 


A Motor-starting Problem. 


Respecting Mr. Smith's letter on the above in this week's 
REVIEW, it appears that the ordinary single-pole motor starter 
is in use in each case where the motor 1s started by reason of 
an earth on the starter. Of course, it is obvious that this will 
happen on a three-wire system, as immediately the main 
switch is closed the motor will have 230 volts across its ter- 
minals with the starter handle in the “ off ’’ position. 

My suggestion is that in the case of circular saws and other 
machines rendered dangerous by such faults, double-pole con- 
trollers of the tramway type should be used. 

This would, I think, remove the danger of motors starting 
before the controller was moved and at the same time, of 
course, a fuse would be blown, revealing the fault. 


À. H. Short. 
Newcastle-on-Tyne, February 14th, 1923. 


Arc Welding. 


In answer to Mr. Langdon-Davies’s letter in your issue of 
the 9th inst., I am pleased to state my opinion. : 

I find that the a.c. arc is not as useful as the d.c. arc, due 
to the fact that one cannot use a carbon electrode with a.c. 
During metal electrode welding a carbon electrode has & great 
many uses. 

Personally I think that the bare wire flux-coated electrodes 
(example, those supplied by the Premier Welding Co.) have 
more uses than asbestos-covered ones. 

E. Gilbert. 


Barrow, Feliruary 19th, 1993. 


High-voltage Power Transformers. 


British transformer manufacturers will appreciate Mr. 
W. T. Taylor's letter of the 9th inst., as expressing his opinion 
that there is no need for engineers and others to go outside 
this country with their orders tor 110-kV, and even 132-kV, 
high-pressure apparatus. 

There is, however, one point which I cannot pass unnoticed, 
and that is regarding the type of transformers. Mr. Taylor 
states that the upright core type is the more common type 
for this class of work. This is not a safe generalisation, as 
our experience and that of several large Continental and 
American manufacturers has shown that, for other than 
small e.h.p. units, the shell-type of transformer is the most 
satisfactory. 

We have, in fact, standardised on this type for other than 
relatively small e.h.p. units. For examule, the 2,500-kVA, 
single-phase, 132-kV transformer mentioned in my letter of 
the l7th ult. is of the shell type, while the 1,000-kVA, 88-kV, 
3-phase transformer mentioned in the same letter is of the 
core type. 

There is a certain fairly well-defined line of demarcation 
where it is desirable to change over from one type to the 
other, but a technical discussion of this would take up too 
much of your space. 

A. G. Ellis, 


Chief Engineer (Transformer Dept.) 
METROPOLITAN-VICKERS ELECTRICAL Co., LID. 


Manchester, February 19th, 1923. 


Dynamic Braking Contactor Gear. 


With reference to the illustration in your issue of February 
16th of a dynamic braking equipment as applied to a 100-ton 
double-crab locomotive overhead crane, I am sure, from & 
cranebuilder's point of view, that the application is a special 
feature of electric braking superseding the inefficient. and 
unreliable Weston tvpe of mechanical disk lowering brake. 

Those who are familiar with Admiralty and numerous con- 
sulting engineers’ specifications know how the old-fashioned 
Weston type of mechanical brake 1s still included for all types 
of crane on direct-current systems, whereas enterprising 
steelworks, shipyards and railway companies, both at home 
and abroad, have discarded the mechanical brake in favour 
of dvnamic hraking on such systems. 

Dynamic braking provides a means of lowering all loads 
under perfect control and without any fear of exceeding a 
safe maximum lowering speed. | | 


~ =e = Ps * ae ~= o, o sate - > De - =.. - Ф 


:290 


THE ELECTRICAL REVIEW. 


| [Уо]. 93. No. 2,361, FEBRUARY 23, 1923. 


Within my own experience dynamic braking has been 
fitted on all sizes of cranes from 1 ton to 100 tons, and in con- 
Junction with motors up to 125 b.h.p. on voltages from 200 
to 550 volts d.c., and it is (in my opinion) second only to the 
Ward-l eonard system. 

Referring to the equipment illustrated, I should be Pleased 
. to hear :— 

(1) If any special arrangements were made to ensure that 
the load was divided equally between the two motors, 
ans either motor be loaded and the other run 
ight? 

. (2) Can any figures be given as to the speeds and current 
taken on each notch with, say, 100 ner cent., 50 per 
cent., 2d per cent., and light hook? 

(3) Are both hoist motions controlled by one master con- 
troller, or by two separate master controllers? 


Electrical Crane Engineer. 
February 19th, 1923. 


The Placing of Contracts by Public Bodies. 


The letter appearing in your issue of February 16th, from 
. Mr. C. W. Crosbie, is one of those brilliant examples "which 
occur from time to time of arguments written round entirely 
misleading and erroneous premises, und it is in the. interests 
of all those who have the industrial welfare of this country 
at heart that the statements contained in the letter should 
definitely and conclusively be refuted. Mr. Crosbie is unfor- 
tunate m the selection of his so-called exumple, as on the 
same tuses of interest, depreciation, &c., the true facts of the 
case are very different. In the first place, it would be very 
interesting to know from what source your correspondent 
obtains his information that the permissible tolerance on 
. guaranteed efficieney of British. transformers 15 14 per cent., 
for to the writer's definite knowledge the leading transformer 
manufacturers of this country would not ask for a tolerance 
greater than 0.2 per cent. on a transformer having a total loss 
of 2 per cent. In general terms, the tolerance on both iron and 
copper loss is 10 per cent. of each of their respective values. 
lt is apparent from the figures quoted that the tolerance has 
been taken into account in arriving at the annual charges for 
the losses, and this implies that the transformer manufacturer 
feels quite satisfied so long as his transformer performances 
just reach the limit of the tolerance. This is distinctly not 
80; in the majority of cases actual test results are inside the 
guarantee figures. 

While the output only of the transformer taken as an ex- 
ample 1з mentioned, it is reasonable to assume that one for 
standard distribution pressure and frequen:y has been chosen, 
and, therefote, the figure of £260 for the British apparatus is 
too high. For a 200-kVA, 6,600/440-volt, 50-cycle, 3-phase 
transformer complete with ‘oil, rated in accordance with the 

B.E.S.A. rules, the present- dav price is approximately £200, 
and the following table is submitted, based on the above 


figures : — 
British. Foreign. 
Guaranteed efficiency - .. 98% 98%, 
Permissible tolerance A dur 0.2% 0.2% 
Capital cost £200 £160 
- Annual charges :— | 
Interest and depreciation at 74°, £15 | #12 
Sinking fund, 15 years at 5% . £9 5 0 £7 8 U 
Tron loss, cost of energy, at M. 
and 100% L.F. £18 5 0 £18 5 0 
Copper loss, cost of energy, at 
ld. and WY L.F. RA £4 8 0 £4 8 O 
£46 15 0 £42 1 0 
Capitalised, 15 years at 55 .. £507 £454 
Present value .. £707 £614 
, Difference їп present value. is - £93 
£707 £707 


e 


It will be seen from this table that the difference in present 
values is £93 as against Mr. Crosbie's figure of £1,002, and 
obviously the whole of his arguments fall to the ground. In 
view of the relatively small difference w hich is now shown to 
be nearer the true facts of the case, it is admissible further 
to justify selection of the British apparatus. — In spite of 
having at one time been engaged with cne of the leading elec- 
trical engineering companies in this country, Mr. Crosbie 18 
apparently not aware that the British transformer is second 
to none, and that the qualities of both design and workman- 
ship are such as to leave no question concerning their 
superiority over foreign manufacture. This can always be 
verified by the customer during all stages of manufacture and 
during actual works tests, as it is always permissible for the 
customer to carry out inspections whenever he desires to do 
хо. This is generally not likely to be done when buying 
foreign transformers. The manufacturers! engineers аге 
always available almost nnmediately for the purpose of per- 
sonal discussions on any points which may arise in connection 
with the apparatus supplied, or even for consultation in con- 


which cost very little, is usually, 


e ер Хз 


nection with extensions to existing schemes, and again this 
facility is not readily available in the case of foreign manu- 
fucturers. 

Mr. Crosbie’s econoinic reasoning is no less fallacious than 
his technical example. The price of a transformer is made up 
of the cost of materials, cost of labour, overhead charges, and 
profits. When the wages, charges, and profits are paid in this 
country they enter into circulation as wealth wherewith 
further purchases may be made from British industry. ЇЇ 
the materials are purchased in this country, the same cycle 
of events takes place with regard to them. If, on the other 
hand, the wages, charges, and profit are spent in another 
country, this country is obviously the: poorer for their loss. 

Electrical and other engineering plant js one of Britain's 
main lines of manufacture. Perhaps Mr. Crosbie's idea 15 
that this should be sacrificed to the efficiency of the rest. Pre- 
sumably British engineers and mechanics will then turn their 
attention to weaving or biscuit-making. Or his theory may be 
that а firm, say, of British motor manufacturers, to render 
itself more eflicient to compete in the export trade, should 
not only surrender its home business but; equip ` its 
own works with foreign-made motors. The increased efficiency 
and low capital cost of the foreign motors will no doubt com- 
pensate for such trifling considerations as reduced output and 
the presentation to the foreigner of a unique advertisement. . 

“ Restrictions on the freedom of sale and barter.” ure hardly 
grievances which can reasonably be complained of by coun- 
tries which erect tariff walls against our goons, yet find in 
this country a free market for their own.. — 

With regard to the exchange, does anyone imagine that 
if all the engineering Works in Britain were to shut down 
in favour of .our German competitors, the débacle of the 
mark would be more than slightly arrested, w. hile the prinnog 
presses continue to work overtime upon it. 


S. Austen Stigant, : 
Mania Transformer Department, 
JOHNSON S PHILLIPS, Lith. 
Charlton, re Wth, 1933. - Pup 
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The Theft of Electricity. 


Having just returned from a business trip оп the North 
American Continent, I have read with interest Mr. Preston's 
letter in your issue of January 19th urging the use of a 
double- pole fuse and meter in one case, and Mr, W genau 5 
article in. your issue of February 16th. 

On wy visit I wus very much struck by the extensive use 
in the United States and Canada of such a system as Mr. 
Preston proposes. The so-called ` Meterserv "" system, which 
as far. as I could sce, seems to be. almost yniversal 
there, consists of a sealed protecting metal cabinet totally en- 
closing a double-pole switch and fuses. One end wall of this 
cabinet consists of à stamping made to fit the terminal 
chamber of any one of the various meters on the market 
there. The correct type of stamping which muy. be. required 
is snapped into place, so that the terminal chamber of the 

meter projects w т a the switch-fuse cabinet, giving. com- 
plete encasement ; if-the meter terminal chamber is of 
such a nature that it cannot be itself inserted into the cabinet, 
standardised adapters are employed. The cabinet is locked or 
sealed and fitted with a lock-off device, which, when set by 


the supply authority, prevents the switch from being closed. 


The system of standardised end plates and adapters of various 
types seems to get over the difficulty Mr. Willingham men- 
tions of not being able to substitute a different type of meter 
to that installed should the supply authority wish to do so at 
any time. А small stock of these end plates or adapters, 
I believe, carried by the 
supply authority and snupped into place by the meter attend- 
ant if it is desired to substitute a different type of meter at 
any time. Incidentally the enclosed cut-out is fitted with 
special terminals, which enable the meter to be tested at any 
time by the proper authority without interfering with tho 
supply of current. 

The present type of service outfit, consisting of meter, con- 
necting cable, sealed main fuses, and also consumer’s d. р. 
switch, is thus replaced at a lower cost by a single piece of 
apparatus, viz.: combined meter and fused switch with all 
terminals enclosed, completely safeguarding against: personal 
contact and theft of current or tampering. 

Future extensions are taken care of by a simple system of 
snap-in metal troughs and covers to connect up additional 
cabinets. The body of the trough fits into a U-shaped knock- 
out opening in the side wall of the cabinet, and is locked to 
the cabinet by flanges at each end. The trough cover 15 
fixed and locked by the closed cover of the cabinet. 

I would add that the usual practice is to employ armoured 
cables, and cabinets are made with concentric knock-outs of 
different diameters, so that the armoured cables сап be 
threaded through and bonded to the cabinet, or by using a 
larger diameter "knock out, a bushing cau be fitted i in for other 


types of cables. 
А. R. Porter, 
Managing Director, 
Тнк Key ENGINEERING Co., Іль. 
Manchester, February 19th, 1923. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—H. J. W. Empury and К. S. 
. Емвовү, traaing as Н. & К. kmbury, electrical and mechani- 
cal engineers, Z9 and 110, Queen Street, Newton Abbot.— 
‘The public examination of these two debtors took place at 
Exeter on February ldth before the Registrar. According to 
the Western Morning News, the liabilities to 94 unsecured 
creditors totalled £4,084.. Debtors’ stock-in-trade was valued 
at 41,400, and fixtures, &c., £100, and the deficiency was 
$1,194. Alleged causes of failure were trade depression, de- 
preciation in value of stock, heavy capital outlay on electric 
ught plant at Kingskerwell, and а loss of from £100 to 


£150 in providing water-power machinery there, which proved - 


useless owing to the dry season; law costs, over £150 on writs, 
&c, during the previous six months; and illness of partner 
for three months. 

In the course of his examination, K. S. Embury said that 
they filed their petition on December 18th in consequence ot 
the levy of executions. His brother started the business in 
April, 1919, and he joined him in November with £50 
capital, added to 216) of his brother’s. In May, 1921, they 
etarted providing electric light tor Kingskerswell. ‘They 
erected the poles, wires, plant, &c., at а cost of from £2,50U 
to £2,500. -A number of accounts rendered since the state- 
ment of affairs were omitted through being overlooked. A 
shop they had at Totnes was closed two years ago; it was 
a failure. In 1921 he believed they paid their way. In 1922 
they lost heavily, not on the ordinary daily trading, but 
rather owing to depreciations. Lamps, of which they carried 
an enormous stock, dropped nearly one-half in price; there 
were three drops in one year. He estimated that in December, 
1930, they had a surplus of £300. ‘Their statement showed 
depreciation of stock £300, and alterations and improvements 
#10. He first realised that. they were insolvent last 
December. : 

Mr. A. L. Honey, Exeter (trustee), said the committee of 
inspection had had debtors before them. ‘The trouble had 
been inexperience in the business and trying to go ahead too 
rapidly. Чһе committee was quite satisfied with the state- 
ment. The creditors’ feeling was one of sympathy. 

H. J. W. Embury said that they were hoping to negotiate 
a sale of the Kingskerswell undertaking for £2,000 or more 
in November last, but it never came to anything. 

The examination was closed. 

А. C. Stuart and C. Perrier (Stuart Wireless Telephone 
Co.), 109, Kingsway, W.C.—Receiving order made February 
Аһ on creditor’s petition. First meeting, February 26th. 
Public examination; April 24th, both at Carey Street, W.C. 

H. Parr, electrician, 2, Strawberry Dale Square, and 1, Back 
James Street, Harrogate.—Receiving order made February 
lth on debtor’s own petition. First meeting March th. 
Public examination March 16th, both at the Court House, 
Harrogate. 

А. SATTERTHWAITE (Gregson & Co.), electrical engineer, 22, 
Dutton Street, Liverpool.—First meeting, February 27th, at 
the Official Heceiver's offices, 11, Dale Street, Liverpool. 
ute examination, March 13th, at the Court House, Liver- 
pool. 

Н. TRUELOVE (Н. Truelove & Co.), electrical engineer, 19, 
Shepley Street, Stalybridue.—Iast day for proofs for dividend, 
March 3rd. Trustee, Mr. J. а, Grant, Official Receiver, By 
Tom Street, Manchester. 

L. SEDDON (ELECTRICAL ENGINEERING Co.), electrical engi- 
neer, late of 276a, Buxton Road, Stockport.—lirst meeting, 
February 27th, at the Official Receiver's offices, Byrom Street, 
Manchester. Public examination, March 136, at the Court 
House, Stockport. 

К. S. Macson (В. S. Magson & Co.), electrical engineer, 10, 
Stoney Stanton Road, Coventry.—l'irst dividend of 5s. pay- 
able at Otticial Receiver's office, 9-11, High Street, Coventry. 

OSWALD GREATHEAD and WALTER GREATHEAD, trading as 
Greathead Bros., 50, Burnley Road, Brierfield, Lancashire, elec- 
trical engineers and contractors.—The public examination of 
these debtors was held on February 13th at Burnley. The 
statement of affairs showed gross liabilities of £226, of which 
£223 was expected to rank, and there was a deficiency of 
#143. Debtors attributed their failure to shortness of capital 
and losses by a fire and bad trade. It appeared that they 
commenced business in January, 1921, in partnership without 
capital. They had never made a profit in the business. They 
made an offer of a composition of 6s. 6d. in the £ to the 
creditors, the money to be advanced by friends, and the 
Official Receiver was of the opinion that this offer was advan- 
tageous from the creditors’ point of view. The examination 
was adjourned. | 

Н. E. Снескікү, plumber and electrician, 90, West Street, 
Morecambe.—Receiving order made February 16th, on debtor's 
own petition. 

.J. BAKEWELL, electric light and power engineer, 43, Water- 
side Road, Barton-on-Humber.—Last day for proofs for divi- 
dend, March 3rd. Trustee, Mr. J. F. Wintringham, St. 
Mary's Chambers, Great Grimsby. 

В. W. RussPLL, electrical engineer and contractor, late of 
30, King Street, Bridlington.—Receiving order made February 
lith, on debtor’s own petition. 


Company Liquidations.—Inisu HYDRO-ELECTRIO SYNDICATE, 
Lrp.—Winding up voluntarily. Liquidator, Mr. W. Pocock, 
mu Swithin's Lane, E.C.4. Meeting of creditors, February 
26th. 

Exectric Brass Wares, Ltp.—Particulars of claims to be 
sent to the liquidator, Mr. E. A. Killip, 21, Tempest Hey, 
Liverpool, by March 8rd. 

P. S. DoHERTY (ENGINEERS), LTD.—AÀ meeting of members 
is called for March 19th at 9 and 10, Pancras Lane, E.O., to 
hear an account of the winding-up from the liquidator, Mr. 
E. Woodrotie. 

New HiGH Pressure Gas LIGHT, CHEMICAL, AND ELECTRIC 
SurPLY Co., Ltp.—A meeting of members is called for March 
20th at the Victoria Hotel, Manchester, to hear an account 
of the winding-up from the liquidator, Mr. W. F. Small. 

ELECTRICAL INDUsTAIES, Lrp., 9-10, Pancras Lane, E.O.— 
Liquidator, Mr. H. E. Burgess, Senior Official Receiver, re- 
leased February 12th. As previously stated, this announce- 
ment has nothing to do with our contemporary Electrical 
Industries. 

West LONDON SCIENTIFIC APPARATUS Co., Lrp.—Winding up 
voluntarily. Liquidator: Mr. F. E. Goddard, 80, Drakefell 
Road, New Cross, S.E. Meeting of creditors, February 27th, 


аб Anderton’s Hotel. 


HanRIs ELECTRO METALS, Lrp.—Particulars of claims to be 
sent to the liquidator, Mr. B. L. Peace, 27, Slaithwaite Road, 
Thornhill Lees, Dewsbury, by March 12th. 

ANGLO-MEXICAN ELEcTRIC Co., Ltp.—A meeting of members 
is called for March 22nd, at 47, Parliament Street, S.W., to 
hear an account of the winding-up from the liquidator, Mr. 
R. R. Skelsey. 


Private Arrangements.—JOHN ALFRED GROOME, electrician, 
17, Windsor Road, Willesden Green, London, N.W.—At the 
adjourned meeting of creditors it was stated that the debtor 
had been unable to find guarantees, as had previously been 
suggested. The statement of affairs showed liabilities of £650, 
with preferential claims of £118, against assets estimated to 
realise £353, and it had been suggested that the debtor should 
find guarantors for a sum sufficient to pay a composition of 
10s. in the £. After discussing the position, it was decided 
that the debtor should continue the business subject to his 
executing a deed in favour of Mr. H. G. Cregan, of Messrs. 
Wrigley, Lord & Cregan, of 4, Copthall Buildings, E.C., to 
secure the payment of a composition of 10s. in the £ by four 
equal quarterly instalments, the first instalment to be payable 
on May lst. 

F. J. Yates, trading as F. J. Yates & Co., High Street, 
Leicester, electrician.—A meeting of creditors was held on 
February 14th, when a statement of affairs presented showed 
liabilities amounting to £5,516, of which £4,554 was due to 
unsecured creditors, while the bank was partly secured to 
the extent of £962. There were also fully-secured creditors 
for £3,030. The assets consisted of cash in hand, 18s. 4d., 
cash at bank, £134, sundry debtors, estimated at £717, stock 
estimated to produce £3,128, partly completed contracts put 
down at £400, fixtures, fittings, &c., estimated to realise £752, 
plant, tools, &c., £349, and a motor-car estimated at £70, 
making a total of £5,553, or a surplus of assets over liabilities 
of £37. The debtor’s wife was a loan creditor for £148. It 
was stated that the debtor started business 17 years ago with 
a capital of £15. Reasonable gross profits were made, but 
the result of late years, after allowing for expenses, had been 
a small loss, with the exception of the year 1922, when a 
net loss was incurred of £1,463 on a turnover of £6,252. 
Creditors issued writs against him, and a deed of assignment 
was executed on January 30th. No offer was made, and it 
Was eventually resolved that the estate should be wound up 
under the deed of assignment, and a committee of inspection 
was also appointed, consisting of Messrs. Burndept, Ltd., Mr. 
Cripwell (Corfield & Cripwell), Mr. Orledge, Mr. Wrathes, and 
the representative of the General Electric Co. The following 
are creditors :— £ £ 


Burndept, Ltd. oe ris .. 512 Edison Swan Electric Co., Ltd. 91 
English Electric Co., Ltd. ... 112 General Electric Co., Ltd. ... 111 


Gilbert, A. E., & Co. . 77 Gent & Co., Ltd. si ... 63 
Tudor Accumulator Co. „. 118 Steeds & Miles ке seu .. 67 
Bill & Berry s se .. 88 Downes & Davies aka ee 92 
Metallic Scamless Tube Co. .. 65 Baxendale & Co., Ltd. ... .. 147 
Ruston & Hornsby, Ltd. .. 4170 W. T. Glover & Co., Ltd. .. 6l 
Bilson & Sharpe “^4 „.. 194 E. S. Yates T oa .. 130 


Dissolutions of Partnership.—Broapcast WIRELESS INSTRU- 
MENTS Co., wireless instrument makers, 144, Warbreck Road, 
Biackpool.—Messrs. L. Pollard, J. F. Fish, J. H. Nutter, H. A. 
Blackwell, and W. L. Turner have dissolved partnership. 
Debts will be attended to by Messrs. Fish, Nutter, Blackwell, 
and Turner, who will continue the business. : 

MCGREGOR & JOHNSON, electrical engineers, motor engineers, 
and mechanics, 149, Brighton Street, Wallasey.—Mr. W. D. 
McGregor and Mr. E. D. Johnson have dissolved partnership. 
Mr. McGregor will attend to debts. 

WAINWRIGHT, Baxter & Co., motor haulage contractors and 
repairers and electrical engineers, Park Garage, East Park 
Street, Morley.—Mr. W. Baxter and H. C. Gray have dissolved 
partnership. Mr. Baxter will attend to debts and continue the 
business under the same style, 
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GOULD & JONES, electrical contractors, &c., 29, Carne Street, 
l'entre.—Mess:s. Gould ё Jones have dissolved partnership. 
Messrs. D. Emrys Jones & Co. will attend to assets and 
liabilities and continue the business as D. Emrys Jones & Co., 
electrical contractors, plumbers, &c., at the same address. 

SECCOMBE & SQUIRE, electrical engineers, 202, Manningham 
Lane, Bradford.—Mr. R. F. M. Seccombe and Mr. M. Squire 
ek dissolved partnership. Debts will be attended to by Mr. 
quire. | 


Trade Announcements.—Rabio INSTRUMENTS, LTD., have 
appointed Mr. C. B. Gresham (late sales manager of the 
Heating Department of Messrs. H. W. Sullivan, Ltd.) as 
sules manager of their Radio Department. 

Messrs. Dieny & Lucas have moved their offices to 72, Vic- 
toria Street, London, S.W 1. 

THe l[ikADIANT Lamp Works, LTD., received so many 
applications from Home and Overseas for its calendar, to 
which we recently referred, that it has had to order а 
fresh supply. These will be ready during the next few 
Gays, and the requests of all applicants will then be satisfied. 


THE BeRKSHIRE RUBBER Co., of Maidenhead, has removed 
its wholesale and retail electrical business from 75, King 
Street, to 5l, Queen Street. 

The death of Mr. Walter Farrow is recorded in this issue, 
but the business of Farrow & Sons, electrical engineers, of 
New Street, Chelmsford, will be carried on as hitherto with 
the same staff, 

Messrs. Амок & East, electrical engineers, have opened 
hew premises at 84, King Street, Maidenhead, for the main- 
tenance and repair of automobile electrical apparatus. 

Messrs. KersHaw’s have taken additional premises at 95a, 
St. James's Street, Manchester. Catalogues, &c., of interest 
» ыо with electrical contracting and supplying are 
desired. | 

An arrangement has just been concluded between Messrs. 
DRAKE & GORHAM, Lrp., London, and the ELECTRIC FURNACE 
CONSTRUCTION Co., of Philadelphia, U.S.A., under which the 
former have the sole right to handle in Great Britain and Ire- 
land all types of electric furnace and auxiliary apparatus which 
have been developed in the United States by the latter com- 
pany. Messrs. Drake & Gorham, Ltd., will, therefore, be able 
to supply either designs and specifications or complete furnaces 
of the arc, resistance, and induction type for all industrial 
purposes, and in addition the '' Electro ’’ steam boiler con- 
structed in accordance with the designs of Mr. F. T. Kaelin, 
chief engineer, of the Shawinigan Power Co. Boilers of this 
type having a total capacity of over 200,000 kW have already 
been installed, or are on order in the United States and 
Canada, in sizes up to 25,000 kW, equivalent to an evapora- 
tion of 75,000 lb. of water per hour in the largest size boiler. 
Messrs. Drake & Gorhain, Ltd., have a representative in the 
United States who is investigating the whole electric furnace 
position in that country. 


Catalogues and Lists.—Messrs. JuLIUs Sax & Co., LTD., 
24a, High Street, New Oxford Street, W.C.2.—An illustrated 
and priced pamphlet giving particulars of wall plugs conform- 
ing to the British Standurd Specification 73-1919. 

AUTOMATIC AND ELECTRIC Furnaces, LrD., 173-175, Farring- 
don Road, E.C.1.—Copies of pamphlets in French, Danish, 
and Spanish, describing Wild-Barfield electric furnaces. 
These have already been printed in German, Japanese, and 
Norwegian. 

Crysetco, Lrb., Kempston Works, Bedford.—Illustrated 
price list of " Cryseleo" vacuum and gasfilled lamps, 
also train lighting and carbon filament lamps. 

Messrs. WARD & GOLDSTONE, Lrp., Frederick Road, Pendle- 
ton, Manchester.—A four-page leaflet illustrating and describ- 
mg aceumulator-charging apparatus, including boards, d.c. 
dynamos, rectifiers, small generating sets, rotary converters, 
Instruments, &c. 

Messrs. J. W. CARPENTER, Lrp., 188-190, Earl's Court Road, 
5.W.d5.—February price list of electrical materials and acces- 
sorles, ав adaptors, cable, casing, fuse boards, switches, con- 
duits, &c. 

Messrs. PuiLLIPS & Turner, 115, Edmund Street, Birming- 
ham.—A series of illustrated leaflets dealing with '' galleries,” 
shades, switch-plates, counterweights, brackets, rings, and 
other electric lighting fittings. 

THE GENERAL ELECTRIC Co., LrD., Magnet House, Kingsway, 
W.C.2.—À very comprehensive catalogue of electric lighting 
fittings (over 200 pp.), containing illustrations and prices of 
Lowl fittings, pendants, lanterns, standards, shades, brackets, 
bronzes, &c. 

Messrs. Botitox & Pace, Lab., 135-7, Queen Victoria 
Street, E.C.4.—An illustrated and priced folder describing a 
water elevator of a multicellular band type for operation by 
hand or power. 

Messrs. Снаѕ. Н. Campion & Co., Lro., Carlton House, 
Regent Street, S.W.1.—An illustrated brochure describing 
“ Acetox "" oxy-acetylene welding and cutting plant. 

THE CHLORIDE ELECTRICAL STORAGE Co., Ітр., Clifton Junc- 
tion, near Manchester.—An illustrated catalogue of batteries 
for radio purposes. I*ully priced. 


THE HxpRAULIC ENGINEERING Co., Ітр., Chester.—Copy oi 
a report upon the results of boring with the Mangnall-lIrving 
thrust borer at Friern Barnet. (See liLEc. Rev., February 
2nd, 1923, p. 185.) 

Messrs. FERRANTI, Lro., 180, Fleet Street, London, E.C.4.— 
Pamphlet Tc. 174, fully 1itustrated, giving instructions for the 
use of oll-lmmersed static transformers. 

Messrs. A. REYROLLE & Co., Lro., of Hebburn-on-Tyne, have 
sent us а neat ash-tray und card representing their explosion- 
proof mining switchgear. 


Soul and Slack ";  " Laying off Machine Faces"; ‘~ The 
` Universal ' in India "; ** The ' Samson ' Disk Coal Cutter ''; 
and other kindred subjects, appear in this issue. 

" The Mining, Refining, and Application of Nickel," by F. 
B. Howard White. Pp. х+115; Zl figs. London: Sir lsaac 
Pitman & Sons. Price 3s. net. 

'" Electrical Engineering Laboratory Experiments," by C. 
W. Ricker and C. E. Tucker. Pp. xiv-F310; figs. 138. Lon- 
don: McGraw Hill Publishing Co. Price lls. 3d. 

“The Use and Advantages of Electric Power in the Fac- 
tory ”' is the title of an excellent lecture delivered by Dr. J. Е. 
Crowley, which has been reprinted from the Journal of the 
Royal Society of Arts by the English Electric Co., Ltd. (Pub. 
lication No. 399). Copies can be obtained on application to 
the company. 


Electrical Production in Russia.—At a meeting of the 
Industrial Planning Authority, held on February 5th, the pro- 
gramme of production of the Glavelektro group was con- 
sidered. Twenty-seven establishments are to be at work, 
their complement of hands being 12,500. The production, 
which showed an increase last year, 1s to be further increased 
this year to 20,000,000 roubles value of production, which 
compares with 14,900,000 r.v. last year. ‘he proposed pro- 
duction will make about 48 per cent. of pre-war; that of 
1931-22 was 26.7 per cent. The new programme provides for 
an output of 168 roubles value per month per hand. At one 
of the factories of the group (the Petrograd Elektromachine 
Оги) the output per head per month almost reached pre- 
war level. Gradually the working power is returning to the 
electrical industry. The combined capital of the group under 
consideration 1s 60 million gold roubles. 


Swiss Electrical Trade Statistics —In the Imports Section 
of the Tables given in our last issue (p. 269) the figures for 
"Dynamo Electric Machines and Electric Transformers '' 
were put in their wrong order. The figures appearing against 
' United States ” are really the totals for all countries, and 
should be at the top; those appearing us totals are the imports 
from Germany, and the figures for other countries should 
likewise drop one line in each case. 


Trade with South America.—We have received a pam- 
phlet giving information regarding the British and Latin- 
American Chamber of Commerce (Ine.), of which Sir E. 
Manville is hon. president and Sir James Kemnal president. 
The address of the Chamber is South America House, 39, 
Bedford Square, London, W.C., which is occupied entirely 
by the offices of the Chamber and the numerous exhibits of 
leading British manufacturers. The pamphlet contains par- 
ticulars of the objects of the Chamber (the promotion and 
extension of business relations between the United Kingdom 
and Latin-America and the provision of information to 
members); and lists of members of the Chamber and of exhi- 
bitors at South America House. Manufacturers and merchants 
interested in South American trade should communicate with 


the secretary, Mr. G. Potter. 


Safeguarding of Industries Act.—NEw Exemprions.—The 
Treasury announces, says the Birmingham Post, that by 
Order under Section 10 of the Finance Act, 1922, a number 
of articles given in a schedule as not entered under the 
Customs Acts before February 15th, 1923, are exempted from 
the duty imposed on the said articles by Part 1 of the Safe- 
guarding of Industries Act, 1921. The schedule contains the 
following :— 

Complete induction coils which are dutiable only by reason 
of containing tungsten contacts as parts, provided it is 
proved that the value of the complete coil does not exceed 

Articles other than illuminating glassware or electric lamps 
which are dutiable only by reason of containing lamp-blown 
ware as a part, and are proved to be exclusively ornamental. 


Electrical Guarantees under the Trade Facilities Act.—4A 
Parliamentarv statement issued on Monday shows that the 
amount included for the South-Eastern & Chatham construc- 
tion and power undertaking is reduced by  £1,000,000 to 
45,500,000. Other items in the list are :— 

London Electrie Supply Corporation.—Extension of 
power station at Deptford " 28 ... £650,000 


Tata hydro-electric power scheme (India) 850,000 
Oxford Electric Co.—Extension of plant and mains... 95,000 
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Correction.—We regret to find that an error occurred in 
the advertisement of Messrs. W. T. Rawcliffe, Ltd., appearing 
on page Xxiii of our issue of February 9th. The sentence 
" Bases and tops cannot be supplied separate ’’ should have 
read '"" Bases and tops can be supplied separate.” 


The Two Irelands.—We have pleasure in placing before 
our readers the following extracts from a letter on the state 
of affairs in Ireland recently received by a firm connected 
with the electrical industry :—*’ We wonder when it will be 
impressed upon the minds of English manufacturers and factors 
that when they speak of the unsettled state of Ireland, they 
do not seem to know that there are and always have been 
what might be called two Irelands, viz., Ulster and Southern 
Ireland. Belfast is a large port in Ulster, in fact, one of the 
chief ports in the three Kingdoms, with nightly sailings from 
and to Fleetwood, Liverpool, Heysham, Ayr, Glasgow, and 
Ardrossan; in addition, ıt has bi-weekly sailings between 
Bristol and Belfast, and at least one railway in the week from 
and to London and Belfast by the Clyde Shipping Co. There 
is no unsettled state in what is now known as Northern Ire- 
land, neither train wreckings, raidings or burnings as i8 going 
on in Southern Ireland under the Free State Government. The 
King's Writ runs in Ulster or Northern Ireland as freely as 
in England, and law, order, and authority are quite as much 
respected by the community as a whole.”’ 


Electrification of Northern Bohemia.—The administration 
of the Joint Stock Co., known as '"''Electrical Works of 
Northern Bohemia," has decided to increase its capital from 
6 to 10: million crowns, and to conclude an amalgamation 
agreement with the Siemens Electrical Works, subject to 
State approval. 


New Telegraphic Works in Sofia.—In regard to the new 
firm formed to manufacture telegraphic apparatus in Sofia, 
with a working capital of five million of levas, one-half of the 
funds will be supplied by the Bulgarian Government and the 
other half by the " Telegraphia " Czecho-Slovak Society. 


Philadelphia Rolling Stock Equipments.—The electrical 
equipments for the 520 new cars for the Philadelphia Rapid 
Transit Co. will consist of two motors, control equipment, and 
an air compressor for each car. The contract, valued 
SLE te is in the hands of the General Electric Co. 
(U.S.A.). 

Labelling Objects in Show Windows.—When a shop win- 
dow has been ‘ dressed” with electrical devices for the 
public to see, the work 1s not complete unless steps are taken 
to let the public know what it is looking at. Anyone who 
has studied electrical window displays will agree that many 
of the items shown are incomprehensible to those unversed 
in electrical ways, without explanation or demonstration, and 
it is not practicable to keep electric fires on circuit for this 
purpcse. Pointing out these facts, which should be obvious 
but are often ignored, Messrs. ELecrRIC Fires, Lrp., of 
Norwich, send us а specimen of a special label that they have 
devised to meet the need, together with a especial clip by 
which it can be attached to their ‘* Heatrae ” fires. The idea 
is commendable, and should stimulate sellers of domestic 
electrical apparatus to make the whole of their exhibits self- 
explanatory. 


The Rating of Machinery.—The Machinery (Rating) 
Bill, which is promoted by the Machinery Users’ Association, 
is designed to amend the law relating to, and to secure uni- 
formity in, the rating of hereditaments containing machinery. 
The preamble states that :—Whereas doubts have arisen as to 
how far machinery is to be included or taken into account in 
estimating the vulue for purposes of local rates of heredita- 
ments occupied for trade, business or manufacture: And 
Whereas the practice with regard to the estimating of such 
value is not uniform throughout England and Wales: And 
Whereas the law relating thereto in England and Wales differs 
from the law in force in Scotland : And whereas it is desirable 
to secure uniformity of practice in England and Wales: It 
shall be enacted as follows :— | 

In estimating for the purpose of апу local rate, or of the 
basis or standard thereof, or of anv valuation list, the value 
of anv hereditament oceupied for апу trade, business or manu- 
facture, there shall be taken into account such machinery and 
plant only as is :— 

(1) Fixed or attached to the hereditament and cannot be 
removed from its place without necessitating the removal of 
some part of the hereditament or 

(2) Used in or on the herediaiment for producing or trans- 
mitting motive power or for heating, lighting or ventilating 
the hereditament. 


Foreign Concessionary Companies in Constantinople.— 
The Commissioner of National Economy at Angora has issued 
orders to the authorities in Constantinople to apply the new 
regulations with regard to foreign enterprises in Turkey to all 
concessionary companies, as tramways, telephones, railways, 
&e.— Reuter (Constantinople). 

A Lighting Equipment Guide.—<As an aid to lighting con- 
tractors in placing before their customers suggestions for 
Industrial and commercial lighting, the British Thomson-Hous- 
ton Co., Ltd., has issued a wall sheet (L. 268) which illustrates 
a wide range of lanterns. reflectors, and other fittings. The 
sheet measures 40 in. x 30 in., is stiffened at top and bottom, 
and provided with a cord for hanging. 


Norwegian Aluminium Works.—It is reported from 
Christiania that the Norsk Aluminium Co., which has entered 
into close relations with an American company for developing 
the industry in Norway, had 175 smelting furnaces in opera- 
tion & year ago, and this number has since been largely in- 
creased. It is considered that the undertaking would have good 
prospects of competing with the big foreign rival works if it 
were possible to become independent of external sources of 
bauxite. Efforts to solve that problem in this direction are 
being made by the use of Labrador stone and Norwegian 
clay. Aluminium is also produced in Norway at the Vige- 
land installation near Kristianssand, and at Stangfjord, and 
by the Nitride Co. at Eydenhavn. ‘lhe two former works 
are owned by English companies, and the latter by the 
French aluminium combine. 


The A. E. U.—The annual statement of receipts and ex- 
penditure covering the year 1922 shows that the Amalgamated 
Engineering Union had an income of £1,029,592 (including 
£763,755 brought forward), and an expenditure of £187,674 
(benefits £156,188 and administrative expenses £31,486), leav- 
ing a balance of £841,918. The figures include the value of 
investinents, which at December 3ist, 1922, was £831,806. 


Lead.—Reporting on February 17th, Messrs. James 


‚Forster & Co. state that '' sheet and pipe makers report quiet 


conditions and complain that consumers are not taking 
deliveries ex contracts. The electrical cable trade consump- 
tion 1s maintained, but is not increasing. Accumulator 
makers are not so busy. Board of Trade returns for January 
are; 19,867 tons imports and 2,955 tons exports, leaving no 
less than 17,612 tons for home absorption, or about 6,000 tons 
above average trade requirements (the biggest quantity since 
December, 1920, when the price of lead fell £10 a ton), again 
emphasising the evidence of previous months that there is no 
lack of lead for this country at any rate. In face of these 
figures the price has appreciated this year to the extent of 
about £2 a ton.” 


Industrial Administration. —Dr. C. C. Garrard (General 
Electric Co., Witton) addressed the Institution of Industrial 
Administration in Birmigham on February 14th. He stated 
that one of the most striking aspects of the development 
of modern industry was the application of what was known 
as "scientific method." By that was meant, that instead 
of applying the old qualitative methods of judgment, they 
used quantitative ones. In the domain of management they 
were passing from management by qualitative judgment to 
that of quantitative measurement. Ове cause of that was 
the increasing complexity of machinery and goods in general. 
To-day human work was so specialised that the connection 
between the individual’s share of it and the final product 
was lost sight of. Hence, in order to avoid waste and mis- 
guided effort, an accurate control at all stages was essential. 
Industry to-day was carried on in a very wasteful manner. 
The measurement of human effort demanded the fixing of 
standards. It was difficult to over-estimate the importance 
of the costing departments in a works, but in many con- 
cerns the true elements of costing were not understood. 
The test of & proper cost and works bookkeeping &ystem 
was that if at any time the works were totally destroyed and 
the books saved, it should be possible to tell exactly the 
financial position of the concern at the time of its destruction. 


Applications for British Trade Marks.—The following are 
included among the recent applications for British trade 
marks. Objections are to be lodged within one month from 
the dates given :— 

Chevrais (lettering and design). No. 494,570. Class II.— 
Electrical apparatus for the treatment of diseases of the skin. 
Mabel F. Fisher and Bertie H. Thompson, trading in co- 
partnership, 149, St. John's Hill, Clapham Junction, London, 
S.W. February 14th, 1923. | 

Arada. No. 430,660. Class 18.—Bell systems, electric and 
pneumatic, Gent & Co., Ltd., Faraday Works, St. Saviour’s 
Road East, Leicester. February 14th, 1923. 

Macbeth Colour Identification Lamp (lettering and design). 
No. 425,388. Class 8.—A colour identification lamp for use in 
producing daylight effects. Arthur A. Dashwood Lang, 4, 
Vigo Street, London, W. February 14th, 1923. 


Engineering Exhibits at Wembley.—We read in the 
monthly organ of the British Engineers’ Association that the 
success of the Shipbuilding, Marine, Mechanical and General 
Engineering Sections of the Exhibition, being organised by the 
Association, is already practically assured. ‘* Upwards of 170 
British engineering firms, both big and small, already have 
applied for space, and the character of the exhibits indicated 
in the applications shows that the display will be fully repre- 
sentative of modern British engineering at its best.” 


Trieste Fair Destroyed by Fire.—According to newspaper 
reports three-quarters of the temporary buildings at the 
Trieste Fair have been destroyed bv fire and the remaining 
buildings have had to be demolished to prevent the fire from 
spreading. The damage is estimated at two million lire.— 
Reuter (Rome). 

E.D.A. Activities.—The latest publication of the British 
Electrical Development Association 1s a small card (E.D.A. 345) 
bearing & prophecy made by Emile Zola of the ultimate 
triumph of electricitv, when it will become as necessary and 
as cheap to inen as the air they breathe. 
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Australian Tariff Decisions. — The following tariff 
decisions have been approved by the Customs Department :— 
Electrical appliances and materials: Meters, watt-hour, alter- 
nating current. ‘This decision is to apply only to such meters 
for which a firm order was placed prior to September 14th, 
1922. Item 174, free, 5 per cent., 10 per cent.—Heuter's Trade 
Service (Melbourne). 

Industrial Conciliation in South Africa.—During January 
the Union Government published the text of an Industrial 
Conciliation Bill, in. which à new method of dealing with in- 
dustrial disputes is put forward. The Bill provides for the 
constitution of Conciliation Boards consisting of equal numbers 
of employers and employés, not exceeding 12 in all, which 
shall be either stauding or special boards—the latter to deal 
with specific disputes. "The registration of trade unions and 
private registry offices is another feature of the measure. 


Accumulator Charging.—Messrs.J. W. BARNARD & HAYNES, 
ITD., the makers of the '' J. W.B." accumulators, state that 
they will be glad to hear froin traders in the London district 
who would be willing to receive accumulators at their 
addresses for collection by the firm's van, for charging. 


Unemployment.—On February 5th, the number of work- 
people registered at labour exchanges as totally unemployed 
was 1,386,000—a fall of 23,690 during the week. There was also 
a decline in the number of persons on " short time” from 
54,674 on January 99th, to 52,800 on February 5th. | 


An Electrical Lunch.—On February 13th the members of 
the Scottish Electrical Contractors’ Association who are parti- 
cipating in the Ideal Homes Exhibition, Edinburgh, enter- 
tained the Lord Provost of the city, and other municipal 
representatives to an electrically-cooked luncheon. Mr. D. 5. 
Munro, the President of the Association, said that now elec- 
tricity had done so much to eliminate smoke, soot, and gaseous 
fumes, they were in sight of the ‘‘ ideal home." Gas had well 
served its day and generation, but now it should be used in 
the furnaces of electricity works. Lord Provost Hutchison 
agreed that a more general use of electricity would consider- 
ably benefit the public health. Mr. P. J. Ford, M.P., who 
was also & guest spoke of Swiss water-power development, 
and said that much could be done in this direction in the 
Scottish Highlands. | 


The World’s Oil Supply.—The New York correspondent 
of The Times says that the Federal Trade Commission has 
submitted to Congress a report on foreign ownership in the 
petroleum industry of the United States, which is in effect an 
attack on the activities in that country of the Royal Dutch- 
Shell group. It questions the effectiveness of the Anti-Trust 
Laws in preventing the extension of the group’s control over 
American producing fields. 


The report asserts that the Royal Dutch-Shell controls over 


11 per cent. of the world’s output of petroleum in fields of 
production scattered over a wide area, whereas the American 
companies’ sources of supply are limited to the United States 
and Mexico. It appears obvious, the report says, that a nation 
having widely distributed supply and storage facilities and 
owning the means of distribution will have advantages in 
world trade against one having a concentrated supply. <A 
charge is made of discrimination by foreign Governments 
against American citizens in the petroleum industry in 
Australia, British North Borneo, certain African colonies, 
British Honduras, British Guiana, Trinidad, France and 
French possessions, Italy, and tlhe Netherlands and depen- 
dencies. 

For Sale.—Portsmouth Corporation Electricity Depart- 
ment has for disposal four Lancashire boilers, 3 ft. x 7 ft. 
6 in. By direction of the Disposal Board, Messrs. Bradshaw 
Brown & Co. will sell by auction at the Royal Dockyard, 
Woolwich, S.E., on March 12th and following days, wireless 
material, electrical equipment, &c. (See our advertisement 
pages to-day.) 

Social Events.—The first annual whist drive, dance and 
social of the staff and einployés of the D. P. Battery Co., 
Ltd., was held in Bakewell Town Hall on Tuesday last week. 
The company present numbered about 300. One hundred took 
part in a whist drive, the prizes for which were distributed 
by Mr. J. Waddell, the manager of the company. ‘There 
were brief speeches, including one from the oldest emplové, 
Mr. R. Blackwell, who, on behalf of his fellow workers, pre- 
sented Mr. Waddell with a walking stick and a smoker’s 
cabinet as & memento of the occasion. 


Salaries of Technical Staff.—According to the Yorkshire 
Observer, the Halifax Town Council recently decided to give 
а month's notice to the technical staff of the electricity de- 
partment, together with an intimation that the Corporation 
was willing to re-appoint each member of the staff at a stated 
salary. The Electricity Committee has been informed, how- 
ever, that the members of the staff are in the hands of the 
officials of their union, and cannot act independently. The 
Committee has, therefore, decided to withdraw the offer pre- 
viously made, and has appointed an Emergency Committee 
which, with the manager of the electricity department, will 
take steps to fill the vacancies as they occur. It appears that 
the difficulty has arisen out of the inability of the District 
Joint Board for No. 2 (Yorkshire) area to carry out its normal 
functions, presumably owing to the action of the employer's 
side in withdrawing from the National Joint Board. 


LIGHTING’ AND POWER NOTES. 


Ауг.—Јоіхт Evectriciry BoaRD.—The Town Council is 
applying to the Electricity Commissioners for an Order to 
constitute a Joint Electricity Board for Ayrshire. The other 
parties to the scheme are the Kilmarnock Corporation and 
the county of Avr. The proposal is in connection with Ayr's 
loch Doon scheme. 

Loan.—The Town Council has applied to the Electricity 
Commissioners for sanction to borrow £5,000 for electricity 
purposes. 


Burton-on-Trent.—Revaying Matns.—-The Town Council 
has decided to relay the mains in Station Street, which have 
been in use for JU years, at a cost of £8,000. 


Cardiff.—!oax.—The Rural District Council has applied to 
the Electricity Commissioners for sanction to borrow £2,00U 
for electricity purposes. 


Cheadle and Gatley. — Prick REpvcTIoN.—The Urban 
Council has reduced the fixed charge for electricity supplied 
for power purposes from £4 per quarter per kW of maximum 
demand in à year to £2 10s. | 

ELECTRICITY ORDER.—The Council has decided, subject to 
the consent of the Cheshire County Council, to apply to the 
Electricity Commissioners for an Order authorising the 
Council to supply electricity in the Northern Etchells area. 


Darlington.—Loan.—The Town Council has applied to the 
Electricity Commissioners for sanction to a loan of £17,206 
for extensions to mains. 


Dorchester.—NeEw Puant.—The Town Council has in- 
structed the borough surveyor to prepare plans and esti- 
mates for extensions to the electricity works needed for the 
Installation of additional plant, and the Weymouth Town 
Council has been asked if its electrical engineer, Mr. Nichol- 
son, can be permitted to advise on the additional plant needed. 


Dronfield.—Exectricity SuPPLY.—The Urban Council has 
approached the Shetheld Corporation with & view to obtaining 
a supply of electricity by overhead cables. 


Felixstowe.—BuLk SurrLy.—The Town Council has decided 
to obtain a bulk supply of electricity from the Ipswich Cor- 
poration. | 


Glasgow.—EIxTkENs10NS TO DALMARNOCK SrATION.— The Elec- 
tricity Cominittee has recommended to the Town Council 
plans for the completion of the Dalmarnock power station. 
When the extensions are completed Dalmarnock will be one 
of the largest power stations in the country. It is expected 
that the work will occupy two years. 


Glossop.—ELEcTRICITY CHARGES.—The Urban Electric 
Supply Co. has obtained an order fixing the maximum charge 
for electricity at 104. per kWh, with minimum payments of 
12s. 6d. for the winter quarters and 8e. 4d. for the summer 
quarters. 


Gravesend.—I.0axns.—The Borough Council has approved a 
recommendation of the Electricity Committee to apply for 
sanction to borrow £15,765 for extensions at the electricity 
works. This 15 the balance of expenditure upon the installa- 
tion of a 2,000-kW and a 5,000-kW turbo-alternator and boiler 
plant costing £00,316. Sanction is also to be sought for loans 
of £3,000 for mains and £7,000 for house services. In reply 
to criticism, the Mayor stated that last year the under- 
taking contributed £2,000 to the rates. 


Grays.—Bu.Lk SuPPLY.—AÀt a recent meeting of the Urban 
Council, the Electric Light Committee reported on its nego- 
tiations with the County of London Electric Supply Co. for 
a bulk supply of electricity. The Clerk explained that if the 
extensions to the Council’s works were carried out it would 
involve a cost of £8,500. The bulk supply would cost £9,104. 
If the reduction which the company now offered was con- 
sidered, the cost would be about equal. The Electricity Com- 
missioners Would agree to the extension of the Council’s works 
only if it would cost less than the bulk supply. 


Grimsby,—EXxtFNnsions.—The Electricity Committee has re- 
commended the Town Council to proceed with a scheme for 
oe to the power station at an estimated cost of 

‚75,000. 


Hove.—Nrw РіАхт.—Тһе Electricity Committee has recom- 
mended to the Town Council that, in order to meet the in- 
creased demand for electricity, new plant be installed at the 
electricity works. The estimated cost of carrying out the 
extensions 18 £33,500. 


India,—Sutiey HYDRO-ELECTRIC ScHEME.— The Sutlej hydro- 
electric scheme, which has been put in hand, will give an 
output of 80,000 kW and will supply Delhi and Lyallpur, 
together with a number of intermediate stations. It is antici- 
pated that the scheme will take five years to complete, and 
the estimated cost is Rs. 9 crores. 
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Irish Free State.—THE Bann Power ScHEME.—The eecre- 
tary of the Ballymena Chamber of Commerce has, by re- 
quest, furnished to the promoters of the River Bann power 
scheme a list of manufacturers, giving the approximate power 
required by each, the total being over 6,000 h.p. Similar lists 
are being given by other towns in the Bann area. At a 
recent meeting of Ballymoney Chamber of Commerce it wag 
stated that the whole of Lough Neagh will be utilised as a 
reservoir. About £250,000 will be spent in dredging; a weir 
wall at Portna will cost about £55,000; and a second power 
stution will be established at Carnor if the demand for 
electricity necessitates an increased supply. 


London.—Sr. MARYLEBONE.—The Highways Committee re- 
commends the purchase of a motor generator, at the cost of 
£850, and a lighting set, at £350, for the Council's wharves. 

Price Repuctions.—The Westminster Electric Supply Cor- 
poration announces that, as from the March quarter meter 
readings, the following reduced tariff will be instituted :— 
Lighting: for the first 4,000 kWh per annum, 6d. per kWh; 
all consumption in excess of this amount, 44d. per kWh; heat- 
ing, cooking and power, 141. per kWh. The rates are subject 
to a minimum charge of 10s. per quarter. 


Lothians.— ELECTRICITY ‘SuprLy.—The surveyors of the 
National Electric Construction Co. have commenced laying 
the cable from the Edinburgh Corporation’s power station at 
Portobello to the Lothians. The first line will supply a large 
sub-station near Monktonhall, Musselburgh, and it is expected 
that : supply from this source will be available in a few 
months. 


Milnrow.— ELECTRICITY SurPLY.—The Electricity Committee 
has formed a small sub-committee to consider the tenders 
for the erection of the transforming station. With a view 
to embracing Newhey in the electricity scheme, a canvass 18 
to be made of the district. To meet the needs of prospective 
consumers, cables are to be extended to the Firgrove and 
Heaton Street districts. 


Paisley.—Exectriciry Suppty.—The Town Council has 
adopted a report, submitted by the electrical engineer, on the 
proposed supply to the south and west districts of the town. 
The estimated cost is £20,000. 

Plymouth.—ErrcrRicirY Surety.—The Town Council has 
sanctioned the expenditure of £169,160 for the development 
of the electricity undertaking. 


Preston.— ELECTRICITY AGREEMENT.—The Town Council has 
entered into an agreement with the Blackburn Corporation, 
under which the two power stations will be linked up, and 
so obviate the need for duplicate sets 1n case of a breakdown. 


Rye.—Evrctricity ScHEME.—At a recent meeting of the 
Town Council an agreement was approved between the Cor- 
poration and Messrs. Crompton & Co., Ltd., for a supply of 
electricity. The company 18 to erect a generating station 
within 12 months and lay mains. The whole of the work 
is to be completed within 18 months. The maximum charge 
to private consumers is to be 1s. per kWh and 10d. per 
kWh for public lighting. The Council 
undertaking by arbitration at periods of 15, 22, 29, or 36 veurs. 


Sunderland.—Loaxs.—The Electricity Committee proposes 
to borrow £15,000 for laying new mains, £5,000 for re-cabling, 
and £2,236 for sub-station expenses. In addition to the last 
amount, £10,593 will be spent from revenue account in extend- 
ing the Chester Road sub-station. 


Warminster.— INAUGURATION OF ELECTRICITY Suorrr,v.— Tho 
electricity undertaking was formally opened by the Marquis 
of Bath on February 17th. 

Whitworth.—f.oan.—The Council has applied to the Юес- 
tricity Commissioners for sanction to the borrowing of £15,960 
for the electricity scheme. 


TRAMWAY AND RAILWAY NOTES, 


Burnley.—Srrike.—The fitters and turners at the tramecar 
shed, whose wages have been reduced by 5s. 6d. per week 
to the standard rate, threaten to cease work as a protest 
against the reduction. 


Continental.—S wiTZERLAND.—It is anticipated that the elec- 
trification of the Swiss State Railways will be completed by 
1925, i.e., five years earlier than was estimated in the scheme 
which was drafted in 1913. The electrical system, which will 
cover 950 miles, involves the use of 400 electric locomotives. 
If the traftic reaches pre-war figures, over half a million tons 
of coal will be imported yearly.—Heuter (Berne). 

Russia.—The Yalta Executive Committee has proposed that 
UE Va: railway be constructed between Simferopol and 

a 

A large power station is being constructed at the Kizcloff 
colieries near the Gubacha station of the Perm Railway. 
Its initial power will be 6,000 kW, from two turbo-generators 
of 3,000 kW each. The pressure will be transformed to 38,000 
volte for supplying the mines. 


may acquire the- 


A site is being selected for a power station near Tchelyabinsk 
to supply electrical energy to à number of factories in Central 
and Southern Ural. Coal from the local mines will be used. 

A special expedition is being organised to investigate the 
Olonetz district (North Russia) rivers for hydro-electric pur- 
poses. 


Derby.—Penny PanEs.— The Town Council has introduced 
penny fare stages on its tramway system. 


Harefield.—Licat Rai, way.—The Ministry of Transport has 
made an Order authorising the construction of light rail- 
ways 1n the parishes of Harefield, Hillingdon East, Uxbridge, 
and Denham. 


Huddersfield.—NrEw RourE.—The new tramway route to 
Brighouse has been completed as far as Rastrick. The cost of 
the track, which it is anticipated will be in operation by 
March, is somewhat below the original estimate of £70,000. 


Hull.—Track RENEWALS.— The Tramway Committee pro- 
poses to renew certain portions of the tramway track at an 
estimated cost of £117,155. The work will be extended over a 
period of two or three years. 


Japan.—Tokio.—A preliminary contract has been signed 
with the Foundation Co. of New York for a network of 
underground railways. The first section of the scheme pro- 
vides for the construction of four miles of tubes, at a.cost 
ot £3,000,000. The estimated cost of the whole scheme 1s 
25,000,000. 

London.—Trarric RETURN.—The London Underground 
Companies announce that £1,334,000 was expended during the 
year in the provision of new rolling stock, constructional im- 
provements, and extensions of the railways. The companies 
are committed to an expenditure of £17,000,000 for improve- 
ments in Greater London traffic fncilities. 

UNDERGROUND ‘' SPEED Up.’’—Commencing on February 
19th, the Underground Co. made improvements in the train 
services on the District Railway, additional early morning 
trains having been introduced. 


North-Eastern Railway Со. —Аххолм, Report.—The report 
for the year ended December 3lst, 1922, shows that out of 
a total of 40,366,777 engine miles run by the company’s stock, 
electric traction accounted for 951,229 engine miles. The com- 
pany now has 13 electric locomotives, 71 electric motor 
vehicles, and 55 trailer cars, as compared with steam stock 
comprising 1,384 tenders, 447 tank engines, and 312 shunting 
engines. 


Northern Ireland.—Raiway ELEcTRIFICATION.—A scheme is 
under consideration for the electrification of the Belfast and 
County Down Railway, which connecte that city with the 
towns of Bangor, Newcastle, Donaghadee, and other watering 
places. 


Plymouth.—DousLiNG or TracK.—The Corporation has de- 
cided to double portions of the tramway track in Wolseley 
Read and King’s Road at an estimated cost of £39,516. 


Railway Electrification. —S.E. & C.R.—The electrification 
of the suburban lines of the above section of the Southern 
Railway will, according to the daily Press, be commenced 
next month. The lines will include the routes from Charing 
Cross to Dartford and Orpington, а distance of 15 miles. 
Other routes are to be electrified later. 


West Hartlepool.—Raiinss Cars.—The Corporation has 
under consideration a scheme for running railless cars on 
the Foggy Furze route. The estimated cost of carrying out 
the scheme is £10,000. This scheme is suggested as an alter- 
vative tu relaying the present track, which would cost £40,000. 


TELEGRAPH & TELEPHONE NOTES. 


China.—Chiao Tung-Pu (the Ministry of Communications) 
has informed the Diplomatic Body that as all the telegraph, 
telephone, and radio buildings and installations throughout . 
the country are absolutely public property, no one is entitled 
to sell or mortgage them, and that if the provincial authorities 
or foreign interests enter into any such agreements the 
Governinent will not recognise their validity.—Heuter. 


Finland. — Hetstncrors AUTOMATIC EXCHANGE. — The 
directors of the Helsingfors (Finland) Telephone Association 
report having entered into a contract with a German firm 
(Siemens & Halske) for the supply of an automatic telephone 
exchange for from 20,000 to 30,000 subscribers; the work will 
be carried out in stages and the first instalment will consist 
of 2,000 lines. The latter is expected to be brought into use 
in the summer of 1024. 


India. — Proapcastina. — The Indian Government has 
decided to permit private enterprise to undertake radio broad- 
casting in British India and Burma upon similar lines to those 
obtaining in the United Kingdom. It is proposed to ascertain 
whether similar arrangements could be made in India to form 
a company, open to both British and Indian manufacturers of 
receiving apparatus. The Government is, accordingly, con- 
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vening a conference, to be held at Delhi on March 7th, under 
the presidency of the Director-General of Posts and Tele- 
graphs, to discuss preliminary details, and manufacturers and 
others who desire to undertake broadcasting are invited to 
attend. The Government is also issuing a draft form of 
licence.—Reuter. 


New Atlantic Cable.—CorReEcTION.—Our last week's note 
under the above heading has been read as an announcement 
of the laying of & new Atlantic cable. Such an impression, 
however, 1в incorrect, as no new cable has been laid. Hitherto 
direct communication between London and New York only 
has been maintained by means of several cables. Arrange- 
ments have now been made by which & new circuit has been 
established direct between London and Boston by means of 
an existing cable. 


Radio-telephony.—Bnoa4pcasrING.—The sixth radio-tele- 
phone broadcasting station to be established in this country 
was to have commenced to function at Port Dundas, Glasgow, 
on February 19th with the call signal 5 M G, and a wave 
length of 440 metres. 

RECEPTION ON MOVING VEHICLES.—The possibility of wire- 
less telephony on express trains for the entertainment of pas- 
sengers was demonstrated recently by the Marconi Co., by 
permission of the London, Midland, and Sccttish Railway Co., 
on, a train between Euston and Liverpool. A special saloon, 
fitted with outside and inside aerials, gave excellent results— 
even .as it passed through the tunnel. Further on, however, 
the dynamo used for the electric lighting of the train caused 
interference, and the outside aerial had to be abandoned, 
but with the frame or inside aerial good results were achieved. 
It was raining heavily at the time. No interference was 
experienced from passing trains. 


The Telephone Service.—New Excuance.—A new telephone 
exchange was opened at Rock Ferry on Saturday to super- 
sede the existing exchange, which can no longer cater for the 
needs of the neighbourhood. The exchange is of the common 


battery type, and nearly a thousand subscribers can be accom-- 


modated, while further extensions can be made, when neces- 
sary, to provide for service for two thousand subscribers. 

AUTOMATIC EQUIPMENT.—There are 16 public automatic ex- 
changes already in service in this country, with an ultimate 
capacity of 50,000 lines, and development of the system is 
proceeding rapidly. In fact, it is understood that it has been 
decided to develop the telephone svstem in the future largelv 
on automatic lines. New exchanges are in course of installa- 
tion in six towns, and the equipment at four other places 
is being extended. Orders for automatic equipment will 
shortly be placed for exchanges in 10 towns, and preliminary 
arrangements for buildings and plant specifications have been 
taken in hand with respect to 96 additional areas. 


\ 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indtoates the issue of the ELECTRICAL REVIEW in which the 
‘* Official Notioe ’’ appeared.) 


OPEN. 


Argentina.—Bvurnos  AigES.—April 26th. Department of 
Sanitary Works. Nineteen groups of vertical centrifugal 
pumps, with electric motors and spare parts. 


A сору of the specification is expected to reach the Department of Overseas 
Trade about the end of the present month. 


Australia. — MELBOURNE. — Postmaster-General’s Depart- 
ment. 16,750 Leclanché porous cells and 1,200 earthenware 
outer jars.* 

March 1st. Telephone and telegraph parts. March 16th. 


Telephone and switchboard parts and wires. March 21st. 
Testing and protective apparatus. April 9th. Telegraph and 
telephone material. April 10th. Bronze and copper wire. 
April lith. Positive plates for storage batteries. April 17th. 
Covered wires. April 18th. Telephone apparatus. April 
Ath. Telephones and handsets and switchboard cable. (Feb- 
ruarv 16th.) April 3rd. 5 100 telephone-receiver. diaphragms.* 


April 10th. 686 tons bronze wize, &c.* April 17th. 400,000 
copper jointing sleeves, 595 timing clocks.* — 
March 28th. Victorian. Railway Commissioners. Two sets 


of 3-ph., 20 b.h.p. induction motors, starting apparatus, and 
accessories; one 20-b.h.p. d.c. motor, starting apparatus and 
accessories.* April 4th. Electric hoist, with trolley.* 

Sypney.—April 30th. Amalgamated Wireless (Australia), 
Ltd. Tenders for modern wireless service between Australia 
and England and between Australia and Canada. Supply, 
delivery, and erection complete and ready for operation of a 
high-power duplex station within 100 miles of Sydney or Mel- 
bourne capable of direct communication with England 94 
hours daily throughout the year. Suitable corresponding 
duplex stations to be provided in England and Canada. The 
secretary, 97, Clarence Street, Sydney. 


Barking.—March 12th. County of London Electric 
Supply Co., Ltd. Condensing plant and auxiliary apparatus 
for the Barking power etation. (February 9th.) 

March 2th. Static transformers. (February 9th.) 


Bedford.—March 13th. | Electrici 
of e.h.p., h.p. and l.p. underground cables for 12 months. 
this issue.) 

Belfast.—March 10th. Electricity Department. Stores 
(including many electrical items) for six or twelve months. 
(February 16th.) 

March 12th. J9-ph., h.p., a.c. switchgear for sub-station. 
(February 16th.) 

March 6th. Tramways Committee. Six or 12 months’ 
supply of tramways stores, including several electrical items. 
(February 16th.) 


Belgian Congo.—The Belgian Ministry of the Colonies 
has recently invited offers for the establishment and working 
of an electricity supply undertaking at Stanley Pool, in the 
Congo (Kasai). 


Belgium.—February 28th. Belgian Post and Telegraph 
authorities, La Salle Madeleine, Brussels. Seven lots of 
bronze wire. Particulars for 1 fr. 70 c. 

March 15th. Municipal authorities of Beaufays (Province 
of Liége). Electrically-operated pump in connection with the 
local water supply. Particulars from the Maison Communale. 

April 18th. Ministry of Railways, Marine, Posts and Tele- 
graphs. Supply and installation of telephone equipment for 
Antwerp.* 


Birmingham.—March 5th. Education Committee. Motor 
generators, transformers, and switchgear, for the Municipal 
Technical School. (February 9th.) 


China.—T'iENTsiN.—March 12th. Peking-Mukden Railway. 
Electric signalling material. Specification from Mr. C. Р. 
Sandberg, 40, Grosvenor Gardens, S.W. 


Darlington.—March 7th. Electricity Department. One 
water-tube boiler. (February 16th.) 


Dublin.—March 12th.. Irish Free State Postmaster- 
General’s Department. 14 tons bronze wire. (See this issue.) 


Edinburgh.—March 13th. Electricity Supply Depart- 
ment. Two 4,900-kW, 3-phase or alternatively single-phase 
transformers. (See this issue.) 


Egypt.—Catro.—March 22nd. Egyptian State Railways. 
Water-tube boiler, h.p. cables, switchboard panel and trans- 
formers for the electric power house, Gabbary. Specifications 
from Stores Department, Saptia (Cairo). or Gabbary (Alex- 
andria), and at the office of the Administration's Inspecting 
Engineer in London, Major J. 8. Liddell. 

Director, Section of the Municipalities and Local Commis- 
sions, Savoy House, Cairo. Extension of the electrical svs- 
tem at Zagazig.—lieuter's Trade Service (Cairo). 


London.— ST. MARYLEBONE.—February 28th. Electricity De- 
partment. Suction and discharge pipework and valves, h.p. 
steam pipework and valves, ash-handling equipment, electri- 
cally-operated jib crane or transporter equipment, e.h.p. and 
l.p. switchgear, annual supplies of underground cables. (Feb- 
ruary 9th.) | 

FuLHAM.—February 28th. Electricity Department, Twelve 
months’ supply of electrical and engineering stores. Particu- 
lars from the Town Hall. 

SHOREDITCH.—The Borough Council Lighting Committee will 
shortly invite tenders for boiler and converting plant. 

BaTrERSEA.—March 8th. — Electricity Department. Опе 
1,800-kW rotary converter and switchgear. (See this issue.) 


Manchester. — February 27th. Tramways Committee. 
Tramway stores. H. Mattinson, general manager, Corporation 
Tramways, 55, Piccadilly, Manchester. 

Morocco.—MoaGapbore.—March Ist. The Town Council of 
Mogadore is inviting tenders for a concession for 53 years to 
supply the town with electricity. Particulars, Chef des Ser- 
vices Municipaux, Mogadore. 

New Zealand.—WELLINGTON.—March 20th. P. W. Depart- 
ment. 400 miles h.d. copper wire.* 


Nottingham.—March 1st. Tramways Committee. 300 
tons of steel tramway rails. Mr. T. Wallis Gordon, city engi- 
neer and surveyor. 

Oldham.—March ‘th. Corporation Carrving and Cleans- 
ing Committee. Refuse disposal plant, including electric 
motors, for Rhodes Bank destructor depot. Specifications 
from Mortimore, Lyon & Co., Mansfield Chambers, St. Ann's 
Square, Manchester. 

Portsmouth.—March 6th. Town Council. Electrically- 
operated jib crane. Mr. A. Ward, borough engineer. 


Rumania.—GaLatz.—Supply of two generating, sets com- 
plete, including Diesel motors, 325-h.p. d.c. dynamos and ex- 
citers. Particulars, Comptoir Commercial Française, 73 bis, 
Rue du Géneral Berthelot, Galatz. 


South Africa.—JOHANNESBURG.—March 5th. South African 
Railways and Harbours Board. Electrical cables and bare 
copper wire.* 

Pretoria.—March 14th. Government Posts and Telegraph > 
Department. Insulators, copper and braided wire, &c.* 


Stoke-on-Trent.—March 7th. Electricity Department. 
Step switch resistance. (February 16th.) 

Tilbury.—February 24th. Urban District Council. Elec- 
tric vehicles for collection of refuse. and plant for charging 
them. Mr. S. A. Hill- Willis, engineer to the Council. 


Department. Supply 
ee 


— ч ee 


Vol. 92. No, 2,361, Fesavary 23, 1923.) THE ELECTRICAL REVIEW. 


297: 


Torqnay. — February 26th. еше Department. 
Four 3-ph. to 2-p.h. transformer groups. (February 9th.) 

Weymouth.—March 10th. Electricity Department. 
350-kW vertical gas engine and dynamo, with gas plant. 
this issue.) 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


One 
(See 


CLOSED. 


Belfast.—Corporation. Accepted: — 

Three rotary converters.—English Electric Co., Ltd. (£8,091); Metropoli- 
tan-Vickers Electrical Co., Ltd. (£8,195); British Thomson-Houston 
Co., Ltd. (£8,078). : 

Corporation. Public Health Committee. Accepted :— 


Electric lighting installation at the Infectious Diseases Hospital, Purdys- 
burn (£220).—D. Gamble & Co., Ltd.+Jrish Builder and Engineer. 
Belgium.—Six tenders—three Belgian and one each 
Dutch, French, and British (Callender's Cable and Construc- 
tion Co., Ltd.)—were recently submitted to the municipal 
authorities of Schaerbeek, Brussels, for the supply of 18,500 
metres of high- and low-pressure armoured cable, the lowest 
offer being that of the Socicté des Ateliers de Constructions 
Electriques, of Charleroi. 

The municipal authorities of Hognout recently invited offers 
for the concession for the supply of electricity for lighting and 
power purposes in the town. Only one was received, that 
being from the Société d'Electricité de Seraing et Extensions, 
of Brussels. | 

The Metropolitan-Vickers Electrical Co., Ltd., was last 
week successful in submitting the lowest tenders for the 
supply of several large lots of insulators for the Belgian State 
railway authorities in connection with the electrification of 
the railway system. 

The Belgian Post and Telegraph authorities in Brussels last 
week divided some large contracts for miscellaneous telephone 
material between the New Antwerp Telephone and Electrical 
Works, Antwerp, the Bell Telephone Co., Antwerp, and the 
Société, Electrique et Mécanique, Brussels. 

Canada.—With further reference to our note on p. 262, 
Etec Rev., February 16th, the order placed by the Winni- 
peg (Canada) Municipal Corporation with Messrs. James 
Howden & Co., Ltd., is for two 5,000-kW turbo-alternators 
and one 1,000-kW ditto at a cost of about £50,000. 
In addition, the firm has secured a China contract 
for one 1,000-kW turbo-alternator for a sugar factory; and 
one from the Victorian Government for a 1,500-kW turbo- 
alternator. It is stated that many firms in this country and 
America had tendered for the Winnipeg contract, which is 
the first of any magnitude for this type of plant to be placed 
by Canada since the early part of 1914. 


Chelmsford.—Joint Hospital Board. Accepted:— 
Installing the eiectric light at the hospital (£159).—Mr. Elnaugh. 


` Darlington.—Town Council. Accepted:— 
Cables (£7,396).—British Insulated and Helsby Cables, Ltd. 


Glasgow.—Tramways Committee. Recommended. 
Handrail for pumps at Pinkston power station.—P. & R. Fleming and 


Lifting gear for condensers at Pinkston.—North British Lifting and Moving 
Appliance Co., Ltd. 

Trolley bushes.—British Insulated and Helsby Cables, Ltd. 

м covering of steam pipes at Pinkston.—Bell’s United Asbestos Co., 


td. 
Steel tires.—Stcel Co. of Scotland, Ltd. 
Lead-covered telephone cable.—Western Electric Co., Ltd. 
Lead-covered e.h.p. cable.—English Electric and Siemens Works Co., Ltd. 


Special Committee on Housing. Accepted :— 
Electric lighting installation at  Pollokshaws housing scheme (£212).— 
R. J. Sinclair. І 


Government Contracts.—The following Government con- 
tracts were placed during January, 1923 :— 


ADMIRALTY CONTRACT AND PuRcHasE DEPARTMENT. 
Accumulators.—Fuller's United Electric Works, Ltd. 
Distributing and supply boards.—General Electric Co., Ltd. 
Electric capstans.—Cowans, Sheldon & Co., -Ltd. 

Inert cells.—Fuller’s United Electric Works, Ltd. 
Secondary cells.—Fuller's United Electric Works, Ltd. 
Electric. lift—W. Wadsworth & Sons, Ltd. 

Wit. masts.—C. F. Elwell, Ltd. 

Electricallv-driven rolling mills.—J. Robinson & Co., Ltd. 
lü-ton electric traveller. -Cowans, Sheldon & Co., Ltd. 


War Orrice. 
Mechanical stokers and year.—Babcock & Wilcox, Ltd. 
_ Electric hay-baling presses.—Hindle, Son & Co. 
Electric torches.—General Electric Co., Ltd. 


Air MINISTRY. 
Wit. apparatus.—Park Roval Engineering Works, Ltd. 
Components for w/t. masts.—Bullers, Ltd. 
Aerial copper wire.—W. T. Henley's Telegraph Works Co., Ltd. 
Gear for w/t. masts.—F. Dobbin & Co. - 


CRowN AGENTS FOR THE COLONIES. 


L.p. cable, &c.—Callender's Cable and Construction Co., Ltd. 
Porcelain insulators.— Doulton & Co., Ltd. 

Electric passenger lifts—W. Wadsworth & Sons, Ltd. 

Electric motors and control gear.—Brush Electrical Engineering Co., Ltd. 
Telegraph poles.—Bullers, Ltd. 


Post Orrice. 

Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd.; 
Siemens Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Testing, protective apparatus.—Evershed & Vignoles, Ltd.; Siemens Bros. 

_ and Co., Ltd. . 

Distributing boards.—W. Sanders & Co. 

Submarine cable.—Siemens Bros. & Co., Ltd. 

Telegraph and telephone cable.—Enfield Ediswan Cable Works, Ltd.; Gen- 
eral Electric Co., Ltd.; Hackbridge Cable Co., Ltd.; W. T. Henley's 
Bid a Works Co., Ltd.; Pirelli-General Cable Works, Ltd.; Union 
Cable 4 Ltd. 


Porous Leclanché cells.—General Electric Co., Ltd. 
Telephone cords.—British Insulated and Helsby Cables, Ltd.: Phoenix 
elephone and Electric Works, Ltd.; Western Electric Co., Ltd 
Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe and Firebrick Co., 
Ltd.: Hepworth Iron Co., Ltd.; G. Jennings, Oates (Thornton), Ltd. 
Switchboard lamps.—General Electric Co., Ltd. 
Telegraph poles.—Burt, Boulton & Haywood, Ltd. 
Paper sleeves.—S. O'Neill & Sons, Ltd. 
P тре Ltd.; Horton & Sons, Ltd.; Universal Bolts and Nuts, 
td. 
Stay swivels.—Bullers, Ltd. | 
Creosoted wood troughing.—Burt, Boulton & Haywood, Ltd.; Calder and 
McDougall, Ltd. 
Bronze wire.—T. Bolton & Sons, Ltd. 
Hüame es nd single silk-covered copper wire.—Concordia Electric Wire 
4 Ltd. 2 
H.d. copper wire.—T. Bolton & Sons, Ltd.; British Insulated and Helsby 
Cables, Ltd.; Enfield Ediswan Cable Works, Ltd.; Wilkes, Son and 
Mapplebeck, Ltd. 
кепе zinc rods. -Lockie Lancaster апа W. W. & R. Johnson & Sons, 
td. 


Batteries.—Newport (Mon.) Telephone Exchange: D. P. Battery Co., Ltd. 

Manufacture, supply drawing.in and jointing cable.—Colchester-Ipswich : 
Pirelli-General Cable Works, Ltd. 

i ud exchange equipment.—(Accrington) : Automatic Telephone Manu- 
acturing Co., Ltd.; (Blackpool): Automatic Telephone Manufacturing 
Co., Ltd.; (Liverpool, Old Swan): British L. M. Ericsson Manufac- 
turing Co., Ltd.; sub-contractors: Chloride Electrical Storage, Ltd., 
for batteries; Crompton & Co., Ltd., for machines. 

Н.М. ОғғісЕ or Works. 

Engineering services.—Supply of electrical labour, Bristol district.—R. 
Whipp & Co.  Teddington Laboratory cables.—Siemens Bros. & Co., 
Ltd. 

India.—Clayton Wagons, Ltd., Lincoln, has an order in 
hand for a fleet of eight 5-ton electric motor wagons for the 
collection of refuse for the municipal authorities of Calcutta. 
The vehicles are equipped with light cranes, so that the street 
receptacles may be easily and quickly tipped into the end- 
tipping bodies. 

London.—The Synchronome Co., Ltd., has secured the 
contract for installing its electric clock system in the Bush 
Terminal Co.'s building, Bush House, Strand. 

SHoREDITCH.—Lighting Committee. Accepted :— 

Renewal of telephone installation and apparatus and wiring for same 

(£343).—Western Electric Co., Ltd. 


Manchester.—Education Committee. Accepted:— 

Electric light installations :—Nelson Street School, Arnold Electrical Co.; 
Vine Street and Queen Street Schools, Seddon & Sons; Upper Lloyd 
Street School, Maitland & Co.; Webster Street School, Sudlow and 
Co.; Holland Street School, Power & Lighting Supplies Co., Ltd.; 
Christ Church School, Hulme, Ward & Booth. 


Electricity Committee. Accepted :— 

One 92,500-kW lighting converter and one 2,500-kW traction converter.— 
Bruce Peebles & Co., Ltd. 

Reconstruction of two 3,000-kVA transformers.—Ferranti, Ltd. 

Extensions to the overhead transmission system, Blackley Estate.—T wiss 
Electric Transmission, Ltd. 

One 1.500-kW and one 1,000-kW rotary converters and transformers.— 
Mather & Platt, Ltd.; sub-contractors for transformers, Ferranti, Ltd. 

Two 500-kW automatic rotary converting sets for lighting and power.— 
British Thomson-Houston Co., Ltd.; sub-contractors for transformers, 
Brush Electrical Engineering Co., Ltd. 

„Опе 500-kW automatic rotary converting set.—Metropolitan-Vickers Elec- 


trical Co., Ltd. 
One 500-kW automatle converting set for traction.—A. Reyrolle & Co., 
Ltd.; sub-contractors for the motor converter, Bruce Peebles & Co., 


Ltd. 
Snnderland.—Town Council. 
Tramway points.—Hadfields, Ltd. 
Wheel tires.—Steel, Peech & Tozer, Ltd. 


Watford.—Town Council. Accepted:— 
Extensions to the electricity works (£16,315).—Industrial Construction 
Co., Ltd. i 


———————MM 


Accepted :— 


FORTHCOMING EVENTS. 


24th and March 


Royal institution of Great Britain.—Saturdays, Februar | Mar 
'** Atomic Projectiles 


3rd. At Albemarle Street, W. At 3 p.m. Lecture on 
and their Properties," by Sir Ernest Rutherford, F.R.S. 

Thursday, March Ist. At 3 p.m. Lecture on “ Water Power of the 
Empire," by Mr. T. Stevens. 

University of Londdn.—Monday, February 26th. At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. At 5.15 p.m. Lecture on 
'" The Control of the Speed and Power Factor of Induction Motors," by 
Prof. Miles Walker. (Lecture II). 

institution of Mechanical Engineers.—GRapuarES' Srction.—Monday, Feb- 
ruary 26th. At the Institution, Storey’s Gate, S.W. Annual lecture : 
“ Photo-Elasti-metric Researches on Mechanical Engineering Problems, 
by Prof. E. G. Coker, F.R.S. 

National Assoolation of Supervising Electricians and Association of 
Engineers-in-Oharge.—Tuesday, February 27th. At St. Bride's Institute, 
Ludgate Circus, Е.С. At 7 p.m. Joint lecture, ‘ Preparation of Estimates, 
Specifications and Contracts for Electrical Work," by Mr. W. E. High- 
field, Mr. A. Kirk, and Capt. A. E. Penn.. 

industrial League and Oounoil.—Wednesday, February 28th. At Caxton 
Hall, S.W. At 7.30 p.m. Lecture on ‘ Fundamental Causes of Unemploy- 
ment," by Mr. H. G. Williams. 

Royal Society of Arts.—Wednesday, Februarv 28th. At John Street, 
Adelphi, W.C. At 8 p.m. Paper on '' Heat Resisting Glasses," by Prof. 
W, E. Turner. 

Chemical Soclety.—Thursdav, March Ist. 
8 p.m. Ordinary Scientific Meeting. 
Ohsimsford Engineering Society.—Thursday, March Ist. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on “ Combined Gas 

and Electricity Undertakings," by Mr. A. H. Seabrook. 

institution of Electrical Engineers.—Thursday, March Ist. At the Institu- 
tion, Victoria Embankment, W.C. At 6 p.m. Report presented on behalf 
of the British Electrical Research Association by Messrs. S. W. Melsom 
and E. Fawssett on “ Permissible Loading of British Standard Paper- 
insulated Electric Cables.” 

INFORMAL Meetinc.—Monday, February 26th. At the Engineers’ Club, 
Coventry Street, W. At 8 p.m. Smoking concert. 

(8outh-Midland Centre).—Sruvexts’ Section.—Tuesday, February 27th. 
At the Queen's Hotel, Birmingham. Smoking concert. 


At Burlington House, W. At 
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institution of Electrica! Engineers (Scottish Oentre).—Friday, March 2nd. 
At the Central Station Hotel, Glasgow. At 7 p.m. Annual dinner. 


(North-Eastern Oentre).—Monday, February 26th. At the Armstrong 
College, Neweastle-on-Tyne. At 7.15. Special meeting; paper on ''Some 


Problems in High-speed alternators and their Solution," by Mr. J. Rosen. 


(North-Midiand Oentre).—Tuesday, February 27th. At the Queen's 
Hotel, Leeds. At 7.15 p.m. Visit of the president, Mr. F. Gill. 


Junior institution of Engineers.—Friday, March 2nd. At 39. Victoria 
Street, S.W. At 7.30 p.m. Lecturctte, “© Glass Forming Machines," by 
Mr. O. Saxton. 


Birmingham and District Electric Olub.—Fridav, March 2nd. At the 
Grand Hotel, Colmore Row. At 6.30 p.m. Annual dinner. 


Electrical Power Engineers’ Association.—Friday, March 2nd. At the In- 
‘stitution of Electrical Engineers, Victoria Embankment, W.C. At 7 p.m. 
Lecture on '* High Power Mercury Arc Rectifiers with special reference to 
Traction Service," by Mr. К. L. Morrison. 


British Electrical Development Association.—Friday, March 2nd. At 


Caxton Hall, S.W. At 7.30 p.m. Paper on “The Industry, The Press, 
and The Public," by Mr. A. Gowans Whyte. 


REVIEWS. 


The Construction of Wireless Receiving Apparatus. By 
PauL D. Tyers. Pp. viit76; figs. 28. London: Radio 
Press, Ltd., and Pitman & Sons., Ltd. Price 1s. 6d. net. 


Wireless Valves simply Erplained. By Јонх Scott-TaGGart. 
Pp. v+134; figs. 56. London: Radio Press, Ltd., and 
Pitman & Sons, Ltd. Price 2s. 6d. net. 


These two books may reasonably be reviewed together as 
they are to a great extent complementary and both are cer- 
tain to be added to the library of the wireless enthusiast. 
Both books are intended for the amateur or beginner but, 
whereas Mr. Tyers's book is essentially practical in nature and 
will appeal primarily to those who wish to make their own 
apparatus, Mr. Scott-Taggart's volume will appeal alike to 
the practical man and to him who purchases a ready-made 
set. In both cases the authors have adhered closely to the 
stated plans of their books, and have thus been able to give 
a maximum of relevant information in minimum space. 

No attempt is made in Mr. Tyers's book to explain fully 
the functions of the various pieces of apparatus, but the 
general purpose of each is stated and any reader who has 
acquired sufficient knowledge of the main principles of wire- 
less to in a position to commence the construction of 
apparatus will have no difficulty in following this treatise. 
In it he will find clear and concise instructions of an essen- 
tially practical nature for the construction of anode and grid 
resistances, filament rheostats and potentiometers, induct- 
ances, filament batteries, anode batteries, condensers and de- 
tectors. The illustrations are exceptionally clear, ample in- 
formation is given concerning materials and dimensions, and 
(what wil! particularly inspire confidence) every component 
described ha« been fested thorouchly by the author and bv 
a number of his friends. Detailed information is given as 
to how to make all the parts of a. valve or crvstal set; more 
than one method is described for the making of various com- 
ponents, and in no case does the method described reauire 
the use of a lathe or expensive tools. Tn fine, this book 
embodies everv essential to the success of the reader and is 
therefore itself assured of success. We know of no other 
hook at once so inexpensive, comprehensive, and directly use- 
fu! to the readers for whom it is intended. 

The construction of thermionie valves themselves is, of 
course, technicallv and economically bevond the capabilities of 
the amatenr, and these devices are invariahlv bought '' readv- 
made." Tn order to obtain the hest results it is essential to 
use the valves intelligently and this demands a knowledge of 
their theory and action. The rudiments of. the subject are 
presented very clearly in Mr. Scott-Taggart’s hook which is 
designed so as to he intelligible to those with no previous 
knowledge im this field. The book is sufficient for the re- 
quirements of the amateur who wishes for a general under- 
standing of a vurchased set or who wishes to trv varioua 
combinations of purchased or home-made components and. 
at the same time. it affords an excellent introduction to the 
study of more advanced works by those who are taking up 
the subject serionely. 

Alternative methods of tnning are first discussed, with ex- 
amples, and the action of the two-electrode valve is then ex- 
plained. The construction, characteristics, and apnlications 
of the three-electrode valve are then considered. The next 
chapter deals with cascade valve amplifiers and leads up to 
the consideration of reaction amplification and self oscillation. 
Chantera VT and VIT deal respectivelv with the reaction re- 
ception of wireless signals and with continuous wave receiving 
circuits, after which there are two chapters on valve trans- 
mitters and the use of valves in the tranemission of wireless 
telephony. Finally, the special requirements of wireless broad- 
cast receivers are considered, with special reference to the 
avoidance of reaction or self-oscillation effects. Tt will be seen 
that this book is equally valuable to those who have a com- 
plete transmitting and receiving equinment and to the much 
greater purpber who have only a receiving set. 


Sharing Profits with Employés. By James А. Bowr, M.A. 
(Pitman’s Industrial Administration Series, edited by 
А. P. M. Fleming, C.B.E., M.Sc., M.LE.E.) Рр. x+222; 
+11. London: Sir Isaac Pitman & Sons. Price 
10s. 6d. net. 

We dealt in our leading article of December 29th, 1922, with 
the question of the reward of industry, and in the ‘course of 
that article we mentioned that the general trend of the book 
now under notice was in the direction of contributory co- 
partnership. The desirability of giving the worker an inter- 
est, or the opportunity of obtaining an interest, or both, in 
the prosperity of his employer, is recognised in many quarters. 
The notion that i& would be disadvantageous to the workers 
as a whole that some of them should be reluctant to leave 
their employers because of such interest, 18 fantastic, and is 
only held by a small minority who have other objects in 
mind than the promotion of the pd. welfare. 

For the actual work that they do, workers are paid salaries 
or wages, and the wages are either by time or by the piece. 
An increase of effort all round ought, in normal dircumstances, 
to result in an increase of profit, and such increase of effort 
ought to meet with its reward in the shape of an increase of 
remuneration. Here we have the germ of such schemes as 
that of Messrs. Priestman Bros., Ltd., which has been several 
times dealt with in our columns. Апу increase of output 
over the standard that has been fixed, brings an increase of 
pay for the four weeks next following. Тһе bonus is offered 
ds du inducement to increase the productivity of the under- 
taking. 

Mr. Bowie argues that ''every industrial innovation must 
justify itself on one of two grounds: Either it must sweeten 
social relationships or promote the efficiency of production.'' 
He arrives at the conclusion, that cash profit-sharing does not 
meet either of these requirements. The trouble seems in 
most cases to have been that the results obtained are insigni- 
ficant. A bonus paid annually, whether based on turnover. 
output, profit, or increase of profit, must be something of 
sufficient value to interest the recipient. It should not. like 
some notorious examples we have known. be part of a worker's 
proper earnings, withheld for a vear and limited to some pro- 
portion of his salary. There should be no upper limit to the 
earning capacity of an emplové. Tt is the attempt—too often 
snccessful—to impose a limit of this character, that has been 
the most direct contributory cause of the widespread dissatis- 
faction that has existed among the salaried workers, and of 
ca’ canny and restriction of output among the operatives. 

The personal experience of the present reviewer leads him 
to disagree with Mr. Bowie's conclusion that the free distri- 
bution of shares is ‘‘ demoralising " (p. 106). Properly carried 
out and safeguarded, the bestowal of a few shares once a 
year is neither regarded аз а right. nor as charity., nor as 
saddling the recinient with an undesirable responsibility. Wa 
agree that it is right that it should he made easy for employés 
to huv shares, and that thev should have opportunities and 
facilities grenter than those that are available to the ordinary 
purchaser. If not, what indncement is there to invest monev 
in one undertaking rather than in another? And the hypo- 
thesis is that the worker is to he given the means of obtaining 
an interest in the prosperity of his or her own employer. 

Mr. Bowie seems to fear that what is given for nothing 
may be valued at its cost—nothing. The fallacy here is that 
the bonus, whether it take the form of cash or of shares, is 
not given for nothing, but for assisting to the utmost in pro- 
moting the business. Shareholding is not restricted to the 
brainiest or the wisest in the community, and there seems 
no reason for specifying such a requirement in the case of 
emnlové-shareholders. 

We regret to find. after a careful reading of this book. that 
there remains in the mind a susnicion that Mr. Bowie is 
“ talking down ” to his readers. Why else should a Master 
of Arts employ, particularly in the earlier parte of the book, 
such a horribly colloquial stvle? Tt is obviously not because 
he does not know any better. Does he think his readerg 
do not? 

There is authority for treating the expression '* The Govern- 
ment’’ as singular, and there is the Government’s own 
authoritv, as shown in official utterances, for regarding xb 
as plural. Tt is, however, desirable that one or the other. 
and not both be adopted: but Mr. Bowie, on page 17, saya 
“the Government makes.” in line б, and '' the Government 
have ” in line 22. Tt is incorrect to state that '' capital ori- 
‘пах represented accumulated savings” (p. 157). Savings 
ont of what? Profits. savs Mr. Bowie. Then profits out of 
what? The original capital is the earth, the planet we inhabit. 
and we have said over and over arain that only bv the appli- 
cation of labour to the land (or the sea) can wealth be pro- 
duced. We know what Mr. Bowie means. of course, hut it 
behoves those who set out to guide their fellows to be careful, 
and not to write in a slipshod manner. 

There is much more that could he written about the book. 
and abont the enbject with which it deals, but we are reaching 
the limits of our space. We like Mr. Bowie's method of 
summarising each chapter and presenting its arcuments in 
a nutshell: and the hook is well indexed. It is a serions 
contribution to thoucht upon this important problem, and we 
hone that. if there is a second edition. it may be purged of 
what we regard as ita defects, so as to fulfil ita function in a 
manner worthy of its subject and of its author. 
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A B.T.H. ELECTRIC ROLLING-MILL INSTALLATION. 


Speed Regulation of Strip and Bar Mills. 


PRACTICALLY all merchant and bar mills are required to exceptional interest. In this case the double-range 
roll a large variety of products; even those designed for. modified Scherbius system permits speed control of the 
a large tonnage are called upon to handle weights main motor below, at, or above, synchronism and up to 


which vary in the ratio of 10 to 1, 
while ordinary mills are required to 
greatly exceed this weight ratio. Com- 
bined with this factor, the fairly 
definite speed, which exists for each 
particular product, at which the 
mil will roll the maximum tonnage 
necessitates the speed of the mill 
motor being adjustable. In addi- 
tion to the usual characteristics re- 
quired for mill motors generally, it 
is essential also, when motors for 
these mills are adjusted for any 
definite speed throughout the range 
of control, that this speed should be 
only slightly affected by wide varia- 
tions in load. The motor should bs 
capable of carrying high overloads 
throughout the  full-speed range, 
апа its efficiency should be highest 
for the particular range of speed 
required for the maximum rate of 
production. Added to these 
features, it is also essential that the 
power factor should be high and 
that the cost of such a motor should 
not be excessive. 

The method most widely used for 
such speed control to-day is a modi- 


Еа. 1.—MERCHANT MILL STANDS. 


fication of the Scherbius system adopted by the General such limits as are determined by the capacity of a regu- 
Electric Co., of America, which meets every requirement lating machine; it also provides for improvement of 


of rolling mill drives, 


the power factor under the various conditions of load 


As an installation of this type, the first of its kind und speed regulation and, it is claimed, constitutes the 
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MERCHANT MILL MOTOR AND REGULATING SET. 


in Europe, the electrical equipment of the new 12-in. most generally efficient control scheme yet devised for 
merchant and 10-in, strip mills at the Templeborough induction motors. | 
works of the United Strip and Bar Mills, Ltd., is of The electrical equipment of these mills, which was 
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supplied by the British Thomson-Houston Co., Ltd., 
Rugby, consists of а: — 


Main  12-in. merchant mill induction motor 


developing 3,000 h.p. at 470/375/280 r.p.m., with 
its 375-r.p.m. regulating set, comprising a 950-kW a.c. 
commutating machine and a 775-h.p. induction motor. 

10-in, strip mill (1) roughing mill induction motor 
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developing 1,500/1,150/805 h.p. at  325/250/175 
r.p.m., with its 750-r.p.m. regulating set, com- 
prising a 310-kW a.c. commutating machine.and a 420- 
h.p. induction motor; (2) the intermediate edging mill, 
driven by a d.c. variable-speed 230-volt motor de- 
veloping 50/100 h.p. at 240/600 r.p.m.; and (3) the 
finishing mill driven by an induction motor developing 
2,500 / 2,080 / 1,670 
h.p. at 224/200/160 
r.p.m., with its 750- 
r.p.m. regulating set, 
comprising а 37о- 
kW а.с. commutating 
machine and a 510- 
h.p. induction motor. 

The | main mill 
motors are of the 
usual three-phase in- 
duction type, with 
polyphase wound 
rotors, the stator 
windings being prim- 
ary and the rotor 
windings secondary. 

If the load remains 
constant (normal con- 
ditions being assumed) 
and the speed is re- 
duced by the usual 
method of inserting 
resistance in the secon- 
dary circuit, then, at 
any definite speed, the 
voltage and frequency 
are practically pro- 
portional to the slip (stated as a percentage of 
synchronous speed). If, instead of employing an 
external resistance, a constant voltage at rotor frequency 
is used to oppose the secondary voltage, the speed of the 
rotor will adjust itself to such a value that the secon- 
dary voltage will exceed the opposing voltage only by 
an amount equal to that necessary to send sufficient cur- 
rent through the impedance of the circuits to develop 
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Fic. 3.—MERCHANT MILL Motor House, REGULATING SET 
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the required torque. If, again, the opposing voltage is 
udjustable, the speed of the main motor may be changed 
by the simple operation of varying the value ot the 
opposing voltage. 

It is the function of the regulating set to provide a 
source of adjustable voltage which may be imposed on 
the secondary windings of the main motor in such a 
manner as to econo- 
mically adjust the 
speed of the latter, 
independent of the 
load. The field excita- 
tion is obtained from 
a control transformer 
provided with a num- 
ber of taps adjusted 
by means of a master 
switch. With this 
source of excitation, 
but with power leads 
open when running at 
constant speed, the 
induced voltage of the 
regulating machine 
wil remain constant, 
but (in the case of the 
inill motor) the in- 
duced voltage and fre- 
quency will vary pro- 
portionally with the 
departure (regulation) 


i —À—— o9 A 
from the synchronous 


speed. 
If, under the cir- 
AND CONTACTOR GEAR. cumstances described 
above, the terminals 


of the regulating motor are connected to the slip- 
rings of the main motor, any difference between the 
induced voltages of the two machines will circulate a 
current through the rotor windings of the main motor 
and produce, in conjunction with the field of the main 
motor, a torque therein which, in turn, would tend 
to adjust the speed of the latter to a value corresponding 
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4.—Striep Mitt ROUGHING AND INTERMEDIATE MOTORS, 


to that at which the induced voltages of the two machines 
are equal, The speed of the main motor will vary 
slightly with the torque, 2.е., the greater the torque 
demanded by the mill, the greater is the departure from 
synchronous speed (the speed at which the induced volt- 
ages of the two machines are equal), this variation in 
speed being similar to that of a normal induction motor 
with short-circuited slip rings. 
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The regulating machine consists of a completely com- is operating below synchronism. When the squirrel- 
pensated, shunt-wound, three-phase, a.c., commutating ^ cage machine is motoring, under the conditions described 
machine equipped wita interpoles and directly coupled ubove, the regulating machine is driven as a generator, 


supplying energy to the slip rings 
of the mill motor, and when the 
squirrel-cage machine is acting as a 
generator, the regulating machine is 
operating as a motor by power 
transmitted from the mill motor 
slip-rings. The regulating machine 
will operate with either phase rota- 
tion at all frequencies up to the 
maximum and also with direct 
current. 

A second source of excitation, at 
exact slip-ring frequency and phase 
rotation at all times, is provided by 
a commutator frequency-changer 
called the ‘‘ ohmic drop " exciter ; 
the latter has the property of giving 
а constant voltage with a varying 
frequency, the frequency always 
being exactly the same as that of 
the secondary circuit of the mill 
motor. The armature of this ex- 
citer is mounted on the mill motor 
shaft and resembles the armature of 
а rotary converter, having both com- 
mutator and slip rings. The field 
punchings which surround the arma- 
ture are without slots or windings, 
and the commutator, being usually 
designed to handle three-phase 
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Ес. 5.—Strip MILL CELLULAR SWITCHGEAR. 


to a squirrel-cage induction machine. The function of current, is generally supplied with a multiple of three 
the squirrel-cage motor is to maintain a practically con- sets of brushes. The slip rings of the exciter are con- 
stant speed for the regulating machine, acting as a nected to the main power lines through a transformer 
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Fic. 6.—5твїР Mitt; FixisuiNG. Мил, MAIN MOTOR, Contactor PANELS, AND RECULATING MACHINES. 


motor fed from the line when the mill motor is run- so designed that it gives a suitable voltage necessary for 
ning above synchronous speed, and as a generator re- exciting the regulating machine. 


turning energy to the power system when the mill motor If, for example, the armature of the exciter is at 
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rest when voltage is applied to the slip rings, the а.с. 
in the various coils produces a magnetic field which will 
revolve round the rotor at a speed depending directly 
on the frequency and inversely on the number of poles, 
as in the case of an ordinary induction motor. If, how- 
ever, the armature of the exciter be rotated at svn- 


di 
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IG. 7.—Strip MILL. 


chronous speed, and if the direction of rotation of the 
magnetic field be opposite to that of the mechanical 
rotation of the armature, then the magnetic field will 
uo longer rotate in respect of the stator, but will 
virtually stand still in space. Under these circum- 
stances the armature conductors, revolving at syn- 
chronous speed, would cut this 
stationary field, and a voltage would 
be generated which would deliver 
d.c. from the brushes on the com- 
mutator exactly as a d.c. generator 
would do. 

At one-half synchronous speed the 
magnetic field would be rotating at 
half speed in one direction and the 
armature at half speed in the oppo- 
site direction, with the result that 
the armature conductors would still 
cut the flux at the same rate as 
in the previous example and the 
voltage generated would, therefore, 
be the same as that at synchronous 
speed or when the armature was 
stationary. 

The frequency, instead of being 
zero at synchronous speed, would be 
one-half of the normal frequency 
applied to the slip rings of the 
“ohmic drop ” exciter or, in other 
words, exactly the same as the fre- 
quency of the rotor of the mill 
motor, since the magnetic field of the 
exciter is rotating in space at one- 
half of its synchronous speed. 

At any other speed, differing from 
those named above, the voltage 
generated is similarly constant, and 
a.c. is delivered from the brushes at 
a frequency equal to the slip fre- 
quency of the mill motor. It should 
be observed in this connection that a.c. at zero frequency 
is d.c. If the armature is driven above synchronism, 
the magnetic field will rotate in an opposite direction, 
and the machine will deliver a.c., the phase rotation of 
which will be reversed in comparison with that obtained 


when operating below synchronism. — When operat- 
ing at any speed other than synchronism a.c. will 
be supplied to the field windings of the regulating 
machine and, except at speeds near synchronism, 
the inductance of the field windings will preponderate 
over the resistance. As synchronous speed is ap- 
proached, the excitation supply from 
the main motor slip rings gradually 
decreases until at synchronism it 
becomes zero. It is when near to 
and at synchronism that the ** ohmic 
drop " exciter is brought into ser- 
vice for excitation purposes, and it 
should be noticed that at synchro- 
nism d.c. will be supplied by this 
machine. The regulating machine 
field at such periods will have resist- 
ance preponderating over induct- 
ance, and the value of the exciting 
current can be adjusted by altering 
the amount of resistance in series 
with the ** ohmic drop ” exciter. 

In addition to the machines 
described above, the following plant 
is necessary to complete the electrical 
equipment for this system : — 

Field control exciting transformer. 

Interpole transformer for use with 
regulating set. 

H.p. transformer for 
** ohmic drop ” exciter. 

Transformer for use with regula- 
ting set. 

Main contactor equipment with 
resistance for starting the main motor, including the 
necessary contactors for connecting the regulating 
machine and ‘‘ohmic drop " exciter in circuit when 
required. 

Field control contactor equipment for use with the 
field control exciting transformer to obtain the various 
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Fic. $8.—Strir MILL, ROUGHING, INTERMEDIATE AND FINISHING STANDS. 


speed points, including the field-reversing contactors, 
necessary master controllers, interlocking contactors, 
selector switches, push buttons, &c. 

H.p. switchgear with auxiliary transformers. 

From the above list it will be realised that the main 
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circuits are entirely controlled by contactor gear 
operated by master controllers, and this equipment, 
which is reversible, in addition to giving the necessary 
starting points, also provides both a plugging point for 
use in emergency and speed-regulating points above, at, 
and below, synchronism. ‘I'he h.p. switchgear and 
transformers are housed in brick cells and controlled 
from a switchboard mounted in front (fig. б). 

The main motors, illustrated in figs. 2 and 6, incor- 
porate means of adjusting the stator, both vertically and 
horizontally, at right angles to the shaft, of adjusting 
the air gap, and of moving the stator in a direction at 
right angles to the shaft so as to facilitate repairs. 


The master controllers are arranged so that the 


operator can control the three roughing, intermediate, 
and finishing mills from a single pulpit in full view of 
the loop between the roughing and finishing stands; he 
can thus control the length of the loop, and is also in a 
position to shut down the mill quickly in emergency. 
The panels provided for starting the main induction 
motors of both the roughing and finishing mills are of 
the usual type, and consist of contactor switches con- 
trolling grid resistances, which are inserted in the rotor 
circuits of each machine during starting, the closing of 
the contactors being under the control of current-limit- 
ing relays. The operator, if he desires, can start the 
mill slowly by advancing the master controller one point 
at a time, but if the controller be thrown hard over, 
the contactors will only close at a predetermined rate, 
the amount of current drawn from the line being regu- 
lated within definite limits by the relays. 

The speed-control panels of the two main motors differ 
somewhat in arrangement, that for the finishing mill 
being provided with a manually-operated master con- 


troller for giving the required speed changes, whereas . 


the speed of the roughing mill motor is governed by a 
remote-control master controller, the operator only 
moving a small pilot switch in the required direction 
to actuate the motor-driven controller, which is arranged 
so that it must travel a complete step, even if the operator 
releases the pilot switch before the controller has had 
time to complete the full movement to the next notch. 
Indicating lamps show the direction of movement and 
whether the controller is raising or lowering the speed, 
and also whether it has completed its movement to a 
running notch. - | 

A transfer switch is situated on each of the starting 
panels to enable the operator to set the control for 
“regulating " or ''non-regulating " running of the 
main motors; if it is set in the latter position, the last of 
the series of rotor contactors short circuits the rotor 
when the machine 1s up to speed, allowing it to operate 
as an ordinary induction motor. If, however, the 
switch is set in the ''regulating " position, the main 
induction motor when up to speed is automatically con- 
nected to the armature of the regulating machine, but 
provision is made that this connection cannot be made 
unless there is no excitation whatever on the regulating 
machine. 

If the operator desires to run the main motor above 
 synchronism, all that is necessary is to move the regu- 
lating controller one point at a time in the desired 
direction, and, if he wishes to run the motor below 
synchronism, the same master controller handle is moved 
in the opposite direction in & similar manner; the con- 
tactors on the regulating panel, which are controlled 
bv the master controller, merely change the excitation 
. of the regulating machine to give the voltage variation 
required to produce the desired speed. 

The strip and merchant mills are each entirely con- 
trolled by one operator and, although the system of con- 
trol is somewhat difficult to describe briefly, the actual 
operation of the mills is extremely simple. The appara- 
tus also is so interlocked electrically that it is quite fool- 
proof, there being no possibility of damage being done 
even if the wrong sequence of operation is attempted. 
Emergency push buttons, both on the operator's table 
and in the mills themselves, enable the main motors to 
be shut down instantly whenever required. : i 
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Sir Alfred Yarrow’s Gift for Research.—It is announced 
that Sir Alfred Yarrow has presented to.the Royal Society the 
sum of £100,000, to be used by the Council for the promotion 
of research. Writing to the Society, the donor says :—*' I 
have, for many years, held the view that the prospeniy of this 
country has been greatly hampered in the past for the want 
of better promotion of scientific investigation and its appli- 
cation to practical affairs. I am convinced that the future 
prosperity of this country will be largely dependent upon the 
encouragement of original scientific research. The birth of 
new industries, and the development of existing ones, are due 
largely to the growth of science, thus securing employment 
and the welfare of the whole community being advanced. It 
is doubtful whether even yet it has been realised how com- 
pletely this country would have been at the mercy of our 
antagonists in the late war had it not been for the research 
work done by our scientific men before the war and during 
its course. I desire to mark my sense of the value of research 
to the community by offering, as a gift to the Royal Society, 
£100,000, to be used as capital or income for the purposes of 
the Society, as the Council may think fit. . . . I should prefer 
that the.money be used to aid scientific workers by. adequate 
payment, and by the supply of apparatus or other facilities, 
rather than to erect costly buildings. uu 

' In conclusion, T should like to record my firm conviction 
that a patriotic citizen cannot give money, or leave it at his 
death, to better advantage than towards the development of 
science, upon which the industrial success of the country во 
largely depends." = | | 

This is by no means the first of Sir Alfred Yarrow's dona- 
tions for the public good; but it may well be the most fruitful, 
if wisely used. The Times, in an able article, suggests that 
the Royal Society, despite its undoubted authority and 
prestige, has shown a disposition to hold aloof from current 
affairs and hae failed to play its rightful part in the nation’s 
councils; now, says our contemporary, it “has a brilliant 
opportunity of making. good the ground that: some. of its 
sincerest well-wishers may have feared that it had lost.” . 

Lectures.— ELECTRICITY AND SMOKE  ABATEMENT.— T eectur- 
in before the Bradford Rotary Club, on February 16th 
(as the guest of the Bradford correspondent of the 
EuectricaL. Review), Mr. R. J. Steele, B.Sc., M.B.E., 


president of the Bradford Scientific Association, and an 
Associa- 


industrial chemist under the Bradford Dyers’ 
tion, Ltd., dealt with the problem of smoke  abate- 
ment. Mr. Steele urged both factory owners and house- 


holders to use electricity, gas, or the products of low-tem- 
perature carbonisation— particularly for heating and for in- 
dustrial power. He strongly urged the abandonment of. the 
coal fire and ite replacement by electricity or the other means 
which provided a emokeless fuel and at the same time helped 
in the important work of coal conservation. Alderman Dr. D. 
Walker (deputy chairman of the Bradford Corporation Health 
Committee), proposing thanks to the lecturer, said rt was 
found in great cities that the death rate, particularly amongst 
the young and the aged, was very largely related to the 
amount of smoke in the atmosphere. In his view, general 
electrification seemed about the most practical line on which 
they should advance, especially in the household. 
On February 22nd., Mr. R. Borlase Matthews, M.LE.E., 
was to deliver a lecture on ‘‘ Making Hay Without Sunshine, 
and other Applications of Electricity on the Farm,” in the 
Houldsworth Hall, Manchester; the Lord Mayor of Man- 
chester was to preside, supported by Sir Thomas Robinson, 
M.P., and prominent members of the National Farmers’ Union. 


РА 

Electricity and Medicine.—A new X-ray and electro- 
medical department has recently been inaugurated at the 
Dudley Road (Poor Law) Hospital at Birmingham. The radio- > 
graphy room contains the X-ray ‘‘ camera” and а portable 
outfit, which takes the X-rays to the bedside of patients too 
ill to be brought to the X-rays, is provided. The room 1s 
lined with lead sheeting to protect persons in adjoining rooms, 
and the floor is rubber-lined. In the diathermy room there 
are electro-therapeutic and massage. cubicles, with four 
switchboards arranged for galvanism and faradism. А 


Heating and’ Ventilating Workshops.—At a meeting of 


` the Chelmsford Engineering Society, on February 8th, a paper 


on "The Heating and Ventilation of Engineering Workshops" 
was read by Mr. Maurice F. Stevens, M.I.H.V.E. The presi- 
dent (Capt. H. Riall Sankey, C.B.) occupied the chair. Mr. 
Stevens said that the heating and ventilating of workshopshad 
received very scant attention in the past, and that even now 
it was generally left as the very last thing to be considered 
when constructing new shops. Nevertheless it was in reality 
a most important point, since men worked better in properly- 
heated and ventilated premises. The author deseribed; with 
slides, several different systems, including gravity and accele- 
rated hot water with one or two pipes, steam systems with 
one or two pipes, and the ‘‘ Pleman " system, in which the 
air was heated and then delivered through pipes to the shops. 
He said that waste heat from flue gases or from exhaust steam 
was used wherever possible, к ^^ 
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Mid-Lancashire Electricity  District.—An inquiry was 
opened on February 90th, at Preston, with reference to the 
improvement of the organisation for the supply of electricity 
in the Mid-Lancashire district. The Commissioners were Sir 
John Snell, chairinan, Sir Harry Haward, and Mr. W. W. 
Lackie. Two schemes were submitted, one by the Preston 
and Blackburn Corporations, for whom Mr. Roland Harker 
appeared, and the other by Burnley, Blackpool, Accrington, 
Clone, Darwen, Nelson, Bacup, Haslingden, Rawtenstall, 
Brierfield and Fleetwood, and other localities supporting the 
East-Lancashire scheme. Mr. Tyldesley Jones, K.C., and the 
Recorder of Burnley (Mr. T. B. Leigh) represented the East 
Lancashire authorities, Mr. A. Tylor appeared for the London, 
Midland & Scottish Railway Co., Mr. Craig Henderson repre- 
sented the North-East Lancashire Power Co., and Mr. H. W. 
Cleaver thé Lancashire County Council. 

For the Preston and Blackburn Corporations, Mr. Roland 
Harker said there were fundamental differences in the two 
schemes. At present in а very considerable part of the area 
there were no facilities at all for electricity supply, and as 
regarded other parts of the area, although facilities existed, 
they were very short of what was required and, in fact, did 
not meet the actual demand. 

Counsel proceeded to deal with the objections, and was 
informed that Bacup had come to an agreement with the East 
Lancashire promoters. Sneaking on behalf of the Corpora- 
tions which he represented, Mr. Harker said that it mattered 
not to theim whether Clitheroe, Corstang and Pressall were 
included in the scheme or not. That was a matter for the 
Commissioners to decide. | 

Mr. Astley Bell, ex-Mayor of Preston, was the first witness 
called on behalf of the promoters of the first scheme, and he 
was still in the box when the inquiry was adjourned until 
Wednesday. It is anticipated that the inquiry will last 
several days. 


Appointments Vacant.—Lecturer in electrical engineering 
(Re. 1,000 per mensem), for the Government of Burma; resi- 
dent electrical engineer (£350), for the Bo'ness Town Council 
electricity works; engineering draughtsman (temporary), for 
the Cardiff Corporation electricity department; chief assistant, 
station euperintendent, mains superintendent, assistant mains 
superintendent, meter test-room superintendent, charge 'engi- 
neer, for the Halifax Corporation electricity department. (See 
our advertisement pages to-day.) 


The Engineers’ Church.—The following letter was rc- 
ceived after our '' Correspondence " columns had closed: 
'" May I appeal to engineers and managers of manufacturing 
firms, whose offices are in Westminster, on behalf of Christ 
Church, Victoria Street, which, owing to its situation, has 
been well called the Church of the engineers? The present 
editice was built in 1843, and is on the site of a chapel where, 
in 1649, Sir Robert Horley trod the stained glass of the 
windows under foot and called it ‘ dancing a jig to Laud.’ 

“ Milton was a parishioner and Dick Turpin lived in a court 
hard by, so that even before consulting engineers came on 
the scene great and notorious men lived thereabouts. During 
the last 25 years the neighbourhood has changed from a resi- 
dential to a business centre, and the Rev. P. T. R. Kirk. the 
present vicar, is following the practice of churches similarly 
situated, by holding regular week-day services, at some of 
which addresses are given by prominent laymen. 

“The interior of the church has not been renovated for 
very many vears, and it is especially in need of electric light 
to replace the present awful gas lamps, which disgrace a dis- 
trict where there are more electrical engineers to the square 
mile than anvwhere else in the world. Also alas! the heat- 
ing apparatus is a coal eater and a smoke maker. both of 
which evils big engineer firms in Victoria Street know well 
how to cure. 

“ Subscriptions are asked for the renovating fund, but as 
they are difficult to ohtain in these days it is suggested that 
firms interested in electric lighting and heating might sub- 
scribe in kind, for example, cables, fittings, Jamps, heating 
boiler, piping, &e. Tt is estimated that the electric lighting 
will cost £300. Py making a first-class job engineers will be 
able to show clients how a church should be lighted and 
heated, 

"As a member of the en«ineering profession T make a very 
earnest plea for this historic church. T think it is up to the 
engineers of Westminster to make it worthy of the rich city 
in which they do business." 

E. KILBURN Scorr. 

London, February 19th, 1923. 


Non-Ferrous Metals Research.—The British Non-Ferrous 
Metals Research Ássociation 1s communicating the results of 
its investigations to its members Бу means of lectures, to 
which. as a rule. onlv the members of the Association itself 
are admitted. Thus early confidential communication of re- 
sults is assured to those who have given financial support, and 
the investigator gets into close and immediate contact with 
that section of the industry chiefly interested in his work. 
So far the private lecture svstem has been applied to twa 
subjects. Dr. W. Rosenhain. F.R.S., has reported on the in- 
vestigation on copper and the influence upon its properties 
of small quantities of impurities, which is being carried out 


for the Association by Dr. D. Hanson and others at the 
National Physical Laboratory; this research proniises to be of 
fundainental importance to the copper and brass industry, 
and most of the leading firms are supporting the work. A 
large attendance of members was occasioned by a lecture on 
“ The cause and prevention of Red Stains on Brass," bv Mr. 
E. A. Bolton, M.Sc., describing work on this troublesome 
difficulty, which he is carrying out at the Birmingham Uni- 
versity—another subject of great practical interest. The 
Association has now arranged for a third lecture to be given, 
both in Birmingham and in Sheffield, by Mr. Dartrey Lewis, 
M.Met., on his work on ‘ Materials used for the Abrasion 
and Polishing of Metals." In view of the wide interests 
covered a limited number of tickets is being issued to non- 
members. The Birmingham lecture will be held on February 
96th, at 7.30 p.m., and the Sheffield lecture to-day at 2.30 p.m. 
Tickete, 80 far as space permits, can be obtained on written 
application by firms to the Association's offices, 71, Temple 
Row, Birmingham. 


The Placing of Contracts by Public Bodies.—Whilst going 
to press we learn from Mr. C. W. Crosbie that an error 
occurred in his letter which appeared in our last issue; 
although the copper losses were stated to have been taken at 
20 per cent. load factor, the figures as they stand represent the 
losses at. 100 per cent. load factor. Mr. Crosbie expresses much 
regret for the error; the corrected. fivures show a difference 
in the present values of £542 instead of £1.002. Even this sum, 
he says, ' would appear to be too high a price for the rate- 
payers to bear for the privilege of providing £85 in wages 
to be paid and expended in another part'of the country.” 

A letter on this subject appears on p. 290 of this issue. 


The British Electrical pevecepment Association, Inc.— 
The annual general meeting will be held at the Hotel Cecil, 
on March 16th, at 12 noon. It will be followed by the annual 
luncheon. The price of the tickets is 12s. 6d., and thev are 


obtainable from the Association's offices, 15, Savoy Street, 
W.C.2. 


Dinner.—The annual dinner and musical evening of the 
National Association of Supervising Electricians was held at 
the Holborn Restaurant on February 17th, when a large com- 
pany of members and guests enjoyed a most successful func- 
tion. Many important firms in the electrical industry were 
represented, whilst Mr. W. E. Highfield, M.LE.E., presi- 
dent of the N.A.S.E., occupied the chair, and he was supported 
by Мг. F. Gill, president, I.E.E.. Mr. W. Lang, representing 
Sir T. Callender, Mr. J. S. Highfield, M.I.E.E., Sir Burton 
Chadwick, M.P., and Mr. W. C. Keay, general secretary of 
the National Federation of Professional Workers. An ex- 
cellent musical programme, under the direction of Mr. George 
Robinson, was greatly appreciated. 

Following the loyal toast, Sir Burton Chadwick, M.P., pro- 
posed the toast of '' The President," which was accorded 
musical honours, and naid high tributes to the services and ex- 
perience of Mr. W. E. Highfield in the electrical industry. 
Mr. W. E. Highfield expressed his appreciation of the recep- 
tion they had accorded him and said the future prospects of 
the Association were excellent. 


Mr. F. Gill, in proposing the toast of '' The Association." 
referred to the respect the N.A.S.E. had won in the industrv. 
It was one of the trade unions that thought bevond to-dav. 
This was indicated by its educational scheme, which he con- 
sidered of enormous importance. A broader education than 
mere technical training was necessary, and administration, 
economics and nsvehology must һе covered, The electrica! 
industry was going to be the biggest in the world, but one 
of the penalties of progress was change. and any one who did 
not keep his mind flexible and receptive to new ideas, and 
keep up with new methods, generally was bound to be left 
behind. 

Mr. Т. H. Windibank. replying to the toast. said that their 
members’ conception of trade wnionism was of a much higher 
order than that commonly held by the “ man in the street.” 
The Association. was a trade union of ‘ black-coated workers ” 
who were not out for what they could get. but had the good 
of the industrv at heart. To that fact could be attributed the 
continued and steady growth of the Association, which was 
never in a more flourishing condition. One of the main planks 
of the Association's policy was eduevtion. Contact, their | 
official organ, had been revised during the vear. and deserved 
the wholehearted support of the members. The Association 
had a national agreement with the N.F.E.A.. and during the 
past two years practically no revision of wages had been neces- 
sarv. Mr. Windibank also referred to the appointment of dis- 
trict representatives and the formation of a new Centre at 
Manchester. Conciliation and arbritration were what thev had 
faith in, and the progress of the Association proved they were 
right. 

The toast of the '' Visitors " was proposed by Mr. J. S. 
Highfield in an admirable speech, in which he complimented 
the Association on its eplendid achievements. Mr. W. E. 
Warrilow replied with a humorous speech. and the toast of 
*' The Press '' was proposed by Мг. R. W. Whitlev, to which 
Mr. S. Rentell, Editor of Electricity, suitably replied. 
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E.D.A. Salesmanship Conference.—4At the 11th sales con- 
ference of the present session, to be held at Caxton Hall on 
March 2nd, a paper will be read by Mr. A. Gowans Whyte, on 
‘The Industry, The Press, and The Public." Mr. C. H. 
Wordingham, C.B.E., will occupy the chair. 


Caution to Inventors.—The Chartered Institute of Patent 
Avents asks us to advise inventors to beware of suggestions 
such as are now being issued from a German source to the 
effect that, for reasons obscurely stated by the German writer, 
the British inventor should co-operate with him, and in parti- 
cular should send him by registered letter a sum of money. 
The communication is alleged to be fraudulent, and on n 
account should money be sent. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—FaraDay MEDAL.—Àt 
the meeting of the Institution on the 15th inst. the president 
announced that the Faraday Medal, the highest honour which 
the Institution is able to bestow, had been conferred upon 
Sir Charles A. Parsons, K.C.B., F.R.S., and that the pre- 
sentation would take place on May 10th. Sir Charles was 
present, and briefly expressed his appreciation of the 
Council’s action. 

INroRMAL DiINNER.—It has been arranged for members to 
dine together informally at the Engineers’ Club after the 
meeting on March 1st. Those intending to dine should notify 
the secretary as early as possible; it must be pointed. out 
that the attendance at these dinners has recently been very 
small, and if the members desire that they should be con- 
tinued, better support must be given. 

SMOKING CONCERT.—The annual smoking concert of the In- 
formal Meetings Section will be held at the Engineers’ Club, 
London, on Monday, February 26th, at 7.45 p.m. The privi- 
leges of membership of the Club will be extended to visitors 
for the evening. Mr. W. E. Warrilow will occupy the chair, 
and the committee hopes there will be a good attendance. 
Those who have not already obtained tickets can purchase 
them at the Club on the evening of the concert. 

SHEFFIELD STUDENTS’ SECTION.—A meeting of this section 
was held in the University of Sheffield on the 14th inst., when 
Мг. H. Taylor (chairman of the Section) read a paper on 
" Electromagnets.” The paper dealt chietly with electro- 
magnetism as commercially applied to lifting magnets, and 
covered their construction, application, performance, and 
design. It was illustrated by lantern slides, and an inter- 
esting discussion followed. 

Mersey AND NortH WaLES (LIVERPOOL) CENTRE. —Àt a 
specially convened meeting held at the University, Liverpool, 
on February 19th, the following were elected as officers and 
committee for the new Centre :—Chairman, Mr. B. Welbourn; 
Vice-Chairmen, Messrs. Hollingsworth and Harrison; Commit- 
tee, Messrs. Breach, Clothier, Eames, Hamilton, Hawkins, 
Lang, Malpas, Morton, Moxon, Priestly, Robinson, Teago, 
Dickinson and Nisbett, and Prof. E. W. Marchant; Hon. 
Secretary, Mr. O. C. Waygood. 

The Lord Mayor of Liverpool wus present and addressed the 
meeting, and Mr. P. J. Robinson read his paper on the auto- 
matice sub-station erected’ at Walton, Liverpool. 

A discussion followed, the following taking part :—Messrs. 
Peck, Williams, Povey, Waygood, Breach, Harrison, Adain, 
Turner, and Collie. 

SCOTTISH CENTRE.—Annual Dinner.—The annual dinner of 
of the Scottish Section of the Institution will take place at the 
Central Station Hotel, Glasgow, on March 5th. Mr. Frank 
Gill, the president. Mr. J. S. Highfield, immediate past presi- 
dent, and Mr. P. F. Rowell, the secretary, will Ее present, 
and the Corporation and important local industries will be 
represented. 

A.M.LE.E. ExaMiNATION.—It is proposed to hold the Asso- 
clate Membership examination in London and other places 
(at home and abroad) towards the end of April. Entry forms 
and full particulars can be obtained from the secretary of the 
Institution, Savoy Place, Victoria Embankment, W.C.2. 


Institution of Mechanical Engineers.—The report of the 
Council for the year 1922 records an increase of membership 
in all classes from 7,994 to 8,734. Mention 1s made of honours 
bestowed upon members, and the decease of 70 members is 
recorded, including Dr. Edward Hopkinson, a past president. 
The progress of research committees on alloys, cutting tools, 
hardness tests, steam nozzles, &c., is reported, and a great 
deal of other information is given. The accounts show an 
income of 223.655, and an expenditure of £28.738—an adverse 
balance of £83. A very sound financial position is indicated 
by the balance-sheet. 


Royal Institution.—On Thursdav, March 1st, at 3 o'clock, 
Mr. Theodore Stevens is to deliver the first of two lectures at 
the Royal Institution on ‘‘ Water Power of the Empire." 


Incorporated Municipal Electrical Association. — The 
oed pare дш is to be held at Scarborough, from June 


Róntgen Society.—At a joint meeting with the Physical 
Society of London, at the Imperial College of Science this 
evening, there will be numerous demonstrations of methods 
of measuring X-rays. Among those participating are: Sir 
William Bragg, F.R.S., Dr. G. W. C. Kaye, Dr. E. A. Owen, 
Major C. E. S. Phillips, and Dr. F. L. Hopwood. 

The sixth Silvanus Thompson Memorial Lecture will be de- 
livered by Dr. C. Thurston Holland on May Ist next. 


Diesel Engine Users’ Association.—At the next meeting of 
the Association on March 2nd the subject of ‘‘ Heavy Oil En- 
gine Working Costs " is to be considered and discussed. The 
Association has collected data of the actual working costs of 
a large number of Diesel and semi-Diesel engine installations 
during the last few years, and the committee will be making 
a report to serve as a basis for a discussion of the whole 
subject and will invite general suggestions from the members 
as to the most useful purpose to which the information already 
collected can be put, as well as any further figures which it is 
proposed to collect from year to year. Non-members inter- 
ested in the subject and desirous of attending the meeting can 
apply for tickets of admission to the hon. sec. of the Associa- 
tion at 19, Cadogan Gardens, S.W 3. 


Faraday House Old Students’ Association.—ANNUAL 
SMOKING CoNCERT.—The annual smoking concert of the Asso- 
ciation will be held at the Hotel Cecil on March 22nd, and 
the Concert Committee appeals to all members to assist in 
making the evening a success by bringing a8 many guests as 
possible—Faradians or others. An excellent musical pro- 
gramme is being arranged. 

SronTS CLUB.—The members of the Faraday House Sports 
Club are anxious to meet old Faradians, and therefore ask 
them to join members of the Club at dinner on that evening 
at the IIotel Cecil. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected | 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


Mr. R. W. BELCHER, late manager of the London branch of 
the Concordia Electric Wire Co., has now joined the Scott 
Insulated Wire Co., Ltd., as commercial representative, at 
its head office and works, Park Works, Campbell Road, 
Finsbury Park, N.4, where all communications should be 
addressed. 

Captain JOHN ARTHUR Spencer, A.M.I.M.E., has been ap- 
pointed general manager of the business of Messrs. A. C. 
Alexandra & Co., of Westminster.’ 

We regret to learn that Mr. A. S. HuGHes has resigned the 
position of chief electrical engineer to the Burgh of Falkirk 
owing to a breakdown in health. The Town Council has 
unanimously declded to appoint Mr. THomas M. CtiMiE, who 
has been assistant engineer and deputy chief for tho past three 
years, to the position of chief engineer. 

Mr. Н. I. Lewenz, who has returned from China after a 
three years’ stay, will be glad to hear from friends. His 
address is c/o Vickers, Ltd., Vickers House, Broadway, Lon- 
don, S.W 1. 

Sır 'THoMas BAKER, late chairman of the Corporation Tram- 
ways Committee at Plymouth, has been presented by the em- 
ployés with an illuminated address, bearing photographs of 
the tramways undertaking, as a token of esteem. 

Mr. J. W. Saw, chief telegraphist at the Central Railway 
Station, Leeds, of the London & North-Eastern Railway, has 
retired from service after 50 years with the company. 

Mr. JoHN Conway has been appointed lecturer on electrical 
engineering at the Dundee Technical College in succession 
to Mr. Robert D. Archibald, who has accepted ап appoint- 
ment at the Roval Naval College, Plymouth. Mr. Conway 
is a B.Sc. of Glasgow University and 15 at present lecturer 
on electrical engineering at the Technical College, Portsmouth. 

The Dumfries Town Council has appointed Mr. W. S. Јонх- 
STON (engineer in charge of the electricity works at the Gretna 
munition factory) to be manager of the electricity under- 
taking which it has taken over. The salary is £450, with 
free house. There were 93 candidates for the post. 

Recently the Carlisle Town Council decided to reduce the 
salaries of officials who are in receipt of upwards of £500 per 
annum. These officials, including the electrical engineer, 
have sent to the Corporation а memorandum agreeing to a 
reduction of 5 per cent. in their salaries as from March Ist 
next. The Council has been recommended by a committce 
to accept this offer and to rescind the previous resolution tu 
reduce the salaries by 10 per cent. 

Manchester Electricity Committee has appointed Mr. J. A. 
VicE, turbine house superintendent, assistant resident engi- 
neer, Stuart Street Station, at a salary of approximately £618 
per annum. 
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Obituary.—Mn. Т. W. SrratrorD-ANDREWS.—We regret to 
record the death of Mr. Thomas William Stratford-Andrews, 
managing director of the Indo-European Telegraph Co., Ltd. 
He passed away in London on Saturday last. He was born in 
London in 1870, and was the son of Mr. William Stratford- 
Andrews, who was managing director of the same company 
until 1899. It was in that year that the son succeeded his 
father, to whom he had been acting as assistant for three 
years, that is from 1896, shortly after he returned from Berlin, 
where he had been completing his technical training at the 
Siemens-Schuckert works. Prior to going to Berlin he was at 
King’s College, London, studying electrical engineering. 


Between his residence in Berlin and his actual taking up of - 


duties with the Indo-European Co. in London, he joined the 
expedition which went 800 miles up the River Amazon to lay 
a telegraph cable in extension of the Western and Brazilian 
system. He had not been a year in the London offices when 
it fell to him to set out on a tour of inspection of the com- 
pany's land lines in Russia and Persia as far as Teheran. He 
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Elliott & Fry] 
THE LATE Mr. Т. W. STRATFORD-ANDREWS. | 


[London. 


rode on horseback through Russia and across the Caucasus. 
This interesting journey he subsequently described in a small 
book entitled '' Overland to Persia." We read in The Times 
that he covered the same ground by motor-car in the year 
1913. While he was in Teheran experiments were conducted, 
as the outcome of which direct Wheatstone working over 
the Indo-European lines between London and Teheran was 
introduced, and with such success that the system was ex- 
tended later to Karachi over the lines of the India Office Tele- 
graph Department. The deceased gentleman was a director 
of the Western and Brazilian Telegraph Co., the London- 
l'latino Brazilian Telegraph Co., Galletti's Wireless Telegraph 
and Telephone Co., and the Delhi Electric Tramways and 
Lighting Co., and he was chairman of the Radio Communi- 
cation Co. Mr. Stratford-Andrews was decorated by the Shah 
of Persia and thanked by the Russian Government of those 
days for his services. 

Mr. W. Farrow.—The death occurred suddenly on Febru- 
ary 5th of Mr. Walter Farrow, head of the firm of Farrow 
and Sons, electrical engineers, of New Street, Chelmsford. 
He was 67 years of age, and succeeded to the business of his 
father, the late Mr. Henry Farrow, with whom he served 
his apprenticeship. For some years he had served on the 
Town Council. 

Mr. F. S. THomas.—The death took place suddenly on 


February 8th of Mr. Francis Sales Thomas, chairman of the 
Saxonia Electrical Wire Co., Ltd., of Greenwich. He estab- 
lished the business of the company in 1895. 


Mr. H. TnowsBRIDGE.—In the death of Mr. Henry Trow- 
bridge, which occurred at his home at East Ham, on 19th 
inst., after a somewhat lengthy illness, the India Rubber, 
Gutta Percha & Telegraph Works Co., Ltd., has lost another 


old member of their staff at Silvertown. Mr. Trowbridge, who 
was born in 1863, was, during his 43 years’ service with the 
company, connected chiefly with the electrical side of the firm's 
activities. 


Will, —The late Mr. J. M. HENDERSON, a director of various 
companies, including Ferranti, Ltd., the Lancashire United 
Tramways, and Thomas Bolton & Sons, Ltd., left £110,339 
gross and £96,937 net personalty. 


NEW COMPANIES REGISTERED. 


Automatic Burglar Alarm Co., Ltd. (187,723).—Private 
company. Registered February 10th. Capital, £1,000 in £l shares. To take 
cver the business of an electrical, constructional, and burglars’ fire alarm 
engineer, contractor and dealer in machinery carried on by G. B. Carpenter 
at 7, Finsbury Square, E.C. The permanent directors are: G. B. Carpenter, 
275, Golders Green Road, N.W,11, electrical engineer; Н. N. Gunn, 48, Ash- 


bourne Avenue, N.W.1, accountant. Registered office: 7, Finsbury Square, 
Е.С 


Bloom’s (Wireless), Ltd. (187,762).—Private company. 
Registered February 13th. Capital, £100 in #1 shares. То carry on the 
business of radiographic, telegraphic, telephonic, electrical and general engi- 
neers, suppliers and distributors of electricity and electrical energy, manuíac- 
turers of and dealers in all apparatus and үре, including installations 
for wireless or any method of communication, &c. The subscribers (each with 
one share) are: W. A. Zabell, 11, Queen Victoria Street, E.C.4, solicitor; 
A. E. Webster, 40, Mayfield Road, Plaistow, Essex, accountant. The first 
PV are not named. Solicitors: W. A. Zabell, 11, Queen Victoria Street, 
Z.C.4. 


British Illuminated Sign Co. (1923), Ltd. (187,763).— 
Private company. Registered February 13th. Capital, £2,000 in £1 shares. 
To acquire the business and assets of the British Illuminated Sign Co., Ltd., 
and to acquire and develop patents, trade marks, and secret processes in. the 
United Kingdom and elsewhere of inventions for improvements in motion illu- 
minated advertising devices. The life directors are: E. C. Leachman, Strath- 
cona, Flackwell Heath, Bucks; A. H. Bikker, 5, Marine Parade, Seaford, 
Sussex; R. G. Bradshaw, 47, Christchurch Road. S.W. Qualification: 500 
shares. Remuneration : 10 per cent. of the net profits divided between them. 
Secretary: Е. W. Marchington. Registered office: 1, Bosworth Road, W.10. 


. Dolywern and District Electricity Supply Co., Ltd. 
(187,790).—Private company. Registered February 14th. Capital, £1,000 in 
£l shares. To carry on the business indicated by the title. The first 
directors are: C. Edmunds, Ceiriog, Dolywern; E. Evans, Gwern-y-Glyn, Doly- 
wern; A. R. Gamble, 283, Belgrave Gate, Leicester. Secretary; E. Evans. 
Registered. office: Gwern-y-Glyn, Dolywern, Denbigh. 


Forum & Co., Ltd. (187,794).—Private company. Regis- 
tered February 14th. Capital, £5,000 in £1 shares. To carry on the business 
of manufacturers, and assemblers of, concessionaires for and dealers in 
scientific instruments, electrical accessories, mechanical, illuminating, adver- 
tising, telephonic, telegraphic, aerial, wireless and other apparatus, &c. The 
subscribers (each with 20 shares) are: J. A. Porter, Carlton House, 48, Bank 
Street, Coseley, Staffs., motor electrician; Mary J. Porter, Carlton House, 48, 
Bank Street, Coseley, Staffs., costumier . J. A. Porter is permanent governing 
director and chairman, ‘subject to holding 500 shares. Registered | office : 
Sydenham Buildings, 7 and 9, Pershore Street, Birmingham. 


Rheostatic Co., Ltd. (187,907).—Private company. Re- 
gistered February l4th. Capital, £12,000 in £1 shares. To acquire the busi- 
ness of electrical engineers carried on by L. Satchwell and D. H. John at 
Slough, Bucks., as the ** Rheostatic Co.," and the inventions, letters patent 
and patent rights of the said L. Satchwell, and to carry on the Lusiness of 
sheet metal workers, electricians, electrical and mechanical engin: rs, sup- 
liers of electricity, &c. The first directors are: L. Satchwell, 1. с Cot, 
Windeor Road, Slough; D. H. John, Farnham Road, Slough; F. €. An‘. r- 
son, 196, Greengate, Manchester; C. A. Atchley, 196, Greengate, Mar hester ; 
F. G. Warburton, 196, Greengate, Manchester; А. Н. Foyster. 3.4, Lincoln's 
Inn Fields, W.C. The Harland Engineering Co., Ltd., may, so long as it 
holds 50 per cent. of the issued share capital, appoint and remove three 
directors. The said F. С, Anderson, C. A. Atchley, and F. G. Warburton 
are the first. nominees. The said L. Satchwell, D. H. John and A. H. 
Foyster shall be permanent subject to holding 500 shares each. heater So 
(except ** Harland ™ directors): 100 shares. Registered office; Buckingham 


Avenue, Trading Estate, Slough. 

Premier Electrical Supplies, Ltd. (187,531).—Private 
company. Registered February 2nd. Capital, 4£1,000 in £1 shares (500 10 per 
cent. cumulative preference). To carry on the business of manufacturers, j - 
porters, and exporters of, and dealers in electric, magnetic, galvanic, and 
other appliances, electrical engineers and contractors, &c. The first directors 
are :—A. H. Tappy, 53, Warwick Gardens, Harringay, N.4, electrical engi- 
neer; К. А. B. Hill, 124, Seymour Road, Hornsey, N.8, eieciricol engineer 
(both permanent, subject to holding 50 shares cach). Registered office: 3, New 
Oxford Street, W.C.1. 


Electric Welders (Leeds), Ltd. (187,517).—Private com- 
pany. Registered February 2nd. Capital, £1, in £1 shares. To carry on 
the business of oxy-acetylene, arc, butt, spot, ferrous, non-ferrous, copper, and 
aluminium welders, engineers, &c. The subscribers (each with one share) 
are:—P. M. Wilson, 17, East Parade, Leeds, chartered accountant; G. H. 
Walker, Standard Buildings, City Square, Leeds, engineer; E. S. Semper, 
Standard Buildings, City Square, Leeds, engineer. Р. М. Wilson signs as 
director. Remuneration as fixed by the company. Registered office: 42, 
Hunslet New Road, Leeds. i ay 


Radiax, Ltd. (187,701).—Private company. Registered 
February 9th. Capital, £500 in £1 shares. To carry on the business of elec- 
trical, general and motor engineers, manufacturers of and dealers in wireless 
and radio apparatus and components, electrical plant and machinery, &c. The 
first directors are: А.Е. Oakley, Warescot, Warley Road, Brentwood, Essex; 
E. Н. Ruscoe, The Chestnuts, Headstone Drive, Harrow, Middlesex. Secre- 
tary: H. Stokes. Registered office: 4, Percy Street, Tottenham Court Road, 
W.1. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | | 


East Angllan Electricity, Ltd.—Satisfaction to the extent 
of £1,000 on February Ist, 1923, of debenture dated November 30th, 1922, 
securing £3,000. , . 


Star Lamp Co., Ltd.—Particulars filed of £1,500 deben- 
tures authorised February 7th, 1923, charged.on the company's undertaking 
and property, including uncalled capital, the whole amount being now issued. 


Palmer, Riley & Со,, Ltd.—Deed of covenant and condi- 
tional surrender, dated January 29th, 1923, to secure £900, charged on certain . 
property in Accrington. Holder: О. Clegg, 93, Dowry Street, Accrington. 
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CITY NOTES. 


The report for 1922 reports an increase 

Westminster of connections from 59,139 kW to 61,805 
Electric Supply kW. The balance of net revenue, after 
Corporation, Ltd. providing for depreciation, sinking and 
reserve fund and other charges, is £132.54]. 

After meeting the preference dividend and paying in all 12 
per cent. for the year on the ordinary shares, £17,116 remains 
to be carried forward. Acting upon powers given at meetings 
heid in July last, suitable provision has been made for 
Captain Bax, the managing director, on his retirement.. He 
has been in the service of the Corporation since its inception 
(first as general manager, then as director, and since 1914 as 
managing director). Last August the board granted him 
£7,000 instead of a pension, and this sum is charged against 
revenue in the present accounts. The number of directors 
was increased to eight and Sir Alex. Kennedy, who has been 
engineer-in-chief of the company since its inception, has 
accepted an invitation to fill the above vacancy, and he will 
ulso continue his duties as engineer-in-chief. Mr. W. A. 
Pearman, who has been with the company almost from its 
commencement, has been appointed general manager in 
addition to being secretary. The report contains brief refe- 


rence to the unsatisfactory proposals of the Electricity Com- 
Inissioners as regards London, and to the Bill which the com- 
pany has promoted in conjunction with others for the con- 
sideration of Parliament. 'The vacancy on the board due to 
the death of Mr. Montague Gluckstein has been filled by the 
election of the Rt. Hon. Gerald W. Balfour. Units generated, 
33,754,787; units sold, 30,961,324. Meeting, February sth. 


Mr. F. H. Thornton, presiding at the 


Northampton annual meeting last week, said that the 
Electric Light working expenses had decreased by 33 per 
and Power cent., chiefly due to the economy of work- 

Co., Ltd. ing at the Hardingstone station and to the 


lower cost of coal, thus enabling substan- 
tial reductions to be made in charges to consumers. The new 
6,000-kW set would be running in the course of the next few 
davs, and it was bound to help materially in reducing costs. 
The Order made by the Electricity Commissioners had been 
confirmed by the Minister of Transport. Tenders had been 
invited for cables, switchgear, and transforming plant neces- 
sary for carrying out the scheme, and it was hoped that by 
the close of the year both Wellingborough and Rushden 
would be receiving bulk supplies from the company. In order 
to encourage the increased use of motors, which they believed 
to be of vital importance to the trade of the town, they pro- 
posed to reduce the rents of hired motors by a further 15 per 
cent. as from July lst next. In a speech delivered later one 
of the directors said that there was a greater demand for new 
installations than had ever been known in the history of the 
company, the demand being chiefly concerned with middle- 
class house property. 


The report for 1929 states that the con- 
nections increased from 20,162 kW to 
21,159 kW, and 7,506,015 kWh was sup- 
plied to consumers. Net profit £26,199, 
plus £4,014 brought forward. After pay- 
ing the first and second preference divi- 
dends and 12 per cent. for the year on the ordinary shares, 
£12,114 is to be carried forward. The balance of the renewal 
and reserve fund account now stands at £182,298. The 
report briefly refers to the unsatisfactory proposals of the 
Electricity Commissioners and to the Bill promoted by the 
companies, in which the Kensington and Knightsbridge Co. is 
interested. The directors place on record their appreciation 


of the services rendered by the late Mr. H. W. Miller, manag- 
ing director. 


Kensington and 
Knightsbridge 
Electric Light- 

ing Co., Ltd. 


The total net income for the year ended 
December 818%, 1922, was £840,048, as com- 
pared with £750,946, and £17,797 was 
brought forward from the last account, 
making a total of £857,845. From this have been deducted 
£307,842 for interest, rentals, other fixed charges, and appro- 
priation to general reserve, and £956,457 dividends on prefer- 
ence stocks, leaving a balance of £293,546. After paying a 
total divide-d on the ordinary stock of £3 10s. per cent. for 
the year, the sum of £33,137 remains to be carried forward. 
The previous year's dividends amount to £2 5s. per cent. The 
dividend on the Surplus Lands Stock was raised from £3 to 
£3 28. 6d. per cent. 

Considerable additions are being made to the station accom- 
modation at Wembley Park in anticipation of next year’s 
Empire Exhibition. The contract for the authorised exten- 
sion to Watford has been let, and the work has been com- 


Metropolitan 
Railway Co. 
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menced. Contracts have also been awarded for improvements 


at Farringdon Street, Moorgate Street, and Baker: Street 
stations. . . 

Below we give more extended details of 

Underground the companies’ reports than we were able 


Electric Railway to give in our last issue :— 
Companies. Central London Railway Co.—The total 
net income amounted to £271,692, an in- 
crease of £10,570; this with a balance of £59,644 brought for- 
ward imade an available total of £331,336. The following 
deductions were made: Interest, rentals, and other fixed 
charges, £46,325; appropriation .to reserve, £69,000; and divi- 
dend on preference stock, £21,600. ТЬе balance was thus 
£194,411, and after the payment of final dividends, £74,411 
remained to be carried forward. 


Metropolitan District Railway Co.—The total net income in- 
creased by £62,605 to £725,219, and with £60,550 brought for- 
ward, a total of £785,769 was available. Out of this were 
paid: Interest, rentals, and other fixed charges, £328,214; 
appropriation to reserve, £35,000; and dividend on guaranteed 
and preference stocks, £199, 430. From the balance of 
£174,125, final dividends took £97, 050, leaving £77,075 to be 
carried forward. 


. London Electric Railway Co.—The total net income showed 
an increase of £170,625 to £978,665, and with £39,744 brought 
forward, a total of £1,018,412 was ‘available. From this were 
deducted : Interest, rentals, and other fixed charges, £299,505 ; 
appropriations to reserve, £90, 000 and £55,000; and dividend 
on preference stock, £196, 947; leaving a balance of £446,960. 
After the payinent of final dividends, a balance of £93, 842 
remained to be carried forward. 


City & South London Railway Co.—An increase of £44,960 
in the total net income brought it to £24,527, and to this 
was added £25,276 from the previous account, making 
£250,103. Against this were charged: Interest, rentals, and 
other fixed charges, £47,039; appropriations to reserves, 
£46,000 and £27,500; and dividend on preference stock, 
£49,500; leaving a balance of £387,064. Тһе carry-forward, 
after the payment of final dividends, was £27,864. 

The summary of results from the working of the above 
companies, which, together with the London General Omini- 


bus Co., constitute the '' Underground " group, gives the 

following figures for the year ended December 815, 1922 
Increase + 
1922. Decrease— 

£ £ 

Traffic receipts .. 12,278,326 220,315 
Expenditure idi - Че .. 9,948,028 — 482,901 
Net receipts  .. T .. 2,935,208 +262,586 
641,578 + 54,662 


Miscellaneous receipts (net) 
Total net income А 
Deduct— 
Interest, rentals and fixed charges 
Appropriation to reserve for contin- 
gencies and rerewals ... 
Appropriation for equalising the charge 
in respect of interest on the 44 per 
cent. redeemable second debenture 


2,976, 876 +317,248 
865,104 — 2,525 
665,000 +135,000 


stocks 83,500 

Dividends on guaranteed and prefer- 

ence stocks : 359,477 — 

' ‘Total deductions о (009, 081 +214,975 
Balance *974,795 +102,973 
Add balances from last vear’ 'в accounts... 253, 142 +117,431 
Total amount available for dividends on 

ordinary stocks and shares and for 

other purposes 1,227,937 +219,704 
Amount paid in dividends on ordinary 

stocks and shares representing an aver- 

age rate of 4.69 per cent. in 1999 and 

3.92 per cent. in 10321 . . 909,983 +147,892 
Balances carried. forward to next year's 

accounts 394,954 + 71,812 


The traffic statistics show a net increase, although work- 
men's and season tickets showed a decline. The figures are 
as follows :— 


Passengers carried. 1922. Inc. or dec. 
Ordinary .. 1,066,656,847  4- 76,150,971 
Workmen 50,705,469  — 9,107,177 
Season  ... ке ... 54,565,450 — 1,993,950 

Total .. 1,171,927,766 +72,049,844 


Number of car-miles run 163,401,602 + 7,555,618 


The annual meetings of the companies were held yesterday 


(Thursday). 


* After the operation of the Common Fund reserves were 
increased by £55,000, which explains the difference between 
the balance of £974,795 shown above, and the amount of the 
Common Fund, which is given as £1,029,795, as against 
£909,272. 
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The report for 1922 shows a revenue 
South Metro- credit balance of £142,724, plus £21,498 
politan Electric brought forward, and £1,001, the dividend 
Light and Power of 10 per cent. on the company's holding 
Co., Ltd. in the West Kent Electric Co., Ltd., for 
1921. Debenture and other interest charges 
having been met, and the preference dividends paid, £25,000 
is put to depreciation, £25,000 to credit of reserve, 10 per 
cent. (less tax) 18 recommended on the ordinary shares, and 
&10,000 is put to reserve for an emploves’ benefit fund, leav- 
ing £28,843 to be carried forward. There was a material 
increase in energy sold and the net revenue showed а very 
satisfactory improvement. The West Kent Co, recommends 
a dividend of 10 per cent., as in the previous year, placing 
£8,000 to reserve. 10,106 preference shares were issued dur- 
ing the year. Meeting, February 28th. ' 


The company has issued a circular to the 
preference shareholders and note-holders 
in respect of an issue of 6 per cent. first 
mortgage debenture stock (£80,000), which 
is offered to them at par. It will be re- 
membered that the scheme of reconstruc- 


Fuller’s United 
Electric Works, 
Ltd., and 
Reduced. 


tion has keen approved by the Court and steps are now being. 


taken to carry it into effect. Mr. F. R. Wade has accepted 
the chairmanship of the company in place of Mr. G. Fuller, 
M.LE.E., who has retired, and Messrs. C. H. Wavte (a 
inember of the Stock Exchange), and Mr. W. L. Topple, 
M.[.Mech.E., &c.,, have joined the board as financial director 
and works director respectively. Drastic schemes for con- 
centration and economy are under consideration, together 
with a carefully-considered plan for sales expansion, and it 
is believed that these and other changes will ensure the 
successful future trading of the company. It is gratifying to 
note that the company's operations for the last six months 
show*a great improvement, and everyone will wish success 
to a business which has been in existence for over half a cen- 
tury. Orders are increasing and there is every prospect of 
an improvement in the electrical trade. 


The report for 1922 shows a profit of 
London Electric £150,199, against £102,286 for 1921. Add- 
Supply Corpora: ing £14,081 brought forward, less loan in- 
tion, Ltd. terest £1,302, makes the total £162,978. 
Debenture interest, £23,494; sinking fund 
for debenture stcck redemption in 1931, £16,580; 6 per cent. 
preference dividend, £26,952; 10 per cent. on the ordinary 
shares, £33,300; reserve, £15,000; depreciation, £20,000; con- 
tingencies, £5,000; carried forward, £22,652. Sinking fund 
for the redemption of debenture stock in 1931 now amounts to 
£193,924, and £68,294 invested in accordance with agreements 
with the Westminster and St. James’ Companies. The energy 
sold amounted to 49,675,886 kWh, as against 47.400,802 kWh 
for 1921, an increase of approximately 44 per cent., whereas, 
owing to the reduction in charges for lighting and power, the 
gross receipts have fallen from £393,674 to £374,092. The 
average receipt per kWh sold was 1.74d., as compared with 
1.9ld. Further reductions in charges to the public came into 
cperation on January Ist, 1923. The report contains refer- 
ences to the proposals of the Electricity Commissioners and to 
the Bill of the associated companies. Meeting: February 
Brd (to-day). 


The revenue for 1922 was £138,489 and 
Paisley District the expenditure £105,954. After meeting 
Tramways Co. debenture and other interest, sinking fund 
charges, income tax, and Parliamentary 
expenses, £22,558 remains, plus £8,033 brought forward. 
There is put to general reserve £6,000; 5 per cent. dividend is 
paid on the preference shares; £2,000 is put to preference 
share sinking fund: 4 per cent. dividend is to be paid on the 
crdinary shares, and £8,610 carried forward. An agreement 
has been entered into for the sale of the undertaking to the 
Glasgow Corporation. The Corporation is applying for a pro- 
visional Order to confirm the sale. 


Mr. Joseph Mooney, presiding at the 
annual meeting, in Dublin, said that as 


Dublin United 


(Electric) compared with 1921, there was a slight fall- 
Tramways ing off in total receipts, notwithstanding 
Co., Ltd. that in the first six months they had con- 
tinuous increases, amounting in all to 

£10,507. The disturbed conditions that arose in the city in 


June changed the position, and traffic fell away. The in- 
crease was not only wiped out, but a deficit of £236 was 
shown in passenger receipts for the twelve months. There 
Was a saving in expenses of £39,410; £27,042 being due to a 
substantial reduction in price of coal, the price per ton aver- 
aging 24s. Odd. as against 49s. 84d. in the previous year, being 
the lowest average since 1915. The net result of the next vear 
gave a balance to credit of profit and loss account of £161,742. 
The company collected 81,310.052 fares, ran 7.101.596 passenger 
car miles, and generated 14,755,000 kWh. Traffic wages, not- 
withstanding reductions in the cost of living, only showed a 
decrease of £4,970; while a reduction of 48. per week was 
agreed to, this was counter-balanced by a claim subsequently 
made by the men for reduced hours on Sundays and a week's 
holidav with pav, with relief in wages, as in the case of other 
tramway undertakings. The reduction in working expenses 


would enable them to proceed more rapidly with relaying of 
tracks, improvement of, cars and an altogether better service 
to the public. ‘There was little hope of widening the scope of 
employment while present conditions remained. They would 
like to replace a lot more of the open cars by top-covered cars 
of standard size. 
The accounts for the year ended August, 
S. Smith & Sons 1922, show a loss on trading for the first 
(Motor Acces: six months of £25,822 und a trading profit 
sories), Ltd. on the second half of the year of £13,166, 
leaving the actual Joss on trading £12,656. 
Subsequent to the recent Motor Show the turnover was nearly 
double that for the same period last yeur, and the company 18 
trading at a profit after allowing for interest, but excluding 
depreciation. In addition to the trading loss of £19,650, depre- 
ciation of plant required £21,333, interest £34,188, bad debts 
£1,406, depreciation of stock £162,098, loss on overseas 
branches (mainly arising from falling values) £34,051, and loss 
on cancelled contracts and Governinent £23,560, making, after 
deducting the refund of excess profits duty and income tax, 
£24,947, a deficit of £264,335, to which must be added the debit 
palance brought in of £903,985, making to be carried forward 
£468,320. Substantial orders are on hand assuring a further 
Increase 1n turnover, and the directors consider that steps 
should now be taken to deal with the adverse balance stand- 
ing on the profit and loss account and the sum invested in sub- 
sidiary companies.—Financial Times. 


Omnium Français = d’Electricité —The 

French accounts, for the year to June 30th last 

Electrical showed gross profits of 1,807,485 fr., in- 
Companies. cluding a balance brought forward of 


235,776 fr., the excess of receipts over out- 
lay totalling 916,976 fr. After provision for various charges, 
an available balance of 400,505 fr. resulted, from which a 
dividend of 4 fr. per share was declared. The company has 
taken part during the year in the increase of the capital of 
the Energie Electrique Maine-Anjou, which embraces a net- 
work of 373 km. It has parted with its interests in the 
Meaux region, so as to devote all its energies to the West of 
France, and more particularly to. the Eure-et-Loire, (Orne, 
Surthe, Ile-et-Vilaine and Cótes-du-Nord departments. It 
has, besides, lent its help to the development of the following 
companies; the Electrique. de Bretagne, бос? du Gaz et 
de tiviectricité de Nogent-le-Rotrou et Extensious, Soctéte 
Energie Electrique de la Manche and Secteur Electrique de 
Chartres, which are about to be embodied as a company with 
1,000,000 fr. capital. The Omnium, which feeds to-day, by 
itself and its offshoots, 164 communes, has extended its field 
of action to Algeria and Tunisia, where several concessions 
have already been secured, notably at Ain-Berda, Tebassa, 
Kairouan and Beja. 

Forces Motrices du Réfrain.—The ordinary meeting of this 
company passed the accounts of the last working year, show- 
ing a profit of 460,398 fr. The company's ouiput had risen to 
23,610,910 kWh, contrasted with 29,002,650 kWh in the pre- 
ceeding year. 

Among other German companies which 
German Capital have given notice of intended repayment of 

Transactions. their gold debentures in paner marks ar^ 

mentioned the Electricity Co. (late 
Schur kert), of Nuremberg, and the Continental Co., for Eee- 
trical Undertakings, of the sarne city. 

lt is proposed to increase the ordinary share capital of the 
Electricity Co. (late Lahnieyer & Co.), of Frankfort-on-Main, 
by 60 millions of marks to 190 millions, and to make an issue 
of 6 per cent. preference shares for 10 millions, with multiple 
voting powers. Тһе new capital is required for strengthening 
the working funds, partly covering the financial needs of sub- 
sidiary companies and for participating in new undertakings. 

The share capital of the Welter Electricity & Lighting Ap- 
pliances Co., of Cologne, is to be increased, although the 
amount has not yet been decided. 


Central Electric Supply Co., Ltd.—Particulars are now 
published by the directors of the terms of the alternative pro- 
posal which they make to their previously issued intention 
to redeem, on April 186, 1923, the £500,000 eight per cent. 
secured and guaranteed notes issued in April, 1921. The 
alternative is for the notes to be repayable at par on April 
Ist, 1926, without the option of previous redemption by the 
company; the notes will bear interest as from April Ist, 1923, 
at the rate of 54 per cent. per annum, in lieu of the present 
rate of 8 per cent. The holders of the notes accepting this 
proposal to receive a payment of £2 per cent. in cash on 
April lst, 1923, in addition to the half-year's interest then 
due. 


Indian Electric Supply and Traction Co., Ltd.—<An extra- 
ordinary general ineeting is to be held at the offices in London 
on Monday next, when a resolution will be proposed altering 
the name of the company to The Cawnpore Electric Supply 
Corporation, Titd. The purpose of the change is to indicate 
the field of the company’s present operations. The City of 
Cawnpore is а very active centre of trade and industry and 
its rapid development offers ample scope for the extension of 
the companv's enerations withcut exploring new fields. The 
company will still be able to do business elsewhere if it should 
become advisuble. TEE 
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Pirelli:General Cable Works, Ltd.—In order to comply 
with Stock Exchange Regulations, particulars have been pub- 
Hshed in the daily Press of the creation on January 81з%, 1923, 
of £300,000 six per cent. first mortgage debenture stock. Out 
of the proceeds of the sale of this stock the £200,000 74 per 
cent, three-year notes now outstanding and due tor repayment 
in August next, will be paid off. ‘lhe stock has been pur- 
chased from the company at the price of 90 per cent. by 
British Trusts Association, Ltd., who, after paying certain 
commission and expenses, have re-sold it at 924 per cent. 


Mersey Railway Co.—The receipts during 1922 were 
£240,038 and the expenses were £165,237, leaving £74,801, 
plus £9,345 miscellaneous receipts and £207 brought forward, 
making £84,353. After meeting interest, rental, and other 
fixed charges, putting £6,000 to depreciation and renewals, 
paying £26,907 for interest on contingent debenture stocks, 
and a dividend of 9 per cent. on the 3 per cent. perpetual 
preference stock (which absorbs £12,981), £1,798 remains to 
carry forward. 


Lancashire United Tramways Co.—The report for 1922 
shows a profit on the combined undertaking of £35,151. 
Interest and dividends received from operating company, &c., 
amounted to £77,626. After deducting motor coach and other 
expenses, interest on prior lien debenture stock, and deprecia- 
tion, there remains a balance out of which interest at 24 per 
vent., less tax, will be paid on second mortgage debenture 
stock for 1922. £230 remaining is carried to depreciation 
account.—Financial Times. 


Mansfield and District Tramways Co.—After putting 
41.255 to reserve and paying the debenture interest and 
preference dividend, a further dividend of 6 per cent. on the 
ordinary shares is recommended, making 9 per cent., less tax, 
for the year. £1,362 is to be carried forward. 


Reduction of Capital.—Ka4LGooRLiE ELECTRIC LIGHT AND 
PowER CORPORATION, Lrp.—aA petition for the confirmation of 
the reduction of the capital of the company from £225,000 to 
250.005 has been presented to the High Court, and will be 
"eard in London on March 6th. 


Calcutta Electric Supply Corporation, Ltd.—Dividend of 
od. per share net (at the rate of 5 per cent. per annum) on 
tie £l cumulative preference shares for the half year ended 
Lecember 31st, 1922. 


Crossley Brothers, Ltd.—According to the Financial Times 
the accounts show a loss of £66,259 for the year, increasing 
the debit balance brought in to £120,448. No dividends on the 
ordinary or the preference shares are likely. | 


Uxbridge and District Electric Supply Co., Ltd.—It is 
proposed to pay a dividend of 8 per cent. on the ordinary 
shares, placing £19,000 to depreciation fund and carrying for- 
ward £692. 

County of London Electric Supply Co., Ltd.—Final divi- 
dend on the ordinary shares at the rate of 14 per cent. per 


annum., making 10 per cent. for the year as against 8 per 
cent. for 1921. 


South London Electric Supply Corporation, Ltd.—Final 
dividend on the ordinary shares at the rate of 15 per cent. per 
annum, less tax, making 10 per cent. for the year, and a 
bonus of 1 per cent. 


Clontarf and Hill of Howth (Electric) Tramways Co., 


Ltd.—Dr. Lombard Murphy presided at the annual meet- 
Ing, when a dividend of 3 per cent., less tax, was declared. 


Yorkshire Electric Power Co.—The annual meeting was 
held at Ieeds on Tuesday, Mr. А. С. Lupton presiding. Our 
report of the proceedings will appear next week. 


North Metropolitan Electric Power Supply Co.—Dividend 
Ai ordinary shares at the rate of 10 per cent. per annum 
or 1922, 


Liverpool Overhead Railway Co.—Dividend of 5 per cent., 
ess tax, on the preference shares. 


Telegraph Construction and Maintenance Co., Ltd.— 
Final dividend of 74 per cent., free of tax, making 10 per cent. 


Metropolitan Electric Supply Co., Ltd.—Final dividend of 
6s. per share, making 84 per cent. for the year. 


STOCKS AND SHARES, 


TUESDAY EWENING. 
THE main features of the market during the past business 
week reflect those of the previous fortnight. That is to say, 
the electric lighting list is exceedingly strong. with further 
advances in some of the leading shares. Home Railway 
stocks are good, the outstanding items of interest being sharp 
rises in Districts and Underground Electric Railways Income 
bonds. The St. Maurice Power Company's issue of 6} per 


cent. debenture stock at 994, guaranteed by the Shawinigan 
Water Company, proved an instantaneous success. The eub 
scription lists were open for about half-an-hour, and applicantd 


" for £50,000 received no more than £300 stock. The price is 


3 to 4 premium. In the engineering group, a rise in Babcock 
and Wilcox deserves attention. 

Up to the time of writing, not all the electricity supply com- 
panies have declared their dividends, but the results so far 
achieved may be usefully set out in a table comparing the 
dividends for 1922 with those of the previous twelve months. 
We have already given the details in most of the cases, but. 
in tabular form the improvements look even more impcsing. 
They are as follows :— 


Dividend. 
Company. 1921. 1922. Increase. 
| p.c. p.c. p.c. 
Charing Cross "T те no y 14 д 
Chelsea qi s "n 9 6 10 4 
Kensington & Knightsbridge PN 10 13 à. 
London es 2 КЕЗ а 4 10 6 
Notting Hill ag 8s. p.s. 10s. p.s. 2/- 
St. James’ ae "T ex - 12 143 24 
South Metropolitan... "PUN 10 10 — 
Westminster  ... mM ios 10 12 9 


That the South Metropolitan Electric Co. should have 
declared only 10 per cent., the same dividend as in the corre- 
sponding period last year, came as something of a surprise, 
especially when the figures showed that the directors, could 
have paid substantially more if they had chosen to treat the 
allocations in & less generous manner. There are still a few 
ordinary shares on otfer, namely, Bromptons, Charing Cross, 
Chelseus, County Ordinary, Londons, Metropolitan and West- 
minsters. The amounts available in each case vary from two 
hundred shares to a thousand. In the preference list, it is 
1inore difficult to get anything like such a selection. There 
are two hundred Westminster 5} per cent. cumulative £5 
shares on offer at 4 7/16, the yield at which is £5 ls., or 
about the same as that on the War Loan. Debenture stocks 
ure equally scarce, but a fair line of City of London Electric 
44 per cent. second debenture stock may come to market in 
the course of the next few days on the basis of 874-88. 

Coming to the changes which have cccurred in prices, 
Charing Cross ordinary have risen 2s. 6d., Edmundsons pre- 
ference, Metropolitans, and South Londons 5s. each. Ken- 
singtons are 3 up, South Metropolitan preference and New- 
castle-on-Tyne crdinary are both 1/16 harder; Bromptons 
gained 6d. The market is exceedingly firm, and there is every 
appearance of the strength being maintained. Outside the 
London shares, Whitehall Electric debenture has advanced to 
921, and the preference are better at 19s. 6d. 

Underground Electric Income Bonds at 98 are 2} higher, 
while the other issues remain unchanged. Districts jumped to 
23, on а report that the Underground Electric Railways of. 
London would take over the District on the same terms as 
those accorded to the Central London, where the ordinary 
guaranteed stock receives 4 per cent. dividends, and stands in 
the market at 68. Prompt contradiction, however, from the 
Underground Company caused a slight reaction to 52, at which 
Districts are still 3 points up on the week. British Electric 
Tractions at 714 are 3 to the good. | 

Electric tramway stocks are firm throughout. Mexico 
Tramways firsts gained 3 and the sixes 2 points. Mexican 
Light & Power firsts at 644 are 2 higher, Brazil Tractions 
at 52 show & rise of 3. London traction stocks and shares 
retain their improvements. British Columbia issues are un- 
changed. Cable stocks and shares are quiet, with a fall of 
3 points to 1864 in Eastern Telegraph ordinary as the prin- 
cipal movement. This failed to affect the prices of the other 
three ordinary shares in the same group. Anglo-American 
deferred at 223 is again harder, and United River Plates rose 
to 71. Marconis advanced to 2 11/16 bid, but this induced 
selling, and the price reacted to 28$. Canadian Marconis have 
been nearly 12s., to go back, however, to lls. 6d. 

Automatic Telephones are active and strong, the price rising 
from 15s. to 17s. 6d. It is worth pointing out that the 
majority of these shares are held by the International Tele- 
phone Co., whose shares, however, stand at about 118. 6d., 
though they should more appropriately be standing some- 
where near the same level as that occupied by Automatics. 
It may be that the disparity will be redressed when the posi- 
tion becomes better appreciated. 

Babcock & Wilcox at 3 11/16 are 5s. higher, the rise bein 
due to rumours of absorption, of a higher final dividend, ind 
one or two other reports of similar nature, all being extremely 
nebulous. British Insulated are good at 49s. 44d., and General 
Electric preference stiffened to 92s. 9d. There is not much 
change otherwise in manufacturing shares, the market being 
quiet as a whole, but with a good under-current. Business in 
rubber shares has come to something like a stop, people being 
content to await the next developments. The iron and steel 
market is firmer, on the decision of the Welsh miners to 
work three shifts a day instead of two, but it cannot be said 
that,the public show any particular anxiety to take an active 
hand in buying the industrial stocks and shares, although the 
strength of Home Railways is attributed to this factor. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


. Homm Exgcrricrry COMPANIES. 


Dividend. Price 
———— Feb. 20, Rise or Yield 
1920. 1921. 1928. fall. p.c. 


Brompton Ordinary ac ww эӊ 8 18 84/6 +1- £8 9 8 
Charing Croes Ordinary .. .. .. 8 9 9$ +# 719 
do. do. do. d4éPret.. .. 4 4 {ха — 5175 
Chelsea — ФЕ aa wed «s '6 6 вй — 519 5 
City of London sto d.e css 14 14 48/. — 616 8 
do. do. 6 per cent.Pref. .. 6 6 98/. — 564 4 
County of London ... "HART ., 8 8 85/ 411 5 
do. do. 6 percent. Pref. 6 6 18 — 644 
Edmundson’s Ordinary... .. Nil Nil at — Nil 
do 6 per cent. Pref. .. 6/- 19/- 48 — 618 4 
Kensington Ordinary —^ = 9 10 9 +% 613 4 
London Bleotrio ... eo A 4 4 — 816 2 
do. do. 6 per cent. Pref. .. 6 6 & — 61791 
Metropolitan ... ЕК, ME 7 +} 4167 
do, 42 per cent. Pre. .. 4b 4 tà  — 510 9 
Newcastle-on-Tyne Ordinary .. .. 8 Nil ü +% Nil 
do - Б рег cent. Pref. 5 5 5 15/9 = 6 7 0 
do Ч per cent. Pref. "EL 7 396. — 6 4 6 
Notting Hill, 6 per cent. Pref. .. .. 6 6 93 — 6 9 9 
North Met. Elec., 6 per cent. Pref.  .. 6 6 ila — 518 0 
Urban Ordinary... ... .. o. Nil Nil 13 — Nil 
do 5 percent. Pref.  '.. 24 2 4 — 618 
8t. James’ and Pall Mall ... s .. 19 12 103 -— 618 1 
South London Bee ded зш p Т b +3 612 0 
South Metropolitan Pref. ... eis 5% 7 313 li + ve 512 0 
Westminster Ordinary .. 10 10 9 = 511 1 
Whitehall Elec. Inst., % per cent. Pt, — 74 196 +6d. 71810 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. e dw was cB... 1084 616 0 
do. Def. ha^ ee „> 18 84/6 223 —-3 614 4 
Chile Telephone... . Wl d 6 6 tà 416 0 
Cube Bub. Ord. "C E. v 7 1 7" = 908 
Eastern Extension .. š s 10 10 19 — 6 6 8 
Eastern Tel. Ord. .. es. o 10 10 1868 -3 57383 
Globe Tel. and T. Ord. ... ... 10 10 19 — Б 5 8 
do. do. Pref. .. .. .. 6 6 11% — 5 710 
Great Northern Tel. wee © „ 94 99 27 — в 9 0 
Info-Duropean >... .. .. .. 10 10 85% ~ 710 
Marconi... E Xm, 98 -A 5 8 
Oriental Telephone Ord. es c» o~ 1% '1@ 98 — *411 5 
United B. Plate Tel... .. .. .. 8 8 . "H +k '510 4 
West India and Panama .. ... .. Nil Nil 716 — . Nil- 
Western Telegraph .., so . oos „ 10 10 182 — 6 68 
Номв RAILS. 
Central London Ord, Assented... .. 4 4 68 — 617 8 
Metropolitan... 2. „ . . иЗ 614 5 18 10 
‘do, District .. .. ..Nü 1 62 +8 515 5 
Underground Electrio Ordinary... ... Nil Ni 8 — Nil 
do. - do, "A" 4. NH ND в — Nil 
‘Ao, do, Income .. .. 89 4 98 42) *65 9 0 
Номв AND FOREIGN TRAMS, &с. 
do. do. брег cent. Deb. .. 6 б 82 - 6 3 0 
British Electrio Traction Ordinary . 4 — 114 +3 6 510 
do 6 per oent. Pref. „ 6 6 91 — 6 8 9 
Brasil Tractions .. .. «. oom Nil Ni 62 +3 7 13 10 
British Columbia Elec. Riy. Poe. .. 6 6 81% — 628 
do. do. Preferred .. 6 94. 16% — *8 9 6 
Lond. and Bab. Trao., 6 per cent. РЇ... BS 19/. — 886 8 
London United Tram deb. ^ = ê € 624 — 680 
Mexico Tram. 6 per cent, Bonds „ NH Nil 8 +8 628 
do. 6 per cent. Bonds ~ Nil Nil 593 +2 Nil 
Mexican Light Common... e ~ NU МИ 19% _ Nil 
do. 1st Bonds, ^ ~ NU 6 ва +1 315 6 
MANUFACEURING COMPANIES. 
Baboock & Wiloox ..  .. „ 15 16 B. +2 4609 
British Aluminium Ой... .. .. 10 6 17/9 _ 512 8 
British Insulated Ord. ... .. ow. 15 Ц 233 +5 61656 
Edison-Swan Ded eve eve eee eo 10 ми 8/8 — Nil. 
do. do. брег cent. Deb, ... eee 6 6 61 — 8 14 
Electric Construction  .. we ewe 10 10 м =~ 766 
English Electrio  ... Sed die oe 8 6 17/8 == 616 0 
do. do. Pref. . .. ew 6 € lù  — 516 8 
Gen. Elec. Pref. .. .. .. .. 6@ 6&6 22/9 +64. 619 6 
do. Ord. 5% өг» ees .. 10 5 19/8 -— 5.4 0 
Henley eee ove өөө Tm" eve oo 15 15 21i 6 8 0 
do. 4 Pref, ore @ | | 43 = 5 210 
India-Rubber ... re 224 T" ә 10 — 189 — - = 
Met.-Vickers Pref, ... 55 өөө eds 8 8 975, == 611 9 
* Dividends paid free of Income Тах, 
t New shares, 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances 


Price Fortnight's 
CHEMICALS, &c. February 21st. | Inc. or dec. 
& Acid, Oxalio . es ^ o рег1Ь. eid. 
a Ammonise, В Bal o Ss p hus £63 
a Ammonia, M uriate йагде гумай £48 wed 
a Bisulphide of Carbon “ КЎ - 
a Borax [III eee ee ee £28 oe 
a Copper Sulphate ecc eoe өөө be #926 1 
: Potash, Chlorate ase ene ese per lb. 4d. to 44d. 
ee Perchlorate СІІ] eee [1] 64d. | 
^ Shellac .. per owt. £19 sin 
а Sulphur, Sublimed Flowers T i £9 is 
cuim ump eee ecc эое ee £8 108 eve 
а Boda, Chilo rate eee LII ees per lb. 84d. өе 
eee ооо eee per ton £6 [I] 
а Sodium Bichromate, casks ew. per lb. 44d. es 
METALS, &o. 
b Aluminium, Ingots... эое өзө рег ton £100 эзе 
b LII Ww eve eee oes per lb. 1/9 to 9/6 өөө 
b 17 Sheet ese eee eee ee 1/6 to РТА ee 
эю Babbitt’s Metal and Anti-friction Metal— 
Grade I .. Sis ses per ton net £177 £5 inc 
Grade II ... one REN Р sé £128 £2 inc 
Grade III Mr ove [T] ee £73 £2 inc 
с Brass (rolled metal 9" to 19" baris) per lb. 97d. к 
€ ,, Tubes (solid drawn) Ка M 1/0} to 1/04 ia. inc 
с 98 Wire, basis een [Ill [II] ee 1084. а іпс 
с Copper Tubes (solid drawn)  .. is 1/2 1d. inc 
c » Bars (best selected) „„ рег ton £100 £2 ine 
с [T] Sheet coe ee өөө өзө T] £100 £2 inc 
€ ee eee eo eee өөө Т £100 £2 ine 
d  . (Bleoctrolytic) Bars ess i £16 108. £4 inc 
d [T] oe eeta өөө "T! £145 10s 
d [T] oo Wire Rods £86 10s £4 ‘ine 
d ee TI Н.С. Wire per lb. 102d. 4а. іпс 
f Ebonite Rod eee eee eee Ф L1] 8/6 eee 
1 TI Sheet mz ove өөө [T] 8/- eve 
a Silver Wire өө ane i 9/6 esc 
h Gutta-percha, fine . s > К 5/6 
A Indís-rubber, Para ` “ 1/5 
Iron Pig ( (Cleveland Warrants)... per ton . 64. 
Í u ed bran чо. 8, Р.О. qual, " £94 bas 
E Lead] Eng m т [T] £99 15s. 10/. inc. 
M P^ ee per bot. -£10 5s. 2/6 to 5/- dec. 
e Mica (in original cases) small ... per lb. 84. to 8/- AN 
e ee [1] m um eon ee l- to 8/- eee 
e es © eso oe 10/- to 20/- & пр. ewe 
э Phosphor Bronse, plain E ui d. inc 
э « drawn bars and rods e 1/8 d. inc 
p » rolled strip & sheet " 1/8 d inc. 
p [T] ГҮЙ eee өөө ee 1/4 . inc. 
o Platinum s. sa be Os. £23 £2 dec. 
d Silicium Bronse Wire ... .. per lb. 1/02 id. inc. 
г те pe iyi in bars ... 5 u 10d. sis 
a Tin, (English) es о DOr GOD £192 to £198 £9 inc 
n [T] Wire, Nos. 1 to 16 еее ecc per lb. 8/2 eve 
Quotations supplied by 
a G. Boor & Со. g James & Shakespeare. 
b The British Aluminium Oo., Ltd, A Edward Till & Co. 
с Thos. Bolton & Sons, і Bolling & Lowe. 
4 Frederick Smith & Co, Richard Johnson & Nephew, Ld, 
e F. Wiggins & Sons. a P. Ormiston & 
f India-Bubber, Gutta-Percha and o Johnson, Matthey & Oo., Ltd, 
Telegraph Works Oo. Led, p C. Olifford & Bon. od, 


Switch and Circuit-breaker Specifications.—The British 
Engineering Standards Association has published the follow- 
ing specifications: No. 109, 1923, '' Air-break Knife Switches 
and Laminated Brush Switches for Voltages not exceeding 
660 volts "; and No. 110, 1923, '' Air-break Circuit Breakers 
for Voltages not exceeding 660 Volts.” These specifications 
were first issued in 1921, but it has been found necessary to 
revise the sections covering the tests. As in the first editions, 
the specifications do not include switches or circuit breakers 
for use with series motors, circuits of high inductance, or 
traction circuits, all of which may require a higher breaking 
capacity than is specified. A distinction between an isolating 
switch, a switch, and a circuit breaker is laid down as fol- 
lows: '' An isolating switch is intended only for interrupting 
the circuit when there is no load-current. А switch is suit- 
able for breaking a load-current; and a circuit breaker is suit- 
able for interrupting abnormal conditions, such as that of 
short circuit." A number of terms used in modern switch- 
gear practice have been defined and a series of standard sizes 
has been included. Since it is not practicable to make a 
complete range of tests on every switch or circuit breaker the 
tests have been divided into two categories, i.e., tests which 
are carried out on every switch or circuit breaker and those 
which are carried out on a switch or circuit breaker of 
& type. 

Copies of the specifications may be obtained from the 
ofüces of the B.E.S.A., 28, Victoria Street, S. W.l, price 15. 
net, post free 1s. 2d. each. 


New Electric Tractor.—A new electric tractor for boats, 
invented by an engineer of Liége, has passed its trials success- 
full, and is reported to have given excellent results.— 
Financial Times. 
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VARIABLE-SPEED A.C. MOTORS (WITHOUT COMMUTATORS). 


Discussion at Leeds. 


Мк. Е. ChEEDY'S lecture оп the above subject (which was 
abscracted in our issue of January 12th) was delivered with 
the aid of lantern slides at the NORTH MIDLAND CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS on January 9th, when 
Mr. W. B. Woodhouse presided over a good attendance. 

Questions were asked by Mr. J. C. I1NaLEBY (Leeds), and 
replied to by the lecturer, after which Mr. W. Howarp BROWN 
(Shipley) congratulated Mr. Creedy and Mr. Parkinson on 
the manner in which they had stuck to that problem for a 
nuinber of years. The illustration of the switchgear showed 
how much it had been simplified. His difliculty was that 
he got many deinands for variable-speed inotors of one kind 
amd another. A range of 4 to 1 , sometimes 5 and 6 up to 1, 
was the sort of thing he would like. In a good many instances 
he had to compete against steam engines where the range of 
speed was more than one could offer with a motor except with 
a rheostat controller, which was expensive. Fixed speed was 
a very troublesome point in the industry with which he was 
connected. He often wished that they could get a good 
number of intermediate speeds with the synchronous values 
of the motors, but owing to the big jumps the thing was out 
of the question and one was forced to consider some sort of 
converting gear—a thing he did not like doing. There was 
no doubt that the machines with the switchgear were rela- 
tively expensive When one came down to a size of froin 
30 to 60 horse power to give a speed range which was in 
common use. 

The CHAIRMAN (Mr. W. B. Woodhouse) said they were all 
rather unready to discuss the paper. Consideration of the 
elhiciencies at the various speeds of a Creedy motor, as com- 
pared with a slip-ring motor, wherein the speed regulation was 
obtained by resistance in the motor, and as conipared with any 
recognised type of commutator motor, would drive home a 
little more clearly the great advantage of those different speeds 
which could only be obtained from the Creedy motor. Re- 
garding the necessity for some purposes of smooth regulation 
from one speed to another, one remembered that for other pur- 
poses 16 was a great advantage to have a stable speed if the 
load varied. Again, in some cases they particularly wanted 
constant torque at all speeds. The comparison of cost with 
that of the induction motor was extremely valuable and if 
al! the conditions were compared in that way they would 
be able to say much more readily which type of motor they 
should use for any particular purpose. The " Cascade " syn- 
chronous motor Was particularly interesting, because, from the 
supply point of view, it not only did not draw magnetising 
current from the line, but sent some back, so that they could 
supply that type of motor very cheaply. 

In replying to the discussion, Mr. F. Creepy said that no 
motor covered every requirement. А machine with a small 
expanding pulley could be made to give continuous 
speed variation from one range to another, combined with 
the characteristic that the speed did not vary appreciably with 
the load. As to the shunt characteristic at all speeds, that 
could be done certainly at a lower price than that of the 
Williams Janney gear with a much higher efticiency. 

As to the consideration of converting plant to operate а con- 
siderable number of motors, was it true that it was financially 
favourable? A comparison ‘would not be very favourable even 
on first cost, but if they took an efticiency basis the com- 
parison was really absurd. It meant an annual charge which 
would very soon not only wipe off the difference in the first 
cost, but go on adding up vear by year. 

The losses in his motors were practically the same at all 

speeds, so the efficiency was highest at top speed when the 
machine was giving its greatest power, and it fell off as the 
speed went down to a small extent. It was also possible to 
supply them with a constant horse-power characteristic. which 
was usual for some classes of machine tools. Of course, the 
-ethciency of such a multi-speed motor was perhaps about 85 
to 9% per cent.—-that of a machine controlled by rotor resist- 
anve was not over 50 per cent., and the first costs of the two 
were very nearly the same. 
J He was a strong believer in the commutator machine for 
many purposes, and there was a commutator machine on the 
market which gave continuous speed variation. In that 
machine. they lost about 10 per cent. in efficiency as against 
the multi- speed machine, and the first cost was not nearly so 
favourable. 


Discussion at Birmingham. 


Mr. F. Creepy’s lecture was also delivered at the South 
Midland Centre of the Institution on January 10th, and in 
opening the subsequent discussion 

Мг. R. A. Снаттоск said that Mr. Creedy's multi-speed 

‘Cascade motor seemed to cover all the requirements under 
E working conditions, and the only questions were 
Whether this type of machine had been run in commercial 
service long enough to show that it was reliable, and whether 
the large number of terminals and connections inv olved would 
prove to be a source of weakness. 


` 


With the arabile speed induction motor, in order to change 
the speed, it was necessary to break the main circuit, which 
fact would prove to be a disudvantage under many conditions 
of service. Once the circuit of the variable speed synchronous 
induction motor was interrupted, it would at once go out of 
step and it would have to be re-synchronised—an operation 
that would in most cases prove to be quite unworkable in 
practice. 

Mr. M. L. Kann thought that Mr. Creedy himself арра 
to recognise the limitation of his invention, and the limits of 
19 and 21 compared with 20 r.p.m. mentioned in the paper 
were rather optimistic, as the table of speeds showed the step 
might be from 20 per cent. to 3U per cent. for the most favour- 
able, and incidentally very costly, arrangement, and from 30 
per cent. to 50 per cent. in ordinary cases. Normally, 
coils were wound with a coil span of about one pole pitch ; 
they might be lengthened or shortened up to 33 per cent. 
without affecting the output of the machine materially. "This 
meant that a winding with a span corresponding to a pole 
pitch of eight poles could be used for six or 10 poles. For віх 
poles the pitch was 0.75 of full pitch, and for 10 poles the pitch 
was 1.25 times full pitch. If the same winding was, however, 
to be used for a speed range 428/1,000, i.e., for six and 14 poles 
as mentioned on page 8 of the paper, it would, if wound 
for a mean pitch, have a span which differed 40 per cent. 
from the normal value for the two limits of the speed range. 
That would tend to reduce the output obtainable from a given 
size of machine for the extreme limits of the speed range. 

The method of pole «hanging proposed involved complica- 
tions that could only be justified in cases where speed varia- 
tion b absolutely essential. 

Mr. G. M. Harvey confined his remarks to the Hunt “ Cag- 
cade ” DE The advantages of this motor for mining work, 
were that the even torque obtained at "' crawling ” sneeds was 
of great adeahtage for haulage work, as it prevented ‘ ' snatch- 
ing '" at the rope; the starting characteristics of a slip- -ring 
motor were obtained without the danger and inconvenience 
of the use of slip rings, and a low-speed motor was obtained 
which compared very favourably in bulk with a plain induc- 
tion motor running at the same speed. In this connection, 
it seemed that the advantage claimed by Mr. Creedy for recent 
improvements which enabled the '' Cascade " motor to be run 
at 1,000 r.p.m. were illusory, since the chief advantage was 
the ‘exceedingly low speed w hich could be obtained with a 
reasonable efficiency. 

Мг. Е. W. CLosE said the tune required to change the 
interconnections of a six-speed set was practically determined 
by the natural speed at which the contactors would open and 
re-close; it could be done in something like half a second, 
which was about a quarter the tine mentioned by Mr. Creedy. 
During a part of the time taken to change over, the supply 
was cut off from the motor and, therefore, it w ould commence 
to fallin speed. With regard to the control of а machine-tool 
driven by a three-speed motor, and the quite reasonable fear 
that the operator might move the handle in anything but an 
ideal manner, the speaker said he had seen running the three- 
speed motor and the controller which Mr. Creedy had ex- 
hibited. The motor was belted up to another machine, and the 
controller handle was rotated rapidly from '' off ’’ to “full ” 
speed, and then back again many times in rapid succession, 
without pausing on the intermediate steps. No trouble 
arose; the only thing noted was the squealing of the belt due 
to the rapid acceleration. produced by the torque exerted. 

Mr. W. G. LINE explained a suggestion which might enable 
the advantages of Mr. Creedy's system to be obtained ‘on 
single-phase supplies and, in addition, the same principle 
developed on polyphase supplies might enable the transformer 
whieh Mr. Creedy found necessary, to be replacéd by other 
apparatus which might be cheaner. mM 


Discussion at Newcastle: upon-Tyne. | 


Mr. F. Creepy lectured оп the same subject at the 
North-Eastern Centre of the Institution un January 22nd. 
Mr. F. G.-C. Baldwin presided, and in решш the short dis- 
cussion that followed 

Mr. C. H. Davipson said if multi-speed йз were to bo 
brought into general use thev must be absolutely reliable, 

and they must have a standard. 

Mr. F. H. Downie said the paper left mich to be explained. 
In a three-phase single-speed motor they got @ harmonic about 
1-7th of the whole speed. Had the motors of Mr. Greedy 
shown апу sign of this? <A further point was that of limita- 
tution as to the number of poles. Could а machine be built 
with 22, 24, or 26 poles, or must there be definite gaps? For 
some purposes he could well папе such machines. being 
required. 


Mr. J. W. Jackson had been rather biased against Mr. 


Creedy’s type of machine by his experience with one of the 


earlier types. Some of the earlier troubles were due rather 
to faults in the commercial organisation thin technical con- 
struction, for when they got through to the right peuple 
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their troubles disappeared almost as if by magic, but it was 
not easy. to get through to the right people, and the com- 
mercial organisation seemed to leave much to be desired. In 
colliery compressor work in particular there seemed to be a 
great field for a motor of that type, but people were shy 
apparently of incurring the cost and also, perhaps, doubtful 
as to reliability. 

Mr. A. T. RoBERTSON spoke appreciatively of the lecture, 
but said there were many details upon which more informa- 
tion was needed. For instance, when connecting a motor of 
that type to a two-phase supply, would he put in a trans- 
former to convert from two to three-phase? | 

Mr. C. TurNBULL thought users of electric power did not 
take sufficient advantage of multi-speed motors; when it was 
suggested that the consumer should pay something for varia- 
‘tion of speed he generally demurred, and scemed more willing 
to pay for the extra current used than the capital cost of 


a more economical machine. To facilitate the adoption of 
these machines some explanation might be given of their 
worth from a commercial point of view. 

Dr. TnonNTON raised the question whether there was any 
limitation as to size. | | | | 

Mr. F. Creepy briefly replied to some of the points raised. 
The whole of the windings, he said, were in use at all speeds. 
Regarding harmonics, there was no trouble at the high speed ; 
at the low speed it was the same as an ordinary machine. The 
overload capacity varied with the speed; on the low speed 
it was rather small. but on the high speed it was very 
ample. He did not think they could get more than three or 
four speeds out of a 10-h.p. motor; if they did they had to 
make some sacrifice. There need be no confinement of the 
design to motors of a comparatively small size, and he did not 
see any reason why they should not be built in very large 
capacities. 


HIGH-SPEED ALTERNATORS. 


Some Problems and their Solution. 


By J. ROSEN, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Нан speeds of rotation are essential to direct-coupled, steam- 
turbine-driven machinery. The frequency for most electrifica- 
tion schemes in this country, however, is 50 periods, and 
*limits the alternator speed to 3,000 r.p.m. which, whilst suit- 
able for moderate outputs, is not sufficiently high to enable 
the best economy to be realised in turbines of 1,000 kW and 
below, a circumstance which has led to the development of 
geared turbo-alternators for these outputs. Modern single- 
reduction gears enable a turbine to be run up to 5,000/6.000 
r.p.m.; the speed of the alternator, now being optional, is 
made low (500/750 r.p.m.), so that ordinary materials and low- 
speed construction may be adopted, with a view to reduced 
cost. Whereas alternators of 20,000 kVA continuous maxi- 
mum rating have been manufactured in this country, in 
America, at present, 9,375 kVA continuous maximum rating 
is the largest output at 3,600 r.p.m. In America the difficulty 
in designing at the higher speeds lay in the alternator and not 
in the turbine, and ventilation appeared to be a limiting 
factor, but large alternators at high speeds are certainly no 
less reliable than the earlier and smaller machines. 

In one plant some of the stator conductor insulating-tubes 
were eroded. Fine grit and dust were drawn into the 
air-duct and air-gap, being thrown out by the rotor at a 
velocity corresponding approximately to its peripheral speed, 
causing a sand-blast action sufficient to cut into the port- 
tions of the insulating tubes exposed between the core sec- 
tions. The remainder of the tubes were protected by the core 
as the slot was of the tunnel formation. Although nt least 
seven conductor bars were bared to the copper, the alternator 
did not break down. Protection is now provided by means of 
teak wood packing at the top of the slots, driven in along the 
whole length of the core. The above fault was found during 
the annual overhaul, and emphasises the advisability for 
periodic examination and testing. 

Rotor.—The barrel rotor, in which the exciting windings 
are embedded in radial slots formed between the poles, has 
proved itself eminently suitable for high-speed design, and 
exnerience has shown that the simple solid forging is the most 
suitable construction. 

When the first 14,700-kVA, 2.400-r.p.m. alternators were 
constructed in 1914, a peripheral speed of 300 ft: per sec. was 
chosen, which meant a long rotor body, i.e., actually 105 in. 
with a diameter of 29 in.. giving a ratio of pole leneth to nale 
diameter of 3.62, or more than double that of any large alter- 
nator either running or under construction at that time. 
After the final balancing no undue vibration could he detected 
at or below 3.000 r.p.m.. i.e., 95 per cent. above the normal 
speed. In addition to other novel features, the rotors were 
water-cooled. The caps for supporting the rotor and windings 
are one of the limitine factors in any design, and it is here 
that the advantages of comparatively low peripheral speeds 
become annarent. The material now obtainable for the caps 
has an ultimate strength of 65 tons per sa. in., with a vield 
point of not less than 48 tons per sq. in. The material is also 
ductile. as shown hv the elongation on a test piece 0.564 in. 
diameter (area--0.95 sq. in.), of 15 ner cent. on 2 in.. with a 
reduction of area of 50 per cent. With the comparatively low 
peripheral speed the stress in the caps is kept below 12 tons 
per sq. in. at the normal speed: in the 14.700-k VA alternators 
the mean hoop stress in the caps was less than 9 tons per 
Eq. in. 

The rotor end windings are not evenly distributed under 
the caps, a circumstance that leads to the drawback that the 


caps, not being uniformly stressed, tend to become oval in 
service. Moreover, it is possible to deform a cap 95 in. 
diameter, 1 in. thick, by as much as 4j Xn. on the diameter 
during its assembly over the windings. This phenomenon 
was investigated in 1921, the eccentricity of the cap being 
obtained by measuring the varying clearances between the 
cap and a fixed point or contact by photographing the length 
of an electric spark jumping across the gap between a fixed 
contact and the cap. The maximum extension of the cap 
occurred adjacent to the rotor body, the extension on the 
diameter being 0.01 in. between poles, and 0.025 in. at the 
centre of the poles. The cap was therefore only slightly dis- 
torted and the results agreed very closely with (calculation. 

Stator Windings and Insulation.—The- conductors in the 
core are now made separate from the end connectors. The 
former are made by Messrs. C. A. Parsons & Co., of their 
stranded coreless cable, fig. 1, in which the individual strands 
are insulated and spiralled in a definite lay, to eliminate eddy- 
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current losses in the cable. The end connectors are copper 
straps, which form a good mechanical construction for brac- 
ing against the forces set up in the winding at the moment of 
sudden short-circuits. | 

The cable employed is constructed on a special cable-making 
machine and is built up of copper strands separately insu- 
lated; it can be manufactured in any desired shape without 
a central core and without crushing. "There is, therefore, no 
necessity to deform the cable after it leaves the cable-making 
machine and the danger of short-circuits developing between 
individual strands is eliminated. The Parsons patented cable 
is gradually obtaining recognition, so that it is being used in 
the construction of transformers and alternators by other 
manufacturing firms in this country and on the Continent ; 
in America its use is now under consideration. Multiple 
Joints connect the cables forming the core conductors to the 
end connectors. This improvement is successful in minimis- 
ing the Ings due to eddy currents induced in the joints. An 
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example of a conductor with three separate joints at each end 
is given in fig. 2. 

With the improved winding construction mica is the. prin- 
cipal component in the material of the insulating tubes, the 
slot insulation being moulded round the conductors, forming 
one bar ready for placing into the slot. The end connectors 
are also insulated separately before assembly in the stator; 
after assembly it is only necessary to insulate the joints con- 
necting the end windings with the slot conductors. With 
these new methods it has become possible to use improved 
insulating materials and to supervise more strictly the work. 

To remove the expansion difficulty, and to retain the insu- 


Fig. 2.—MULTIPLE JOINTS FOR STATOR END CONNECTIONS. 


lating tube moulded directly on to the conductors, it is neces- 
sary to use an insulation having the same coefficient of ex- 
pansion as that of copper, or, alternatively, to make the 
insulation sufficiently flexible to take up the difference in 
expansion. The former solution is not yet obtainable. A 
flexible mica insulation was therefore obtained, and, when the 
spirit has been evaporated from the varnish binding the mica 
flakes together, the remaining oils ensure that the insulation 
retains sufficiently elastic properties at the operating tem- 
peratures of the alternator. It must be remembered that the 
sides of the conductor slots also grip the insulating tube; just 
as between the copper conductor and the tube there is rela- 
tive movement, so also is there between the tube and the iron 
core. Flexible insulation has provided & satisfactory solution 
of both difficulties. 

As an alternative, if a hard moulded insulation is used, a 
thin layer of flexible insulation should be applied between the 
conductor and the hard tube, and also outside the latter. 
This outer layer of elastic material might be applied to the 
sides of the slots so as to present a smooth surface to the insu- 
lating tube. A suitable bituminous compound, becoming elas- 
tic at the operating temperatures, would serve the purpose. 
Whatever insulation is employed must not be brittle, or else 
cracks will also develop on short-circuits. The insulation 
must not pulverise. Too much stress cannot be laid upon 
these qualities. Movement of the end windings as a whole 
cannot entirely be prevented. 

Stator Slots.—The tunnel slot for receiving the stator con- 
ductor bars has many advantages over the open slot. The 
construction may be a little more expensive to manufacture, 
but the windings are more accessible. 

The slot is punched with a full radius top and bottom, giving 
a sound mechanical construction of core, and the insulating 
tube, of the oval cross-section required to fill the slot, is 
readily moulded around the conductor bar. The flux pulsa- 
tions are minimised and, as the stator bore has an uninter- 
rupted contour, the circulating currents induced in the rotor 
. body are reduced to a minimum and the efficiency of the 
alternator is improved. Again, it is possible to obtain an 
alternator voltage wave-form entirely free from ripples. 
There are no pronounced harmonics, and on load the maxi- 
mum deviation from a sine wave of the pressure between the 
line terminal and earth is 2.1 per cent. This improvement is 
most desirable, especially where the supply of power is given 
through transformers or converting apparatus. It avoids dis- 
turbance in telephone operation and difficulties with parallel 
running, since it eliminates circulating currents, and it gives 
the supply engineer opportunities to earth without anticipat- 
ing trouble. If tooth ripples are present in the voltage wave- 
form there is the danger of resonance in the distribution sys- 
tem causing breakdowns of the cable insulation. 

Ventilation.—To obtain ventilation by which the alter- 
nator shall be cooled uniformly throughout its entire 
length, the machine is divided into separate air circuits in 
parallel, as with low resistance to the passage of the air, 
which fig. 3 shows is forced into the separate pressure belts 
or compartments 4, cast into the stator casing, alternating 
with the exhaust compartments B throughout the length of 
the alternator. From each pressure compartment the air 
passes through radial ducts into the body of the core. A por- 
tion of the air then passes between the stator teeth K round 


the conductors into the air-gap, where it divides and passes 
axially in both directions, and back radially into the adjacent 
compartments B. Only a portion:of the air passes between 
the stator teeth к, the remainder being short-circuited through 
axial holes M in the core immediately behind the conductor 
slots; this air joins the stream passing from the air-gap back 
into the exhaust compartments. The stator end windings 
are ventilated from the end pressure compartments 4,, from 
which the air is forced through suitably-designed holes c in 
the end walls of the casing on to the end windings. Baffles 
are provided to direct the air round these windings before 
leaving at the outlet р in the end-winding protective shields 
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P. These baffles are so designed and arranged that the cool 
aid impinges on each section of the end windings, eliminating 
hot spots. 

The rotor is mainly surface cooled, but, in addition, air is 
also drawn in under the balancing disks E. A portion of this 
air is forced through the holes r in the rotor end caps, and the 
remainder is drawn into the axial slots G machined along the 
rotor poles. Gaps H between the keys in these ventilating 
slots throw the air out opposite the exbaust compartments in 
the stator casing. 

A separately-driven fan is recommended. It is impractic- 
able to construct a highly efficient fan for fitting on the ends 
of the alternator rotor, and when integral fans are used 
sufficient air is passed only at the expense of unnecessary 
power and consequent loss of efficiency. It is also imprac- 
ticable, without increasing the length of the plant unduly, to 
obtain a suitably-designed vortex chamber in the end shields, 
owing to the restricted space available, and to the baffling 
effect of the stator end windings. The motor-driven fan can 
be designed with the maximum efficiency, and it has been 
proved that a consequent gain of 1 per cent. in efficiency of 
the alternator is possible. 

(To be concluded.) 


Discussion in London. 


Dr. S. P. SMITH praised certain consulting engineers’ 
initiative in installing pioneer plant, because they must all 
work together if they were really to show what they could 
do. With regard to ventilation, they were limited by the air 
channels as to the amount of air they could get through a 
machine, and the only alternative was, therefore, to reduce 
the losses. The weakness of modern large machines was in 
the stator and not the rotor. Greater care must be ex- 
ercised when making the stator core and in the elimination 
of hot spots. The laminations could not be handled too care- 
fully as it was a very easy matter for the iron loss to be 
increased from 1 to 2 per cent. of the output of the machine. 
He did not favour a long core with a small diameter because 
it was more difficult to cool, and suggested that if their 
designs were on the opposite lines they might, perhaps, not 
need to develop cooling devices as described in the paper. 

Mr. W. M. Setvey pointed out that the paper showed the 
enormous development that had been made since Mr. A. B. 
Field’s paper of 1918. Flexible mica insulation was of con- 
siderably more importance than was indicated in the paper. 
They wanted something that would conduct heat but not elec- 
tricity, and there was a possibility that some new insulating 
materials that he was now testing which, for the want of a 
better name, might be termed “ solidified colloids," might 
eventually displace mica. Was it not possible to generate at 
higher pressures and so reduce the current and save copper? 
They had reached a point when more attention must be given 
to the problem of getting the cooling air out of the machine. 
He thought there must be something fundamentally wrong 
about the author’s conclusions with regard to the field switch; 
if it was dangerous to use that device was there no other 
method of attaining the desired result? 

Mr. С. W. PARTRIDGE explained thatra single-phase railway 
supply involved many short circuits and was a very severe 
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machines might be subjected to a single-phase test. The 
overhang of the end coils of the author’s machine seemed 
‘to be excessive, and the support of the coils at their leaving 
point was very important indeed, because in modern gene- 
rators it was a more difficult problem to '' keep the copper 
-within the insulation than to keep the current in the insula- 
tion." ^ The closed-circuit svstem of air cooling was sound, 
but the necessity for a separate fan motor added another weak 
link to the chain of auxiliaries on which‘ the main machine 
depended. Aes 

Dr. W. М. THOoRNTON said that the reversal of the voltage 
of the exciter could be eliminated by the use of resistance 
between the exciter and the main machine. "That, of course, 
involved a certain loss, but it was for the station engineer to 
choose the lesser of two evils. After drawing à diagram to 
illustrate a simple new method of killing the field of a gene- 
rator, he drew attention to the fact that a Parsons alternator 
at Newcastle had successfully withstood a very large number 
of short circuits, the only result being that the dust in the 
machine was efficiently expelled, and seriously suggested that 
that might be a practicable method of cleaning generators. 


test for the generators, and he suggested that all new 


Mr. Н. W. TAYLOR exhibited a number of lantern slides 
illustrating the fact that B.T.H. developments were in some 
respects parallel to those of Messrs. Parsons but divérgent in 
others; their end: windings differed considerably, looked the 
same at both ends of the machine, and continuous flexible 
mica insulation was used. The use of the best materials at 
the lowest stresses tended to the production of long rotors 
with small diameters. His lantern slides included views of 
water-cooled and closed. circuit air-cooled generators and 
several illustrations of the 30,000-kW Rotherham alternator, 
in connection with which the speaker remarked that a double 
set of h.p. and neutral terminals had been brought out of 
the machine to enable it to be furnished with balanced protec- 
tion similar to that provided for cables. 

. J. Rosen, in replying to the discussion, advocated 
“ safety first," which precluded the use of high peripheral 
speeds. A fan pressure of 4 in. was sufficient to expel the 
cooling air and the fan motors were just as reliable as the 
alternators themselves. Reliable high-pressure generators 
could be produced if they were demanded, but he did not 
think station engineers were prepared to pioneer in that 
direction at present. 


l 
b 


oo THE BRITISH INDUSTRIES FAIR. 


JA London Section. 


Ir has already been stated that the White City section of the 
Fair, the ninth of the series, is confined mainly to-lght goods, 
such as leather, printing and stationery, pottery, fancy goods, 
&c., which make a fine display, although there is little of 
electrical interest on view. 

Mn. A. DUNHILL’S novel exhibit of special interest to women 
‘is а handbag, so constructed that on opening the clasp a small 
‘electric lamp is lighted in the bag. Ladies who have groped 

blindly in the dark corners of their handbags for an elusive 
key ен stray ticket will appreciate the usefulness of this new 
t. ga get.” í A 4 n А P ‘ ' ' 

Messrs. Н. Wotrr & Co. have a large variety of lamp shades 
in linen, silks, chintzes, and paper on view, while 

Messrs. LIVERMORE & KwiGHT, Larp., are showing the 

" Mystery ” revolving lamp shades, and | 

Messrs. S. L. MILLER & Co. specialise in hand-painted shades 
to match vases adapted for use as table lamps. 

Mr, G. C. AIMER shows X-ray tubes and parts, as well as 
high-frequency electrodes and apparatus. 7 

. Messrs. Hopkin & WiLLIAMS, LAD., amongst their chemica 
exhibits have on view :radio-aetive substances and barium 
sulphate for X-ray diagnosis. 

The stand. of the EvER-READY Co., LrD., is the only “all 
. electric " one in the show; on it are displayed a large variety 
of portable electric lamps, in addition to many: dry cells and 
"batteries. T 

The Federation of British Music Industries has ¢o-opérated 
with the Department’of Overseas Trade in making the musical 
instruments section of the Fair a representative one. The 
WAVEOLA (GRAMO DEPÓT) amplifiers for gramophones and radio 
apparatus are of interest, and the development of the appli- 
cation of electric power to LP ALS ig is shown on the stand 
of ELECTRIC GRAMOPHONES, ., Whose '' Unit ” electric drive 
is designed to give constant driving torque on all voltages 
over 50, by using a motor wound for low pressure only, and 
absorbing excess voltage by means of an “ Osram” lamp 
which, acting as a buffer, compensates for every rise or fall in 
pressure. e commutator with its graphite brushes runs 
sparklessly, while the lamp ‘which acts as the resistance is 
never subjected to the full voltage for which it is designed, 
and, if the gramophone is taken to another district, it is merely 
necessary to change the lamp for one of the new voltage. 

Amongst other products the HorstMann Gear Co., LTD., is 
exhibiting a range of " Newbridge” electric time switches 
for shop window and street lighting purposes, including a new 
model. The SYNCHRONOME Co., , shows a range of elec- 
tric clocks and circuits for electrical impulse dials, while 
Messrs. GILLETT & JOHNSTON haye.on view standard silent 
master clocks and secondary movements, similar to the in- 
stallation of 700, which was supplied to the County Hall, 

London, and, in addition, they are making a feature of an 
exhibit of the new quarter chiming tower clock for the Royal 
Exchange, London. "This clock is operated entirely by electric 
motors, and 1s automatic in action, obviating the necessity of 
weights, and the consequent waste of space and expense in 
arranging for these. Tt combines the advantages of the well- 


known tower clock mechanism with small electric motors, 
Which take the place of the weights. The firm has just 
shipped an unusually large electrically-wound clock to 
Montreal, where 16 15 now giving the time to the shipping from 
the Harbour Memorial Tower. 

As was the case last year, several stands are occupied by 


kinematograph apparatus and accessories of all descriptions, 
amongst the exhibitors of this class of goods being Cinema 


Traders, Ltd., Will Day, Ltd.,. Jury's репа! Pictures, Ltd., 


LONDON AND BIRMINGHAM, ` 


^ 


Ernest F. Moy, Ltd., Omnia Kine Apparatus Co., Ltd., Ross, 
Ltd., and W. Vinten. 

THE LisTOPHONE WinELESS Co. shows a receiver and '' loud 
speaker," and GLIMPSOGRAPH, LrD., has an automatic adver- 
tising picture machine. р 

Last, but by no ‘means least, Messrs. NEEDHAM Вкоз., 
amongst other things, exhibited portable electric water foun- 
tains suitable for dinner table decorative purposes, &c., which 
raise and throw their own water so long as the motive power 
is available. . 


Birmingham Section, 


AUTOMATIC AND ELECTRIC FunNacES, Lro., exhibits four 
examples of ite furnaces for the heat-treatment of steel. These 
are all of the ''* Wild-Barfield ’’ pattern, consisting of a refrac- 
tory ehamber surrounded by a closely-wound helix of wire, 
in which is placed a controlling resistance. The furnaces are 
not only simply constructed, but control is an easy matter. 
All the examples shown are equipped with magnetic detector 
windings and patent excess-temperature cut-outs. The former 
is an outer winding superimposed on the heating coil and 
connected to an indicator designed to give a visual signal to 
the operator of the furnace. This indicating device shows 


‘When the non-magnetic point of the charge has been reached, 


which is the stage at which it must be quenched to obtain 
the best results.: The excess temperature cut-out consists of 
a wire loop in the heating-current circuit, entering the fur- 
nace for a short distance. When the temperature becomes 


excessive the loop is fused, automatically cutting off the cur- 


lic. 1.—' Tug Winp-BanrikLD. ‘* FLAT” FURNACE AND 
EQUIPMENT. TEL 


rent. At the same time, a small. pilot lamp is illuminated, 
drawing the operator’s attention to the furnace. Аз a 
pyrometer 18 also used, the cut-out really acts as an emergency 
device in case of neglect. 

The flat type of furnace (illustrated in fig. 1), examples of 
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which appear on the company's stand, is made in six sizes 
for hardening from 5 to 70 Ib. ot steel per hour (from .9 to 
9.5 kW). The charge is placed on a tray of nickel chromium 
or nickel. 
kW and 9.5-kW sizes. The heating chamber of the former 
is 17 in. long, 11 in. wide, and 4 in.. high, and it can harden 
30 lb.. of steel parts per hour. -The other has a chamber 
23 in. long, 164 in. wide, and 6 in. high, and has a capacity 
of 70 lb. of steel parts per hour. As will be seen from the 
illustration, the equipment consists, in addition to the mag- 
netic indicator and excess-temperature cut-out, of a control 
board bearing the pyrometer, controlling resistance, ironclad 
switch. and fuses, Кс... 

The other two furnaces exhibited are of the vertical pattern, 
a type made in 14 sizes capable of dealing with from 5 to 
100 lb. of steel hourly (.9 to 12.6 kW). . Those shown are the 
5.6-kKW size for the treatment of 40 lb. of steel per hour, 
with a cylindrical heating chamber 8 in. in diameter and 
25 in. deep; and the 9.5-kW. size, capable of. hardening 70 lb. 
per hour, with a chamber 12 in. in diameter and 29 in. deep. 

Messrs. NEwTON Bros. (Derby), тр. exhibit examples of 
electrical machinery, including d.c. generators for radio com- 
munication. One of these is a duplicate of the machine used 
by the R. 34 during its cross-Atlantic flight, when communica- 
tion was maintained with shore stations the whole time. It 
has an output of 160 W at 1,200 V, and weighs only 114 1b. 
Another type of generator for use on aircraft iseshown. ‘This 
has an output of 150 W at 1,500. V, and there is also a sub- 
sidiary l.p. supply for valve filaments. .A rotary transformer 
which is exhibited has an output of 80 W at 1,200 V and 
weighs 84 lb, All these machines give an unvarying potential 
under load; they are free from commutator. and slot ripples; 
and the potential is under instantaneous control. A number 
of a.c. motors is displayed. These are of strong construction 
and easily adapted to enclosed or semi-enclosed operation. The 
feature of greatest interest, however, is probably the patent 
reversing drive. The drive. shown is an improvement upon 
that which the firm has had on the market for 15 years; in 
that it does away with the- reversing. motor and magnetic 
reversing clutches. 1t was found that the former method ‘of 
reversal, although satisfactory in operation, was extravagant 
in power consumption, and although regeneration might have 
been resorted to, the complications involved in the switch- 
gear, &c., rendered it commercially impracticable.. Very 
serious inertia effects have to be dealt with in connection with 
the employment of the heavy masses incorporated in the 
reversing-motor type of drive. These and other disadvantages 
led to the adoption of magnetic reversing clutches. This 
showed a great advantage over the earlier system by effecting 
а considerable saving of power. А further advantage was 
that due to the use of a single motor drive as against the 
reversing motor drive. Further research, however, resulted 
in the production of a purely mechanical reversing drive, the 

‘Newton Patent Planer Drive." In this the driving motor 
is kept rotating in the same direction all the time, the reverse 
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Fic. 2.—РАхАвк-БВоуүАг, Тиссктуге SWITCHGEAR CUBICLE. 


motion being actuated by the release and application of mag- 
netic brakes at the end of the travel, enabling gear wheels to 
fall into mesh and rotate the shaft of the driven machine in 
the opposite direction. 

THE Park Roya ENGINEERING Works, Lap., has as its 
principal exhibit a truck-type cubicle of the latest design, 
with patent protective gear, suitable for use on a 6,600-V, 
3-phase circuit. This equipment is illustrated in fig. 2. The 
contacts are self-aligning, and those on the ''live " side are 
automatically covered by insulating shutters when the truck 


The examples suown and demonstrated are the 4.2- 


portion is withdrawn. The oil switch embodied in the gear 
has a throw of 180 deg., which greatly facilitates operation. 
Air bullers on the switch ‘prevent jarring, and there is a 
mechanical indicator in the tront which shows the position of 
the switch. ‘Time-limit fuses are fitted. On the stand an oil 
switch ‘is shown. separately ,. and, in addition .to. this, there are 
examples of the. tirm’s circuit breakers made to B.E.S.A. 
specifications, and having a positive closed position preventing 
the breaker from being shaken out by vibration. There are 
also samples of knife-switches, self-aligning cut-outs, measur- 
ing instruments, &c. . 

Messrs. J.. H. TUCKER & Co., LID., again. have а varied dis- 
play. of their products, chief ‘among which are switches of 
many patterns. A range of ironclad switches with quick 
break only and with quick make and quick break. In these 
the coupling bars are of mica-covered steel, and are not affected 
by damp and other mischievous agencies. "lhese- switches are 
made in 15- and 30-A sizes for two, three, or four poles, and 
in 60-А size double and triple-pole. Combined switches and 
fuses are shown. A large collection of tumbler switches and 
switch plates is present, including the firm's new quick-make 
and quick- break flat tumbler switch of improved design, iti 
which an encased compression spring gives a direct positive 
drive throughout the stroke, the arcing partition is of generous 
dimensions, and - terminal screws, and dead .parts are remote 
from arcing.points. Among special designs of tumbler switches 
are series-parallel and two-pole patterns. A range of battery- 
charging switchboards is shown, as well as a number of iron- 
and teak-cased ibution boards for domestic and commer- 
cial use. For the rest, the display consists of lampholders, 
ceiling ‘roses; adaptors, plugs and sockets, and other. small 
accessories. 

o EDISON: ACCUMULATORS, Lrp., which. occupies. a portion of 
the space allotted to Nobel Industries, Ltd., shows a complete 
range-of ` all-steel " accumulators varying in capacity between 
1.5. and 450 Ah. .In these accumulators the .positive plates 
are composed of helical tubes of finely-perforated nickeled-steel 
strip, with alternately arranged tliin layers of nickel hydroxide 
and fine metallic nickel flake. Each tube is about 4 in. long 
and. ł in. in. diameter, and contains over three hundred such 
highly-compressed „double layers. Each tube is strengthened 
by eight solid steel rings, evenly spaced. The frames are, of 
light punched nickeled. steel. . The. negative paie are also an 
assemblage. of small units, but in this case of o blong pocket 
form. The pockets are filled with specially-prepared iron oxide, 
incorporated with a trace of mercury to improve conduction, 
The container is of tough nickeled cold-rolled, sheet, steel 
welded at the seams. ‘I'he sides are corrugated to ensure the 
maximum mechanical stiffness. The plates are insulated from 
one another and from the container by hard rubber strips and 
racks. The Edison cell has a very large energy- storing 
capacity per unit weight. Even in the 40-Ah cell-this is 
about 11 Wh per lb., and in the larger sizes it rises to 15 or 
17. Wh per lb. | 

VENNER TIME бетоне. Іор. %  ehows 8, "aomplose range of 
time switches capable of dealing with currents of from 1.5 to 
400 A, single-, double-, and triple-pole, for all voltages up to 
2,500. The clocks are made for 1, 14, or 45- day operation, and 
the apparatus is contained in wooden, cast-iron, and cast 
aluminium boxes. Among the different types exhibited are 
street-lighting switches for dealing with single lights or 
groups, contained in weatherproof boxes. The shop-window 
switches range from a simple one-day mechanism to a more 
complicated arrangement which operates at different times on 
different nights, and is out of action on Sundays. There is 
also a staircase switch for blocks of flats, which is operated at 
the door of each flat, and at the main entrance by push 
buttons. It is so designed that anyone ean out or entering 
after the lights are extinguished for the night can press: the 
nearest button, when the lights on each еке remain ‘‘ on.”’ 
for a short time, and are then extinguished automatically. 
A switch for wireless telephony automatically prevents the 
reception of. unwanted rcm while ensuring that time signals 
are not missed through vp to switch in at the right time. 
For large currents and high voltages clockwork mechanism is 
adapted to oil-break ийет Ж Two types are shown—one 
similar to a loose-handle circuit breaker, with the clock takin 
the place of the overload coil; and the other switched on an 
off automatically by the clock. A special system for giving a 
graduated intensity of light in chicken runs, to increase egg- 
laying, is also demonstrated. One type of time-switch exhibited 
is adaptable to programmes at works, to actuate warning 
"gnals at starting and stopping. times. Two types of current 
limiter are shown—simple ‘‘ blinkers ” and limiters fitted with 
excess-current cut-outs, which switch off the current altogether. 
In the latter the circuit can be re-established by the depression 
of a sort of button projecting from the case. In addition to 
the foregoing, the firm exhibits samples of. its ial ii 
castings for various purposes. 


(To be continued.) | 


‘Underground ” Progress.—The “ Underground " C om- 
panies have issued a poster containing a view of the extension 
work at Hendon, on the Edgware and Hampstead section 
of the London Electric Railway. The extension is to be put 
into operation this year. 
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ELECTRIC POWER IN THE HOME. 


Tur paper read at the salesmanship meeting of the ELECTRICAL 
DEVELOPMENT ASSOCIATION on Friday, February 16th, was one 
on electric power in the home, dealing particularly with 
motor-driven appliances and methods of selling them. The 
paper was by Mr. J. W. ВЕАССҢАМР (Director of the E.D.A.), 
who prepared it at very short notice, owing to the fact that 
Mr. L. J. E. Genner, of the Western Electric Co., who should 
have lectured on this subject, was unable to attend. 
Mr. A. C. Cramb, borough electrical engineer, Croydon, and 
Hon. Secretary of the I.M.E.A., presided. 

Mr. BEAUCHAMP, dealing with the advantages peculiar to the 
selling of motor-driven appliances for the home, pointed out 
that the salesman had not to meet competition with gas, and 
was offering a facility which could be obtained in no other 
way. Again, although some of the appliances were relatively 
expensive to buy, the amount of energy they consumed in a 
year was small, so that the price of electrical energy was not 
so vital as in the case of cooking and heating. In support of 
his contention that the argument that this small motor load 
did not bring sutficient revenue to the supply undertaking to 
justify its encouragement was unsound, he said that if a 
moderate load was built up on lighting rates it was very 
profitable, and seldom produced mains problems;: if the 
eupplier was unable to otfer à rate low enough for heating 
and cooking he might yet secure much additional business 


with small appliances at fairly high figures, say, up to 3d. 


or 4d. per unit. In any case, electric power in the home was 
an excellent ambassador for other and greater revenue-produc- 
ing uses. | 

Discussing the leading appliances of this nature, Mr. Beau- 
champ dealt with the fan first, and pointed out that each year 
they were all invariably late with their orders, stock, and 
advertising. He referred to the principal advantages of fans, 
and advised salesmen not to sell them unecessarily large for 
the work in view, because people wanted moving air and not 
a dust storm, or any more buzz than necessary. Costs should 
be spoken of relatively; for instance, the cost of ample air 
circulation was no more than the cost of burning one or two 
lamps. The Americans had sought for means of selling fans 
in winter, with some success, using them for circulating the 
warmth from hot-water radiators, keeping vapour off windows, 


He also dealt with the sewing-machine motor and the suc- 
tion cleaner; the latter should offer great businese. In 
order to sell it one should compare it with sweeping, parti- 
cularly knee work with a stiff hard broom—which was not so 
much dirt removal as dirt distribution. One should also stress 
the amount of wear of carpets cleaned by means of rotary 
sweepers and hand-brooms, compare it with the wear of those 
cleaned by the suction cleaner, and put forward the health 
argument in relation to the need for clean floors where there 
were young children. He had wondered that the great suction- 
cleaner advertisers had not used the baby as a salesman, *and 
he presented them with this idea for a good poster. 

With regard to the washing machine, which was relatively 
expensive, he suggested that the story of the salesmen of this 
machine should centre chiefly around the saving as compared 
with laundry charges, and health. It had been stated that 
each penny expended on energy and cleaning materials in the 
electric washer would cover ls. worth of work at ordinary 
laundry rates, and further, risk of infection could be avoided 
by cleaning clothes at home and yet escaping most of the 
heavy work. Other applieations of electric power included 
the plate-washer, polishing machine or buff, wisks, mincers, 
&c., and he had little doubt that business in them would 
develop behind the more popular lines above referred to. 

Dealing with this class of apparatus generally, Mr. Beau- 
champ advised salesmen not to worry too much about first 
cost, but to get a suitable story ready which would meet the 
particular conditions. He also emphasised the importance of 
selling as many outlets in a wiring installation as was reason- 
able because outlets to-day would sell appliances to-morrow. 
The lack of these was a great deterrent to the use of appli- 
ances. They should push the B.E.S.A. standard plugs and 
fittings, making it easier for a consumer to add equipment 
piece by piece, and less likely for him to be strangled in a 
maze of flexibles. Advising that the normal electne hght 
bill in a home should be used as a sort of datum line by sales- 
men, he said that in a middle-class house using 300 kWh per 
annum at &d. per unit for lighting, the bill would amount to 
£10, and 300 units for other purposes at 9d. would be £2 10s., 
so there would be six extra units a week available for a 25 
per cent. increase in the bill, and these six units would nrob- 
ablv cover the full use of a suction cleaner, washing machine, 
flat-iron. fan, and sewing machine. 

The CHAIRMAN, after emphasising the need for more outlets, 
said that the initial cost of washing machines, vacuum cleaners, 
&c., was heavy compared with the electricity sold, and supply 


authorities felt that the man who sold the apparatus ought to 
do the main part of the work of developing this part of the in- 
dustry. Supply authorities and contractors were not working 
together in a manner which would produce the best results. 
The electrical Press had done its very best to bring betore both 
the supply undertaking and the contractor the necessity of 
putting their backs into this business, and, of course, Mr. 
Beauchamp: had done wonderful service. It was time they 
stopped blaming each other, and got down to co-operative 
effort; if they did not make up their minds to do that there 
should be some force to make them. 

Mr. C. G. Nosss pointed out markets for heavy-priced 
machines. Country houses with their own plant liked these 
small current-consuming devices, and were accustomed to 
doing the work for themselves because of the distance they 
often had to send to get it done for them. There wae a 
tremendous field for small motors in dairies and farms, as well 
as for refrigerators. 

Mr. BosrEL (Croydon Corporation Electricity Department), 
suggested charging a small fixed rate to include both lighting 
and power, in order to develop this business, which did away 
with the trouble of getting people to wire for power outlets. 
Manufacturers were doing a great deal in pushing business 
in suction cleaners, and contractors reaped greater benefit 
from the sale of such apparatus than the supply authorities. 
The vacuum cleaner, he believed, would only consume one 
unit in 8 hours. He emphasised the point that supply 
authorities, even though not allowed to sell the apparatus, 
should try to create interest, and this was the policy adopted 
at Croydon. 

Mr. A. Gowans Wayte (' Electrical Industries "), said 
that the Americans started advertising their fans in 
January. А dish-washer seemed to be one of the most difticult 
of electrical motor-driven appliances to sell. He had had one 
on trial, and his experience was that the amount of trouble 
involved in using it was greater than the trouble of washing 
dishes in the ordinary way. His feeling was that American 
machines were made to suit American conditions, and it would 
be well to consider the problem afresh from the point of view 
of the ordinary British scullery, which was not fitted out so 
well as the American kitchen-scullery. Supply authorities 
and sellers of apparatus should give some attention to the 
working of the machines at intervals. 

Mr. Morton (Sun Electrical Co.) said he did not think 
the benefit to be gained by efficient service was sufliciently 
appreciated. With regard to the high cost of washing 
machines, his own company had machines at £29 15s., 
£39 10s., £45 and £50, and the machine which sold most 
rapidly was the £50 model. The next best was the £45 model, 
and the two cheaper ones were very far behind. One had a 
big pull when selling on hire-purchase terms, because the 
periodical payments were usually less than the actual cost of 
the laundry bills. -A 3d. or 4d. rate was not necessary for 
power-driven appliances; he had been paying 8d. per unit, and 
his washing machine cost about 2d. per week at that price. 

Mr. Lower (Norwich Corporation Electricity Department) 
said that the people who really wanted electrical apparatus 
were those without servants, and a hire-purchase system was 
needed. A maintenance scheme for vacuum cleaner motors 
was essential. 

Mr. Kine (Ilford) said that if they hired out vacuum cleaners, 
assuming they cost £10 each, the charge per quarter must be 
fairly high. unless the undertaking was to subsidise it to a 
greater extent than it should. They proposed to put а 
19-point lighting installation on hire at a rental of 7s. 6d. 
per quarter; if they put plugs in, they would have to double 
that rental, and would probably not get the business they 
otherwise would do. І 

Мг. Е. Pooury (Messrs. Pooley & Austin) suggested the 
development of a small motor which would have a more or 
less universal use in a house, and could be moved about to 
work various apparatus, many of which required the same 
speed and power. 

. Mr. Scott (Admiralty) suggested the application of electric 
motors to mangles and wringers, small bread-mixing machines, 
n potato peelers, which last, were used a great deal in the 

avy. Ё 

The CHAIRMAN said it was a serions proposition for supply 
authorities to consider the universal hiring-out of apparatus, 
because after a few years they might be left with thousands 
of pounds' worth of apparatus which could not be got rid of, 
and his undertaking had concluded that it was not sound 
business to take it on. It was difficult to make the public 
understand the advantages of a multi-part tariff. 

Mr. BraucHaMr, replying to the discussion, suggested 
turning the scullery into & sort of workshop, having a little 
motor and perhaps a countershaft. Не did not agree with 
cutting the price of the unit down to the lowest possible 
limit; he wanted electricity to be cheap, but did not want it 
to be given ахау. If a small profit were made at 14. per 
unit, there was no need to reduce it to 3d.; it was better to 
spend the money on giving better service, advertising, ёк. 
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EXPORTS AND IMPORTS OF BLECTRICAL GOODS FOR JANUARY, 1923. à 


Tug Board of Trade returns of electrical export and import 
business for the first month of 1923 show considerably higher 
values in all sections as compared with December, 1922, the 
electrical export figures totalling £1,196,090, as compared with 
£901,309 for December, an increase of £294,781, the principal 
increases occurring in "'Other motors and generators,” 
£117,640 increase, and telegraph and telegraph instrument 
and apparatus, £58,909 increase, whilst higher values were also 
recorded in nearly all the other sections, the only items show- 
ing а falling off being meters and electrical instruments and 
railway and tramway motors; as compared with January, 


1922, the electrical export totals are £173,383 down; the table 
below will show at a glance the sections in which the differ- 
ences occur. 

The total weight of electrical machinery exported during 
January, 1923, was 1,988 tons, as compared with 1,958 in 
January of the previous year. 

Electrical imperts for the month at £284,102 were £21,468 
higher in value than in December and £195,591 more than in 
January, 1929. 

The re-export figures of electrical goods and machinery for 
January were £3,373 more than in the previous month and: 
£4,741 higher than in January, 1922. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR mu 1923, ue COMPARISONS WITH THE PREVIOUS MONTH AND WITH 
ANUARY, 1922. 


—————ЕХхРОЕТВ.— 


IMPORTS. RE-EXPORTS.—— — — 


As compared As As compared As As compared As 
— with the compared with the compared with the compared 
Jan., previous month with Jan, Jan., previous month with Jan., Jan., previous month with Jan., 
1923. (Dec., 1922). 1922. 1928. (Dec., 1922). 1922 1928. (Dec., 1923). 1922. 
Electrical goods and apparatus  £127.089 + 25.867 + 4,169 £62,466 — 10,081 + 12,266 £7,314 + 3.762 + 2,792 
(unenumerated). ў 
Insulated wires and cables 204.616 + 18,471 + 24,530 23,968 — 2,369 + 15,828 1,199 + 1,154 + 764 
Glow lampe Vus pus Хе 29,032 + 7,286 + 24,144 — 16,095 + 5,108 141 — 339 + 48 
Arc lamps and pa see 5. rs 530 + 140 — 2,561 + 1,739 + 1,994 370 + 370 + 300 
Batteries and accumulators 47,355 + 6,846 + 13,961 12,270 — 4518 +. 8,620 6 — 170 4 
Meters and instruments 25,634 — 4,957 — 10.832 10,177 + 3,445 + 4,344 2,550 + 2,271 + 251 
Carbons ЖАЛ 6670 + 5,564 — 4207 — 4396 + 1,560 2 — 119 — 7 
Electrical machinery— _ 
Electrical machinery (unenumerated) 164,022 + 1,748 — 42,865 110,976 +62,909 + 64,105 5,761 — 4,024 4- 2,647 
Railway and tramway motors... 16,821 — 11,35 + a= ues ыл MR 23 мы 
Other motors and generators ... 254,059 +117,640 — 90,440 -— me ES x MR 55 
Switchboards (not teleg. or telep.) 16,508 + 7,906 — 70,467 80 — 175 — 865 1,186 + 1,186 + 1,114 
Telegraph and telephone cable and material— 
Telegraph and telephone wires and 54,909 + 19,271 — 26,751 8,3993 + 1,368 + 4,896 30 + 30 + 30 
cables (not submarine). 
Submarine teleg. and telep. cable 75,121 + 11.525 + 71,728 — = == 4 + 4 + 47 
Telegraph and telephone instruments 174,724 + 88,909 — 46,347 24,860 — 350 + 7,665 1335 = 752 — 4,731 
and apparatus. —— — —— ————————._——————--—— —— ———— 
£1,196,090 + 294,781 —173,383 £284,102 +21,468 +125,521 £20,020 + 3,373 + 4,741 


PARLIAMENTARY NOTES. 
[Ву Our Special Parliamentary Reporter.) 


Relief for the Unemployed.—On February 15th, during a 
debate on unemployment, Sir M. Barlow, the Minister of 
Labour, said that the Office of Works proposed to allocate 
£400,000 for arrears of maintenance and repair work, and the 
Post Office was bringing forward rapidly schemes for the lay- 
ing of cables, representing an expenditure of about £1,000,000. 
Under the Export Credits scheme to date credits up to 
£24,250,000 had been sanctioned, and £2,250,000 of this had 
been sanctioned since November last. As to the Trade Facili- 
ties Act, large schemes had been recently submitted to the 
Committee, and some of them, he hoped, would be in opera- 
tion very shortly. For example, there was the proposal in con- 
nection with the ship-building industry, which alone would in- 
volve £2,509,000 of expenditure. There was also before the 
Committee a projected £8,000,000 loan for further extensions 
of the ‘‘ Underground ” system. 


Radio-Telephony for Country Dwellers.—On February 
lMth, Sir D. Newton called attention to the position of the 
rural dweller with regard to radio-telephony. He said that 
they were told the rural people were not going to be allowed to 
have receiving sets if they served a large number of people, 
but they would have to pay for a special licence. That was 
hampering the development of this new service. He also urged 
ihat telephones should be installed at country railway stations 
and that light railways should be developed. 


Merchandise Marks Bill.—On February 15th, Sir J. 
Hoop asked the President of the Board of Trade whether he 
ша to introduce the Merchandise Marks Bill at an early 

ate. 

Sir W. Joynson-Hicxs said he was at present engaged in 
considering a number of questions in connection with the 
Merchandise Marks Bill, and could not yet say when it would 
be ready. 


сего Canal.—On February 15th, Mr. Moret asked 
the Prime Minister whether his attention had been drawn to 
the national and commercial advantages which would ensue 
from the construction of a canal from the Clyde to the Forth; 
and whether, in view of those advantages and of the necessity 
of providing work for the unemployed, he would give early 
and favourable consideration to the project. 

Col. ASHLEY, who replied, said that the attention of the 
Government had been drawn to this project, but the Prime 


— —— 


‘Minister had already stated that the large expenditure in- 


volved was not considered to be justified at the present time, 
and he was advised that commercially the proposed canal 
would not pay its way. 

Mr. Bonar Law stated that inquiries into this matter were 
proceeding, and in any case he did not think that legislation 
was practicable this session. ! 


Finsbury Tube Extension.—On February 15th, Major 
MALONE asked the Parliamentary Secretary to the Ministry 
of Transport whether he had yet interviewed the, directors 
of the Great Northern Railway Co. on the subject of the tube 
extension from Finsbury Park, as promised to the deputation, 
representing Tottenham, Edmonton, Enfield, Hornsey, and 
Wood Green, received by him in November last; and whether, 
In view of the great amount of unemployment in those dis- 
tricts, he would use his powers to facilitate this most neces- 
sary work as soon as possible. | 

Mr. R. Morrison asked the Parliamentary Secretary 
whether he was aware that the Metropolitan Railway Co. was 
prepared to consider favourably the immediate construction of 
a tube railway northwards from Finsbury Park, but was pre- 
vented from doing so by the Great Northern Railway (No. 2) 
Act, 1902, Clause 36, paragraph 13; and whether he would 
make representations to the London & North-Eastern Railway 
Co. to sanction this work or, alternatively, whether he would 
advise the Government to amend the Act. 

Col. ASHLEY, in reply, said he had ascertained that the 
Metropolitan Railway Co. was considering whether any tube 
railway extensions could advantageously be constructed north- 
wards from Finsbury Park. No powers to construct such lines 
ut present existed, and the preparation of any scheme for sub- 
music to Parliament would necessarily take a considerable 
ime. 


Private Bills.—The following private Bills have been pre- 
sented and read a first time in the House: of Commons :— 

The City & South London Railway Bill (“for empowering 
the City & South London Railway Co. to extend their railway 
and to confer further financial and other powers on the com- 
pany, and to confer powers on the London Electric Railway 
Co., the Metropolitan District Railway Co., the Centra! 
London Railway Co., and the Wimbledon & Sutton Railway 
Co."); the London Electric Railway Bill (' to empower the 
London Electric Railway Co. to construct new railways, sub- 
ways and works, to raise additional capital, to confer further 
powers on that company and on the Metropolitan District, 
Central London, City & Sonth London, and Wimbledon and 
Sutton Railway Companies "); the Maidstone Corporation 
Bill (‘‘ to empower the Mayor, Aldermen and Burgesses of 
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the Borough of Maidstone to proyide and work trolley vehicles 
and omnibuses, to make further provision with regard to the 
light railways, electricity, markets, baths and other under- 
takings of ‘the Corporation "); the Metropolitan Railway 
(Various Powers) Bill ('" to authorise the. Metropolitan Rail- 
way Co to borrow moneys "); the Potteries & North Stafford- 
shire Tramways & Light Railways Bill (" to make provisions 
with reference to the undertakings of the Potteries Electric 
Traction бо., Ltd., and the North Staffordshire Tramways 
Co., Ltd., and to confer powers upon those companies ’’); 
the Rugby Urban District Council Bill (" to einpower the 
Urban District Council. of Rugby to construct additional 
wáterworks and to make further provision in regard to the 
water and electricity undertakings of the Council ’’); the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board Bill (“ to confer further powers on the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board "); the Torquay Corporation Bill ('"' 
further powers upon the Corporation of Torquay with regard 
to the health, local Government and improvement of the 
borough and with regard to their water, electricity and gas 
undertakings "); and the Rating of Machinery Bil (“о 
amend the law relating tu the rating of hereditaments con- 
taining machinery `’). 


LEGAL. 


British Thomson:Houston Co., Ltd., v. Leicester Electrical 
Engineering Co. 


Tuis motion, against defendant company and two directors, 
adjourned from February 9th, for an injunction restraining 
the infringement of the plaintiffs patent for leading-in wires 
for electric incandescent lamps, was again before Mr. Justice 
Romer in the Chancery Division on February 13th. 

The defendants, by their counsel, submitted to judgment 
against them in the ово form, an inquiry as to damages, 
delivery up of the infringing articles, and costs. 

In the Chancery Division on February 16th, before Mr. Justice 
Sargant, the British Thomson-Houston Co., Ltd., moved for 
an injunction to restrain infringement of letters patent. Mr. 
‘Trevor Watson, for the plaintiffs, said the defendants were 
willing to treat the motion as the trial of the action, and there 
would be the usual order in terms of the motion, and. an 
injunction, an inquiry as to damages, and delivery up of the 
infringing articles, and costs as between solicitor and client 
because the validity of the patent had been upheld. 


City of London Electric Lighting Co., Ltd., у. West Indies 
and South American Finance Co., Ltd. 


IN the Mayor's and ‘City of London Court on February 15th, 
before Judge Shewell Cooper, a claim was made by the рати 
company against the detendants, of 8, Laurence Pountney 
Hil, &.C., for £17 175. 2d. for electrical energy supplied and 
for expenses of disconnecting. Plaintiffs’ chief collector said 
they had given a supply to the defendants over a period of six 
months; and upon the account being rendered m the usual 
way in July it was accepted by the defendant company and 
no question was raised until September, when the defendants’ 
managing director attended at the office of the plaintiff com- 
pany and questioned the accuracy of the meter. -It was pemted 
out that the defendants had their remedy by applying to the 
Inspector at the Guildhall. ‘The company proposed that its 
own engineer should test the meter, and the defendants’ man- 
aging director agreed to abide by his decision. A test took 
place; and the final readings cf ig meter agreed. with the 
amount now charged. 

Mr. D. M. WALKER said lie was managing director of the 
defendant company. On March 27th certain ‘electric stoves 
were put Into the offices, and they started using current for 
them. For the June quarter a bill was sent in for #16-15. for 
heating. The plaintiffs’ man who came previously to read 
the meter expressed surprise at the amount of current used, 
and he (witness) was on the look-out to tackle the plaintiffs 
on the point. . When the bill was sent in, he spoke to the 
plaintiffs on the 'phone about it. He had explained to the 
plaintiffs! collector that there were only two out of four stoves 
in use from March to June, which were practically summer 
months, and the stoves were used very economicallv, because 
it was a first trial as an experiment. He was told 'that the 
current used was too much under any circumstances. The 
makers of the stoves had been questioned, and had said that 
they must be out of order to have used such an amount of 
current. He had asked the plaintiffs to allow the stoves to be 
used for the same period during the present year, and they 
would pay the amount of the account for lighting. The cur- 
rent, however, was cut off and the meter taken away, and 
defendants refused to pav. 


Judge SHEWELL Coorer said. the defendants had agreed. to 
abide by the decision of the engineer of the plaintiff company, 


to confer. 


and that had been given. The witness complained that the 
decision was not given him at the time it was made, but was 
told the matter had to go through some process at the office, 
so whether the decision. was true or not he (witness) could 
notsay. The Judge said in the face of the decision the defen- 
dants would have to pay, and gave judgment for the рини 
for the amount claimed, ‘with costs. 


Z Electric Lamp and Supplies Co., Ltd. 


IN the Chancery Division, on February 16th, Mr. Justice Ast- 
bury sanctioned the reduction of the capital of this company. 
Mr. Hodge, for the company, said the reduction was of a 
simple character. It was a case where one shareholder was 
surrendering 4,000 [ully-paid shares, to make up loss sustained 
by the company. The surrender had been made but it could 
not be etfective without his Lordship's order. 


Robinson v. Leatherhead and District Electricity Co., Ltd. 


IN the King's Bench Division, on Monday, Mrs. Jane Anne 
Robinson, Percy Robinson and Joseph Frank Robinson, 
upholsterers, of 1, The Crescent, Church Road, Leatherhead, 
sued the Leatherhead & District Electricity Co., Ltd., for 
damages arising out of & fire which took place on the plain- 
tiffs'. premises on February 22nd, 1922, through the alleged 
negligence of the defendants, who denied liability. Mr. F. 
Van den Berg appeared for plaintiffs and Mr. H. H. Trusted 
for defendants. 

Plaintiffs’ case was that the fire broke out in their Wade 
room about 3.15 a.m. Just over ten years ago the defendants 
installed the electric light on the premises, linking up the 
main cable in the usual way with a branch cable. ‘The wires 
ran up the centre of the wall and their only protection was a 
thin leaden casing; it was now alleged that the fire was caused 
by the fusing of the wires. After the installation, about ten 
years ago, the electric lighting was no longer required and 
the defendants were instructed to disconnect it. — This was 
done, but in such a way that a live wire was still left and was 
a menace to the property. 

Mr. Percy RoBINSON, one of the plaintiffs, stated that he 
had already been paid for the damage by the underwriters, 
who were now maintaining the present action. 

In cross-examination, witness said there was a gas light in 
the workroom and a gas stove. He admitted he was a cigar- 
ette smoker. | | 

Mr. RADFORD, an expert electrical engineer, stated that the 
fire was caused by electricity, the wiring not being sufficiently 
protected. The leaden covering had been injured in such a 
way. 2 to lead to the fusing; the cables were not. properly pro- 
tecte 

Mr. H. BARNES, consulting engineer and partner in А.. Т; 
Snell & Partners, gave similar evidence. 

For the defendants, if was stated that the cable was left i in, 
as was usual after the disconnection, because it ое facili- 
tate re-installation. 

Evidence to this effect was given бу {һе ы engineer 
of the company, Mr. George Horner, and his Lordship held 
that plaintiffs were entitled to recover and gave judgment tor 
them, with costs. | 


Workmen's Compensation Claim. | i 

IN the Mayor's and City of London Court, on Monday, before 
Judge Shewell Cooper, Thomas P, " Everington, | labourer, 
North Woolwich, made’ a claim under the Workmen's Com- 
pensation Act against W. T. Henley's Telegraph Works Co. 
Ltd., to recover compensation for injuries that befell him on 
January 24th of last year at their premises, when he severely 
sprained his right knee. He had had 35s. from the date of 
the accident until October 24th and his present claim was: for 
а continuation of the payments. Defendants agreed to рау 
£75 damages in full discharge of their liability and 15 guineas 
costs, which plaintiff accepted. The Court approved. 


Bath Artcraft, Ltd., v. Merisi Ltd. 


In the Mayor’s and City of London Court, on Monday, РМТ 
the Recorder (Sir Е. Wild, К.С.), plaintiffs, cabinet makers 
and joiners, of Bath, claimed £75 against defendants, of 61, 
Gracechurch Street, E.C., for the balance of the price of a 
Kynoch gasproducing plant. Mr. Aggs appeared for the 
plaintiffs and Mr. R. J. Willis for the defendants. Defendants 
sald that the plant was represented as being suitable for burn- 
ing wood waste, sawdust and shavings. They found it was suit- 
able for large wood only and not for the purpose of burning 
sawdust and wood shavings. Some small parts were missing. 
They rejected the plant and plaintiffs accepted the rejection 
and asked defendants to make an offer. They said they 
would try and sell the plant for the plaintiff, but they could 
not find a purchaser. They counterclaimed £30 18s.. 3d., 

being the return. of £10 paid as deposit and £20 155. 3d. for 
carriage. 
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Mr. Aaas said that the plaintiffs wanted to set up an instal- 
lation of electric power for their own works. ‘The Bath Cor- 
' poration, who owned the electricity works, asked the plain- 
uffs a price which they could not pay, and in order to counter 
that move and be free of the Corporation control in that 
respect they purchased from Parsloe & Co., who carried on 
business in Bristol, a Kynoch gas-producing plant with the 
idea of producing their own power. Having done that, the 
Bath Corporation, as might be expected, came to terms, with 
the result that all the equipment that the plaintiffs had sup- 
plied themselves with e useless. They put an adver- 
tisement in a trade journal offering to sell the Kynoch 
gas-producing plant. Defendants asked what the price was 
and whether it was capable of burning wood waste. Plain- 
tifs sold the plant to the defendants as they had had it de- 
livered to themselves. Defendants sent down an engineer to 
examine the plant and offered £85, and the plant was sent 
under a sub-sale to a firm of timber merchants at Sevenoaks 
on deféndants' behalf. Now defendants complained that it 
would not operate on sawdust only. There was, in truth, no 
plant in the world that would operate on sawdust only. 
скалам also said that the machine would not operate at 
all, 

Mr. WILLIS said that the bargain was quashed and there was 
an acceptance of the rejection. Defendants were under no lia- 
bility to the plaintiffs. Plaintiffs had acquiesced in the rejec- 
tion. з 
Mr. AGGs said that the defendants were not entitled to 
a the plant. м 

e RECORDER, after hearing the evidence, was satisfied that 
the defendants got what they bargained for. The machine 
was properly described to the defendants by plaintiffs’ man, 
who explained how it would work. Had it been used as it 
ought to have been, it would have been in accordance with the 
contract; therefore he was. against the defendants on that 
question, as he was оп ` ће rest of the case. Judgment for 
the plaintiffs on claim and counterclaim, with costs. 


NEW BLECTRICAL DEVICES, FITTINGS, 


AND PLANT. 
Readers are invited to submit particulars ef new or improved devices 
and apparatws, which will be published if considered of sufficient 
interest. 


The ‘* U-Re-Lite " Circuit-breaker. 


To eliminate the trouble and expense caused by the replace- 
ment of blown fuses, the IGRANIC ELECTRICAL Co., LD., 147, 
Queen Victoria Street, E.C.4, has introduced a small circuit 
breaker. Fig. 1 illustrates the external appearance of this 
device, and fig. 2 is a view with the cover removed. It is 
made in both double and triple-pole patterns. The former 
type is constructed for currents up to 200 A at all standard 
pressures up to 500 V. The triple-pole pattern is made for 
circuits up to 150 A per pole on 3-wire d.c. or 3-phase a.c. 
cireuits for all standard pressures up to 250 V, and also for 
currents up to 80 A on 500 V, 3-phase circuits. The breaker 


[IGRAAIIC | 
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` 


Еа. 1.—-EXTERIOR VIEW OF 
THE '' U-RE-LITE ’’ CIRCUIT-BREAKER. ' 


can be positively set for a given current, and is contained 
in а lock-up steel box which prevents unauthorised interfer- 
ence. A loose-handle arrangement makes it impossible to hold 
the breaker in circuit against an excess current. One advan- 
tage of the '' U-re-lite’’ device is that it can be used as a 
main switch at a slightly higher cost than that of a knife 


switch and the fuses which otherwise would be installed. It 
is possible to lock the breaker in the open position. The con- 
tactors are closed by turning the handle on the front first 
to the left and then to the right. The breaker is opened 
by pressing the knob in the centre of the handle. All sizes 
are fitted with either plain instantaneous overload trips or 
with time-lag trips. The larger sizes can be equipped also 
with a no-voltage release or shunt trip. 


The Witton-Kramer Truck Crane. 


re 4 illustrates an electric truck crane recently developed 
by the Witton Works of the GENERAL Execrrio Co., LID., 


Magnet House, Kingsway, W.C.2. This is of the two-motor 


type, one motor being used to propel the crane and the 
other to operate the hoisting, slewing, and derricking motions; 
clutches are utilised to change 


over from one motion to 


Fig. 4.—TmHE WrirroN-KnaMER ELECTRIC TRUCK CRANE. 


another. The crane is capable of lifting a load of one ton at 
a radius of 10 ft. and at a speed of 20 ft. per minute. It 
slews at three r.p.m. and travels at four miles per hour. 
The arrangement is such that all motions, including travelling, 
can be operated from the driver's platform with the jib directly 
in the line of travel. Electric or mechanical brakes are fitted 
to all motions. The battery is built into the truck and is of 
sufficient capacity to supply the crane for six hours without 
recharging. 


A New *''Jackson " Fire. 


The '' Cheery "' fire, illustrated in fig. 3, 1s the latest model 
produced by the Tue Jackson Exrcrric Stove Co., Lro., 143, 


Fic. 2.—MECHANISM OF 
THE “^* U-RE-LITE’’ CrinCUIT-BREAKER. 


Fic. 3.—THe ** CHEERY " ELECTRIC FRE. 


Sloane Street, S.W.1. This fire has two 1.25-kW elements, 
and the heat is given out both directly and indirectly by 
means of an open front and a reflecting back. The fire is 
20 in. in height, 12 in. wide, 12 in. deep, and weighs 12 lb. 
The horizontal plate above the elements enables the fire to 
be used for boiling liquids or for keeping food warm. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mzssas. Sevron-Jonzs, O'pztL AND 
SikPRENS, Patent Agente, 285, High Holborn, London, W.C. 1. 


3,0911. ‘Sound boxes of sound-recording, telephonic, &c., instruments.” 


M. A. Renison. February Ist. 

3.026. | N-ray tubes." M. A. Codd and X-rays, Ltd, February Ist. 

3,045. “ Rotary mercury switches.” Soc. C. Ropiquet, Н. Hazart, et H. 
Roycourt. February 1м. (France, February 3rd, 1922. 

J.0460. '' Travelling wircless transmitting and receiving stations." L. M. 
Robinson. February Ist. 

3,055. '' Electricity meters." Electrical Apparatus Co., Ltd., and W. 
M. Mordey. February Ist. 

3,002. '' Means for carrying shades on clectric. lamp holders.” J. T. 
Lewis. February Ist. 

3,073. “Connections for flexible. electric. conductors." F. 
ary Ist. 

3.074. *‘ Electric »witenes." "Y. Brown and G. Ellison. February Ist. 

3,085. '' Driving of dynamos for motor-cycles, &c." F. I. Hoffman. Feb- 
ruary 2nd. 

3,095. '* Multiple electric. signs." L. Ottorino. February 9nd. 

3,100. '' Microphones, &c." Н. G. Wright. February 2nd. 

3,106. '* Valve holders for wireless telegraphy, &c." Ведат Tyre Со. 
(1720), Ltd., and R. 5. Collis. February 2nd. 

3,112. '' Tram rail" J. A. -Yeadon. February па. 

3,125.“ Protective apparatus for high-voltage electric supply systems.” 
Electric Control, Lui.. and J. E. Stewart. February 2nd. 

3,1327. '' Electric wall plugs, &c." A. Reyrolle & Co., Ltd., and Н. F. 
Secr tan. February 2nd. 

3,133. '' Combined pramophone and wireless receiving system." E. А. 
Gordon. February 2nd. 

3,139. ''|lluminated. signal.” (C. Keith. February 2nd. 

3,147. “ Horn or amplifier for sound-recording, &c., apparatus.” С. 
Lakhovsky. February 2nd. (France, July 6th, 1922.) 

3,148. '' Dynamoe-cleetric machines." J. E. Stewart. February 2nd. 

3,158. '' Wireless. receiving apparatus.” W. J. Oliver. February 2nd. 

3,1593. '' Sound boxes for recording, &c., machines." W. E. Clifton and 
Cliftophone, Ltd. February 2nd. 

3,166. '' Methods of welding." British Thomson-Houston Co., Ltd. (Gen- 
eral Electric Со.). February 2nd. 

3.182. '' Electrodes." C. H. Lauth. February 2nd, 

3,183. * insulated electric. conductors." C. H. Lauth. February 2nd. 

3,184. "' Electric cooking ovens." C. H. Lauth. February 2nd. 

3,208. Production of high-tension unidirectional — currents." H. E. 
Donnithorne. February 2nd. 

3,209. '' Renovation of vacuum tubes.’ 
ruary 2nd. 

3,4104. t Crystal detector for wireless instruments." T. F. Gaynor. Feb- 
ruary 2nd. 

J,Z2U. '* Variable condenser." E. S. L. Beale. February 3rd. 

З). '' Electric condensers.” J. H. Hewitt and Wilkins & Wright, Ltd. 
February 3rd. 

3,234. Wireless sets” H. W. Headland. February 3rd. 

3,280. t Apparatus [dor audibly signalling periods of time.“ W. J. Geary. 
February Bra. 

3,742. "| Tuning coils or inductances, &c." 1. H. Parsons and H. R. 
Waddington. February 3rd. 

зо. Wireless mast” C. B. Bathgate and С, Lever. February 3rd. 

3,260. t Ebatrie fights for buoys.” k. W. Yeo. February 3rd. 

3,262. Sound-iransmitting devices for telephones." M. G. Andersen. 
February 3rd. (Denmark, August 8th, 1922.) 

$204. U“ Train lighting, &e., Чупашоз.” A. H. Darker, J. T. Prestige, and 
J. Stone & Co, Lid. February 3rd. 

3,3207. Devices lor connecting and disconnecting electric circuits," A. E. 
White (Osterreichische Dynamu-Werke Akt. Ges). February 3rd. 

$208 CS Supporting means for serials of wireless apparatus." D. G. 
Tanner. February 3rd. 

3,257. " Advertising, c. devices," Radiation, Ltd., and H. J. Yates. 
February 3rd. 

AOI" t bumbler electrice switches." A. W. Butterfield and Mycromeg 
Manutzicturing Co. February 3rd. 

JW U bicetric switches.” R. A. К. Bolton and English Electric Co., 
Lid. February 3rd. и 

329a. Lelephons systems." H. S. Conrad. February 3rd. 

3,307. '' Wireless aerial tuning condensers,” G А. Daubney and E. D. 
French. February 5th. 

AME U Sparking plug." G. T. Hilton. Febrvary 5th. 

З.Ш. UO Bbeuh o power transmission," А. M Taylor. February 5th. 

3R Means for varving angie of a beam of light from head-lamp, &c."' 
T. H. Parry. bebruary oth. 

3.3300 U Muluple-contuct panels for luminous signboards." E. Marre. Feb- 
ruis oth, (Pines. February 4th, 1922. 

SSW. U Means for electrically igniting gas jets." 
Pebrucrs ath. 

ob. t Electronie valves. Ol S. Puckle. February Sth. 

З.З "Variable resistances.” E. R. Bartrum. February Sth. 

3,379. '* Multi-sp ed. induction. motors," L. J. Hunt and Sandycroft, Ltd. 
February 5th. ` 

GAUL Resonators for telephones, &e."" F. J. Empson. February 5th. 
JS Startins altermating-current motors," British "Thomson-Houston 
Co., Lid. (G6 meal kicctrie Co). February Sth. 
3,390. Кан ем — meters, &c.". British 
(Generol Electr Co). February oth. 

3.414. " Liehtning arrest rs.” Metropolitan-Vickers Electrical Co.. Ltd. 
(Westinghouse Electric and Manufacturing Co.). February. 5th. 

ade. Месо dor reproducing sound." H. J. Round. February. oth. 

3,417. "* Dbheiinionie valve. circuits.”’ H. J. Round and P. W. Willans. 
February oth. 

$226. °° blectric inductances.’ T. Graham-Farish. February 5th. 

Sigler S Batri switches.” J. T. Keightley and Rotax (Motor Accessorics), 
Lul. February oth. | 

S30. Cw s for sparking plugs, с. R. S. Grose. February 5th. 
ЗАЗ. 75 Yutomatic, &c., telephone exchanges." G. H. Janson. 
ату oh. (Sweden, February. 4th, 1922. 

BAIS OS Апи л head-lights." H. J. Duffy. February 5th. 
ddr 7 Апп lamps." G. A. Forrest. February 5th. 

HAE U Distributors for internal-«ombustion engines.” A. Hammond 
February 6th. | 
S4. “indirect lighting apparatus.” P. Ross. February 6th. 

$450, “ Signalling (devices. for tramears, &c.” R. Heaton. February 6th 

ed Automate, Ae, telephone switching &jsteins," W. Aitken. Feb- 
Tu.tv th. 


3465 t Means of disconnecting undesired coils or circuits.” P. A. 
Ate ( Try. February 6th. " 

Чон Devices for adjustment of grid potential i ioni 

| | i ; al in thermionic apparatus.” 
W. J. Rickets. February 6th. i 

Sob.“ Electric accumulators.” T. Armitage. February 6th 

Sole. “Suspension of electric lines.” G. Ki i ith 

o4. `. . Kjaer. February 6th. (D 
February 1rth, 1922.) Т ae 
325. a Electric discharge indicators," British Thomson-Houston Co., Ltd. 
February 6th (United States, February llth, 1922.) 

Sone.‘ Device for rupturing clectric arcs." Forges et Ateliers de Can- 


qus ns kEl«triques de Jeumont. February 6th. (Belgium, February 28th, 


Pyman. Febru- 


* A. Beltrami and R. Piras. Fcb- 


A. б. Kent-Johnston. 


Thomson-Houston Co, Ltd. 


Febru- 


3,528. “Stators for dynamo-clectric machines." Ateliere de Constructione 
Electriques de Charleroi Soc. Anon. February 6th. (Belgium, May 9th, 192215 

3,540. '' Magneto and plug tester." H. Hopkins. February 6th. 

3,550. “Storage batteries." Gamewell Fire Alarm Telegraph Co. Febru- 
ary Gth. (United States, April 15th, 1922.) | 

3.598. © Wireless telegraph receiving apparatus." T. N. Cole, R. Р. 
Richardson, and G. L. Ward. February 6th. 

3.363. '' Rectifiers for alternating electric current." J. B. Bower. Feb- 
ruary 6th. | 

3,064. '' Method of magnifying intermittent electric impulses.” H. St. G. 
Anson, February 6th. | К 

3,587. '* Wireless loud-speaking telephone.” Е. R. Bates, February Tth. 

3,591. '' Metbods of transmitting multiple alternating electric currents 
through separate cables for each phase." B. S. Hornby. February 7th. 

3,617. “ Fusible contacts for electric circuits." J. Schuil. February 7th. 

3,624. '' Electricallv-heated. water-boilers." Н. Hargreaves and Jackson 
Boilers, Ltd. February 7th. | 

3,692. “Detachable handle for wireless, &c., apparatus." С. G. Millar. 
February 7th. | КИ 

3.653. '' Means for completing and breaking electric circuit." Н. W. 
Hall and A. G. Kent-Johnston. February Tth. 

3,654. ‘ Electric illuminating devices, signs, &c." Е. V. Hayes-Gratze. 
February 7th. 

3.655. '' Luminous electric signs, &с. E. V. Hayes-Gratze. February 7th. 

3,061. '' Dynamos and motors." M. W. W. Mackie. February Tth. 

3,663. “ Electric heating apparatus." J. R. Quaia. February 7th. 

3,664. '' Lightning, &c., arresters for electric conductors." F. Coates and 
A. Revrolle & Co., Lid. February Tth. 

3,008. '' Wireless receiving apparatus." 
February 7th. 


A. T. Jones and F. А. Percira. 


PUBLISHED SPECIFICATIONS, 


The numbere in parentheses are those under whieh the specifications will be 
printed and abridged, and all subeequent proceedings will be taken. 


1921. 

3,158. “ Electric rectifiers.” P. Freedman. October 25th, 1921. (192,09) 

22,499. '' High-voltage switch plant." — Akt. Ges. Brown, Boveri & Cic. 
April 15th, 1921. (179,404) 

23,001. '' Electric maximum automatic cut-out.” D. J. 
August 30th, 1920. (168,854.) 

24,990. ''Sipnalling apparatus for mines." 
September 2150, 1921. (192,114.) | es 

45,493. '' Apparatus for recording, reproducing, and amplifying sound." С. 
Blieberger. September 26th, 1921. (192,123.) 

37,051. '' Electric switches or contacts," Speedy & Eynon and P. Speedy. 
October 18th, 1921. (192,129.) 

27,884. '' Radio-signalling systems." British Thomson-Houston & Co., Ltd. 
(General Electric Co.). October 20th, 1921.  (192,133.) 

28,192. *'' Thermionic valves." H. St. J. de A. Donisthorpe. October 24th, 
1921. (192,140.) 

28,210. '' Radio-transmitting systems." British Thomson-Houston Co., Ltd. 
(General Electric Co.). October 24th, 1921. (192,141.) 

28,232. "| Electro-therapeutic. apparatus," С, M. Sanche. December 1th, 
1920. (172,933.) 

28,550. '' Electrical circuit couplings." W. M. Barrington, W, Е. Bottom, 
and M. H. Goldfard. October 27th, 1921. (192,100.) 

258,096. ‘Are generators of electric oscillations." H. M. Dowsett. October 
28th, 1921. (192,171.) 

29.116. '' Means for audibly signalling upon sounds being reproduced in a 
telephone receiver." P. W. Hampshire. November 2nd, 1921. (Cognate 
application No. 1,339/22.) (192,183.) 

29,140. "© Batteries for miners’ lamps and other like purposes." Three Star 
Accumulators, Ltd., and C. Kendall. November 2nd, 1921. (122,185.) 

29,321. ©“ Electric discharge tubes."  Naamlooze Vennootschap ™® Philips’ 
Glocil.unpenfabrieken. November Oth, 1920. (171,378.) : 

20,754. "' Electric switches. British Thomson-Houston Co., Ltd. (General 
Electric Со.). November 8th, 1921. (192,202) 

30,526. *"' Electric. rivet-heating machines of the resistance. type.” J. W. 
Poole, W. J. Readett and Buckley, Saunders & Co. February l6th, 1:22. 
192,217. 

\ a3 *" Electric switches." A. E. McColl, C. C. Garrard, and A. H. 
Railing. December 13th, 1921. (192,247) 

34.675. “ Method and apparatus for testing electrically-insulated wires.” 
j. S. Mollerhoj. January loth, 1921. (174,333) 

39,079. *'' Electric arc-light stajte-lighting apparatus." A. Sernicoli and А. 
Anselmi. December 30th, 1921. (192,262.) 


B. Koolhaas. 
A. Graham and A. Paton. 


1922. 


1,838. ‘Inductance coils for wireless telegraphy or other purposes.'' J. F. 
Sutton. January 2156, 1922. (152,272.) 

2.934. "'' Electric switches." Cables Accessories Co., Ltd., F. H. 
and P. W. Davis. February Ist, 1922. (192,280.) 

J,201. “ Telephone and signalling systems on electrical transmission lines." 
C. W. Kay and Callender's Cable(& Construction Co,, Ltd. — February 3rd, 
1922. (192,284.) : 

3,219. “ Electro-magnetic relays.” British L.M. Ericsson Manufacturing 
Co., Ltd., and W. M. Crowe, February 3rd, 1922. (192,285.) 

3,461. '' Protective means for electrical switchgear." А. H. Higgs and 
Ferranti, Ltd. February 6th, 1922. (Addition to 191,971.) (192,29v.) 

9,355. '' Electric fuse wire holders.” J. McGrath. March 3lst, 1922. 
(192,220.) 

10,216. * Junction between electric telephonic and like circuits.” Soc. 
d'Etudes pour Liaisons Téléphoniques et Teélegraphiques a Longue Distance. 
June 20th, 1921. (182,094.) 

11,3059. ** Prepayment meter for gas, water, electricity, or similar commo- 
ditics." Landis & Gyr Akt. Ges. April 21st, 1921. (178,858.) 

11,592. * Electric horns and the like." Heinze Electric Co., B. Ames, and 
P. J. Gilinson. April 25th, 1922. (192,327) 

11,676. '' Cooking and toasting attachments for clectrical radiators.” A. R. 
Dow. April 26th, 1922. (132,324) 

12,546. '' Magnetic sound recording and reproducing apparatus: Vox 
Maschinen Akt. Ges. and Dr. W. Vogel-Sang. May 6th, 1922. (192,331.) 

12,848. ©“ Magnetic sound recording and reproducing apparatus.” Tcle- 
graphie Ges. System Stille and Dr. C. Stille. May 6th, 192. (192,332) 

12,862. “ Multiple control apparatus for electric railways.” Akt. Ges. 
Brown, Boveri et Cie. December 20th, 1921. (190,435.) 

13,782. '' Sparking plugs for internal«ombustion engines." H. E. Holloway. 
Мау 16th, 1922. (192,334) 

14,8897. '' Apparatus for winding up a spring motor by hand and by aa 
cle«tromotor." Allgemeine Elektricitats Ges. May 27th, 1921. (180,690.) 

16,491. '' Telephone systems." Siemens and Halske Akt. Ges. July 15th, 
1921. (183,116.) 

17,932. “ Electric blasting primers and the manufacture thereof." Etab- 
lissements Davey, Bickford, Smith et Cie. January 30th, 1922. (192,338.) 

27,00]. “Electrice discharge tubes." — Naamlooze Vennootschap Philips’ 
Glocilampenfabricken. November 3rd, 1921. (Divided application оп 171,378.) 
(Addition to 171,378.) (198: 2.) 

Pe “ Circuit breakers.” Р. С. van Wijk. October 26th, 1991. 

4.714 09. 

4.055. '! Wireless signalling receiving systems." British Thomson-Houston 
Co. Ltd, (General Electric Со), September 30th, 1921. (Divided application 
on 191,1233 (192,346.) 
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A NEW RESEARCH LABORATORY. 


THe formal inauguration on Tuesday last of a large and 
well-equipped Research Laboratory is an event of more 
than ordinary importance. Research departments 
exist, and have existed for many years, in several of our 
large manufactories—the General Electric Co. itself has 
quite a notable one at its Witton Works—but the 
Wembley establishment is the first instance known to us 
in which a British firm has erected and equipped so large 
a building for the sole purpose of research. 

The essential importance of conducting original in- 
vestigations with a view to the improvement of manu- 
factured products has been appreciated by far-sighted 
iudustrialists and preached by the technical Press for 
many years, but it was not until the war made research 
a matter of life or death for the nation that the truth 
was brought home to the public understanding. In that 
stupendous struggle it was abundantly demonstrated 
that British scientists and technicians were at least 
equal, and probably on the whole superior, to those of 
other nations; problem after problem of vital import- 
ance was placed before thein for solution, and solved not 
only successfully, but speedily. Time after time they | 
outpaced their rivals, and where the latter did secure a 
lead, our researchers quickly unravelled their secrets. 
Thus even the British Government came to realise the 
value of research and established a special department 
to encourage and assist its development, with the special 
object of promoting trade after the war. Excellent 
work has been accomplished by that department, but it 
has always been fully recognised that research on the 
part of individual firms capable of supporting the atten- 
dant expense is necessary in addition to that carried 
on by the research associations. Moreover, the results 
obtained by foreign competitors by means of . their 
research departments have afforded a continual 
reminder that we must emulate their example or pay the 
penalty of loss of trade. | 

We most cordially welcome, therefore, the establish- 
inent of this new laboratory by the General Electric Co., 
Ltd., which is, moreover, to be congratulated on placing 
it in the charge of Mr. C. C. Paterson, whose long and 
distinguished service at the National Physical Labora- 
tory was not only a guarantee of his ability but also a 
most admirable preparation for the work. Mr. Paterson 
also js to be congratulated on his good fortune in being 
a: the head of such an establishment; it is not given to 
every man to combine business with pleasure, but we are 
sure that he takes as much pleasure in his daily occu- 
pations as in his favourite recreation. Moreover, he 
has made excellent use of the opportunity of demonstrat- 
ing that, contrary to the popular but wholly erroneous 
impression, the scientific mind is as efficient in the work 
of organisation and administration as in research—for 
iL will be difficult to find an establishment more admir- 
ably adapted to its purpose or more ably conducted than 
the Wembley Laboratory. 

It is to be hoped that, whilst giving due attention to 
the needs of “* industrial research," the company will 
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not ignore the importance of what is known as 
‘‘ scientific research ’’—a palpable misnomer, for all 
research that is research is scientific. What is meant is 
research directed purely to the advancement of know- 
ledge, without an immediate practical application in 
sight. The latter will follow in due course. Faraday, 
whose discoveries laid the foundations of the electrical 
industry, never troubled about the mode of utilising 
them. When we consider how enormous has been the 
influence of British research upon the progress of 
civilisation, we may look back with pride and forward 
with confidence. We have not the slightest doubt that 
the outlay incurred by the General Electric Company on 
this establishment will be amply repaid, if the broad 
view is taken and research is not restricted to questions 
oi the hour. 

So far as the latter are concerned, the matter is not 
open to question. Mr. Christopher Wilson, director of 
the Osram Works, has stated that since organised re- 
search was begun at his works, his difficulties have 
melted away, guessing at their cause has been replaced 
by accurate knowledge, and progress can be made with 
confidence. 


WuiLsT the foregoing is a notable in- 
stance of private enterprise in connec- 
tion with research, the value of co- 
operative research has been most oppor- 
tunely demonstrated by the presentation of the second 
report on the heating of buried cables at a meeting of 
the Institution of Electrical Engineers which took place 
yesterday. This report covers investigations which 
have been carried out at the National Physical Labora- 
tory and at Newcastle-on-Tyne on behalf of the British 
Electrical and Allied Industries Research Association— 
under the egis, therefore of the Institution and 
the B.E. A.M.A.—and embodies tables of the maximum 
permissible currents for all the sizes and types of paper- 
insulated cables in general use which have been stan- 
dardised by the B.E.S.A. lt is a most comprehensive 
document, containing 64 tables and 41 figures, and 
occupying 59 pages of the I.E.E. Journal, In addi- 
tion to the actual data which are tabulated, there is a 
inass of information bearing on the subject, which 
reflects great credit on the investigators. 

Whereas the results obtained in a private laboratory 
are available only to the proprietors, the report of the 
Research Association is open to all; and we have the 
best authority for asserting that the data thus obtained 
are of such immediate value and importance, that the 
saving effected by a single undertaking on the strength 
of these figures in one year may readily he more than 
sufficient to cover the whole cost of the investigation. 
Thus it will be seen that users as well as manufacturers 
of cables stand to benefit enormously bv these researches. 
When we estimate on this basis the value of the work to 
the British. electrical industry in the aggregate, it will 
be seen that our oft-repeated assertion that outlay on 
research is a most profitable investment is abundantly 
justified. The moral is obvious: let us cultivate research 
by every possible means; its immediate returns will 
justify the expense, and the future benefits derived from 
it will be incalculable. But the first of these items is 
the expense, and it is incumbent upon all parties— 
manufacturers, users, and the Government Department 
of Research—to see to it that ample funds are made 
available for so worthy an application, 


Industrial 
Research. 


THe Council of the Institution is 


I.E.E. to ve congratulated on providing a 
Proceedings. most interesting and instructive pro- 


grannue for the special meeting on 
Thursday last week. First, Dr. H. W. Nichols, who 
is in charge of the investigations into transatlantic 
telephony that are being carried on by the Inter- 


national Western Electric Co., gave an excellent résumé 
о? the subject, explaining, without going into too great 
detail, the remarkable system which the company has 
devised for enormously increasing the efficiency of trans- 
mission. The principles adopted were set forth in our 
issue of January 19th; briefly, the basis of the scheme 
is to restrict the transmission: to essentials. If we 
could write a letter on paper in New York, remove thie 
paper and transmit the writing alone across the Atlan- 
tic, and then catch it in London and affix it to paper 
again, we should be doing for the eye practically the 
same thing that the company is doing for theear. The 
difficulties that are met with are mainly due to natural 
phenomena, particularly the enormous variations of the 
absorptive properties of the space between the two 
continents from day to night and from winter to 
summer, which were admirably illustrated by curves 
which Dr. Nichols threw on the screen. 

Then Mr. B. Welbourn, appearing for the first time 
as chairman of the new Liverpool Centre, and ez oficio 
member of Council, exhibited two kinematograph films 
which, as he said, represented a change of subject (from 
feeble pressures measured in microvolts to a pressure 
of 100,000 volts) ‘‘ with a vengeance " ; for he took the 
crowded audience in fancy over the Rocky Mountains 
on the Chicago, Milwaukee, and St. Paul railroad, with 
the aid of electric locomotives weighing 280 tons and 
hauling trains of ten times that weight up grades of 
14 per cent. No better demonstration could have been 
given of the importance of this vast scheme of electrifi- 
cation, embracing a length of route as great as from 
Land's End to John o' Groats. The primitive overhead 
construction carrying the 100,000-volt mains and the 
trolley wires, on wooden poles felled in the nearest 
forest, afforded an object lesson of what could be done 
with simple means, yet without sacrificing efficiency 
or reliabilitv. In this old country, where Board of 
Trade rules have governed the construction of railways 
and overhead lines, standards have been evolved which 
ure nowhere surpassed in stringency. but which, unfor- 
tunately, are equally unrivalled in costliness. Those 
of our engineers who may be called upon to lay down 
new railways and power schemes abroad should see these 
films, and learn that methods which are suitable for 
this country may be wholly inapplicable to foreign con- 
ditions. 


WHILE at the Birmingham section of 
the Fair recently we found that it was 
the general opinion that the present 
practice of holding the exhibition in 
February and March needed careful 
aud we mentioned in our last issue that next 


The British 
Industries 
Fair. 


revislon, 


"year, particularly, a later date would be preferable in 


consideration of the foreign visitors who will want to 
attend both the Fair and the British Empire Exhibition. 
We ure therefore glad to learn that the Council of the 
Birmingham section has definitely decided that next 
year’s Fair shall be held in May; the decision appears 
to have been taken with more regard to the probable 
weather conditions than to the Wembley exhibition. 
The London portion cannot, however, be brought into 
line with this arrangement owing to the White City 
buildings being required for other purposes during 
May, and thus the 1924 Fair will be more than ever two 
separate fairs. 

These arrangements may be днк Дө: by some to 
be premature, having in mind the pronouncement of Sir 
W. Joynson-Hicks, Parliamentary Secretary of the De- 
partment of Overseas Trade, at a recent dinner in 
London. He implied that, perhaps, the business result- 
ing from the Fair was below anticipation, but pointed 
out that, after all, the Government did not wish to press 
the Fair upon manufacturers. If the latter found that 
it did not рау, it would have to be abandoned. It had 
been an attempt on the part of the Government to help 
trade, and he thought that it had achieved a large 
measure of success. He further considered that the 
British Industries Fair would not conflict with the 
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British Empire Exhibition; whereas the former was 
purely a business organisation, the latter was a ‘‘ great 
linperial gesture." 

. We do not anticipate much disagreement with the first 
decision; the other problem is one requiring far more 
consideration. 

It cannot be gainsaid that there has been a falling-off 
in both the exhibits and the attendance at the last two 
Fairs. Of course this may be merely another reflection 
vi the general condition of trade, and it is possible that 
with a slight revival this valuable means of revival may 
be considerably improved. 

Whatever the conditions and their reasons, the ques- 
tion has been asked: '' Is the Fair worth while? " and 
a definite answer is expected from those who possess the 
experience gained from previous Fairs. We have no 
doubt that the Department of Overseas Trade and the 
Birmingham Chamber of Commerce will take the neces- 
sary steps to ascertain the general view and act accord- 
ingly. 


THE discussion on the above subject 


Training ia at a recent meeting of the Illuminating 
llüinuminating Engineering Society covered wide 
Engineering. ground. In one sense we should all be 


‘illuminating engineers," for there 
is no one who is not in some degree interested in illu- 
mination. The authors of the paper, Mr. С. E. 
Greenslade and Mr. J. E. S. White, did not confine 
themselves to courses on illumination at technical col- 
leges, but dealt with the arrangement of more popular 
lectures for the benefit both of adults and of children in 
schools. There are many classes of the public who have 
much to do with lighting, but understand little about it, 
and it would certainly be advantageous if the im- 
portance of the subject could be brought before them 
in & vivid form. Miss E. Squire, who is associated 
with the Factory Department of the Home Office, made 
some very pertinent. remarks in the discussion regard- 
ing the education of managers of factories and workers. 
It ів common knowledge that while some factories are 
admirably lighted, there are others in which the funda- 
mental points in good lighting are still strangely 
ignored. As regards courses in colleges, there seems 
to be a general impression that the time is not yet ripe 
for a complete Illuminating Engineering Department. 
The most hopeful line of development seems to be in 
improving the sections of existing courses that deal 
with lighting. The authors were right in drawing 
attention to one weakness in some curricula—the ten- 
dency to treat the subject too much from the physical 
side. Photometric experiments in colleges are often too 
academic. Students should learn from the use of 
illumination photometers the drawbacks and merits of 
various systems of lighting, and lecturers should deal 
largely with practical applications of light rather than 
with lamps or physical phenomena. We notice that the 
Illuminating Engineering Society has received an en- 
couraging response to the queries which it has addressed 
to leading technical colleges, and we hope that its 
influence will help towards bringing the treatment of 
illumination up to modern requirements. 


ATTENTION was recently directed in 


Germany's this journal to the large capital in- 
Network of creases which took place in the German 
Generating electrical manufacturing industry in 


Stations. 1922. These augmentations, however, 
were far outstripped by the capital 

transactions which were carried out last year by the 
large group of works represented by big power stations 
and hydro-electric works, comprising both new under- 
takings and the extensions to existing works. State 
participation—that is, Federal State participation— 
has been the dominant factor in many of these cases. 
Special activity in this direction has been displayed bv 
South Germany where, although coal resources are lack- 
ing, there exists an abundance of water power. The 
original estimates for the execution of the schemes have 


turned out to be too optimistic owing to the heavy de- 


preciation of the mark, and it has therefore been neces- 
sary in different instances to make considerable addi- 
tions to the capital of the undertakings concerned. 
Taken in their order of magnitude of capital expendi- 
ture, it would appear that the undertakings in the State 
of Bavaria occupy the first place; Baden comes second, 
and Wurtemburg third, these being followed by the dis- 
trict of Berlin, Central Germany, the East and the 
North and Westphalia. A list of the individual 
developments in each of these areas shows that Germany 
is fairly quickly being covered by a great network ої 
generating stations, the erection and equipment of which 
are affording a powerful stream of orders to the manu- 
facturers and constructional firms. Technical problems ` 
are also being advanced through the execution of the 
works, particularly in regard to the hydro-electric 
works; and in the final result the costs of industrial 
production will be reduced by the expansion of the 
use of electrical energy. It is assumed that this high 
period of favourable trade will not fail to be followed 
by reaction and disillusionment, especially in the case 
of the water powers which exhibit caprices in summer 
and winter. But it is considered that the favourable 
effects of the whole development will only be manifested 
with great emphasis when normal conditions in general 
have been restored in Germany. ` 


DEALING in a Russian newspaper 

Russias Supply with the question of the electrical manu- 
Works and facturing industry and the work of 
Mauufacturing. electrification, Mr. E. Perelman refers 
to the practice of the Berlin A.E.G. in 


` pre-war times of constructing electricity supply stations 


with the company's own funds and of then transferring 
them to separate companies, in order constantly to re- 
lease the company's funds for the carrying-out of new 
undertakings in the same or a similar direction. All 
these undertakings were kept as permanent customers 
for the manufacturing works of the originating firm, 
which retained, directly or indirectly, financial control 
over the separate companies. 

This tendency was also observed in Russia as a result 
of the activity of German manufacturing firms in that 
country years ago. Thus in the period from 1900 to 
1914 German capital invested in the electrical industry 
in Russia was represented by 118,344,000 gold roubles, 
of which 85,290,000 roubles, or 72 per cent., applied to 
the electricity supply works. It will therefore be seen 
that the German manufacturing firms, which owned the 
manufacturing works in Russia, were compelled to in- 
vest about three-fourths of their capital in supply 
undertakings in order to guarantee themselves orders 
for their works. 

The total capital, both native and foreign, invested 
in the Russian electrical industry in pre-war times 
amounted to 375,000,000 gold roubles, of which 
290,000,000 roubles, or 78 per cent., represented elec- 
tricity supply works. Foreign capital in itself formed 
243,000,000 roubles of the former, and of this sum 
192,000,000 roubles, or about 80 per cent., was locked 
up in electricity supply undertakings. Thus in order 
to promote the sale of their manufactures, foreign manu- 
facturing firms had to extend their activity to the work 
of organising the electricity supply industry, and in this 
manner they provided a way of helping themselves. In 
other words, the capital invested in these undertakinys 
creates a demand for motors, installation work, lamps. 
&c., and the value of the demand thus produced 18 stated 
to be at least twice the amount of the capital invested 
in the supply works. Instances of the extent of such 
demand are afforded by the generating stations at 
Moscow and in other centres. 

Mr. Perelman concludes from these circumstances that 
in order to develop the native manufacturing industry, 
all the efforts of the Russians ought to be devoted to the 
construction of new supply stations and the extension of 
those already in existence, there being. in his opinion, 
no other alternative if this object is to be attained. 
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NOTES ON ELECTROLYTIC RECTIFIERS. 


By MORTIMER A. CODD, F.Ph.S. 


АТТЕМРТВ have been made from time to time to utilise 
the asymmetrical properties of the aluminium cell for 
commercial purposes, but without any marked success, 
especially in this country: 

Anything but general information on the subject 
seemed to be rather meagre, so experiments, of which 
the following is a brief summary, were undertaken. 


RESISTANCE 


Fic. 1. 


The simplest circuit is depicted in fig. 1, in which a 
single cell is in series with the source of supply and the 
load. 

Fig. 2 shows the Wheatstone bridge or Gratz meth 
employing four cells, and fig. 3 a modification using 
three cells that the writer has found satisfactory for this 
type of arrangement. 

Fig. 4 illustrates the ‘‘ middle point ” system of con- 
nection utilising two cells or one cell with two aluminium 
electrodes. 


The simple circuit (fig. 1) is inexpensive, but only © 


utilises one wave of the source of supply, and does not 
entirely suppress the other (inverse); moreover, if the 
load requires only a small pressure (as with small accu- 
mulators and the like) compared to the pressure of the 
mains, the arrangement is very wasteful. The same 
remarks also apply to arrangements 2 and 3, except that 
these methods utilise both waves of the supply current. 

Fig. 4 is the system usually preferred for small load 


pressures in that, as a middle point is necessary, а 


transformer or auto-transformer is essential, and tap- 
pings can be taken off, so that the voltage of supply 
approximates to that required by the load. 

It will be noticed, however, that since there are two 


Fic. 9. 


tappings besides the middle point tapping, the total 
voltage is twice that of the load voltage. As soon, there- 
fore, as the voltage of the load approximates to half 
the mains voltage, the bridge method is probably indi- 
cated, although the transformer can also be utilised to 
step up the voltage as well as to afford the middle point. 
In such a case the deciding factor would probably be 
the cost of apparatus and the duty it has to perform. 
As electrolyte, the following salts were examined, the 
electrodes being aluminium and iron :—Potassium phos- 
phate, sodium bicarbonate, ammonium phosphate, am- 
monium bicarbonate, potash alum, sodium phosphate, 
ammonium molybdate, ammonium borate, potassium 
bitartrate, sodium silicate, and hyposulphite of soda. 
The connections were arranged with a single cell in 
series with a fixed non-inductive resistance as load, on 


mains at about 18 volts pressure, having an oscillograph, 
a permanent magnet, and hot wire ammeters in circuit. 
The following table gives data of some of the most suc- 


cessful salts and one whose qualities are poor. (The 
wave-forms are shown in fig. 5):— 
1 |a s | 4 | 5 | e|" 8 | 9 
E | с = - 7 Ке 
Amperes.) pactin. һ.м.в. Peak) Current аё | 
| gation | Volts |Volte| 12 Volts. | A t 
Salt о о ррагеп 
? Ratio | over | over | Major In- Resistance 
BW Pa pM/H.wc| Cell. | Cell. | Direc- А жаа 
tion. А 
А | 
1. Potassium | 
Phosphate | 3°5 | 1°8 51°4 14°75 | 10°7 | 8°8a | °0024 | 5,000 ohms. 
2. Sodium 
Bicarbonate ' 2°65' 1°4 52'8 15'5 130] 46 *0011 |10,900 
8. Potash Alum | 2:25 | 11 48'8 1625 | 159, 88 014 8,570 
4. Ammonium | | 
Phosphate 225 1'1 488 | 160 | 151, 80 | 0009 18,890 
5. Ammonium | | | 
Bicarbonate | 202] '95 470 © 1615| 166 | 80 *0015 | 8,000 
0. Sodium 
Phosphate | 2°05, ‘9 43'9 16'0 15'4 45 "0017 | 7,050 
7. Potassium 
Bitartrate 55 4 | 727 ' 18°25 | 998 — '95 >'100 — 


'" Column 2 gives the total R.M.S. current flowing 
through the cells, and column 3 the unidirectional cur- 
rent. 

It must be remembered that the R.M.S. current is 
the whole current in whatever direction, whereas the 
current read by the permanent magnet instrument indi- 
cates unidirectional current only, the meter having 
subtracted inverse current, if present, when giving the 
reading. | 

It must be further borne in mind when comparing 
the results that whereas the hot-wire instrument reads 
the root-mean-square, the permanent-magnet instrument 
reads the arithmetical mean; nevertheless, such a com- 
parison (column 4) gives a rough indication of the 


AL. 


FE 
Fic. 3. 


rectifying properties of the cells. For use in charging 
secondary batteries and the like, the readings of the 
permanent-magnet instrument seem to give the nearest 
reading to the electrolytic mean, and should therefore 
be used. 

Column 5 gives the voltage measured by a hot-wire 
voltmeter over the cell, and column 6 shows the peak 
value over the cell in volts as measured by the oscillo- 
graph. 

After the experiments detailed above, each cell was 
connected direct to a 12-volt accumulator of large 
capacity, and the current measured through the cell in 
the major direction (column 7) and in the inverse direc- 
tion (column 8). The direct readings afford some idea 
of the conductivity of the cell in the major direction and 
agree fairly well, but the inverse readings are not во 
easily determined, particularly in some cases, as the 
apparent resistance (column 9) increases with time, 80 
that only the resistance at the point of time of current 
reversal is really of use. 

The cell with which these experiments were conducted 
held roughly two pints, and approximately saturated 
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solutions were used. The electrodes of iron and 
aluminium had an effective surface of 11 sq. in. each, 
and were about 2 in. apart. 

New aluminium plates were used for each’ TE 
The strength of the electrolyte and the distance apart 
of the electrodes does not seem to matter within pid 
wide limits, provided the current PEDIS per 8q. 

js not too high. 

In comparing the results above tabulated, too much 

importance must not be attached to the apparent con- 


PoTassiuM PHOSPHATE. Sopium BICARBONATE. 


AMMONIUM BICARBONATE. 


next varied from very weak up to saturation’ (about 
16 oz. to the gal.); but any solution stronger than 8 oz. 
to the gallon appears to work equally well. The next 
experiment was to reduce the size of the plates, when а 
marked improvement was noticeable, the. best point 
being in the neighbourhood of 12 sq. in. active ана 
per ampere. 

It should be stated here that the writer tried тобе 
the white oxide from the aluminium, first by chemical 
and secondly by mechanical means. In both cases, 


Ag AS 


POTASH ALUM. AMMONIUM PHOSPHATE. 


AX Nye 


SODIUM PHOSPHATE. 


POTASSIUM BITARTRATE. 


Fia. 5. 


ducting properties of the cell, since various other factors 
play a preponderating part, and some of the salts giving 
the best results are subject to other disabilities. 

Thus potassium phosphate is relatively expensive and, 
being a deliquescent salt, is not easily stored commer- 
cially; apart from this, however, it. gives excellent 
results. 

. Sodium bicarbonate is cheap and easily stored, and of 
all the salts examined appears the one to give the best 
all-round results. It has, however, the bad property 
of “‘snowing up’’; that is, dense quantities of alu- 
minium hydroxide form on the surface, tending to make 
the cell heat up. This heating-up of the electrolyte is 
the weak spot with electrolytic rectifiers, since when once 


210 


TRANSFORMER 


FAHRENHEIT 


Ба. 4. E 


the temperature has reached from 110? to. 1208 dies 
rectifying properties steadily depreciate, and in recti- 
fiers employing more than two electrodes (figs. 2, 3, 4) 
the current leaks directly across between the cathodes. 

Thinking that perhaps the current density was too 
great and accounted for this heating, the writer re- 
peatedly increased the size of the electrodes, with the 
result that the deposit on the plates became heavier than 
ever and the heating-up was aggravated. 

The strength of solution of sodium bicafbonate was 


e Ea р HH = 
ASSA Е О И ЕЕ Е Е Е 
re rey EARN ptt tt 


when the electrodes were returned to their cells, they 
failed to rectify, almost entirely, even after protracted 
formation. It would seem, therefore, that the action 
of the cell is not wholly chemical, but depends somewhat 
on the mechanical condition of ‘the surface of the alu- 
minium. 

Ammonium phosphate and ammonium Бейне 
give off a strong odour of ammonia, particularly when. 
the cell warms up. 

The ammonia very quickly attacks any brass or copper 
connections attached to the electrodes or elsewhere, and 
is unpleasant to use. Nodon (Patent 5,978 of 1902) uses 
phosphate of ammonium either by itself or in the pre- 
sence of phosphate of alumina and ‘other salts. Siemens, 


160 


DES 


Fia. 6. 


jn one of their patents, report that the addition of 


calcium or magnesium bicarbonate to the solution en- 
hances rectifying properties at high temperatures. 
Nodon states that the current density should not be э 
than 1/10 ampere рег cm.*=1 ampere for 1.57 sq. 
and that the temperature should not be allowed (o rise 
over about 30? C. 

These ammonia salts do not throw down any bulky 
precipitate in comparison to sodium bicarbonate, potas- 
sium phosphate, and sodium phosphate. 
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Sodium phosphate is not such an efficient salt as 
several of the others named; its precipitate is not so 
heavy or flocculent as that of sodium bicarbonate, but 
it has the quality of attacking the aluminium cathode 
rather badly in constant use. 

De Faria* uses this electrolyte in his rectifier in the 
proportion of one part by weight of salt to eight parts 
of water. 

Fig. 6 gives curves of temperature rise for four of the 
ubove-mentioned electrolytes. In comparing them, the 
voltage losses over the cell, as ascertained by the oscillo- 
graph, must be borne in mind, as well as their capabili- 
ties of rectification, conductivity, propensity to ''snow 
up," action upon the electrodes, smell, and ease of 
handling ; and last, from a commercial point of view--- 


em? 
price. 


Do 


Fia. 7. Fio.. 8. 


The oscillograms hitherto considered have been curves 
obtained from cells working on low voltages with a non- 
inductive resistance as load. 

Fig. 7 shows a graph of a single cell working ‹ on the 
200-volt mains with a non-inductive resistance as load, 
and fig. 8 the same cell with a choke coil in series with 
the load. 

Whereas the voltage over the cell in the first case with 
resistance was 130 volts, with the choke in series the 
volts fell to 80. It was noticeable, too, that whereas 
with the resistance control the cathode was alive with 
small sparks, showing that the film of oxide was breaking 


Fia. 9. 


down, with the choke control the aluminium plate 
showed no trace of sparks whatever, demonstrating that 
resistance alone cannot break down potential. 
Comparison of the two curves is interesting, that of 
the resistance-controlled current following more the shape 
of a sine wave, whereas that of the choke-controlled 


* Allumage Electrique, by Maurice Sainturat, Part I, p. 236. 
910. 
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curve is more peaked. The areas.of the two curves, 
however, do not differ materially. 

Fig. 9 shows the current and voltage curves over a 
cell arranged as in fig. 4, rectifying both pulses of the 
current. The voltaye curve is superimposed on the 
current wave to which it belongs, the other half in the 
inverse direction being the voltage over that half of 
the transformer secondary which is idling. It will be - 
noticed in several of these oscillograms that the current 
and voltage curves are not entirely in step, and that 
in figs. 9 and 11 the current hardly reaches zero. This 
is due to the capacity effect of the aluminium plates. 
Nodon states their capacity to be one microfarad per 
square centimetre, and undoubtedly they act as con- 
densers of a high order. 

The writer is inclined to think that when using both 
pulses of the wave, the rectifying power of cells is in- 
creased, since an alternate path being provided for the 
current (which would otherwise manifest itself as 
inverse), it tukes this path rather than break down the 
film of oxide at the remaining pole. 

Fig. 10 shows an oscillogram of the leakage current 
between the two aluminium plates. This current is 
largely wattless, but it has the effect of (a) warming up 
the electrolyte and (b) of tending to blow any safety 
fuses inserted in the circuit; another reason why the 
aluminium electrodes should be kept as small as possible 
compatible with reasonable current densities. 

Fig. 11 is a graph showing the current and voltage 
curves of a 12-volt accumulator utilising both waves of 
the supply current. 

The most noticeable point is the fluctuation of the 
voltage over the accumulator terminals. I understand 
that such pulsating currents applied to secondary cells 
are not disadvantageous, the continually applied pulses, 
with periods of rest intervening, stimulating the chemi- 
cal changes which occur, even better than a continuous 
current of the same mean value would do. 

With respect to the efficiency of these cells, an overall 
efficiency of 44 per cent. has been noted, this including 
losses in the cell and the transformer, 


umeros 


Fio. П. 


Since observation on the oscillograph showed the сиг- 
rent and voltage decidedly out of phase, it is not un- 
reasonable to assume an efficiency of 60 per cent. under 
favourable circumstances. 

A large amount of work undoubtedly remains to be 
done, and that I think by chemists who specialise in 
colloidal chemistrv, whose attention I should like to 
direct to the aluminium hydroxide precipitate. 


WHAT SHOULD A COSTING SYSTEM TELL? 


By FREDERICK 


THE question of what a costing system should tell has 
heen discussed innumerable times. It is raised here 
because of the hazy notions that still exist widespread. 
Except in the case of those firms which have a very 
clear idea of what they want to know, the efficiency of a 
costing systern depends entirely on the character of the 
works accountant who has charge of it. If he is easy- 


W. POPE. 


going, or fearful of the possible consequences of taking 
too strong a stand against the management, then this 
deplorable condition of things will be reflected. in the 
system ; 1f, while fully alive to the difficulties of running 
a workshop system and ready to co-operate as well as to 
advise, he sees that the essential principles of costing are 
not overlooked, then the perfect system (so far as the 
particular factory will allow) will be slowly evolved. 
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One of the misconceptions most frequently met with 


is that costing is estimating, or, at least, can be adapted 
to serve the double purpose of costing and estimating. 
Estimates are more reliable so far as they are based on 
cost records, but it cannot too often be pointed out that 
the estimating department is distinct from the cost de- 
partment. Labour, material, and overhead expenses 
vary from time to time—especially in these days—and 
the estimator relying. on the cost record of the product, 
has to bear these changes in mind. 

In this connection the question of depreciation of stock 
value may be brought up. There is an idea held by 
some people that stock values may be written down in 
the stores ledger at any time, and frequently, during 
a financial year. Take the case of a factory where the 
cost records are quite distinct from the financial books 
(the general practice, the writer believes), how can any 
comparison be made between the profit shown in the 
balance-sheet and the total profit shown in the cost 
records, if prices have been altered in the stores ledger? 
The writing down of stock values is, unfortunately, a 
very necessary thing in these days, but if, at the end 
of the year, you wish to check the accuracy of your 
systern, your object. will be defeated—unless you have 
kept very accurate records of any alterations. In the 
writer's opinion, the correct price is that at which the 
various items were taken into stock. This price re- 
mains until a new consignment (purchased during the 
current vear) comes into use. The question is one of 
mány which might be reviewed by engineers and works 


· accountants jointly ; it is one which is bound to arise 


where there is confusion between costing and estimating. 

What should a costing system tell? The manufac- | 
turer has first to make up his mind what he wants to 
know: methods-cannot be decided upon until he has 
taken this first step. He is, say, a manufacturer of 
electric motors, and the chief thing in his mind will be: 


that he must get the cost of any and every machine he 


is turning out, and that he must make comparisons with 
previous machines of the same size. The various parts 
have been machined in sets; what have they cost? Is 
there any variation from previous costs, and why? The 
building of cores, the winding and assembling of motors 
must be treated in the same way. 

Later on he will begin to take an interest in the 
monthly value of output, and compare again. The work 
done in various departments, and whether it is done in 
the best and cheapest way, will provide another field for 
investigation. As was said in a previous article, ‘‘ the 
secret of efficient costing is analysis." 

To the many problems of costing, a solution will only 
be found when some effort is made towards standardisa- 
tion of costing methods. Тһе Institute of Cost and 
Works Accountants, the employers’ associations, and the 
technical societies represent the ''big three’’ in this 
important matter, and if, in the meantime, they do no 
nore than lay the essential foundations of a standard 
costing system, the benefit to manufacturers will be 
immediate, and the way will be made for further 
investigation. 


ELECTRICAL PROGRESS 


IN PERU. 


Developments Leading to Demand for Electrical Machinery, Plant and Equipment. 


` By PERCY F. MARTIN, F.R.G.S. 


WirH the aid of foreign capital, drawn partly from the 
United States, Canada, and ltaly, a boldly-conceived 
scheme of electrical construction has been decided upon 
in Peru. The amount of capital involved, as a com- 
mencement, exceeds L4,000,000 ; but it is expected that 
before the whole of the projects are carried to consu- 
mation three times that sum will have been expended in 
the country upon construction work, new machinery, 
plant, fittings, and accessories. 

The two principal enterprises are those connected with 
what is known as the Dunsmuir concession, comprising 
electrically-operated railways, waterworks, and electric- 
light stations; and the contract of the Emprésas Elec- 
trícas Asociádas for the rehabilitation of the Lima 
electric light and street-railway systems. In connection 
with the last-named undertaking, Italian capital to the 
extent of L1,000,000 will be invested, the management 
of the company being Italian. Here one may expect that 
a large part of the equipment will also be of Italian 
origin. | ' | 


But so far as the Canadian part of the above named 


plans is concerned, opportunities for British manu- 
facturers of electrical plant will be provided. In many 
respects the Dunsmuir concession ік the more important, 
comprising as it does a great deal of construction and 
installation extending over a number of years. 

Apart, however, from these large enterprises, Peru 
offers a favourable market for electrical goods. Abun- 
dant water-power is available in almost any part of the 
country, while the laws governing concessions for its use 
are extremely liberal. On the western slope are found 
numerous streams; true, they are mostly small, and in 
dry seasons dwindle considerably ; but modern engineer- 
ing knows how to provide against complete dryness, and, 
by the construction of dams at suitable spots, cause the 
streams to supply a fairly abundant power throughout 
the year. In numerous cases storage reservoirs can 
easily be installed on the watercourses ; but to-day large 
quautities of water are allowed to run into the stream 


during the rainy season—completely to waste. On the 
eastern slope there are steep descents, and, in addition, 
plenty of water flows from the snow-capped mountains 
or from the plentiful rains that fall at all times during 
the year. It is in this section of the country that the 
large developments of the future will take place. 

Hitherto there has been little opportunity to develop 
sites on a large scale, because there has been no market 
for the current ; but with the introduction of the enter- 
prises above referred to the possibilities are almost un- 
limited, especially when mining and industrial enter- 
prises requiring power are taken into consideration. 
All the larger Peruvian towns possess electric-light 
plants. But the installations are not large in compari- 
son with those of other South American States. In Peru 
to-day in all probability the whole of the generators have 
a total capacity of little more than between 40,000 and 
45,000 kW, distributed as follows: In the mines, 25,000 
kW’; in the larger cities, Lima, Arequipa and Cuzco, 
14,500 kW ; and in all the rest of the country, 3,000 to 
4,000 kW. The electricity at the mines is used almost 
entirely for power, only a small part of it being avail- 
able for the use of individuals who might be regarded 
as possible purchasers for current-consuming devices. 
The smaller plants scattered throughout the country can 
only be reached through the medium of dealers in Lima, 
the capital; these, in turn, sell to the small dealer or to 
the consumer direct. 

5o far, the market for electrical supplies has been con- 
fined practically to the three cities mentioned; but in 
view of the concessions referred to above the scope will 
һе widely extended, and a large portion of the popula- 
tion hitherto deprived of the facilities afforded by elec- 
trical installations will be benefited. With the intro- 
duction of new methods and devices, & wider develop- 
ment of the electrical industries may be looked for. 
Even as things are to-day, however, such cities as Lima 
and Arequipa offer an opportunity for the sale of small 
electrical devices. The customers of the Lima Light, 
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Power and Tramway Company rose from under 11,000 at 
the end of 1916 to nearly 16.000 at the beginning of 1922. 

The principal markets for electrical manufactures are 
to be found in house lighting, shop and window lighting, 
electrical signs, municipal lighting and farms 
(haciendas), and lighting and power in Ше agricultural 
districts; many of these already have small sets, but 
hundreds are still without them. There is ample reason 
to believe that, if approached with attractive offers, 50 
per cent. of the Aaczendas unsupplied would be willing 
to introduce small plants for lighting the buildings. 


There are also many small towns as. yet unpro- 
vided with electricity which would no doubt Бе 
willing to enter into contracts for the establish- 


ment and equipment of central stations and trans- 


mission .lines. --Where electricity. has, been. installed, 
there would arise & steady demand for such equip- 
ment as lamps, wire and wiring devices. A sub- 
stantial trade may also be catre on: with the larger 
mining districts of Huancayo, Oroya; Casapalca and 
Junin, where hydro-electric plants are already installed. 
Although the managements are mainly American, there 
is no prejudice against British manufactures, and, in- 
deed, several British sets are in use. It may also be 
of interest to note that at Junin some new vanadium 
mines are to be shortly opened, in connection with which 
enterprise ‘a large electrical plant is contemplated. 
Other stations are being contemplated in Peru, which 
may be regarded as one of the more promising of the 
South American markets at the present time. 


HINTS ON RUNNING AN ENGINEERING 


DuniNG recent years a large number of small engineering 
works have been opened. In many cases the proprietors 
are working engineers who have never had the oppor- 
tunity of obtaining training in modern business 
methods. The need of a satisfactory system of organisa- 
tion for their business is often felt by these firms, but 
usually the engineer-owner does not know where to start, 
or the principles upon which his business should be 
based. The following hints, therefore, may prove help- 
ful to readers of this journal. | 

Every order received should zmmedzately be entered 
in the ‘‘ Orders Received ’’ book, and the order should 
be known by this number right through the works. The 
following ruling is useful :— 


J.O. No.| Date. | Name of Customer. Description. | Order No. 


—— — —— — eee -—- 
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When instructions have been issued to the works to 
proceed with an order, the workman should enter on the 
daily time sheet the number of hours worked on each 
job; in every case using the number allocated to the job 
in the orders received book. . The time sheet system can 
be varied according to the nature of the business; in 
some cases, a weekly time sheet is better than a daily one. 

When materials are required from- the, stores, a 
“© Requisition Form ” should be made out and signed by 
the foreman. Every morning these forms for the pre- 
vious dav should be sent from the stores to the office, 
where the various prices should be filled in and entered 
upon the respective cost sheet. The job order number 
should be put on the requisition form, and this number 
should correspond with the cost sheet to which the 
amount expended on materials is posted. 

Similarly, the total number of hours worked on each 
job should be transferred from the time sheet to the cost 
sheet. To the total obtained should be added a certain 
percentage for “© non-productive " wages paid, and thus 
the prime cost of each job can be ascertained. To this 
should be added a percentage for the overhead expenses 
of the factory (e.g., rent, rates and taxes, lighting, in- 
surance, &c.) and then the estimated percentage for 
profit. 

All invoices sent out should be typewritten. — It is a 
good plan to have the invoices numbered and made up 
into pads. Аз each invoice is made out, a carbon copy 
ean be taken, and from this can Бе entered the day book, 
or. alternatively, it is possible to post direct to the 
ledger, and simply make out a summary invoice sheet 
showing the total invoiced for the month. 

For invoices received, the following method will be 


(COMMUNICATBD.) 


these matters carefully, 


“SHOP” 


—_ 


found satisfactory... The advice notes ahould T checked 
against the goods as soon as they are delivered ; if every- 
thing is in order, the advice note is initialled by the 
storekeeper, and passed through to the office. The in- 
voice can be compared with this, the extensions checked, 
and the name of the supplier, particulars of goods, and 
the total amount entered in the purchase journal. 
Every month the purchases should be analysed, and the 
various totals posted to their respective accounts in the 
‘t Impersonal ” ledger. If materials are bought for work 
outside the '' shop,’’ the total of the invoice received сап 
be entered direct on to the cost sheet, and if, later on, 
any materials are returned to the works from the job, 
these niaterials can be credited on the cost sheet. 

At the end of every week there are the usual wages to 
be paid. The rates of labour, number of hours worked. 
name of workman, fares spent (less insurance due) should 
be entered in this book. - The following ruling has been 
found efficient : — 


WAGES, Week ending............ 
| a Total 
Hours Name Rate.| Wages. | Fares. | Total. | Тозе. Paid 
el ea a SN жеш шы ӨЕ 
E jid 
| | - 
| (К et 
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_ The number of hours worked can be obtained from the 
time sheets, and these sheets should be compared daily 
with the time book showing the time of workmen's 
arrival and departure. The total of the wages book 
should agree with the labour on the cost sheet, plus any 
time worked not booked on jobs. 

Correspondence should always be attended to the first 
thing every morning. Any quotations should be 
dispatched immediately (if this is possible), and a care- 
ful record should be kept of these. If no reply is 
received within a reasonable time, it is well to call upon 
the prospective customer and find out if any further 
assistance can be rendered. All orders should be acknow- 
ledged the same day as received, and queries ang com- 
plaints dealt with forthwith. 

It is essential that periodically a Trading account, 
profit and loss account, and Balance sheet be drawn up. 


For this purpose, it is necessary to take stock. The 


“ work-in-progress " must also be included, and as these 
two items bear an important influence on the balance 
sheet, great care must be exercised to verify the accuracy 
ot the figures obtained: | : 
Depreciation, goodwill, plant and machinery are sub- 
jects too vast to enter into here, but it is well to study 
in order that the financial posi- 
tion of the firm may be correctly ascertained at any time. 
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As brietly reported in last week's issue,, the, inquiry into the 
proposals submitted by the Corporations of Blackburn and 
Preston jointly and by the North-East Lancashire Electricity 
Conunittee for the improvement of the existing organisation 
for the supply of electricity in the Mid-Lancashire District, 
was ópened at the Preston Town Hall on February 30th, It 
$us tüntinued during the week, and came to an end on Mon- 
day last. The Commissioners, were Sir John Snell (chair- 
man), Sir Harry Haward and Mr. W. W. Latkie, accompanied 
by Mr. E. W. Hudson, legal adviser, and Mr. S. Cumberledge, 
clerk to the Commissioners. Mr. T. Rowland Harker appeared 
for the Corporations of Blackburn and Preston, instructed by 
Mr. Lewis Beard, Town Clerk of Blackburn, and Mr. Alfred 
Howarth, Town Clerk of Preston; Mr. W. E. Tyldesley Jones, 
K.C., and Mr. T. B. Leigh, instructed by Mr. J. D. Ritchie, 
Town Olerk of Burnley, and hon. seéeretary' of the North-East 
Lancashire Committee, appeared for the Corporations of 
Burnley, Blackpool, Accrington, Colne, Darwen, Rawtenstall, 
Bacup and Haslingden, and the Urban Districts of Brierfield 
and Flee$wood; Mr. Craig Henderson, K.C., appeared for the 
Lancashitp Electric Power Со.; Mr. A. Tylor for the London, 
Midland & Scottish Railway Co.; and Mr. H. W. Cleaver for 
the Lancashire County Council; Mr. W. Pilkington represented 
Leyland Motors, Ltd. | 

In his opening statement, Mr. RowLAND HARKER said there 
were fundamental differences in the two schemes that had 
been put forward. Two areas widely different in character 
had to be considered. To the westward of Preston was a 
district of a residential character, including the coast towns 
of Fleetwood, St. Annes and Blackpool. The other area, 
stretching from Preston to Colne in the north-east, and to 
Rawtenstal] in the south-east, included districts that were un- 
developed industrially and were of an agricultural nature, but 
in the main 16 was an industrial area, and a most important 
centre of the cotton industry. There was a number of engi- 
neering works of considerable size, and a few coal mines. So 
far as the cotton industry was concerned, experienced men in 


the trade differed widely in their views as to the use which - 


could be made of electrical energy quite apart from the ques- 
tion of cost. In Blackburn and Preston there were men who 
anticipated a very great future for electrical development in 
the cotton industry, but he believed in the neighbourhood of 
Burnley a contrary view was taken. He believed some of the 
opposition to the Blackburn and Preston scheme was due to 
the differences of opinion. 

Mr. TYLDESLEY JONES said no evidence need be called to 
prove that, apart from cost, electricity was suitable for the 
cotton industry. 

Mr. HARKER said the actual experience at Blackburn was 
that since October, 1921, when a station started running, ten 
mills had come on and eleven had applied and were waiting 
to be connected. There were 120 other mills in Blackburn 
alone, which. indicated the enormous possibilities. . No definite 
information had been obtained from the Railway Co. as to.any 
proposals for electrification of the lines in the district, ‘but 
the line from Blackburn and Burnley to Blackpool would 
eminently lend itself to that. There were few such important 
districts in England which until quite recently were, so badly 
off in ‘respect of the supply of electricity. The’ Burnley 
scheme left Preston in a state of splendid isolation. His 
chents’ idea was that the undertakers owning the stations 
should contmue to supply consumers within their own limits, 
and sell any surplus to the Joint Authority for distribution in 
bulk to others who might require it. By 1931 the three large 
stations would be in full commission, a complete, system of 
transmission lines would be working, and .the uneconomical 
stations would be shut down. It was estimated that by 1931 
there would be 85 million units available for purchase and 
distribution by the Authority. E 

Mr. Henry Аѕтівү BELL, Chairman of the Electricity Com- 
mittee of the Preston Corporation, examined by Mr. Rowland 
Harker. said that his Corporation left the inclusion of Clitheroe, 
Preesall and Garstang in the proposed district entirely to the 
Commissioners. It agreed to the Blackburn station being 
connected with the Preston station with a duplicate main, the 
cost of which was estimated at £138,000. The Corporation 
recently acquired the undertaking of a company in Preston. 
At the moment, however, the available supply was entirelv 
inadequate. People who intended to electrify their plant, hut 
who were not able to secure the supply they desired, had put 
in new stenin plant, and applications for domestic supplies had 
‘also been turned down.” The station which was situate on the 
River Ribble: was sanctioned in 1921, and would probably be 
m ccmnission some time in 194. They were confident that 
it would start with a load of 8,000 kW, practically 5,000 in 
excess of the present supply. That figure represented the 
deman for'powet. Lighting, heating and domestic purposes 
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bad. been left entirely out of account in making the calcula- 
tion. On the route of the transmission main between Preston 
and Blackburn there was a number of places of some import- 
ance which .could be connected up to the line. To the west 
of the town, with the exception of two or three cotton mills, 
there was nothing which would take power in bulk. Between 
Preston and Blackburn, however, there was a large number of 
cotton mills. In reply to the Chairman, the witness said the 
connection from Blackburn to Preston was immediately neces- 
sary in order to relieve the Corporation, even when the new 
station was in commission. The expenditure of £138,000 
would obviate an outlay which would otherwise have to be 
meurred upon spare plant in those two stations, and would 
bring revenue to the two towns from the industrial districts 
close to. His Corporation was definitely of the opinion that 
the existing generating stations should remain in the hands 
of the people who erected them. In the scheme provision was 
made for the ultimate expansion of the Preston station to 
50,000 kW, and when the necessity arose it would be enlarged 
by the Corporation at its own expense. 

On Wednesday, Mr. HARKER said that on the question as 
to what control, if any, was to be given to the Joint Electri- 
city Authority of the generating stations, his clients thought 
it. would be right and proper for a clause to be inserted on the 
lines of Clause 33 of the Draft London Order, which provided 
that any two or more authorised undertakers might enter into 
en arrangement with regard to the joint working of their 
stations, but in negotiating and considering such an arrange- 
ment they must consult the Joint Electricity Authority. If 
the two parties could not agree, their views would have to be 
submitted to the Commissioners. 

Mr: HENRY AsTLEY BELL said his Corporation was anxious 
to see a Joint Electricity Authority set up, because they 
were going to' deal with considerable areas of undeveloped 
country, and he understood that the Joint Electricity Authority 


- was the only authority that would have power to enter those 


areas and lay the necessary mains to secure a supply of elec- 
tricity, whereas an Advisory Board would be able to do 
nothing but advise. In answer to Sir Harry Hawarp, the 
witness said that the Preston Corporation was quite new to 
the electricity business. The present expenditure on capital 
account was about £300,000, and related mainly, if not 
entirely, to the purchase of the National Electrical Supply Co.'s 
undertaking. Assuming that the cominitments in connection 
with the new station on the Ribble reached an approximate 
figure of £420,000, it would bring its commitinents to £720,000. 
Sir Harry НАМ АЕР: Would the Preston ation be 
prepared to face a capital expenditure on its electricity under- 
taking of £1,170,000?— We have always had the figure of 
40,000 or 50,000 kW in our mind, and were always prepared 
to see it through, but there js no definite resolution binding 
this Corporation to that. In any case, it would proceed by 
very easy stages, and that capital expenditure woüld not be 
incurred ‘unless a strong convincing case were made out that - 
it would be required. | 
Councillor Henry Russert Нокхвү, Chairman of the Black- 
burn Electricity Committee, said the cotton mills in his dis- 
trict now using electrical power had a consumption of 7,118 
h.p., and those for which applications had been received repre- 
sented 6,068 b.h.p. In addition, there were about 580 appli- 


" cations for ordinary domestic supply. His Corporation came 


to the same conclusion as Preston on the subject of the transfer 
of the generating station to a Joint Electricity Authority, and 
dt regarded as an essential feature of any technical scheme 
the linking up of Blackburn and Preston and the extension 
of the latter station to its economic capacity. Cross-examined 
tw. Mr. Cratc HENDERSON, he agreed that Blackburn had no 
desire to interfere with the local rights and powers of the 
Lancashire Power Co. in the area. 

Mr.. WiLLIAM BIRTWISTLE, cotton mill proprietor, who has a 
controlling interest in a number of manufacturing concerns 
sin’ Lancashire, including Preston,. Blackburn, Darwen, 
Haslingden, Great Harwood, and Withnell, said he had 
adopted electrical power in many of his concerns. Variation 
in speed was one of the difficulties in the process of spinning; 
the highest point of the variation was where the worst yarn 
was produced. His experience was that with the electrical 
drive they got a higher speed without variation and a better 
varn than with steam drive. They were getting in 43 
hours very nearly the output previously got from steam- 
‘driven plant in 554 hours. He thought they could still get а 
little higher. Another advantage, so far as the workpeople 
were concerned, was its cleanliness. Moreover, as they were 
paid according to output, their wages were üunproved. Pro- 
bably the electric drive was less liable to accident than steain. 

Mr. GronGE. BIRKETT WiLt1AMSON, chief engineer to the 


Amalgamated Cotton Mills Trust, was authorised by the North 


Lancashire Cotton Masters’ Association to give evidence. 
Under his control as engineer he had 38 separate sets of power 
plant, totalling altogether 37,500 h.p. and 25.000 kW, of which 


-6,800 kW was at present in use. Of that quantity, 2,250 kW 
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was supplied by public supply authorities, and the remaining 
4,300 kW came from plant laid down by individual manu- 
facturers. He thought the working cost, the price paid for 
the energy consumed, was rather higher for electricity than 
with an up-to-date steam plant. In the matter of initial 
capifal costs and installations, with the usual group drive, that 
was with large motors, the first cost was less than with a 
good steam plant, but where there was a great sub-division 
of the power with small motors, the first cost might be, and 
usually was, higher than with a steam plant. The advantage 
of electricity over steam, from the point of view of the arrange- 
ment of the machinery in the mills, was that the separate 
machines could be arranged without any regard whatever to 
the shafting or prime mover, and the machines could be 
arranged to the best advantage, from an operating point of 
view, independent altogether of the power plant. 

Mr. JAMES ARCHIBALD ROBERTSON, consulting engineer, Man- 
chester, gave details of the proposed scheme. The district 
was in need of increased supplies, and was one of the areas 
that proved the need for a co-ordinating authority to a greater 
extent than any other district in England. In South-East 
Lancashire the cotton industry was adopting electricity on 4 
very large scale, Bolton having some 23,000 h.p. in the textile 
trade, Manchester 22,000 h.p., and the Lancashire Power Co., 
covering a number of the smaller in South-East Lancashire, 
had 33,000 h.p. of textile load on its lines. 


(To be continued.) 


The Blackburn and Preston scheme was drawn up by Mr. 
J. A. Robertson, while the alternative involving an Advisory 
Board was prepared jointly by Mr. Blackmore and Mr. C. L. E. 
Stewart, borough electrical engineer and tramway manager at 
Rawtenstall. On the fourth day of the inquiry it transpired 


that the latter scheme was so strong that witnesses were not . 


called, und the Blackburn and Preston authorities came to 
terms, the scheme being submitted as an agreed scheme, 
limited to 1926, with an estimated total capital expenditure of 
£343,000. 

The following generating stations will continue to be used: 
Accrington, Blackburn (Whitebirk), Blackpool, Burnley, Colne, 
Darwen, Fleetwood, Nelson, Preston (Ribble), Rawtenstall, 
and St. Annes. When required, a new generating station will 


be erected at Padiham by either the Burnley Corporation ог. 


the Lancashire Power Co. 
The generating stations to be closed down are those at 


Bispham, Blackburn (Jubilee Street), and Blackpool and Fleet- : 


wood (tramway). 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 
address in our possession. 


The Placing of Contracts by Public Bodies. 


I have read with interest Mr. C. W. Crosbie's letter on the 
'" Placing of Contracts by Public Bodies," and would state 
that were conditions normal or similar in the countries we 
are in competition with, the remarks made would be per- 
fectly correct. 

The reason the present position is totally different and ren- 
dered extremely difficult 18 because :— 

First, our rate of taxation is enormously higher than that 
of our chief competitors. 

Secondly, our rate of wages is much in excess of that of our 
chief competitors. | 

We are to-day the highest-taxed country in the world. This 
taxation has enabled us to balance our Budget, pay our way, 
and so bring the pound sterling nearly to normal. 

Our chief competitor has not attempted to balance her 
Budget, but is to-day subsidising her railways, post, coal, 
and bread stuff, consequently her taxation is comparatively 
light; the wages paid to workers are a mere fraction of what 
1s being paid in this country. 

If we were to-day to act on the suggestions made by the 
writer of the letter in question, the number of unemployed 
would still further increase, the cost of employment relief 
would also increase, a number of works would have to close 
down further departinents, and our rate of taxation would be 
much heavier. 

There is a remark in the letter in question. which states 
that '* it would be better if the town which requires its plant 
would apply the difference in cost between British and foreign 
plant in more profitable local emplovment, or in the last 
resort to the alleviation of its own distress." I should like to 
know what more profitable employment can be given than 
emploving workmen on the skilled. work which they are in 
the habit of doing, rather than giving it in the way of doles, 
Which in time lessens the desire for work and has a tendency 
to make the workman lose his skill. 

The very fact of à number of large manufacturers to-day 
making only from 40 to 60 per cent. of their production 


and success of their apparatus. 


is sufficient proof of the increased cost of the goods or of the 
unprofitable nature of the work. If the manufacturers could 
get back to nearly their full production it would enable them 
to work profitably by proportionately reducing their overhead 
charges, and the only way to enable the manufacturers to do | 
this is by their being able to procure sufficient work to employ 
the full number of hands. 

Even Belgium, France, and Italy are not as yet 
fully taxing their population, neither have they balanced 
their Budgets, consequently many of the manufacturers in 
those countries are being subsidised to the extent of being 
much less heavily taxed than we are, and consequently having 
overhead charges much lower than ours. Were those countries 
taxed proportionately to the revenue requirements, to enable 
them to balance their Budgets, their prices would be con- 
siderably higher than they are to-day. ` | 
| Albert A. Goldstone. 
Manchester, February 22nd, 1923. 


The writer desires at the outset to express his regrets and 
to apologise for an error, which escaped his notice, having 
reference to the cost of energy in respect of the copper losses 
which were stated to have been computed at 20 per cent. load 
factor, whereas the figures given represented the cost at 100 
per cent. load factor. Making the necessary adjustment in 
Pr ig the difference in present value would etand at 

542. 

Turning now to the points raised in Mr. Austen Stigant’s 
letter, the writer has handled a good many quotations for 
transformers, and cannot recollect ever having had definite 
tolerances put forward voluntarily by British firms, the p 
tice evidently being not to do so unless the contract is subject 
to a penalty and bonus clause, and, consequently, he assumed 
a figure which would represent more nearly the position in a 
case where one firrn would submit to a penalty without the 
corresponding obligation of a bonus and another which would 
not accept such terms. 

With regard to the question of price, the figure of £260 
was taken from a recent number of the ELECTRICAL REVIEW 
announcing the placing of a contract, and therefore the £200 
stated by Mr. Stigant would appear to be either too low or 
the quality and performance of the transformer are not com- 
parable with those of the £260 transformer, or otherwise his 
firm might have been successful in securing the contract which 
went to another firm. | 

The writer's varied experience both as a salesman and 
purchaser, at home and abroad, his intimate knowledge of 
the operation of British and foreign plant and his connection 
for a number of years with two British electrical firms of 
the highest reputation enable hiin to take a broader and less 
prejudiced view of the relative merits of British and foreign 
machinery than would have been the case had his experience 
been limited to a solitary firm and to this country alone. 
Consequently, he is unable in general and unqualified terms 
to concede superiority to British plant, of which Mr. Austen 
Stigant is so absolutely convinced. | 

Engineers who are conversant with facts and practice in 
the art of their profession recognise that there are Contin- 
ental firms whose standard of excellence 15 quite the equal of 
that of any British firm, and here reference need only be made 
to two out of many, Tosi and Sulzer. In Mr. Stigant’s own 
branch the writer could name at least one Continental firm 
whose achievements, in the matter of the size of single units, 
output, and voltage, are as yet unequalled by British firms, 
with the exception of one at present engaged in the construc- 
tion of an exceptionally large transformer. The writer can 
hardly be singled out for his ignorance of facts when a recog- 
nised authority on h.p. transmission and distribution has 
recently had occasion to write to this journal inquiring whether 
any transformers had been manufactured in this country coin- 
plying with certain particulars indicated by him.. One manu- 
facturer replied giving a few isolated examples—a drop in the 


. ocean of Continental experience. 


As regard fallacious reasoning and arguments, the writer 
is content to leave that to the judgment of others, only re- 
marking that he is doubtful whether Mr. Stigant would, in 
the conduct of his own personal affairs, put into practice the 
principle he enunciates—i.e., of making a free gift of not 
less than 45 per cent. (his own figures) of the value of every 
purchase he makes; further, he would probably have been 
better advised. in his sweeping kcondemnation of foreign 
manufactures, had he reflected that his own firm. in common 
with others in this country, purchase from abroad a very im- 
portant and essential component of their products, upon 
which they depend to a very large extent for the reliability 


C. W. Crosbie. 
Bedford, February 26th, 1923. 


I desire to reply to the letter in your issue of February 
16th, headed '' The Placing of Contracts by Public Bodies." 

Tt is with some regret that I read in an electrical trade 
journal a suggestion that. electrical plant should be purchased 
from abroad because it is cheaper, in order to enable the 
manufacturers of other trades to export their goods. This 
policy is recommended by your correspondent as ''the only 
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sane policy," and one is led to believe, either that he is one 
of the manufacturers desiring to benefit by the impertation 
of cheap electrical machinery, or alternatively, that he is the 
representative of a foreign manufacturer of transformers. 

It is regrettable also to read that patriotism is a '' catch 
phrase." One knows it to be something very much better. 

My principal reason for commenting on the letter is the 
basis of comparison upon which your correspondent calculates 
the financial benefits of the purchase of foreign transformers. 
There are many factors which could be criticised, notably that 
the capital cost of a British transformer of 200 kVA is more 
likely to be £200 than £260 as stated, &c., &c., but my main 
point of criticimn is that the British firms are alleged to take 
full advantage of the tolerance of the ruaranteed efficiency. 
Your correspondent's knowledge of foreign transformers 
probably justifies him in assuming that foreign firms 
deliheratelv calculate so that full advantage is taken of what 
is intended to be—as its name implies—a '' tolerance." Тао 
not think he has any ligitimate reason for supposing that 
British manufacturers do so. As a fact, it is very seldom that 
a British manufacturer uses the tolerance. 

It can be shown that with a guaranteed efficiency of 98 per 
cent. on a 900-kVA transformer, with the Pritish manufac- 
turer living up to his contract and the foreign manufac- 
turer taking advantage of the .2 per cent. tolerance, the 
British offer is 14s. 104. higher than that of the foreign 
manufacturer even if the foreign price is 20 ner cent. lower 
than that of the British one. ` 

Dealing with the last paragraph of the letter, one’ wishes 
that the writer would follow his own advice and '' allow trade 
to take ita natural course." The natural course seems to be, 
at present. the instinctive wisdom of giving work to one's 
fellow-countrymen rather than unemployment doles. 


R. H. Schofield. 
Hollinwood, February th, 1928. 


Theft of Electricity. 


We find published in your issue of January 19th, a letter 
from Mr. Preston with reference to the theft of electricity 
and ifs prevention. Mr. Preston bemoans the fact that no 
manufacturer has vet put on the market a meter and fuse 
unit mounted in the same case so as fo vrevent consumers 
from tampering with the meter. As it happens, we have 
recently brought out a meter-protecting cover which we think 
exactly meets Mr. Preston’s requirements. 

The mounting consists of three metal strips welded tocether 
in the form of an '' H." The meter is hung bv means of » 


stud on the middle limb of the mounting, and is secured by | 


two screws tapped into the lower crossbar. The fuses »re 
mounted on the unper crossbar above the meter. The 
mounting is attached to the wall bv means of fonr screws 
nassing through the upper and lower crossbars. The cover 
fits closely over the meter. and 1s attached to the mounting 
by four ordinary cover-fixing nuts. Apertvres are provided 
above the meters to facilitate inspection of the fuses. 

We believe this arrangement answers all Mr. Preston’s 
requirements and meets the needs of those engineers who 
want to give the meter adequate protection against any 
possibilitv of being tampered with. 

Landis & Gyr, Ltd. 
"LrEew. R. Lester. 
Hampton Hill, February 26th, 1923. 


i Arc Welding. 


I should like to add a few remarks on the above subject to 
those which have already appeared in the ErecTRICAL REVIEW. 

With reference to the letter in the issue of the 9th inst., it 
may be stated that the a.c. arc is an example of '' unidirec- 
tional ’’ or continuous conduction, and on this depends the use 
of the arc, in another branch of electrical engineering, for 
rectifving alternating voltages. The condition which Mr. 
Langdon-Davies calls '' continuity " in his letter is due to the 
slight conduction which takes place through the residual 
vapour between the electrodes, and thus, when the voltage is 
not sufficient to *‘ strike " an are, this vapour conduction 
carries the current. The power factor of the arc is not due 
to the regulating devices in the circuit; the power factor of an 


arc, when the carbon is soft and the arc is steady, is near - 


unity. When the carbon is hard and the arc unsteady, the 
power faetor falls, and in extreme cases becomes as low as 
0.6. This is also the case, but in a greater degree, with 
metallic electrodes. 

Regarding the letter from Mr. Gilbert, in the current issue 
of the Review, I fail entirely to understand the remark that 
" the carbon electrode cannot be used with a.c.” T was cer- 
tainly under the impression that the carbon welding ага 
could be used as easily and well with a.c. as with d.c.; in 
addition to this the a.c. carbon are has several advantages 
over the metallic welding arc on a.c. 

First, in general the a.c. carbon are is more stable than the 
a.c. metallic arc, and can, therefore, be used with greater 
ease. Secondly, due to the lower resistancee of the residual 
vapour immediately after the passage of the arc voltage peaks 


` 


are found. In the case of metallic arcs these peaks are very 
high and sharp, and frequently reach values of several 
thousands of volts, and are thus dangerous to life, although 
this is not indicated on a voltmeter connected across the cir- 
cuit. With carbon arcs, on the other hand, these peaks are 
lower and rounded off, and the softer the carbon the greater 
is the latter effect. It will, therefore, be seen that the carbon 
arc on a.c. is far less dangerous than the corresponding 
metallic arc. Thirdly, the carbon arc has a greater length 
than the corresponding metallic arc, and is therefore easier to 
manipulate. 

Further, among welders of wide experience it is found that 
for many purposes the asbestos-covered electrode is preferable 
to the flux-covered electrode, provided it is correctly used, but 
of course, this condition governs all welding. 


Т. W. J. Powell. 
Barrow-in-Furness, February Ath, 1923. 


In reply to the article on “ Welding," by Mr. №. Langdon- 
Davies, having had a wide experience of electric welding of 
all classes, using a.c. and d.c., I find that operators prefer 
d.c., positive to the job (earth) in most classes of work, 
negative (earth) in some cases of cast-iron welds, using 
electrodes coated with a cheap flux (as supplied by Robinson 
and Hands Electrical Co., Ltd.) in preference to covered 
electrodes, and thereby obviating a hard black slag forming 


in the weld. 
| A. Fisher. 
Lincoln, February 96th, 1923. 


Electrical Engineers Remuneration. 


Are electrical engineers deteriorating in value? "The writer 
thinks so, in view of the fact that many unskilled men are: 
receiving better remuneration. "There is no trade or business 
wherein more knowledge and skill are required than that of 
electrical engineering; still the electrical engineer is seemingly 
not worth very much in these days. Why did we serve an 
apprenticeship? Why did we educate ourselves in the tech- 
nicalities of our business? We did those things for the doubt- 
ful satisfaction of earning a salary equal to that of a police- 
man or a bacon curer. Some people say: consider the satis- 
faction one has of knowing that one possesses skill and tech- : 
nical knowledge of one's business. To me that is just so much 
'' piffle,” as most people do not educate themselves merely for 
the purpose of knowing that they have been educated, but do 
so in the hope of their education being of financial value at 
a later date. The writer is not a B.Sc. nor an M.I.E.E., but 
has worked and studied hard for many years. Now that 
ability has been proved, he is not a little disappointed: to be 
receiving a miserable salary of approximately £200 per 
annum. I have endeavoured to improve on the figure men- 
tioned by answering many advertisments in your esteemed 
journal, only to be disgusted by offers of a salary a good deal 
less than the above-mentioned amount. This is the sort of 
thing that makes one say: '' Why did T trouble to serve an 
apprenticeship?” 


February 15th, 1993. 


Electrical Engineer. 


Therms and Kelvins. 


It isa little surprising that no notice has been taken of an 
error in the speech‘of Dr. Carpenter to the shareholders of the 
South Metropolitan Gas Co. on the 15th inst. The extract is 
from The Times :— 5 

| DEFINITION OF THE THERM. 

" Now, the unit of measure proposed was much simpler 


' than that already in universal use for the measurement of 


electric energy. This latter is based upon the deposition of 
silver from a certain salt of that metal, and has no other 
association with the great bulk of the uses to which that form 
of energy is put. The fuel Research Board took as its stan- 
dard the British thermal unit, used for over a century as a 
basis of calorific measurements in this country, and, in order 
to make it manageable as regards size, grouped one hundred 
thousand of such unite under the expression of ' therm.’ 

© Now, a British thermal unit was defined to be the amount 
of heat absorbed in raising one pound of water one degree 
Fahrenheit. Hence the definition of a therm is the amount 
of heat required to raise 100,000 Ib. (or 10,000 gallons. which 
is the same thing) of water one degree Fahrenheit in tem- 
perature.” "E ! 

Surely Dr. Carpenter knows that the silver voltameter 18 
not in universal use, and is merelv a final standard of 
reference; that the Kelvin or '' unit" is the actual unit by 
which we are metered and pay ; and that a. Kelvin is definitely 
3,440 British thermal unite or (say) one thirty-third of a 
therm, some 80 per cent. of which is actually recoverable in 
an electric kettle. One would have expected some of our 
publicity organisations to have pinned this erroneous state- 


ment down at once. 
J. W. Meares. 


Guildford, February 94th, 1923. 
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The E.P.E.A. and Halifax Corporation. 


With reference to the above dispute and your advertise- 
ment in this week's issue of the ELECTRICAL. REVIEW, I should 
like to make a few comments. You, Mr. Editor, are evidently 
fully aware of this dispute, because you have an article about 
16 on p. 294, and from the nature of the advertisement you 
must also know that this unscrupulous Corporation has dis- 
missed the whole of its technical staff, because it wishes to 
treat an agreement as a “scrap of paper” only. Now, sir, 
my point 1s this, that when the medical profession has a 
dispute with a Corporation the medical papers refuse adver- 
tisements from that Corporation, and I maintain that this 
should have been your course of action. e 

Many of our members have always theught that your 
paper was an employers’ paper, and this advertisement cer- 
tainly points to that assumption. My advice to all E.P.E.A. 
members is in future to leave your paper severely alone. 


E.P.E.A. Member. 
Barrow-in-Furness, February 95th, 1923. 


- 


Watt-hour Meters for A.C. Consumers. 


Mr. North's letter on this subject was probably interesting 
to many of vour readers besides myself. My problem is in 
connection with small electricity undertakings where for 
Various reasons а.с. must be employed, and the single-phase 
system, on account of its superiority as regards low cost of 
installation and simplicity of operation. We are intending 
to use kVA-hour meters for power circuits, pointing out to 
the consumer that he can obtain efficient motors by paying 
a little more for them. It is thus up to the consumer to use 
high-p.f. motors, and he is more likely to. watch his power- 
factor than if it does not matter to him. - 

The notoriously bad starting of the a.c. ampere-hour meter 
does not matter, because the starting current: of the motor 
is considerable, and the meter does not have very low currents 
to register. I find I can get the instrument I want from 
several sources. | 

There 13 one point on which I join issue with Mr. North, 
and that is where he says a charge based on the reading of 
. the ampere-hour meter would be high and illegitimate—but 
surely it is common practice now to charge per kVA and not 
per kW of maximum demand, and Ї do not see much difference 
between doing this and charging for ampere-hours. 

As to the lighting consumer. it is intended to use watt- 
meters, because if fans and domestic motors are used at 
Еи rates, the undertaking can afford to ignore the low 
p.f. 


A. Hugh Seabrook. - 
London, February 26th, 1923. 


The Sale of Wireless Apparatus, 


I note in reference to your leading article respecting the 
above that it does not appear to have drawn very much corre- 
spondence on the subject, which will, no doubt, cause you 
to think that the electrical contractor as a rule is apathetic, 
d in other words, bears out exactly what you said about 

im. 

I am not of the opinion that this is actually the case as, to 
take my own case, I have tried very hard to bring the matter 
down to something like a business footing, that is, to obtain 
from the different manufacturers of wireless apparatus actu- 
ally what certain sets were valued at to sell, and I have 
given specifications of different kinds for the purpose of 
obtaining proper prices on this footing. | 

So far, after about six weeks, I have only found one firm 
that offers an apparatus on a business-like footing. The 
replies received from the rest are so obscure that it is difficult 
to tell what they are offering. | 

[ have also ordered sets of apparatus from two different 
firms. and from the position of the town where I carry on 
business, naturally they must be of an expensive type, во our 
sale is not really expected to be very large; but I regret that 
in. both cases, although orders were stated to be delivered 
from stock, a month has gone by and so far nothing has been 
delivered to me, so that I-am afraid that the push I have 
made for the sake of selling these has rather been wasted. 

Your Manchester correspondent's remarks were quite in 
order, although I note vou seemed to think his meaning was 
rather obscure. T consider his strongest point was the remark 
that motor-car dealers could buy any of these articles at the 
same price as an electrical contractor; and in fact, i£ might 
be carried further, as all motor-car dealers can buy everything 
in the electrical line at the same trade price as we can; but in 
strange contradiction to this, neither your correspondent, 
nor anyone else in connection with the electrical trade, can 
buy a motor-car at trade price. 

T mention this with envy of the organisation of the motor 
trade, but if tt is such a closed. corporation as apparently 
it is, Why is it that it shonid be able to buy pur goods at 
the trade price? 

You can understand the pitch this has reached when I tell 
you that on more than one occasion, when ordering motor-car 


lighting sets, I have had a reply from the suppliets to ask me 
whether I am a member of the Motor Traders' Association, 
otherwise they could not supply me. 

I think that anyone connected with the electrical trade will 
appreciate how nice this is—to think that you cannot buy a 
purely electrical article at trade price, whereas а man who 
is not an electrical engineer сап buy, not only this article, 
but any electrical goods at tradé prices. | 

These remarks bring me back to the question why a garage 
or anyone except an electrical engineer exclusively trading as 
such should be allowed the trade price for wireless sets, as 
it must be quite evident to anyone that these are sold by 
cvery trade, and not only motor-car dealers. 

There is, however, one wholesale firm in our trade which 
is not allowing trade discount to anyone except electrical con- 
tractors; but it is not a very satisfactory idea to think that 
you are, and have been for a great many years, in a business 
that is considered to require technical. knowledge, and at the 
same time be expected to sell something that is also sold by 
a greengrocer in the same street. We | 

This, I submit, is not the fault of the electrical contractor, 
but of the manufacturer. IM c 

Your remarks in the leading article in respect of the ques- 
tion of an electrical contractor’s not selling wireless apparatus 
were, in a way, quite well timed, but you must not overlook 
the fact that the proper electrical contractor wants to see where 
he is first—at least the business electrical contractor does. At 
the present time there is no revival of trade to any great 
extent, as it is simply the old question over again of the new- 
comers that must have the work whether it returns any profit 
to them or not, and I am old enough to understand that this 
is the very worst form of business, as other people have to 
live besides vourself. So far from the electrical contractor 
being apathetic in the matter, I consider from my knowledge 
of other contractors that they have gone ahead, but 
they have been all practically on the same lines as myself, 
and that is, the utter lack of business on the part of the 
inanufacturer has compelled them not to proceed with the 
matter, as one cannot afford to sell articles which fequire а 
very great number of extras to make them work. Some of 
the quotations which 1 have reveived to a perfectly straight- 
forward specification have been just as if a dynamo manufac- 
turer were to supply you with a dynamo without an arma- 
ture, and on your drawing his attention to the fact, he would 
reply that, of. course, anyone would understand the armature 
was an extra. | m | 
. There are, however, two things required by the contractor 
before he can sell wireless apparatus: one is literature. in 
‘connection with it, of which—uafter a deal of .pressing—I have 
obtained a small supply from one maker;.and the other 1s 
the actual apparatus, which, so far, in my case, has not 
materialised, so I cannot send out the literature, as I have no 
apparatus to show. | TEE 

I should certainly be interested if a few more contractors 
would state their views, as the sale of wireless apparatus is 
not the only disadvantage we suffer from. .. | 
- Contractor. - 
February 13th, 1923. 


High- voltage Power Transformers. 


The writer would like to correct an error made in youmg: 
issue dated February 17th, 1928, re type of power trans- 
former. Instead of the words British manufacturers, &«., 
the words, practically all British manufacturers, &c., should. 
have been given. The error was mainly due to the writer's 
having forgotten, for the moment, the origin of the Met.- 
Vickers transformer manufacture. 

Indeed, almost all British manufacturers of power trans- 
formers can turn out the shell type if required, but the ques- 
tion in point is '' concentration " of manufacture. 

Taking the American continent alone, it is the  writer's 
opinion (based on actual field experience) that, for voltages at 
and above 60,000 volts, most of the bigger transformer instal- 
lations of the past were of the shell type '' pancake coil ” 
design, with leads coming out at the top of the tank. Some 
J) years ago the writer was installing in the U.S.A. the shell 
tvpe for 60,000-V service, and 16 years ago he was installing 
them (for 60,000-V operation) in the other hemisphere. Their 
long-period good service in all climates, at all altitudes, and 
for all characters of loads, is sufficient recommendation. The 
writer has given this type just credit in his book ** High- | 
Voltage Power Transformers.”’ 

William T. Taylor. 


London, February 24th, 1923. 


[We are indebted to Mr. W. T. Taylor for bringing out the 
facts regarding this subject. The time is at hand when our 
transformer manufacturers will be called upon to supply 
apparatus for installation in. this country to work at a pres- 
sure of 110,000 volts or more, and the correspondence initiated 
bv Mr. Taylor has helped to make clear to prospective buyers ~- 
the fact that apparatus is already obtainable in this country 
for these very high voltages.—Ebps. Бис, Rev.] 


Vol. 92. ‘No, cae Marca 2, 1923.) THE ELECTRICAL REVIEW. 


888 


BUSINESS NOTES. 


Bankruptcy Proceedings.—CuHarLes Јонм Cox, trading as 
C. J. Cox & Co., Pontefract Road, Castleford, Yorks., electrical 
and automobile engineer.—The receiving order in this matter 
was made on February 6th on debtor's own petition. The 
first meeting of the creditors was held on February 20th at the 
Official Receiver's office, 21, King Street, Wakefield. Trustee, 


Mr. W. Tate, Central Bank Chambers, Leeds, appointed Febru- 


ary ‘83rd. The following are creditors :— 


£ £ 
Avon India Rubber Co., Ltd. ... 21 Northern Radiators, Ltd. . 18 
Anglo-American Oil Co., Ltd. ... 27 Pontefract & Castleford Express 26 
Auto Components, Ltd. ... .. 21 Premier Motor Policies, Ltd. ... 17 
Bankers s 2 uet .. 916 Pirelli, Ltd. ... ou ves 2. 137 
Blackburn, W. S., & Co. .. 42 Rapson Tyre & Jack Co., Ltd. ... 17 
Butler, Allan Len ud .. 38 Spencer Moulton & Co., Ltd. ... 17 
British Oxygen Co. at .. l4 Short, W. & А, .. eo .. 13 
Carter, Bentley's & &undill .. 12 Sheard & Co. "m E .. 14 
Casperson Bros. 14 Thompson & Brown Bros., Ltd. 132. 


Chioride Electrical Storage Co., United Motor & General Insur- 


Ltd. ew m : 16 .ance Co., Ltd. ... en Же 
Courtnay, T. W., Ltd. ... .. 16 Vacuum Oil Co., Ltd. .. S. W 
Coghlan, E., Ltd. ... "s .. 27 Winn Rowland au ve ... 26 
Dunlop Rubber Co., Ltd. ... .. 59 Wilsons Printers (Castleford), Ltd. 13 
East London Rubber Co. ... 40 Wilson, Miss С. že ... 180 


Yorkshire Evening Post 


Electrical Engineering and Equip- e. 3d 
Ln .. 12 British Wireless Supply Co., Ltd. 52 


ment Co., Ltd... 


Greenwood, A. I. ... а .. 16 Сох, W.T. 

Gibson, R. A., & Co. s .. 37 Inland Revenue ы мг p 
Hirst & Sons wee ves .. 20 Halifax Permanent Benefit Build- | 
Hardy, George & Co.  ... .. 26 ing Society sas DN s 
Leo Swaine & Co., Ltd. ... 19 The General Motors Acceptance 


Motor Union Assurance Co., Ltd. 73 T" 
Mitchell, M. T. x И .. l4 Fawcett, T. P. р "e NES 7n 
Morley, T. B., & Co. ... .. 69 Castleford Urban District Council 95 
Northern Engineering Supply Co., Inland Revenue ү е ... 205 

Ltd. 7 Re" е .. 38 Stentophone Co., Ltd. ... . 43 
Michelin Tyre Co., Ltd. ... .. 22 Specialities (Liverpool), Ltd. .. 70 


Corporation 


OswaLD GREATHFAD & WALTER GREATHEAD, trading as Great- 
head Bros., 50, Burnley Road, Brierfield, Lancaster, electrical 
engineers and contractors. The following are creditors 


herein :— 

£ £ 
Beardsall & Co. . 84 Whittaker Bros. ... ze .. 20 
Ham & Samson  .. . 60 Greenhalgh, C. T Sis e. 19 
Palmer, Riley & Co. 23 


ARTHUR Curtis STUART and CYRIL PERRIER (trading as 
Stuart Wireless Telephone Co.), 109, Kingsway, W.C.—The 
first meeting of creditors was held on Monday at the London 
Bankruptcy Court before Mr. D. Williams, Official Receiver. 
The receiving order was made on February 12th upon the 
petition of Fellows Magneto Co., Ltd., the act of bank- 
ruptcy cited being notice of suspension of payment on Novem- 
ber 29th, 1922. The Chairman reported that the debtor 
Stuart had not attended under the proceedings. It appeared 
from the statement of the debtor Perrier that he was a 
British subject born in England. He came out of the Army 
shortly after the Armistice, and for a time was part proprietor 
of a night club in Shaftesbury Avenue, in connection with 
which he had a claim against a former partner for £1,200, 
which, however, he regarded as of no value. In 1922 he 
entered into partnership with the debtor Stuart in the business 
carried on as above; he provided £200 capital, but when he 
joined the partnership the business was in a bad way finan- 
cially, and promises of assistance which induced him to 
become a partner were not forthcoming. A private meeting 
of creditors was held in November, when a statement of 
affairs was presented showing [liabilities £4,000 against assets 
valued at £350. It was intimated that an uncle of the debtor 


Stuart was prepared to put up £1,500 if the creditors | 


would hold their hands, but upon it being found that Stuart 
had underestimated the amount of the liabilities, the uncle’s 
offer was not put to the meeting, and at an adjourned meet- 
ing it was decided to wind up the estate in bankruptcy. 
Shortly before the meetings were held, the landlord distrained 
at the factory in Lamb's Passage, Bunhill Row, E.C., and 
a few weeks before the failure the effects were sold. A few 
goods left on the premises had been sold to a dealer for 
£25, and a further £8 might be realised. A distraint had 
‘also been levied by the landlord at the offices in Kingsway. 
No statement of affairs had been lodged under the bank- 
гирісу, bat the debtor estimated the liabilities still at £4,000, 
and the only other assets were book debts, £150, and some 
company shares of no realisable value. The failure was 
attributed to broadcasting being held up by the authorities 
for six months, which prevented sales, the overhead charges 
going on notwithstanding, and to lack of working capital. 
In the absence of any offer, the estate was left in the hands 
of the Official Receiver to be wound up in bankruptcy. 

R. W. Russe, electrical engineer and contractor, 30, King 
Street, Bridlington. —First meeting March "th, at the Official 
Receiver's office, 48, Westborough, Scarborough. Public ex- 
amination March 90th, at the Court House, Scarborough. 

P. C. LerHERBARROW (Letherbarrow Bros.), electrical con- 
tractor, 1, Church Lane, Banbury.—Receiving order made 
February 21st on debtor's own petition. 

F. G. Goss, electrical engineer, 32. Windsor Road, St. 
Andrews Park, Bishopston, Bristol. Trustee, Mr. F. W. 
Darley, Official Receiver, 96, Baldwin Street. Bristol, released 

February 91st. | 


J. E. RoLLINSON, electrical engineer, Tavistock Chambers, 
Beastmarket Hill, Nottingham.—First and final dividend of 
2s 7d. in the £, payable March 5th, at Bentinck Buildings, 
Wheeler Gate, Nottingham. 

Company Liquidations.—CoNNoLLY Bros., Lrp., insulated 
cable manufacturers and electricians, Vale Mills, Blackley, 
Manchester.—This company was ordered to be wound up in 
July, 1919, and liquidation. accounts were lodged showing 
liabilities £22,906 and net assets valued at £17,442 after de- 
ducting £25,121 in respect of loans on debenture bonds and 
£24,889 for receiver’s liabilities. The failure of the company 
was attributed by Mr. H. Connolly chiefly to severe tom- 
petition, both at home and abroad. New first meetings of 
the creditors and shareholders were held last week at the 
Board of Trade Offices, Carey Street, W.C., to appoint a 
trustee in the place of Mr. J. M. Henderson, whose death was 
recently announced. A resolution was passed by the credi- 
tors for Mr. Ian Henderson, son of the late liquidator, and 
partner in the same firm, to fill the vacancy. The share- 
holders, however, desired the Otticial Receiver to take charge 
of the liquidaticn and the chairman announced that the reso- 
lutions would be reported to the Court, which would decide 
the matter. 

THEATREPHONE Co., Ltp.—A petition for the winding up of 
this company has been presented to the High Court by Мг. ' 
C. J. Day, accountant, of 69, Grove Green Road, Essex, and 
will be heard in London on March 6th. 

AUCKLAND ELkEcTRIC Tramways Co., Ltp.—Winding up vol- 
untarily. АП creditors have been or will be paid in full. 
Liquidators, Mr. C. G. Tegetmeier and Mr. P. M. Rossdale. 
Meeting of creditors March 9th, at 88, Kingsway, W.C.2. 

FLUORUNDUM FLAME CARBONS, LTD.—AÀ meeting of members 
is called for March 30th at 4, Pavilion Buildings, Brighton, 
to hear an account of the winding up from the liquidator, Mr. 
Е. N. Clarke. 

ALUMINOID, Ltp.—A meeting of members 18 called for March 
%th at the offices of Messrs. Murray, Burman & Co., 29, 
Princess Street, Manchester, to hear an account of the wind- 
ing-up from the liquidator, Mr. F. Selby Burman 

British Power Co., Lrp.—A meeting of members is called 
for March 22nd, at 9, Bedford Row, W.C., to hear an account 
of the winding up from the liquidator, Mr. T. W. Holland. 

SoLEcTRIC Co., Lrp.—A meeting of members is called for 
March 30th, at 4, Pavilion Buildings, Brighton, to hear an 
кш! of the winding up from the liquidator, Mr. F. М. 

arke. 

TELENEWS (1914), LTD.—A meeting of members is called for 
April óth at 12, Wood Street, E.C., to héar an account of the 
winding up from the liquidator, Mr. W. Nicholson. 

STANDARD ELEcTRIC ©су Co., Ltp.—Winding-up order made 
by the High Court on February 20th. Proceedings are re- 


_ ported on p. 359. 


STOCKWELL & Ons, I.rp.—A meeting of members is called 
for April 3rd, at 2, Fenchurch Avenue, E.C., to hear an ac- 
count of the winding up from the liquidators, Messrs. W. A. J. 
Osborne and H. Holmes. 

ANODE WIRELESS & SCIENTIFIC INSTRUMENTS, LTD.—A petition 
for the winding up has been presented to the High Court by 
Idris & Co., Ltd., of 190, Pratt. Street, Camden Town. N.W., 
and Caspar & Co., Ltd., of 33, King’s Road, N.W., creditors, 
and will be heard in London on March 13th. 

AcME WELDING Co., Il7p.—Winding up voluntarily. Liqui- 
dator: Mr. L. A. Kennedy, 236/8, Pentonville Road, N. Meet- 
ing of creditors March 8th. 

Rap1o Services, Lrp.—Winding up voluntarily. Liquidator : 
Mr. M. Hyams, 66, Chancery Lane, W.C. Meeting of creditors 
March 7th, at 2/3, Furnival Street, Holborn Bars, E.C. 

Econ MANUFACTURING Co., Lrp.—Winding up voluntarily. 
Liquidator: Mr. H. G. Ash, 6, Broad Street Place, E.C. 

City Enectric WELDING Co. (NEWCASTLE), Lrp.—A meeting 
is called for March 29th, at 16a, Grainger Street, Newcastle-on- 
Tyne, to hear an account of the winding up from the liqui- 
dator, Mr. J. C. Graham, Jr. 

Dissolutions of Partnership.—BunNrry ELECTRICAL MAIN- 
TENANCE Co., 12, Plumbe Street, Burnley, Lancs.—Messrs. 
J. H. Taylor, W. Burrell and W. A. Burrell have dissolved 
partnership. Mr. W. A. Burrell will attend to debts and con- 
tinue the business. 

SouNESS & GREEN, engineers, Milburn House, Newcastle-on- 
Tyne.—Mr. C. Souness and Mr. J. K. Green have dissolved 
partnership. Mr. Green will attend to debts and continue 
the business at the same address as J. K. Green & Со. — 

ScrENTIFIO WinELESSs  Co.— Wireless manufacturers, 188, 
Brunswick Street, Chorlton-on-Medlock, Manchester.—Messrs. 
G. Hopkinson, G. Tapley. A. D. Macbeth and A. E. Jones have 
dissolved partnership. Debts will be attended to by Messrs. 
Hopkinson, Macbeth & Jones, who will continue the business. 

Deed of Assignment.—T. KrarrNG, electrical engineer, 186, 
Westcombe Hill, Blackheath, S.E.—Particulars of claims to 
be sent, by March 14th, to the trustees, Messrs. W. A. J. 
Osborne, and F. B. Darke, Balfour House, Finsbury Pave- 


ment, E.C. 
E 
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Trade Announcements.—Mr. W. M. Woops has removed 
his London oftices to 15 and 16, Railway Approach, London 
Bridge, S.E.l. Telephone No.: “ Hop 6156.” 


MR. J. W. Hau, founder and late managing director of The 


New Switchgear Construction Co., Ltd., has severed his con- 
nection with that company and has commenced business on 
his own account. His London office is at 123, Cannon Street, 
E.C.4. 

Mn. R. J. BussELL has commenced business as an electrician 
at 12, Manor Road, Yeovil. 

Mr. E. L. Pamer, of the Electrical Supply Stores, has 
opened new showrooms, principally for wireless apparatus, at 
11, Fountain Street, Halifax. 

We are informed that a company has been registered under 
the style of Connor Lamps (Great Britain) LTD., with regis- 
tered oftices at 60, Wilson Street, Finsbury Square, London, 
E.C.2, to control the sale in Great Britain and Ireland of 
electric lamps of all kinds manufactured by the Condor 
Lamp Manufacturing Co., Venlo, Holland. The managing 
director of the new company is Mr. A. С. Peebles, O.B.E., 
who is a partner of the firm of Messrs. Charlesworth Peebles 
and Co. (134, St. Vincent Street, Glasgow), who are sole 
agents for Condor lamps in Scotland, Ireland and North af 
England, and who first introduced the Condor lamps into 
Great Britain over three years ago. That firm will continue 
to act in the territory mentioned, the business being carried 
on by Mr. Robert Shaw (Mr. Peebles’s partner) who is a 
director in the new company. | 

Mr. W. J. Moran has moved to larger premises at 153, 
Victoria Road, Swindon. | 

Tae Brusa ELECTRICAL ENGINEERING Co., LTD., announces 
that the address of its London office and registered office is 
now 88, Kingsway, W.C.2. Telephone number: '' Holborn, 
1990." Telegraphic address: '' Magneto, West Cent." 

Toe De.co-LigHTt Co., of Dayten (Ohio), U.S.A., having 
opened a branch of its business at The Ilyde, Hendon, 
states that Messrs. F. S. Bennett, Ltd., will no longer act as 
the company's concessionaires for the United Kingdom and 
Treland. 

Mr. Joun H. Scorr, who has been with Messrs. McGeoch 
and Co., Ltd., Glasgow, for the last 23 years, has now 
commenced business on his own account at 198a, St. Vincent 
Street, Glasgow, and has been appointed agent in Scotland 
for Messrs. Drake & Gorham (Wholesale), Ltd., for their 
specialities, i.e., lamps, fires, &c. Extensive stocks are held, 
including a full range of ship fittings. 


Catalogues and Lists.—TuHe Vator Co., Lrp., Aston Cross, 
Birmingham.—A circular letter and priced pamphlet adver- 
tising the '' Valor ” fire extinguisher, and an illustrated and 
priced leaflet dealing with a waste-uil filter. 

THe BnrrisH. L.M. Ericsson MaNuvraAcTURING Co., LTD.. 
International Buildings, 67-73, Kingsway, W.C.2.—A coloured 
show-card advertising ‘‘ Opera at Home " Ey radio-telephony. 

ScIENTIFIC APPLIANCES, 11 and 29, Sicilian Avenue, South- 
ampton Row, W.C.1.—An illustrated catalogue giving prices 
and particulars of electrical materials and accessories, includ- 
ing accumulators and dry batteries, insulated wires, radio 
apparatus, lighting fittings, instruments, &c. 

Messrs. J. Watton & Son (NELSON), Lrp., Walverden 
Foundry, Nelson, I.ancs.—An illustrated booklet describing 
the '' Bell " electric washing machine. 

Messrs. FERGUSON, Pain, Lrp., Higher Openshaw, Man- 
chester.—Catalogue 174 Al, an illustrated brochure dealing 
with heavy armoured switchgear (“Type Н ”) consisting of 
oil-immersed circuit breakers. 

Messrs. Henverson & THORNTON, [тр., 3, Perey Street, 
Tottenham Court Road, W.1.—February net trade price list of 
electrical accessories, including cables, conduits, switch- and 
fusegear, &c. Also an illustrated leaflet dealing with an elec- 
tric wash-basin geyser. i 

Tur LANCASHIRE Dynamo & Motor Co., LrD. (associated 
with the Crypto Electrical Co., Ltd., Trafford Park, Man- 
chester).—A small pamphlet advertising “Crypto” single- 
phase induction motors of from & to 20 b.h.p. 

BLANDFIFLD MaxvracrvRING Co., 708, London Road, Croy- 
don.—A leaflet advertising an electric hot-water circulator. 

THE : Burrisu. THoMsoN-IfovsroN Co., Lrb., 77, Upper 
Thames Street, E.C.4.—A fully-illustrated price list of glass 
shades for electric lamps. 
` ENaiNEERING. & LIGHTING Equipment Co., LTD., Sphere 
Works, St. Albans, Herts.—Catalogue No. 7, giving numerous 
illustrations of weather proof lighting fittings for industria] 
and street lighting. Fully priced. | 

Mr. ЕЁнкркнкїск РвАтт, 23, Queen Anne's Gate, S.W.1.—A 
leaflet bearing a number of illustrations of * Zed" fuses in 
several applications, and an illustrated card advertising the 
productions of the Tronclad Switchgear Co., Ltd. 

THE Grose ENGINEERING Co., Lro., Brizhouse.—List No. 5, 
giving particulars and prices of d.c. motors and dynamos. 

Messrs. Siteye Bros & Co., Lrp., Woolwich, S.E.18.— 
Pamphlets Nos, S{94, illustrating and describing electrical dis- 
tance thermometers; 6408, dealing with the application of 
these thermometers to cold storage chambers on ships; and 
8604, treating of an optical pyrometer for temperatures above 
600 dey. С. 

Tug MrTROPOLITAN-VicKers Firectrican Co., Ttn., Trafford 
Park, Manchester.—Circulars Nos. 1256/1, horn gap lightning 


arrester; 1426/1, turbo-alternators; and 1978/1, battery loco- 
motives. Special Publication 7620/1, a brochure giving par- 
ticulars of the construction and operation of rotary con- 
verters; and Descriptive Leatlet 59/5-1, dealing with auto- 
transformer and star-delta motor starters. 

THe LoNDoN Factors & AGENTS, Lro., 28 and 39, Parliament 
Street, S.W.1l.— March price list of electrical accessories: 
accumulators, adaptors, cables, conduit, flexibles, lampholders, 
switchgear, &c. 

STERLING 'l'ELEPHONE AND ELECTRIC Co., Lep., 210-212, Tot- 
tenham Court Road, W.1.—Publication No. 345, illustrating 
and describing a multiple terminal block for use with radio- 
telephone head-sets. 

Messks. KARLE BOURNE & Co., Lrp., Heath Street South, 
Birmingham.—An illustrated description of the company’s 
rolling and tube mills. 

BarrERIES, Imp., Redditch.—An illustrated catalogue describ- 
ing " Ni-Fe " accumulators (Jungner system). 


Forthcoming Exhibitions.—The following exhibitions are 
being organised :— 
= LoNDON.—June Ist to 14th, International Mining Exhibition ; 
August 3lst to September 22nd, Shipping, Engineering, and 
Machinery Exhibition. 

BiRMiINGHAM.—March 19th to May 12th, National Trade and 
Industries Exhibition. 

HvLL.—April Wth to May 53th, 
Economy and Trade Exhibition. 

MIDDLESBROUGH.—September 2lst to October 6th, Domestic 
Economy and Trades /xhibition. 

BELG1UM (Brussels).—April 9th to 25th, Commercial Fair. 

CANADA (Toronto).—August 25th to September 8th, Canadian 
National Exhibition. 

CZECHO-SLOVAKIA (Prague).—May 16th to 2156, Agricultural 


Fair. 
(Helsingfors)—July lst to 7th, 


International Domestic 


FINLAND International 
Samples Fair. 

France (Bordeaur).—June 15th to 30th, Samples Fair. 

(Lyons).—March 1st to 15th, Spring Fair. 

IrALY (Milan).—April, Samples Fair. 

Latvia (Higa).—July 22nd to August 5th, Industrial and 
Agricultural Exhibition. 

MADAGASCAR. (Antananarivo).—August 15th to September 
15th, International Commercial Fair. 

SPAIN (Valencia).—May 10th to 25th, Samples Fair. 
ЕЕ (Basle).—April 14th to 24th, Swiss National 

air. 

TRIESTE.—September 3rd to 24th, International Samples Fair. 


Chinese Notes.—To facilitate the transmission of military 
messages, the Inspector-General of the three Special Areas 
has instructed the Peking Telephone Administration to install 
& telephone line from Jehol to Niulangshan, and thence to 
Peking. The Administration has concurred with this pro- 
posal, and work will soon be commenced. 

The Ministry of Communications has granted a licence to 
the Shaki Electric Light Co. at Shaki, Kiangsu. 

The petition of Fang Cheng, merchant, at Loshiehchen, in 
the Tehtsing district of Kiangsu, applying for approval to 
establish an electrical plant (with a capital of $9,000), in 
conjunction with his rice-milling business, has been granted 
by the Ministry of Communications. | 

The Shanghai and Paoshan Tramway Co. in Chapei, Shan- ` 
ghai, will begin constructional operations as soon as regis- 
tration is granted. 

It is reported that General Wu Pei-fu will soon construct a 
long-distance telephone between Chengchow and Hankow 
and Wushengkwan, in addition to the lines already operated 
in Paotingfu, Loyang, and Kaifeng. 

The Ministry of Communications has licensed the Poshan 
Telephone Co., Ltd., in Shantung. 

The Nanzin Telephone Co., at Nanzin, Chekiang, has been 
registered by the Ministry of Communications. 

It is reported that the Hsing Hwa Electric Co., at Kiatingh- 
sien, Kiangsu, has been granted registration by the Ministry 
of Communications. 

The Jui Tai Handkerchief Factory, on Yangtszepoo Road, 
Shanghai, will use electrical machinery to manufacture hand- 
kerchiefs. 

New Zealand and Trade with Germany.—According to a 
Reuter dispatch from Wellington, the New Zealand Govern- 
ment will permit trade to be carried on with Germany as 
from September next. 

Socials.—The Athletic Club of the employés of the York- 
shire (West Riding) Tramways Co., a club whieh has been 
revived after war-time suspension, held a successful whist 
drive and dance recently at Wakefield, at which nearly 250 
persons were present. 

The Halifax Corporation Trainwavmen’s Club held ita 
annual whist drive and dance last week at the Ex-Service- 
men's Club, when a large company assembled. 

' Copper and Lead Prices.—Messrs. F. Smith & Co. report, 
February 27th : Copper (electrolytic): bars, £80, 70s. increase; 
ditto ditto sheets. no change; ditto ditto wire rods, £90, 70s. 
increase; ditto ditto h.e. wire, 11id., 3d. increase; silicium 
bronze wire. Js. ld., 1d. increase. 

James & Shakespeare report, February 98th: Copper bars, 
sheet and rod, £104, £4 increase; English pig lead, £30 10s., 
15s. inerease on last week's prices. 
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Salaries of Technical Staff.—On Februaty 21st a meeting 
of members of the Electrical Power Engineers' Association 
was held in Halifax, in support of the technical staff of the 
Halifax electricity works, whose salaries the Corporation is 
endeavouring to reduce. The meeting was addressed by Mr. 
Thomas, the assistant general secretary, Mr. Telford, Mr. 
Lunn, and others, who laid stress on the fundamental prin- 
ciple that negotiation with individual undertakings was abso- 
lutely unacceptable; negotiations must be conducted on a 
national basis with the machinery of the Whitley Councils. 
A resolution endorsing the action of the Association, and 
pledging the support of the West Yorkshire Section to it, and 
to the Halifax staff in resisting the attack on the salaries 
schedule. 

Book Notices.—‘‘ The Transformer Book " and ‘‘ The 
Selection, Treatment, and Testing of "Transformer Oil.” 
London: J. G. Statter & Co.-—These booklets have been pro- 
duced by Messrs. Willem Smit & Co., of Nijmegen, Holland, 
for whom Messrs Statter & Co. are agents. The first deals 
with the construction of the firm’s transformers, and also con- 
tains copious notes, with illustrations, upon the installation 
and working of transformers generally. The pamphlet dealing 
with tranaformer oil is also of a general nature, although it 
describes apparatus of the firm’s manufacture. 

“Те M.G.C. Year Book, 1923" (pp. xxv+159). Man- 
chester: The Manchester Guardian, Ltd. Price 2s. 6d. net.— 
This is the third appearance of a handy guide to the industry 
and commerce of the area of which Manchester i$ the head. 
While textiles naturally form the subject of the larger part 
of the volume, the other important industrial groups are also 
adequately treated, and the engineering, iron, steel and coal 
section 18 of considerable importance. Among the information 
imparted by the volume may be mentioned the sections deal- 
ing with the Stock Exchange, insurance societies, banks, trade 
associations, educational institutions, and a “ Who's Who" 
of notabilities connected with the city and the surrounding 
districts. Apart from these sections, which may be considered 
as principally for reference purposes, there are several articles 
bearing upon diverse phases of the city's life and work. 

" Optical Methods in Control and Research Laboratories,” 
Vol. I, by J. N. Goldsmith, Ph.D., S. Judd Lewis, D.Sc., and 
F. Twyman, F.I.C., (56 pp.. London: Adam Hilger, Ltd. 
—This is the second edition of a practical work upon spectrum 
analysis, absorption spectra, refractometry, and polarimetry. 
It is well illustrated, and many references are made to 
standard works upon the subjects dealt with. 

"The English Electric Journal," January, 1923 (58 pp.). 
London: The English Electric Co., Ltd.—The articles in this 
issue deal with the Leicester central generating station, the 
electrification of main line railways in France and New 
Zealand, sheet mills, the power plant and electrical installation 
at the Dean Clough carpet mills, Halifax, and the '' English 
Electric ° asynchronous-synchronous motor. All these are 
profuselv illustrated by very clear reproductions of photo- 
graphs. 

“ State Power Plants in Sweden, 1921.” 
Royal Board of Waterfalls. 

" Aluminium Facts and Figures" (pp. 80). 
British Aluminium Co., Ltd. Price 5s 

'" Journal of the American Institute of Electrical Engineers.” 
Vol. XLII, No. 2, February, 1923. New York: The Institute; 
Price $1. 

New Belgian Companies.—There has been formed at 
Gand, with a capital of 1,000,000 fr., the Société Anonyme 
Usine Belge de Matérial electrique Vynckler Fréres et Cie, 
for the manufacture and sale of all kinds of electrical material, 
including '' Vyncolite " insulation. 

At Anderlecht (124, Rue Birmingham and 25, Quai de 
Halage), Verse Moulart et Cie have been constituted a com- 
pany for the manufacture and repair of machine tools, motor 
cars and the installation and maintenance of electrical plants. 

Halage Electrique is the style of a co-operative company 
established at Liége (11, Quai St. Léonard) for the installation 
and working of boat-hauling plants, electric traction, &c. 


Projected Irish Tariffs.—Last week the Revenue Com- 
missioners of the Irish Free State issued a statement that, as 
from April Ist, customs duties will be levied upon certain 
goods coming from external sources, including Great Britain 
and Northern Ireland. 


Wembley Engineering Exhibits.—We have received from 
the British Engineers’ Association a pamphlet giving a first 
list of exhibitors who have taken place in the Shipbuilding, 
Marine, Mechanical and General Engineering Section of the 
British. Finpire Exhibition, 1924. The pamphlet contains a 
good deal of information regarding charges for space, classifi- 
cation and other matters of interest to those who are at present 
considering. the question of an exhibit. 


The Placimg of Contracts by Public Bodies.—In view of 
the prominenve that this subject is receiving in general public 
circles and im the pages of the Enecrrican RrvrEw—indeed 
among all who are seriously concerning their minds with the 
heart-breaking problem of unemployment in the United King- 
dom, special interest attaches to a deputation which appeared 
hefore Sir W. Joyneon-Hicks (Parliamentary Secretary to the 
Department of Overseas Trade)—in the unavoidable absence of 
the President of the Board of Trade—on Friday last. The 


Upsala : Swedish 


London : 


deputation was organised by the British Enpire Producers’ 
Organisation (whose chairman, Mr. B. H. Morgan, acted as 
introductory spokesman), and 16 included representatives of the 
B.E.A.M.A., the B.H.A., the National Union. ot Manutac- 
turers, and many Colonial and other assuciations. Mr. Morgan 
said that the deputation represented a preponderating majority 
of the industries of the entire British Kmpire, and its opinion, 
he said, was unanimously in favour of the proposal that it 
should be obligatory on every Government Department and 
every railway and public body authority in the United King- 
dom to purchase goods entirely of British Empire origin and 
to employ only British labour on their contracts and work. 
Not only was the burden resulting from unemployment greater 
than we could continue to bear, but unemployment was 
causing а measure of degeneration and social unrest among 
the workers, constituting a menace to the State and to all 
schemes of peaceful regeneration. But more than this, the 
attitude of the Imperial Government in respect of Dominion 
and Colonial trade caused very deep misgiving in the minds 
of the British people overseas. 

After reviewing the subject at some length, the speaker said 
that the deputation asked for legisiation which would compel 
ull public bodies, Government or local, to give contracts only 
to British Empire firms, employing British Empire labour and 
materials, except under the licence of à comunittee to be 
set up for the purpose and to represent the spending depart- 
ments of organised industry and labour. He suggested that 
in the meantime the Government could put the principle 
into practice without legislation in all Government contracts 
und contracts requiring Government assent or guarantee, and 


‘urged upon it to do so without delay. 


Mr. H. Hirst (British Electrical and Allied Manufacturers’ 
Association) pointed out that where a contract was for 


£100,000, on an average £60,000 went in wages, so that the 


apparent saving of £1,000 or £92,000 really meant an enor- 
mous loss to the nation. Mr. Terrell (National Union of 
Manufacturers) pointed out that the Government could insist 
upon municipalities spending their money within the Empire, 
as they had to give their sanction to every loan raised by 
municipalities, and could make it a condition in all of these 
cases. Mr. Bremner (British Engineers’ Association) referred 
to the serious effect on the engineering industries, and doubted 
whether they could be maintained in prosperity unless they 
had this guarantee of public-body contracts. Mr. Dorizzi 
(National Union of Manufacturers) believed that this was the 
only country where public bodies were allowed to до outside 
to spend their money. | 

Sir W. Johnson-Hicks stated, in reply, that both the Presi- 
dent of the Board of Trade and himself were in full sympathy 
with the object which:the deputation had in view, and that 
the mutter had for a considerable time received the careful 
attention of the Government and particularly of the Cabinet 
Committee on Unemployment. A distinction must be drawn 
between contracts placed by Government Departments or by 
local authorities in respect of works for which they received 
financial assistance from the State, and contracts placed by 
local authorities or public utility undertakings not so assisted. 
In the former group of cases, the Government could lay down 
such conditions as it thought proper; as to the other cases, 
it could only make recommendations to the local authorities 
or companies concerned. 'The matter was undoubtedly one of 
great and immediate importance, and the representations 
made by the deputation would be given full weight. 


New French Companies.—With a capital of 280,000 fr., 
there has been formed at Montreuil-sous-Bois (Seine) (49, Rue 
des Deux Communes) а company entitled Manufacture de 
Porcelaine et Appareilage électrique Isola Doncieux, Morel, 
Vesperini et Cie, for the manufacture and sale of electric por- 
celain of all kinds. 

The Société Cameléon, embodied at Paris (10, Rue de la 
Pépinére) with a capital of 200,000 fr., has for its object the 
working of patents relating to electric lighting and its 
jmprovement. 

There has been formed at Grenoble (Rue Ampère) the 
Société des Accumulateurs Electriques du D»uphiné, for the 
inanufacture, installation and sale of all articles relating to 
electricity. The capital is fixed at 300,000 fr. in 300 fr. shares. 


Belgian Holidays.—The Chambre Syndicale des Elec- 
triciens Belges has declined to give, more than moral support 
to the Chambre du Bronzé’s projected ‘lock out" of the 
workmen in that branch, who claim payment for the legal 
holidays, including the Ist of May. In the view of the 
Chambre des Electriciens the bronze trade has too remote а 
connection with the electrical industry to justify common 
action. 


Sydney’s Preferential Proposals.—The retiring Lord Mayor 
of Sydney has prepared a minute recommending that the City 
Council should trade for the next two vears only with British 
firms. The Lord Mayor points out there has always been a 
10 per cent. preference for British-made goods. The City 
Council was a very large money-spending corporation, and in 
consequence of the war and England’s struggle to obtain her 
pre-war standing in the markets of the world, he considered 
it only right that he should recommend the City Council to 
restrict all contracts to contractors of Great Britain and her 
dependencies.— Tenders. 
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Lead.—Mrcessus. JAMES Forster & Co., in their report dated 
February 24th, state :—'' Transactions have again been on a 
large scale and total about 0,000 tons for the week. Con- 
suiners have bought a little, but as far as we know only 
for prompt wants. Supply and demand have nothing 
to do with the course of the market at present; speculation 
dominates all metals, particularly lead. We have not 
far to go back for similar speculative activity, viz., the spring 
of 1920, and this speculative boom will. no doubt have a similar 
result to what followed then. Lead, from £52 per ton, fell to 
£23 105. per ton before 1920 was out. АП metals are partici- 
pating in what can only be called undue activity, coming 
chietly from American interests, acting on this market.” 

For Sale.—Gravesend T.C. has for disposal one 2-ton 
Edison electric vehicle, with tipping body complete. Derby 
Corporation Electricity Department invites offers for one Fer- 
ranti steam alternator and condensing plant, &c. (See this 
issue.) 

Local Exhibitions.—MaibsToNE.—From February 13th to 
2Uth an electrical exhibition, organised by the Corporation 
electricity department, was held at the Corn Exchange, Maid- 
stone. The show included every modern domestic electrical 
appliance, and demonstrations were given where possible. ln 
conjunction with a local catering finn Carron Company ran an 
electric bakery, from which cakes, &c., were sold to visitors. 
A special feature of the exhibition was that the cost of hiring 
and operating appliances was clearly shown, and as the Maid- 
stone rates of charge are reasonable, much interest was 
evinced. In addition to a number of local contractors and 
Carron Company the following firms also 
Jackson Electric Stove Co., l.td., Metorpolitan-Vickers Elec- 
trical Co., Ltd., The General Electric Co., Ltd., Hydrotherm, 


Ltd., the Hotpoint Electric Appliance Co., Ltd., and the. 


LEiectric Suction Cleaner Co., Ltd. 

Dunvere.—The Dundee branch of the Electrical Contractors’ 
Association of Scotland, as well as the Dundee Corporation 
Electricity Department, have stands at the Modern Homes 
Exhibition, which opened on February 2156 in the city. An 
‘all-electric house," shown by the Corporation, is attracting 
much attention. In each of the rooms the latest electrical 
appliances are shown. А system of wiring which does not 
entail any interference with the walls is shown 1n à, bed-room, 
while in the kitchen cooking by electricity 15 demonstrated. 
Another interesting feature is the electric ironing displays 
given by Messrs. Stevenson Bros. At the contractors’ stand 
is seen the latest in domestic appliances. The mysteries of 
raidio-telephony are demonstrated by Messrs. Sturrock and 
Allan. 

Haniry.—At the Potteries General Trades Exhibition, 
recently held at Hanley, the Staffordshire Electrical Acces- 
sories Co., Ltd., Hanley, displayed domestic appliances, 
including vacuum cleaners, cookers, grills, irons, kettles, 
collee percolators, radiators, toasters, X€.. together with 
an attractive selection of glassware. Another exhibit was 
the "Petter-Lighit ’ electric light and power plant for country 
house, farm and factory. Chief amongst the domestic appli- 
ances was the '' Tricity " cooker, suitable for а family of from 
four to six persons. There was also a wide range of electrical 
fittings. 

Electric Lamp Industry in Holland.—The exportation of 
electric lamps from Holland during 1922 amounted to 3,480 
tons, representing a value of 22,313,000 Horins, compared with 
2,522 tons and 22.101.000 florins in 1921. German electrice 
lanp imports into Holland during 1922 amounted to 178 tons, 
representing a value of 582,000 florins, against 137 tons and 
624,000 tlorins in 1921.—Reuter’s Trade Service (The Hague). 


Standardisation in Costing.—The second annual costing 
conference. (under the auspices of the Institute. of Cost and 
Works Accountants). will be held at the Connaught Rooms. 
Gt. Queen Street, London, W.C., on March 9th. The subject 
will be ‘ Standardisation in Costing.” Sir Herbert Austin 
will preside at the morning session and Sir Max Muspratt in 
the afternoon. Those interested may obtain tickets from the 
secretary (38, Grosvenor Gardens, S.W.1). 

Unemployment.—The Ministry of Labour returns showed 
that on February 19th. 1,340,200. persons were registered as 
totally unemployed, 23.571 fewer than a week previously. On 
the same date the number of workers on ‘ short. time ’’ was 
505.900, as compared with 52,914 on February lth. 

Small Lighting Sets.—Merssrs. Sruart Тинхкн, LTD., of 
Henley-on-Thames, are executing an order. from Mareoni's 
Wireless Telegraph Co.. Ltd., for twelve 300-watt. generating 
sets for use in their overseas stations, 

Industrial Exhibit at Tientsin.—Exhibitions, under the 
auspices of the Chibli Industrial Exhibition Society, will be 
opened at Trentsin for periods of three weeks from April Sth 
to October lth. Among the goods which, according to H.M. 
Consul-General at Tientsin, could. be usefully exhibited bv 
British manufacturers are machinery. and tools, electrical 
supplies and rubber and metal goods. Firms interested should 
apply to П.М. Consul-General at Tientsin.—Board of Trade 
Journal, 

German Telephone Financing.—The Sudicatis Telephone 
Works and Screw Industry Co. has been formed in Berlin bv 
the Berliner Telephone group, with a share capital of 50,000,000 
jiarks, for the purpose of financing telephone undertakings. 


participated : . 


Trade in Germany in January.—The Commercial Secre- 
tarv at Berlin (Mr. J. W. F. Thelwall) has forwarded to the 
Department of Overseas Trade extracts from the monthly 
reports of the Prussian Chamber of Commerce concerning the 
condition of trade and industry during the month of January, 
1923. In the electro-technical industry Frankfort reports good 
sales, While in Berlin there was a weak demand for motors, 
apparatus, small manufactures and wires. Only the turnover 
in high-pressure cable improved. 


Concert.—The County of London Electric Supply Co.’s 
Social Society held another successful concert at King George's 
Hall, Tottenhain. Court Road, оц l'ebruary 2156. Mr. А. R. 
Bacon, A.M.I.E.E., took the chair, supported by the general 
manager and secretary (Mr. F. C. McQuown) and other heads 
of departiuents. The first part of tho programme consisted of 
various items contributed by members of the staif, concluding 
with a clever comedy character impression by Hugh Howell and - 
Dorothy Madgin, the former being an old member of the staff. 
The songs of Mr. Musgrave, Mr. Parr and Miss Norris were 
much enjoved. Mr. Golding gave an excellent violin solo. The 
coon impression of Mr. Fortescue and the huniorous duets ot 
Messrs. Adams and Jones were to the liking of the audience, 
while Mr. True was an excellent accoinpanist. The second 
half of the programme was given by " The Clesco ’’ Concert 
Party. Mr. W. R. Dossett was responsible for many of the 
concerted items, and Mr. W. O. Howard, who is the business 
representative, arranged the programme, &c. 

Supply Maintained by Batteries.—According to a report 
in the Sydney Morning Herald, of January 10th, there was 
recently an interruption in the Sydney electricity supply for 
about twenty minutes, with intermittent interruptions from 
8.20 a.m. to 9.35 a.m. The City Electrical Engineer, in his 
report, stated that "' practically the only portion of the area 
supplied with electricity by the City Council in which there 
was not an interference with supply was the centre of the 
city, and in this portion the supply was maintained by using 
the storage batteries and the auxiliary supply drawn from 
the Railway Commissioners’ system.” The batteries referred 
to were supplied by the Tudor Accumulator Co., Ltd., the 
larger one having an output of 5,832 A continuously for one 
hour. whilst the output of the smaller one is 3,888 A for the 
same period. 

Applications for British Trade Marks.—The following are 
included among the recent applications for British trade 
marks. Objections шау be lodged within one month from the: 
dates mentioned :— i 

Radcom. No. 420,877. Class 8. Receiving and transmitting 
apparatus for wireless telegraphy and telephony. Radio 
Components, Ltd., 12-13, Henrietta Street, London, W.C. 
February 21st, 1923. 

Claritone. No. 431,089. Class 8. Telephone receiving in- 
struments. Automatic Telephone Manufacturing Co., Ltd., 
Milton Road, Edge Lane, Liverpool. February 2ist, 1925. 

Vio-Ray (lettering and design). No. 425,393. Class 11. 
Electrical instruments, apparatus and contrivances, not medi- 
cal, for use with or in the production of high-frequency 
violet ravs for surgical or curative purposes, but not including 
lamps. Vio-Ray Electric Co., Ltd., 114, Charing Cross Road, 
London, W.C. February 91st, 1923. 


Meters in Czecho-Slovakia.—It is reported from Prague 
that the Kolben Co. and the Czecho-Moravian Co. are em- 
barking upon the construction of electricity meters, supplies 
of which it has hitherto been necessarv to get from other 
countries. 


LIGHTING AND POWER NOTES. 


Ashby-de-la:-Z0ouch.— ELECTRICITY  SuPpPLY.—The Midland 
Electric Light and Power Co. is applving for a Special Order 
to enable it to supply electricity for lighting purposes in the: 
Council's area. The Coalville Urban Council has asked the 
company to extend its mains to the town. 'The company at 
present has power to supply electricity in the district for 
power purposes only. 

Australia.—Tasmania.—The Electrolytic Zine Co. is nego- 
tinting with the Zeehan Municipal Council. regarding the 
erection of a transmission line nearly three miles long to 
convey electrical energy from the municipal power station 
to the site of the proposed ore treatment works.—Reuter’s 
Trade Service (Melbourne). 

Barnsley.—1I,oANs SANCTIONED.—The Town Council has re- 
ceived sanction from the Electricity Commissioners to loans 
of £5,000 for mains and services, £5,637 for plant, and £1,500 
for meters. i 

Bexhill.—Loan.—The Town Council has applied to the 
Electricity Commissioners for sanction to the borrowing of 
£11,899 for the erection of a generating station at Little 
Common. For improving the condensing plant at the Bexhill 
works the expenditure of £8,108 has been authorised. 


Birmingham.—OPENING or NECHELLS STaATION.— The Prince 
of Wales, on the occasion of his forthcoming visit to Birming- 
ham and the Midlands, will formally inaugurate the new 
power station at Nechells. 
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Canada.—EvectriciTy ScCHEME.—The Southern. Canada 
Power Co. proposes to increase its capital froin six to twenty 
inilion dollars in order to carry out extensions which include 
ihe installation of another 30,000 h.p. to meet the growing 
demand for electrical energy for manufacturing purposes.— 
Reuter’s Trade Service (Montreal). 

BawrF.— ihe Canadian National Parks Branch оѓ: ће De- 
partment of the Interior is to construct a hydro-electric sta- 
tion at Cascade Creek, in Banff National Park, to supply 
light and power to the town.—lieuter's. Trade Service 
(Uttawa). 

Ontarto.—The Hollinger Consolidated Gold Mines Co. has 
obtained from the Ontario Government the right to proceed 
at once with the development of Island Falls, on the Abitibi 
River, where approximately 16,000 h.p. will be developed at 
а cost of between three and four million dollars.—Reuter's 
Trade Service (lTorcnto). 


China.—CHaNGCHOW.—The Chen Hwa Electric Co. is 
erecting a power station at Changychow, at а cost of $500,000. 

The Foochow Electricity Co. has in hand a scheme for the 
erection of a hydro-electric power station at the waterfalls 
between Shipping and Luneting, in the Kutien district. 


Chorley.—Exectricity 1х Bürk.—The Electricity Com- 
mittee 18 in communication with the Lancashire Electric 
Power Co. with a view to obtaining a bulk supply of elec- 
éricity. 


Continental.—Russia.—The general scheme for the electri- 
fication of Russia includes the construction at Belgerode, in 
the Kursk Government (province), of a single large station 
of a capacity of 110,000 kW. It is intended that this station 
shall supply energy to tbe Southern section of the Moscow- 
Kursk railway, which is proposed to be converted to electric 
traction and form a link with the Donetz coal basin onwards 
from Kursk. Of the station capacity of 110,000 kW it is 
calculated that 60,000 kW will be required for the needs 

the Moscow-Kursk railway, 15,000 kW for purposes of 
general improvements, 15,000 kW for the agricultural indus- 
dry, and 15,000 kW for the lighting of villages. The station 
wil be able to afford a supply for a distance of 33 miles on 
both sides of the railway, and is expected to assist in the 
«creation or expansion of various industries. 

BELGIUM.—The harnessing of rivers is being considered, and 
among the rivers suitable are the Semois, the l.esse, and the 
Süre. It is proposed to utilise a narrow gap above Bodange 
as the site of а dam and reservoir.— Electricité pour Tous. 

FnaNcE.— The Société d'Etudes ‘pour la participation des 
Industriels à l'Àmenagement du Rhone lius been formed 
to utilise the Rhone for the production of electricity. 


Croydon.—Prick Repcuctions.—The Town Council has re- 
duced the charges for electricity for lighting on the flat 
rate from 74d. to 7d. per kWh, and for heating, from 2d. to 
lid. per kWh. For business premises, the fixed annual 
charge of £16 per kW has been reduced to £14 5s., plus 
lid. per kWh instead of 134. For kinemas, the reduction is 
from dd. to 4d. per kWh, and for power the charge is lowered 
from 144. to lid. per kWh. 


Darlington.—CorkecTion.—In our issue of February 16th 
we incorrectly stated that the price of electricity for light- 
ing was being reduced from 74d. to 64d. per kWh. The 
undertaking concerned was West Hartlepool. Mr. J. R. P. 
Lunn, manager of the Darlington undertaking, who draws our 
attention to the error, states that the price of lighting energy 
in Darlington has been 34d. per kWh since March, 1922. 


Dover.—NEw PLant.—The Town Council having ascer- 
tained that a consulting engineer's fee for supervising the 
installation of new plant at the electricity works to the value 
of £40,000 would be à per cent., plus out-of-pocket expenses, 
has decided to appoint an engineer to assist Mr. Harpur, the 
borough electrical engineer, and to place the responsibility 
on the shoulders of the latter, paying hun accordingly. 


Evesham.—OrrosiTioN TO Вил. — The Town Council has 
decided to oppose the Bill promoted by the Shropshire, Wor- 
cestershire, and Staffordshire Electric Power Co. [t is thought 
that the town would be injuriously affected by the provisions 
of the Bill in its present form, and that amendments may be 
secured. The Council stipulates that electricity should be 
brought to the town within two or three years, and that it 
should have the right to purchase the undertaking at the 
end of a certain period. 


Harrogate.—Prick Repucrion.—The Town Council has re- 
duced the charge for electricity for lighting from 73d. to 
6d. per kWh. 


King’s Lynan.—Scurme ABANDONED.—The Town Council, 
having taken a canvass of certain areas in the borough with 
а view to extending the supply of electricity, has decided, 
owing to the poor result, not to proceed with the scheme. 


Littleborough.—I.osN — Sanctionep.—The Urban District 
Council has received sanction from the Electricity Commis- 
&oners to a loan of £2,500 for new plant. 

London.—Sr. PANcRas.—Loans.— The Council is applying to 


the Electricity Commissioners for sanction to the borrowing 
of the following sums : — 11,300 for the provision of two. 


motor converters, with switchboards and foundations; and 
£1,930 for a centrifugal pump for the King's Road station. 

Price Reducttons.—The Electricity and Public Lighting 
Committee proposes to reduce the charge for electricity for 
power and heating purposes from 1$4. to ld. per kWh, and 
the Finance Committee recommends that this shall take effect 
as from the March meter readings. 

FvLHAM.—Breakdown.—The electrical engineer, reporting 
on a recent breakdown, attributes it to the failure of insula- 
tion between a conductor and earth. Two controlling panels 
were destroyed, but the prompt action of the operators pre- 
vented further damage. 1t has not yet been ascertained if 
the generator was affected, and so far the cost of repairing 
the damage does not exceed £100. The Electricity Committee 
has passed a resolution expressing appreciation. of the way 
in which the staff dealt with the trouble. 

STOKE NEWINGTON.—Price Heductions.—The Electric Light- 
ing Cominittee recommends that as from the last December 
ineter readings, the following scale of charges be instituted :— 
Domestic lighting, 54d. per kWh. Power, either 44d. per 
kWh for the first hour cf the maximum demand, and 1144. 
per kWh thereafter; or 24d. per kWh for the first 5,000 kWh, 
lid. per kWh for the next 5,000 kWh, and 134. per kWh for 
consumption in excess of 10,000 kWh per quarter. For domes- 
tic purposes, 14. per kWh. » 

Hire-purchase Scheme.—The Comuinittee also recommends 
the expenditure of £300 upon the wiring and fitting of ap- 
proved houses with lighting, heating, and cooking installations, 
or any of them, and the supply of heaters, on a hire-purchase 
basis, with a maximum repayment period of five years. 

SrEPNEY.—In a report to the Electricity Committee, Mr. 
W. C. P. Tapper, the borough electrical engineer, points out 
that three of the existing turbo-generators are being disposed 
of to make room for new plant. Two of these have already 
been removed, and the third will be removed when the first 
of the new 10,000-kW turbo-generators is completed. In the 
meantime the plant capacity is 2,500 kW less than it was 
in November last, when the peak load of 16,800 kW was 
reached. As it may be confidently anticipated that an in- 
crease of 2,000 kW will occur during next winter, he urges 
the immediate conclusion of contracts to ensure that the first 
10,000-kW set will be available at the earliest possible moment. 

HawMrsrFAD.—The. Borough Council has approved the fol- 
lowing reductions in the price of electricity : —Lighting, from 
7d. to 5d. per kWh; and power from 2d. to lid. per kWh. 
The reductions will take effect as from the March quarter 
meter readings. | 

City or Lonpon E. L. Co.—The company announces fur- 
ther modifications in its charges for the supply of elec- 
tricity, to which effect will be given as from the date of the 
meter readings taken at the end of last December quarter. 
As regards lighting, in each of the winter quarters 8d. per 
unit will be charged for the first seven units per 30 watts 
connected, and in each of the summer quarters Sd. per unit 
for the first three units per 30 watts connected, and 24d. 
per unit instead of 4d. previously charged for all energy con- 
sumed per quarter in excess of such quantities. For power, 
lid. per unit consumed will be charged, and, in addition, a 
fixed charge, calculated at the rate of 10s. per quarter per 
kilowatt of connected demand. The charge for heating will 
be 24d. net per unit.—Financial Times. 


Lydney.—Exectricity SuPPLY.—The Rural Council has con- 
sented to the West Gloucestershire Electric Power Co. ex- 
tending its cables into the area. i 


Luton.— ELECTRICITY AGREEMENT.—The Town Council has 
come to an agreement with the Bedford Town Council as to 
the area to be included in the extension of the electricity 
supply. A line of demarcation has been agreed upon, which 
preserves for Luton an area including Woburn, Flitwick, 
Silsoe, Shillington, Hitchin, and the adjoining part of Hert- 
fordshire, leaving in abeyance the ultimate allocation of Apsley 
Guise, Ridgmont, Ampthill, and Arlesley. 

Malvern.—Etecrricity CHanGES.—The Urban Council has 
applied to the Electricity Commissioners for an Order fixing 
the maximum price of electricity, as from September Ist next, 
at 10d. per kWh. The Council has arranged to give a supply 
of electricity at a cost of £650 to the Great Western Railway 
Co. 

LoANs.—Applieation has also been made for sanction to the 
Lorrowing of £2,000 for mains and services; £1,500 for trans- 
formers; and £200 for meters. 

Manchester.—AN Evectric ПосзЕ.—Тһе Corporation elec- 
tricity Department has had a demonstration house fitted. up 
on the Catterick Hall Housing Estate. It contains everything 
electrical, including a small cooker; a toaster; a kettle; ап 
electric washer; mincers; and collee grinders. There is only 
one coal tire in the house. 

Matlock.—SreciaL OnpER.—The Derbyshire and Notts. 
Electric Power Co. has applied to the Electricity Commis- 
sioners for a Special Order authorising it to supply electricity 
for all purposes within the area. 

Moreton-in:Marsh.—-ELECTRICITY SUPPLY.—À private com- 
pany is being formed for the purpose of installing electric 
hight in the town. 


Newmarket.—E.ecrricity CaarGces.—The Newmarket, Elec- 
trie Ticht Co. has applied to the Electricity Commissioners 
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for sanction to increase the maximum charge for electricity 
to lid. per kWh. ras 


 Rochdale.—Lo4N ЅАМСТІОХЕр.— Тһе Electricity Commis- 
eioners have sanctioned the borrowing of £7,125 for mains, ёс. 


Shrewsbury.—Price REpucrIoNs.—The Town Council is 
reducing the charges for electricity from 75 per cent. to 60 
per cent. above the pre-war rate. | 


. South Аїгіса.—РлАКІ, (САРЕ Province).—The proposed elec- 
tric light extension scheme, estimated to cost £55,000, was 
recently rejected at a meeting of the ratepayers. A poll has 
now been taken, with the result that the voting showed a 
` majority against the scheme. 


Swansea.— ELECTRICITY SuPPLY.—The Town Council has 
confirmed а recommendation of the Electricity Committee 
to accept an offer of a minimum guarantee of £2,500 per 
annum for five years for the supply of electricity to the Kilean 
collieries. It has further agreed to supply electricity to the 
British Oxygen Co. at the old power station of the St. 
Helen’s tramways depot. The rental is £250, rising to £425, 
per annum. In connection with the proposed supply to this 
company, a change-over of the system in the St. Helen’s dis- 
trict from direct to alternating current is to be made, involv- 
ing an increased cost of £1,413. | 


Swinton and Pendlebury.—Pric— Repucrions.—The Urban 
Council has decided to reduce the charges for electricity 
for power and lighting from 75 to 60 per cent. above pre-war 
rates. 


Torquay.—ELectriciry CHARGES.—In connection with the 
new electricity works at Newton Abbot, the Town Council has 
altered the maximum charge for electricity in the Newton 
Abbot area from 1s. to 10d. per kWh, subject to the Newton 
Abbot Urban Council not opposing the Corporation Bill. 

Loan.—The Town Council has applied to the Electricity 
Commissioners for sanction to the borrowing of £1,000 for 
mains. 


United States.—HyYDRo-ELECTRIC DEVELOPMENT.—An appli- 
cation has been filed by the American Super-Power Corpora- 
tion, of Buffalo (N.Y.), with the Federal Water Power Com- 
mission for power to carry out a large hydro-electric scheme, 
which includes the transmission of electricity from the St. 
Lawrence River to New York City and the surrounding metro- 
politan district. Requests have been filed for two preliminary 
permits, allowing the development of 1,600,000 h.p. in the 
towns of Waddington (N.Y.) and Morrisburg (Ontario), on the 
St. Lawrence River. Of this total 920,000 h.p. is intended 
for the United States and 680,000 h.p. for Canada. Stations 
are to be erected at Ogden Island and at Barnhart Island. 
The capacity of the station at Ogden Island will be 700,000 
h.p., and that of the Barnhart Island station 1,250,000 h.p. 
It is intended to develop continuously 600,000 h.p. at Ogden 
Island, 420,000 h.p. for use on the American side, and 180,000 
for use in Canada. At the Barnhart Island plant, where it 
is hoped to develop continuously 1,000,000 h.p., 500,000 h.p. 
ultimately will be for use in each country.—Reuter's Tra 
Service (Washington). 


Wallingford.—Evecrriciry SuPPLY.—The Town Council has 
decided to support the Crowmarsh Mill Syndicate’s applica- 
tion to install electric light in the town and district. 


TRAMWAY AND RAILWAY NOTES. 


Continental.—SParN.—It is proposed to conunence work on 
the electrification of the Vascongados railways at an early 
date. The system consists of 158 km. of narrow-gauge line. 

BELG1UM.—The Société d'Electricité de l'Escaut, of Antwerp, 
has recently secured & contract for the supply of elcctricity 
to the Société. Nationale des Chemins de Fer Vicinaux and 
the Belgian State Railway authorities, for the railways in the 
Antwerp district. 


Edinburgh.—ProposeD TRAMWAY AGREEMENT.—The Tram- 
way Committee has under consideration a proposal to link 
up the tramway system with that of the Musselburgh and 
District Electric Light and Traction Co. when the Portobello 
section is electrified. Under the proposed agreement, each 
will grant running powers over its system for a period of three 
years. 


Glasgow.—UNDERGROUND = Ran way  IMrnovEMENTS.—The 
Tramways Committee has proposed that the Subway Railway 
be electrified and that the entrances and exits to stations be 
Improved. The adoption of moving stairways is also under 
consideration, while it is proposed to alter the system of 
signalling. 


Japan.—Nrw Errcrmuc Ratway.—According to a report by 
the United States Consul at Nagoya, plans are being prepared 
Һу the Toho Electric Power Co. to establish a subsidiary com- 
pany, to be known as the Sangu Electric Railway. Power 
will be supplied. from a hydro-electric power station in the 
vicinity of Yokkaichi. Work on the scheme will Бе com- 
menced as seon as sanction from the Government is received. 


New Zealand.—AUCKLAND.—A report on tramway finance 
recently submitted to the Auckland City Council by the 
Mayor, states that the Council has authorised the following 
work on tramways loan account:—Ten cars (contract let), 
£31,000; Great South Road extension and six cars, £85,000; 
Edendale and six cars, conditional on terms being accepted by 
the Mount Albert Borough Council, £69,000. The Great 
South Road extension was started in January, and will be com- 
pleted by next October. The Edendale extension, provision- 
ally authorised, may follow the Great South Road work in 
1924. It is estimated that £15,000 will be required for exten- 
D Epsom and Ponsonby.—Reuter’s Trade Service (Mel- 

ourne). 

RAILWAY ELECTRIFICATION.—In the 1922 New Zealand Public 
Works Statement, Mr. L. Birks, chief electrical engineer, 
states that, owing to financial stringency, the question of the 
electrification of suburban railways has made no further pro- 
gress, although the electrification of the Otira tunnel is in 
hand. A special power station, with 2,400 kW of steam power 
and 250 kW of water power, is being installed for this pur- 
pose. Automatic electric power signalling for the railways 
has been introduced on the Wellington-Hutt line, and it is 

а for other sections.—Reuter's Trade Service (Mel- 

urne). 

Swansea.—DoUBLING OF Track.—The Swansea Tramways 
Co. has now offered to pay as its contribution towards the 
cost of doubling the tramway track on the Sketty Road a 
rent of £250 per annum, and the Corporation has decided 
to carry out the work at a cost of £5,684. Application is 
to be made to the Ministry of Transport for sanction to 
borrow this amount. 


West  Yorkshire.—SNOWSTORM АссІрЕХТЅ.— Тһе snow- 
storm of last week dislocated the tramway and other electrical 
services considerably. At Bradford, tramway delays were 
general in the early morning of February 2186 until the ploughs 
had been at work. On the Idle and Thackley route the snow- 
plough broke down. In Manchester Road, owing to the snow- 
bound points, a tramcar left the lines, and  traffüc was 
dislocated for 40 minutes. | : 


TELEGRAPH & TELEPHONE NOTES. 


Afghanistan.—TELEGRAPHIO COMMUNICATION ESTABLISHED.— 
Land telegraphic communication was established between 
India and Jalalabad and Kabul, in Afghanistan, on the evening 
of February 20th.—Reuter. 


Italy. New SUBMARINE CaBLes.—An agreement has been 
concluded by the Italian Government with a company which 
will lay a series of submarine cables. One will stretch from 
Fiumicino (Rome) to South America. Another from the same 
point will link up the Azores, where it will connect with a 
cable to New York. The ‘Italian Cable Company " (La 
Compagnia Italiana dei Cavi) will lay a third, from Brindigi 
to Greece. In South America, during the past few months, 
about sixty million Italian lire have been subscribed for the 
first-mentioned cable, and subscriptions continue to come in. 
In Italy a syndicate of Italian bankers is supporting the 
financing of the scheme.—The Times Trade Supplement. 


Japan.—TELEGRAPH COMMUNICATION.—A Copenhagen mes- 
sage says that the Great Northern Telegraph Co. expects in 
the course of a week to re-establish direct telegraphing to 
Japan via Vladivostock, through the Blagovestschensk- Vladivo- 
stock line, which has been broken since the outbreak of the 
Russian revolution, and is to be re-established in a few days. 
The Petrograd-Irkutsk-Pekin line will thus be relieved of the 
whole of the Japan traffic.—Financier. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Broadcasting Licences.—A prosecution with the declared 
object of making it known that radio apparatus cannot 
be installed without a licence took place at Rovton, Lanca- 
shire, on February 91st. on behalf of the Postmaster-General. 
James Henry Broadbelt, of Crompton, was fined 40s. for 
having installed apparatus in his house without a licence. 
He was also ordered to pay 5s. costs on cach of two additional 
charges of establishing and unlawfully working the apparatus. 
Mr. Broadbelt pleaded that he did not know a licence was 
necessary. The Wireless Telegraph Act, 1904, provides for a 
fine not exceeding £100, or imprisonment, with or without 
hard labour, for a term not exceeding twelve months, and 
forfeiture of the apparatus. 

“The owner of 'listening-in' apparatus is not compelled 
to allow Post Office inspectors to view it. There is no law 
on the subject." Mr. E. Moir, of the Radio Association, told 
the newly-formed South Norwood Wireless Association that 
this was his opinion, and an official of the G.P.O. gave the 
Evening News confirmation of it. Both Mr. Moir and the 
G.P.O. official also. agree. that :— 

“The Post Office inspector cannot demand to see anvone's 
licence. He has no legal status like a police-constable, and 
if he has any suspicions his only legal course is to apply to a 
magistrate for a search warrant.” 

The number of broadcasting licences issued up to the end 
of January is estimated to be 25.000, ard the number of ex- 
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perimental licences rather more. The royalty is roughly one- 
seventh of the purchase price. Assuming an average price of 
£T per set, the revenue to be derived from the sets purchased 
by people holding ''listening-in " licences would be some- 
where about £25,000, though many sets had been purchased 
before royalties were introduced. The amount obtained from 


` the sale of apparatus to holders of experimental licences 


would be very small, for the average amateur assembles, and 
in many cases makes, his own parts. In view of the fact 
that the cost of running a single broadcasting station is esti- 
mated at £20,000 per annum, the company's outlook, from 
the financial point of view, says The Times, is not promising. 


France.—BnoapcasTING.—Plant has been set up at the Ecole 
supérieure des Postes et Télégraphes de France, where trial is 
to be made of every kind of apparatus and system suitable for 
speaking, music and singing. The length of wave used will 
be 450 metres, and the power on the antenne 500 watts. 


Leafleld and Northolt Stations.—On February 22nd, in 
reply to a question in the House of Commons, Mr. N. 
Chamberlain replied that it was calculated that each of the 
stations in question, one of which had been open for 
about 17 months and the other for about six months 
only, was now earning sufficient revenue to cover the cost 
i running the station and meeting depreciation and interest 
charges. 


Traffic Delay.—In reply to a question in the House 
of Commons on February 26th, the Postmaster-General, 
Mr. Chamberlain, replied that some delay in the Lea- 
feld-Cairo wireless service was occurring, owing prin- 
cipally to the pressure on the station for other wire- 
less services, but on the average the service did not com- 
pare unfavourably with other means of transmission, and, 
as it was steadily improving, it was being increasingly used 
by the public. The service between Northolt and Bucharest 
was only started last month. It was still more or less 
experimental, and was at present confined to certain hours 
in the day. Traffic was not transmitted by this route unless 
the delay was likely to be less than that involved in trans- 
mission by landline, which sometimes reached as much as 
seventeen hours. 


United States.—l,oNo-bisrTANCE BROADCASTING.—An attempt 
to radiophone a complete concert to Europe was made 
on Friday night, February 23rd, at 12 o’clock, New York 
time—5 a.m. Saturday, London time. The test was 
made by the Bamberger broadcasting station (W.O.R.), of 
Newark, New Jersey. It is reported that both epeech and 


music were received in and around London and also at several 


places in the provinces. 


Shipping Rules. 
chant Shipping (Wireless "lelegraphy) Rules Amendment 
Rules, 1923, No. 88, which came into force on March 18%, 
by which the schedule to the rules, dated July 10th, 1990 
(S. R. & O., 1920, No. 976), governing the watchkeeping 
periods to be observed on ships that carry less than three 
operators is amended in so far as it relates to zones B and 
C, i.e., Indian Ocean and Eastern Asiatic Sea; and China Sea 
and Western Pacific Ocean respectively. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELBOTBICAL REV 
"^ Official Notice ” appeared.) 


OPEN. 
Argentina.—BuENos Atres.—April 26th. Department of 
Sanitary Works. Nineteen groups of vertical centrifugal 
pumps, with electric motors and spare parts.* 


Aberdare.—March 16th. Electricity and Tramways De- 
partment. Stores, including cable, meters, joint boxes, elec- 
tric lainps, &с., for 12 months. (See this issue.) 

Australia.— MrLBOURNE.—March Ist. Postmaster-General’s 
Department. Telephone and telegraph parts. March 16th. 
Telephone and switchboard parts and wires. March 92184. 
Testing and protective apparatus. April 9th. Telegraph and 
telephone material. April 10th. Bronze and copper wire. 
April llth. Positive plates for storage batteries. April 17th. 
Covered wires. April 18th. Telephone apparatus. April th. 
Telephones and handsets and switchboard cable. — (Febru- 
ary 16th.) 

March 13th. 30,500 dry cells.* March 27th. Underground 
and submarine cables.” 

Electricity Commissioners. 
Morwell power scheme. (See this issue.) 

April 3rd. 5,100 telephone-ra:eiver diaphragmst*® April 
10th. 636 tons bronze wire, &c.* April 17th. 400.000 copper 
Jointing sleeves, 595 timing clocks.* 


The Board of Trade has issued the Мег- 


win which the - 


Water-screening plant for the . 


March 28th. Victorian Railway Commissioners. Two sets 
of 3-ph., 20 b.h.p. induction motors, starting apparatus and 
accessories; one 20-b.h.p. d.c. motor, starting apparatus and 
accessories.* April 4th. Electric hoist, with trolley.* 

SvpNEY.—April 30th. Amalgamated Wireless (Australia), 
Ltd. Tenders for modern wireless service between Australia 
and England and between Australia and Canada. Supply, 
delivery, and erection completed and ready for operation of a 
high-power duplex station within 100 miles of Sydney or Mel- 
bourne capable of direct communication with England 24 
hours daily throughout the year. Suitable corresponding ` 
duplex stations to be provided in England and Canada. The 
Secretary, 97, Clarence Street, Sydney. 


Barking.—March 12th. County of London Electric 
Supply Co., Ltd. Condensing plant and auxiliary apparatus 
for the Barking power station. (February 9th.) 

March 26th. Static transformers. (February 9th.) 


Bedford.—March 13th. Electricity Department. Supply 
of e.h.p., h.p. and lp. underground cables for 12 months. 


(February 23rd.) 


Belfast.—March 10th. Electricity Department. Stores 
(including many electrical items) for six or twelve months. 
(February 16th.) 

March 12th. 3-ph., h.p., a.c. 
(February 16th.) 

March 6th. Tramways Committee. Six or 12 months’ 
supply of tramway stores, including several electrical items. 
(February 16th.) 


Belgium.—March 14th. The Office de l'Electricité, 25, 
Rue de la Charité, Brussels. Supply and laying of under- 
ground cables in connection with the electrification of the 
Cuesmes and Alost-Nord sections of the Belgian State railways. 

April 20th. Municipal authorities of Antwerp. Fifteen 
electric 2}-ton cranes in connection with the canal docks in 
the port. 

March 15th. Municipal authorities of Lanasken (Province 
of Limbourg). Establishment of a l.p. electricity distribution 
system in the town. 

March 12th. Municipal authorities of Rockheim (Province 
of Limbourg). Establishment of a l.p. electricity distribution 
system in the town. 

SCHAERBEEK.—March 13th. Municipal Authorities. Elec- 
tricity meters, three automatic circuit breakers, installation 
of a h.p. distribution and transformer station.* 


Burton-upon-Trent.—March 20th. ^ Electricity Depart- 
ment, Relaying l.p. mains. (See this issue.) 


China.—TieNnTSIN.—Extended Date.—March 2th. Peking- 
Mukden Railway. Electric signalling material. Specifica- 
tion from Mr. C. P. Sandberg, 40, Grosvenor Gardens, S.W. 


Darlington.—March 7th. Electricity Department. One 
water-tube boiler. (February 16th.) 


Dover.—March 8th. Harbour Board. Electrical sun- 
dries and cables for 12 months.* Mr. Б. Mowll, registrar, 
Dover Harbour Board, Castle Street, Dover. 


Dublin.—March 12th. Irish Free State Postmaster- 
General’s Department. 14 tons bronze wire. (February 23rd.) 


Edinburgh.—March 13th. Electricity Supply Depart- 
ment. Two 4,500-kW, 3-phase or alternatively single-phase 
transformers. (February 23rd.) 


Egypt.—Cairo.—March 22nd. Egyptian State Railways. 
Water-tube boiler, h.p. cables, switchboard panel and trans- 
formers for the electric power house, Gabbary. Specifications 
from Stores Department, Saptia (Cairo), or Gabbary (Alex- 
andria), and at the office of the Administration’s Inspecting 
Engineer in London, Major J. S. Liddell. 

Director, Section of the Municipalities and Local Commis- 
sions, Savoy House, Cairo. Extension of the electrical eys- 
tem at Zagazig. 

France.—[LoNS-LE-SAUNIER.—Material and rolling stock for 
the electrification of the Champagnole section of railways. M. 
Moreau, engineer-in-chief of the Ponts et Chaussées, 3 bis Rue 
de Vallières, Lons-le-Saunier, France. 


Huddersfield.—March 12th, 1923. Town Council. Elec- 
trician’s work in connection with the erection of 33 workmen’s 
dwellings, Newsome Road. Borough Architect, 1, Peel Street. 
Huddersfield. 


King's Lynn.—March 26th. 


switchgear for sub-station. 


Electricity Department. 


One 200-kW converting plant and switchgear. (бее this 
issue.) 
Lancaster.—Major Milnes, the Corporation electrical 


engineer, has been allowed to invite firms to tender for works 
required in connection with the new generating station in 
Caton Road, and the distribution station in Marton Street, 
Lancaster. 


Leeds.—March 5th. Education Committee. Repairs to 
school buildings, including electrical work, required during 
year ending March 3186, 1924. Particulars from Architect's 
Section, Education Dept., Calverley Street, Leeds. J. Graham. 
Director of Education. 


SE EE SE SS I ELE TI SOE LEO OE I MEO 


340 - 


[Vol 92. No. 2,962, Manon 2, 1923. 


Leigh (Lancs.).—Leigh and Atherton Joint Sewerage 
Board. Motor-driven pump of 2,500 gallons per min. Specifi- 
cations from R. F. Greenhalgh, engineer to the Board, 30, 
Bolton Road, Atherton. 


London.—BarrEnsEA.—March 8th. Electricity Department. 


e 1,800-bkW rotary converter and switchgear. (February 
rd.) 
Manchester.—March 13th. Tramways Committee. 


Supply of steel girder tramway rails. Specifications and forms 
of tender from Mr. H. Mattinson, general manager, 55, Pic- 
cadilly, Manchester. 


Merthyr Tydfil.—March 5th. Board of Guardians. 
trical fittings for six months. Mr. F. T. James, clerk. 


Oldham.—March 7th. Corporation Carrying and Cleans- 
ing Committee. Refuse disposal plant, including electric 
motors, for Rhodes Bank destructor depot. Specifications 
from Mortimore, Lyon & Co., Mansfield Chainbers, St. Ann’s 
Square, Manchester. 


Plymouth.—March 12th. Electricity Department. Elec- 
pde meters, paper-insulated cables, transformers. (See this 
issue. 


Salford.—March 12th. Tramways Committee. Five low- 
type tramcars. Particulars from general manager, 32, Black- 
friars Street, Salford. 


Sevenoaks.—March 12th. Rural District Council. Elec- 
tric light installation at offices. J. N. Prior, surveyor, 1, The 
Paddock, Westerham. 


South Africa.—PretToria.—March 14th. Government Posts 
and Telegraph Department. Insulators, copper and braided 
wire, &c.* March 21st. Dry cells.* 

JoRANNEsBURG.—March 27th. Municipal Council. 
trainway poles.* 


Stoke-on-Trent.—March 7th. Electricity 
Step switch resistance. (February 16th.) 


Stockton-on-Tees.—March 10th. District Fund, Gas and 


Electricity Committees. Stores and articles for six months. 
(See this issue.) 


Turton (near Bolton).—March 13th. Urban District 
Council. Supply of cable, lamps, meters, joint boxes, iron- 
clad fuses, sealing chambers and meter boards. Electrical 
superintendent, Council Offices, Bromley Cross, near Bolton. 


Weymouth.—March 10th. Electricity Department. One 
350-kW vertical gas engine and dynamo, with gas plant. 
(February 28rd.) - 


Elec- 


250 steel 


Department. 


ec кы ыс ш RENE TS Te ae ey ae = 
*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1 


CLOSED. ` 


Belgium.—The municipal authorities of Ghent have re- 
cently placed a contract with the Société Générale Belge 
d'Entreprises Electriques for the establishment of a new 
generating station in the town. 


Dublin.—Electricity and Public Lighting Committee. The 
Committee has decided to continue for a further 12 months 
the existing contract for the maintenance of the Corporation’s 
electricity meters.—Irish Builder and Engineer. 


London.—Srerney.—Electricity Supply Committee. 
One ton plumber's solder (£76).—G, W. Neale, Ltd, (Accepted.) 
One mile 3-in. earthenware pipes (£114).—Sutton & Co. (Overseal), Lid. 
А Pee 7 n^ | 
mile дап. 3-way ап mile 4-іп. 3-way conduit 316).—Albi 
Со. a CUR y uits (£316).—Albion Clay 
mile “ A," 1 mile “ B,” and 1 mile “C” troughs and 
—Sutton & Co. (Overseal), Ltd. (Accepted.) $ NAE 
Two tons sheet lead (£74).—Newsome & Co., Ltd. (Accepted.) 
Filtv tons of pitch (£394).--Smart's Tar Distillery, Ltd. (Accepted.) 
1.000 rolls l-in. white tape (£83)—]. MacLennan & Co. (Accepted.) 
Grit catchers for two chimneys at the Limehouse generating station (£395 
«з. роп Tub and Tube Co. (Recommended.) 
Reconstruction of the existing e.h.p. switchgear at the Limehouse genera- 
ung stauon (#19,934).—А. Reyrolle & Co., Ltd. (Rccominended.) 


Rugby.—Urban Council. Accepted:— 


in of liners for a Diesel engine (£154 10s.).—English Electric Co. 
td. 


Sheffield. — Corporation Cleansing Department. — The 
D.P. Battery Co., Ltd., has received an order for a * Kath- 


anode ” electric vehicle battery for use on one of the 
Department's vehicles. 
Southend-on-Sea.—Town Council. Accepted:— 
MAS crane (£1,100).—Smith & Sons. 
epairing and rearranging electric fittings, wires, lam &c. i 
Bandstand (£474).—F. T. Richard & Co. А на 


Swansea.—Borough Council. Accepted :— 


Erection. and supply of a new boiler and let . 
* Stirling Boiler Co., Ltd. complete equipment (211,979) — 


Torquay.—The Town Council has accepted the following 
tenders :— 


Transformer for 500-kW rotary converter (£640); 
kW rotary converter (£458) 
turbo-alrernators (#146 


transformer for 300- 
и two step-up transformers for 1,2950.k W 
rs each), earthing devices, trifurcating boxes 
Ус. (£19).--British Phomson-Houston Со”, Ltd. | 


SteIwork for sub-station. and electricity offices. (£571). еер) Engi- 
neering Co. 
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FORTHCOMING EVENTS. 

ideal Home Exhibition.—Olympia, W. March Ist te 24th. 

Royal institution of Oreat Britain.—Saturdays, March 3rd and 10th. At 
Albemarle Street, W. At 3 p.m. Lecture on '' Atomic Projectiles and 
their Properties," by Sir Ernest Rutherford, F.R.S. 

Thursday, March 8th. At 3 p.m. Lecture on “ Water Power of the 
Empire," by Mr. T. Stevens. 

Ohief Technical Assistants’ Association.—Saturday, 
general mecting. At 6.15. Annual dinner. 

institution of the Rubber Industry.—Monday, March Sth. At the Engineers’ 
Club, Coventry Street, W. At 7.30 p.m. Paper on “ Telegraph Cable 
Manufacture, Rubber and Gutta-Percha," by Mr. H. Savage. 

institution of Electrical Engineers.—íNroRMAL MskriNG.— Monday, March 
Sth. At the Institution, Victoria Embankment, W.C. At 7 p.m. Discus- 
sion on '' Control in Industry," to be opened by Mr. J. H. Parker. 

(Wireless Section).—Wednesday, March 7th. At the Institution, Vic- 
toria Embankment, W.C. At 6 p.m. Paper on * Development of Naval 
High-Power Valves," by Mr. H. Morris-Airey. 

(North-Western Oentre).—Tuesday, March 6th. At the Engineers’ 

Club, Manchester. At 7 p.m. Popular lecture. 

(Dundee Sub-Oentre).—Thursday, March 8th. At the University Col- 
lege. At 7.30 p.m. Paper on ‘* Hydro-Electric Schemes," by Мг. H. 
Richardson. 

(Western Oentre).— Monday, March 5th. At the Merchant Venturers' 
Technical College, Bristol. Joint meeting with the Institution of Post 
Office Electrical Engineers. Lecture on * Long-distance Installations," by 
Mr. E. H. Shaughnessey. 

(London Students’ Section).—Friday, March 9th. At the Institution, 
Victoria Embankment, W.C. At 7 p.m. Address by the President, Mr. F. 
Gill, 

(8outh-Midland Оөпіёге). —5тсремтѕ' 
Radio demonstration and discussion. 
Roentgen Society.—Tuesday, March 6th. At the Institution of Electrical 

Engineers, Victoria Embankment, W.C. At 8.15 p.m. Ordinary meeting. 

Electrical Society of Qlasgow.— Tuesday, March 6th. Paper on “ Electric 
House (Practical Results)," by Mr. R. Hardie; annual general meeting. 

Nottingham Society of Engineers.—Wednesday, March 7th. At the Wel- 
beck Hotel. At 7.30 p.m. Problem night. ` 

Qreenock Association of Electrical Engineers.— Wednesday, March 7th. At 
22, West Stewart Street. At 7.45 p.m. Paper оп '' Wireless Telcgraphy,’’ 
by Mr. G. G. Reid. 

industrial League and Oouncil.—Wednesday, March 7th. At Caxton Hall, 
S.W. At 7.30 p.n. Lecture on ‘* Control of Industry," by Mr. A. 
Dalgleish. 

institute of Metale.—Wednesday and Thursday, March 7th and 8th. At the 
Institution of Mechanical Engineers, Storey's Gate, S.W. Annual general 
mee ling 

Scottish Engineers’ Association.—Thursday, March 8th. At 
Philosophical Society, Glasgow. 
tion," by Mr. К. B. Mitchell. 

Gheimeford Engineering Society.—Thursday, March 8th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on ''Artesian Wells 
and Pumping Plants," by Mr. F. C. Paget. 

што оп of Engineers.—Friday, March 9th. At 39, Victoria Street, 


March 3rd. Annual 


Section.—Friday, March 9th. 


the Royal 
Address on the '* Dalmarnock Power Stu- 


At 7.30 p.m. Paper on “ Steel Works Equipment," by Mr. R 
D. Fell. 
Edinburgh Electrical Society.—lriday, March 9th. At the Philosophical 
Institute. At 8 p.m. Paper on ‘ Colliery Plant," by Mr. E. Cunningham. 


Birmingham and District Electric Olub.—Saturday, 
Grand Hotel, Colmore Row. 
by Mr. W. Dinwoodie. 

Salford Technical and Engineering Aseociation.—Saturday, 
At the Royal Technical College. 
tures," by Mr. T. Elliott. 


March 10th. At the 
At 7 p.m. Paper оп '' Wave Transmission,” 


March 10th. 
At 7 p.m. Paper on “ Jigs and Fix- 


THE "ELECTRICAL REVIEW" 


DEPARTMENT. 


WE have to remind readers that Service Department inquiries 
should be accompanied by a stamped envelope. 
The makers or suppliers of the following devices are asked 
for :— 
GIRDER adjustable lighting fittings (for machine tools, 
&c.). 


SERVICH 


Appointments Vacant.—Chair of electrical engineer 
(£1,000) Glasgow Roval Technical. College; general accounts 
clerk (£167) for the Treasurers and Accounts Department, 
Hackney Borough Council. (See our advt. pages to-day.) 


The Oldham Turbine Accident.—On February 10th two 
7,500-KVA turbo sets were in operation in the Corporation 
station at Oldham. In shutting down one of these sets the 
excitation was cut olf and the machine speed increased in 
order that it might be tripped out by the emergency over- 
speed governor, as is usual practice when testing such an 
emergency feature. When a speed slightly below 3,300 r.p.m. 
had been reached (the normal tripping speed of the emergency 
governor), the rotor opened out and jammed in the stator 
bore. The heat due to friction caused the oil from the bearings 
io catch fire, and it was necessary to call out the Fire Brigade 
to extinguish the flames. This was done in a few minutes. 

It was found that the cast-iron frame surrounding the 
laminations had been fractured. The rotor shaft had been 
broken off at both ends and the ring of the stator laminations 
with the rotor inside had fallen into the pit below the machine. 
The generator foundations sustained some damage. The 
coupling bolts between the turbine and generator had been 
sheared off and a piece of the bearing-housing cover on the 
turbine had been broken. The turbine, however, continued 
to run for several minutes after the accident. A piece of 
metal struck the emergency governor trip lever on the neigh- 
bouring set, which was running, and shut the machine down. 
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An examination of the rotor (carried out as thoroughly ав 
circumstances would permit) by the suppliers of the forging ae 
well as the Metropolitan-Vickers engineers, revealed the fact 
that a large internal defect had been the cause of the trouble; 
apparently the rotor had opened up on a plane through the 
axis, bringing the periphery of the rotor into contact with 
the inside bore of the stator laminations. The friction be- 
tween the rotor and stator laminations had caused the stator 
core to revolve and fracture the cast-iron stator frame and the 
bedplate, leaving no support for the stator, which, as men- 
tioned above, fell down into the pit, breaking the shaft and 
carrying the rotor with it. The ring of stator laminations 
acted as a ‘‘ bombproof " shield and prevented the parts of 
the rotor from flying outwards, and this fact was undoubtedly 
responsible for the small amount of damage which was done 
external to the machine. 

The amount of damage done to other apparatus in the 
station and to the station buildings was comparatively trifling, 
being confined to a few cracked slate panels on the switch- 
board, one or two small broken castings, and other small 
parts. The most serious external damage appears to have 
heen in connection with the glass roof resulting from the 
ilames rising. from the burning oil. Two of the station atten- 
dants were very slightly injured. 

The machine in question had been in operation since De- 


cember, 1921, and its rotor was a duplicate, as regards peri- . 


pheral speed and stresses, of over two dozen sets, some of 
which have been in operation for over six years. The Metro- 
politan-Vickers Electrical Co., Ltd., has supplied some 300 
inachines of this type with solid forged rotors, some smaller 
and s much larger than the one to which the accident 
«ccurred. 


Fatalities.—A verdict of ©“ Accidental death " was re- 
turned at an inquest upon a colliery clerk at the Hetton Lyons 
Colliery Office, Durham, recently. It was stated that the 
«leceased was working at ап  electrically-driven printing 
machine, and it is presumed that his bare arm came in contact 
with a cable which had slipped out of its terminal. Е 

An inquiry was held at King's Cross on February 21st into 
the death of Edilio Bellidori who, it was stated in evidence, 
was freeing a pipe which had become blocked, and Iifting an 
electric lainp, received a fatal electric shock. The coroner 
adjourned the inquest for further evidence. 

Mr. L. Birks, chief electrical engineer of the New Zealand 
Public Works Department, sends us particulars of an extra- 
ordinary fatal accident, which illustrates again how essential 
it is, in handling high pressures, to observe the safety pre- 
cautions in absolute detail. A 3,000-V fuse had blown on an 
11,000-V pole transformer station at Te Aroha and the lineman 
and his mate went out to replace it. Тһе transformer is 
supplied by means of a throw-over switch from either of two 
11,000-V circuits running across at the top of the pole station. 
The throw-over switch has a central dead position with a break 
of 9 in. from either set of jaws. The lineman unlocked the 
quadrant and opened the air-break switch, according to the 
evidence, to a distance of only about 4 in. instead of the full 
9-in. break, and proceeded to climb from the platform to the 
3,000-V fuses making contact with the dead 11,000-V leads. 
His mate beneath the platform then heard a discharge and 
the lineman fell dead on to the platform. On removal of the 
corpse, the dead body of a sparrow was found beneath it, 
quite warm and with the beak and legs burned off. When 
examined, the connections below the throw-over switch were 
all dead and safe and the deceased had not gone up within 
several fect of the live leads. Evidently the sparrow was killed 
simultaneously with the man, and the accident was apparently 
due to the sparrow having made connection across the half- 
opened air break switch, the momentary are through the 
sparrow's body being sufficient to cause the death .of the 
lineman. | 

There is a regulation that all h.p. conductors shall be 
earthed before being touched, but like so many good regula- 
tjons it was not observed in this particular case. 


The G.E.C. Research Laboratories.—' he opening cere- 
mony of the new research laboratories (about which we hope 
to publish further particulars next week) of the General Elec- 
' tric Co., Ltd., at Wembley, took place on Tuesday afternoon in 
the presence of about 90 guests, leading scientists, engineers, 
and representatives of the various universities, Institutions, and 
industrial organisations. 

Mr. Hugo Hirst (chairman of the G.E.C.), occupied the 
chair and outlined the circumstances that led up to the estab- 
lishment of the laboratories—the fulfilment of a dream he had 
cherished for many years. The war had proved the electrical 
industry to be a key industry, which fact had taught the firm 
the lesson that it must hold its own under any conditions. 
The firm was prepared to produce evervthing that was neces- 
eary for the equipment of the largest power station, of a 
complete electric railway, telephone exchange, battleship, or 
West End mansion. Such a concern could not be dependent on 
foreigners for new inventions, the improveinent of processes and 
methods, &c., and if the laboratories could solve some of their 
protlems they would have justified their existence. The war 
taught this country, he continued, that industrial dependence 
on foreigners might lead to political and national death and 
important though the work of the laboratories would be to the 
firm itself, it was hoped that the community at large would 
be benefited in no less a degree. 


The Rt. Hon. Lord Robert Cecil, K.C., M.P., pointed out 
that the task before the people of this country was for every 
individual to strive to do something to repair the waste ot 
war and enable the world to function better than it did 
before. To do that they must increase the output of human 
energy and skill. The laboratories that were being opened 
would enable greater results to be. obtained from the materials 
handled, but they must go beyond that and the spirit of 
research must percolate through the whole industry. As ìn- 
dustry must be organised in a singularly unintelligent fashion 
which failed to make use of the highest faculties of those 
engaged in it. By the neglect of brains in this country a 
great source of wealth had been allowed to run to waste. 
Science had no territorial boundaries, and interchange of 
scientific knowledge was one of the first duties of civilised 
man. The work being done in those laboratories might make 
happier and better the lives of people all over the world. 

Sir Joseph Thompson, O.M., F.R.S., said that the ceremony 
was а conspicious example of the increased importance that 
was being attached to the application of research to industry. 
It was extraordinarily dificult to judge what might come 
out of a new invention, and the most important thing about 
it was the spirit that would Бе introduced into the whole 
conduct of the industry. If they did not use their brains, 
they would soon have no brains to use, and he would like 
to see the spirit of research extend into the factories where 
there was an ample field for it. Sufficient attention was not 
devoted to the difliculties met with in workshops. 

Mr. Clifford Paterson. O.B.E. (director of the labora- 
tories), and Mr. Christopher Wilson (director of the G.E.C., 
and manager of the Osram lamp works), also spoke, and the 
visitors were then conducted over the laboratories wherein 
many most interesting exhibits and instructive demonstrations 
had been arranged. & 


L.E.E. Re-Union.—The No. 4 Company (London Elec- 
trical Engineers) is holding its annual re-union and dinner at 
the “Florence Restaurant," Rupert Street, Shaftesbury 
Avenue, W., on March 10th at 7 p.m. Any members of the 
company who have not received a notice should communicate 


- with Mr. A. E. Beach, Metal Works, Shawfield Street, S.W.3. 


British Electrical and Allied Industries Research Associa- 
tion.—At the annual general meeting of the Association, 
held on January 12th, at the Institution of Electrical Engi- 
neers, Mr. E. B. Vignoles (in the chair) presented the annual 
report and accounts, and the director in giving an account 
of the work of the year, referred to the facilities for co-opera- 
tion between manufacturers, users, and independent experts, 
afforded through the committees of the Association, in dealing 
with the technical problems of the day. He drew special 
attention to the report on the researches on the heating of 
buried cables, that was submitted at the March Ist meeting 
of the Institution of Electrical Engineers, and to the im- 
portant researches on electric control apparatus now in pro- 
gress. During the course of the discussion, Mr. Ll. B. Atkin- 
son and Mr. C. P. Sparks, commenting on the work which 
had been done on buried cables, stated that the saving to,be 
elfected by the industry by the application of the results ob- 
tained would alone cover, in a very short time, the whole 
of the expenditure of the Research Association to date on all 
lis rescarches. 

The chairman remarked that the position of the Associa- 
tion was very different from what it had been a year ayo, and 
believed that it would be easier in the immediate future to 
undertake, with good hope of success, propaganda for the 
broadening of the basis of membership and securing further 
support for the Association. 

The Chairman, expressing appreciation of the past services 
of Mr. C. H. Wordingham to the Association, moved that he 
be appointed the first President of the Association. The 
resolution was carried unanimously with acclamation. Mr. 
F. Gill, President of the Institution of Electrical Engineers, 
was elected a member of Council in place of Mr. J. S. High- 
field, retiring, and other retiring members of Council were 
re-elected. Messrs. Price Waterhouse & Co. were re-elected 
auditors. 


Electrical Power Engineers’ Association.—The members 
of the North-Eastern Division of the Association held their 
annual dinner at Newcastle-on-Tyne on February 23rd, Mr. 
А. W. Crompton presiding. Mr. W. J. Oswald (vice-presi- 
dent of the Association) in the course of some remarks said 
there were undertakings, such as Halifax, seeking to under- 
mine the schedule of salaries. Municipalities should realise 
that the industry was a national one and not a local element, 
to be used in local politics as a pawn. The men on whom the 
responsibility rested were members of the E.P.E.A. They 
wanted a status at least equal to the professions of law and 
medicine. 

Mr. C. Turnbull (electrical engineer, Tynemouth) said 
that one great function of the E.P.E.À. was to act as a go- 
between for technical and commercial men. 

Mr. J. Edgar (electrical engineer, South Shields) said 
43,000,000 kWh were sold in 1897 and 5,157,000 kWh in 1922. 
The industry had, to a great extent, conserved the coal supply 
of the nation. | 

Other speakers were Mr. G. J. Porter, Mr. G. N. Wright- 
son (Middlesbrough), and Mr, J. А. Haliday. 
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| INSTITUTION NOTES. 


Institution of Electrical Engineers. — KINEMATOGRAPH 
Fitms.—At the special meeting of the Institution on February 
22nd, Mr. B. Welbourn exhibited a kinematograph film, in 
two parts, illustrating the electrification of the Chicago, 
Milwaukee & St. Раш Railroad. In his introductory remarks 
he pointed out that this зай the first trans-continental line 
in erica which had, made .à commencement with main-line 
electrification, and a great pioneer work had been done in 
electrifying the line at 3,000 volts, d.c., with only, so far as 
he knew, the experience of the Butte, Anaconda and Pacitic 
Railway behind them, which operated for some time at 
.2,400 volts, and was now working in conjunction with the 
Milwaukee system. Power was obtained from the Montana 
Power Co., and was transmitted along a single 100,000-volt, 
three-phase circuit, which paralleled the track the whole way. 
The length of electrified route was approximately 650 miles, 
mostly single line, with turn outs and sidings, making a total 
single track equivalent of 850 miles. The portion which had 
been electrified ran from Tacoma, on the West Coast, right 
up into the mountains, where there was a break of 200 miles 
from Spokane, when the electric system began again and con- 
tinued for over 400 miles further. As regards the power 
supply, it would no doubt interest supply engineers in this 
country that the railway company did not consider it neces- 
sary to erect its own power station, but was content to rely 
upon the power company. The 100,000-volt line was tapped 
into sub-stations placed about 32 miles apart, which in the 
aggregate contained nearly 90,000 kVA of transformer plant 

e equipment in each sub-station consisted of two or more 
3,000-volt, d.c. sets, driven by a synchronous motor, to which 
were coupled two 1,500-volt, d.c. generators. The catenary equip- 
ment was very simple, and consisted of a steel messenger wire 
from which were supported two trolley wires side by side. 
The film showed that the construction was of the simplest 
possible character, presumably dictated by financial considera- 
tions at the time, said Mr. Welbourn. The poles were wood 
throughout, and had, he believed, been cut from the forests 
through which the line ran. The poles carried quite a 
number of wires; for instance, there was the negative earth 
feeder, the 4,400-volt signal wires, the telephone circuits, and 
the trolley wires; there were also the automatic signalling 
arrangements fitted on the 4,400-volt signal wires. At the 
signalling points this pressure was transformed down to 110 
volts, and again transformed down to 93 volts at the signal 
lamps. The track was of special interest to railway and 
civil engineers. The severest portion of the line involved a 


21-mile stretch in the Saddle mountains, of 1.7 per cent. . 


gradient, the maximum height to which the line climbed 
being 6,000 ft. At another point the gradient was 2.9 per 
cent. The track was an excellent piece of work, and was 
ballasted throughout very much in the same way as our 
own lines were here, so that dust was kept down to a 
minimum. A great deal of the interest in the line was 
centred in the locomotives, of which there were two types. 
There was а gearless type, which weighed 260 tons, and had 
а continuous rating of 3,200 h.p., and there was also the quill 
type, which weighed 284 tons and had a continuous rating 
of 3,400 h.p. These locomotives were fitted with pantograph 
collectors and the current collection was excellent. (The 
operation of these was well shown by slowing down the film, 
which enabled a good idea to be gained of the working of the 
pantograph.) 

In conclusion, Mr. Welbourn said he felt that the value of 
these films was the interest they must have for young engi- 


neers intending to go abroad, as they would help to enable - 


them to visualise the conditions which would have to be met 
in other countries than our own. 

NORTH-WESTERN CENTRE.—Annual Dinner.—The annual 
dinner of the North-Western Centre, held at the Manchester 
Midland Hotel on February 23rd, was attended by about 160 
members. Mr. A. S. Barnard presided. Dr. S. Z. de 
Ferranti, in proposing '' The City and Trade of Manchester,” 
said that world trade was essential to Manchester, and they 
naturally looked to the colonies to be an outlet for their 
manufactures. Unfortunately, however, laws were so framed 
in some of the colonies that preference designed in favour of 
this country worked out in favour of Continental nations. 
It was, therefore, for everyone, and especially the Chambers 
of Commerce, to see that English manufacturers obtained the 
best chance of selling goods in every part of the British 
Empire. 

Mr. W. Clare Lees, O.B.E., President of the Manchester 
Chamber of Commerce, replied to the toast, and spoke of 
the wonderful future that scientific discovery held in store 
for them. 

The toast of the '' Institution of Electrical Engineers " was 
proposed by Sir Henry A. Miers, D.Sc., F.R.S., Vice-Chan- 
cellor of the University of Manchester. He sajd that there 
was no profession in which research and investigation played 
@ more important part than that of electrical engineering, 
and there could not be too much co-operation between those 
whose business it was to study theory and those who were 
practitioners. Electrical engineers were becoming more and 
more specialists, and their profession was becoming divided 
into special branches, each of which might conceivably be 


in. 


subject. 


using a language that was becoming less and less intelligible 
to other branches of the profession. This coulè be corrected 
by their keeping an eye on the factors and conditions that 
were common to all branches, and retaining language that 
was applicable to all of them. It was important to anyone 
who made a study of a subject to be able to explain himself 
in simple language to others who had no knowledge of the 
If it were possible to have some of the public lec- 
tures at the university broadcast it would be a great 


‚ means of conveying information to the hundreds of thousands 


of working-class people in that district who were thirsting 
for knowledge. | 

Mr. F. Gill, O.B.E., President of the Institution, replied 
to the toast. He did not think that the importance of radio 
communication had been sufficiently appreciated. It was 
being looked upon too much as a luxury, whereas its main 
function was that of a tool for transport. It would be a 
first-class thing if competent men would give lectures to be 
broadcast amongst the thousands of enthusiastic listeners- 
in. Referring to the progress of the Institution, he said that 
during the last four years no fewer than 3,000 members had 
enrolled in their ranks, and they were faced with the prob- 
lems of a real severe growth. It was obvious that they could 
not handle a big growth such as they had had and were having 
from a central point. The local centres had done splendid work 
and had, altogether, more than half the total membership of 
the Institution. Manchester had shown one of the ways of 
dealing with growth by assenting to the application from 
Liverpool that the latter city should become a centre by 
itself. He was sure they were going to have a big growth 
in membership, and already some people were asking what 
would happen when everyone was an electrical engineer. 

The final toast was that of '' The Guests," which was pre- 
posed by Alderman W. Walker, past chairman of £he North- 
Ld Centre, and replied to briefly by Mr. George Hughes, 

INFORMAL MEETINGS SECTION.—At the meeting of the in- 
formal section, on February 19th, Mr. E. F. Hetherington 
was in the chair when Mr. F. Peake Sexton opened a discus- 
sion on '' Esprit de Corps." He traced the genesis of '' Team 
Spirit '"" and class interest, and said that he thought that the 
lack of patriotism and national feeling in individuals was very 
often because they had failed to appreciate or had jumped 
over the stages, the family ties, professional prestige, and 
national pride to a universal brotherhood idealism. Other 
trades and professions had developed from the old trade 
guilds and had inherent the esprit de corps that was almost 
non-existent in the electrical industry. 

He instanced cases of members of the industry abusing to 
a third party the advice or craftsmanship of another electrical 
man—he read an extract from a letter written by a borough 
electrical engineer to the effect that within his district: ''We 
do not recognise the rules of the Institution of Electrical 
Engineers, but have our own regulations, &.’—a quite 
illegal attitude, by the by, if made a condition for connect- 
ing an installation, and he compared the conditions prevail- 
ing in the industry with those of the medical and legal pro- 
fessions, where etiquette was so powerful. He could not 
propose a remedy, and appealed for more pride in their in- 
dustry and in membership of the Institution, and for more 
care in criticising the operations of fellow engineers. Major 
G. H. Spittle led the discussion with a humorous speech de- 
scribing regimental and corps pride, upon which which 
military discipline was fostered. Messrs. J. R. Bedford, J. 
Coxon, A. G. Hilling, E. F. Hetherington, H. H. Long, W. 
Lunn, F. Pooley, W. E. Rogers, M. Whitgift, and W. L. 
Wreford also spoke. 


SMOKING CoNcERT.—On Monday last, the Informal Meet- 
ings Section held a smoking concert at the Engineers’ 
Club, London, Mr. W. E. Warrilow presiding; there was a 
large attendance, and an excellent programme was performed 
and was greatly appreciated. Special commendation should 
te given to Miss Nora Bancroft, Miss Winifred Mansfield, and 
Mr. Jack Millard for their items, whilst Mr. J. Corthesy, of 
the LE.E., and Major C. H. Montgomery, both amateurs, 
more than held their own with the professionals, and Miss 
Margaret Briden was an accomplished accompanist. The 
concert sub-committee (Messrs. Avila, Grierson, and 
Warrilow) is to be congratulated on its organisation of the 
entertainment, which was thoroughly successful, and went 
with a swing from start to finish. 

Institution of Railway Signal Engineers.—At the annual 
meeting, on February 14th, Mr. R. J. Insell, Chief Assistant 
Signal Engineer, G.W.R., Reading, was elected president, 
and Mr. W. J. Thorrowgood, Signal and Telegraph Superin- 
tendent, S.R., Wimbledon, vice-president. The annual report 
shows that during the year the membership increased by 17.3 
per cent. to 434. | 


Radio Society of Great Britain.—On Friday, March 16th, 
a lecture will be given by Mr. L. F. Fogarty at the Institution 
of Electrical Engineers, Victoria Embankment, W.O., at 
6.30 p.m., on '' Accumulators, Dry Cells and the Currents 
Used in the Reception of Radio Telephony, Illustrated by Ex- 
periments." Cards of admission can be obtained by forward- 
ing a large stamped envelope to the Hon. Secretary. 32, 
Quex Road, West Hampstead, N.W:.6: 
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REVIEWS. 


Radio-Telephony јот Amateurs. By Stuart BALLANTINE. 
Pp. 296; tigs. 153. London: Chapman & Hall Ltd. 
Price 7з. 6d. net. a ee | 


The authór, who is а consulting engineer in America, says 
“that we all have our own ideas as to what the ideal radio 
book for amateurs should be like," and this one may be his 
ideal, but it is certainly not ours. The actual writing, he says, 
" was undertaken on short notice," but even so, grammatical 
errors and obscurities of expression, both of which are 
numerous and irritating, might have been cleared up in the 
proof stage. But Mr. Ballantine himself seems uneasy on this 
point, as he finishes his preface with the following typical 
sentence: ''Other minor errors of typography and circuital 
infelicites he [the reader] may magnanimously overlook or 
silently emend.” | 

The book contains, with 153 illustrations and diagrams, a 
mass of information on arrangements for transmission and 
reception by radio-telephony. This information is given, 
however, in a form more suitable for reference than for con- 
tinued study. Аз a book of reference for the amateur it may 
lave its uses, but there are many really good text booke now 
available for this purpose at no greater cost. 


Letters of a Radio-Engineer to his Son. By Joun MULLS. 
Pp. 265; figs. 136; plates XII. London: George Routledge 
and Sons, Ltd. Price 10s. 6d. net. 


Mr. Mills is a well-known American radio engineer in the 
employ of the Western Electric Co., and an old hand at ex- 
plaining the new knowledge of physical phenomena in a clear 
und simple manner. He has written this book in the form of 
letters to а boy, and no mathematical or electrical knowledge 
whatever is required for its complete understanding, the 
reader being taken through the fundamental theory of radio- 
telephony in a conversational and attractive manner. In such 
a book much of the explanation must necessarily depend on 
analogy, and it is refreshing to find in this one a number of 
new and simple analogies which will clear up many diffi- 
culties for readers who, without scientific training, wish to 
obtain an accurate grip of the subject. A study of the book 
will make it possible also for such readers to construct their 
own sets in an intelligent manner, one of the letters being 
devoted to an explanation of the best lines on which to start 
and develop experimental work. 

A few of the explanations will appeal more to American 
than to English readers, such as that of a characteristic curve 
where the ordinates are likened to streets, and the abscissæ 
to avenues. | 

There are 12 plates and 186 drawings, and the pleasing 
practice of repeating diagrams so as to obviate back reference 
is adopted. 

Altogether this is a book which can be confidently recom- 
mended to the amateur who has not had an electrical train- 
ing, but who wishes to experiment intelligently with radio- 
telephone apparatus. 


The Nitrogen Industry. By J. R. Partinaton, M.B.E., D.Sc., 
and L. Н. Parker, M.A., D.S., F.LC. Pp. xvi+336; 
figs. 23; plates XIX. London: Constable & Co., Ltd. 
1922. Price 21s. net. 


The authors have given a volume which touches upon 
almost every aspect of the nitrogen industry, giving in a 
highly interesting and informative inanner 2 detailed survey 
of the various modern methods of nitrogen fixation processes 
and the allied industries, betraying an intimate and compre- 
hensive knowledge of the whole question. It includes autho- 
ritative views on the inactivity and lethargic policy of those 
in authority in this country, regarding the nitrogen industry 
in its relationship to the use of nitrate in the fertiliser, explo- 
sives and dye industries, and cites the war-time experience 
of the evils of relying upon foreign nitrate suppiles. The 
authors make a plea for the nitrogen industry in the national 
interests. | 

The book is sound and scientific, a large proportion of the 
aterial being based on the experience of the authors, is 
written in a readable manner, and in the main can be 
intelligibly followed by non-technical readers. 

The volume comprises three parts. Part I deals with 
'" Nitrogen Products and Chile Nitrate,” and gives an interest- 
ing account of the liquefaction and rectification of nitrogen 
from the atmosphere, and an ably written dissertation on the 
Chile nitrate industry. Eleven pages of this consists of 
details of the war-time production and statistics connected 
with the manufacture of nitric acid at H.M. Factory, Gretna. 
Part П deals with '' By-Product Ammonia and Ammonium 
Sulphate Manufacture," including a sub-section on '' Am- 
monium Sulphate in Agriculture.” This is founded on 
the “ Rothamsted Experiments, 1917 (Hal)," and gives a 
well-written résumé of the experiments on wheat, showing 
the importance of nitrogenous fertilisers in relation to food 
production. Part III comprises " Nitrogen. Fixation. Pro- 
cc--e93," This is divided into four sections, (a) Synthetic Am- 


monia ; (b) The Cyanamide Process; (c) The Arc Process; and 
(d) The Oxidation of Ammonia. Descriptions are given of 
the various processes, and are well illustrated by means of 
sectional drawings of plant and plate photographs of the 
various types of Norwegian power plant. The concluding 
sixty pages of the section on " The Oxidation of Ammonia ”’ 
are devoted to the classic researches of the authors on the 
catalytic oxidation of ammonia. _. 
. There are but few errors, and they. could no doubt be cor- 
rected in & future edition, e.g., page 92 refers to figure 10 
as being Grüneberg and Blum’s Still, whereas it is actually a 
drawing of Wilton's Ammonia Stil. In the list of plates, 
there is what appears to be a printer's error, Dorr being mis- 
spelt '" Door." А valuable addition and asset to the book 
would be a bibliography of references to the literature on the 
nitrogen industry. à: 

Drs. Partington and Parker are to be co 
having presented a volume on '' The Nitrogen Industry ” in 
a convenient and etriking form. It is a mass of information, 
systematically arranged from a technical, statistical and com- 
mercial standpoint, covering an extensive field, communicat- 
ing the matter tersely, fairly and proportionately. The sub- 
ject has been treated in a highly practical and skilful manner 
throughout, and the style is bright, interesting, and of a high 
literary quality. The treatise reflects great credit on the 
authors and publishers, and will be read by all desirous of 
being au fait with the development and present position of 
the nitrogen industry. | 

The book is well printed and bound, the illustrations are 
good, and is a volume deserving of a place in every scientific 
and technical library. | E. W. L 


atulated on 


Mast and Aerial Construction for Amateurs. Ву F. J. 
AINSLEY, Assoc.M.Inst.C.E. Pp. 82; figs. 65. London: 
The Wireless Press, Ltd. Price 1s. 6d. net. 


All.amateurs who wish to erect an outside aerial efficiently 
and cheaply would be well advised to study this 
Sound and simple methods for the construction and erection 
of the types of masts required are explained clearly, with 
the aid of 65 detailed diagrams. Unlike so muny books for 
amateurs recently published, this one does supply a real 
want. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EuEcTRICAL. REVIEW posted as to their 
“movements. e 


At the Dublin Corporation meeting on February 19th, 
Alderman Hubbard Clark moved that a recommendation of 
the Finance and General Purposes Committee, in furtherance 
of a report from the Electricity and Public Lighting Com- 
mittee, to pay Мг. L. J. KETTLE, city electrical engineer, & 
fee of £100 for services rendered in connection with the Liffey 
water-power scheme, be sent back to the Finance Committee 
for reconsideration. He said that Mr. Kettle had shown great. 
interest and rendered valuable service in his own depart- 
ment, but it was a mistake to call this a grant or fee. He 
said he would not be a party to making a grant for services 
rendered to his own department by any official getting £1,400 
a year. Mr. M. J. Moran said that the amount covered 
nothing but out-of-pocket expenses. Mr. Rice (law agent) said 
that legally the amount would not be paid as expenses, but 


. payment ought to be made as extra remuneration, as Mr. 


Kettle did work which was outside the terms of his contract. 
Mr. James Moran supported the recommendation. On a divi- 
sion it was decided that the report be referred back to com- 
inittee. 

A foreign contemporary states that Dr. WALTER ROSENHAIN, 
head of the metallurgical department of the National Physical 
Laboratory, is touring the eastern part of the United States. 
at present, lecturing to various educational institutions and 
technical societies. 

According to the Commonwealth Enginecr, Mr. A. CAMERON, 
chairman of the Melbourne Tramway Board, is to visit the 
United Kingdom, Europe, and America to study trmaway 
practice. Mr. T. W. BRIDGER has been appointed. consulting 
electrical engineer to the Brisbane Water and Sewerage Board. 
Mr. A. С. SrEPHENS, formerly manager of the Brisbane Tram- 
ways Co., has been elected to a seat on the Tramway Trust 
that has taken over the system. 

Mr. VINCENT WODEHOUSE YORKE, chairman of the Mexican 
Railway, who was injured in the accident that occurred 
on that railway, is а director of Whitehall Electric Invest- 
ments. 

Mr. W. E. HaLrFPENNY, superintendent (lower grade) has 
been appointed assistant controller at the Central Telegraph 
Ottice, and Mr. E. J. MARTIN, assistant superintendent, be- 
comes superintendent (lower grade). 


f 
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Professor MaGNvs МАСІЕАХ will vacate the chair of elec- 
trical engineering at the Glasgow Technical College on July 
3lst. The Professor, who retires under the superannuation 
echeme, has occupied the chair since June, 1899. Applications 
er е post (£1,000 per annum) аге to be lodged by March 


Mr. С. G. TEGETMEIER, chairman of the Tramways and Light 
Railways Association, has been appointed to represent the 
Associaticn on the Land Transport (Railways, Tramways, and 
Carriage Building) Committee of the British Empire Exhibi- 
tion, 1924. 

East Grinstead Urban District Council has: appointed Mr. 
A. 8. HooPPELL, late senior assistant electrical engineer to the 
Torquay Corporation, clerk of works in connection with the 
Council's electricity scheme. 

Mr. W. J. LEEMING, previously electrical engineer to the 
Buxton U.D.C., and who during the last year has been con- 
nected with Messrs. Prangnell Partners, Newcastle-on-Tyne, 
has now been appointed engineer at Stowe College, the new 
public school, Buckingham. 


Obituary.—Mn. T. CrLAyrTON.—We regret to learn that Mr. 
Thomas Clayton, for 25 years* with Messrs. W. Mackie & Co. 
(latterly as installations manager) passed away last week in St. 
Thomas's Hospital after a painful illness. The burial took 
place at Hammersmith Cemetery on Saturday, February 24th, 
following a service at St. Paul's Church, Hammersmith. Mr. 
Clayton was 49 years of age, and was well-known in electrical, 
masonic, and other circles; he was & baritone singer of great 
merit. He leaves a widow and daughter. 

Mr. А. ManrIN.—The Times records the death of Mr. Arthur 
Martin, late inspector of telephone and telegraph traffic at the 
London headquarters, who retired in 1918. 


Mr. GeorGE RiGBy.— Тһе death took place on February 21st 
of Mr. George Rigby, electrical engineer, of Wigan. He was 
44 years of age, and was a director of Heyes & Co., Ltd., 
electrical engineers, of Wigan. 

Mr. J. A. D. BoRNEMANN.—We regret to record the death 
of Mr. J. A. D. Bornemann, C.B.E., J.P., who was for 23 
ics шары director of Ruston & Hornsby, Ltd., of 
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NEW COMPANIES REGISTERED. 


International Radio Manufacturers, Ltd. (187,867 ).—Pri- 
vate company. Registered February 16th. Capital, £5,000 in 30,000 preference 
shares of 2s. Gd. each and 50,000 ordinary shares of 6d. each. To carry on 
the business of radio and electrical engineers and manufacturers, makers of, 
and dealers in all kinds of electrical apparatus, machines, accessories and 
goods, &c. The permanent joint managing directors are :—L. R. Osborn, 57, 
Buckingham Road, South Woodford, Е.18; T. Hutchings, 6, The Parade, 
Aldersbrook Road, E.12. Qualification of permanent directors, 1,000 shares. 
Remuneration of managing directors, as fixed by the board; 
£100 per annum. Registered office: 119, High Street, Merton, Surrey. 


Saxby & Farmer, Ltd. (187,860).—Registered on Febru- 
ary 16th, at Somerset House, as a private company, with a nominal capital 
of £100 in £1 shares. The objects are :—To carry on the business of manu- 
facturers of railway signals, locking apparatus, and safety appliances, 
mechanical engineers, and electricians, &c. The subscribers (cach with one 
share) are:—H. G. Brown, 82, York Road, N.l, electrical engineer; R. 
Payne, 82, York Road, N.l, chartered secretary; В. Н. Peter, 82, York 
Road, N.l, engineer. The subscribers are to appoint the first directors. No 
share qualification required. The registered oflic is at 82, York Road, 
King's Cross, N.1. 

Ltd. 


Central Electrical Engineers' Accessories Supply, 
(188,006).—Private company. Registered February 22nd. Capital, £100 in £1 
ehaüres. To carry on the business indicated by the title. The first directors 
are:—S. Cohen, 479, Mile End Road, E.; N. Ettinger, 49, Mile End Road, 
E. Qualification, 15 shares. Registered office: 190, Bishopsgate Street, E.C. 


Lenthall Gramophones, Ltd. (187,904).—Private com- 
pany. Registered February 19th. Capital, £7,000 in £1 shares. To take over 
the business of a manufacturer of and dealer in the Lenthall sound box and 
gramophone and gramophone parts carried. оп by С, Б. Lenthall at 51, 
Fountain Street, Manchester, and all or any of the contracts, assets and 
liabilities. connected therewith; together with certain patients, specifications 
and designs (1) for improvements in and relating to diaphragms for acoustic 
instruments or apparatus, (2) for improvements in or relating to sound boxes 
for gramophones and like acoustic instruments or apparatus, (3) for a vibratory 
diaphragm (made of metal) for gramophones and other acoustic apparatus, and 
(4) ior a vibratory diaphragm (made of mica celluloid or other solid. substance); 
and to carry on the business of manufacturers of sound boxes, diaphragms for 


gramophones, wireless telegraphy, telephones, motor horns, &c. The first 
directors are :—C. В. Lenthall, 42, Cambridge Road, Southport; W. Lenthall, 


t“ Overlaw," Lightwood Road, Buxton. C. B. Lenthall is permanent managing 
director and chairman subject to holding 2.000 shares. Registered office: 51, 
Fountain Street, Manchester. 


Robson, Paling & Co., Ltd. (187,994).—Private company. 


Registered February 2lst. Capital, £2,000 in £1 shares. To acquire the 
business of electrical engineers carried оп by H. Robson, trading as “H. 
Robson & Co." at 16a, Oxford Road, Manchester, and the business of scenic 


artists carried оп by H. Robson and С. A. Paling as '* C, А. Paling & Co." 
at 16, Oxford Road, Manchester, and to carry on th: business of electricians, 
electrical and general engineers, scenic artists and contractors, designers and 
constructors of scenery and properties for theatre stages, Kineina halls, trade 
halls. ehows, exhibitions, &c. ‘Fhe first directors are :—H. Robson, 1641, Oxford 
Road, Manchester, electrical engineer; С. A. Paling. 53. Rumford Street. 
Manchester, scenic artist. Qualification: €l. Registered office: 16a, Oxford 
Road, Manchester. 


Condor Lamps (Great Britain), Ltd. (187.970).—Private 
company. Registered. February 2151. Capital, £2,500 in £1 shares. To carry 
on the business of electricians, electrical engineers, maneCicturors of, agents 
for, and dealers in electric lamps, including metal filament, are aid half-watt 
lamps, dynamos, clectroliers, Ac. The first. directors are :--\. C. Peebles, 
10, Lernox Street, Edinburgh; R. Shaw, 7, Summerside Place, Bonnington, 


Edinburgh; J. E. H. Rieter, Keltenstraa, 14, Venlo, Holand; T. J. Van 
Lohwizen, Keltenstrant 14, Venlo, Holland; J. Braun, Kaldenkerkerweg 31, 
Venio, Holland. Ounlifiestior s T share; Registered office : 00, Wilson Street, 
Finsbury Square, boc. 
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of directors, | 


. l Young Street, 


Electric Home Cleaning Service Co., Ltd. (187,768).— 
Registered as a private company on February 13th, with a nominal capital 
of £1,000 in £1 shares. Objects: To carry on the business of cleaners of 
offices and: other buildings, dealers in and repairers of vacuum and other 
cleaning apparatus, repairers and restorers of furniture, fittings and fabrics, 
&c., and to train and employ, so far as practicable, men who served in H.M. 
forces and their dependents. The first directors are: Mrs. E. M. Wood, 4, 
Park Village East, Regent's Park, N.W. (director of Samson, Clark & Co., 
Ltd.); Sir Malcolm N. Hogg, 39, Eaton Place, S.W.1 (director of Forbes, 
Forbes, Campbeli & Co. and the Westminster Bank, Ltd.); F. W. Goodenough, 
Kensington, W., controller of gas sales, Gas Light and 
Coke Co.). Qualification: £5. Remuneration as fixed by the company. А co- 
operative scheme is contemplated, under which not more than a quarter of the 
profits, after providing for reserves, may be distributed among the work- 
people. Secretary: Miss Hilda M. Garland. The registered office is at 57, 
Mortimer Street, W.1. 


Stevenage Electric Light and Power Co., Ltd. (155,000). 
—Private company. Registered February 21st. Capital, £12, in £100 
shares. To carry on the business indicated by the title. The permanent 
directors are:—À. W. Redford, 2, Essex Road, Stevenage; E. H. Taylor, 
Digswell House, Shefford, Beds. The said E. H. Taylor signs as joint man- 
aging director. Qualification : £500 shares. Solicitors: W. Times, Stevenage. 


International Exaphone Co., Ltd. (187,935).— Private 
company. Registered February 20th. Capital, £1,000 in £1 shares. To 
acquire and take over all letters patent, rights and protections granted or to 
be granted to F. W. Hampshire in respect of exaphones, and to carry on the 
business of importers, exporters, and manufacturers of, agents for, asd dealers 
in electrical instruments, wireless, telephonic and telegraphic apparatus, 
exaphones, gramophones, gramophone and phonograph records, indicators, fire 
alarms, lightning conductors, bells, signals, automatic time recorders, clocks, 
time switches, switchboards, flashers, controls, &c. The permanent directors 
are;—F. W. Hampshire (permanent governing director), Westwood Station 
Road, Mickleover, Derbyshire; Mrs, Elizabeth H. Hampshire, Westwood 
Station Road, Mickleover, Derbyshire, Qualification: £100. Registered office : 
24, The Strand, Derby. 


Prince’s Electrical Clocks, Ltd. (187,910).—Private com- 
pany. Registered February 19th. Capital, £3,000 in £1 shares. To carry on 
the business of manufacturers of and wholesale and retail vendors of electric 
clocks, clock and watch makers, chronometer manufacturers, makers of 
scientific instruments, and electric appliances, camera manufacturers and 
photographers, box and packing case makers, &c. The first directors are :— 
C. Beddington, 26, Seymour Street, W.1 (director of Poole's Vacuum Pre- 
serving Jars, Ltd.); C. E. Prince, Stubbins Manor, Birchett Green, near 
Maidenhead; С. E. C. Cochrane, 39, Egerton Terrace, 5.W.3; R. H. S. Waley, 
14, Seymour Street, W.1. (director of Vizier Cigarette Co., Ltd., and Eastern 
Tobacco Co., Ltd.) Secretary: D. R. Brodie. Registered office: 173, New 
Bond Street, W. 


Colombian Power and Transport Co. (187,872).—Regis- 
tered as a publie company on February 17th, with a nominal capital of £50,000 
їп 1,000,000 shares of 1s. each. The objects аге: To adopt an agreement 
with the Transport and Utility Trust, Ltd., for the assignment of the benefit 
of certain reports, investigations and resulting, negotiations regarding prospec- 
tive concessions and development schemes for the construction of tramways, 
waterworks, sewage and telephone systems, and the benefit of negotiations for 
the purchase of platinum and emerald mining rights, and for the purchase of 
prospective petrolcum lands, &c. The purchase consideration is £41,700 (£16,700 
cash and £25,000 debentures). The “ Trust" has underwritten the issue of 
666,000 shares ior a commission of 10 per cent. payable in cash. The first 
directors are:—H. L. Galway, 95, Queen's Gate, $.W.7; W. B. Milford, 2, 
Kiddipore Avenue, Hampstead, N.W. | Minimum cash subscription, £1,000. 
Qualification : 5,000 shares. Remuneration (except managing director) as fixed | 
by the company. Secretary : F. Milton. The registercd office is at 31, St. 
Swithin's Lane, Е.С 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cape Electric Tramways, Ltd. (54,636).—Return dated 
December 20th, 1922. Capital, £000,000 in £1 shares. 491,222 shares taken 
up. £91,222 paid. £400,000 considered as paid. Mortgages and charges, 
£205,500. 

Falk, Stadelmann & Co., Ltd. (23,743).—Keturn dated 


January 12th, 1923. Capital, £650,000 in 365,000 pref. and 285,000 ord. 
shares of £1 each. 351,238 pref. and 268,317 ord. shares taken up. £1 per 


share called up on 185,800 pref. and 063,016 ord. shares. £245,816 paid. 


£370,739 considered as paid. Mortgages and charges, nil. 


Ferranti, Ltd. (83,718).—Return dated December 23th, 
1922. Capital, £130,000 in 60,000 pref., 60,000 ord.. and 10,000 deferred 
shares of £1 each. 53,374 pref., 60,000 ord., and 10,000 deferred shires 
taken up. £123,374 considered as paid. Mortgages and charges, £09,369. 


Hampshire Light Railways (Electric) Co., Ltd. (52.561). 
—Return dated Јапоагу 13th, 1923. Capital, £1,000 in £10 shares. АП shares 
taken up. £1,000 paid. Mortgages and charges, nil. 


Sun Electrical Co., Ltd. (63,261).—Return dated January 
25th, 1923. Capital, £100,000 in 50,000 ord., 20,000 pref., and 300.000 pref. 
ord. shares of £1 each. 23,296 ord., 17,141, pref., and 13,735 pref. ord. shares 
taken up. £54,172 paid. Mortgages and charges, £1.125. 


Hewittic Electric Co., Ltd. (89,947) (formerly the 
Westinghouse Cooper Hewitt Co., Ltd.).—Return dated December orth, 1922. 
Capital, £30,000 in £l shares. All shares taken up. £30,000 paid. Mortgages 
and charges nil. 


` .e . . 
Hall Telephone Accessories, Ltd.--Satisfaction in full on 
February 9th, 1323, of charge dated May 4th, 1922, securing £400. 


Siemens Brothers & Co., Ltd.—Satisfaction to the extent 
of £25,600 on January Ist, 1923, of debenture stock dated January 15th, 
1918, securing £1,330,000. 


New British Electric Supply Co., Ltd.—Charge on the 
company's undertaking and property, present and future, including uncalled 
capital, dated February 3th, 1923, to secure all moneys not exceeding £26,000, 
payable in respect of a guarantee given to Barclay's Bank of th. account 
of Berkeley & Young, Ltd. 


Berkeley & Young, I.td.—Mortgage debenture charged on 
the company's undertaking and property, present and future, including un- 
called capital, dated February oth, 1923, to secure all moneys due or to 
tecome due from company to Barclay's Bank, Ltd., 34, Lombard Street, E.C. 


Whitstable Electric Co., Ltd.—lssue on February 10th, 


1923, of £1.490 debentures, part of a series already registered, 


Chippenham Electric Supply Co.. Ltd.—Particulars filed 
of £5,000 debentures authorised September 20th, 1922, and covered. Бу trust 
deed dated January 29th, 1923, charged on the company’s undertaking and 
property, present and future, including uncalled capital, the amount of the 
present issue being £1,100. Trustees: Major A. Cotes, J.P.. Chippenham; 
and H. St. G. Rawlins, Cirencester, 

Electric Welders (Leeds), Ltd.—Debenture dated Febru- 
ary 14th, 1923, to secure £400, charged on the company's undertaking and 


property, present and future, including uncalled capital. Holder: P. M. 
Wilson, 22, Thornfield Road, West Park, Leeds. 
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CITY NOTES. 


Tue balance on the year's working is 


Woking £22,559, plus £1,222 brought forward. De- 
Electric Supply benture interest required 42,858; loan 
Co., Ltc. interest £494; .dividend on 6 per cent. 


cum. pref. shares, £3,000 ; dividend on 7 per 
cent. "B" cum. pref. shares, £450; 10 per cent. on " C "' 
cum. pref. shares, £1,050; income tax, £146; depreciation and 
renewals fund, £5,000; reserve, £4,000; dividend of 9 per 
cent. on the ordinary shares, £2,45U; carried forward, £1,317. 
The number of consumers increased from 2,057 to 2,734; 
lamps connected from 190,010 to 222,590; and revenue from 
£44,219 to £47,502. 

Tue following Italian companies have 
increased their capital :—Socleta Апошша 
Italiana Luce e Magneti (Turin), from 
500,000 to 2,000,000 lire; Officine Elettriche 
dell’Isonzo (Trieste), trom 1,500,000 to 3,000,000 lire; Società 
Telefonica delle Puglie (Bari), from 200,000 to 500,000 lire; 
Società Ligure Pugliese per l'Esercizio Imprese Elettriche di 
Genova, from 200,000 to 2,000,000 lire; Società Anonima del 
Gaz e Elettricità di Erba Incino, from 900,000 to 2,000,000 
lire; Società Anglo-Romano per Illuminazione di Roma, from 
50,000,000 to 75,000,000 lire; and the Società del Vino, an 
addition of 100,000 lire by the issue of 6 per cent. bonds. 

The Società Elettrica Interprovinciale di Verona has increased 
its capital from 10,500,000 to 12,000,000 lire, following upon 
the incorporation of the Società per l'Industria Elettrica di 
Arzignano. 

The Società Idroelettrica Piemonte (Turin) has decided upon 
an increase of its capital from 40,000,000 to 100,000,000 lire 
in two stages—to 50,000,000 up to December 3lst, 1923; the 
balance afterwards. 


Italian 
Companies. 


ACCORDING to the financial papers, the 


садо net profits of the undertakings operated 
Electric and owned by this company amounted 
Supply Co during 1922 to £107,750. £11,500 was 


placed to reserve, and £96,158 was received 
by the company as interest, dividends, &c. The balance at the 
credit of the profit and loss account, including 29,440 brought 
in, 18 £93,659. Loan and debenture interest took £35,749, 
reserve for debenture redemption £11,000, and general reserve 
£15,000, leaving £31,660. A dividend is proposed of 5 per 
cent. for the year, less tax, carrying forward £4,007. 

It has become necessary to increase the share capital and 
extend the company's borrowing powers. This 18 in order to 
deal with current commitments, including the purchase of 
Spondon station, and to provide funds for the development 
pending in the company's undertakings. It is proposed to 
increase the capital from £1,000,000, divided into 1,000,000 
shares of £l each, to £2,000,000, divided into 2,000,000 shares 
of £1 each. f , 
Compagnie Française Thomson-Houston. 
—An extraordinary meeting of this com- 
pauy has just decided that its present 
capital of 200,000,000 fr. shall be increased 
by the issue of a further 100,000,000 fr., in one or more opera- 
tions, at the discretion of the board, preference in subscrip- 
tion being reserved to existing shareholders. The new capital 
is needed for the completion of the orders already secured or 
anticipated in connection w:th the electrification of the rail- 
ways. One contract in particular has already been signed 
with the Orleans Co. for the equipment of the Paris to Vierzon 
line. The company also expects to secure contracts from the 
extension of the French telephone network. It is a matter 
of common knowledge that the company has already had a 
share in the installation of automatic networks at Nice, 
Orleans, and quite lately in the Duchy of Luxemburg. The 
report adds that, without anticipating the accounts of the 
current year, the business already effected will justify the 
maintenance of last year’s dividend of 9 per cent. Figures 
available show that the orders on the books totalled 222 
millions and a half on December 3lst, 1922, against 140 mil- 
lions at the same period of 1921. 


French 
Company. 


THE annual meeting was held on Feb- 

London Electric ruary 23rd. Mr. Robert H. Benson, who 
Supply Corpora: presided, drew attention to the fact that, 

tion, Ltd. although the gross revenue had fallen from 
| £393,674 to £374,092, the gross profit bad 
increased from £102,286 to £150,199, owing to a considerable 
reduction in working costs. The cost of production fell from 
1.474. to 1.08d. per kWh. 

He believed that the general situation with regard to the 
problem of London’s electricity supply had changed for the 
better, both financially and politically. ‘The London com- 
panies hoped that they would be granted a long extension of 
tenure under some sutisfactory arrangement, enabling the 
companies to place the generation of electricity under one 
control, with power to link up existing stations and construct 
new ones, combining forces with the municipal undertakings. 
The unique position and possibilities of the company's Dept- 
ford station would make it one of the principal stations in 
any scheme for the unification of London’s electricity supply 
in the future. The directors had been successful in securing 
a 50-увагв' contract for the supply of the whole of the 
energy required by the South-Eastern section of the Southern 


Railway. This contract, when completed, would mean an 
additional output of between 80,000,009 and 100,U00,000 kWh 
yearly. An option had been secured on land adjacent to the 
Depttord station some time previously; this had now been 
exercised, and negotiations for the purchase of the land were 
preceeding. "here was ampie space tor installing the neces- 
sary piant to give moie than double the supply required by 
the railway company. Lhe contract was not easily obtained, 
aand great credit was due to Mr. Partridge, who had con- 
ducted the long negotiations which preceded the success. A 
contract of this magnitude  allorded an opportunity of 
making considerable noprovements, and it was the directors’ 
ambition to make their station the most economical ш the 
London area. d'or such a large contract it would be necessary 
to raise more capital, and an agreement bad been concluded 
With the ‘treasury under the ‘lrade bacilities Act, 1921, by 
which the State would guarantee the repayment of capital 
to be raised by the company, апа the interest thereon, fer 
an amount representing the greater part of the moneys needed 
to carry out the contract. With this guarantee the cofnpany 
was sure to be able to raise the required capital on satisfactory 
terlis. ; 

‘Lhe report and accounts were adopted, and at a subsequent 
extraordinary general meeting a resolution. was unanimously 
passed approving the companies! Bill pending in Parliament 
dealing with the supply of electricity in London. 

1HE gross revenue receipts for 1922 were 


Liverpool £137,539, and the working expenses, in- 
Overhead cluding reserve appropriation were £133,449. 
Railway Co, The passengers carried were 11,719,702 


against 19,259,507. Mr. G. D. Killey has 
been appointed chairman in the place of the lute Mr. H. C. 
Woodward, and Mr. F. C. Bowring has been appointed a 
director. The surplus on the year's working was £4,386, but 
as interest on debenture stock required £6,155, the deficiency 
was £2,370. There was, however, £10,301. receivable under 
Section 1l of the Railways Act, 1921, and the balance brought 
forward was £5,577, so that there is available for dividend 
£13,503. А further £14,250, compensation payable under the 
*Railways Act, 1921, has been received, and the directors have 
again found it necessary to transfer a proportion of this sum 
to revenue to pay the dividend on the preference shares. ‘The 
amount so appropriated is £10,301. The directors could not 
see their way to declare an interim dividend, but they now 
recommend the declaration of a dividend for the year 1922 
at the rate of 5 per cent. on the preference shares, leaving 
£5,577 to be carried forward. 


At the annual meeting on February 22nd, 
ihe Chairman (Mr. James Falconer) said 
that for the first time in the history of the 
company they were able to show a return 
on a part of the capital invested. The policy of the board of 
adopting electric traction in 1900 had been justified by steady 
progress. The traffic had considerably increased, and one way 
of permitting of a more frequent service of trains had been 
the gradual institution of automatic signalling similar to that 
employed on the London Underground railways. When this 
was completed it was hoped to be able to deal with 35 trains 
per hour instead of 90 as before. 
| THE directors’ report’ for the half-year 

Tyneside ended December 21st, 1922, states that the 
Tramways and surplus of receipts over expenditure is 
Tramroads Co. £3,929, which, with a balance brought for- 
ward, makes £4,057 to the credit of profit 
and loss account. After the deduction of interest on mortgages, 
loans, &c., amounting to £1,942, a balance of £2,115 remains. 
The directors propose to allocate this as follows :—Dividend at 
the rate of 5 per cent. per annum (less tax) on the preference 
shares, £601; dividend at the rate of 2 per cent. per annum 
(less tax) on the ordinary shares, £1,339; and the balance 
of £175 will be carried forward. The traffic receipts show a 
decrease of £6,212 as compared with the last half of 1921, 
and for the whole year there is a decrease of £16,122. The 
decrease is accounted for by the depressed state of the ship- 
building and engineering industries in the area. Notwithstand- 
ing a considerable decrease in working expenses, the gross 
profit is £1,694 below that of 1921. The number of passengers 
carried decreased from 9,352,232 to 7,266,769, and the car- 
mileage from 614,307 to 522,743. 
Mr. ARNOLD G. LUPTON (chairman) pre- 


Mersey 
Railway Co. 


Yorkshire sided at the annual meeting on February 
Electric 2Uth. In presenting the report and 
Power Co. accounts, which were reviewed in our issue 


of February 16th, the chairman referred to 
the Act recently passed authorising an increase of capital and 
the conversion of the capital into £1 shares. He said that 
it was satisfactory to uote that the three classes of the com- 
pany's security stood at above par on the market. The com- 
pany was supplying over a large part of the area, and the 
increased demands were an index of trade improvement. 
There had been a large decrease in costs, owing to substantial 
reductions in the price of coal, the use of larger and more 
efficient plant, and increased output. The completion of the 
new 12,900-kW generator at Thornhill should bring about still 
further economies. The company had spent over £2,000,000 
and had 506 miles of mains, and 208 sub-stations. Supply was 
available in 90 districts, and the cables were being carried 
into the new Doncaster coalfield. Agreements were now in 
existence with 42 of the 55 undertakings at work in the area. 
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the latest being those with Leeds, Rotherham, Holmfirth, and 
Mexborough. ‘I'he construction of the large station at Ferry- 
bridge had been delayed, but the company hoped tor an early 
decision to enable it to provide the much-needed work for 
the unemployed. Their experience had proved that the concen- 
tration of plant in large stations showed a great advantage 
over the operations of small isolated stations, and many 
authorities who were now taking a bulk supply from the com- 
pany were in a far better financial position. Many were 
anxious to know when the new capital would be required, but 
1& was not easy to reply. The board would, however, follow 
the same conservative policy as hitherto, but the great increase 
in demands would soon necessitate the raising of more money. 

The report and accounts were adopted, and the retiring 
directors re-elected. 


The report states that the capital ex- 
Metropolitan pended during 1922 was £258,591. The 
Electric Supply gross revenue was £557,087, an increase of 
Co., Ltd. of £18,616. Working expenses totalled 
£203,003, a decrease of £65,333. £120,000 
has been put to depreciation and reserve, making £750,000. An 
examination of the accounts has shown that, from the incor- 
poration of the conipany to December 31st, 1922, the cost of 
plant, machinery, foundations, &c., which have been displaced 
or sold, after crediting the proceeds of sale, is approximately 
£280,000. It has been decided that the capital account should 
be reduced by this amount and the depreciation and reserve 
account has been adjusted accordingly. After this has been 
done the balance at credit of the latter account is £500,000. 
The amount carried to the credit of net revenue account is 
£173,184, plus the balance brought forward and interest and 
dividends on investments and allied electric undertakings, 
making a total of £212,350. After deducting interest on deben- 
ture stocks and loans, dividend on preference shares and sink- 
ing fund appropriations, £91,758 remains. The total distri- 
. bution for the year on the ordinary shares is 94 per cent., 
leaving £6,758 to be carried forward. New connections, 
representing 3,335 kW, were added, making the total 56,412 
kW. The 20,000-kW plant is now bractically completed, and 
the machines have been put on load. The trunk mains from 
Willesden to Uxbridge are completed and in use. Captain 
Rendell, who acted as general manager for six years, retired 
at his own request in September, and Major H. Richardson 
has been appointed as his successor. The report contains brief 
reference to the unsatisfactory London proposals of the Elec- 
tricity Commissioners and to the companies’ scheme. Meet- 
ing, March 6th. 


Electrical 
Distribution of 
Yorkshire, Ltd. 


The net profit for 1922 was £14,419, 
against £8,086 in 1922. £2,724 was brought 
forward. A dividend of 7 per cent., free of 
Income tax, requires £8,819; £4,000 is 
being put to reserve; £258 written off 
furniture, electrical appliances, &c.; and £4,066 1s to be carried 
forward. There was a large addition to the number of con- 
sumers, and important extensions of mains have been made. 
The Electric Lighting Provisional Order granted in 1912 to the 
Urban District Council of Hoyland Nether has been acquired 
by transfer, and the company has been authorised to com- 
mence supply under the Orders for Selby and District, Stanley, 
Featherstone, Garforth, Horbury, Otley, Penistone and 
Rawdon. The applications made by the Company for powers 
to supply electricity in other districts in the West Riding are 
still awaiting the decision of the Electricity Commissioners. 
In anticipation of the additional capital requirements for the 
development of these new undertakings, the shareholders will 
be asked to authorise an increase in the nominal capital. 


For the first time a single meeting of the 

Underground = companies forming the London '"' Under- 
Electric Railway ground " group was held, instead of indi- 

Companies. vidual meetings as In previous years. This 
took place on February 22nd, Lord Ashfield, 
chairman and managing director, presiding. 

In moving the adoption of the report ane accounts (vide our 
last issue), the chairman said that although there had been a 
decline in the number of passengers carried by the railways, 
the omnibus tratlic had increased to a great extent. Gross 
receipts had fallen from £12,287,000 in 1921 to £12,028,000 
last vear, but at the same time expenses had decreased from 
£10,426,000 to £9.943,000 in spite of augmented services. 


Wages showed a decrease of 8 per cent., power supplies, 37 ' 


per cent., and other materials and supplies, 11 per cent. 
Although the railway operating costs were still 172 per cent. 
above the pre-war standard, fares had only advanced by about 
70 per cent. Fares had been reduced in an endeavour to 
revive trattic, but even last vear a reasonable return upon the 
capital invested had hardly been assured. The real hope for 
the maintenance of the prosperity of the undertakings lay in 
the growth of tratfic, and the number of passengers was 
already increasing. If the normal annual growth could be 
resumed there was no doubt that the present financial position 
could be maintained and gradually bettered. It had been 
the policy of the boards to hold the balance evenly between 
reserves and dividends, and now that the income was larger 
this policy should operate so as to improve the reserve posi- 
tion; accordingly, the gains had been shared as equally as 
possible between the two. The distribution upon the ordinary 
dividends was the best in the history of the group, and the 
earrv-forward had been increased. 


The directors had come to the conclusion that the forward 
policy was again the right policy for the Underground Rail- 
ways; the sure way of building up and retaining traftics for 
the railways was a policy of extension into those parts of 
London awaiting housing development. ‘lhe aid proftered by 
the ‘Trade Facilities Act rendered 16 possible to consider the 
execution of certain works which otherwise would have re- 
mained in abeyance for some time. Consequently powers 
already obtained but in abeyance were augmented by the 
passage of new Acts, and agreements were entered into with 
the Government by which issues of £3,250,000 of 44 per 
cent. redeemable second debenture stock in the case of the 
London Electric Railway, and £2,750,000 of similar etock in 
the case of the City and South London Hailway were guaran- 
teed as to principal and interest by the Government. Certain 
balances of debenture stock amounting to £458,000, which tbe 
Central London Railway had stil unissued, were to be de- 
voted to the improvement of some of the more important 
stations on the systems. 

The programme of new works was being pushed forward 
rapidly. lt was expected that through trains would be run- 
ning trom Moorgate to Hendon by October of this year, and 
that the portion between Hendon and HMdyware would be 
completed by the close of the year. lt was hoped to have the 
whole programme finished by the end of next year. The 
schemes had relieved unemployment to a considerable extent. 
The completion of these schemes would not put an end to 
the companies' activities, however. Another programme had 
been prepared, and this was embodied in three Bills now 
before Parliament; an expenditure of £8,000,000 was involved. 
Lord Ashtield believed that London, would continue to be 
the most important metropolis in the world, and he believed 
in making timely provision for its expansion. 

Referring to the advent of competitive omnibus concerns, 
ihe chairman said that he was no believer in competition in 
urban transport, but equally he was no believer in a protected 
monopoly. If the older concerns gave fair terms there was 
no merit in new ventures. The companies had spent large 
sums in the development of transport facilities, but he agreed 
that a responsible and judicial authority was required to 
develop the system stage by stage, either by means of the 
existing undertakers, or by calling in those who were willing 
to enter as they were needed. He condemned competition on 
a number of grounds, but asserted the ability of the companies 
to ineet it, although he regretted that their resources should 
have to be used in this way instead of in making further 
improvements. 

THE report shows a profit of £249,352 for 
W. T. Henley's the year 1922. After deducting directors’ 
es adr Works and auditors’ fees, debenture interest, and 
0., Ltd. the amount written off for depreciation. 
£43,012, adding £260,244 brought forward 
and £7,526 profit on realisation of investments, there is a 
total of £474,108. Income tax is £18,620; £25,000 is put to 
reserve; preference dividend, £9,000; 3s. per share on the 
ordinary shares requires £97,900, leaving £323,089 to be car- 
ried forward. Provision has been made'in the accounts in 
respect of liability for Corporation Profits Tax to the end of 
19293. Henley's Туге and Rubber Co., Ltd., has had an im- 
proved year's trading, but the condition of the tire trade 
remains very unsatisfactory to British manufacturers. Mr. 
A. A. Campbell Swinton, F.R.S., has joined the board. Meet- 
ing: March 2nd. 

THE annual meeting of the company was 
held on February 22nd. Lord Aberconway 
(chairman), who presided, pointed out that 
the total of the company’s depreciation and 
reserve funds now stood at over £1,000,000, as compared with 
£166,000 in 1913, representing 5 per cent of the capital of the 
company as against 1 per cent. The company’s total receipts 
in 1922 were £2,237,281, almost double those of 1913. The 
total expenditure at £1,946,532, including fixed charges, 
debenture interest, and preference dividends, represented an 
advance of 854 per cent. upon the 1913 total. At the same 
time it should be pointed out that, dealing with traffic re- 
ceipts and expenses only, the ratio of costs to receipts had 
risen from 57 per cent. to 71 per cent. This was principally 
due to increased wages, and although he had no doubt that 
the wages paid in pre-war days were in many instances too 
low, he was not sure that they were not paying too much 
to-day. At any rate, there were many irksome restrictions 
imposed on railway companies in the last eettlement with the 
unions, which should be withdrawn. 

The reduction of fares in January had caused a fall in 
receipts, but he was hopeful that as these reductions became 
better known an increase in traffic would occur. Although the 
traffic was undoubtedly affected by trade conditions during 
1922, the company had been able to make considerable savings 
in expenditure owing to lower coal prices, &e. 

The work of improving and rebuilding stations was pro- 
ceeding, and there were many other developments in hand 
which would result in additional business. In conclusion, the 
chairman said that, having regard to the depressed state of 
trade during the vear under review, he thought the resulta 
had been very satisfactory. The policy of the company was 
to build up reserves out of revenue, which made their financial 
position secure and enabled them to keep their capital account 
at a reasonably low figure. He considered that they had every 
reason to be hopeful as to the fnture of the undertakiug. 


Metropolitan 
Railway Co. 


м 
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London United Tramways, Ltd.—The net income for 
1922 was £126,975. Deducting interest and payments to local 
authorities, £58,326, the surplus was £65,652, of which 
411,408 has been applied in writing off the*deficiency at 
December 3lst, 1921, leaving £87,244 carried to credit of 
reserve for reconstruction and renewais. ‘Lhe surplus ot 
£59,474 in 1921 reduced the deficiency of. £70,882 at December, 
1930, to £11,405. The Financial Times says that the report 
states that under the London ‘United ‘Tramways Act, 1918, 


until the company has expended in reconstruction, or has ' 


set aside for that purpose £400,000, the company shall not pay 
any dividend upon the preference or ordinary shares. As 
shown in the balance-sheet, £256,045 has been expended, and 
this amount will be substantially increased during the present 
year. 


Metropolitan Electric Tramways Co., Ltd.—The net in- 
come for 1922, including dividend from North Metropolitan 
Electric Power Supply Co., £35,002, was £313,419, plus 
balance brought in, making £315,839. Deducting interest and 
rentals, £143,079, provision for reconstruction and renewals, 
£99,169, and appropriation to reserve, £13,059, the balance 
available was £59,932. According to the Financial Times, the 
directors propose a dividend on the 5 per cent. cumulative 
preference shares, being à balance of 24 per cent. in respect of 
192), 5 per cent. for 1921, and 4 per cent. on account of 1922, 
leaving to be carried forward £2,432. 


North Metropolitan Electric Power Supply Co.—The net 
revenue for 1922 (says a financial contemporary) totalled 
£108,058, compared with £125,332 for 1921. Adding interest 
and dividends received and £5,006 brought forward makes 
£177,551. Deducting mortgage, debenture stock, and other 
interest, £30,472, reserve fund for 5 per cent. mortgages, 
£2,000, redemption fund for 74 per cent. debenture stock, 
£2,370, contribution to reserve, £50,000, leaves £93,008. Divi- 
dend on the ordinary shares at rate of 10 per cent. per 
annum, carrying forward £7,073. 


South Metropolitan Electric Tramways and Lighting Co., 
Ltd.—Net receipts for 1922, £51,933, making, with the bal- 
ance brought in, £54,797. Interest and fixed charges were 
£85,299, provision for reconstruction and renewals, £18,500, 
and appropriation to reserve, £1,000. Dividend on the 
ordinary shares at the rate of 74 per cent. per annum, carry- 
ing forward £3,235. 


City of London Electric Lighting Co., Ltd.—A dividend 
of 28. per share is recommended, making 15 per cent. for the 
year, compared with 14 per cent. for 1921. £130,000 (against 
£85,000) is put to reserve. 


Harrow Electric Light and Power Co., Ltd.—<After deduct- 
ing debenture interest and the interim dividend on the prefer- 
ence shares, & balance of £4,762 remained. lt was proposed 
to pay the final dividend on the preference shares, £375; to 
pay a dividend at the rate of 8 per cent. per annum on the 
ordinary shares, £2,667; to place £1,000 to reserve; and 
carry the balance forward. 


Fife Tramways, Light & Power Co.—Net profits for the 
past year were £93,688. Of this, £11,500 was appropriated to 
reserve, and after paying other expenses there remained 
£77,138, including £4,357 brought forward. To loan interest 
and interest on debentures was placed £21,088, £11,493 to 
dividend on preference shares, and £14,883 to reserves, leav- 
ing £29,672. Dividend recommended of 8 per cent., less tax, 
carrying forward £2,551. 


National Gas Engine Co., Ltd.—Net profit for 1922, after 


providing for depreciation, management, salaries, Corpora- , 


tion Profits tax, and income tax, £23,659, plus £32,284 brought 
forward. 74 per cent. interim dividend was paid on the 
ordinary shares, and a final dividend of 5 per cent. per annum, 
t. ы is recommended, leaving £11,442 to be carried 
orward. 


Chas. Clifford & Son, Ltd.—The directors recommend a 
dividend at the rate of 10 per cent. per annum for the last 
half of 1922, plus a bonus of 5 per cent., both free of tax. 
£16,637 carried forward. 


Aberdeen Suburban Tramways Co., Ltd.—For the half- 
year ended January, 1923, there was a profit of £1,371. Con- 
siderable sums have been spent on track repair and renewal. 


Browett, Lindley & Co., Ltd.—It is proposed to increase 
the preference dividend rate of interest froin 6 per cent. to 
7 per cent. if holders relinquish the right to share in the 
surplus assets in the event of winding up. 


Clyde Valley Electrical Power Co.—4 dividend of 5} per 
cent. actual on the ordinary shares is recommended, making 
8 per cent. for the year. 


Mansfield and District Tramways Co., Ltd.—Dividend of 
6 per cent. on the ordinary shares, making 9 per cent. for 
the year, less tax, carrying forward £1,362. 


Halifax and Bermudas Cable Co., Ltd.—Interim dividend 
of 6 per cent. per annuin, free of tax, on the ordinary shares. 


Direct West India Cable Co., Ltd.—Interim dividend of 
(0 per cent. per annum, free of tax, on the crdinary shares. 
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Scottish Power Co.— Dividend of 6 per cent. per annum, 
less tax, on the ordinary shares for the year 1922. 


The Siemens-Schuckert Group.—A statement has been 


' issued by the Siemens & Halske Co. showing gross profits of 


212.44 millions of marks for 1921-22 as compared with 55.58 
millions in the preceding year. After meeting general ex- 
penses, provision for depreciation, &c., the accounts repre- 
sent net profits of 158.25 millions of marks, as against 37.1 
millons in 1920-21. It is proposed to pay a dividend at the 
rate of 8Ü per cent. on the ordinary shares, contrasting with 
20 per cent. in the previous year. 

The gross profits of the Siemens-Schuckert Works Co. ure 
returned at 220.94 millions of marks, as against 62.6 millions 
in 1920-21. Having made provision for general charges, de- 
preciation, &c., the company reports net profits of 109.39 
inillions of marks as compared with 22.50 millions in 1920-21. 
The rate of dividend is increased from 16 per cent. to 80 per 
cent. in 1921-22. 


Stock Exchange Notices.—Dealings in the following have 


been specially allowed by the Committee under Rule 159 :— 
ME of London Electric Lighting.—£100,000 4j per cent. eccond debenture 
stock. 


Pirelli-General Cable Works.—£300,000 6 per cent. first mortgage guarantced 
debenture stock, fully paid. 

Application has been made to the Committee to allow 
the following to be officially quoted :— 

Pinchin Johnson & Co.—300,000 ordinary shares of £1 each, fully paid, Nos. 
1 to 309,000; and 300,000 Gj per cent. cumulative preference shares of £1 each, 
fully paid, Nos. 1 to 500,000. 

The undermentioned securities have been ordered to be 
officially quoted :— 

Central London Railway Co.—4£458,000 4j per cent. redeemable debenture 
stock, 1942-1972. 

City and South London Railway Co.—4£2,750,000 44 per cent. redeemable 
second debenture stock, 1942-1972. 

London Electric Railway Co.—£3,250,000 4{ per cent. redeemable second 
debenture stock, 1942-1972. 

Manila Electric Corporation.—2,000,000 dols. common stock. 


Smithfield Markets Electric Supply Co., Ltd.—The net 
profit for 1922, after providing for interest on debenture stock 
and other charges, putting £4,500 to depreciation fund and 
£2,000 to debenture stock redemption fund, is £8,900, plus 
£1,549 brought forward. A dividend of 6 per cent. on the 
ordinary shares requires £3,600, £2,000 is put to reserve, £3,000 
to staff provident fund, and £1,849 is to be carried forward. A 
further reduction in costs, combined with a satisfactory in- 
crease in output, enabled the board to reduce the charge per 
kWh last July. The connected load has steadily increased. 
Meeting held March 18%. 


Rushden and District Electric Supply Co., Ltd.—Address- 
ing the annual meeting on February Wi Mr. F. H. Thornton 
said that the past year had been one of marking time while 
waiting for the confirmation of the Order for the Northamp- 
ton Co. to supply them in bulk. That confirmation bad now 
been obtained, and steps were being taken to commence the 
work. The Rushden Co. was inviting tenders for the neces- 
sary transforming plant, and it was hoped that if might be 
able to obtain supply before the end of the year. Consider- 
able developments would follow. They had felt justified in 
increasing the dividend from 7% per cent. to 8 per cent. 


Northampton Electric Light and Power Co., Ltd.—Mr. 
F. H. Thornton presided at the annual meeting on Febru- 
ary 23rd. The report was adopted. 


Vickers, Ltd.—It is announced that the following final 
dividends for the half-year ended December 31st, 1922, will be 
paid to the holders of the preferred stock and preference 
shares: 24 per cent. on the preferred five per cent. stock, less 
tax: % per cent. on the five per cent. preference shares, less 
tax; 24 per cent. on the cumulative preference shares, free of 
tax up to 6s. in the £. i 

Liverpool District Lighting Co., Ltd.—The liquidator an- 
nounces (says the Financial Times) that the undertaking has 
been transferred to the Corporation of Liverpool, and that a 
return of the par value of the shares (£5) will be made 
on production of the share certificate and the official form 
of receipt. It is expected that a second and final return of a 
little over Ils. per share will be made. 


Yorkshire (West Riding) Electric Tramways, Ltd.—After 
meeting debenture interest, providing for preference dividend, 
devoting £14,958 to purchase of funded preferential dividend 
certificates, and putting £23,537 to renewals, depreciation, 
and reserve fund in lieu of accident insurance, £4,222 re- 
mains to be carried forward. 


Davis & Timmins, Ltd.—Net profit for 1922 of £12,861 
(against a net loss of £12,850 for 1921). The directors recom- 
mend a distribution of 8 per cent. for the year, and a bonus 
of 17 per cent.. both free of tax, carrying forward £30,682, 
subject to corporation profits tax. 


Bruce Peebles & Co., Ltd.—Dividend on the ordinary 
shares of 10 per cent.. less tax, also a bonus of 5 per cent., 
less tux. 


Newcastle-upon-Tyne Electric Supply Co.—Dividend of 
24 per cent. on the ordinary shares for 1922. 


` 
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STOCKS AND SHARES. 


TUESDAY EVENING. 
THe extraordinary rise in electricity supply shares has been 
checked by the fact of there being so comparatively few in 
which to deal. The latest results are distinctly good, the 
Metropolitan paying 84 per cent., and the County of London 
10 per cent. For somme reason or other, a vague rumour had 
got abroad to the effect that the County company might pay 
12 per cent. for the year, and, on the 10 per cent. announce- 
ment being made, the shares gave way from the best. Pro- 
prietors, however, who realise the position of the County 
company, and appreciate the scope that there is for the exten- 
sion of its work, will heartily endorse the action of their 
directors in refusing to divide up to the hilt profits which, in 
part, will be invaluable in the future for making more profits. 
South London shares had a dramatic rise in consequence of 
the increase 1n the dividend from 7 per cent. to 10 per cent. 
und a bonus of 1 per cent. | 

With nearly all the results to hand, we have been able to 
bring our tables of electricity supply stocks and shares, 
together with those of the railway companies, up to date, and 
it will be noticed that the results of 1921 and 1922 can now 
Be compared in the lists which we give. In this connection 
it may be observed that last week's reference to Westininster 
Electric preference shares spoke of these as beings 5j per 
cents., whereas, of course, the actual rate of dividend is 
44 per cent., as everybody knows. For drawing attention to 
the mistake, thanks are due to a courteous correspondent. 

As already observed, the changes in the price-lists are few, 
owing to the disinclination of proprietors to part with shares 
upon which they are receiving such fat dividends. Londons, 
at 44, are unaflected by the important contract secured by the 
company for the supply of power for fifty years to part of 
the South Eastern, now the Southern Railway, system. South 
Londons put on 22s. Gd., rising to 64, on the dramatic in- 
crease in the dividend. Charing Cross ordinary have achieved 
double figures, and St. James hardened to 102. Urban ordi- 
nary and preference are both better. Newcastle-on-Tyne 
ordinary improved to 155. 9d. Midland Counties ordinary 
remained at 17з., the proposal to double the capital being 
treated as a bull rather than as a bear point. Whitehall 
debenture keeps its rise at 922; the preference gave way a 
trille to 19s. 

In the manufacturing division, General Electric preference 
at 22s. 3d. are sixpence down. Siemens put on ls. 9d. to 
215. 3d., at which the shares seem fairly valued as things are 
at present. Metropolitan-Vickers preference strengthened to 
244, and British Insulated to the same price. Henley’s are 
good at 23. Net profits of £206,300 are about £18.000 down 
as compared with the previous year, but the financial position 
of the company is exceedingly strong, and the dividend on 
the ordinary, as already announced, is maintained at 15 per 
cent. | 

The strength of Underground Electrics stands out as one of 
the main features of the Home Railway market, the com- 
pany's £10 shares having risen to 34. The Income Bonds are 
also better at 954, and the shilling shares show 1s. 6d. gain 
at 9s. Lord Ashfield, speaking the other day, referred to 
motor 'bus competition in a very sensible and businesslike 
manner; every Londoner will probably agree that to put 
another thousand 'buses on the streets of London at the pre- 
sent time would be a physical impossibility. London 
Suburban Traction preference, which have been somewhat 
heavy at about 115, 9d., are better at 12s., and as the possi- 
bilities of these shares receiving their arrears of dividend are 
better realised, the price will go up to the neighbourhood of 
los. The shares are, of course, speculative, but a fair risk, 
having regard to the yield on the money. 

Anglo-American Telegraphs are firmer; Eastern ordinary is 
a point lower, and West India and Panama went back 2s. 6d. 
to 5s., shares changing hands down to 4s. 6d. Marconi’s 
rallied to 2 11/16 buyers. Canadian Marconis have failed to 
respond, so far, to the announcement that the company has 
been granted a licence by the Canadian Government for the 
operation of a station on Vancouver Island, with a nominal 
range of 7,000 miles. The price of the shares is 11s. 6d. 

British Electric Traction ordinary is another 3 points up 
at 744, an increase in the dividend being the motive of per- 
sistent buying pressure. The preference stock is 2 higher at 
99. Anglo-Argentine Tramways 5 per cent. debenture is 34 
to the good, a movement that will please, it may be hoped, 
those investors who agreed with the previous argument that 
the stock looked cheap at anything like 75. The first prefer- 
ence are better at 34, still appearing a good speculative in- 
vestment of their class. Mexican issues have small gains to 
their credit, and the new St. Maurice scrip strengthened to 
4} premium. 

Rubber shares are steady but idle. 
fluctuates between 1s. 5d. and 1s. 6d. 
balls are reduced in price, which is something for which to 
be thankful. Armstrongs are a firm market; Vickers have 
drooped, and other shares in this particular section exhibit 
irregular changes on the week. 


The raw material 
per lb. However, golf 
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HOME ELECTRICITY COMPANIES. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Dividend. Price 
m Feb. 27, Rise or Yield 
1921, 1922. 1923. fall, p.c. 
Brompton Ordinary ivi ny . B — 84/00 — £8 9 8 
Charing Cross Ordinary .. ... „ 9 14 10 *à 700 
do. do. do. 44Pref....  .. 44 44 Iù — 675 
Chelsea bee sss -— "NN sss 6 10 88 — 5 19 5 
City ої London T m iis e 14 — 48/- — 516 8 
do. do, 6 per cent. Pref. ... 6 6 23/. — b 4 4 
County of London ... sas S .. 8 10 85/- — 411 6 
do. do. 6 per cent. Pref. .. 6 6 là — 5 4 6 
Edmundson's Ordinary ... Се Nil — 21 — Nil 
do 6 per cent. Pref. oe 19 — 48 = 618 4 
Kensington Ordinary 508 s .. 1.0 129 9 — 6 13 4 
London Electric... eee m " 4 10 4} — 816 2 
do. do. 6 per cent. Pref. .. 6 6 54 — 617 1 
Metropolitan ... .. .. .. ws 7 8b 7 —1 61 5 
do. 44 per cent. Pref. .. 44 45 dh — 610 9 
Newcastle-on-Tyne Ordinary .. Nil — Ln ч Nil 
do Б per cent. Pref. b 5 15/9 — 6 70 
do 7 per cent. Pref. 7 7 22/6 — 6 4 6 
Notting Hill, 6 per cent. Pref. ... 6 6 9} — 699 
North Met. Elec., 6 per cent. Pref. 6 6 lra — 513 © 
Urban Ordinary - m Nil — 13 +è Nil 
do 5 per cent. Pref. 2% — 43 +è 517 8 
St James’ апа Pall Mall... ... ... 12 148 10} +4} 614 7 
South London өзә ы ase si 7 10 €à + à 762 
South Metropolitan Pref. ...  .. 7 7 13 + ys. 512 0 
Westminster Ordinary  ... ses .. 10 128 9 — 511 1 
Whitehall Elec. Inst., 74 per cent. Pf. Th Th 19. —6d. 718 0 
HOME RAILS. 
Central London Ord. Assented ... „ 4 — 68xd +? 617 8 
Metropolitan ... „. .. .. .. 21 в 615 — 5 13 10 
do. District — — "m 1 8 524 +k §16 6 
Underground Electric Ordinary... .. Nil Nil 8} +4 Nil 
do. do. “A” „. .. Nil Nil 9]. +1/3 Nil 
do, do. Inoome.. .. 4 5 984 +4 *6516 
TELEGRAPHS AND TELEPHONES. 
i Dividend. 
1920. 1921. 
Anglo-Am. Tel. Pref, e oc 6 6 104 +% 6515 5 
do. Def. e 05 o.  ]8à 84/6 223 +8 61110 
Chile Telephone... .. .. .. 6 6 9% — 416 0 
Cuba 8ub. Ord. eco Tue ^ Dame. ue Lo Т 7À —i 968 
‘Eastern Extension... .. .. «. 10 10 19 — Бб 5 8 
Eastern Tel. Ord. .. .. .. .. 10 10 1858 —1 5 710 
Globe Tel. апа T. Ord. .. ... .. 10 10 19 — 55 8 
do. do. Pref. .. .. ә 6 6 Lik — 5 710 
Great Northern Tel. РА e 5 24 292 27% — 8320 
Indo-European ac E^ cate: cw 1010 854 — ^ 9710 
Marconi... .. .. ... .. .. 95 15 PIT: + а BIL 6 
Oriental Telephone Ord. ... MS .. 12 12 216 — yr 418 6 
United R. Plate Tel. «e we we B B TÀ +41 '568 
West India and Panama ... ага .. Ni Nil 5/- —2/6 Nil 
Western Telegraph... .. .. .. 10 10 182 — 5 6 8 
HOME AND FOREIGN TRAMS, &c. 
Anglo-Arg. Trams. First Pref. .. .. 68 194 82 th 96 8 
до. do. 2nd Pref. .. .. Nil 6 88 - 8 5 6 
do. do. брег cent. Deb. .. 5 6 854 +3 517 0 
British Eleotrio Traction Ordinary .. 44 — 74% +8 6 0 9 
do 6 per cent. Pref. ove 6 6 99 + 2 618 
Brasi]Tractions ... T ooo ee Nil Nil 52 +3 7 18 10 
Brisish Oolumbia Mleo, Riy. Poe. ^ 5 б 814 — 628 
do. do. Preferred  ... 98/- 164 — © 3 6 
do. do. Deferred ee B 194/- 904 — *8 18 6 
до. до. Deb. .. „ Q å 17% +1 5 9 8 
Lond. and Sub. Trao., 5 per cent. Pf... 91 8 12/- — 86 8 
London United Tram deb. WS. ээ 4 4 623 — 6 80 
Mexico Tram. 5 per cent. Bonds - Nil Nil 814 — 6 28 
do. 6 per cent. Bonds v Nil Nil 608 +1 Ni 
Mexican Light Common... æ. æ Ni Ni 194 — Nil 
` до, Pref. s. e œ МЇ NU 49% — Nil 
do. 1st Bonds, M o МП б 654 +1 712 6 
MANUFACTURING COMPANIES. 
Babcock & Wiloox ... .. .. .. 15 16 8:84 — 4692 
British Aluminium Ord. ... .. .. 10 6 17/9 — 512 8 
British Insulated Ord. .. .. «swe 15 15 9% +A 600 
Oalenders ... .. .. .. .. 15 15 a, — 618 4 
do. 63 Pref.... ' өөө өөө ess 63 63 1% pug b 9 Б 
Crompton Ord. e 0 она ~ 10 б 17/6 — 514 4 
Edison-8wan ... .. .. .. .. 10 Nil 8/8 — Nil. 
do. do. брег cent. Deb. .. .. Б б 61 — 8 1 4 
Electric Construction „ «=. „ 10 10 | uH == 766 
English Eleotrio ..  .. .. .. B 6 17/3 = 516 0 
‚ до. do. Pref. e .. ew 6 86 19/- — 6 64 
Gen. Elec. Pref. .. .. .. .. а 6 2/8  -—6d. 61610 
do. Ord. "m аба is $w 10 b 19/8 = 5 40 
Henley өөө T eee eee eve ee 15 15 . 9i * 3 6 6 4 
do. 43 Pref, өөө еее eee өөө 4 4 4ixd = B 6 0 
India-Rubber ... T" e 5 оо 10 — 18/9 == 
Met.-Vickers Pref, ... ш «se .. 8B 8 24 t?» 880 
Siemens Ога... .. .. .. .. 10 10 14 +1/9 Nil. 
Telegraph Con. e o^» c 0 39) 252 - “411 6 


* Dividends paid free of Income Tax. 
t Now shares, 
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ELECTRICAL IMPORTS. AND EXPORTS OF JAPAN. 


Tur. following statement shows the import and export trade 


of Japan in 1921 in electrical and similar goods. 


For purposes 


of comparison, figures for 1920 have been added, together with 


a note of increases or decreases: 
IMPORTS. 
1920. 
Country whence imported. Yen.. 
Insulated electric wires.— 


Total 147,000 
United States... 141,000 
United Kingdom 1,000 
Steam turbines.— 
Total .. 1,701,000 
United States ... T" .. 1,521,000 
United PIRRO - 91,000 
Germany T See "ugs — 
Sweden ... © 2.. — 
Parts of steam turbines.— 
Total m Е 741,000 
United кшш € .. . 78,000 
Sweden... s E 47,000 
United States ... 390,000 


1921. 
Yen. 


156,000 
147,000 
4,000 


2,292,000 
1,870,000 


159,000 
195,000 


824 ,000 
183,000 
182,000 
454,000 


Gas engines and internal combustion motors.— 


Total 4,771,000 1,111,000 
United B necon 8,254,000 199,000 
Sweden .. T 44,000 32,000 
United States ... 818,000 747,000 
Germany 24,000 ' 94,000 

Steam engines.— 

Total .. 491,000 391,000 
United Kingdom КЕ E 222.000 286,000 
United. States ... P 170,000 65,000 
Belgium — 38,000 
Italy 98,000 — 


Steam boilers and parts.— 
Total 
Kwantung Province .. 
United Kingdom 
United States ... 


Dynamos, motors, transformers, &c.— 


1,000 


6,630,000 7,605,000 


5,000 


.. 9909000 5,117,000 
3 358,000 2,226,000 


Inc. 


L PEHI 


+i LBS 


Total m ... 6,080,000 9,664,000 
France... и jui 17,000 21,000 
United Kingdom 376,000 758,000 
Sweden - e ds 97,000 206,000 
United States ... 5,485,000 8,047,000 
Switzerland - МЕ ss 66,000 17,000 
Gerrnany 23,000 546,000 

Dynamos combined with motive machinery.— 

Total e... 684,000 640,000 
United Kingdom 16,000 80,000 
United. States .. 529,000 503,000 
Italy whe 137,000 — 
Switzerland  ... zs T — 55,000 

Telegraph amd telephone instruments and parts.— 

Total 586,000 882,000 
United нден 22,000 28,000 
France : 3,000 — 
Denmark sos 5,000 3,000 
United States .. 535,000 847,000 


Water turbines and Pelton wheels.— 


Total 
United ишн "T i — 
France = 41,000 
Switzerland 91,000 
Sweden m 134,000 
United. States . 460,000 

Lamps, lanterns and parts.— 

Total 304.000 
United Kingdom 36,000 
United States ... 320,000 


119,000 1,000,000 


314,000 

84,000 
554,000 
465,000 
102,000 


537,000 
60,000 
312,000 


Submarme telegraph or boe cables.— 


Total (all from United 


Kingdom) 
Wattmeters.— 
Total 306.000 
United See 4.000 
Germany - 24.000 
United States ... 173,000 
Егапсе 93,000 


1.618,000 1,711,000 


550,000 
9 000 
227.000 
951.000 
62,000 


IEEE. +1144 


+++ 


or dec. 


Yen. 


< 


SS 


591 
349 
91 


s2228 


LERB 
Stes 


ae 

orn 
on 

-ERHSE 


100,000 
64,000 
105,000 
38,000 
95,000 


173,000 
24,000 
92,000 


98,000 


244,000 


Other meters.— 
Total 


United Kingdom 229,000 
United States ... 699,000 
Germany uS dis 34,000 
Carbon for elec trical usc.— 

Total . 583,000 
United en 25,000 
Germany 7,000 
United States . 534,000 

EX PORTS. 


Country to which exported. 


Electrical machinery and parts thereof.— 
3,084,000 
1,372,000 


Total 
China m 
Kwantung Province 2" 
Hong Kong 
British India... M 
Straits Settlements 
Dutch India... 
French Indo-China 
Asiatic Russia . 
Philippine Islands 
Siam 
United Kingdom 
France  .. - 
United States ... 
Canada 
Chile 
Argentine 
Egvpt 


4 ЧЕ ү wee 
Cape Colony and Хам! ^o. 


Australia 


"Telephones and о thereof.— 


Total 
China us 
Kwantung Province site 
Dutch India - 
Straits Settlements 


Electric lamps.— 


Total 
China " 
K wangtung Province. 
Hong Kong 
British India 
Straits Settlements 
Dutch India 
French Indo-China 
Asiatic Russia 
Siam А 
United Kingdom 
France 
Italy " i 
United States ... 
Canada e 
Peru 
Chile 
Argentine 
Egypt 
Australia 
Philippine Islands 


Insulated electric wire.— 
Total 
China m 
Kwantung Province m 
Hong Kong ... 
British India ... 
Straits Settlements 
Dutch India ... "» 
Freneh Indo-China ... 
Asiatic Russia... 
Philippine Islands 
Siam  ... 
United Kingdom 
United States s.e 
Chile 
Argentine 
Brazil . 
Egvot ... 
Cape Colony and Natal 
Australia 
New Zealand . А 
Steam boilers ad parts.— 
Total 
China И 
Kwantung Province т 
Dutch India 
Asiatic Russia 


641,000 
112,000 
271,000 

1,000 


mJ, 


926 (КЮ 
77, ‘000 
436,000 
3.0 K) 


1921. Inc. or dec. 


та 


3838838 
LELL Lg] dg L gg cg gd: g]]7 gd 48 1 4441 I! 


м 
~- <- < < к] 


^. 


оо Ж 
EE 


x» 
SOD E e P ро c t2 


LEE БИГ ИН 079g] hi pt’ 311 11-c1 


ИШЕ; 


-E 


| | 
too 
2 2 
E». 
or 


t2 
ЕЕЕ 


- 


LLLI gd: a -4-x: lJ411] 11I 111 


+++++ 


to 


b 


d 


+ 


ЕЕЕ 


SEE 


C 


Е 


- 


- 


- 


b 


Boo BBS NET 
SESSSssss 


23388 


- 


= 


КЕС 


ER) 
D 


*e 


as 
555 8553 


E 


< 


æ- 


~~ - 


æ- 


j= 
Otr DONO 


2933323222253 


< 


253538 


- сл ра 
=J ŠO = 


< 


е 


m na to -3 85 89 


`- 


58885 


zi 
© 


, 


- 


EEEEEEEFEE 


Sats 
22222 


as 
55538333 


- 


b 


~ 


~~ 


- 


850 


THE ELECTRICAL REVIEW. [Vol 92. No. T MARCH 2, 1923, 


FERGUSON, PAILIN TYPE 


“R” CIRCUIT BREAKER. 


1,000,000 КУА Rupturing Capacity. 


THE recent tests conducted at Baltimore to determine the rup- 
turing capacity of oil switches, when powers of over half a 
million kVA at 13,200 volts were interrupted, together with the 
tests on switch contacts carrying heavy short-circuit currents 
up to 100,000 amperes by Mr. Philip Torchio, have emphasised 
a number of important points which have to be watched when 
designing high-rupturing-capacity breakers. They may be 
brietly summarised as follows :— 

1. Itis necessary to provide for freely venting large amounts 
s м without at the same time “ throwing " large quantities 
of oil. 

2. It is possible to design circuit breakers to rupture heavy 
powers repeatedly if a large amount of copper is provided in 
the arcing contacts, the condition of the оп not being so im- 
portant a factor as-has hitherto been thought. 

3. The construction must be such that there is no deforma- 
tion of such parts as tanks, top plates, leading-out bushes, &c., 
due to the explosive forces set up under short-circuit condi- 
tions, the only depreciation occurring being that of arcing 
contacts and oil. | 

4. Speedy arc rupture is essential; given this condition, it 
is shown that on a 25-cycle circuit the arc may be expected 
to be extinguished in less than one cycle after the arcing tips 
part. 

5. It is necessary that the contacts be of such a form that 
the passage of heavy short-circuit currents will not produce 


Ei£cP Ev. 


Fic. 1.—4A FEnGUsON, Рлплх 2,000-A, 
6,500-V CIRCUIT BREAKER. 


arcing due to electromagnetic repulsion before the operating 
mechanism has time to function. ; 

6. Provision must be made for so bracing the Contact sup- 
ports that distortion due to the repulsion of current-carrying 
conductors is obviated. 

All the above-mentioned factors, it is claimed, have been 
taken care of in Messrs. Ferguson, Pailin, Ltd.’s type “Е” 
circuit breakers for high-rupturing capacity, which pattern of 
breaker, it is estimated, is capable of breaking 1,000,000 kVA, 
and 1s designed for various currents and pressures up to 2,000 
amperes and up to 22,000 volts. A typical 3-phase electrically- 
operated circuit breaker of this class is at present working in 
the Manchester Corporation generating station controlling a 
group feeder of 2,000-ampere capacity at 6,500 volts, and is 
shown in fig. 1, which illustrates the complete breaker with 
one of the tanks lowered. 

The circuit breaker has a large volume of oil, totalling 180 
gallons per three-phase unit, which permits a 28-in. head of 
oil over the arcing contacts, thus subjecting the аге to a heavy 
hydrostatic pressure. The oil tanks are so arranged that any 
gaseous vapour is expelled through vent pipes, suitable gaskets 
being fitted between the tanks and the top plate. The vent 
pipes, of which four are provided, are each 3 in. in diameter, 
and four of them are fitted to each single-phase tank. The 
vents are of the liquid baffle type, so that any gaseous vapour 
can, be immediately expelled by internal pressure, while the 


Via. 2.—Main AND SPARKING CONTACTS 
IN ‘‘ ОРЕХ ” POSITION. 


emission of oil: is prevented. The vent pipes can be connected 
e | a common exhaust-pipe system incorporating non-return 
valves. 

A separate oil tank is provided for each single-pole unit; 
each tank is a solid-drawn steel cylinder with a dome-shaped 
bottom, 24 in. in diameter, and capable of withstanding 700 lb. 
per sq. in. pressure. The tank is carried on a flat-bottom steel 
cradle that is supported from the frame by eight 1}-in. 
diameter steel rods, and a tank-lowering device is provided to 
facilitate the inspection of the switch contacts. The top frame 
of each single-pole unit is a substantial dome-shaped steel 
casting; hard-drawn high-conductivity tubes constitute the 
main terminals and are carried through the steel base 1n con- 
denser-type bushings, no porcelain whatever being used in 
the construction of the switch. 

The fixed contacts are of the self-aligning finger type, while 
the moving contacts are of “ V" shaped section—a type of 
contact that is said to be eminently suitable for high 
rupturing capacity breakers, as on the passage of heavy short- 
circuit currents the two fingers carrying current in the same 
direction are attracted to one another and increase, rather 
than decrease, the pressure of contact between the moving and 
fixed portions, thus preventing arcing before the operating 
mechanism functions. 

Fig. 2 shows the auxiliary break contacts in the ''open ” 
position. When the main breaker is closing, the auxiliary 
| break contacts, are closed against the 
action of two powerful helical throw-off 
springs contained in the tubular steel 
guides seen in the illustration. А very 
high speed of contact separation is ob- 
tained by means of an  ingenious 
mechanism contained in the steel-tube 
guides, which superimposes the velocity 
of the main contact bar on to the velo- 
city of the auxiliary break contact bar. 
lhis device, in conjunction with the 
powerful throw-off springs and the 
quadruple series break, enables a 36-ft. 
per second speed of contact separation to 
be attained. Retardation at the end of 
the stroke is obtained by allowing a 
quantity of oil to act as @ cushion in the 
steel tube, thus preventing any shock to 
the mechanism. The oil for this pur- 
pose is automatically supplied from the 
oll tanks, and requires no attention. 

Large arcing contacts, all of which are 
renewable, are provided with a good 
mass of metal, and this feature, together 
with high-speed separation of contacts, 
enables the breaker to cope with 
repeated faults. 

Owing to the disposition of the con- 
ductors leading to the arcing contacts, 
a slight reactance 1s automatically intro- 
duced into fhe circuit before final 
breaking. 

The conductors inside the switch are 
strongly braced together with bakelite 
spacers so as to prevent any distortion 
through the repulsive forces set up when 
carrying short-circuit current. 

The breakers can be supplied suitable 
for mechanical operation or electrical 
operation as desired, the whole of the 
link mechanism being contained in the top of the oil tank. 
The insulating material employed throughout in the con- 
struction of the switch is bakelite. 

It will be noticed from the illustration that the three phases 
are mounted delta fashion, a procedure that was adopted in 
order to economise space; generally, the three phases would 
be mounted in one line. The breaker has many unique fea- 
tures, and is well adapted for use in '' super ’’ power stations. 


The Berlin New Electric Railway.—Concerning the partly 
completed electric railway between Gesundbrunnen and Neu- 
Kolln, the Supreme Court, in an action brought by the Berlin 
City Council against the A.E.G. High-Speed Railway Co. to 
compel the latter to finish the works according to contract, 
has decided in favour of the city, although admitting that a 
contract would lapse with the dissolution. of the company: 
The principal shareholder in the company—the A.E.G.—has 
now succeeded in convening a meeting to propose the liquida- 
tion of the High-Speed Railway Co., the adoption of which 
will enable the latter to evade the completion of the railway. 
It appears that the increased cost of construction, owing to 
well-known circumstances, caused the suspension of the work. 
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HIGH-SPEED ALTERNATORS. 


Some Problems and their Solution. 


By J. ROSEN, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
. (Concluded from page 313.) 


Cooling.—In 1913 Messrs. C. A. Parsons & Co. decided to 
test filters of various makes installed in different parts of 
the country. A new type of wet air-filter resulted, but it was 
suggested that apparatus which cooled the air circulating 
round a closed system of ducts might be an improvement; the 
same air would be repeatedly circulated, and it would, there- 
fore not be necessary to clean, but only to cool it. In 
addition, it was decided that the air must not come into con- 
tact with the cooling fluid. The cooler had copper tubes with 
sheet-iron gills, and was in reality a radiator taken from a 
4-ton lorry. 

Th® staff of the Battersea Corporation electricity works in 
1912 took out a patent for a cooler using water from the con- 
densate, and proved the advantages of the enclosed air system. 
An alternator air-cooler, to deal with 18,000 cubic ft. of air 
per minute, was installed in 1919 by Messrs Parsons on a 
3,000-k W plant in the Blaydon power station of the Newcastle- 
upon-Tyne Electric Supply Co., which, since its installation, 
hasrun without any fault developing; this was the first design 
with gilled tubes to be installed and put into commercial 
operation in this country. The Parsons Co. has a number of 
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Fic. 4.—CLosEp CIRCUIT AIR COOLING SYSTEM. 


coolers for alternators, with a total capacity of a quarter of 
a million kVA, either in operation or under construction, for 
this country or abroad. At the time the above-mentioned 
cooler was installed, the General Electric Co. of America was 
apparently experimenting on the same lines. | l 
The system is of very compact design. Owing to slight 
unavoidable air leakages (which have to be made up) it is 
true that the circulated air is very gradually replaced, but the 
ducts can be arranged so that the leakage occurs at one point 
only, the incoming air being previously cleaned and dried. In 
the author's experience, however, this complication has proved 
unnecessary. The fire risk is reduced, as the actual weight 
of air available to feed an internal fire in the machine is small 
and the oxygen therein would be rapidly consumed. | 
The designers of the Gennevilliers power station, Paris, 


alternator when required. In the latter event door G would 
be swung round so as to prevent further circulation of air 
through the cooler via the alternator when the latter is out 
of commission. Any section can be opened or removed while 
the alternator is in commission. 

The most modern scheme.of water cooling is illustrated in 
fig. 5; the rotor is cooled by water which enters and leaves at 
the same end, avoiding the complication of water connections 
at the coupling end of the rotor. The water enters through 
the stationary pipe A into the rotating tube B fixed to the rotor 
shaft. It passes along the central axis of the rotor outwards 
radially through the holes F and returns through the longi- 
tudinal weldless steel tubes @ immediately under the rotor 
windings, and so radially inwards, through the radial holes 
H, to the annular space J between the pipe B and the rotor 
body, exhausting through the perforated cap c into the water 
box formed in the end pedestal. The closed water system is 
adopted, since it is necessary to add chemicals to the water to 
prevent corrosion of the passages. Only in special circum- 
stances can water cooling be efficiently employed, e.g., in 
rotors where cooling water considerably below atmospheric 
temperatures is available. In using cold water, every precau- 
tion must be taken to avoid surface condensation of moisture 
from the air. 

Instability of Exciters.—As a rule, instability can be over- 
come by the provision of a main field regulator, which enables 
the exciter to work well up on the saturation curve, or an 
exciter field rheostat, with an exciter designed suitably for 
the lower voltages required for synchronising the alternator. 
It is advantageous to eliminate the main field regulator and 
to design the exciter to be stable over a very wide range of 
voltage. Creepage of voltage has been overcome by introduc- 
ing saturation gaps in the exciter magnetic circuit, by suitable 
designs of magnet frame, and, in slotted armatures, by work- 
ing the armature teeth at a high magnetic density. 

So far as the author is aware, the phenomenon of the rever- 
sals of the alternator excitation current has not hitherto been 
explained, so that the following explanation may. prove of 
interest. 

In fig. 6, E is the ex-iter coupled to the main field winding 
M, its shunt field being s. If the shunt-tield switch K is 
opened suddenly the voltage generated bv the exciter at E will 
rapidly collapse, but since this voltage is applied across the 
magnet winding M, which has a high self-induction, the 
current in the circuit EM does not fall so quickly. Conse- 
quently, the back electromotive force of the magnet M con- 


. tinues to supply the circuit EM after the field circuit s is 


broken, and the exciter voltage has dropped away, but fig. 7 
shows that the polarity at the exciter terminals is actually 
reversed. With the exciter brushes set in the usual position 
in advance of the neutral, the exciter armature current has a 
demagnetising effect on the exciter field and causes reversal of 
polarity; but if the brushes were rocked to a position behind 
the neutral the current through E would have a magnetising 


Fia. 5.—Parsons WaTER-COOLED ROTOR. 


where coolers are installed, have planned a system for increas- 
ing the nitrogen content in the air to such an extent that it 
will not support combustion. This, in the author's opinion, 
is an unnecessary procedure. 

Fig. 4 illustrates a simple layout of the closed circuit air 
system of ventilation. The air is forced from the outlet of the 
fan D, through the alternator, into the foundation block in 
which is embodied the cooler c. On leaving the cooler an air 
conduit E leads the cool air back to the suction side of the fan p. 
Single water-tubes can be readily withdrawn and the coolers 
are built in sections, each mounted on wheels that fit into 
guides in the floor and ceiling of the air-cooler chamber. 
Valves v enable a section to be isolated, and facilitate the with- 
drawal of individual sections. Doors F and G give access for 
inspection and enable external air to be passed through the 


effect and tend to preserve the original polarity of the field. 
Thus this type of instability could be remedied by rocking 
the brushes backward or by putting compounding turns on 
the exciter field, which must be directly compounding and 
not demagnetising turns. The reason for this is that when 
the field circuit s is broken (see figs. 8 and 9) although the 
polarity at the exciter terminals is reversed, the current in the 
circuit EM continues to travel in the original direction, due to 
the back electromotive force induced in the rotor windings, 
previously mentioned; only a very few turns of compounding 
are necessary to prevent reversal. There is no objection to the 
compounding turns, but the rocking of the brushes backward 
is undesirable, since it is likely to cause sparking when the 
exciter is heavily loaded. 

A similar exciter reversal has been repeatedly produced by 
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the careless manipulation of the exciter field rheostat in power 
station operation. Consider the machine to be running pre- 
paratory to synchronising. Too much of the resistance in the 
exciter field rheostat may accidentally be cut out, due to the 
slow rise of the alternator voltage. Consequently, the exciter 
current and alternator voltage rise a good deal above the nor- 
mal required for synchronising. The exciter field resistance 
is reinserted to neutralise this effect, and may cause the 
exciter voltage to collapse rapidly. This will have a similar 
effect to that occurring when the exciter field is entirely inter- 
rupted, and fig. 7 illustrates the conditions obtaining. 

Sudden changes of load and sudden short-circuits also cause 
reversals of the field polarity of the shunt-wound exciter. 
Under these conditions the voltage induced in the main field 
circuit is several times the normal exciter voltage, and there- 


Shunt-wound exciter (fip. 6) normal; (fig. 7) main field acting as generator, 
exciter field and polarity reversed. | 

- Compound-wound exciter (fig 8) normal; (fig. 9) momentary condition 
showing current. in series. winding overcoming effect of reversed. shunt field 
current, main field acting as generator and exciter terminal polarity 
reversed. 

E, exciter; s, exciter shunt field: vo, normal exciter voltage; L, shunt field 
rheostat; K, shunt field switeh; v , several times normal exciter voltage on 
sudden short circuit; С, exciter series winding; M, rotor winding. 


Kia. 6, 7, 8 AND 9.—STABILITY or. ENXCITERS. 


fore passes un increased reversed current through the shunt 
field. Compounding the exciter overcomes the difficulties 
entirely. 

Iddy Currents іп Rotore.—In Mies phase turbo-alternators 
voltages are induced in the rotor, resulting in currents circu- 
lating in the rotor windings and body. The resulting eddy 
currents increase the temperature of the alternator, lower its 
efficiency, and may reach a magnitude sufficient to heat the 
metals so as to affect their mechanical properties and to cause 
arcing. The remedy may be applied to the rotor in two 
ways: (1) By short-circuiting, i.e., bonding the caps into con- 
tact with the rotor body, or by providing special short-circuit- 
ing rings at the end of the body. (п) By insulating the cap 
from the body so that currents will not stray into them. 

The latter remedy is the less satisfactory and, moreover, 
more difficul€ to accomplish without radical departure from 
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Fic. 10.—САР AND Bopy BONDING STRIP. 


the best mechanical construction of the rotor. The first 
remedy was applied in а simple way by extending the bond- 
ing strips from under the rotor keys to the caps, having a 
locally-increased cross-sectional area to fill the clearance space 
between the cap and the Бойу as illustrated in fig. 10, the caps 
and keys being shaped, if necessary, to take the additional 
copper area. 

Field Switch.--The author has been repeatedly requested 
to express an opinion as to whether the use of a quick-break 
field switeh without. discharge resistance in the main field 
circuit is essential in an emergency in order to reduce the 
alternator voltage to a minimum with least possible delay. 

Tests show that, although every precaution may be taken 
in the design of alternators, heavy currents will circulate 
through the rotor on breaking the field ciremit by means of a 
quick-break switch without discharge resistance. In the 
author's opinion it is inadvisable to subject the rotor 
repeatedly to these currents. Tt is recomniended that the quick- 
break switch should be installed, but it should be made to 
operate in emergency only, and should not be operated when 
tripping the alternators by hand from the busbars during nor- 
шаі operation. Р 


Discussion at Cardiff. 
Mr. J. Коѕех read his paper at the Western Centre of the 
INSTITUTION OF ELECTRICAL ENGINEERS on February Sth. and 
in opening the subsequent discussion 


Mr. J. W. Burr (Borough Electrical Engineer, Swansea) 
referring to the size of sets, considered that whilst great strides 
had been made regarding capacity, generating at higher volt- 
ages had been neglected. With long transmission schemes 
it would certainly appear less expensive to generate at higher 
voltages rather than to introduce transformers, &c. He also 
considered the quick- break field switch very harmful and pre- 
ferred a '' slow-dying ” field. 

Prof. R. G. Isaacs (Swansea University) said, with regard 
to the author’s method of measuring the distortion of the end 
caps, that it was remarkable how he was able to get such a 

close correspondence of results. There was an alternative 
method of using practically a radio transmitter of the continu- 
ous-wave type which, if made up as an air. condenser, would 
give a method of interchanging any distance of air condenser. 
The rotor end cap would form one end of the condenser and 
a metal disk would take the place of the author’s spark, and 
by putting an oscillograph in the vibrating circuit a curve 
would be drawn out. Calibration of the oscillograph values 
would be done with the machine at a standstill, and that 
would certainly be a simpler method, and would give more 
accurate results. Regarding exciters, a minor defect was 
their failure to excite when starting again after the set had 
been shut down with the fields closed. Probably the €nain 
field held its magnetism longer than the exciter, and weak 
а.с. was generated in the rotor windings by the varying flux 
caused by heating, which might demagnetise the exciter field. 
If this explanation was correct, then a series winding would 
help. and in the case of sets which had to be brought into 
service quickly it would be worth while to provide separate 
excitation. The closed air system of ventilation described by 
the author gave & very useful easy method of measuring losses 
in alternators, and if the system came into general use it 
would give most valuable information as to the increased 
losses im alternators due to age. 

Mr. W. A. ОнАМЕМ (South Wales Power Co., I.td.) men- 
tioned that he was installing a 15.000-kVA Parsons set, and 
he would be better able to criticise the paper 12 months 
hence. He was very anxious to use the closed system of ven- 
tilation, but Messrs. Parsons had advised him not to do ко, 
although full provision had been made for its use later on. 
The temperature of the Taff was about 80 deg. in the 
summer and the makers would not guarantee anything with 
a temperature over 60 deg. Messrs. Parsons, through Mr. 
Rosen. were helping things forward considerably by providing 
material for such an excellent paper. 

Major E. I. Davin (Powell Duffryn Collierv) thought the 
critical speeds of long rotors must be somewhere about the 
running speeds. With regard to the oils used for insulation. 
might they not oxidise in course of time, being vegetable. and 
therefore harden? Не preferred open to closed-slot machines, 
as the latter necessitated more joints in the conductors, and 
he would prefer to eliminate joints rather than multiply them, 
as was the case in the Parsons machine. 

Mr. H. Ennis (A. Ellis & Partners, Ltd.). thought it was 
unfortunate that the speed of most alternators was limited 
to 3.000 r.p.m. He considered that the closed-air system of 
ventilation would lead to the solution of many difficulties— 
dry-air filters were a source of annoyance. Regarding circu- 
lating currents in the shaft and their effect on the journals, 
in some instances he had experienced very bad pitting. 

Mr. G. А. Jonu (Metropolitan-Vickers Electrical Co., 
T.td.. Manchester) disagreed with the author's table 1, wherein 
the installed figure of 3.750 kVA was given for 1917, whereas 
a machine of 5.860 kVA was operating at that time. He 
must, moreover, join issue with the author in his findings on 
the question of insulation. There were in this country 
machines of some millions of kVA, with mica steam-pressed 
insulation operating without any difficulty. Eddy currents 
had been got over by the use of laminated conductors, and it 
would be impossible to construct machines to-day with solid 
conductors, as the temperatures would be so enormous that 
the stator windings would be destroyed. It was not possible 
to obtain materials for insulation. which. did not finally 
harden, and it was diflicult, and perhaps not always wise to 
dogmatise on any particular type of insulation. The solid 
rotor had been proved to be the most satisfactory. Regard- 
ing the air cooler, Mr. Juhlin contraverted the statement that 
manufacturers were not prepared to guarantee machines with 
the high .temperatures existing in this country. Ніз firm 
had actually designed a machine wherein the temperature 
condition of the cooling water was 92 deg. F., and the 
machine was guaranteed to meet the B.E.S.A. specification 
with that temperature. 

Mr. W. J. Bacug (Cheltenham), and Mr. Bevan (Cardiff), 
also contributed to the discussion, but the author reserved 
his replv for the Journal. | 


Ex:British Westinghouse Association.—The annual dinner 
of the Association will take place on March 9th, at the Holborn 
Restaurant. Mr. A. R. Dver, Chief Officer, London Fire 
Brigade, will preside, and those who have not yet obtained 
tickets should write the Hon. Sec., Mr. L. S. Richardson, 14, 
Sydney Road, Richmond. 
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Тһе Fair closes to-day (Friday). The fellow ing notes relate 
to further exhibits at the Birmingham Section. 

. Messrs. RoYLBs; Lrp., have a varied display of equipment 
for steam-raising plant. This includes samples of .Row’s patent 
feed-water heater tubes which are indented alternately in 
directions at right. angles to one another to ensure that. not 
only the edges but also the centre of the water column are 
heated. A similar appliance shown is a calorifier for heating 
by steam bath. water, or water used in circulating heating 
systems..- Steam traps and reducing valves are shown ш 
section, exhibiting great simplicity in construction. An actual 
example and & working model of a twin strainer for condens- 
ing plants, &c., appear on the stand. In this device are two 
eeparate channels each with its straining cage. These are so 
arranged that when one cage is choked, the water can be 
diverted through the other by a change-over valve, while the 
choked strainer is taken out and cleaned. . | 

Messrs. KELVIN, BoTTOMLEY & BariRD, Lrp., show, among 
other things, a colour testing cabinet for fading colours by 
artificial light.. This is provided by a crystal quartz mercury 
vapour lamp. The burner tube of this is not exhausted, but 
works under atmospheric pressure. A small. heating coil is 
used for starting the arc, which is gradually lengthened as 
the mercury evaporates. Upon switching off, the condensation 
of the mercury is effected very quickly. The application of 
this apparatus as a microscope illuminant was described in our 
issue of July 7th, 1922 (p. 32). The " Pneumercator " 
tank gauge is also 'exhibited. This appliance. was installed in 
the Kilmarnock station of the Glasgow Corporation. 1% із 
pneumatically-operated, and its principal advantage is that it 
can be used for indicating the stocks of fuel oil or other liquid 
at a distance from the tanks. Another power station accessory 
shown is a portable CO, indicator which, it is claimed, will 
give, with careful handling, results within a quarter of one per 
cent. The gas to be analysed is drawn by a hand pump into 
a cylinder, passing through a drying chamber. It is then 
circulated through an absorbing chamber. When the gas 18 
drawn п cylinder and the hand piston is at the top of 
its stroke, , no part of it is in the cylinder, the reading of a 
sensitive пл is noted, and a small indicator 1s ad- 
justed to the position of the indicating liquid.. When the gas 
has been circulated through the absorbing chamber it has lost 
volume through the absorption of the CO,, and the pressure 
upon the manometer has fallen. To bring the pressure back 
to the original level, the plunger is pressed into the cylinder 
until the manometer. level reaches the point at which the in- 
dicator is set. The percentaye of cylinder capacity made up 
by the piston can then be read off upon the graduated piston 
rod; this gives a direct reading of the CO», absorbed, as a 
percentage. Another device shown is a " Vibrometer ' ' for 
detecting the source of undue vibration in a machine. It con- 
sists of a reed, the length of which can be adjusted, carrying. a 
small hammer-like head which. swings over a scale, The in- 
strument is mounted beneath the nut of a fixing bolt, and the 
reed portion is fitted upon а *' universal "* joint which enables 
it to be swung about until the point of maximum vibration is 
discovered. ‘The sockets of the joint are marked in degrees во 
that a record of the position can be kept. The amplitude of 
the vibrations is roughly indicated for record purposes on the 
before-mentioned scale.. 

THe CABLE ACCESSORIES CoO., Lrp., has an exhibit of a widely 
varied character. There are numerous lanterns for industrial 
and street lighting, including one designed specially for the 
lighting of Princes Street, Edinburgh. This is a “ Holophane P 
refractor glass fitting borne by an octagonal hood. Within 
the hood are plungers by which the height of the lamp in the 
bowl can be adjusted. Adjustment is aided by a simple device 
which consists of а small wire which hangs down and indi- 
cates the proper position of the lamp. Several ceiling fans 


are exhibited. These ure substantial machines with well., 


formed aluminium or mahogany blades. Mounted on ball 
bearings, they run with little or no noise. They have been 
satisfactorily reported upon by Faraday House. The '' Revo " 
broadcasting reception set is a compact apparatus equipped 
with a special crystal, and with both coarse and fine inductance 
tuning. It is claimed that telephony has been distinctly 
received by means of this set at a distance of 120 miles from 
the Birmingham broadcasting station. ‘* Revo ” switchgear 18 
displayed in great variety. Most of this is fitted in iron cases, 
with interlocking lids and operating handles, The bulk of the 
ewitches shown are for house service, but one or two larger 
switches and combined switches and fuses are also on view. 
There are samples of the firm's teak-cased distribution boards, 
from which a whole bank of fuses can be removed by the 
unfastening of two small milled nuts. . For the rest, the exhibit 
consists of a selection of the firm's domestic electrical appli- 
ances—toasters, irons, kettles, fires, &c. > 

THE Бртѕом Swan EL FCTRIC Co.. LTD., has a | small stand on 
which are displayed ‘‘ Ediswan A.R. " thermionie valv es, 
" Fullolite " opal lamps, neon gas sparking-plug testers, h.p. 
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batteries for use with radio valves, and ae a electio: of 
domestic appliances. . · 

Messrs. LOMAS & SONS: have a particularly beautiful display 
of English alabaster, including. bowi fittings, and standards i in 
both.veined and “ Blue John ° ' Derbyshire alabaster: : 

- BATTERIES, Lrp., exhibits samples of its nickel-iron accumu- 
lators of various sizes, and also their application. to. portable 
electric lamps, including those for miners’ use. 

THt RAWLPLUG Co., Leb., demonstrates the use of its plugs 
for fixing fittings into a variety of materials, and shows eets 
of tools for use with the plugs. The firm has now a more 
comprehensive range of tools. Some time ago we reviewed a 
booklet issued by the company, which gave hints upon the 
execution of numerous jobs which must be done in the average 
household. A list of the necessary tools was given, but now 
the firm has gone further and produced at a low price a set 
of tools of the required size. Lead plugs are also shown; 
these are of $ in. and $ in. diameter, and are intended for 
use in fixing down small machines. Aluminium fittings are 
also on view on the stand. 

THE ScARAB Оп, BURNING Co., Lan., in addition to anmi 
of its burners for use with oil fuel, which are now well- 
known to those who had to do without coal during the fairly- 
recent miners’ strike, exhibits examples of vessels and steel 
parts treated by the firm's “* Calorising ” process. This guards 
against oxidisation by excessive heat, and consists in coating 
the steel part to be treated with aluminium.’ When the tem- 
perature of the article is raised to about 400 deg. C. the 
aluminium oxidises and forms an alumina which acts as a 
protective covering against the effects of further increases in 
temperature. The treatment is suitable for superheater tubes, 
pyrometer protection tubes, valves for hot gases, retorts, апа 
many other accessories. It is claimed that treated articles will 
successfully withstand temperatures up to 1,800 deg. F. The 
process is not confined to steel, but can be carried ‘out on 
nickel, copper, and other metals. | 

Messrs. W. & T. AVERY, LID., Бате a бр array of their 
Weighing and testing machines. Among them/is an automatic 
coal. weigher suitable for an electricity works, with a hopper 
containing two hundred weights which automatically tips when 
the load reaches the correct weight. Each load is at the same 
time recorded by a counter. The appliance can be fitted 
with wheels to enable it to serve a range of boilers. A machine. 
for weighing liquids, similar in principle to the coal-weighing 
machine, is also on view. This 1з made to deal with from 
20 lb. to 2 tons of water per load. A retaining device holds the 
hopper sufficiently long to drain it properly: The testing 
machines include one for testing helical or laminated springs 
having а maximum testing pressure: of З tons. The downward 
1novement is actuated by an electric motor, and an adjustable 
switch is: provided to enable the loud to be retained at: a 
pre-determined magnitude. The deflection of the spring is 
recorded by a pointer on a dial. Other machines shown: are 
an impact testing machine: for carrying out the "'Izod " 
brittleness test with a maximum capacity of 190 ft.-1b.; and 
a universal testing machine, hydraulically-operated. This is 
designed upon the single-lever principle, the load upon the 
test piece being indicated. by a poise-weight traversing a 
graduated scale upon the steelyard. The steelyard is gradu- 
ated from zero to 50 tons, the finest-sub-divisions representing 
1 ton. With this machine the following tests: can be carried 
out :—Tension, compression, bending, shearing (double), and 
torsion. | 

. Messrs. Hour < WiLrkTTS have a larger Дйн ап in pre- 
vious vears of their hauling and hoisting machinery. There 
is an electrically-operated hauling winch capable of exerting a 
pull of 3 tons at a speed of 50 ft. per minute. The motor is a 
15-h.p., 700-r.p.m. machine. A standard-type overhead travel- 
ling crab is оп view. This will lift 3 tons at a speed of 25 ft. 
per minute, and will travel at 75 ft. per minute. А direct- 
coupled electrical hoisting gear shown will lift one ton at а 
speed of 100 ft. per minute; this type is suitable for either 


goods or passenger cage lifts, being made for loads’ of from 


З cwt. to 30 tons. It 18 of the worm-gear type, with machine- 
cut phosphor-bronze worm wheel and a steel worm running 
in an oil bath. The thrust of the worm, which is eonnected 
direct to the motor, is taken on а spectally-designed ball 
bearing. It can be provided with push-button control and 
hand or electrical braking. The firm ulso shows electrically- 
driven friction hoists and pulley blocks, as well as hand- and 
hvdraulically-operated machinery. 

THE WOLSELEY SHEEP- SHEARING MACHINE Co., Lr. 
examples of its petrol add paraffin engines; There are two 
small generating sets on the stand. One of these consists of a 
3-b.h.p. vertical petrol engine driving by belt a 1-kW generator; 
the other is a gear-coupled set, comprising a 4-h.p. engine 
driving a 2-kW generator. The engines have an efficient water- 
circulating svstem and pump lubrication, the camshaft and 
cams are one solid steel forging, and the gover nor is entirely 
enclosed, as are also the bearings. The speed is 600 r.pan. 
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in the 3-h.p. size, and 500-r.p.m. in the 4-h.p. eize. The 
engines occupy very little space: 3 ft. 8 in. by 1 ft. 9 in. in 
the smaller size, and 4 ft. 10 in. by 2 ft. 8 in. in the other. 
Messks. STURGE & Baker, LTD., have a selection of combined 
tumbler switches and plugs, both of the interlocking and 
non-interiocking types. They are mounted in substantial com- 
position cases, and the switch dollies are of insulating material. 
The firm also shows & number of electric fires, in which the 
element is in vertical spirals on a circular fireclay boss. The 
element is mounted at an angle and the back and sides of 
the fire form reflectors. There are two sizes, one with a 


single 1-kW element and the other with two elements of : 


1 kW and 600 W controlled by separate switches. In addi- 
tion to these, there are small boiling rings and bowl fires 
with elements similar in shape to those of the larger fires. 
One pattern of bowl fire has a bowl only about 5 in. in 
diameter. The elements in the smaller appliances are fitted 
with plugs or Edison screws. Lighting fittings are also on 
view. ‘These include shades and a cord-absorber, consisting of 
a spring-mounted bobbin in a spherical case and forming a 
simple alternative to counterweight fittings. Another device 


shown is a ‘* universal " shade fitting, which permits a lamp . 


shade to be fixed in any lateral or vertical position in a very 
easy manner. , 
Messrs. ÁcCLES & SHELVOKE, LrTD.,'show a number of small 
1notors and generators for polishing, &c., including a battery- 
charging dynamotor with charging board, &c. A new appli- 


ance to be seen on the stand is а tire-inflator, which consists | 


of a $-h.p. motor driving a crank shaft to which are connected 
the piston rods of four small air pumps, all feeding into a 
common supply tube. А relief valve is fitted, and this can 
_ be set to operate at any desired tire air-pressure. 
' "THE ЕЁл„кїнк Iron Co., Lrp., is not paying so much atten- 
tion to its electrical products this year. Only one electric 
cooker is shown—a 6.5-kW appliance with two oven elements 
and two grills, each controlled by a three-heat switch. 

' PREMIER ELECTRIC HEATERS, Lrp., has a similar display to last 
year's—a collection of small domestic appliances remarkable 
for their excellent finish and sound construction. The 

'" Smooth well " iron is given prominence, and the single hot 
spot is demonstrated. A board at the back of the stand enables 
the various processes in the construction of the iron to be 
traced, from the pressing of the case and the cutting of the 
mica insulation to the finished article. 'The kettles form a 
wide range, being in five sizes from 14 to 6 pints. An im- 
portant item jn the appliances exhibited is the strong connector 
which is constructed to give а safe and positive contact. 
Universal-voitage kettles are shown, as well as a number of 
urns, fires, egg-boilers, and a cooker. 

Messrs. W. & S. SUMMERSCALES' Sons exhibit an electri- 
cally-driven washing machine, which is a development of a 
hand-operated machine which has been on the market for some 
years. The operating portion is an oscillating dolly, upon 
each side of which are mounted a pair of vacuum cups or 
‘a 8." These press the clothes being washed against the 
ends of the wooden container, causing the water to be forced 
through them. The machine is operated by a 3/16-h.p. 
reversible motor, which also drives a substantial wringer. A 
foot control is fitted, and the drive consists of a chain on 
hardened steel sprockets. Ball bearings are used at both ends 
of the drive. 

Messks. WILLIAM SOUTTER & Sons, Lrp., show lighting fit- 
tings, including crystal and alabaster bowls, ‘‘T. M. C." 
crystal and valve radio receiving sets, and numerous small 
electrical accessories. One speciality is a two-pointed iron 
with the connector in the centre; this is so shaped to save 
turning the jron round. It is fitted with a loose handle for 
export purposes. 

THE FEED WATER SPECIALISTS Co. exhibits many examples 
of its colloidal preparations for dealing with impurities in boiler 
feed water, and demonstrations of their action are given. It 
is seen how the gels forming the colloid take up the impurities 
in the water and are precipitated, collecting into a sponge- 
like formation. ‘‘ Algor ” colloids are specially prepared for 
each individual case after an analysis of the water being used. 

Messrs. MARK WEBBER, LrTD., show their semi-automatic 
generating set, consisting of a 5-h.p. petrol engine direct coupled 
to a 1.5-kW generator. The margin between the power of 
the engine and that required to drive the generator is utilised 
for driving farm machinery direct from a fly-wheel on the 
engine-shaft. The control board is so arranged that the bat- 
teries can be changed over from charge to discharge without 
extinguishing the lights. Arrangements are made to cut out 
the field when the engine is required for direct power purposes. 
The firm also shows examples of nickel-iron accumulators. 

Messrs. MarrHEws & TIMINGS and ACKRoyD & Best, LAD., 
show examples of.electric lighting fittings; the latter firm has 
п artistic bowls and shades in clear, opal, and coloured 
glass. 

Messrs. Влмғокрѕ, Lab., have on their stand a 1-kW and 
a 2-kW electric lighting sets. These consist of low-speed petrol 
engines driving, by means of belts, shunt-wound d.c. genera- 
tors giving an output at 50/75 V. The two machines are 
mounted on slide rails, together with an enamelled-slate switch- 
board bearing ammeters, voltmeter, switches, fuses, and an 
automatic cut-out. The smaller (1-kW) plant is equipped with 
я Zi-cell, 100-Ah battery, and the other with a 150-Ah battery. 
The firm also shows a number of pumps, chaff-cutters, and 
other farm machinery. 


Carron CoMPANY'S exhibit includes a table range suitable for 
a sinall restaurant, and a '' No. 309 ” cooker capable of cook- 
ing 1004 for five or six persons (5.75 kW). The latter, similarly 
to the table range, is equipped with 3-heat rotary switches, 
and is highly finished. A selection of the tirm’s artistic elec- 
tric fires is shown, including an "' Adans " fire ш armour- 
bright steel, with a curved front. As well as its own products, 
the company also exhibits a number of * Universal ’’ urns, 
kettles, percolators, &c. р 

BikMinGHAM Рворостз, Lrp., has а number of radio-tele- 
phony receiving sete, both of the valve and crystal detection 
types, as well as dccessories, including frame aerials, loud 
speakers, &c. | 

Messrs. R. S. Тнаскев & Co., Іло., also display radio 
apparatus, including a large cabinet set with several valves and 
a loud speaker. VICTORIA ELECTRICAL (MANCHESTER), LTD., is 
another firm showing apparatus of the same nature. This 
firm's speciality is the ‘‘ unit ” type set, to which extra valves, 
&c., can be added en bloc and connected up by links. m 

Messrs. JOHN THOMPSON (WOLVERHAMPTON), LTD., exhibit 
models and actual examples of water-tube boilers. 

Messrs. W. CANNING & Co., LrD., show complete equipment 
for electro-plating, polishing, bronzing, and lacquering. ‘There 
are à number of low-voltage (6 V) generators with outputs 
ranging froin 15 to 3,000 A, polishing lathes, and plating vats, 
as well as chemicals—metal salts, &c. 

THE FirtH-BREARLEY STAINLESS STEEL SYNDICATE, rD., has 
many examples of à varied nature of articles made from its 
product, including ball and roller bearings, turbine blading, 
and gauges. 

THE BRITISH ENGINE, BOILER, AND ELECTRICAL INSURANCE Co., 
LTD. (British Electrical Repairs, Ltd.), exhibit a number of 
repaired armatures, &c., by which replacement has been ren- 
dered unnecessary. . AN. | | 

PRODUCTIVE BRITISH GRINDERS, LrD., has a running display 


of electrically-driven and other grinding machines. These in- 


clude cylinder grinders mounted on an eccentric to give uniform 
abrasion over the whole of the interior of a cylinder. 

EBoNEsTOS INSULATORS, Lrp., and the PaRAGON RUBBER 
MANUFACTURING Co., Lrp., have displays consisting of numer- 
ous hard-rubber articles, including telephone ear-pieces and 
hand-grips, components of radio-telephony receiving sets, 
switch handles, &c. | 

Tus HockLEy Снкҗп1сАдһ Co., Lro., has in operation a number 
of plating vats, polishers, &c., and the 

FREDERICK CRANE CHEMICAL Co., Leb., has, among other 
exhibits, preparations for frosting and colouring electric lamp 
Lulbs. 

WONDERSIGNS, lp., shows a novel advertising device, which 
consists of a steel plate enainelled to look like wood, upon 
which are placed magnetised letters. As the latter are tested 
to lift fifteen times their own weight, they stay where they 
ure placed in spite of vibrations and jolts. ; | 

Messrs. NEWTON Bros. (DERBY), LTD., have written point- 
ing out that in our note upon their exhibit, which appeared in 
our last issue, we were in error when we stated that the 
arrangement enabled ‘‘ gear wheels to fall into mesh." The 
whole of the gear wheels are always in mesh, and revolve or 
are stationary in accordance with the action of the solenoid 
plungers. No part of the gear reverses with regard to the 
direction of rotation, the parts being arrested as may be 
required, travelling in one direction or the other. 


THE NEW CABLE STEAMER “FARADAY.” 


INTERESTING LAUNCH ON THE TYNE. 


AN interesting launch took place at the Jarrow shipyard of 
Palmer’s Shipbuilding and Iron Co., Ltd., on February 16th, 
when the twin-screw cable steamer Faraday, which has been 
built to the order of Messrs. Siemens Brothers & Co., Ltd., of 
London and Woolwich, successfully took the water. The vessel 
is of the following dimensions :— 

Leugth over bow sheaves ... T 415 ft. 

Beam .. "m i TA Gist 48 ft. 3 in. 

Depth to upper deck 29 ft. 3 in. 

She has been constructed of steel, under special survey, 
to conform to class 100 Al with Lloyd's Register of Shipping ; 
she is of the shelter dock type with free-board; and has a 
clipper stem adapted for carrying three cable sheaves, as shown 
in the accompanying illustration; a cruiser stern, with two 
sheaves fitted on the starboard side; and two masts with 
schooner rig. A double bottom is fitted fore and aft, adapted 
for carrying either water ballast or oil fuel. Additional 
ballast capacity is provided by means of deep tanks to ensure 
ample immersion of the vessel when her cable is discharged. 


ОП fuel is also carried in the cross bunker at the fore and aft 


ends of the cable tanks and separated from them by air spaces, 
the total storage of fuel oil being sufficient to provide for a 
steaming radius of 10,000 miles. The ship has four cable 
tanks, all adjacent to each other, having a total coiling capacity 
of about 92,000 cu. ft. 

The cable-handling appliances are of Messrs. Siemens’ pat- 
tern, and the main cable machinery is being constructed by 
Palmer's Shipbuilding and Iron Co., Ltd. . 
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Spacious accommodation is provided for the ship’s officers, 
cable staff, and crew; the total number of people accommo- 
dated being over 150. А testing room and large work- 
shops, cable, refrigerator, and fresh-water storage are provided, 
the Faraday being one of the largest and most modern vessels 
of her type afloat. She is to be fitted with twin-screw triple- 
expansion engines having cylinders 21 in., 34 in., 57 in. X 
39 in. stroke, steam being supplied by three boilers fitted with 
Howden forced draught, having a working pressure of 180 lb., 
and burning oil fuel. The engines and boilers are being con- 
structed by Palmer’s Shipbuilding and Iron Co, Ltd. 

The new vessel is the second cable ship bearing the name 
of Faraday to be owned by Messrs. Siemens. The original 
vessel of that name is now going out of ccmmission after 
nearly half a century’s work. Altogether the old Faraday has 
laid some 50,000 miles of submarine cables in all parts of the 
world, including eight cables across the Atlantic Ocean, while 
she has also carried out many repairs to cables in waters of 
varying depths up to 3,000 fathoms. 

The new vessel was gracefully named by Mrs. G. Mure 
Ritchie, wife of the chairman of Palmer's Shipbuilding and 


Fic. 1.— Tur. New Case нір‘ Farapay.”’ 


Iron Co., Ltd., and of Messrs. Siemens Bros. & Co., Ltd., and 
in wishing " Success to the Faraday and her owners, and 
good luck to all who sail in the ship," Mr. G. M. Ritchie said 
that, while Palmer's had built many important vessels, the 
cable steamer Faraday was a noteworthy addition to the list 
of over 900 ships of widely divergent types which they had 
built. She would serve millions of people by her cable-laying, 
which, by linking up continent with continent, made it pos- 
sible to keep in touch with events in all parts of the globe and 
permitted that rapid interchange of views which frequently 
did so much to dispel misunderstandings. 

The Right Hon. Sir Wu.tiam Butt, Bart., M.P., in replying 
on behalf of Messrs. Siemens Bros. & Co., Ltd., gave a very 
interesting account of the werk done by the old Faraday, 
which, he said, was launched on the Tyne 49 years ago almost 
to the day. She was one of the earliest twin-screw vessels, 
wae said to be the first vessel equipped with electric light, and 
‘carried one of the first of Sir William Thomson’s compasses. 
She did splendid service during the war under Captain Gange. 


ILLUMINATING ENGINEERING. 


A DISCUSSION on the above subject was opened by Mr. C. E. 
Greenslade and Mr. J. E. S. White at the meeting of the 
ILLUMINATING ENGINEERING Society on January 16th. The 
authors recalled the varied topics dealt with by the Society 
since it commenced work in 1909, which had served to 
crystallise much useful information. Much of the Societv’s 
work was educational, but the time appeared ripe for extend- 
ing this work in several directions. 

In addition to special addresses before bodies vocationally 
interested in lighting, there was an opening for popular 
lectures to the general public. There were few subjects that 
lent themselves better to such lectures than illumination, 
which essentially involved an “appeal to the eye."  Turnmg 
to the main question of instruction in schools and colleges, 


the authors drew attention to the desirability of initiating 
very simple lectures for children in schools which should deal 
with the subject in a bright and attractive manner. It would 
be a greut advantage if the new generation grew up with a 
better appreciation of the benefits of good lighting, so that 
they would not tolerate bad conditions in their homes, or in 
the business with which they were associated. Somewhat 
more advanced lectures might likewise be arranged in secon- 
dary schools. 

The authors then proceeded to discuss in some detail the 
methods of providing instruction in illuminating engineering 
at colleges and polytechnies. Many such institutions had 
courses in which some instruction on lighting matters was 
inzluded, but in some cases the matter needed td be revised 
and brought abreast of modern inethods. Engineering stu- 
dents should get some insight into the ideas that guided the 
architect in lighting public buildings, mifseums, picture gal- 
leries, &c. In courses for architectural students there should 
likewise be some reference to modern methods of artificial 


lighting. Courses for wiremen and gasfitters should include 


something about the arrangement of lights. The aim 
should be to devote special attention to applications of light. 
In the past too much attention had been given to lamps and 
too little to their use in practice. Lecturers should be on 
the look-out for striking experiments. In laboratory work 
there should not be merely experiments on а photometric 
bench, put also tests with illumination photometers devised 
to iliustrate tlie effects of different systems of lighting and the 
order of brightness met with on ceilings, lantern screens, &c. 
It would be a great help to teachers if some hints on lecture 
experiments and laboratory work could be collected and pub- 
lished, and also if the Society could arrange to have a standard 
set of suitable lantern slides prepared for loan to lecturers. 

The authors presented rough suggestions for a syllabus of 
lectures and for laboratory work and concluded the paper by 
a series of questions regarding the arrangement of courses. 
The question was also raised whether the time was ripe for 
a special illuminating engineering department at some central 
educational institute, and it was suggested that in a few 
colleges post-graduate courses, on the lines already adopted 
at the Johns Hopkins and Pennsylvania Universities in the 
United States, might be organised. 

The discussion was opened by Dr. F. T. Chapman, of the 
Board of Education, who, while disclaiming any official sanc- 
tion for his remarks, expressed his sympathy with the aims of 
the Society. He agreed that illumination had been neglected 
in educational schemes in the past. As regarded schools, he 
thought that possibly a few lectures to teachers might enable 
them to deal with the subject. Special lectures on illumina- 
tion might be included in courses at technical colleges, a 
larger amount of time being allotted to the subject for 
advanced students who were disposed to specialise. He hardly 
thought, however, that the time was ripe for a full day course 
in illuminating engineering, though possibly some men might 
take a post-graduate course in the subject. 

Mr. A. BLOK agreed as to the importance of the subject^ In 
preparing a standard syllabus they should avoid anything too 
cut and dried, but guidance would doubtless be useful. 

Miss E. Squire (Factory Department, Home Office) from 
her experience in industrial areas agreed that such courses on 
lighting as those suggested would be most useful. In 
approaching managers of factories and workers she had found 
that much misconception on lighting matters existed. 

Mr. L. GASTER recalled that several series of lectures had 
been arranged with the co-operation of the L.C.C. in 1912. 
He also referred to a series of queries that had been circu- 
lated amongst colleges prior to the meeting. From the 
replies received it appeared that.some treatment of illumina- 
tion was given in courses at many institutions, and a general 
appreciation of the offer of co-operation by the Society had 

n expressed. 

Amongst others who spoke, Professor French, of Leeds Uni- 
versity, gave a most interesting account of the methods pur- 
sued in courses under his supervision. Mr. S. Skinner, prin- 
cipal of the South-Western Polytechnic, pointed out that 
illuminating engineering should not be regarded as an isolated 
subject, but studied in connection with many others in which 
lighting played some part. Mr. W. A. Bishop referred to 
courses of study for those in the gas industry. : 

At the conclusion of the discussion those present were much 
interested in & demonstration of a new portable projection 
apparatus utilising light from a 500-watt gasfilled lamp. An 
image 9 or 3 ft. square was formed of the lantern slide, and 
it was stated that the brightness was sufficient to enable the 
apparatus to be used in daylight. It should, therefore, prove 
useful in sehoolrooms and other rooms of small size, where 
only a moderately large picture was needed and where day- 
light could not conveniently be excluded. 


аар 


Electric Church Bells.—It is reported that in future the 
bells of Notre Dame Cathedral, Paris. will ke rung by means 
of electricitv, and that elaborate mechanism is being installed 
in the towers of the famous cathedral with that end in view.— 
Daily Mail. 
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TRANS-OCEANIC RADIO-TELEPHONY. 


_A Record of Successful Experiments. 


—— ——————————— —— 


€ 


(Report of lecture delivered by Dr. Н. W. NICHOLS before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Dr. H. W. NicHoLs, who is in charge of the research and 
development laboratories of the American telephone and tele- 
graph companies (who with Mr. H. T. Friis recently spent 
some weeks in this country in connection with the experi- 
ments referred to below and in our issue of January 19th), at 
the February 22nd special meeting of the Institution gave a 
short account of the experiments that are being carried out 
by the American Telephone and Telegraph Co. and the Radio 


approximation the signal strength received on this side during 
the various seasons of the year per kW of transmitting energy 
available at New York, and also to ascertain the magnitude of 
the noises likely to be encountered. _ Incidentally, it may be 
mentioned that Dr. Nichols has already developed a system of 
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Corporation of America, in conjunction with the International 
Western Electric Co. in this country, to determine signal 
strength and other data which will allow them ultimately, if 
conditions warrant and there is a demand for it, to engineer a 
transatlantic radio-telephone circuit. The lecture was illus- 
trated with a number of diagrammatic lantern slides to make 
clear the theoretical nature of the work in hand, and these 


wire and radio telephony for the use of subscribers to the Bell 
telephone system in America, by means of which it is possible- 
to communicate with any ship, properly equipped, within 200 
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or 300 miles of the coast. We understand that these facilities 
have not yet been so fully used as they might, owing mainly 
to the noise trouble, and no doubt the experience gained in 


were followed by photographic illustrations of the transmitting 
plant at Rocky Point, Long Island, that is being used in the 


tests which are to be continued for a whole year in order that 
those in charge may get to know with a close degree of 


the transatlantic experiments will have a considerable bearing 
upon the future of this more limited scheme. 
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Dr. Nichols’ first diagrams were those of a simple ordinary 
telephone circuit consisting of-a line, microphone, battery, and 
receiver in series (figs. 1 & 2), by the aid of which he explained 
the relationship of the carrier current to the signal current, 
and gave a simple formula, the condition aimed at being to re- 
strict the carrier current to the transmitting apparatus inasmuch 
as it contains no element of signal current. In the first 
diagrams the carrier current was d.c., but in the next diagrams 
(figs. 3 & 4) an а.с. was assumed for the purpose, and from 
this the lecturer explained how transmission 1s effected with 


Fic. 10. 


Fic. 9. 


the aid of upper and lower side bands by means of which the 
a.c. carrier current can be modulated, the actual exclusion of 
the carrier current from the line itself—a very important 
factor—being indicated by fig. 5c. In this way the necessary 
signal strength can be maintained with much less power, the 
reduction in power obtained being of the order of from one 
third to one sixth. 

All this, said Dr. Nichols, applied to wire 
telephony, but it also applied to radio- 
telephony, the only difference between 
the two being that the former made use 
of a wire circuit and the latter used the 
ether. The ether, however, was more 
like a condenser than a copper wire, and 
this necessitated the use of high frequen- 
cies. Further, the characteristics of the 
ether were very much more variable 
than those of a copper wire. There was 
a tremendous difference between day and 
night characteristics of the ether, and 
even between parts of the same day ; in 
fact, on short-wave lengths there were 
variations from second to second which 
it was very difficult to take care of. 

The most important factors in long- 
distance radio-telephony were the use of EEE 
long-wave lengths (to reduce the power | УУУУ 
to as low a figure as possible, because 
in the summer the amount required for ; 
transatlantic work might be of the order л 
of 1,000 kW) ара not to use any wider | 
range of frequency than could be avoided. 
The frequency required for good trans- 
mission of the human voice was about 
3.000 cycles, and something higher for 
music. The range of wave lengths at 
present available for transatlantic com- 
munication had been fixed by the London 
Convention at 8,000 metres and upwards, 
and it was not likely to be changed much 
in the near future. The longest wave 
length which was likely to be used im- 
mediately was probably 30,000 metres, 
which was 10,000 cycles, and allowed a 
range (as between 8,000 metres wave 
length) of 27,500 cyclesfor transatlantic communication. Modula- 
ting inthe usual way, there would be produced a carrier and two 
side bands, each of the latter being 3,000 cycles wide or 6,000 
in all (fig. 5). That would allow for about four radio-telephone 
channels without any provision for telegraph channels, but the 
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transmission of only one ef the side bands would enable two 
telephone channels to be used and leave room for radio-tele- 
graph channels. Apparatus had been built which conformed 
with these ideas, economising in power and, by sending out 
only one side band, occupying the minimum frequency range. 

Describing the elides of the actual apparatus, Dr. Nichols 
said that a modulated wave of very low power was first 
generated, 5 watts or thereaboute, using repeater type of 
tubes. . Both side bands were generated, and the carrier was 
eliminated by the balanced modulator shown in fig. 4. Then, 
by means of valves, one of the bands was 
cut out, leaving 9 or 8 watts of single 
side band high-frequency telephone cur-: 
rent at about 55,000 or 57,000 cycles. 
That was amplified to 300 watts; passing 
through another amplifier (figs. 9 & 10) 
it was increased to about 5 kW, and 
through still another amplifier (figs. 8. 
19 & 13), where it was raised to 900 kW 
if necessary. In the tests being carried 
out, only 60 kW were required. This 
current was then passed to the antenna. 
Among the features of the apparatus to 
which attention was called was the 
water cooling of the tubes in the various 
amplifiers, the rubber hose that carries 
the water serving also to insulate the 
anodes from earth, figs. 8, 10, 12 & 13. 
The receiving apparatus, Dr. Nichols 
explained, consisted of a receiving set 
operated from a loop antenna consisting 
of 50 turns of wire, the loop being about 
6 ft. 6 in. square and grounded in the 
middle. For the purpose of getting 
better directional effect, the voltage was 
applied to the grid of the receiving tube 
from one half of the loop, so as to 
counterbalance the two vertical non- 
directional sides of the loop. 


In the final portion of his lecture, Dr. 
Nichols showed curves taken of the sig- 
nal strength across the Atlantic Ocean as 
received at New, Southgate and also of 
the noises encountered (figs. 6 & 7). It 
was clearly seen from these how the 
strength of signalisgreater at night, and 
was stated to be over 20 times stronger 
at 3 a.m. than on the previous afternoon. 

Similarly, the variations in noise were plotted, and 
their effect; at time was such as to reduce the intel- 
higibility to 20 or per cent. as against the average 
of 60 per cent. with wire telephony. The experiments had 
shown that reasonably intelligible speech could be trans- 
mitted from New York with 60 kW there for 14 or 16 hours 
of the day, although late in the afternoon on some days no 
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signals came through at all. In the summer the noise in- 
creased enormously, and the worst period appeared to be July 
and August; it was for these reasons that the experiments 
were to be continued for a full year in order to determine 
all the data necessary to enable a transatlantic radio-telephone 
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service to be engineered and maintained as a commercial pro- 
position. a 

A short discussion followed the lecture, in which Mr. L. B. 
‘Turner, Dr. W. H. Eccles, Mr. E. Н. Shaughnessy and Mr. 
H. E. Morrish took part. 

Dr. EccLEs said this work was the result of many years’ 
experimenting, dating back to 1913, continued with very great 
scientific skill chiefly at the hands of Dr. Nichols. He re- 
garded the curves of day and night signal strength which had 
been exhibited as ot profound importance to all who had to 
design wireless stations and circuits. | 

Mr. SHAUGHNESSY said the point of importance to him in 
‘the lecture was the method of sending only half the band, and 
by that means economising so much in power; measurement 
' on both sides would have to be made with transmission in 
both directions before they could get all the data needed. 

Mr. Мокніѕн asked as to the possibility of producing greater 
directional effect by the erection of screens so that, for 
instance, signals intended for this country should not disturb 
communication between New York and Japan. 

Dr. NICHOLS brietly replied, and explained that, technically, 
such screening structures could be erected, but financially it 
was quite another matter. 


PARLIAMENTARY NOTES. 


[By our Special Parliamentary Reporter. ] 


Private Bills. — The Metropolitan Railway (Various 
Powers) Bill; the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and "Electricity Board Bill; and the Wimbledon and 
Sutton Railway Bill have been read a second time in the 
House of Commons. The Felixstowe Dock and Railway Bill; 
the Great Western Railway (Additional Powers) Bill; the 
London & South Western Railway Bill; the London Electricity 
Supply Bill; the Midland Railway Bill; the North-Eastern 


Railway Bill; the Oakham Gas and Electricity Bill; the ` 


Shropshire, Worcestershire and Staffordshire Electric Power 
Bill; and the Swanage Gas and Electricity Bill have been 
read a first time in the House of Lords. 


Trade Disputes.—On February 14th, Major Воүр CARPENTER 
informed Mr. Hancock that the approximate number of work- 
ing days lost by trade disputes in Great Britain and Northern 
Ireland in 1922 was 19,900,000. The number of workpeople 
involved in these disputes was approximately 555,000. Dis- 
putes invclving less than 10 workpeople, and those lasting less 
than one day, were not included in these figures unless the 
aggregate duration (i.c., the number of workpeople involved, 
multiphed by the number of working days) exceeded 100 days. 
No statistics were available as to the number of working days 
lost, owing to disputes, at establishments other than those 
directly affected by the disputes. 


Fog Dispersion.—On February 22nd, Commander BELLAIRS 
asked the Secretary of State for Air whether he was willing to 
carry out experiments over London or along the railways in 
fog dispersion, such as had been carried out with alleged 
success by the American Army Air Service with sand electric- 
ally charged from aeroplanes. 

Sir S. Hoare replied that full particulars of the experiments 
in America had already been called for by the Air Ministry, 
but had not yet been received. He might mention, however, 
that certain methods had been evolved for the dispersal of fog 
in a small confined space, but they did not appear to be as yet 
suitable for application on a large scale. 

Underground Railway Fares.—On February 22nd, Mr. 
GILBERT asked the Parliamentary Secretary to the Ministry of 
Transport whether he had received a report from the Railway 
Rates Tribunal on the inquiry his department ordered last 
year on the fares of the London Underground railways; had 
he received any report from the London Electric Railway Com- 
pany showing what reductions it brought into force on both 
its railways and tramways on January Ist last; and, if so, 
would he also publish this report with the other one so that 
London passengers might know what fares were now in force 
on these railways and tramways. 

Colonel ASHLEY said that he had asked the company for in- 
formation as to the final results of working for the year 1923 
and as to the:eflect of the reduction in fares. So soon as this 
was avallable, the Rates Advisory Committee would be asked 
to report in discharge of its reference. 


Engineering Goods for Russia.—On February 26th, Mr. 
Burcess asked the President of the Board of Trade, if he 
would state what was the value of engineering goods which 
were exported to Russia in 1912 and 1913. 

Sir. W. Joyxsox-Hicks, who replied, said that the value of 
machinery of all kinds (including locomotives, electrical ma- 
chinery and marine engines), of United Kingdom manutac- 
ture, consigned to Russia amounted to £2,821,000 in 1912, and 
to £4,136,000 1n 1913. 


Miners’ Electric Lamps.—On February 26th, Mr. Grattan 
DovLE asked the Secretary for Mines, whether his attention 
bad been drawn to the investigations carried out by the In- 


stitute of Industrial Psychology as to the effect on coal pro- 
duction of increasing the lighting power of the miners' elec- 
tric lamp. | 

I3eut.-Col. G. R. L4xE-Fox replied that the results of these 
experiments were being closely studied. The Miners’ Lamps 


- Committee, who had been at work for the past two or three 


years, had already evolved two new types of electric lamp 
and published other valuable suggestions. 

On February 26th, Sir Harry BniTTAIN asked the Secretary 
for Mines, whether he had received a report from the Miners' 
Safety Lamp Committee; and, if so, whether it was his in- 
tention to publish the findings of the committee. 

Lieut.-Col. G. R. Lane-Fox said that six memoranda 
presented bv this Committee had been published by the 
Stationary Office, and also the minutes of evidence. A further 
report from the Committee was expected shortly, and when 
received, would be published without delay. 


Patent Fuel Industry.—On February 96th, Mr. Marpy 
JONES asked the Secretary for Mines whether his attention 
had been called to the serious plight of the patent fuel 
industry in South Wales, owing to the high price of pitch, 
which was due to the abnormal use of pitch for road making 
resorted to by local authorities who could utilise satisfactory 
substitutes. 

Lieut.-Col. G. R. LaANE-Fox said he was aware of the facts 
stated in the question; the patent fuel manufacturers were 
taking the matter up with County Councils. 


Broadcasting Parliamentary Debates.—On February 26th, 
Mr. Тплетт asked the Prime Minister whether he would con- 
sider the practicability of arranging for the proceedings of 
the House of Commons to be broadcast in order that there 
might be closer touch between Parliament and the people. 

. Mr. Bonar Law replied that he did not think the hon. 
member's proposal was desirable. 


LEGAL. 


Bath Electric Tramways Co., Ltd., Summoned. 


AT Bath, on February 22nd, the Bath Electric Tramways Co., 
Ltd., was summoned for having allowed a workman to use 
a portable electric lamp, at a pressure above 150 volts, which 
was liable to become charged, und therefore contrary to Home 
Office regulations. 

Mr. JosepH Owner, H.M. Inspector of Factories, explained 
the apparatus to the Bench, and a comparison was made with 
a standard safety hand lamp, the whole of the metal work 
of which was shrouded by a vulcanite covering. 

HENRY WHITMORE, an electrician in the company's repair 
cute said the voltage of the mains in the repair shop was 


CHARLES SHEPPARD, machinist in the company’s employ, said 
that when the Inspector called he had in use a portable lamp 
similar to the one described as being of the non-safety type. 

Mr. OWNER, giving evidence, described his visit to the repair 
shop, where he found the witness using a hand lamp devoid 
of any earthing arrangements. Не also found that four 135-V 
lamps were in series, and that it was possible for Sheppard 
to have received a severe shock if the metal-work had become 
charged. In the past few vears he had investigated several 
accidents to workers using lamps of this type, including one 
fatal accident. A lamp could be made safe either by earthing 
the metal-work with un independent earth wire, or by the 
inetal-work being effectively protected by some insulating 
material. 

Mr. GILBERT Scott Ram, H.M. Principal Electrical Inspector 
of Factories, also gave evidence, and said that he had person- 
ally brought the requirements of the regulations before the 
notice of the general manager, Mr. Hardy. 

Mr. Lone informed the Bench that for the past 12 months 
Mr. Hardy had been trying to find a lamp which would be 
satisfactory for his work and in accordance with the require- 
ments of the Home Othce. There had been no wilful inten- 
tion on his part to sweep aside the regulation for the safety of 
his workmen. He asked for the summons to be dismissed, 
because (1) there was no evidence to show that the Inspector 
saw Sheppard using the lamp; and (2) there was no evidence 
that he was using the lamp at a pressure above 150 volts. 

Mr. OWNER submitted it had been proved by the evidence 
of the electrician in charge, Whitmore, that there was 550 
volts upon the circuit. | 

The CHAIRMAN informed the Inspector that what he had 
to prove was that the particular lamp which was in use was 
carrying a pressure above 150 volts. Unless he could prove 
that, it did not seem any good going on with the case. 

Mr. OWNER went on to argue in respect of the circuit, but 
the Chairman said that in the opinion of the magistrates the 
summons referred to the lamp and not to the circuit. After 
further contention on the point, the Chairman said that on 
the evidence given the case would be dismissed. The Inspector 
was given permission to appeal if necessary on the interpreta- 
tion of the Home Office regulation named. The Bench would 
not make an order for costs. _ 
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Fellows Magneto Co., "n Mica and Micanite Supplies, 
t e 


THe defendants in the above case, who obtained judgment in 
their favour, are not satisfied that justice was done to them in 
the report of the case which appeared in our issue of February 
léth. They state that their main defence was that the goods 
supplied were quite up to the standard of previous deliveries. 
The fact that the plaintilfs' inspection was 1nade some months 
after delivery was only a subsidiary point. 


Standard Electric Sign Co., Ltd. 
(CoMPULSORY WINDING-UP ORDER.) 


A PETITION by H. J. Davis, a judgment creditor of the 
Standard Electric Sign Co., Ltd., for an order to wind up the 
company compulsorily came before Mr. Justice Astbury in 
the Companies’ Winding-up Court on February 2th. 

Mr. BoviLL, for the petitioner, said the petition had been 
standing over to enable the solicitors for his client to ascer- 
tain whether there were genuine negotiations going on as 
had been alleged. They were distinctly of opinion that there 
was none, and, in addition, they bad found that during the 
adjournment the company had purported to issue a debenture. 
He therefore asked his Lordship to make the order. 

Mr. CARR, for the company, said the negotiations were still 
volng on. He had an athdavit by the managing director, 
which showed that in a very short time the matter could be 
led, and he would then be in a position to hand over 
to the petitioner' 8 solicitors £500 for distribution if the matter 
went through, otherwise i& would be returned to the pur- 
chaser if the contract went off. The matter was still the 
subject of genuine negctiations, and an agreement had been 
prepared which he understood was in Court. 

Mr. BoviLL said there was nothing in this. The company 
produced to the petitioner's solicitors a blank contract, and 
thev told them the name of a proposed purchaser. "They re- 
fused the solicitors permission to communicate with the pro- 


posed purchaser, and said they would get the document signed > 


and bring it back. That was on February 12th, but they 
had not done so, and they had issued a debenture in the mean- 
time. 

Mr. Carr said the petitioner had put in an affidavit, which 
was sworn only on the previous day, and it dealt with matters 
of which the company had no knowledge. 

Mr. Hunt said he appeared for the Mavor and Corporation 
of West Hartlepool, large judgment creditors, and he sup- 
ported the petition. 

His LonpsurP said he thought there had better be an gider, 
and he made the usual compulsory order. 


Britisa Thomson: Houston Co., Ltd., v. Brachelloyd Supply 
Co., Ltd. 


Mr. Justice Romer, in. the Chancery Division, on February 
Ist, granted to plaintiffs injunctions restraining the defen- 
dants, of Worcester Street, Birmingham, from infringing two 
of their patents, viz., 
vitreous containers having sealed-in conductors, and for im- 
provements in Incandescent electric lamps. 

There was no appearance for the defendants. 


Noise or Vibration Case Fails. 


Ат Edinburgh a tenant in the Sheriff Court sought an interdict 
against a baker on the ground that certain machinery, belong- 
mE to bim, was an annoyance. The Sheriff, finding for de- 
tender, who had installed in the basement of his premises a 
2.h.p. ‘electric motor, said the real complaint was the early 
hour at which the machine was started. Any noise it might 
inake later in the day was masked by street traftic. The 
defender had stated that any restriction upon the earlier hours 
of working would destroy the utility of the machine, and 
the Sheriff pointed out that there were a number of machines 
ut this type in a similar class of property in Edinburgh and 
Glasgow. No complaints had been received.  Pursuer had 
faled to prove that the noise or vibration was such as to 
cause the inmates of the house discomfort or annoyance. 


Barr v. Shersby-Harvie and Others. 


ACCORDING t» a Scottish newspaper, Sheriff Shennan in Hamil- 
ton Sheriff Court has disposed of two actions arising cut of 
the tenancy of Millburn House, Dalserf. In the first case 
James Barr, coalmuaster, 86, St. Vincent Street, Glasgow, sued 
Robert Shersby-Harvie and others, the tutors nominate of 
Miss Elspeth Campbell Hamilton. of Dalserf, the owner of the 
mansion, for £91 10s., the price of certain electric plant and 
heating apparatus, which he claimed he bad sold to the 
defenders when he left the house on the completion of his 
lease at Whit-Sunday, 1922. The defenders counter-claimed 
for the price of certain switches, blocks, and wiring which, 
they averred, pursuer had wrongfully removed, and also tor 
the damage done by him in the removal. His Lordship finds 


for improvements relating to evacuated 


that the value of the articles sold by the pursuer to the de- 
fenders is £91 10s., and that the defenders have established a 
counterclaim of £21. He accordingly decerns in the pursuer's 
favour for £70 10s: His Lordship says that where the parties 
parted company was in the definition of ''internal electric 
fittings." The pursuer believed that these included switches 
and blocks, which the defenders declared were heritable fix- 
tures, for which they could not be asked to pay. The Sheriff 
says his inclination is strongly in favour of accepting this 
view. 


———— M— 


NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


npud expressly for this journal by Massns. Sevron-Jowss, O'pgtL anD 
Svurnews, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 


3,673. “ Permutation lock for electric globes, &c." L. W. Hughes. Feb- 
ruary 7th. 

3,675. "'' Crystal detectors. R. M. Abraham. February 7th. 

3,679. “ Submarine cables." Muirhead & Co., Ltd. February 7th. 

3,683. ''Burglar or fire alarms." G. J. Brown. February 7th. 

3,699. “ Couplings for connecting aerials to radio apparatus, &c." А. C. 
Greene, February 7th. 

3,708. * Telephone receivers, relays, &c," С. C. Beddington. February 7th. 

3,725. “ Method of renewing filaments of thermionic valves." P. V. Castell- 
Evans and J. M. Longe. February 7th. 

3,730. '' Telegraphy and telephony." H. Caen. February 7th. 

3,750. '' Tuning coils for wireless telegraphy, &c." W. H. Hunter. Feb- 
ruary Bth. 

700. '' Apparatus for obtaining steady current from electric lighting cir- 
cuits.” E. E. Fournier d'Albe. February Bth. 

3,773. ** Electrically-driven trucks.” J. R. Oliver and J. E. Stott. Feb- 
ruary 8th. : 

3,789. *'' Apparatus for clectrolysing fused salts of metal, recovering the 
metals and acid radicles, &c." E. A. Ashcroft. February 8th. 

3,790. “ Electric vacuum tubes, &c., for advertising." Е. V. Hayes-Gratze. 
February 8th. 

3,796. “ Wireless telegraphy, &c." H. Booth. February 8th. 

3,798. ''llluminated display devices." New Flectra Sign Co., Ltd. Feb- 
ruary 8th, 

3,806. '" Alternating-current commutator motors.’ 
struction Co., Ltd., and N. Pensabene. February B 

3,807. “ Pins for clectric plug connectors, &c." C. L. Arnold and C. R. 
Belling. February 8th. 

3,810. '' Magnetic-electric ignition and lighting apparatus." G. Unterberg. 
February Rth. | 

3.822. “ Illuminated. signs." W. Laffan and J. B. A. E. Peranne. Feb- 


ruary Bth. . 
3,834. '' Box or carton for electric lamps, &c." R. Hunt. February 8th. 
3,841. ‘Control of wireless receiving apparatus." C. F. Elwell, Ltd., and 


K. Wilson. February 8th. i ‚ 
3,844. '* Hydro-clectric installations.’ February 8th. (Swit- 
С. A. Smith. Feb. 


Electro Dynamic Con- 


Ш 


A. Huguenin. 
zerland, March 24st, 1922. 

3,852. '' Electric lighting switches for road vehicles.’ 
ruary 9th. 

3,878. “ Wireless amplifier 
L. W. Burcham, February 9th. 

3,879. “Screen lock for block telegraph instrument.’ 


ruary ‘Mh. " 

3.881. ''Anti«lazzle vehicle lamp." W. F. Luff and A. W. Turner. Feb- 
ruary 9th. 

3,894. '' Electric tumbler switches." R. A. Macaulay. February 9th. 

3,919. E Holders for thermionic tubes, с." R. E. Beswick and 
Beswinning's. February 9th. 

3,943. '' Telephone receivers, &c."' 
and R. C. Clinker. February 9th. 

3,944. “ Electro-mechanicai telephone. systems." H. Baron (F. Aldendorff). 
February 9th. 

3,945. '' Insulators."' British Thomson-Houston Co., Ltd. 
General Electric Со.). February 9th. 

3,946. “Insulating cap for electric cable joints." Е. M. van Gelderen. 
February 9th. Y 


switch and filament resistance combination.” 


E. A. Knopp. Feb- 


British Thomson-Houston Co., Ltd., 


(Internationa! 


3,948.  '' Resistance switchboard for charging electric accumulators.” R. I. 
Atherton. February 9th. | 
3,952. “ Automatic, &c., telephone exchanges." G. H. Janson, February 


Oh. (Sweden, February 9th, 1322. 

3.961. “ Device for learnings Morse signals." J. A. Best. 
3,970. *'*Anti-dazzle head-lights." — T. J. Eley and J. Goodwin. 
ary 10th. 

3,989. “Attachment to MEUM 
. R. D. Bridger. February 10th. 
55 i018: “Receiving apparatus for wireless telegraphy, &c.” A. E. 
Southerton. February 10th. . 

4.990. “ Method of fixing attachments to mouthpieces of telephone trans- 
mitters," H. E. Simpson, February 10th. 

4.023. “ Switching apparatus for telephone systems.’ 
Ltd. (Western Electric Co. Inc). February 10th, 
4,039. '' Wireless apparatus." J. Hetherington, February 10th. 

4.40. ‘Eliminating disturbance in reception of wireless signals, &c." V. 
Kulebakin. February 10th. | 

4.051. ''Sunports for wireless aerials. H. R. Rivers-Moore and К. M. 
Radio, Ltd. February 10th. 

4.052. ** Electric incandescent lamp." С. M. Howard. February 10th. 


February 9th. 
Febru- 


burners, &c., for electric ignition.” 


Western Electric Co., 


4,054. ‘* Apparatus for wireless telegraphy.” W. C. Davey. February 10th. 
4,066. “ Wall plugs for electric services." E. S. Wilding. February 12th, 


4071. “ Electric batteries." J. Eaton and Efandem Co., Ltd. February 
4.081. ‘Sound recording and reproducing means." R. В. G. Greig and 
Р February 12th. 
4.082. “ Keyboard for transmitting Morse code." К. F. Spiller. February 
4,094. “ Electric junction boxes," Grierson Bros., E. Grierson, and J. W. 
Grierson. February 12th. 
4101. “ Wireless systems and apparatus," W. H. 
Robinson. February 12th. | | 
4.102. * Horns for sound projection, &c." Telephone Manufacturing Co., 
Ltd. February 12th. 

4,103. '' Telephone receivers." 
turing Со. Ltd. February 12th. 
4.104. '' Manufacture of small glow lamps " 
Pope's Metaaldraadlampenfabriek. February 12th. 

19022.) 
$105. “ Manufacture of electric lamps." Just Féle Izzólámpa és Villamos- 
sági Gyár Résvénstársaság. February 12th. (Hungary, February 27th. 1022.) 
3.106. “ Re-magnetising flywhcel magnets of motor vehicles," Н. L 
Hannaford. February Rth. 


-< Derriman and J. 


J. Erskine-Murray and Telephone Manufac- 


Naamlooze Vennootschap 
(Holland, March 8th, 
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4.108. '' Electric signalling device for motor vehicles.” М№. Н, Fleming. 
February 12th. 

4,121. '' Electrodes.” Чу, С. Moore. February | 12th. 

4,124. ''Sparking plugs." British Thomson-Houston Co., Ltd. (General 
Electric Co.). February 12th. 

4.131. ‘* Method of cooling turbine-driven dynamo-lectric machines." W. 
Bartel and O. Happel. February 12th. (Germany, December 20th, 1920.) 

4,139. '' Connecting devices for radio receiving systems.” W. Dubilier. 
February 12th. 

4,142. “ Electric condenser." E. Pfiffner. February 12th. (Germany, Feb- 
ruary 10th, 1922.) 

4.143. '' Arrangement for preventing marginal discharge in electric con- 
densers, &c." E. Pfiffner. February 12th. (Germany, February llth, 1922.) 

4.166. “Crystal cup and holders." М. Anthony. February I3th. 

4.167. '' Wireless telephony." E. R. Hazzard and J. H. Hazzard. Febru- 
агу 13th. 

4,173. “ Electric motor starters.” Brook, Hirst & Co., Ltd., and J. A. 
Hirst. February 138th. 

4.181. *°* Masts for wireless aefials.”’ .fecles & Pollock, Ltd., and W. W. 
Hackett. February 13th. . 

4.191. '* Electric stoves, radiators, &c.” 'iH. P. Girling. February 13th. 

4.197. ** Means for insulating, &c., electric fittings.” J. Appleby, A. Charles, 
and J. E. Sidwell. February 13th. 

4,200. “ Electric radiator." T. Cooper. February 13th. 

1,202. “ Electric switches, cut-outs, &c." E. C. Forster. February 13th. 

$331. '' Telephone exchange apparatus." Н. F. Trewman. February l3th. 

4.243. '' Telephones." F. Baker, E. A. Petithory, and Siemens Bros. and 
Co, Ltd. February 13ЗеҺ. E 

4.206. '' Ignition distributors for ihtoctwl-combustion engines." J. Withcy. 
February 13th. : 

4.260. '' Posts for electric conductors, &c." Himmelsbach Akt. Ges. Geb. 
February 13th. (Germany, July 10th, 1922.) 

1.265. *' Electric trolley wire suspension means." L. C. Partington. Feb. 
tuary 13th, 

4,283. “ Lock for electric globe and holder." А. E. Richards. February 
lth, 

1.284. “ Sparking plugs." Sir W. Peck. February 13th. 

4.297. “ Electro-mechanical apparatus for transmission of information, &c."' 
^. A. Fox and C. H. Offord. February 14th. 

4.323. '* Dynamometers, &c."" Неспап & Froude, Ltd., and G. H. Walker. 
February 14th. 

4.333. “ Electric semaphore signalling." A. E. Thresh. February 14th. 

4.345. “ Receiving apparatus for wireless telegraphy, &с.” J. Erskine- 
Murray and C. Seymour. February 14th. 

4347. “ Automatic trip mechanism for electric circuit breakers." A. E. 
Angold, A. H. Railing, and H. C. Turner. February láth. 

4.354. '' Protective apparatus for electric cireujts."  Metropolitan-Vickers 
Electrical. Co.. Ltd., and T. W. Ross. February láth. 

4:55. “ Vacuum electric tubes." E. Y. Robinson. February 4th. 

4.397. “ Electron. discharge devices.” British Thomson-Houston Co., Ltd. 
February láth. (United States, February 28th, 1922.) 

4.363. '' Rontgen-tube apparatus." C. H. F. Müller. 
(Germany, January 22nd.) 

4.371. '' l'elephone systems." Relay Automatic Telephone Co., Ltd. Feb- 
ruary láth. (Sweden, March 22nd, 1922.) 

4.370. '' Sound-reproducing apparatus.” Aeolian Co., Ltd., and C. K. 
Sugden. February 14th. 

4,388. '' Telautography, photo-telegraphy, &c." H. G. Bartholomew and 
M. L. D. McFarlane. February 14th. 

4,3889. *' Telautography, photo-telegraphy, &c." H. G. Bartholomew and 
M. L. D. McFarlane. February 14th. 

4.393. *" Circuit-controlling devices.” Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co.). February 14th. 

4.430. '' Electric switches." R. A. Масашау. February 15th. 

4.440. '' Loud-speaking gramophones for wireless telegraphy, &c." H. B. 
Sykes. February 15th. 

4,462. '' Portable electric lamps." : M. Zeiler. February 15th. 

4,474. '' Electric switches." D. В, Davies and Metropolitan-Vickers Elec- 
trical Co., Ltd. February 15th. 

4,481. '' Electro-deposition of metals." S. О. Cowper-Coles. February 15th. 
4,482. “ Rendering weak currents effective to influence electrical apparatus.” 
H. St. G. Anson. February 15th. 

4,493. '' Electric indicators and recorders.” Elliott Bros. (London), Ltd., 
and W. Phillips. February 15th. 

4,497. ''Sparking plugs." H. Ford. February 15th, 


4,502. “Portable ‘apparatus for producing and applying electric current for 
therapeutic purposes." С. Firpo. February 15th. (Italy. July 24th, 1922.) 
4,506. *‘ Telephone receivers." W., Gower and S. M. Greening. Feb- 
tuary 15th. i 

4,908. *' Terminals for electric conductors." С. M. Boyce. February 15th. 
A,317.,.** Thermostatic devices for controlling electric circuits." I. Hall and 
A. S. Salas. February 15th. ` i 

4,518. '' Wireless receiving apparatus." F. A. Pereira. February 16th. 
4.524. ‘* Magneto conversion set." A. Gamblin and Ipswich Industrial Co- 
operative Society, Ltd. February 16th. 

4,940. ‘ Adaptable electric fire.” J. A. Getty. February 16th. 

4,540. '' Means for introducing capacity effects in alternating-current sys- 
temp T. F. Wall. February 16th. . 2. 

$953. '' Electric. incanuescent lamps." T. Greenwood. February 16th. 
ao '" Control af electric mojor generator sets," E. I. David. February 
th. 

4,070. ''Electric starting mechanism for internal-combustion engines," Р. 
J. Beddons, and €. A. Vandervell & Co., Ltd. February 16th. 

4.979. “| Electric lamp lock.” G. Derham, C. B. Millett, J. R. D. Norie, 
and C. H. T. Pelmear. February 16th. 

4.944. '' Transformer for wireless receivers.” J. W. 
Mark. Fe'sruary 16th, 

4.086.“ Electric contacts.” J. B. Bolitho. February lth. 

4.997. '' Box for electric lamps." R. Hunt. February 16th. 

$,601. “ Electro-plating apparatus." C. B. Appleby, Colman & Appleby, 
Ltd, and О. J. Neale. February 16th. ` 
4.604. '' Safety device for protecting valve filaments of wireless apparatus," 
A. H. Hunt. February 16th. 

$006. 7* Electric. lamps.” Naamlooze Vennootschap Philips’ Gloeilampen- 
labrieken, February leth. (Holland, February 17th, 192.) 

4610. °° Aerials tor wireless telegraphs, &c," J. Wass. Frbruary 16th. 
$613. " Wireless apparatus.” M. Billington. February 16th. х 

$617. '' Wireless receiving apparatus." J. W. Barber. February 16th. 
4.029, “ Arrangement for operation of luminous discharge tubes," General 
Kiectric Co., Ltd. (Patent. Treuhand Ges. für Elektrische Gluhlampen). Feb- 
ruary l6th . 

4.630. '' Electrodes for electric discharge devices." General Electric Co., 
Ltd. (Patent Treuhand Ges. fur Elektrische Gluhlampen). February 16th. 
1.636. “| Electric commutator for internal-combustion engines, &c." T. D. 
Tavlor. February 17th. 

4.637. '' Sparking plugs." W. Roberts. February 17th. 

3.647. *'' Electric motor control." J. A. Baker, ` W. Edwards, and L. 
Etheridge. February 17th. 

4,665. '' Sparking plugs." P. M. Brookes. Februarv 17th. 
oe “ Crystal holder for wireless telephony." G. Ё. Mallett. February 
(th. 
4.680. '' Multicore cables for high-frequency telephony, &c." B. E. D. 


Kilburn (Naamlooze Vennootschap de Nederlandsche lhermo-Telephoon Maat- 
schappij). February 17th. 


February 14th. 


Gavlor and A. C. 


4,682. “ Impulse «апор mechanism for ignition magnetos." E. Carter 
and F. Carter. February 17th. 

4,683. '' Electric plug-and-socket connectors.” A. N. Penman and L. 
Smith. February 17th. 

4,685. “ Stands for gas and electric sad-irons, &c." S. M. Munro. Feb. 
ruary l?th. 

4,694. '' Electric switches." H. Garde. February 17th. 


4,704. '' Electrodes for electric discharge devices.” General Electric Co., 
Lid. (Patent Treuhand Ges. für Elektrische Gluhlampen), February 17th. 
4.708. '' Radio-telephony receiving apparatus.” G. C. Barclay and H. T. 
R. Cripps. February 17th. 

$713. '' Electric switch mechanism." A. C. Day. February 17th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under phish the epesilicaBons will be 
printed and Abridged, and all subsequent procesdiage will be taken. 


1921. 

21,019. '' Wireless receiving systems and the like.” J. Scott-Taggart and 
Radio Communication Co., Ltd, August 8th, lul. (142,429. ) 

22,369. “ Headlights.” E. P. Bone. August 23rd, 1921. (192,430) 

25,998. '' Electric phase regulating devices." H. Baron (Signal Ges.). Sep- 
tember 27th, 1921. (192,439.) 

26,477. “ Manulacture of railway апа tramway rails." C. P. Sandberg. 
October. 6th, 1921. (192,446.) 

27,966. | Vapour lamps." C. V. Richardson. October 17th, 192]. (191,824.) 

28,074. “ Portable electric hand lamps." Cable Accessories Co., Ltd., F. H. 
Reeves, and P. W. Davis. October send, 191. (192.449.) 

28,799. '' Apparatus for the production of high-Ircquency oscillations by 
Means of alternating current of low frequency.” Н. Sefton-Jones (t. 
Lorenz Akt. Се».). October 29th, 1921. (192,400. ) 

28,791. '* Method of increasing frequency by means of static transformers." 
Н. Setton-Jones (C. Lorenz Akt. Ges.). October Zyth, 1921. (192,461.) 

28,848. ** Dynamo-electric machines." G. Somajni. October 30th, 1920. 
(170, 863.) 

28,871. “ Thermionic valve for use more particularly іп wireless tele- 
Braphy or telephony." W. R. Bullimore. October sist, 1921. (192,464.) 

Zo,h30. "' Electric time switches." E. H. Horstmann, A. Horstmann, and 
lorstmann Gear Co., Ltd. October Jlst, 1921. (192,465.) 

23,010. “ Closed circuit relays." Siemens & Halske Akt. Ges. December 
Vth, 1520. (172,935) 

29,022. ‘thermionic valves or the like." W. R. Bullimore. November 
Ist, 1921. (192,476.) 

29,139. "' Storage batteries." Three Star Accumulators, Ltd., and F. С. 
Grund. November 2nd, 1921. (192, 484.) 

23.165. ** Wireless receiving systems." Ges. für Drahtlose Telegraphie. 
November 24th, 1929. ((171,953.) 

29,16. '' Signalling by high-frequency oscillations over line wires." Dr. 
E. F. Huth Ges. and K. Schwarz. November 2nd, 1920. (171,097.) 

29,759. '' Automatic glass-working machines.” British 1 homson-Houston 
Co., Ltd. (General Electric Co.). November Sth, 19:1. (192,908.) 

J0,152. '' Tapping switches for changing voltage ratios of transformers 
or the like." S. А. Stigant, E. Barton, and Johnson & Phillips, Lid. Novem- 
ber dith, 1921. (192,515.) 

30,192. "' Electric cycle lamps.” C. A. Miller and F. J. Miller. November 
]2wu, 1921. (192,519.) 

30,327. *“ Electric terminals." British Thomson-Houston Co., Ltd. (General 
Electric €o.). November 14th, 1921. ( 192.521.) 

31,538. '* Thermionic oscillation generators.” Ges. fur Drahtlose Tels- 
kraphie, January Lith, 1921. (174,043.) 

31,568. |“ Magneto-driving devices for internal-combustion 
Bosch Akt. Ges. November 25th, 1920. (172,026.) 

34,981. ‘* Electric warp stop-motions for looms.” C. Bourgeois. January 
13th, 1921. (174,335.) 

1922, 


19. “ Mine-signalling apparatus." Clay Cross Co., Ltd., and J. W. 
Strong. January 3rd, 1922. (192,564.) 

86. ** Intermittently-operating electric circuit closing devices." C. J. Evans. 
January 3rd, 1923. (192,565.) 

297. '' Controlling devices for electric locomotives." Е. C. R. 
(Goodman Manuíacturing Co.). January 4th, 1922. (192,573.) 

510. * Composition suitable for making, and a method of manufacture of 
sound amplifiers or horne for talking machines.” J. L. Mathieu and A. 
Benoit. January 6th, 1922. (192,575.) 

1,210. ''Spark plugs for internal-combustion engines." С. P. Ribis. Janu- 
ary l3th, 1922. (192,583.) 

1,459. '' Air connections for electro-magnetically-actuated valves." N. . 
North, J. P. Campbell, and Metropolitan-Vickers Electrical Co., Ltd. January 
)!?h, 1922. (192,587.) 

1.610. ** Electric fuse box." G. H. Scholes, A. W. Claremont, and L. B. 
Claremont (legal representatives of E. A. Claremont (deceased) ). January 
Mth, 1922. (192,589) Я - 

Lots. '* Spring contacts for electric switches, fuse holders, and the like." 
A. C, Smith. January 19th, 1992. (Cognate application, 27,918.22.) (192,510 ) 

2,102. '' [hermionic valves for wireless telegraphy and telephony." L. G. 
Preston, В. Hodgson, and Н. С. Hughes. January 24th, 1927. (192,592.) 

3.429. | Telephone systems." Siemens & Halske Akt. Ges. February 19:h, 
1921. (175.612) 

544239. '* Electric switches." H. H. Berry and Berry's Electric, Ltd. Feb- 
ruary Sth, 1922. (192,614.) 

4.516. ‘Sparking plugs.’ 
18th, 1923, (192,619.) 

6,243. ** Method of, and apparatus for measuring the intensity of cross- 
talk between the lines of a  multiple-wire telic phoñe system.” Felten and 
Gwllaume Carlswerk Akt. Ges. May 26th, 192]. (190,635.) 

8,303. °° Electric welding and heating devices.” E. Schroder. March 2254, 
Из. (192.636.) 

MONT. '""ystems of electrical distribution.” Metropolitan-Vickers Electrical 
Co., Ltd. June 3rd, 1921, (180,984.) 

17.428. *'' Process for the manufacture of the coating of the dielectric ol 
condensers. E. Pfifiner. July 5th. 1921. (182,780.) 

15,222. '' Submarine cables.“ Western Electric Co., Ltd. August 16th, 
1521. (184,782.) ' 

25,487. |“ Electric discharge tubes with two or more electrodes," Dr. G. 
Holst. and Naamlooze Vennootschap Philips’ Gloeilampenfabrieken., September 
Juth, 1929. (192,673.) 


engines." R. 


Marks 


F. W. Dixon and W. Danby, Junr. February 


1923. 
148. “ Electric power transmission Systems for vehicles.” 


: Entz. 
November oth, 1929. (Divided application on 171,099.) (191 ,084.) 


C 


Chief Technical Assistants’ Association.—The annual 
general meeting of the Association will be held at 5 p.m. on 
March 3rd, and will be followed by the annual dinner at 
6.15 p.m. The meeting arranged for March &tk, has been 
cancelled. 
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FORESIGHT AND STABILITY. 


THE speech delivered by Sir George Sutton, Bart., as 
chairman of W. T. Henley’s Telegraph Works Co., Ltd., 
is deserving of close study by every business-man in the 
electrical industry. To safeguard the stability of the 


. concern is the first duty of those in charge of such under- 


takings, and sound financial policy makes a secure 
foundation on which to build a business which shall be 
both prosperous and secure not only while conditions are 
favourable but also when perchance the winds beat about 
it in future. | 

It is on parabolic record of a “© rich fool "' that in his 
times of prosperity he resolved to pull down his barns 
and build greater in order that he might become 
wealthier still. We do not under-estimate the moral of 
that parable against personal selfishness when we declare 
that there is room for ''rich fools"' in the electrical 
industry, for by increasing the productive capacity in a 
class of business which cannot possibly have any but a 
great future we are preparing for the well-being of the 
population of the United Kingdom. 

During the last four years Henley's have expended on 
capital account £400,000, and of that sum £88,000 was 
the outlay of 1922, a year of unparalleled depression in 
trade. That depression, as it affected this particular 
company, did not take the form of reduced demand and 
smaller output—for the actual production was greater 
than in any other year of the company’s history; it was 
a depression of prices. It must have been with feelings 
of pride and satisfaction that Sir George reported that 
they had not added to the nuniber of the unemployed. 
There are other concerns in the electrical industry which 
can say the same, though they have managed it by reduc- 
ing the individual working week. Some industrial coin- 
panies have not been so fortunate as that. 

It is the spirit of optimism which justifiably possesses 
the chairman and directors and management of Henley's 
that leads them even in these times to go on spending 
large sums in improving the works, in increasing their 
eutput, and in extending their operations generally. 
“The future of the electrical industry . is greater 
than we can measure." Yet optimism has not led the 
concern to depart from its standard cautious policy. It 
is recognised that the financial stability of the company 
should be maintained, and that shareholders should have 
a sense of security that their capital is all right rather 
than receive an extra one or two per cent. dividend. 
Following consistently upon an established sound finan- 
cial policy which has become traditional, the temptation 
to distribute a larger dividend has been resisted, and 
large reserves are being held. | | 

It is necessary to retain cash reserves in preparation 
for meeting increased trade when it comes, and in readi- 
ness to meet large depreciation which may have to be 
faced in respect of the high prices that have had to be 
paid for machinery and buildings since the Armistice— 
prices which may not represent their full value in the 
future. 

It will be remembered that when the war broke out 
between eight and nine years ago, the electrical indus- 
trial outlook was very promising. A comparison of the 
reports and speeches of those days relating to electro- 
industrial companies with the situation to-day 15 very 
interesting, especially in certain cases. It is. of course, 
true that the war, which cut off a good deal of export 
trade, promoted an increasingly heavy home aud allied 
demand for cables and munitions. and changes were 
made which enlarged productive capacity. but probably 
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it will come as a revelation to some of our readers that 
Henlev'’s are employing 50 per cent. more people than in 
pre-war days. It will be agreed that that is an excellent 
result considering what the trade has passed through in 
recent times. Labour costs are still about double what 
they were 11 1914, and Sir George Sutton does not anti- 
cipate that there will be any considerable reduction in 
this direction. 

The first half of last year was the most depressed 
period the company had known for many years. The 


disputes which overhung all industry were depressing 


in the extreme. Since then there has been a very slow 
but sure improvement, and as an evidence that that im- 
provement is continuing, Sir George quotes the rises 
that have been taking place during the last few months 
in three of the principal materials used in electrical 
manufaeturing—eopper, tin, and lead. He discredits 
the view that speculative operations have caused these 
advances, preferring to regard the latter as indicating 
that orders which have hitherto been held back in the 
expectation of a lowering of prices are now coming 
forward. | 

One other interesting point in the speech mav he 
quoted. here—nainielv, the effect of Government inter- 
ference with the rubber industry; by assisting the 
restriction of output it has advanced the price of rubber 
from fd. to Is. 6d. per 1b., and one of the consequences 
is an Increase in the cost of wires used for electric light 
purposes. 


THE E.P.E.A. AND THE EMPLOYERS. 


Аз the inevitable and logical outcome of the action of 
the employers’ side of the National Joint Board in 
December last, when they presented an ultimatum to the 
Electrical Power Engineers! Association and withdrew 
from the Board, two results have accrued : disputes have 
columenced at several centres, and the members of the 
Association, some of whom had latterly relaxed their 
attendance at meetings and shown little interest in its 
affairs, have again been welded into a homogeneous and 
active body, with renewed enthusiasm and determina- 
боп. Tactically, the emplovers’ representatives com- 
nitted a blunder on that occasion, the consequences of 
which will not easily be retrieved; but the individual 
employers who have seized the opportunity to open 
hostilities against their techmical staffs have done worse 
than that. 

The sittings of the Joint Board were suspended at a 
moment when the negotiations with regard to the re- 
vision of the schedule of salaries had almost been cor- 
pleted; but the withdrawal of the emplovers’ side of 
course put an end to the discussion for the time, and the 
original schedule, which had been in satisfactory opera- 
tion for two years, remained in force. The employés 
had shown themselves willing to negotiate through the 
medium of the Joint Board, and had consistently upheld 
the decisions of the Board, which cannot be impugned 
bv either side, having been arrived at by agreement. 
Nevertheless the Corporation of Halifax thought it a 
iting moment to revise the salaries of the technical 
officials of its electricity undertaking, and gave them 
notice of dismissal with the option of reappointment at 
lower salaries. The officials declined. to accept terms 
Which had not heen sanctioned bv the Joint Board, but 
duly worked out their notice in a constitutional manner. 

The principle put forward by the Electrical Power 
Fngineers is that negotiations between individuals are 
айу inadmissible, and incompatible with the Whitley 
schere, to which they cling, regarding it as their charter. 
Herce they agreed to submit the question to a meeting 
of the District Joint Board. but the latter did not 
азе "Ье until after the notice given to the Halifax 
oficials had expired. so that it was faced with a faif 
accompli, Intense indignation has been aroused in the 
rembership of the Association, on the ground that the 
Halifax. Corporation has aellberately broken an agree- 
ment, 


Were Halifax alone concerned, the matter could hardly 
bc regarded as of grave import; but other towns are 
ineditating a like repudiation of the agreed schedule, 
without reference to the Joint Board. Consequently 
the stability of the whole system is jeopardised, and 
whilst writing these words we have received notice 
from the E.P.E.A. that a ballot of the members of the 
Association is to be taken upon the question whether they 
аге prepared to give the National Executive Council 
authority to take drastic action, if necessary, to ensure 
the continued and effective operation of the salary 
schedule, &e., of the National Joint Board. 

Our constant aspiration is towards the maintenance 
of peace in the electrical industry—but not a peace of 
subjection. The desired end, in our opinion. can be 
attained only by the operation of the National Councils 
and Boards which have been set up in accordance with 
the Whitley Report, and which have unquestionably 
done excellent work. The essence of that svstem is 
friendly negotiation on a national scale, and we stronely 
deprecate sporadic attempts to depart from the decisions 
of the national bodies, which tend to stultify the system. 
It has been proved, time and again, that when both 
parties to a dispute wish for peace and seek it, they can 
secure it—but it must be sought in good faith. The 
National Joint Board will meet again next week, and 
we hope that its deliberations will take place in an 
atmosphere of peace and goodwill, so that the present 
disputes may be settled and harmony established in the 
electricity supply industry. The policy of the Electrical 
Power Engineers? Association is directed towards 
stabilising the industry, ensuring the continuity of 
electricity supply, and raising the status and efficiency 
of its members; to antavonise a body professing and 
practising such principles would be foolish in the 
extreme. Rather should its aid be welcomed in pro- 
moting the welfare and prosperity of the community by 
directing the energies of all concerned into profitable 
channels. 


Ox Monday next the second inquiry 
London's Elec: into this subject will be opened by the 
tricity Supply. Electricity Commissioners; we hope 
that the proceedings will be confined to 
strictly relevant questions and conducted with dispateh, 
for we cannot contemplate without disinay a repetition 
of the six-weeks’ sitting that was held two vears avo. 
The subject is exceedingly complex, and may be highly 
controversial; proposals for changes so drastic ах to be 
ahnost revolutionary are embodied in the scheme drafted 
bz the Commissioners, and the problem is further com- 
plicated by the introduction of a Bill into Parliament 
by the Companies’ Conunittee. Hence the task of the 
Chairman will be no light one ; a firm hand will be neces- 
кагу, but Sir John Snell and his colleagues. will be 


-assured of the support of publie opinion if thev exercise 


rigorous control over the inquiry and curb the eloquence 
of counsel, who are apt to encroach unduly upon the 
time and patience of the audience, 

The London County Council, endorsing the recom- 


omendation of its Special Committee on Electricity 


Supply, will seek amendments in the draft Order estab- 
lishing the London and Home Counties Electricity 
Authority, on the ground that the Authority is not 
endowed with adequate control over the local authority 
and company committees; it will hold the trump card 
in the game—refusal to consent to the suspension ot its 
existing purchase powers in respect of the company 
undertakings unless its contentions are satisfactorily 
met. In particular, it insists upon the formulation of 
à satisfactory sliding scale of prices and dividends: in 
the draft Order the scale did not appear at all, being 
* under consideration," To the principles involved in 
the Order, however, the Council takes no exception, and 
it accepts the terms of purchase of the generating 
stations. 
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Whether the companies will be equally complaisant 
with regard to the terms of purchase is another question. 
The existing ‘‘ Tramway Terms ” laid down by the Act 
of 1888 are by no means pleasing to the owners, but the 
terms proposed by the Commissioners are held to be still 
less favourable to them. It is likely therefore that there 
will be a stubborn fight over the financial clauses of the 
Order. It should ‘be borne in mind, too, that certain 
companies—as well as some municipal undertakers— 
have apparently. withheld their assent to the Commis- 
sioners’ proposals, and that no power exists to compel 
them to come into the scheme, except the power to refuse 
to sanction extensions of plant and main transmission 
lines. — | 
` It will be seen, then, that the Commissioners still have 
a difficult problem to solve. We earnestly hope that all 
parties will come before them with the set purpose of 
quickly arriving at a solution which shall be in accord- 
ance with the best interests of the public in the Metro- 
politan area—prepared to give as well as take, and to 
approach the question with an open mind, broad views, 
and a conciliatory spirit. Many years has London 
awaited its release from the burdens imposed upon it by 
politicians; let us now see what engineers can do ‘to 
remedy the mistakes of the past and to place the supply 
of electricity on a sound and durable basis, in accord 
with the dictates of common sense. 


Ir is hardly surprising, in view of 
the universal public interest in ‘‘ broad- 
casting," that hundreds of new coin- 
panies should have been registered and 
firms started for the purpose of producing and trading 
in the necessary apparatus and parts. The very exten- 
sive business to be done has provided abundant oppor- 
tunities for enterprise both by new concerns and by 
thousands of existing electrical installation contractors. 
Far be it from us to throw cold water upon this spirit of 
enterprise; wherever such operations are legitimate and 
conducted on sound lines, we wish them success, but it 
is necessary to remember that there is a strange glamour 
surrounding wireless matters of the listening-in class, 
just as has occurred in the case of many another elec- 
trical development which has appealed to the popular 
imagination. And it is amid strange glamours that 
financial estimates of huve profits are easily believed by 
those who know least about the actual prospects. Elec- 
trical men should know enough about the situation to 
put themselves on their guard, but the general public 
does not know how many makers, traders, and installa- 
tion people are in the field, and circulars which convey 
impressions of big profits because the number of wireless 
sets 1s likely to be very large are not satisfactory unless 
they take cognisance of such facts. There is a good 
reason for the exercise of caution when considering offers, 
couched in extravagant terms, of shares in companies 
which, because of the newness of the business, are quite 
unable to show the extent of their operations, their turn- 
over, or their profits. The electrical man, when asked 
by potential investors for his opinion on such matters, 
will readily appreciate the need for describing as 
speculative, investments in small and comparatively 
unknown concerns working in a department where the 
future. is not free from uncertainty. 


Broadcasting: 
A Warning. 


THE decision of the Government to 

Imperial Radio- sanction the development of Imperial 
. Telegraphy. . radio-telegraphy by issuing licences 
to private companies for the erection of 

long-range stations for communication with the 


Dominions and. foreign countries will be warmly wel-. 


comed both at home and overseas. It is in accordance 
with the policy which we have long advocated, and will 
afford our manufacturers the opportunity of perfecting 
their methods and apparatus, and of regaining our 
supremacy in technique. For many years the industry 
has laboured in this country under the blight of 


» 


officialdom and the curse of political expediency ; let us 
hope that now at last we may go ahead at full speed, and 
establish a system of Imperial radio-communication 
which shall be the admiration of the world. The Post 
Office authorities had proposed to carry out an Imperial 
system without using апу of the current. Marconi patents 
—apparently assuming either that there was nothing 
more to be discovered, or that to be always a decade 
behind current practice would not be detrimental to the 
service. But, as Mr. Bonar Law stated in Parliament; 
developments have taken place in the science of wireless 
telegraphy; so they have, and so they will—and the 
only way to ensure that the full benefit of technical pro- 
gress is reaped by the public is to place the work in 
the hands of firms specialising in the art. We trust that 
no more time will be lost in carrying out the new policy 
of the Government. | 


A FURTHER stage in connection with 


Railway the projected electrification of the rail- 
 Electrification way between Stockholm and Gothen- 
in Sweden. borg, with the prospect of large exten- 


sions to other lines, has now been 
reached by the issue of the report of the expert committee 
which was appointed in 1920 to examine the question of 
the most suitable manner of transmitting energy from 
the State networks to the State railways. Subsequently 
the scope of the inquiry was extended so as to include an 
investigation of the choice of systemm—d.c. or a.c. 

The committee, quite irrespective of the nature of the 
system which may be adopted for railway working, un- 
conditionally advocates the abstraction of energy from 
the existing networks by means of transformer stations 
erected along the railways in general. The only excep- 
tions to this proposal apply to single points, particu- 
larly on certain lines in Norrland and on private rail- 
ways which wish to utilise their own sources of power. 
The idea of separate generating stations and transmis- 
sion lines is dismissed as being less economical, especi- 
ally since it has been established that the number of 
transformer stations can be much reduced as compared 
with the original assumption. 

The scheme proposed by the committee would ensure 
a completely uniform distribution of power throughout 
the country, in connection with which the railways 
would receive power in the same way as other large con- 
sumers. Thus, in the case of the Stockholm-Gothenborg 
railway, the supply would be given from five sub- 
stations, connected to the State Hvdro-Electric Adminis- 
tration’s existing lines in Sodertalje, Skoldinge, Halls- 
berg, Skovde, and Alingsas. 

With regard to the question of systems, the committee 
states that, on the whole, the two in question are of 
equal value. But the calculations as to expenditure made 
by the committee show that for Swedish railways the 
single-phase system, in an economic respect in general, 
can not merely compete with the direct-current system, 
but can frequently be superior to the latter, which 1s 
especially the case with the Stockholm-Gothenborg line. 
Under these circumstances the comniitteé see no reason 
for departing from the single-phase svstem for this 
Western main line, particularly as the country has had 
many vears’ experience of this system, which is not the 
case with the direct-current method. The total expen- 
diture for the conversion of this railway, including the 
provision of 75 locomotives, is estimated at 37,000,000 
kronen, or one-half of what was computed in 1919-20. ~ 

The above report has been referred to the State 
Railway Administration for consideration, and this 
authority wil now complete its inquiry and give an 
economie comparison between steam and electric 
traction. It is, however. known to be the opinion of the 
State railway authorities that if the price of energy 
“© js kept normal ""—whatever this may mean in the 
matter of a transaction between two Government de- 
partments—electrical working will turn out cheaper 
than steam haulage. It is calculated that the work 
of electrification of the Western main line would oecupy 
a period of two years. | 
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THE ELECTRICAL INDUSTRY IN INDIA. 


By J. W. 


Тнк Editors have asked ше to give шу views on the 
present position and future prospects of the industry— 
and especially of the British electrical industry—in 
India. ' | 

Trade depression is not confined to the British Isles, 
nor a disturbed atmosphere to lreland. But tnese, the 
aftermath of the war, will in course of time disappear. 
At the moment the financial position of every Govern- 
ment in India—there are nine major ones in addition 
to the Central Government—is unsatisfactory. Heavy 
deficits are the order of the day, and the economy axe 
is at work. It is therefore unlikely that any Govern- 
ment will be branching out into heavy expenditure on 
electrical work. Nevertheless, it is the detinite policy 
of the Government to encourage local industries, and 
these necessurily depend on cheap power. Except where 
water power has been developed, as round Bombay, or 
in the neighbourhood of the Bengal coalfields, as in 
Calcutta, power is not cheap at present. The distances 
to be traversed, whether by coal trucks or electrical 
transmission lines, as great; and the cost of labour has 
risen enormously in the last few years. 

There is a general impression that Indian labour 
is cheap; it is nothing of the sort. When the use of 
a shovel requires two men, one on the handle and a 
second hauling it up on a rope—and this is character- 
istic of many similar instances—you may be sure that 
neither of them is doing much real work. The ordinary 
inhabitants are agriculturalists, and most labour is 
brought from a distance. Since the labour agitator 
has come on the scene there has been more deliberate 
ca’canny, while strikes have become common; and, 
as in the West, half the strikers (or more) have no idea 
why they are striking, and would much prefer to con- 
tinue earning good money. 

The Indian politician is, quite naturally, a strong 
Protectionist. There are already Customs duties (for 
revenue purposes) on most imported articles, and the 
tendency is for these to increase for protective pur- 


poses. There are not many signs of a desire for 


Imperial preference; here, again, quite naturally, the 
purchaser wishes to buy his goods in the cheapest 
market, whether that be Britain, America, or Japan. 
The two latter captured the market during the war, 
and hold much of it still. "Their travellers are efficient, 
and they are ready to sell what is wanted by the bazaar 
dealer. There is no doubt that His Majesty's Trade 
Commissioner for India is doing good service to British 
trade in these not very favourable circumstances. All 
that he can ensure, however, is that British manufac- 
turers shall have an opportunity of tendering; it 1s up 
to them to sce that they get the order. 

The electricity supply business is not moving very fast. 
In early days companies were established in most of 
the capital cities, and these concerns are for the most 
part flourishing. Calcutta, the ''second city in the 
Empire," once a swamp on tlie banks of the Hooghly, 
has become almost a health resort since electric fans 
came in. The Calcutta Electric Supply Corporation is 
a most flourishing concern, with a huge area of supply 
and most reasonable rates for domestic and industrial 
supplies. The Calcutta Tramways Co.. despite endemic 
strikes, is also in a strong position. In Bombay the 
two services are furnished by a single company, while 
most of the industrial load is served hy the various 
hydro-electric stations in the Western Ghat Mountains. 
In Madras, Delhi, Cawnpore, and Rangoon also, the 
tramways are under the same management as the 
ordinary supply. All these concerns are extending their 
operations, and (in the main) use British plant both in 
the stations and in the consumers’ installations. 

Then there is a group of hill stations—all at about 
1,000-ft. altitude—served by local water power. Simla, 


MEARES, 


the summer capital of India, began on a small scale 
шаіпу for obtaining its water supply, which is now 
mostly pumped up 2,800 ft. in one lift, and will soon 
be supplemented from a new site no less than 4,000 ft. 
below the town. ‘There practically the whole of the 
water heating in European houses is carried out elec- 
trically at a less cost than is possible with fuel brought 
all the way from Bengal. (To realise this one must 
* use large-scale maps.’’) Nothing but a cheap and 
efficient time switch is wanted to enable this оір load 
to be carried entirely ‘‘ off peak." In this connection 
I suggested that a skeleton meter-motor could be de- 
signed for the service, with a simple re-setting device 
for correcting its time variation; but several manufac- 
turers assured us that it could not be done. 

Apart from the capital cities and hill stations, there 
has not been a great deal of progress in electricity 
supply. The Military Works Department has a few 
stations in cantonments, the large railways have power 
stations for their shops, and there are a few small com- 
panies at work. In early days the small band of 
Europeans was the mainstay of this branch, but nowa- 
days, when they are likely to decrease in numbers, the 
Indian appreciates fans and a good light quite as much. 
There is practically no competition from gas, except for 
street lighting in a few places; the alternative is oil 
and the hand-pulled punkah. 

Over a large part of India fires are seldom wanted ; 
there was hardly a fireplace in Calcutta when 1 first 
went there 26 years ago. "Throughout the North-West, 
however, it is really cold for some months, and, of 
course, all the high-altitude hill stations demand the 
use of fires. "There are some hundreds of kilowatts of 
electric heating in Simla, but, except from water power, 
it is hardly a practicable proposition. Similarly, elec- 
tric cooking has made little headway. Even the flat 
iron is not used as it might be. (Here may I interject 
& free advertisement to my old friends the G.E.C.? I 
bought a kettle in Queen Victoria Street about 1903, 
and it has been constantly used both on d.c. and a.c. 
ever since, and, like Johnny Walker, is '' still going." ") 

A good many large British firms have direct represen- 
tatives or subsidiary branches in India. It cannot be 
too strongly insisted that this is the proper way to get 
business, rather than merely to employ an agency with 
a hundred other irons in the fire. Until quite recently 
the British manufacturer has concentrated too much on 
his home trade, leaving politicians to talk about Im- 
perial trade while foreigners got it. We are getting 
wiser now, but much has been lost by default. For 
purposes of trade, the American, thougli we prefer not 
to think of him as a foreigner, is a verv keen rival. 
Depending, as he does, upon water-power to a vast 
extent, he naturally got in first when hydro-electric 
development began on the Cauvery River (Mysore). 
Since then he has not done badly in the Bombay Presi- 
dency in the matter of power-house plant. It is, how- 
ever, nothing to make a song about, for every kilowatt 
of plant installed means something more in gear for 
utilising the power: and our own people have had а 
full share of this trade. 

During the last three vears a good deal, has been 
heard about hydro-electric possibilities in India, and 
representatives of manv of the largest firms have gone 
out to see for themselves. The power is there, as I 
showed in my official reports and in mv recent lecture 
before the Indian Section of the Royal Society of Arts: 
but much of it is remote from present industrial dis- 
tricts. The Punjab, which was the last province to begin 
investigations. may probably be the first to develop its 
resources. 
countrv derives its name,with the Indus and the Ganges 


on the two flanks, tap the inexhaustible reservoir of. 


The five great rivers from which the. 
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the Himalayan snows, and have incalculable power. 
Under the energetic direction of Col. Battye, R.E., 
there is a good prospect of actual works materialising, 
although much valuable time was lost in investigating 
one site on the Sutlej in detail before looking further 
afield. A very promising field lies within the orbit of 
the various known sites on these Punjab rivers and 
their canal falls. In а small way, Sir Ganga Ram’s 
Renala project, now under construction, points the way 
to great possibilities. The power of a canal fall is here 
being developed to pump up water for the irrigation 
of a tract of land at a slightly higher level than the 
canal, and the whole of the work is being carried out 
by British firms. There is plenty of room for such 
power irrigation of ‘‘ uncommanded areas” side by 
side with ordinary gravitation canals. 

To counterbalance its proximity to the coalfields, Cal- 
cutta is out of reach of water power in the present state 
of the transmission of power. Of other industrial cities, 
Cawnpore and Nagpur are both within reasonable dis- 
tance of good sites, while there is not a point on the 
West coast or in the South of the Peninsula that cannot 
be served by several. Burma, too, has immense power 
on both sides of the 96th parallel, extending up to the 
hills of Northern Assam. 

So far, there has been no railway electrification at 
all. Despite the very heavy cost of coal, due to freight 
charges, the services аге too infrequent to warrant the 
capital expenditure. An exception must be made in 
favour of the suburban traffic of Calcutta and Bombay, 
where early progress in this direction is both justified 
and urgent; and also in the case of the various hill rail- 
ways, where water-power is always available compara- 
tively near. The Kalka-Simla railway is barely able 
to cope with its present traffic at certain seasons, and 
is likely to be the first line to be tackled ; while the 
Nilgiri rack-railway ought plainly to have been con- 
verted many years ago, as it depends for fuel on patent 
briquettes imported at huge cost. But, after all, the 
Eden Gardens in Calcutta were lit by Jablochkoff candles 
when I first served that Government, although the 


carbons cost annually some five times the total upkeep 
and current of the modern lamps that then displaced 
them! Then there was the copper boiler, installed in 
1836, with its old beam engine. А 

The prospects of local manufacture are small, except 
perhaps in some auxiliaries, so that if larger duties 
are imposed it is the consumer rather than the manu- 
facturer who will suffer. At present electrical plant is 
specially favoured, and the B.E.A.M.A. is alive and 
represented. So also are the B.E.S.A. and the I.E.C., 
the work of which bodies is delegated by Government 
to a committee formed from members of the Council of 
the Institution of Engineers (India). I should like to 
wind up this article with a word about that body, now 
in its third year of existence. It embraces every branch 
of engineering, and fully intends to keep up the highest 
standard of professional qualification; it has been 
blessed on each of its birthdays by the Institutions of - 
Mechanical and Electrical Engineers, and hopes in time 
to be a real power іп the Empire. By introducing 
much-needed rules for professional conduct, it has 
already made its influence felt, and it will unquestion- 
ably raise the whole status of engineering in India. 

Large numbers of indigenous students are turned out 
annually by the Engineering Colleges in India, and 
many of them will inevitably have great responsibilities 
in the future. The best of them have already attained 
high rank in many instances, and will do so more often 
in the near future. There is still, however, a career 
for British engineers, for you cannot indefinitely hold 
down the best men whoever their masters тау be. The 
large firms will for many vears continue to employ 
Europeans in the higher posts, and there is room at the 
top. In the Government services the prospect is 
perhaps less alluring, but on this subject I must not 
write. The ErLEcTRIcAL Review has always been most 
helpful to engineers going abroad, and the value of 
money in India has recently been discussed in its 
columns. I shall always be glad to advise any one who 
contemplates going to India, whether bent on trade or 
filling an appointment. 


LARGE TURBO-GENERATORS 


FOR RUSSIAN STATIONS. 


National Production OR Purchases from Abroad. 


Às a result either of old or new orders, hydraulic tur- 
bines from Switzerland and transformers from Sweden 
have reached Russia in recent years. Now, with the 
projected electrification of Russia on a large scale, the 
needs of the country in the matter of electrical 
machinery and equipment are becoming manifest more 
and more every month, and the allocation of orders 
outside the country for large boilers capable of con- 
suming inferior classes of fuel and of orders both for 
hydraulic and steam turbine generating sets of large 
outputs seems to be impending, as no experience appears 
to have been gained in Russia of the building of the 
large types which are now in request for different 
‘stations which form the so-called fifth district stations. 
Below is given a summary of the views of Russian ex- 
perts on the questions of the moment, as reproduced at 
the end of January by the official organ of the Soviet 
Council of Labour and Defence: — 

Mr. E. A. Tsishevsky, manager of the Electrostroya 
(Electro-Construction), states that the creation or 
rearrangement of the following stations is impending 
in the near future:—Volkovskoi, Krasny Oktaber, 
Kasherskoi, Shterovski, and Nijhzegorodski. In the 
case of the Volkovskoi station, eight hydraulic turbo- 
generators of 10,000 h.p. each and a speed of 153 revo- 
lutions per minute are required. For the extension of 
the Krasny Oktaber station it is necessary to order one 
10,000-kW turbo-generator and three boilers, and for 


Oktaber station are required at once. 


the extension of the Kasherskoi station, two boilers are 
needed, adapted to consume the local coal in Southern 
Moscow. In addition, provision must soon be made 
for the supply of two 10,000-kW turbo-generators for 
the Nijhzegorodski station, and two sets of the same 
size.for the Shterovski station. 

As to the question whether it is possible to obtain 
the before-mentioned plant in Russia, Mr. Tsishevsky 
states that the Electrostroya is of the following opinion: 
—Before the war the Russian works (Petrograd Metal 
Works) had only begun to make efforts to construct 
large turbines. The construction of 10,000-kW tur- 
bines with a speed of 3,000 r.p.m. demands large and 


‘ldng works experience and large laboratories both for 


investigating the types and the materials. Оп the 
other hand, the Russian works have no such labora- 
tories, have no works' experience in the construction of 
such large turbines, and preparation would occupy 
quite a long period. In the meantime the turbo- 
generators for the Nijhzegorodski station are needed in 
the spring of 1924, and those for the Shterovoski sta- 
tion in the autumn of 1924, while those for the Krasnv 
It is therefore 
obvious that these orders must be placed abroad. 

The matter in the case of water turbines stands 
somewhat better, and the Electrostrova reckons on being 
able to allot an order to Russian works for two sets 
of turbines; four other sets, owing to the time required 
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for delivery, must be ordered abroad, and the remain- 
ing two sets—all the eight are for Volkovskoi-—will be 
left undecided until it is quite clear about the construc- 
tion of hydraulic turbines at Russian works. 

The Electrostroya considers the problem of steam 
boilers for stations to be no less important than that of 
turbo generators. The Shterovoski station and Nijhze- 
gorodski station, as well as two others, require boilers 
of quite large dimensions, such as have not hitherto 
been made at any Russian works. Having regard to 
the urgency with which the supply of these boilers is 
required, the Electrostroya deems it necessary for this 
part of the equipment also to be obtained from abroad; 
one boiler alone is to be ordered from a Russian works 
so that experience may be gained for the future. 

Prof. K. A. Kroog is reported to have expressed the 
opinion that as Russian works built boilers of large 
sizes in pre-war times, they should now be given an 
opportunity of constructing the boilers which are under 
consideration. In his opinion, the construction of the 
turbines is also possible at the Petrograd works; for- 
merly they built turbines for ships, and it is now 
necessary for them to pass on to other types. As to the 
question of generators, the professor states that it is 
also necessary to begin their construction in Russia in 
order to obtain experience, particularly in view of the 
impending equipment of the proposed new stations and 
the restoration of other stations. At least two or three 
of the ten turbo-generators ought to be ordered in 
Russia, leaving the remainder to be procured from 
abroad. 

Mr. A. V. Vinter, managing engineer of the 
Shatyrskoi station, states that there is no doubt that 
a number of the turbo-generators which are required 
by a fixed date must be ordered abroad. In this 
respect he has in mind turbo-generators of the high- 
speed type and powers of from 10,000 to 15,000 kW, 
which are needed for the stations under consideration, 
and also large turbines of the ordinary type and 
approximately of the size requisite to extend the 
stations of the Moges* and l'etrotoka. Concerning 
turbo-generators developing up to 5,000 kW, which 
are wanted for the generating station in the Donetz 
coal basin and in other distriets, the opinion is ex- 
pressed that these machines can be built at Russian 
works, including the Putiloff, Obkovskoi, and others. 
sets of the sizes needed for the new district stations 
of the Moges and Petrotoka have so far not been 
eonstructed'in Russia. Nevertheless it is possible to 
have the firm assurance that such sizes of turbo-genera- 
tors will be built in Russia in a few years, and it is 
therefore essential to begin the organisation of produc- 
tion in this respect. 

Mr. R. E. Klasson, engineering director of 
Moges expresses agreement with the opinion that 
it is necessary to produce in Russia exclusively the 
ordinary machines and apparatus, which are needed 
in large numbers for the electrification of the 
countrv, such as transformers, motors, and apparatus 
ог average and small sizes, produced cheaply and in 
large quantities. It would, however, be inappropriate 
to produce in Russia large and heavy machines few of 
which are required and which, with the development 
of technical experience, will not be repeated, but will 
be gradually replaced by lighter machines of a still 
higher speed. The engineering director stated that he 
had recently read that the Electro-Machine Trust had ex- 
pressed satisfaction with having prepared a scheme for 
the production of motors of 800 h.p. running at 3,000 
rapan. If that was so, it was a pity, because only one or 
two such motors are required in the course of a few vears, 
and it was a waste of time, patterns. &c. It would 
also be inadvisable to undertake the difficult problem 
of tlie construction of the generators for turbines, even 
for the Volkovski station. These are low-speed 


* Moges is the name of the electricity supply trust which 


combines the undertakings of the former Petrograd Electric 
Lighting Co. of last, the Electric Transmission (Tramway) Co., 
the Glookovski Works, and tbe Pavlovski Works. 


generators of from eight to ten in number, but they will 
never be repeated, as they are too costly. The future 
orders for turbines will be for those of much higher 
speed, and consequently the generators for them will be 
lighter, cheaper, and more productive. Similarly, the 
engineer offers à warning against the manufacture of 
transformers for high pressures, as, dor instance, 
100,000 volts, as their construction demands the posses- 
sion of large special knowledge, very high insulation, 
and wide practical experience. ‘The works must begin 
with the lighter types, and not the heavy ones. The 
assertion that the works are able to construct everything 
may be true, but at what price? In this connection 
the engineer gives examples of the high cost of produc- 
tion at Russian works, with the result that the sale 
prices of different manufactures, as a rule, turn out to 
be several times more than the prices at which similar 
products can be imported from other countries. In 
conclusion, Mr. Klasson states that it is desirable for 
the works to limit their activity at present to the pro- 
duction of the customary manufactures which were 
made before the outbreak of the war, but not to take 
up difficult problems. 

‚Мт. A. N. Cergeev, president , of. the Petrograd 
Electric Machine Trust, who concludes the discussion, 
remarks that the question of the construction of the 
generators for the Volkovskoi station has been frequently 
considered in different departments with the participa- 
tion of experts, and it was made quite clear that full 
possibility exists of the construction of these machines 
at the Petrograd works. But taking into account the 
short time available for the delivery of the first genera- 
tors, it has been decided to order a portion of them 
from abroad. In connection with this matter, it was 
resolved to entrust a part of the contract to the Petro- 
grad works, and the Petrograd Electric Machine Trust 
has begun the preparation of the working drawings. 

So far, up to the end of January, 1923, the president 
states that no insuperable technical difficulties in this 
work have been encountered. The completion of the 
drawings and the beginning of the casting, however, 
have not been able to be carried out owing to the absence 
of some technical data. In conclusion, he states that the 
Petrograd works wil be able to supply steam turbo- 
generators of up to 5,000 kW in the near future. 


Surface Condenser Tests.—We have received from the. 
Mirrlees-Watson Co., Ltd., a table showing the resulta of recent 
tests carried out by the firm upon No. 5 surface condenser at 
the Glasgow Corporation's Dalmarnock electricity works. The 
turbine and alternator are Ey the English Electric Co., Ltd. 
The plant has a normal rating of 15,000 kW, with an overload 
capacity of 18,750 kW, and has a steam duty of 161,500 Ib. 
per hour with a vacuum of 29.1 in. (bar. 30 in.), and water 
at 50 deg. F. The circulating water amounted to 92,500 
gallons per minute. The inlet temperature was 47 deg. F., 
and the outlet temperature varied throughout the tests from 
57 to 61.5 deg. F. With the absolute pressure at the turbine 
exhaust at .6 in. of mercury (exhaust vacuum 29.96 in.), the 
steam condensed amounted to 143,000 lb. per hour (tempera- 
ture of condensate 55 deg. F.). While the absolute pressure 
at the turbine exhaust varied from .69 to .72 in. (vacuum 
‘9.12 to 29.16 in.), the steam condensed per hour was 180,000 
lb. With the pressure at .54 in. (vacuum 29.3 in.), 123,000 Ib. 
of steam per hour was condensed. In every case guarantees 
were excelled. 

The condenser is of the wedge-shape type, having 26,000 
sq. ft. of cooling surface. The air pump equipment consists of - 
two groups of the Mirrlees-Leblane ‘‘ simple type” steam 
ejectors, each capable of dealing with the full load duty of 
the plant. Each group is connected to an air suction main 


апа each ejector is fitted with an isolating valve by means 


of which the number of ejectors in operation can be varied 
according to the load and condition of the plant as regards air 
Jeakage—econoniical working is thus assured. Two condensate 
pumps are provided, one being a stand-by. Each pump is 
capable of extracting 400 gallons per minute of condensate, 
Which is discharged into a Lea recorder placed on the turbine 
floor level, at a height of 30 ft. above the pump. From the 
l.ea recorder the water flows to a feed water heater from 
which it is pumped to a height of 75 ft. to the hotwell tanks. 
For this purpose, a lift pump, also in duplicate, is provided. 
The condensate and lift pumps in each set are coupled to- 
gether and driven direct by an electric motor of 37 b.h.p., 
at a speed of 1,440 r.p.in. 
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THE “IDEAL HOME” EXHIBITION. 


Tae Exhibition that was opened on the ‘Ist inst. at 
Olympia by Mr. Thomas Marlow, chairman of the Asso- 
ciated Newspapers, Ltd., is the seventh of the series 
organised by the Dazly Май spreading over a period of 
l4 years. Last year’s show was open for a longer period 
than any of its predecessors, and the volume of business 
done with the 288,000 visitors who attended it led 
many of the exhibitors to ask for its repetition in 1923 
instead of observing the usual interval. The scope of 
the exhibition may be judged by the fact that it covers 
eight acres of space, and this year’s display is much 
larger and more comprehensive by reason of the utilisa- 
tion for tlie first time of the extension to Olympia 
known as the New Hall. | 

This large building, similarly to the main edifice, is 
well-lighted by means of a glass roof. 
electric lighting installation was carried out by Messrs. 
Francis Polden & Co., Ltd. 

As the Ideal Home Exhibition has been classified as 
an industrial exhibition under the Patents Act, 1907, 
it will be possible for novelties to be shown, although 
patent rights have not. yet been secured for them, and 
all such will be protected from subsequent infringe- 
ment. 

In the gallety of the New Hall a large number of 
radio firms provide a fine display of radic-telephone 
apparatus. The exhibit has been arranged by the 
National Association of Radio Manufacturers, the 
chairman of which is Mr. Guy Burney, whois alsochair- 
man of the Sterling Telephone and Manufacturing Co., 
Ltd. Thanks to the Postmaster-General, the Admiralty, 
War Office, and Air Ministry, who have given the neces- 
sary permission, Mr. J. С. W. Reith, general manager 
of the British Broadcasting Co., Ltd., has arranged for 
concerts to be broadcast from the London station (2 LO) 
three times daily until March 24th, when the show 
closes, so that practical demonstrations by means of 
loud-speaking receivers may be enjoyed free by visitors 
in the Conference Room at Olympia. _ 

Another innovation to be seen and heard in this year's 
show is the method of making one band provide music 
for the whole of the buildings. This has been installed 
by the Western Electric Co., Ltd.. and consists of 
groups of loud-speaking trumpets placed at suitable 
points near the roof. of the various parts of the build- 
ings. The result at times is somewhat startling. and 
many visitors will no doubt prefer to hear the band 
direct, 

A further piece of enterprise is the method adopted 
for calling up cars from the parking ground some little 
way from the buildings. By this system both the owner 
and the chauffeur of a car are provided with a numbered 
card. When the car is required, the number | is tele- 
phoned to an operating box in the roof, and the num- 
ber of the car is displayed bv an illuminated sign 
visible for some distance. 


As there are so many firms exhibiting electrical appliances, 
often as a side line, and as our space is limited, we find it 
impossible to refer at length to every display; we therefore 
confine our attention to conspicuous features only. This must 
apply with some force to the radio exhibits, of which there 
are no fewer than forty. 

THe BRITISH ELECTRIC TRANSFORMER Co., Lrp., has an 
excellent working model of an electric kitchen in which cook- 
ing deinonstrations are given. A new pattern of the firm's 
standard cooker appears on the stand. This has a larger oven 
space than former designs. It has two oven elements, two 
boiling rings, and a grill, each controlled bv a three-heat 
switch mounted on control panels on both sides of the oven. 
Safety fuses are provided and the total loading is about 6 kW. 
At the recent Brighton Exhibition one of these standard 
cookers was employed to cook the meals of a family of five 
persons, and the total energy consumption for a week was 
only 33 kWh. the cost at the current rates being 4s. 2d. In 
connection with this a similar cooker was presented to the 
person who made the elosest estimate of the cost. In addition 
to the cooking apparatus, the stand also bears many heating 
and labour-saving devices, including fires, kettles, toasters, 


The whole of the 


‘and irons. Among the last is one weighing 6} lb., which has 


u cast sole plate and a 400-W band element. 


Messrs. L. G. Hawkins & Co., Lrp., have on their well- 
arranged stand a full rgnze of '' Universal " kettles, heaters, 
irons, and other appliances. One conspicugus piece of appa- 
ratus is a '' Universal " electric range mounted on a table at 
& convenient height from the floor. In this the oven is on 
the right, with a broiler directly beneath it. Above it is a 
warming compartment with a roll-top. ‘On the left are four 
hotplates, each 82 in. in diameter. The total loading is 8 kW, 
made up as follows: Oven, 2,000 W; boiling rings, 1-1,500 W 
and 3-1,000 W; and broiling compartment, 1,500 W. The 
range is finished in dull black baked enamel with white enamel 
relief. The display also includes motor-driven coffee mills 
and meat choppers, '' Miller " electric lamps, and a number 
of “Carron ” fires. . 

Messrs. Hewson & Lown show the '' Elector” vacuum 
cleaner, which is of the stationary type, and consists of a 
motor driving a positive reciprocating pump by means of an 
eccentric on its shaft. Above these is a dust bag, and the 
whole equipment is contained in a cylindrical case, and a sub- 
stantial kick switch is provided. The external equipment con- 
sists of tubes and nozzles of various shapes and construction. 
This firm also shows а 24-kW '' Alden ” slow-speed generating 
set, the ''Hydrotherm " instantaneous water heater, the 
““ Prestonian " colour matching unit. and '' Creda ” cooking 
and heating appliances. The last include a cooker with a 
sheet steel top plate which withdraws easily to enable acceas 
to be gained to the elements. | 

Тнв DowsiNa RaptantT Heat Co., Lrp., shows, among many 
other appliances, a new design of fire in which the elements. 
nichrome spirals, are mounted in front of a troughed metal 
sheet covered in clear quartz. This, it is claimed, reflects the 
heat instead of absorbing a large proportion of it. as fireclay - 
bases do, and a good effect is obtained. One of the firm's 
radiant heat baths is on view. "This is a cabinet with folding 
doors, in which are placed numerous electric lamps. Мапу 
cures of rheumatism. &c.. have been effected by this means, 
it is stated. Other electro-medical equipment shown consists 
of high-frequency apparatus and violet-ray equipment. There 
are also many domestic devices, as irons, kettles, urns, &c. 

Тнв NORTHERN Steen & Harpware Co., Tap.. shows the 
“ Laundry Queen " washing: machine. which is of the revolv- 
ing dolly type, the motive power being provided by a small 
motor. The gear is mounted well underneath the tub. to pre- | 
vent its getting wet. A wringer is provided which can be 
employed while the washer is in operation. The '' Northern ” 
vacuum cleaner is also exhibited. "This is of the usual type, 
but the dust-bag has the advantage of being very easily re- 
moved. Another device shown is a bed warmer consisting of 
an aluminium cylinder equipped with a heating element and 
filled with heat-retaining material. Tt is stated that if the 
device is connected to a lampholder for about 15 minutes it 
will retain the heat for over 40 hours. The remainder of the 
exhibit consists of vibrators, hair-drvers, immersion heaters, 
&c. = | 
Messrs. Duncan Watson & Co. show the “ Rotarex " 
electric washing machine, an improvement upon the 
'" Rotapex," which is atso on view. This machine has a 
copner tank and an aluminium cylinder, which contains the 
clothes and rotates forward and backward alternately. The 
power transmission gear runs in grease and ів practically 
silent. The construction of the machine renders every part 
waterproof and all Wiring is lead covered. To ensure safety 
in operation, a metal-to-metal clutch is fitted which slips when 
the load rises to an inordinate extent. The ''Rotarex " 
double-roll ironer has a heated roller loaded to the extent of 
3 kW and the driving motor is controlled hv a pedal switch. 
For small articles a miniature ironer is fixed at one end. The 
revolving heating shoe has the advantage that the cooling 
effect of the damp linen, &c., is distributed over a large: 
evlindrical surface, and is therefore negligible. The firm also , 
displays two or three tvpes of vacuum cleaner, including the 
“ Apex," which is a light machine equipped with an origin- 
ally-shaped nozzle. An electric gramophone, giving very clear 
reproduction, is also shown. 

Messrs. Cuas. Fer & Co. have a display of artistic glass- 
ware, &c., for electrie lighting; ‘‘ Hecla ”' fans, very small but 
effective; bowl fires, toasters. and many other small domestic 
appliances. Опе novelty displayed is an exact model of an 
electric range. Although it is intended to be a toy, small- 
scale cooking operations can be carried out by its means. It 
has two ovens and four boiling rings and the elements are all 
controlled by separate switches. A set of miniature utensils 
is provided. These and an electric iron—also in miniature— 
should be useful in inculcating the '' electrical idea ° in young 
minds. 

Messrs. Tro SuNpERLAND. & Co.. Ltp.. who specialise in 
countrv-hotise lighting, show two '' Lister-Bruston "" generat- 
ing sets. One is a 1-kW, 55-V plant, consisting of a 3 b.h.p. 
oil or petrol engine and a d.c, dynamo, with а cooling tank 
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placed between them on the same bed plate. The other is a 
4-kW, 110-V, low-speed set in which the 7-b.h.p. engine is 
directly coupled to the generator. A ''Leolite " set is also 
on view. This consists of a “ Lister " 2h.p. engine driving 
8 .78-kW generator by belt. The firm also shows accumu- 
lator batteries, numerous ''Ediswan " domestic appliances, 
and ice-making machines equipped with electrically-driven 
pumps. 

Astro ELECTRIC, Lro., whose reflector was described in our 
issue of January 20th, 1992, demonstrate the remarkable 
efficiency of the device. For this purpose a stand is arranged 
with a newspaper at one end and a 60-W lamp fixed hori- 
zontally at the other. One of the reflectors is fitted over the 
lamp. and it is movable, and the concentration of light is 
gradually varied mechanically by sliding the reflector back- 
ward and forward over the lamp. Another demonstration is 
made with the '' Astro °’ and three other '' standard " types 
of reflector fixed above a newspaper. The lamps in these are 
illuminated in turn. 

(To be continued.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tnesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The E.P.E.A. and Halifax Corporation. 


With reference to the E.P.E.A. Barrow member's letter in 
the current issue of the Review regarding the above subject, I 
am confident that I express the views of the majority of 
mv local colleagues and E.P.E.A. members throughout the 
country when I say that I profoundly disagree with the 
statements and deductions contained therein. 

I am of the opinion that the electrical Press in general, 
and the Review in particular, have been scrupulously fair 
and unbiased in their views and policy relating to the E.P.E.A. 
in the present crisis in the electricitv sunplv industry. 

The Association has always enjoved the benefits of a free 
electrical Press (otherwise your correspondent's letter would 
have been consigned to the waste-paper basket), and T do 
not propose to enter into a controversial discussion on the 
relative merits of the policy of the medical Press and the 
medical profession. 

The issne at Halifax will be decided only hy a loval and 
united Association, and we expect that every member will 
give his unqualified and active supnort to our colleagues 
who have been discharged by the Halifax Corporation. 


| J. Р. Heslop. 
Barrow-in-Furness, Past President, E.P.E.A. 


March 5th, 1993. 


In reply to the letter from an “ E.P.E.A. Member " with 
reference to the above dispute, this letter cannot be allowed 
to pass without comment. 

Surely the E.P.E.A. is quite capable of fighting its own 
battles and settling its own disputes, and, incidentally. I 
believe, in certain cases, the disputes of others, without the 
'" Electrical Press ” having to assist it by refusing the 
advertisements of those with whom the dismite i is taking place. 

The statement that the ErrcrRICAL REVIEW is an emplovers' 
paper is absurdity itself. All comments made bv the Editors 
that I have seen, with reference to industrial disputes, have 
always been fair and just. Mav І call attention to the article 
in the Rrvrew of December 15th last, with reference to the 
National Joint Board crisis?— was this written with a view 
to helping the employer? 

Tf the Halifax Corporation has not the decency to treat 
an agreement as a binding contract, then the more publicity 
that 1s given to such dirty work the better, so that all decent 
men may know the kind of treatment that they may expect 
from the above Corporation. 

I hold no brief for the Enrctricar, REVIEW or апу other 
paper, but when '' E.P.E.A. Member " makes such uncalled- 
for remarks, thev cannot be allowed to pass unnoticed. With- 
out doubt all fair-minded readers will give all credit to the 
Editors for publishing “ E.P.E.A. Member's ” letter. 


Fair Play. 
March 5th, 199. 


The zeal of vour correspondent, ''E.P.E.A. Member," in 
the interests of that Association, appears to have rather out- 
run his discretion, and it has also led to some confusion of 
thought. A little retleetion would have shown him that the 
cases of the Егествтсат, Review and the medical papers are 
by no means paralel. The Rryview is ran as a commercial 
enterprise, and no discrimination сап be expected of 16 in 
favour of any particular section of the electrical industry where 
its advertisements are concerned. The medical papers, on the 
other hand, are more restricted in scope, in that they exist 


primarily to voice the opinions of a professional association. 
In this respect the Jatter are more comparable to the Electrical 
Power Engineer. 

The tone of the concluding paragraph of the letter from 
your correspondent is strongly to be deprecated, and I believe 
it does not in the least reflect the opinion of the great majority 
of the members of the E.P.E.A. The Association has cause 
for deep gratitude to the Review for its sympathy and honest 
criticism in the past, and I trust that you, Sirs, will regard 
this unmerited attack as the purely personal view of an 
isolated individual. 

Indirectly, perhaps, the Review has received an uninten- 
tional compliment, since the most convincing tribute to a 
journal’s impartiality is the abuse of both sides. It has been 
rumoured that some of the employers have expressed con- 
demnation of the attitude of the technical Press in connection 
with the N.J. Board crisis, and here is an instance of an 
attack by a member of the E.P.E.A. 

I am quite sure your correspondent wrote in haste and a 
little thoughtlessly. However that тау be, the assurance I 
wish to convey to you 1s that the letter in your last week's 
issue is not subscribed to by the vast majority of members 
of the Association. 

W. H. S. 


March 5th, 1993. 


[We thank our correspondents for their unsolicited testi- 
mony to our impartiality, which we very much appreciate. 
—Eps. Erc. REv.] 


The Sale of Wireless Apparatus. 


Those of vour readers who earn their livelihood upon the 
retail side of the business have been much interested in the 
letter of '' Contractor," in your issue of March 2nd, and 
entirely endorse what he says. 

Some of us, however. are glad to be able to look forward 
with confidence to the time when the electrical trade will be as 
well organised as the motor-car industrv. There is no doubt 
that a big mistake has been made in the method of putting 
wireless anparatus upon the market. The occasion presented 
a splendid opportunity for the manufacturers to do their 
friends in the retail trade a very great service; but that 
opportunity has been lost, and a very large amount of turn- 
over has been diverted into altogether other channels. 

The multiple shopkeeper is buving at prices far below what 
is possible for the electrical shopkeeper. and he is displaying 
and demonstrating the goods very badlv, so’ that thousands 
of neonle. having heard a loud speaker doing its worst, have 
ed that broadcasting is a very poor second to the gramo- 
phone. 

An arrangement has been come to between the leading 
manufacturers to fix vrices sn as to leave an ample margin 
for demonstration and advertising. There seems to be no 
objection to this; but none of this margin is passed on to the 
retailer to permit of similar exnenses. Take a two-valve 
broadcast receiving set at £25. The majority of people will- 
ing to purchase such a set are enabled in one way or another. 
through business connections, to do so at trade nrice; for it 
must be remembered that anv retailer in апу trade can pts 
chase these sets for resale at full trade discount. 

Now if an electrical retailer is to make a profit in zellin 
these sets at trade price, he must purchase sufficient to en- 
title him to the extra five ar ten per cent.. as the case mav 
be, but such a purchase is a very big undertaking for a single 
shonkeeper, and if he engages in it, 5 or 10 per cent. is not 
sufficient to cover the cost of demonstration and displav. 

If the N.A.R.M. had included in its conditions of distri- 
bution one limiting a trade account to an order for a mini- 
mum of six sets, a great deal of the difficulty would have been 
overcome, and electrical shopkeepers would not have found 
that every second inquirer expected full trade terms. 

Electrical retailers are, of course, looking after their own 
interests in their own way. but the methods adopted are not 
those in the best interest of the industry as a whole. Tt may 
not vet be too late to see some improved scheme of distritu- 
tion put in force. The potential business is gigantic compared 
with anvthing which has been done so far, and no one knows 
this better, or is тпоге keen to secure it, than the electrical 
contractor and the electrical shopkeeper. "They onlv want 
soine security for the big development expenses which are es- 
gential. 

H. Marryat. 

London, March 5th, 1993. 


Changing-over Networks from D.C. to A.C. 
Mr. Farrer's article is of particular interest in view of the 


problem which many supply authorities giving d.c. three-wire ' 


supply to outlving areas through a three-single-cable network 
have to face at the present time. 

Tn a similar instance, after carefully considering the various 
alternatives enumerated by Mr. Farrer, it was decided for 
reasons identical with his, to adopt a single-phase threc-wire 
supply. Over 400 consumers in two areas have been already 
changed over with complete success. 


L 
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There are, of course, objections, and one of the most serious 
ones is the fact that you cannot obviously interconnect the 
districts fed from the different phases. Moreover, the balance 
of the phases has to be carefully watched. 

Balancing trouble at the end of a long length of distributor 
can, however, be got over by the introduction of a balancing 
transformer in а small brick chamber or transformer kiosk, 
and the makers will supply a transformer guaranteed to deal 
efficiently with quite a considerable amount of out-of-balance 
current in the neutral. The connections are simple, and very 
little control gear ів required. 

Another point not mentioned by Mr. Farrer is that a three- 
phase, four-wire supply can be given from the same trans- 
former if desired to the modern four-core distributors in the 
district, care being taken not to load one half of the trans- 
former more heavily than the other. 

It was- not found necessary to keep the consumers without 
supply for any length of time. The d.c. supply was discon- 
nected, the а.с supply substituted in its place, and the pro- 
cess of changing the meters carried out during the day with 
supply on. j 

It would be interesting to know what power factor Mr. 
Farrer gets with his single-phase repulsion induction motor, 
and whether he has considered the single-phase commutator 
type machine, as it is claimed that a much better power fac- 
tor and speed regulation can be obtained with these machines. 


The experience of other engineers on this subject would be 


particularly interesting. 


February 26th, 1928. 


Distribution. 


Rex v. Kerr. 


My attention has been called to your leaderette and the 
extract from the Birmingham Post in your issue dated the 
16th instant, and in answer I enclose a cony of the summing 
up by Mr. Justice Avory in the case. 

: Robert Battersby, 


Town Clerk. 
Town Hall, Hereford. 
February 98th,'1923. 


[It will be remembered that in the leaderette referred to we 
remarked that however trustworthy an official might be there 
. was surely somebody whose duty it was to' check financial 
transactions such as those which led to the Hereford prose- 
cution. When we wrote those words the full report of the 
judge's summing up was not to hand. The report of the 
Hereford Journal, which appeared on February 17th, the day 
following the publication of our comment, and for which we 
are indebted to our correspondent, concludes as follows :— 

"It had been asked why Һай not this been discovered 
earlier. The answer was that at the time he was representing 
he had sold the three sets to one firm who were wanting time 
to complete, and so it was that further inquiry was post- 
poned. ‘It may be that you will think that if there had 
been some other svstem adopted in the offices of the Cor- 
poration this would have been discovered earlier,' said his 
Lordship, who added, * but there is no system yet discovered, 
I regret to say, that is a prevention against fraud. In the 
ultimate result, whatever your system is, you must trust some- 
one. No machine has yet been invented which can keep com- 
plicated accounts, and which could never be manipulated by 
a fraudulent person.’ What was the system that enabled 
him to keep back from his employer that knowledge. He was 
supposed to keep a day-book, in which those sales should have 
been entered, and then the accountant would have discovered 
them."—Ebps. Exec. Rev. ] 


Irish Water-power. 


May we call your attention to the fact that in your issue of 
February 2rd, on page 295, vou describe the Bann power 
scheme as being in the Irish Free State. The Bann rises in 
the Mourne Mountains and flows through Lough Neagh to the 
Atlantic Ocean near Coleraine. The whole course of the river 
is entirely in Ulster territory. We should he very grateful 
indeed if you could see your way to make this clear m a sub- 


sequent issue, 
A. W. Anderson, 
Assistant Director of Publicity. 
Belfast, March lst, 1923. The Ulster Association. 


(Scotland is ever on the watch for unwary Editors; now new 
pitfalls beset their path—or should we вау banshees lie in 
wait? We apologise to Ulster.—Eps. Exec. Rev.] 


The Cape Technical College. 


Apropos of your kind note of March 17th last referring to 
our Technical College, it will interest some of your advertisers 
to learn that a Government vote of £700 upon equipment for 
the electrical laboratory has resulted in the purchase of the 
following (some of which are now being made in England) :— 

10-kW rotary converter, by Crompton & Co. 


ы motor-alternator, by G.E.C. (U.S.A.), with switch- 
oard. 

3-kW compound dynamo, 5-h.p. induction motor, and 100- 
ampere, 1-kW, 220-volt motor-generator, by G.E.C. (British). 

Transformers, by Johnson & Phillips and G.E.C. (U.S.A.). 

Wheatstone bridges, by Pye & Co. 

Marconi 3-electrode valves and sundry other apparatus. 

Small show cases of samples and British specialities would 
be welcomed and afforded a place for permanent exhibition. 
Visitors to our laboratories are frequent, and include members 
of Parliament. 

Next year it is expected that the electrification of our 
suburban railways will be commenced. ‚ 

I appreciate your remarks about excess postage. Firms which 
took excess postage out of my pocket for quotations, &c., 
naturally prejudiced themselves. | 

Norman С. Woodfin. 


The Electrical Laboratory, 
Cape Technical College, Capetown. 
February 12th, 1923. 


The Electric Vehicle. 


A correspondent in the Pall Mall Gazette recently pro- 
pounded the conundrum: ‘‘ Where are the electrics? " and 
we think it only right to point out that although electric. 
vebicles are not numerous, they have been here in numbers 
for at least 10 years, and have come to stay. A transport unit 
with the characteristics of the electric vehicle fills an im- 

rtant position in the domestic economy of the country, and 
it is inconceivable that it will not in time obtain full recog- 
nition, 

It is pre-eminently suitable for all municipal work and work 
of a like character, where the total distance run per day 18 
small and many stops occur. For town work it is also very 
desirable that vehicles should be quiet, reliable, hygienic, and 
easily controlled in traffic, and although high speed is useless, 
it is necessary that acceleration be rapid and instantly avail- 
able. The '' electric ” possesses all these good qualities, and to 
a much higher degree than any other forin of transport. Run- 
ning costs are low, and prices are now comparable in the 
larger sizes with those of high-class petrol and steam vehicles. 

The abnofmal conditions of the last two years have forced 
cheap machines to the front, but cheap petrol machines such 
as we have in mind in the lighter classes are not suitable for 
house-to-house work, as many of those who have already 
adopted them are in a position to acknowledge, the mainten- 
ance aiter the first year increasing very rapidly. There are 
already indications that the lean time electric vehicle manu- 
facturers have been having is at an end, but at the same time 
a recent suggestion that they should turn their attention to 
simpler, cheaper, and lighter models is a timely one, and а 
course which this company has always advocated. The largest 
order for electric vehicles, viz., 177, was recently placed with 
this company’s associated. firm in America after lengthy and 
exhaustive tests by the customer, and the construction of these 
machines is of the simplest possible kind. There are possibly 
many in this eountry like the writer in the Pall Mall Gazette, 
who would be surprised if informed that there are a number 
of users of electric vehicles in, this country with fleets in the 
neighbourhood of 100 each, whilst in America we have the 
American Express Co. with some 1,250 vehicles. 

In a speech recently delivered in New York, Mr. Robert 
Cowie, Vice-President of the Express Company, stated that 
the electric vehicle was indispensable, the upkeep, based on 


. many years’ experience, being just about 50 per cent. of the 


upkeep of a gas car. In one city alone he recently displaced 
60 gas cars by 50 '' electrics.” 

When the great inventor, T. A. Edison, was asked recently 
about the future of electric trucks, he replied that when mer- 
chants had a proper cost system, city deliveries would be made 
with electric vehicles. 

From a national point of view, it is also well for us to re- 
member that electric vehicles use a home-produced fuel, and 
electricitv will tend to become ever cheaper and more easily 
obtainable for vehicle charging. 

Tt is conceivable that our Pall Mall Gazette friend will have 
a chance in the near future of coming across an electric 


vehicle. 
Electromobile, Ltd. 
С. G. CONRADI, 


` Otley, March Sth, 1923. Managing Director. 


The Nation’s Output of Electricity—A Correction. 


In your issue dated March 2nd, on p. 341, under the heading 
* Electrical Power Engineers’ Association," you quote me as 
having stated that 43,000,000 kWh were sold in 1897 and 
5,157,000 kWh in 1922, which is not correct. The latter figure 
was given by me as 5,167 millions. 

| James Edgar, 
Borough Electrical Engineer. 
South Shields, March 3rd, 1925. 


[Although our printers left out nothing—three times over— 
the result was not happy. We regret the error.—Ebs. ELEC. 


Rev.] 
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“ Some Job." | 


I have been asleep fur the last seven years, at least as far 
as central power stations are concerned, for, having the neces- 
sary qualifications for a position of chief electrical engineer, 
minus the influence or good luck to obtain the same, I was 
compelled, after having spent the best part of my life in the 
profession, to enter another sphere of employment, in order 
to provide suitably for my wife and children. 

Now, however, through a stroke of bad luck in business, I 
am desirous of reverting to my original profession, on’ the 
principle that half a loaf is better than no bread at all, and 
once again, as in the bygone days, I eagerly look forward to 
the end of the week, when I may obtain my ELECTRICAL 
Review. 

It is my custom now, as previously, first to turn to the 
“ Situations Vacant " column, then to the '* Correspondence,” 
but alas! what do I find?—the former distressingly uninter- 
esting, and the latter dry. 

In the days referred to above, there were a few positions 
to be had, even though they were only at 30s. per week for 
switchboard attendants, and little more for charge engineers, 
and the * Correspondence ” columns did contain lively debates, 
mostly originating from the then newly formed Association, 
which gave birth to the present E.P.E.A.; but now there are 
no positions advertised worth mentioning, and there is not 
enough '' pep "" in the correspondence. 

However, I am wandering from my point; to be brief, I 
wrote for an application form for the position of assistant 
charge engineer, at a salary of £5 13s. 10d. per week (subject 
to revision), and seven whole days’ notice, and on duly receiv- 
ing the same was amused on learning that I was required to 
submit extraordinary particulars for this princely salary, some 
of which are as follows :— 

1.—What salary at present? 

2.—What education, secondary or publie school? 

3.—Certificates or diplomas? 

4.—Technical education, where acquired, and for what 
period? 

5.—State in detail knowledge of steam, applied mechanics, 
higher mathematics, chemistry, physics, and electricity. 

6.—Certificates and diplomas held in апу of the above sub- 
jects, mechanical training, apprentigeship, journeyman or 
tradesman, drawing office, draughtsman at central station, 
nature of supply, occupation, type of boilers. 

7.—War service, state engagements held, civil or military, 
if not military, reason for exemption. 

8.—References, covering whole period of applicant. 

In addition to all this the fortunate applicant will be re- 
quired to carry out daily tests on coal, water, oil, electrical 
plant, comprising motors, switchgear, and other apparatus, also 
to assist in the drawing office, or other work of techincal 
character, and to pass a medical test as to physical fitness. 

Now, I would be glad to have information of this particular 
chief's ability and qualifications, and, further, would like to 
know in what way he fills in his time, for as far as T can 
judge, the poor assistant charge engineer who is ‘lucky " 
enough to be appointed will be required to run the show. Mv 
contention is that a designer is a designer, a mathematician 
16 а mathematician, a draughtsman is a draughtsman, a chief 
engineer Is a chief engineer, and a charge engineer is a charge 
engineer, but the chief engineer who is responsible for the 
issuing of the application form evidently requires all these 
professions rolled into one, at the salary above stated. 


While it is admitted that the electrical industry is essenti- 
ally a highly technical business, it is not necessary for a man 
fulfilling the position of charge engineer to be possessed of 
public school and technical diplomas, and how many chief 
engineers themselves possess them, anyway? | 

I have known, and worked with, men possessing degrees 
who would be quite in order if they added the letters A.S.S. 
after their names. I have known chief engineers who have 
had recording instruments and pilot lamps installed in their 
residences in order to know when to make themselves scarce, 
and I have known humble and obscure charge engineers, who, 
while not being able to boast of any special qualifications, did 
not care a damn what the job was. En 

Too often have chief engineers hidden behind the abilities of 
their charge hands, and the qualifications that are infrequently 
demanded, while not necessary for the particular position, cer- 
tainly make up for the chief's deficiencies. | 

My hat off to the charge engineers, my hat on to the chief 
to whom I have referred. | 

А. С. Black. 


Liverpool, March 4th, 1923. 


Arc Welding. 


In answer to Mr. Powell's letter in this week's issue, refer- 
ring to mine of February l4th, I see he fails to see why the 
carbon electrode cannot be used with a.c. I should have ex- 
plained more fully by saying that it is not practicable to 
use à carbon with a.c., because it takes the point off the 
carbon and leaves a blunt end, thereby spoiling the manipula- 
tion of the arc which would rotate round the edge of the 
carbon. Further, one cannot penetrate inéo the metal as 
quickly and as neatly with the a.c. arc as with the d.c. arc. 
The 'flux-covered electrodes correctly used will do all that 
сап he done with the asbestos-covered one and still have many 


more uses. 
Barrow-in-Furness, March 5th, 1923. E. Gilbert. 


What Should a Costing System Tell? 


My attention has been called to the article by Mr. Pope 
in your issue of March 2nd, and I shall be glad if you will 
allow me to call his attention, and the attention of your 
readers, to the fact that costing, amongst other branches of 
industrial administration, is being dealt with by the Institute 
of Industrial Administration. The Institute 1s representative 
of Mr. Pope's “ big three," and yet other interests, though 
its object is to formulate essential principles rather than to 
standardise methods in any branch of administration, whether 
it be costing, estimating, rate-fixing, specification, employ- 
ment udministration, &c., &c. 

For vour information I enclose a copy of the Institute's 
Journal setting out particulars of the Institute's examination 


scheme. Further copies may be had for the asking by your 
readers. 
. F. T. Elbourne, 
^ Hon. Director, 
London, - Institute of Industrial Administration. 


- March 5th, 1923. 


[Our reply to Mr. John Turner's letter of February 19th has 
been returned to us by the postal authorities. He is invited 
to send us his present address.—Eps. БЕС. Rev.] 


BUSINESS NOTES. 


Bankruptcy Proceedings.—F. H. THomas and W. E. Evans, 
trading as Thomas & Evans, Salubrious Chambers, Salubrious 
Flace, Swansea, electrical engineers.— The public examination 
of these debtors was held on February 23rd at the Town Hall, 
Swansea. According to the statement of affairs, the gross 
liabilities amounted to £3,700, against assets of £466. Debtor 
Evans was questioned by the Otticial Receiver with reference 
to certain contracts, but he said they did not know whether a 
profit or loss had been made on these transactions. ‘Takings 
declined in 1920, and they had recourse to moneylenders. No 
record was made in the books of borrowed money. Debtor 
stated that they continued trading in the hope that matters 
would improve. After further questions, the case was ad- 
journed, the Official Receiver stating that the trustee wished to 
investigate certain matters. 

Hano_p Parr, 2, Strawberry Dale Square, and 1, Back James 
Street, Ilarrogate, electriclan.—The receiving order in this 
matter was made on February 12th on debtor's own petition. 
The statement of affairs shows liabilities of £814, while the 
assets аге estimated to realise £711, from which have to be 
deducted preferential claims of £40, Jeaving net assets of £670, 
or a deficiency of £144. Debtor attributes his failure to small 
profits owing to very keen competition in business, bankruptcy 
of three book debtors, and pressure by creditors taking pro- 
ceedings. [t appeared. that debtor commenced business on 
his own account as an electrical engineer, at Back Mayfield 
Grove, Harrogate, his capital consisting of £20 gratuity, £12 


savings, and £50 lent to him by his father, but in April, 1922, 
he gave up this business and began trading at 1, Back James 
Street, Harrogate. Debtor estimates that the profits for the 
first year of his trading amount to £181, second year £110, 
and last year nil. He admits that he became aware of his 
position in August, 1921, since which time practically the whole 
of his present liabilities have been incurred. 

REGINALD WILLIAM RUSSELL, 30, King Street, Bridlington, 
journeyman electrician, lately trading at 30, King Street, Brid- 
lington, as electrical engineer and contractor.—The receiving 
order in this matter was made on February 17th on debtor's 
own petition. The statement of affairs shows liabilities of 
£704, while the assets are estimated to realise £132, from 
which preferential claims of £31 have to be deducted, leaving 
net assets of £100, or a deficiency of £604. Debtor attributes 
his failure to bad trade and lack of capital. It appears that 
he commenced business at his present address on October lith. 
1920, and traded there until January 27th last. He had no 
capital when he commenced, his father paying £950 for the 
business. Debtor states that he has been in difficulties since 
commencing business. 

H. FARNELL, plumber and electrician, 183, Higher Hill Gate, 
Stockport.—Receiving order made February 28th on debtor's 
own petition. 

A. SaTTERTHWAITE (Gregson & Co.), electrical engineer, 2, 
Dutton Street, J.verpool.—Trustee, Mr. Booth, 2, 
Bixteth Street, Liverpool, appointed March 3rd. | 
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C. R. A. CHADFIELD, electrical engineer, 12, Nottingham 
Street, Melton .Mowbray-—Heceiving order made February 
Jith on debtor's own petition. First meeting, March 9th, at 
the Official Кесеіхег'ѕ otfice, 1, Berridge Street, leicester. 
Public examination, April bth, at the Castle, Leicester. 

Н. E. CHtECkLEY,. plumber and electrician, 20, West Street, 
Morecambe.—First meeting, March 12th, at ‘the Official 
keceiver's offices, 13, Winckley. Street, Preston. Public ex- 
amination, April bth, at the Sessions Hall, Preston.. 

HUBERT LER, 29, Providence Street, Farsley, Yorkshire, Jate 
trading in co-partnerahip - With Albert William Verity, as 
Verity & Lee, 143a, Leeds Road, Bradford, electrical con- 
tractors.—The public examination of this debtor was held on 
February 98th at the County Court, Manor Row, Bradford, 
According to the statement of affairs, there was a deficiency of 
£4. The case was adjourned. 

J. н. Toms, electrical engineer, Д8, Gray’s Inn Road, W C= 
Trustee, Mr, H. J. de С. Moore, 2 ‚ Gresham Buildings, Е.С.; 
released February lóth. 


Company Liquidations.—ALsERT Lre & Co., Ltp.—In this 
voluntary liquidation the scheme for a new company was 
opposed by certain foreign creditors, and ultimately the firm 
which was to provide the money withdrew frem the negotia- 
tions, and the scheme was abandoned. A communication 
issued by the liquidator, Mr. Thomas Keens, states that the 
receiver for the debenture bolders is still in possession of the 
assets. He has sold the lease and goodwill of the New Zea- 
land Avenue premises for cash at a fair price to a new eom- 
pany called Albert Lee & Co. (1923), Ltd. The remainder of 
the assets are being disposed of by the Receiver in the ordinary 
course, but the realisations are not likely to amount toa sum 
sufficient to clear the debentures of the company. Conse- 
quently there is no prospect of a dividend for the unsecured 
creditors. 

ProsecToR Pusuicity Co., Lrp., 11, Denman Street, Picca- 
dilly Cireus, W.—The report of the Official Receiver and liqui- 
dator of this company shows that it was registered ав a private 
company in December, 1921, with a nominal capital of £500, 
and was formed to carry on ‘business as merchants and dealers 
in all kinds of electrical fittings and devices, electrical novelties 
for advertising, &c. A winding-up order was made last June 
upon the petition of a debenture holder, and accounts have 
ben lodged showing unsecured debts, £315; debenture 
claims, £208; assets valued at £350; and a deficiency of £634 
with regard to contributories. The failure is variously attri- 
buted to mismanagement and to disputes between officials. 
The Ofticinl Receiver is of opinion that the real cause of the 
failure: would seem to be that the greater proportion of the 
inonevs received by the company was used for the purpose of 
paving salaries and expenses. 

Econ MaNuracrURING. Co., Lrb.—A petition for the winding 
up of this company has been presented to the High Court by 
Messrs. Nettlefold & Sons, Ltd., of 54, High Holborn, W.C., 
creditors, and wil be heard in London оп March 18th. 
Meeting of creditors, March 15th, at the Institute of Chartered 
Accountants, Moorgate Place, E.C.; particulars of claims 
should be sent to the liquidator, Mr. H. G. Ash, 6, Broad 
Street Place, B.C., by April 12th. 

A. C. SpakKING PLUG Co., Lrp.—A meeting of members is 
called for April 12th, at The Hyde, Hendon, to hear an 
account of the winding up from the liquidator, Mr. H. Fuller, 

Exvectric Brass Wakes, Lb.—Meeting of members 18 called 
for April 6th, at 9l, Tempest Hev, Liverpool, to heir an 
oo of the winding up front the liquidator, Mr. T. E. A. 

ilip 

BRITISH SCIENTIFIC APPARATUS MANUFACTURING Co., LTD.— 
Meeting of creditors, March 14th, at 90, Cannon Street, E.C. 
Liquidator: Mr. J. H. Mitchell. ; 

ACME Enrctric Traction Co., Lro.—Meeting of creditors 
March 15th, at the offices of the liquidator, Mr. E. H. 
Hawkins, 4, ‘Charterhouse Square, E.C., to whom particulars 
of clairs should be sent by April 30th. - 

Stan ELECTRICAL. ACCESSORIES, Ltp.—Meeting of creditors, 
Магеһ 13th, at the offices of the liquidator, Mr. H. J. Gittings, 
559, Temple Row, Birmmgham, to whom particulars of claims 
should be sent by May lI3th. 

Соххоих Bros., [Lrp.—The notice appearing in our last 
issue having led to some readers confusing this company 
(which was ordered to be wound up in Julv, 1919) with the 
present company, Connollvs (Blacklev), Ltd., we are asked 
to state that the latter company purchased the assets of Con- 
nolly Bros., Ltd., jn 1919, and has considerably extended the 
business which was originally earried on by the former com- 
pany. 


‘Private Arrangements. -Асмк Evectric Traction Co., Lrp., 
10, Seven Sisters Road, London, N.—A meeting of the 
creditors mterested herein was held recently at the offices of 
Messrs. Biddle, Thorne, Welsford & Gait, solicitors, 92, Alder- 
manbury, E.C., when the representative of Messrs. Hawkins 
Bras, the largest ‘trade creditors, was elected to the chair. 
The solicitors submitted an approximate statement of affairs, 
which disclosed: liabilities ef £2,760, of which £1.620 was due 
to unsecured creditors, the balance representing amounts 
owing to Mr. J. Franklin and Mr. Curtis, who had been identi- 
fied with the company. The assets were estimated to realise 
£1,932, from which had to be deducted £15 for preferential 
claims, leaving net assets of £1,917. The assets consisted of : 
Bock debts, £182; stock at cost, £1,100; and plant and ma- 


chinery at cost, £650. The company was registered in Septem- 
ber, 1919, with a nominal capital of £20,000 divided into shares 
of £1 each. Shares to the value of £14,997 were issued as fully 
paid to Mr. Franklin, and his nominees, as the purchase price 
of the business taken over. The company was prosperous dur- 
ing the first year or so, but recently had lost a considerable 
amount in connection with contracts for electrical work. 
Some substantial contracts had been secured by the company, 
and ib was anticipated that during the next few weeks a 
remunerative contract would be secured. It was suggested 
that the company should be allowed time in which to discharge 
its liabilities. The company was prepared to meet the wishes 
of the creditors, even to the extent of going into voluntary 
liquidation. One creditor had commenced proceedings. After 
discussing the position, the opinion was expressed that the 
company should execute a debenture and trust deed to a 
trustee on behalf of the creditors for the purpose of securing 
the debts, while it was intimated that Messrs. Franklin and 
Curtis would withdraw their claims until the trade creditors 
had received 10s: in the £. A committee was also appointed, 
consisting of the representatives of Messrs. Hawkins Bros. 
(creditors for £500), London Electric Wire Co. (£284), Donald 
Scott & Co. (£250), Spicers, Ltd. (£40), and Jenson & Nichol- 
son (£130). 

GEonGE Epwakp BazLEY and Sam. Harry Bottsa, trading 
in co-partnership as С. E. Bazlev & Co., at ба, Cromford 
Court, Corporation Street, Manchester, electrical fitters and 
suppliers. —A meeting of the creditors interested herein was 
held on March Ist at the Grosvenor Hotel, Deansgate, Man- 
chester. A statement of affairs showed liabilities amounting 
to £1,922, while the assets were estimated to produce £1,065, 
thus showing a deficiency of £857. The assets comprised : 
cash in bank, 18s. 1d.; furniture’ and fittings, estimated to 
realise £60; stock put down at £456; and good and doubtful 
book debts estimated at £548. It was stated that in March, 
1919, Mr. G. E. Bazley started business with a capital of ' 
about £50 on his own account. In July; 1920, a partner 
joined him and put £100 into the business, and advanced 
small sums afterwards from time to tine, In October, 1921, 
Mr. Boltsa joined the business, and the other partner, Mr. 
Hume, retired. The debtor Boltsa introduced £77 10s. into 
the business, and when Mr. Hume retired they paid him 
£100, and £6 interest. Although the books were badly kept, 
it was ascertained that the business made net profits of 
between £8 and £9 a weck during January, 1922, and October 
of the sume year. The debtors appeared to have no separate 
estates. After some discussion it was decided that the 
debtors be called upon to execute a deed of assignment with 
a committee of inspection. А resolution was also passed 
authorising the trustee to sell the assets to the debtors for a 
sum sufficient to pay the creditors a composition of 10s. in the 
£, provided that 2s. 6d. was paid within fourteen days. The 
following are the principal creditors :— 


£ £ 

Beardsall, W. E., & Co, Ltd. 18 Charlesworth Peebles & Co., 
British T homson- ‘Houston Co., Lid. m ed E "n 
Ltd. bd .. 68 Telga, М. V., Ltd. jas e. 06 
Lelios Lamp Co. 5 Ltd... .. 90 Wholesale Fittings Co., Ltd... 46 
‘Credenda Conduits Co., Ltd. 20 Electric Suction Cleaner Co. ... 28 
.Declev, Walter. E. . 4 Cable Accessories Co., Ltd. ... 128 
Vulcan Electrical and Mechani- Veritys, Ltd " -— .. l 
cal Co., Ltd.  ... 109 Underwood Mou lid. B3 
"Electrical | Enginecring - and Adams & Co. n : . 19 
Equipment Co. 20 Sperryn & Co. ns .. 18 
Electric. Heating. and Hardware, Hackbridge Cable Co., Lid. .. 67 
Ltd. 113 Ashworth & Smith vds Vix. МО 
General Cable Manufacturing White, J. C. i». TE 00 
* Co., Ltd. кз ». 58 Sapra Electrical Co., Ltd. ow. 33 
General Electric Co., Ltd. .. 42 Ward & Goldstone, Ltd. CIE. 
Metropolitan-Vickers — Electrical Lyons, H. M. zx .. 13 
Co., Ltd. 089 B.T.T. Lamp Co., » Ltd. . 189 
Crabtree, J. A., & Co., Ltd. 43 Newman Electrical Co. e. HK 
O'Brien, R., & Co. ei ... 66 Austin Walters & Sons wen 20 
Reynard Eiectrical Co., Ltd. ... 60 Bowden, A. C. ... id px d 


Simplex Conduits Co., Ltd. ... 28 


Dissolutions of Partnership.—SmitH & Son, motor and 
electrical engineers, Nantwich Road, Crewe.—Messrs. W. 
Smith. the Elder and W. Smith the Younger have dissolved 
partnership. Mr. Smith the Younger will attend to debts and 
continue the business under the same style. 

City ELECTRICAL Co., electrical engineers and contractors, 
24, к Street, Kingston- -upon-Hull.—Mr. 8. T. Cooper, 

Rattle and J. W. Gould have dissolved partnership. 
mes Cooper and Rattle will attend to debts and continue 
the business. 

Coventry ELECTRICAL & ENGINEERING Co., electrical engi- 

neers, 23 and 24, Hertford Street, Coventrv.—Mr. H. N. 
Reynolds and Mr. F. W. Skidmore have dissolved partnership. 
Mr. Reynolds will attend to debts and continue the business 
under the same style. 
‚Н: Crank & Co., electrical engineers, 42, Limehouse Cause- 
way, Limehouse, E.—Mr. H. Clark and Mr. J. T. Rands have 
dissolved partnership. Mr. Clark will attend to debts and 
continue the business. 


. Trade Announcements.—THE Hart AccuMULATOR Со., LID., 
of Stratford, London. has recently opened additional pre- 
mises at 88, Chapel Street (near Blackfriars Street), Man- 
chester, from . which central position all its business in the 
Lancashire and district area will be handled. The former 
offices and stores at 4, Victoria Bridge, are being retained as 
a stores and repair depot only. Arrangements have also been 
шо at the new address, Caxton Hall, for a special technical 
department, where expert advice 1s obtainable as to the most 
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suitable type of battery for any special form of electrical ser- 
vice. All classes of batteries for large power stations, country 
houses, motor-cur starting and lighting, yacht, telephone and 
telezraph work, medical purposes, &c., are manufactured at 
the works at Stratford, London, E., and there is а very large 
demand for the smaller type of portable "" Hart ’’ batteries 
for high pressure and low pressure radio work. 

Mr. R. PALMER, the Electrical Supply Stores, electrical con- 
tractor and wireless specialist, of Halifax, has moved -to 11, 
Fountain Street. Mt 

Among the new Scottish companies registered last week is 
the UxkEbA WeELDING Co., electric welders, 50, Wellington 
Street, Glasgow. Capital, £3,000, in £1 shares. 

Mr. Т. D. Spark, A.M.L.E.E., has resigned his position as 
electrical engineer to the Whitehaven Colliery Co., Ltd., and 
has gone into partnership with Messrs. T. S. Bell & Co., 35, 
Tangier Street, Whitehaven, mechanical engineers, who ask 
for agencies, catalogues, price lists, &c. 

Мк. G. W: P. Paar, A.C.G.I., A.M.I.E.E., who has had 
а varied experience in engineering, as well as in engineering 
publicity work, has opened an `оћсе at 36, Maiden Lane, 
Strand, W.C.2. (telephone : Gerrard 2460), on behalf of Fisher, 


.Kuight. & Co., Ltd. (general. printers and publishers, adver- 


tising specialists, &c.). He will concern himself with engi- 

It is announced that. Sir W. G. ARMSTRONG, WHITWORTH 
AND Co.’s hydro-electric department has been removed from 
5, Great George Street, to 51, Victoria Street, S.W. — 

THE CONSOLIDATED PNEUMATIC Тоо, Co., Lap., of 170, Pic- 
cadilly, London, W.1, has been appointed sole selling agent 
for Weldrics and. Weldrines Patent Electrodes. Owing to 
the largely-increased demand, the works for the manufacture 
of these electrodes has receftly been removed from Scotland to 
a site in the London area, and the most modern equipment 


is installed. 


Mr. S. Betts, electrical contractor, who is opening new 
shop premises. at 4, Hopkins. Street, Weston-super-Mare, 
wishes to receive lists of small goods, &c. 
` Mr. Н. W. бірку has been appointed general sales manager 
by Messrs. A, C. Alexandra & Ca... 


Catalogues and Lists.—Mrssrs. E. P. Алм & Co., 107- 
109, Gray’s Inn Road, W.C.1.—March stock list of d.c. motors 
ranging from 1 to 38 h.p. of various makes. Also an illus- 
n pamphlet dealing with * Hopkinson " а.с. motors; 
priced. | 

STERLING TELEPHONE AND ELECTRIC Co., Lrp.—Publications 
No. 347, dealing with radio receiving sets; and No. 348, 
describing loud speakers and power amplifiers. Both are illus- 
trated and priced. - и | 

Tye Visco ENGINEERING Co., Ілтр., 82, Victoria Street, 
S.W.1.—An illustrated pamphlet giving details of the construc- 
tion of the '' Visco " air filter. · 

Messrs. Ruston & Hornssy, Lrp., Lincoln.—Catalogue 
4,432, containing an illustrated description of ** Ruston " 
vertical oil engines. 

THE Brusa ELscTRICAL ENGINEERING Co., Lap., Lough- 
borough.—Transformer publication No. 2,000, containing a full 
description and numerous illustrations of the construction of 
various types of transformer. 

THB METROPOLITAN-VICKERS ELECTRICAL Co., Lrp., Trafford 
Park, Manchester.—A blotter advertising star-delta and auto- 
аша starters, and offering a free trial of these for 30 

ауз. ' | 

THE GENERAL ELgetTric Co., Lro., Magnet House, Kingsway, 
W.C.2.—An_ illustrated brochure describing the stage-lighting 
at the St. Martin's Theatre, London. _ ! 

THE [oNboN ELEcrTRIC WIRE Co. & SMITHS, Ілор., Playhouse 
Yard, Golden Lane, E.C.1.—A very comprehensive price list 
of wires and cables of all types. A great deal of technical 


. data is embodied in the catalogue. 


PLANT & SurrLiES, Lrp., 12 and 13, Henrietta Street, W.C.2 
—List No. 10, illustrating and describing direct-acting boiler- 
feed pumps. | p | 

Messrs. W. J. Furse & Co., Iad., Traffic Street, Notting- 
ham.—An illustrated pamphlet dealing with the Killingworth 
Hedges patent tubular earth. | 

THe British THomMson-Hovuston Co., LtD., Rugby.—Descrip- 


tive lists Nas. 4,161 A, ironclad oil-immersed circuit breakers; 


5.031, mining controllers and resistances for a.c. and d.c. 
circuits; and 5,025, automatie control gear for electrical cap- 
stans and winches. Fully illustrated. 

Tug British THoMsoN-HousroN Co., Lrp., Crown House, 
Aldwych, W.€.2.—A cut-out showcard in black and gold, adver- 
tising ‘ Mazda" electric lamps. The card is adhesive and 


‘intended for athxing to shop windows. 


THE ENGLISH ELectric Co., Hrv., Queen's House, Kings 
wav, W.C.2.—Publication No. 422, containing a list of roll- 
ing-mill equipment installed by the company for many firms. 

Messrs. Crompton & Co., 1тр., Chelmsford.—List A3b, 
containing an illustrated description of the construction of 
large polyphase induction motors (open type with pedestal 
bearings), and particulars of different-sized machines. Dimen- 
sions are given in both English and metric systems. 

THe CABLE ACCESSORIES Co., Lrp., Tividale, Tipton, Staffs.— 
Illustrated leaflets dealing with the '" Revophone " broad- 
casting reception. set; and ''Revo" lighting, heating, and 
domestic appliances, including fans, irons, lanterns, bowl fit- 
tings, &c. ZEE 


Wireless telegraph and telephone 


\ 


WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., East Pitts- 
burgh (Pa.), U.S.A.—Two illustrated pamphlets describing, 
respectively, automatic starters for wound-rotor induction 
motors, and automatic starters and controllers for constant- 
speed d.c. motors. an | 

THE Key ENcaiNEERING Co., Lrp., 4, Queen Victoria Street, 
E.C.4.—A reprint showing the installation of ‘ Key” fibre 
conduit in bores made by & Mangnall-Irving thrust borer. 

Messrs. BASTIAN & ALLEN, 58, Haymarket, London, S.W 1. 
—Leaflet advertising their ''Pigmy ". electric heater, the 
price of which has been reduced in consequence of the large 
demand. 

THE Ever-Reapy Co. (GREAT Britain), LD., Hercules Place, 
Holloway, N.7.—An illustrated and priced pamphlet describ- 
ing dry batteries for supplying the filaments of radio 
receiving valves. | dS 

Applications for British Trade Marks.—The following are 
included among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned below :— NUM | 

Worthington. No. 418,252. Class 18.—Electric lighting 


plants. Worthington-Simpson, Ltd., Queen's House, Kings- 


way, London, W.C, February 98th, 1923. . | 
. Heatrae. No. 498,791. Class 18.— Electric "heating stoves. 
Electric Fires, Ltd., 147, King Street, Norwich. February 
98th, 1923. : Е u aA 

Slotto. No. 432,168. Class 50.—Electric insulating ma- 


terials. Annie A. Sample, 11, Broughdm Street, Blackfriars, 


Salford, Manchester. February 28th, 1929. | 
Tu-plex. No. 432,387. Class 50.—Electric insulating ma- 
terials. H. D. Symons & Co., Ltd., 196, Deansgate, Marfches- 
ter. February 28th, 1923. vies i 
G. Marconi (lettering and design). No. 496,799. Class 8.— 
instruments. Marconi’s 
aph Co., Ltd., Marconi House, Strand, Lon- 
ebruary 28th, 1923. C 21. 
Eureka. No. 429,537. . Class 8.—Instruments and apparatus 
for use in wireless telegraphy and telephony. .The Electric 
Appliances Co., Ltd., 7 and 8, Fisher Street, Holborn, Lon- 
don, W.C. February 98th, 1923. ME 
Radiomatic. No. 432,741. Class 8.— Wireless telephonic and 
telegraphic instruments. Gent & Co., Ltd., Faraday Works, 
St. Suviour's Road East, Leicester. February 28th, 1923. 
Thermolit. No. 432,509. Class 13.—Electric switches. 
Cyril French, 29, High Street, Hampton Wick, Middlesex. 
February 28th, 1923. 


Czecho-Slovakian Companies.—The union of the Nord- 
bóhmische Elektricititswerke Co. with the Siemens Elektrici- 
tits Betriebsgesellschaft, of Turn, has been arranged, subject 
to State approval. The joint capital is to be raised from 
6,000,000 Czech kronen to 10,000,000, and new offices are to 
be built at Bodenbach. 

With a capital of 6,000,000 Czech kr. has been formed at 
Prague the Prager Akkumulatoren Fabrik Aktien Gesell- 
schaft, which takes over the works of the '' Tudor " Akkumu- 
lator Gesellschaft in Jungbunztau. The Bóhm-Máhr Elektro- 
technischen Unternehmungen Krizik, of Prague, has taken 
an active part in its formation. | 


Social. Events.—The staff of the Cardiff Electricity and 
Tramways Departments held their fifteenth annual dinner at 
the Grand Hotel, Cardiff, on Friday last, Mr. C. G. Morley 
New, M.I.E.E. (city electrical engineer), presiding. .. 


Grain Elevator Equipment for Canada.—H.M. Senior 
Trade Commissioner at Winnipeg has notified the Department 
of Overseas Trade that large extensions are shortly to be 
made to the existing grain storage elevators at Port Arthur 
and Fort William. Among the equipment required are elec- 
tric motors, switchboards, &c. It is computed that in а 
storage elevator of 1,500,000 bushels capacity (a usual size) 
there is electrical equipment valued at fifty or sixty thousand 
dollars, including a.c. squirrel-cage motors ranging in size 
from 20 to 100 h.p. The names and addresses of the agents 
dealing with this equipment, and of the consulting engineers, 
can be obtained from the Department of Overseas Trade. 


Too-Large Establishments.—The chairman of Messrs. 
Alldays & Onions, Ltd., speaking at the recent meeting of 
the shareholders, said that the principal cause of the huge 
loss incurred during the past year, was the fact that the com- 
pany had three factories when one and a half were sufficient. 
He pointed out that against two years of “ famine," the com- 
pany had a record of 268 years of prosperity. With an ad- 
ditional £50,000 capital, to.be raised by third debenture stock. 
he predicted a profit of not less than £20,000 in 1924. | 


Franco-Canadian Commercial Cornvention.—Accórding to 
a Reuter's Trade Service note, the new commercial convention 
between Canada and France, which is at present before the 
Dominion Parliament, grants to certain French goods a dis- 
count of 15 per cent. on the amount of duty payable under 
the intermediate tariff. In many cases this would result m 
bringing the tariffs almost down to the level of those granted 
to British goods by special preference. Electrical goods, how- 
ever, come under a different schedule (E). by which a dis- 
count of 10 per cent. only will be granted. Owniag to the 
wide difference which exists between the British and inter- 
mediate tariffs at present, the advantage to France will not 
be so great as in some other cases. | 


Wireless Tele 
don, W.C. 


» 


Vel 93. No, 3,363, Maron 9, 1923] THE ELECTRICAL REVIEW. 


813 


Patent Application.—SxrFrko Bar, BEARINGS, LD., ÁKTIE- 
` BOLAGET SVENSKA KULLAGERFABRIKEN & SVEN Gustav WiNa- 
QUIST have applied for an order extending for a further term 
of five years Patent 24,931, of 1907, granted to S.'G. Wingquist 
for." Improvements in or Relating to Ball Bearings." The 
application will be heard by the High Court, Chancery Divi- 
sion, оп March 20th. . | 


The British Industries Fair.—lt is announced in the 
Board of Trade Journal that the London section of the 1924 
Fair will be held from February 18th to 29th, at Ше White 
City. Firms wishing to take space are asked to communicate 
at onee with the Department of Overseas Trade (Exhibitions 
and Fairs Division), 35, Old Queen Street, S.W.1. ` 


Continental Samples Fairs.—The seventh Swiss Samples 
Fair is to be held at Bale, from April 14th to April 24th. The 
Swiss engineering and electrical industries in particular will 
exhibit numerous novelties. Reductions in the price of tickets 
will be granted to visitors to the Fair by the Swiss Railways. 

Il Sole learns that the Samples Fair at Trieste is to be held 
in spite of the first, which destroyed a large number of the 
buildings, causing damage estimated at over a. million lire.— 
Reuter’s Trade м hi TL M: 
^ The Leipzig Spring Fair opened on March 3rd. There 
were about 100,000 Visitors, of which about one-fifth were 
foreigners. Exhibitors total about 14,000, out of which num- 

ber 700 are foreign, 300 coming, from Czecho-Slovakia. Prices 
appear to have a downward tendency.—Reutes’s Trade Service 
Перад 

' Shepkeepers and Electricity Сһагбеѕ.--Оп February 28th, 
two associations of retail shopkeepers in Bradford held their 
annual dinners, and in both cases references were.made to 
the present charges made by the Corporation for electric light- 
ing. At the dinner of the Drapers’ Association, Mr. Frederick 
Pickering, M.B.E., J.P. (hon. secretary of the Chamber of 
. Trade), asked that shopkeepers’ lighting charges should һе 
. revised. . He said: that’ whilst due tribute must be paid to 
the faet' that Bradford: electricity charges had not advanced 
so much on pre-war rates as had many commodities, he failed 
to вее why shopkeepers should have to pay 7d. per kWh‘ for 
electrio "light, whilst manufacturers were able to get 
current ‘' for trade purposes " at 2d. per unit. If shop and 
window lighting were not ''trade purposes " he would like 
to know what they were. | 

At the dinner of the Bradford Off-Licence Holders’ Associa- 
tion, held the sume evening, Mr. Z. Craven said there were 
many complaints from small shopkeepers about the electricity 
charges, especially with regard to combined shop and house 
premises. Councillor Harry Kirkby, a member of the Cor- 
‚ poration Electricity Committee, said.this matter had been 
brought before the Committee, and it was hoped the charges 
might be revised before long. 


Chilean Railway 
Firms desirous of tendering for the supply of materials re- 
quired by Chilean Government Departments will be inter- 
ested in a printed memorandum, issued by the Department 
of Overseas Trade, describing the constitution of the prin- 
cipal purchasing branches of the Administration, the approxi- 
mate value of the gocds annually required by each authority, 
u list of the different classes of material, and a translation of 
the general conditions of tender in force in the State Rail- 
ways Department. The requirements of the last-named, 
which is the largest purchaser of all, average over ten million 
dollars yearly. They are handled by the Material and Stores 
Department, Alameda Station, Santiago. 

When calls for. tenders are issued, particulars are at the 

same time forwarded to M. Bertrand, the Purchasing Depart- 
ment’s agent in Paris. H.M. Chargé d’Affaires at Santiago 
(Mr. C. H. Bateman), who has furnished the above-men- 
tioned memorandum, says that it is understood that tenders 
forwarded to Paris are subject to considerable delay. Accord- 
ingly, he recommends that United Kingdom firms should, 
whenever practicable, submit tenders direct to Chile through 
a resident agent. e submission of tenders through M. 
Bertrand should only be regarded as a last resort by firms 
who have no other channel of communication with the Chilean 
State Railways Department, or who may be unwilling to 
furnish the necessary guarantee deposit. He emphasises the 
fact that the only satisfactory way of doing business with 
the Chilean State Railways is through a reliable local agent. 
No other method can give satisfactory results. 
. The Department of Overseas Trade expects shortly to receive 
copies of & small bodklet on the subject of tenders called for 
by the State Railways Department. It adds that the Chilean 
State Railways have established from January 1st of this year 
a-new direct-purchasing system for any material which may 
be urgently required.. Firms desiring to secure orders to be 
placed in this way should have their names inscribed in the 
Contractors’ Register (‘' Registro de Contratistas "), which 
has been opened at the “ Departamento de Materialos y 
Almacenes " (' Seccion Control de Almacenes ") Alameda 
station, Santiago, Chile. It is understood, however, that this 
new system only applies to orders to be placed with local firms 
or agents who тау Бе in a position immediately to attend 
to urgent demands for material. The Department will 
supply United Kingdom firms not already represented in Chile 
with the names of firms who may be willing to act for them. 


NI 
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Purchases: Methods of Tendering.— | 
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Book Notices.—'* Thé Brown-Boveri Review," January, 
1923. London: Brown-Boveri & Co., Ltd.—This is the first 
number of the tenth volume, and it contains articles upon the 


: design. of electric locomotives; crane motors; methods of 


cleaning coolers of large transformers; and a coupling for elec- 
tric train-heating. B | | | 

“Тһе Journal of the Junior Institution. of Engineers," 
London: Percival Marshall & Co. Price ?s.—T wo 
papers are reproduced in this issue : —'' The Effect of Tempera- 
ture on the Properties of Engineering Materials," by Prof. 
F. C. Lea, and '" Wireless Reception," by G. H, Lock. In 
addition, there are notes of ''lecturettes '" and proceedings of 
the Institution. 


'' Science Abstracts ” A and B. Vol. XXVI. Part 2. Feb- 


' ruary 25th, 1923. London: E. & Е. N. Spon, Ltd. Price Зв. 


each. | TEMP 
" X-rays," by С. W. C. Kaye, Рр. xxii4390; figs. 126. 


. London: Longinans, Green & Co. Price 16s. net. 


** Relativity,” by N. R. Campbell. Pp. уш+116; figs. 5. 


london: Cambridge University Press. Price 7s. 6d. net. 


' We have received! à copy of the 1923 rules and list of officers 
and members of the Faraday: House Old Students’ Association, 


which shows the total membership to bė 561. - | 


'" Gramophone Tips,’’ a digest of lectures by Capt. Н. T. 
Barnett, M.I.E.E., to the Southsea Gramophone Society. 
Fortsmouth : The Author. Price 1s. net. : AU 

'" Bulletin of the: Ateliers de Constructions Electriques de 
Charleroi." January-March, 19% (63 pp.). London: A.C.E.C. 
—This issue contains articles (in French) on the asynchronous- 
synchronous motor; high-pressure cables; steel-works con- 
veying machinery; centrifugal pumps; electricity in rolling 
mills; transformer oils, &c. t : : 

П Mercati Mondiali, February, 1923. Milan: Istituto 
Italiano per l Espansione Commerciale e Coloniale.—The sub- 


Ме of this publication indicates that it is devoted to com- 


mercial information. This information is presented from an 
Italian point of view, and deals with the principal countries 


' of the world in alphabetical order. A review of the past 
year's work of the Istituto also appears:in this issue. 


`* Journal of the Institution of Electrical Engineers." Vol. 
No. 315. February, 1923. London: E. & F. N. Spon, 
Ltd. Price 10s. 6d.—The February issue contains the follow- 
ing papers:—'' Domestic Load Building," by Mr. W. A. Gil- 
lott; ''The Possibilities of 'Transmission by Underground 
Cables at 100,000/150,000 V,” by Mr. А. M. Taylor; '' Electric 
Arc Welding Apparatus and Equipment," by Mr. J. Caldwell; 
“Тһе Operation of Induction Motors in Cascade," by Mr. 
H. Cotton; '' A Direct-reading Thermionic Voltmeter and its 


Application," by Mr. E. B. Moullin; also Addresses to the 


london Students’ Section, by Mr. C. H. Wordingham, and 
to the Scottish Students’ Section, by Mr. J. F. Nielson. 

" Municipal , Year-Book for 1923." London: Municipal 
Journal, Ltd. Price 15s. net. | 

Technologic Paper No. 225 of the U.S. Bureau of Stand- 
ards, ‘* А New Method for Determining the Rate of Sulphation 
oí Storage Batteries” (8 pp.).. Washington: . Government 
Printing Office. Price 5 cents.—The method described is one 
by which the plates were weighed periodically without ex- 
posing them to the air. The plates were suspended in an 
electrolyte by means of a sensitive balance. 

Scientific Paper No. 462 of the U.S. Bureau of Standards, 
“ Various Photo-Electrical Investigations '' (93 pp.) Wash- 
ington: Government Printing Office. Price 10 cents.—This 


. publication treats of the photo-electrical properties of molyb- 


denite, stibnite, barium,: strontium, cuprous oxide, lead, 
antimony, sulphide, and other substances. . 

"The Transactions of the South African Institute of Elec- 
trical Engineers." December, 1922. Johannesburg : The Insti- 
tute. "Price 2s.—Included in this issue are a paper on '' The 
Strowger Automatic Telephone System,” by Н. A. Johnson; 
" Notes on High-pressure Batteries," by S. C. Pleass; and 
proceedings at meetings of the Institute. | 


Lead.—Messrs. James Forster & Co., reporting on March 
ord, say:—"' Values have been maintained throughout the 


. week, and there is little change in the intrinsic position. 'The 


domestic consumption for sheets and pipe continues at about 


‘6,000 tons per month, but electrical work is not on the level 


of last year. Germany has been offering lead here this week. 
Short supplies in the future'are still prognosticated, as has 
been the case for months past, but values are only at present 


maintained by persistent speculative activity.” 


Electricians! Wages.—An award regulating the rates of 
wages to be paid to employés in the electricity supply indus- 
iry in Yorkshire, North. Lincolnshire, North Nottinghamshire, 
and North Derbyshire was promulgated by the Industrial 
Court last week. It is laid down that the rates, as and 


from the first full pay week in March, shall be as follows :— 


(1) Section * A" undertakings.—Electrical fitter, electrician, 
or electrical wireman, telephone electrician or linesman, me- 
chanical fitter, and armature winder, 18. 6d. per hour. The 
rates in Sections '" B* and “ C” undertakings will be re- 
spectively 3d. and 13d. less per hour than those of Section 
“A” undertakings. The rates of the other grades of em- 


 ployés are to be reduced by 14. per hour, and the whole 


of the rates determined are subject to variation according te 
fluctuations in the cost of living. 
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Trade with Russia.—1t is announced that Mr. E. Е. Wise, 
acting assistant secretary at the Board of Trade, has resigned 
trom the Civil Service, in order to accept an invitation’ Ko 
act as economic adviser in respect of foreign trade to {the 
Central Union of Russian Co-operative Societies, and as a 
director of the London otlice of the Russian: Co-operative 
Organisation.. The State Bank, »Moseow, announces: that 
arrangements have been made with |doyds Bank, l.td., to 
execute money remittances to Russia, either by.mail or cable. 
Terms and full particulars may be obtained from Lloyds 
Bank, Ltd. va 


Russian Turbo-Generator Production.—It was reported 
from Kharkoff on February 7th that preparatory works had 
then been begun at the local dynamo works of the Electrical 
Trust for the Central Region, in the direction of the pro- 
duction of parts of turbo-generators of a capacity of up to 
5,000 kW. Hitherto machines of this size have not. been 
produced in Russia. ТЕ 


Concert.—The' fourth Bohemian concert of the Electricity 
Supply Commercial Association (Greater London Division) 
will bé held: at Anderton's Hotel, Fleet Street, on Friday, 
April 13th, at 7.45 p.m., Mr. D. C. Clark presiding. 


. Steel Works Electrification Contract.—The English Elec- 
tric Co:, Ltd., has recently obtained an order for a reversing 
electrical drive for the 30-in. finishing rail mill at Messrs. 
Guest, Keen & Nettlefold’s Dowlais works. The mill motor 
will be capable of giving а maximum power of 8,600 h.p. at 
а speed of from 60 to 130 r.p.m. In this instancee the scheme 
forms the commencement of the complete electrification of this 
mill, which will ultimately consist of an independent cogging, 
roughing, and finishing drive, with a flywheel equaliser set 
for each mill motor. It is thus the intention of Messrs. 
Ciuest, Keen & Nettlefold to entirely modernise this mull. 


Catalogues for Palestine.—Capt. I], J. Harris, of the 
Publie -Works Departinent, Jerusalem, desires to receive 
price lists from British manufacturers, particularly in respect 
of overhead equipment, bare wire, cable, : sub-station equip- 
ment, and instruments. We understand that German and 
American lists are received in Palestine, but apparently it has 
not occurred to British manufacturers that there is an open- 
mg for business there. | i 


New ‘Italian Companies.—There has been formed at 
Ragusa the Società Eblea di Elettricità, with w capital of 
300,000 lire, in 100-lire shares, for the construction and work- 
ing of electrical undertakings. "ME 
'The Società Miniere Lignite di Gualdo Cattaneo has been 
transformed into a ccinpany. under the style of the Società 
Anonima Termo Elettrica Umbra, with offices at Venice, and 
the initial capital raised from 1,200,000 te 12,000,000 lire. ~ 

At Milan has been embodied the Società Elettrics Nazionale, 
with a capital of 100,000 lire, to carry out electrical work of 
all kinds, including the construction of stations and distribu- 
tion: networks. | A LN 

Parliament. and the Motor-car Industry.—.According to 
the Financial Times, a Motor Committee of M.P.’s has been 
formed, to watch matters in Parliament affecting. the manu- 
facture and use of motor cars: Sir Edward Manville has been 
elected president, and Viscount Curzon hon. secretary. 


The Halifax Dispute.—The néw staff has taken charge of 
the Corporation electricity works in the place of the staff 
recently dismissed. The 1914 salary of the deputy chief engi- 
heer was £740, rising to £002 under various’ subsequent 
awards, and the Corporation now proposes £518. The salary 
cf the station superintendent in 1914 was £200, which has 
since become £530, and the Corporation's present offer is £414. 
For the mains engineer the respective figures were £155, 
subsequently £474, and now £363; und for charge engineers, 
£143, £324, and £266. | 

The notices of disinissal expired on February 27th, and the 
station was taken over by a newly appointed crew. On the fol- 
lowing day the District Joint Board No. 2 (Yorkshire Area), to 
which the matter had been referred, met, and passed a reso- 
lution deeply regretting the action of the Corporation in giving 
notice to vary the terms of the agreed schedule without con- 
sulting the Board, and urging the Corporation to restore the 
«latus quo ante; it was further suggested that the matter 
should be submitted for decision by the Board, or deferred 
until an amended schedule was issued by the National Joint 
Board. A proposal that the Corporation. should receive а 
deputation from the Board was rejected, The E.P.E.A. lodged 
a strong protest with the Corporation against its. treatment 
Gf the staff, many members of which bad been in the service 
of the Corporation for more than 20 years. QURE. 

The Corporation of Chesterfield. bas also given notice to^ its 
technical май. 

The Executive Committee of the Electrical: Power Engineers’ 
Association has decided. to take a ballot of the members on 
the question whether they are ‘ prepared to give the National 
Executive Council authority to take whatever steps are neces- 
sary, even to the extent of taking national drastie action, in 
order to ensure the continued operation of the National Joint 
Board Salary Schedule and Conditions, the provision of ade- 
quate. machinery for giving effect to: the decisions: of the 
National Joint Board, and secure the reinstatement of the 
members at Halifax.” Е 


An Appeal for Obpera.—Our esteemed. contemporary, 
Funch, includes with its issue of March 7th a special inset 
appealing, on. behalf of the Royal Academy of: Music. (the 
oldest of the musical schools in: this country), for £19,000, 
which is required for building and equipping a small students’ 
theatre for the study and performance of opera. Electrical 
men who are nothing if not musical will, we are sure, wish 
to assist so worthy an endeavour on the part, of Mr. Philip 
L.'Agnew (chairman of the directors of Puach), who is chair- 
man of the committee of management of the Academy, _ 


Unemployment in Norway.—The  Porsgrund Electro- 
metallurgical Co., of Porsgrund, whose works were: closed 
down in November, in consequence of the unfavourable condi- 
tion of the market for the company's products, has decided to 
resume activity, although on a smaller scale.: One ‘of the 
managers is reported to have stated that the condition of trade 
has not improved, but as the company is а semi-anunicipal 
undertaking, it has been considered to be the duty of the 
directors to reopen in order to assist in, remedying unemploy- 
ment. | ME CHE E IN 


Local Exhibitions.— WiMBLEDON.—The Corporation Eleetri- 
city Department (engineer, Mr. A. E. McKenzie) is organising 
an electrical exhibition to be held at the Baths Hall, Latijner 
Road, from March 21st to 29th. . Mr. Ewart Watson is in 
charge of the arrangements. - | | а 

A wireless exhibition is фо Бе. held in Manchester from 
March 17th to 24th. The Chloride Electrical Storage Co., 
Ltd., is exhibiting examples of its accumulators, including 
high-pressure batteries for use with radio valves. 


For Sale.—By direction of the Disposal Board, Messrs. 
Bradshaw Brown & Co: will sell by auction on March 12th 
and following days, at the Royal Dockyard, Woolwich, wireless 
material, electrical equipment, plant and machinery; and 
‘Messrs. R. & W. Mack will sell by auction on March. I4th 
and lóth, at the Projectile Factory, George Street. and 
National Cartridge Case Factory, Birtley, furniture, equip. 
ment, motors, lamps, telephones, ke. Edinburgh Corporation 
Electricity Department has for disposal several d.c. steam 
generating sets; Bristol Corporation Electricity Department in- 
vite offers for a generating set and condenser. The Controller, 
Post Оћсе Stores Department, invites offers for four steam- 
driven generating sets, boilers, motors, &c. (See our adver- 
tisement pages to-day.) О, 


Trust Deed.—T. HEwiTSON, electrical contractor, 41, Com- 
mercial Street, Methil, and 50, Scoonie Drive, Leven, has 
granted a trust deed on behalf of his creditors. Trustee: Mr. 
‘|’. Webster, High Street, Leven, and 44, Queen Street, Edin- 
burgh, to whom particulars of claims should be sent forthwith. 


New “ Underground " Map.—The new ‘* Underground." 
map of London which has just been issued has been prepared 
on а much larger scale, and includes the new extension works 
which are now taking place on the svstem. The map is very 
much clearer than its predecessor, and the information on the 
back has been entirely remodelled, and contuins a mine of 
information, including the times of the last trains from 
'" Theatreland."' 


A New Burglar Alarm.—In view of the frequency with 
which daring thefts of safes are reported, it is of interest to 
learn that a new electrical alarm device is claimed. to have 
been invented, a feature of which is the fact that it does not 
involve the use of any external wires or fitting which can 
be rendered inoperative as a preliminary to the theft. The 
whole device is concealed inside the safe, and any attempt to 
lift or move the latter actuates the alarm. It is said that the 
alarm cannot be silenced or the mechanism tampered with 
until the safe has been opened. The inventor of this device 
is Mr. A. Gold, 198, Blackstock Road, N.5. 


Lectures on Magnetism.—Brooks-Sayers L'ABORATORY:—- 
Mr. W. Brooks-Savers, whose novel type of dynamo was des: 


егеда in our issue of September 8th, 1922, has leased rooms 


at 31, Studley Road, Clapham, S.W. 4, with a le‘ture theatre 
and laboratory, where he will give practical demonstrations 
of electromagnetic and dynamic actions and lectures on mag- 
netism. i ; | 


ЙУ д 


LIGHTING AND POWER NOTES. 


Blackpool.—Price Renuctions.—The Electricity Committee 
is reducing the price of electricity from 40 per vent.. above pre- 
war charges to 2) per cent. 


. Bude.—Ecectricity Cuarges.—The Urban Council has with- 
drawn its objection to the application of the Bude Electric 
Supply. Co. for consent to increase its maximum charges for 
electricity from Sd. ta 9d. per KWh for lighting, and from 
За. to 4d. per KWh for power. The company has given an 
undertaking not to Increase the actual charges for electricity. 


Canada.—Hypro-Euectric ExTENsIoNS.— The Toronto Elec- 
frical News states that three more. 24/25,000- KV A, 12/13;000* 
V turbo-generators have been. ordered by. the Hydro-Electric 
Power Commission of Ontario. for {һе Queenston-Chippawa 
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development. Two of these are to be provided by the Cana-. 
dian General Electric Co., and they will be of similar design 
to, but larger than, generators already supplied by the com- 
pany to Queenston. Each will have a direct-connected 180- 
kW exciter. The remaining set has been ordered from the 
Ganadian Westinghouse Co. This company hus also secured 
an order for nine 18,000-kVA, 13,000-V water-cooled trans- 
formers, and six 110,000-V circuit breakers. The generator 
will be the fourth supplied by the company for the Queenston 
plant., А iarge undertaking is to be carried out by the 
Quebec Development Co., which proposes to install а 350,000- 
kVA plant on the Saguenay River. The company is calling 
for tenders for twelve 30;0U0-kKVA sets. 


Cuckfield. — ELECTRICITY ORDER. — The Crawley Electric 


Lighting Co. has applied for an -Order to supply electricity in 
the parish of Slaugham. | 


 Derby.—Powzn Station FLoobED.— The Spondon power sta: 
tion of the Derbyshire and Notts. Power Co. was flooded 
last week, owing to the recent heavy. rain and snowstorms. 
The flood caused a stoppage cf the plant from 6 a.m. to mid- 
day on February 27th. 

Dover.—Year's WorkING.—The. accounts of the borough 
electricity undertaking (engineer: Mr. R. C. Harpur) for the 
year ended March 3lst, 1922, record a total income of £44,166, 
as compared with £39,589 in 1920-21. Working expenses 
totalled £28,355, as against £29,996, leaving a gross profit of 
£15,811 (£9,893). То this was added a special payment of 
£949 by the War Office, und against the total a sum of 
£26,430 was debited, leaving an adverse balance of £9,670 to 
be carried forward, as against £9,287 brought forward from 
the last account. A total of 1,535,059 kWh was sold. A sum 
of £31,005 was spent on.capital account, principally on plant 
and machinery. | | 


Glasdow.—ExTENsioN TO DaLMArnock STATION.—The man- 
ager has submitted a report as to the present and future de- 
mand for electrical energy during the next few years, and as 
to the expediency of proceeding, without delay, with the ex- 
tension of Dalmarnock power station, and the sub-committee 
on works has recommended that the extension to the station 
be proceeded with, and that the manager be authorised to 
prepare the necessary plans’in connection with the extension. 


Glossop.—EnLrcTRiciTY CHARGES.—The Ministry of Transport 
has granted to the Urban Electric Supply Co., Ltd., an Order 
to charge 104. per kWh for electricity, with minimum pay- 
ments of 12s. 6d. for each winter quarter and 8s. 4d. for each 
summer quarter. 


` Geurock.—SrEcian, ORbEn.—The Town Council is applying 
to the Electricity Commissioners for a Special Order authoris- 
ing the supply of electricity for public and private purposes 
in the burgh. The Council recently agreed to obtain a supply 
from Greenock Corporation. . . | | | 


 Haslingden.—EXTENSION OF ScPPLY.—The cost of supplying 
electricity to Ewood Bridge district is £3,004. This expendi- 
ture has been approved by the Council and the work is to be 
proceeded with forthwith. 


. Hull.—Pn:cc. Repuction.—The Corporation is reducing the 
charges for electricity by 1d. per kWh. n Y 


'Lendon.—BaTTERSEA.— Price . Reductions.—The - Electricity 
Undertaking Committee recommends that, as from the next 
reading of the meters, the charges for electricity be reduced as 
follows: Lighting (ordinary consumers), from 54d. to 44d. 
per kWh; power (including heating and cooking), from 14d. to 
lid. per kWh. 

Rotary Converter.—The Committee has decided to install 
an additional rotary converter to meet the increased demands 
for d.c., at a cost of £9,000. 

"Electrical. Showroom.—The Finance Committee has sub- 
mitted an estimate of £5,000 for the acquisition of premises 
for a showroom on behalf of the Electricity Undertaking 
Committee. | nr 

- HackxEx.— Price Heductions.—In view of the decrease in pro- 
duction costs the Electricity Committee recommends that the 
prices charged for electricity shall be reduced as follows, ET. 
from the March meter readings : Lighting.—(1) 70s. per kW per 
quarter plus 3d. per kWh; (ii) flat rate, 544. per kWh; or 
(iii) by prepayment meter 74d. per kWh. Power.—(i) 30s. 
per kW рег quarter plus 4d. per kWh; or (ii) flat rate 14d. 
per kWh. Heating and cooking.—Flat rate, ld. per kWh 
(unaltered). “Electric house scale."—2s. per 60-W lamp 
(or equivalent) per quarter plus 44. per kWh. Electric 
vehicles.—(i) private installations, 1d. per kWh; or (п) Coun- 
cil's charging station, 2d. per kWh. Domestic hot-water 
supply, 4d. per kWh, liable to increase with higher coal costs. 

CuELsEA.— The Chelsea Electricity Supply Co. is reducing 
the charge for electricity for lighting to 734. per kWh, from 
the date of the March quarter readings. | ; | 


Market Harborough.—ErrcrRiciTY SurrLY.—The -Urban 
District Council is approaching the Kettering Urban District 
Council with a view to a Joint application being made to the 
Electricity Commissioners for an order authorising the Ket- 
са Council to include Market Harborough ір its area of 
wopply. ` | 


Morecambe.—Loan.—A pplication is to be made to. the Elec. . 
trieity Commissioners ‘for ‘sanction to е borrowing bf 
£15,000 for mains and services. . - | 


 Malmesbury.—ELrcrnicrTY SuprLy.—The Western. Electric 
Distributing Co. has informed the Town Council pf its inten- 
tion to apply for an Order authorising it to supply electricity 
in the borough, and seeks the support of the Corporation. | 


Newark-on-Trent.—New PLANT.—The Town Council has 
submitted to the Electricity Commissioners for upproval a pro- 
posal to install at the electricity works two generators each of 
1,500-kW capacity, at an estimated cost of £102,495. | | 


. Northern Ireland.—MankkrR1iLL (Co. ARMAGH).—Application ` 
is to be made to the Electricity Commissioners for Northern . 
Ireland by the Electric Light and Power Co., Ltd., for a 
Special Order authorising the erection of a generating station. 
and the distribution of electricity in the town and neigh- 
bouring area. · . 3 | 


Plympton.—SrorPAGE АТ Power Sration.—Owing to the 
abnormal rainfall the streams in the district have overflowed: 
their banks and the power station was recently flooded, causing 
a stoppage for a short period. | | 


' Sidmouth. — Evecrriciry SUPPLY. — The Urban District 
Council has decided to proceed with the scheme for providing: 
an electricity supply for the district and application is to be 
made to the Electricity Commissioners for sanction to the 
borrowing of £8,800 for the purpose. Tenders amounting to 
£0,825 have already been accepted. | 


St. Albans.—Price Repuctions.—The North Metropolitan 
Electric Power Supply Co. has made the following reductions 
in the charges for electricity: Lighting, from 9d. to. 8d. per 
kWh; heating, from 3d. to. 23d. per kWh; power, the increase 
of 50 per cent. above pre-war rate, lowered to 334 per cent. 


| Stalybridde.—PnicE Repuctions.—Further reductions in the 

charges for electricity have been approved by the Stalybridge 
Hyde, Mossley, and Dukinfield ‘Tramways and Electricity 
Board. The new scale of charges from April Ist next is as 
follows :—Lighting, 5d., less 24 per cent., per kWh; cotton 
mill lighting, 34d. net per kWh; heating and public lighting, 
lid. per kWh net; and kinema tariff, 44d. per kWh for the 
first 100 kWh per week, against 5d.; 4d. for second 100, 
against 44d.; and 34d. per kWh thereafter, less 24 per cent. 
in each case.. ^ _ | | per | 
. Staines.—SreciaL OrDER.—The Staines Electricity Co., Ltd., 
has applied to the Electricity Commissioners for a Special 
Order authorising it to extend its area of supply so as to in- 
clude the urban districts of Feltham and Sunbury-on-Thames, 
and the parishes of East Bedfont, Hanworth, Shepperton and 
Littleton. е Ё | 


. Thetford.--WATER-POWER ScHEME.—The Town Council has 
under consideration & scheme for utilising the Little Ouse 
for the generation of electricity, and two members have 
been appointed to attend a conference, with the consulting 
engineer, Mr. R. H. L. Lee, and representatives from the 
Thetford, Brandon, and Wayland Rural Councils. It is 
stated that there is an available power of not less than 
20 h.p., and that, if 
ld. per kWh, it would produce a total income of £5,700 per 
annum. | m x 

Wallasey.—Loans.—The number of consumers has been 
increased to 7,941, as compared with 6,594 in January of last 
year; the number of motors and radiators in use has increased 
from 1,438 to 2,315, and the number of kWh generated has 
increased from 1,103,729 to 1,557,900 (over 41 per cént). The 
consumption of electricity has increased so abnormally that 
the Electricity Committee has oyerspent the loan funds by 
£17,000 on mains and services, and by £2;300 on transformers. 
Application is to be made to the Electricity Commissioners 
for sanction to borrow the amount overspent and a further 
£90,000 for work to be carried out durins the next three years.” 
It is further proposed to extend the Poulton generating 
station and provide new machinery and plant at an estimated 
cost of £98,700, of which amount £30,000 would be expended 
during the next year. | 


Walton-on.Thames.—ELrcTniciTY CHARGES.—A joint com- 
mittee of the Walton and Weybridge Urban Councils has de- 
cided that owing to the fall їп wages and the lower cost of, 
coal and other materials, and owing to the fact that the 
Urban Electricity Supply Co. obtains its supply in bulk from 
Twickenham, that failing an immediate satisfactory reduction 
in charges the whole situation be again submitted to the Elec- 
tricity Commissioners with the object of obtaining the revision 
of the Order of November, 1921, fixing the maximum charge at 
1s. per kWh. ! | Be 


Winchester.—TLoax.—The Town Council has applied to the 
Electricity Commissioners for sanction. бо е borrowing of 
£11,300 for electricity purposes. |. n =; СС 95 

.Wrexham.—ELECTRICITY ORDER.—The Town Council Баз 
applied to the Electricity Commissioners for an Order autho- 
rising it to supply electricity outside the borough. The Coun- 
cil is negotiating with the North Wales Power Co. for a 
supply of electricity in bulk. E | 


the electricity generated was sold at- 
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TRAMWAY AND RAILWAY NOTES. 


Birmingham.—ScHEME ABANDONED.—The Tramways Com- : 


inittee has decided not to proceed with the scheme for laying 
a tramway track along Broad Street, for which powers were 
obtained in 1914, as it is pointed out that .it would be 
detrimental to the motor-'bus service to Harborne. 


Canada.—Raitway ELECTRIFICATION.— Estimates of cost for 
the electrification of the Temiskaming and Northern Ontario 
Railway show that the cost of three power stations, pro- 
ducing 25,000 h.p., and of feeder transmission lines, 
regenerating stations, &c., is put at $3,229,000. The railway 
electrification, consisting ‘of wiring, bonding, sub-stations, 
distributing system, &c., and rolling stock of 26 locomotives 
for hauling ordinary freight cars, makes up a total of 
$11,214,000. This allows for $900,000. gained by the sale of 
scrapped steam equipment. . This 300 miles of line is to be 
electrified at а cost of $37,000 a mile.—Electrical News 
(Toronto). 


Croydon,—PRoPOsED RAILLESS Cans. —The Corporation has' 
under consideration a proposal to adopt railless cars on certain ' 
routes, and visits have been ‘made by representatives to Bir- ; 


iningham to study the Nechells system. 
Edinburgh.—Dovatinc or Track.—The Corporation ‘has de. 


cided to double the tramway track between Craiglockhart sta- ` 


tion and the terminus, at an estimated cost of £4,310. 


Huddersfield.— Inspection oF NEW Rovute.—The tramway 
extension to Brighouse is now nearly ‘complete, and a trial 
run was made last week ‘by officials of the Tramways De- 
partment. It is anticipated that the route. will be opened for 
public service before the middle of March. 


Leeds.—Repucep Fares.—The revised tramway fares came 
into operation on March Ist. 
stage has been maintained, with a reduction of а halfpenny 
on each fare above a penny. The reduction is estimated to 
involve a decrease in revenue of about £50,000 


Leicester.— YEAR'S WoRKING.—The ‘annual report on the 
year's working of the tramway undertaking for the year 
ended December 3lst* last shows a total revenue of £386,353, 
as compared with £349,280 in the previous year. Working 
expenses amounted to £283,951 (£320,618), leaving a gross 
profit of £83,482 (£28,661). After providing for interest, sink- 
ing fund, &c., there was a net surplus of £42,636. There was 
a deficit of £90, 730 in the previous year. The number of 
passengers carried was 53,187,688, an increase of 3,459,752, 
and the number of car- miles run was 4,331,741, an increase 
of 343,653 on the previous year. The receipts averaged 
21.4064. per car-mile, as compared with 21.0194. 


London.—AccIDENT.—Traffic on the Inner Circle of the 
Metropolitan Railway was dislocated between 8 and 9 a.m. 
on Monday last owing to the breaking of an axle of a train 
as it was leaving Praed Street station. 


Middlesbrough.— EXTENSION OF RovuTe.—The Tramways 
Committee has decided to extend Linthorpe tramway service 
to the end of Lindon Grove. The extension will remove the 


danger which exists by reason of the terminus being at four 
cross roads, | 


TELEGRAPH & TELEPHONE NOTES. 


Costa Rica.—Fikt.—The telephone exchange at San José, 
Costa Rica (Central America) has been burnt to the ground. 


Post Office Accounts.—The P.O. commercial accounts 
and returns relating to capital and borrowings for telegraph 
und telephone purposes for the year ended March 3lst, 1922, 
show that the income of the Telegraph Department was 
£5,944,710 (against £5,585,381 ір the previous year), of 
which £178,002 (£214 500) was for services rendered to other 
Government Departments. The expenditure amounted to 
£7. 100,089  (£8,126,990), and the deficit to  £3,039,946 
(£3,728,779). The income of the Telephone Department» was 
£13,596,221 (£9,387,531), of which £108,308 (£67,081) was for 
Services rendered to the Telegraph Department. The expen- 
diture reached £9,438,588  (£10,137,320), and the deficit 
£559,132 (£4,721,970). The income from the Imperial cable 
service was £221,604 Коке аө, 
£230,995 (£195,721), showing a deficit of £9,331 (surplus of 
£66,391). The income of the P.O. radio- telegraph service was 
£56,526 (£48,255). and the expenditure £57,903 (£52,590), the 
deficit being £1,437 (£4,362). The income from the Continen- 
tal telephone services was £64,249 (£58,269), and the expen- 
diture £33,602 (£28.049), the surplus being £30,647 (£30,220). 
The cost of working the Blackfriars power station was £57,003 
Cones that of the Savings Bank generating station 

613). 


Russia.—TELEPRONE Servick.—According to Moscow news- 
papers, it 18 impossible to utilise tbe telephone service in 
Russia in the desired manner. The service taken over from 


The penny fare for a one-mile 


and the expenditure was: 


the pre-revolutionary period is stated to have been very 


defective technically. ln January, 1916, there were 600 tele- : 


phone networks ın Russia; of these 178 belonged to the State, 
i94 were held under concessions, and 149 were private, the 
total number of subscribers being 335,347. But owing to 
the war and the revolution, the number of telephone apparatus 
(subscribers) on January Ist, 1922, only arnounted to 113,000, 
whereas if the pre-war rate of development had continued 


there would have been 600,000 by the beginning of last year. 


Beginning with 1919, the whole of the telephone system was 
nationalised as an indivisible whole and handed over to the 


National Post Office Department, which wus left to administer - 


the seryice. The National Commission ‘of Posts and Tele- 
phones now proposes to amalgamate all the telephone net- 
works under a single administrative organisation, and the 
development programme is estimated at an expenditure of 
20,000,000 gold roubles. 
towns, only 11 per cent. have underground cables, and 67 per 
cent. of the 89 overhead networks are equipped with single- 
wire lines. The main question now is, seeing that the State 
itself 1s unable to provide the funds, how to raise the money 
needed for improvements and expansion. EE 


The Telephone Service. —[RUNK Cat CHARGES eines the 
introduction .ef' the reduced scale of charges for ‘trunk: calls 


in the number of calls between those hours. Some subscribers 
ure, however, still unaware of the fact that а considerable 
saving is possible on calls effected, while, in addition, con- 


. nection can im some cases be obtained more speedily, during 


the afternoon. Three scales of trunk charges are now in.opera- 
tion. ‘The charges for all distances during the afternoon period 
are generally from A to 95 per cent. less, and in the evening 
period 50 per cent. less, than those for the morning period. 
‘The local call fee, which was formerly charged in addition 
to the trunk fee, has been abolished. 


INTERNATIONAL TELEPHONY.—In connection with the coüfer- 


ence that has been called by the French Government, to take 
place in Paris, to discuss schemes fcr an international tele- 
phone system linking up all the European countries, Switzer- 
land will, it is considered, probably be the centre of the 
system. 
phones, will be at the head of the British delegation, which 
will include Major Т. F. Purves, лал to the 
ieneral Post Office.—Daily Telegraph. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Glasgow Broadcasting Station.—The Glasgow Corporation 
Electricity Committee has granted Marconi’s Wireless Tele- 
graph Co., 
stacks at Port Dundas power station, and has sanctioned a 


lease of premises to the company for a broadcasting station, 


the sixth to be established in .this country, 


which was 
formally opened on the 6th inst. 


Canada.—ReceEPTION ON Trains.—So successful were experi- 


Out of 305 existing networks in — 


~ 


з made between 2 and 7 p.m., there has been a slight increase - 


Mr. R. A. Dalzell, Director of Telegraphs and Tele- , 


Ltd., permission to attach aerial wires to chimney ' 


ments in radio reception on & fast Canadian train from: 


Montreal to Toronto, via Ottawa, on January 16th, that it-is 
probable all main-line trains on the people's system will soon 
carry radio receiving sets as part of their standurd equipment. 
An all-steel car was attached to the train. specially 
for the test, with an aerial extending the full length of the 
car, about one foot above the roof. The equipment consisted 
of two stages of radio frequency, detector, one stage of audio 
frequency, and loud speaker with power amplifier. At the 
Union Station, Toronto, listening-in was continued for a while 
after arrival to determine whether the steel 
affected reception, and it was found that the signals were 
practically perfect. As a result of the experiments, the Cana- 
dian National is considering an improved aerial and an 
arrangement of physical telegraph wires to guide the electro- 
magnetic waves from the broadcasting station Bone the route 
travelled by the train.—T. ¢ T. Age. 


train sheds- 


New Station.—The Department of Marine, on February 


2th, issued a licence to the Canadian Marconi Co. for the 
operation of a station on Vancouver Island with & nominal 
range of 7,000 miles, thus enabling communication to be made 
with Australia, Japan, Montreal, and. Great Britain. This 
action is regarded as equivalent to a decision by the Canadian 


Government not to participate in the иярен Wireless. Chain | 


scheme.—Daily News. 


Portugal.— New Station.—Under a С made with the 


Marconi Co., work will be begun this month on high-power . 


radio stations for the establishment of communieation between 
Portugal and the Portuguese colonies. 
be completed within three years.—RKeuter.. 


S weden.—Broapcastixc,—The Telegraph Board has re- 
ported to the Government in favour of rejecting the numerous 
private applications for broadcasting concessions. It proposes 
the formation of a new company which would Include the 
Swedish radio industry and the existing newspaper telegraph 
agency, and suggests that the Government should construct 
ten transmitting stations and lease them to the company. 
the first four stations being in Stockholm, 
Malmoe, and Oerebro. 
pany should be protected against foreign competion RE two 
years.—Reuter (Stockholm). | 


The operations are. to 


Gothenburg, ` 
The Board rec ommends that the com-. 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELecrricaAL REVIEW in which the 
" Official Notice " appeared. 


OPBN. 
Aberdare.—March 16th. Electricity and Tramways De- 


partment. Stores, including cable, meters, joint boxes, elec- 
tric lamps, &c., for 12 months. (March 2nd.) 
Australia. —: MELBOURNE. — Electricity ^ Commissioners. 


Water-screening - plant for the Morwell power scheme. 
(March 2nd.) · 

SYDNEY .—April 30th. Amalgamated Wireless (Australia), 
Ltd. Tenders. for modern wireless service between Australia 
and England and between Australia and Canada. Supply, 
delivery, and erection completed and ready for operation of a 
high-power duplex station within 100 miles of Sydney or Mel- 
bourne capable of: direet communication with England 24 
hours daily throughout the year. Suitable corresponding 
duplex stations to be provided in eee and Canada. The 


Secretary, 97, Clarence Street, Sydney. ^ 


ADELAIDE. —May: 16th. Postmaster- General’ 8 Department, | 


Telephone .apparatus.* . 


NEWCASTLE, N.S.W —April 19th. Electricity Supply Depart- 


ment. Potentiometer and accessories.* 

BrissANE.—April 25th. Tramway Trust. 
tramway trucks and 10 sets of two-motor - CGMP DENN 
Reuter’s- Trade Service (Brisbane). 


Barking.—April 10th. County of London Elettric Supply 
Co., L 
bea ы steam, r.and compressed air piping, 
water storage tanks, and auxiliary pumps. (See this issue.) 


Bedford.—March 13th. Electricity Department. Supply 
of e.h.p., h.p. and .1.р. underground cables for 12 months. 
(February, Brd) . | | 


Belfast.—April 9th. Electricity Department. 
gear for sub-station. (See this issue.) 


Belgium.—March 15th. Municipal authorities of Liége. 
Armoured cables. Copies of the specification, 5 fr. 

March 19th. Municipal authorities of Op-Grimby (Province 
of Limburg). Establishment of a l.p. electricity distribution 
system in the town. 


Bridlington.—March 14th. Electricity Department. Stores 
for 12 months (including electrical items). (See this issue.) 


Burton-upon-Trent.—March 20th. ^ Electricity Depart- 
ment. Relaying l.p. mains. (March 2nd.) 


Coventry.—March 28th. Electricity Department. One 
6.000-kW  turbo-alternator with condensing plant and auxi- 
liaries. (See this issue.) 


Dublin.—March 12th. Irish Free State Postmaster- 
General's Department. 14 tons bronze wire. (February Brd.) 

March 98th. 20 tons of copper wire. (See this issue.) 

March 16th. Electricity and Public Lighting Committee. 
Arc lamp pillars, e.h.p. and l.p. cables, troughing, section 
pillars, And joint boxes. City electrical engineer, есу 
Offices, Fleet Street. 

Edinburgh.—March 13th. Electricity Supply Depart- 
ment. Two 4,500-kW, 3-phase or alternatively single-phase 
transformers. (F ebruary 23rd.) 

Huddersfield. —March 12th. Town Council. Electri- 
cian’s work in connection with the erection of 33 workmen's 
dwellings, Newsome. Road. Borough architect, 1, Peel Street, 
Huddersfield. 

India.—Bostay. ee 24th. Great Indian Peninsula 
Railway Оо. · Electrification of Bombay suburban lines. 


D.c. switch- 


Transformers, cables, switchgear, and converter sets.* (See 

this issue.) 

. King’s Lynn,—March 26th. Electricity Department. 

One kW converting plant and switchgear. (March 2nd.) 
Manchester. — March. 13th. Tramways Committee. 


Supply of steel girder tramway rai's. Specifications from Mr. 
H. Mattinson, general manager, 55, Piccadilly, Manchester. 

March 14th. London and North-Eastern Railway. Stores, 
including wires and cables, accessories and lamps, &c., during 
eight months. Specifications from Mr. W. Williams, stores 
superintendent, L. & N.E. Railway (Great Central Section), 
Gorton, Manchester. : 

April Tth. Waterworks Committee. Two 300-kW rotary 
converters, with static transformers, h.p. and l.p. switchgear, 
&c.; four electrically-driven centrifugal pumps with switch- 
pear, pipes. valves, &c. (See this issue.) 


New Zealand.—WeELLINGTON.—May Ist. Public W orks Ten. 


Twenty electric · · 
И ciad fuses, sealing chambers, and meter boards. 


Complete piping peau ipment, for the Barking power ` 


der Board.- Oil filtering and testing sets in connection win 


the Mangahao electric power scheme." 

May 99th. Two petrol engines, generators, and accessories, 
and six single-phase transformers in connection with the Man- 
gahao electric power scheme. 


Peashaw (Co. Durham).—March 12th. "Parish Council. 
Alterations and extensions to street lighting by electricitv. 
Mr. John H. Laws, clerk, New Penshaw.: 


Pentre, Rhondda.—March 28th. Rhondda Urban District 


Council. Electricity Department. А.с. house meters, cables, 
joint boxes, compound, and fuse boxes for 12 months. _ (See 
this issue.) | y^ 

Plymonth. —March 12th. Electricity Department. Elec- 


tricity meters, capies und transformers. 


(March 2nd.) 


Salford.— March 12th. Tramways Comitiis Five low- 
type tramcars. Particulars from general manager, 32, , Black- 
friars Stveet, Salford. 

March 19th. Six months’ supply cf miscellaneous articles. 


Sevenoaks.—March 12th. Rural District Council. Elec- 
tric light installation at offices. J. №. Prior, шш 1, The 
Paddock, Westerham. | 


South Africa. —JoHANNESBURG — March ате: 
Council. 250 steel tramway poles.* 

Care Town.—April 5th. Municipal Council. 
trollers and motors.* | 


Stockton-on-Tees.—March 10th. 
Electricity: Committees. 
(March 2nd.) 


paper-insulated 


District Fund, Gas and 
Stares 2 articles for six months. 


March 19th. Electricity Department. One | р., 25 nli wire. 


switchboard. 
Stoke-on-Trent.—April . 11th. ` Electricity - 
Four water-tube boilers. - (See this issue.) | 


Turton (near Bolton).—March 13th. 
Council. Supply of cable, lamps, 


(See this issue.) 


meters, joint boxes, iron- 


superintendent, Council Offices, ‘Bromley. Cross, near Bolton. 


. Warrington.—March 27th. Elec- 
trical goods for three months. 
eey Chambers. ; 


—Weymouth.—March 10th. Electricity Department: 
350-k vertical gas engine and dynamo, 
(February 23rd.) 


Board of Guardians. 


One 


*Further particulars can be obtained . at: the Du of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W. 1. 


CLOSED. | 


Bury.—Town Council. Accepted:— 


Air filter for the 6,000-kW machine at Chamber Hall power station.— 
General Electric. Co. 


Glasgow.—Tramways Committee. The following are’ rc- 
commended :— | 
Ammeters.—Elliott Bros. (London), Ltd. | "i. 
Hydraulic lifting plant.—D. Landale Frew. | 
Insulated bolts.—Fleming, Birkby & Goodall, Ltd.; and British Insulated 
and Helsby Cables, Ltd. 
D.c.c. copper wire.—British Insulated & Helsby Sau pu 
Telephone sets.—James McMillan & Co. 
Moulding machine.—Macnab & Co. 
Power hammer.—B. & S. Massey, Ltd. 
Steam radiators.—]. Wright & Co. 
Copper bonds.—Thos. Bolton & Sons, Ltd. 
Copper trolley wire.—Fred. Smith & Co.; 
Helsby Cables, Ltd. 
Steel joists for Whitevale sub- мшш PEE Bros. 
Cab-tire trolley fecder cable.—British Insulated & Helsby Cables, ‘Ltd. 


Electricity Committee. Recommended :— 

Two 1,500-kW rotary converters for the Buchanan Street and Bridgeton 
sub-stations (£11,027).—British Thomson-Houston Co., Ltd. 

Two 400-kVA transformers at Dalmarnock power station (#441 each).— 
British Electric Transformer Co., Ltd. 


Works in connection with the No. 3 intake at Dalmarnock 
generating station :— 

Concrete work.—John Train & Taylor, Ltd. (£11,386). 

Gratings, gangways, &c.—Sir Wm. Arrol, & Co., Ltd. (£325), i 

Penstock sluice valves.—Glenfield & Kennedy, Ltd. (£1, 136). 

Water screens.—Brackett & Co. (£3,590). 

Erection of transformer house at: Polmudie Raad. она Green & Co. 

(Glasgow), Ltd. (£198). 


Corporation. Recommended :— . 


New switchboards at Dalmuir ides works.+ Messrs, 
wick. 


and British Insulated and 


Fraser & Borth- 


Halifax.—Transport Comite. Accepted !— 


Electric lighting installation in connection with extensions at Stoney Ro: d 
depót.—G. King. 


Iiford.—Urban Council. ere — 

E.h.p. cables.—Hackbridge Cable Co., Ltd. (£3,662). 

L.p. cables.—Western Electric Co., Ltd. (£3,203). ` 

Feeder pillars.—British Insulated & ‘Helsby Cables, He. БӨ). 
Conduite, —Albion Clay Co., Ltd. (£874). ? 


London.—London County Council. Highways Com- 


mittee. | 
3,300 tons of track кн and fastenings, or r alternatively 4,900 ` 
tons : — | Еог For 
` 3,300 tons: 4,900 tons. 
Frank Mott & Co., Ltd. (o behalf of the Phoenix AC NE 
Works, and Otto Wolff & Co., Cologne) 2. с 228,377 : 44,920 . 
Cargo Fleet Iron Co.. Ltd. ... + .. 47,910 71,035 
North-Eastern Steel Oo., Ltd. 39,370 68,351. 


The lowest tender is for rails manufactured at the Phoenix 
Works, Germany. After careful consideration, the Committee 
has, with the concurrence of the-General Purposes Committee, 
decided to accept the tender of the North-Eastern Steel Co., 
l.td., for the supply of 4,900 tons. 


Municipal | 


with: gas i 


$ph.lifteon- - 


. = a 


Department: 
Urban District | 
Electrical 


Mr. A: оош clerk, Бе 


- 
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The Underground Electric Railway Company of London, 
Ltd., has just placed a contract for condensing plant for a 
15,000-KW turbo-generator with Messrs Mirrlees, Watson and 
Co., Ltd. 


Maidstone.—Town Council. Accepted; :— 
Motor converter.—Bruce, Peebles & Co. (£2,139) 


Manchester.—Tramways Committee. Accepted:— 

Hydraulic jack for extracting tramway poles.—Hollings & Guest, Ltd. 

Pheno-electric trolley wire; automatic rail joint. prinder.—Equipment and 
Engineering. Co. 

Portable arc welder.—Fores* City Electric Services Supply Co. 


Education Committee. Electrical installations at schools. 
Accepted :— 
Oswald Road and Chorlton Central and Lily Lane schools.— Power and 
Lighting Supplies, Ltd. Lancasterian. school.—]. V. Pyatt. Byrom 
Street school.— Manchester Electrical. Maintenance Co. Stanley Grove 
school.—J. V. Шуай. Grange Street school.—R. Seddon & Son. 


Plectricity Committee. Accepted :— | 

33,000-V and 6,000-V switchgear.—Feguson, Pailin, Ltd. Sub-contractors 
for 6,600-V potential transformers: Ferranti, Ltd.; indicating insiru- 
ments: Ferranti, Ltd.;  watt-hour. meters: Me tropolitan- Vickers. Elec- 
trical Co., Ltd.; relays: Everett, Edgcumbe & Co., Ltd. 

Housing Committee. Accepted :— 

Electric lighting installation of certain houses on the Gorton Mount estate, 
—W. S5preadborouyh. 

Reigate.—Town Council. Accepted:— 


Complete overhaul of two Carels Diesel engines, at the QEON works.— 
Banks, Warner & Co., Ltd. (£393). 


Russia.—The Soviet Government has placed a contract for 
17 land-type boilers, with superheaters and chain-grate stokers, 
with Messrs. Babcock & Wilcox, Ltd. 


Salford.—Baths Committee. Accepted:— 


Electric light installations at the Blackfriars Road, Pendleton, Broughton, 
and Regent Road baths.—W. Rawson & Co 


Tramways Committee. Accepted :— * 
Second-hand chassis for tower wagon.—Leyland Motors, Ltd. (£400). 


Electricity Committee. Accepted : — 

500 vd. 3-core l.p. cable (£265); 5,000 vd. Lp. cable (2599); 1,600 yd. 
.e.h.p. cable (£1,000).—W. T. Glover & Co., Ltd. 

One Mangnall-Irving thrust-borer.—Hy ydraulic Engineering Co., Ltd, (£315). 


South Africa.—JOHANNESBURG.—Municipal Council. Ten- 
ders recently recommended :— 
200 yd. twin concentric cable.—Tclegraph апаи Co., Ltd. (2202). 
Porcelain insulators.—Sicmens Bros. & Co., Ltd. (£157). 
Troiley heads, wheels, globes, and bushes.—British General Electric Co., 
Ltd. (£675).— South African Mining and Engineering Journal. 


FORTHCOMING EVENTS. 


Birmingham and District Electric Olub.—Satuiday, Mirch. th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Lecture, " The Wave Trans- 
mission of Power," by Mr. W. Dinwoodie. 


Royal institution of Great Britain.—Saturdays, March 10th and 17th. At 
Albemarle Street, W. At.3 p.m. Lecture on *' Atomic Projectiles and 
their Properties," by Sir Ernest Rutherford, F.R.S. 


Northampton Engineering College Engineering Society.—Monday, March 
l2th. At the College, St. John Street, Е.С. At 5.30 p.m. Lecture and 
programme arranged by the Past Day Students’ Association. 


institute of Marine Engineers.— Гиеѕалу, March 13th. At the Institute, The 
Minories, E. At 64 Paper on “ The Development of the Air Pump for 
High Vacuum,” by Mr. W. A. Dexter. 


Inetitution of Engineers and Shipbuilders in Scotland.— Tuesday, March 
13th. At Rankine Hall, Glasgow. At 7.30 p.m. Ordinary general mecting. 

Palsiey Association of Engineers.—Tucsday, March 13th. At 99, High 
Street. At 7.30 p.m. Apprentice papers. 


Association of Engineers-in-Charge.—\Wednesday, March 14th. At St. 
Bride's Institute, E.C. At 7.30 рп. Paper on “ Scientific Instruments in 
the Boiler House," by Mr. J. B. C. Kershaw. 


University of London.— Wednesday, March 14th. At the Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. At 5.15 p.m. | Lecture on 
"phe Control of the Speed and Power Factor of Induction Motors, ” by- 
Prof. Miles Walker. (Lecture HE) 


Electro-Harmonic Society.— Wednesday, March 14th. 
minster, S.W. At 8 p.m. Smoking concert, 


Royal Society of Arts.—W ednesday, March 14th. At John. Street, Adelphi, 
W.C. At R p.m. Lecture on “ Industrial Arbitration," by Sir Wm. 
Mackenzie, K.C. | 


industrial Terie and Council.— Wednesday, March 14th. At Caxton Hall, 
S.W. At 7. пр Lecture on ‘ The Fuüctions of Works Committees," , 
by Mr. John Murray, M.P. 


institution of Electrical Engineers.—Thursday, March 15th. Joint meeting 

with the Royal Institute of British. Architects. At the Institution, Vic- 
toria Embankment. At 6 p.m. Paper on '' Co-operation Between. the 
Architect and the Electrical Engineer," by Mr. F. Hooper and Mr. J. W. 
Beauchamp. M 

(East-Midland Sub-Centre).— Tuesday, March 13th. At the Derby Tech- 
nical College. At 6.45 рат. Paper оп “ Automatic Telephones," by Mr. 
E. A. Laidlaw. T nas 

(Scottish Gentre).— Tuesday, March 13ih. At the North British Sta- 
tion Hotel, Edinburgh. At 7 p.m. Paper өп '* The. Maintenance of 
Voltage on a dic. Distribution System by Means of a Fully-automatic 
Suo-station,” by Mr. P. J. Robinson. 

(Scottish Students’ Section).— Friday, 
Technical College, Glasgow. At 7.30 p.m. Paper on “ Repairs to Elec- 
trical Machines," by Mr. W. Templeton, Annual general meeting. 

(North-Eastern Centre).—Monday, March [2th. | At Armstrong Col- 
lege, Newcastle-on-Tyne, At 7.15 рап. Report. presented on behalf of the 
British Electrical Research Association by Messrs. М. W. Melsom and 
E. Fawssett on © Permissible Loading of British Standard Paper-insulated 
Electric Cables." 

(North-Western Oentre).—At the Engineers’ Club. Manchester. At 7 
рау “ Permissible Loading of British Standard Paper-Insulated Electric 

mhle,” by Messrs. S. W. Melsom and E. Fawssett, 

(South- Midland. Oentre).— Wednesday, March 14. At. the. University, 
Birmingham. At 7 p.m. Paper on ~ Metering,” by Mr. W. Lawson. 

(Western Centre).—Joint meeting with the Institution of Post Office 
Fleetrival Engineers. Tuesday, March ЫЙҺ, At the Merchant. Venturers' 
Technical College, Bristol. At 530 p.m. Lecture on “The Imperial 
Wireless Station at Leafield,” by Mr. E. H. Shaughnessey. 


At Caxton Hall, West- 


March 16th. At the Коми] 


Belfast Association of Engineers.—Thursday, March loth. At the Municipal 
College of Technology. At 7.30 p.m. Paper on “ Water: Power,” by Mr. 
G. Fletcher. | 

Ohemical Society.—Thursday, March 15th. 
p.m. Ordinary scientific meeting. 

Junior Institution of Engineers.—Friday, March 16th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Lecturette, ‘ Comparative Power Costs," by 
Mr. C. Н. Woodfield. 

Radio Society of Great Britain.—Friday, March 16th. At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. At 6.30. pam. Lec- 
ture on ** Accumulators, Dry Cells, and the Currents used in the Re- 
ception of Radio-Telephony," by Mr. L. F. Fogarty. 

British Electrical Deveiopment Association.—Fridav, March 16th. At Сах. 
ton Hall, S.W. At 7.30 p.m. Paper on *“ Showroom. and Eahibiiion 
Work,” by Mr. H. W. Gregory. 

Friday, March 16th. At the Hotel Cecil. 
. Annual luncheon. we” 

Chelmsford Engineering Society.—Saturday, March 7th. At the East 

Anglian Institute of Agriculture. At 7 p.m. Conversazione. 


At Burlington House, W. At 8 


At 12.45 p.m. for 1 p.m. 


"HLBCTRICAL REVIEW" SERVICE 


DEPARTMENT. 


WE have to remind tenders that Service Department inquiries 
should be accompanied by a stamped envelope. 

The makers or suppliers of the following devices are asked 
for :— 


THE 


HERTZITE crystals for wireless receivers (suppliers to 
the trade wanted). 

Hoyess “ wireless ” signs. 

Dewar switches for teiephones and relesi аа, 

A dimming switch forming part of the lampholder and 
operated by a chain. 


1 


NOTES. 


The Smoke Nuisance.—4 recent deputation to NT Ministry 
of Health from the Federation of British Industries urged the 
consideration of national legislation to deal with the smoke 
abatement in industrial areas rather than the continuance of 
the present practice of leaving local authorities to cope with 
the nuisance by special clauses in private Bills. “Lord Onslow 
stated that the Government was considering the adoption of 
such legislation. 


Automatic Train Control. аре railway authorities have 
decided to appoint a committee of experts to determine and 
standardise. track and locomotive apparatus with regard to 
automatic train control. The newly-constituted railway 
groups will be represented on the committee. The decision 
follows on one of the recommendations of the Committee on 
Automatic Train Control, of which Colonel Pringle was chair- 
man.—Morning Post. 

The Electro: Harmonic Society.—The last smoking concert 


-of the season will be held in the Caxton Hall, Westminster, 


on Wednesday, March 14th, at 8 p.m. Sir James Devonshire, 
K.B.E., will preside. The artistes will be: Miss Alice Lilley, 
soprano; Mr. William Primrose, violinist; Mr. Clay Thomas, 
baritone; Miss Edith Furmedge, contralto; Mr. Hector Gordon, 
Scottish humorist ; Miss Edith Etherley, songs at the piano; 
Mr. Fred Wildon, in phonofiddleoddities and. Mr. Bernard 
Flanders, solo pianoforte. 


Appointments Vacant.—Works manager (£700) for the 
electric rolling stock repairs shops for the New South Wales 
Government Railways; assistant electrical engineer for sr- 
Me in England (£250--) for the Hirh Commissioner for 
ndia. 

Lectures.—INTERNATIONAL TELEPHONY.—Mr. F. Gill, president 
of the Institution of Electrical Engineers. addressed the 
members of the Chamber of Commerce in. Newcastle-on-Tyne 
on February 28th on “ International Telephony." . Having 
spoken upon the poorness of the present system so far as 
Europe was concerned, and alternative methods of working 4 
system, he said the matter was moving; an international meet- 
ing had been called to be held in Paris in March, and the 
Government technical men would be there to see what could 
be done about it. If the trading community wanted adequate 
international telephone facilities now was the appropriate time 
for it to make its voice heard. If there was a demand for 
long-distance telephony he believed that trade and industry 
could get it. 

X-Rays.—X-ravs form the subject of the Keith lectures this 
year under the auspices of the Royal Scottish Society of Arts. 
the lecturer being Dr. Hope Fowler. The first of the series of 
four lectures was delivered at Edinburgh on February 36th. 
when Prof. Stanfield presided over a crowded audience, The 
lecture comprised an historical survey of the apparatus used 
principally in laboratory experiments which led to the dis 
covery of X-rays.—Scotsman. bs 

RabDio-TeELEPHONY.—On March 7th Mr. W. D. Norbury lec- 
tured on '' Wireless Telephony `° to members of the Notting- 
ham Society of Engineers. The speaker. who holds a trans 
mitting licence, dealt with both the theory and technique 
of the subject and exhibited apparatus. 

(Continued on page 383.) 
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THE RESEARCH 


LABORATORIES OF THE GENERAL ELECTRIC CO., LTD. 


An Important New Departure. 


THE importance—indeed, the absolute necessity—of fits on British industry in general. But the mere 
research to the British electrical industry has been so erection and equipment of a block of buildings does not 
insistently preached in our columns that a recent visit constitute the establishment of a research laboratory ; 


to the new labora- 
tories which the 
General Electric 


after all, this is 
only the material 
—the mechanism, 
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were glad to find 
that our anticipa- 


tions had not only been 
fulfilled, but left far 
behind by the reality. As 
Mr. Hugo Hirst, chairman 
of the company, remarked 
on the occasion of the 
formal inauguration of the 
laboratories, reported in 
our last issue, it was the 
fulfilment of a dream 
which he had cherished 
for many years, and there 
can be no question that the 
achievement of his ideal 
will not only prove profit- 
able to his company, but 
will also confer great bene- 
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Ес. 2.—THe Vacuum Puysics LABORATORY. 
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Fig. 3.—Cross SECTION THROUGH LABORATORIES. F 
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the factor of supreme importance. Faraday, Hughes, 


aud other pioneers, working with the simplest 
materials, evolved epoch-making discoveries because 


thev had the brains to do it; 
would have accomplished far more 


doubtless thev 
with the aid of 


Еа. 4.—].AMP-TESTING Racks. 


efficient equipment. The General Electric Co. has not 
overlooked these facts; bv appointing Mr. Clifford C. 
Paterson, O.B.E., M.I.E.E., M.Inst.C.E., to be Direc- 
tor of Research four vears ago, it established the new 


Elec REV 


several of his former colleagues, as well as other able 
workers, and thus the department has been furnished 
with a personnel to which we may confidently look for 
achievements worthy of themselves and of their environ- 
ment. 

The buildings are mostly of 
one story, having a total floor 
area of 80,000 sq. ft. and occupy- 
ing an enclosure of four acres. 
As shown in fig. 3, the ‘‘ Weaver ”’ 
shed type of north-light roof has 
been adopted, and the layout, of 
which a plan is givén in fig. 9, con- 
sists of a long block with two wings, 
to which a third will eventually be 
added. The administration section 
is housed in a two-story central ex- 
tension. As extensions can be made 
at five different points, it will be a 
simple matter to provide additional 
accommodation for any particular 
branch of research work, as and 
when required, without disorgani- 
sing the general scheme. 

The backbone of the building is à 
main corridor with a gallery over, 
running the whole length of the 
luboratories (400 ft.) and down each 
wing. The gallery accommodates 
the cables ahd pipes which supply 
electricity for lighting, heating and 
power, gas, water, compressed air and ‘‘ vacuum "' 
to all parts of the laboratories, besides provid- 
ing for the storage of bulky apparatus not in 
use, and service apparatus which need not be situated 


Еа. 5.—TuE VALVE LaBonaTOkKY-FACTORY. 


department on a sure foundation—the practice and tra- 
ditions of the National Physical Laboratory, of which 
Mr, Paterson for many vears had been one of the chiefs 
of staff. Since his appointment he has been joined by 


in the work-rooms. Alongside of the corridor and below 
the gallery are photographic dark rooms, store-rooms, 
&e., which communicate with the work-rooms As 
shown in fig. 5, the gallery floor extends on either side 
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into the laboratories, forming a platform to carry high- 
pressure apparatus or other gear which is preferably 
mounted out of reach from the main floor. Battery 
rooms open out of the gallery at three points, whence the 
adjoining rooms can be conveniently supplied with elec- 
tricity. For the greater part, the floors are of concrete, 
covered with ‘‘ Marbello "" jointless flooring, and on the 
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Fig. 6.—View or GALLERY, SHOWING PIPES AND CABLES. 


walls is fixed a wooden framework to which apparatus 
can readily be attached. The height of the rooms is 
14 ft. 

The sloping ceilings, of smooth, whitened plaster slabs, 
serve for the diffusion of light froin open high-candle- 
power frosted lamps placed well up in the roof, but the 
natural lighting is very good, and artificial light is 
needed only for a relatively brief period of the year. 

The arrangement of the various services has been very 
carefully thought out. They comprise coal gas, three 
kinds of vacuum, compressed air, water, and (for the 
preparation of tungsten powder) hydrogen, as well as 
electrical supplies at any pressure up to 415 volts а.с. 
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Fig. 7.—EXPERIMENTAL WORKSHOP. 

and 360 volts d.c., which can also be combined in 
various ways. For the electrical supplies three main 
control points are provided, with seven distribution 
hoards for experimental circuits; each of these boards 
has a panel for one battery with 20 sets of sockets to 
give different voltages; a panel with sets of sockets for 
connecting to all the other a.c. and d.c. supplies; a 
panel with sockets for interconnection with every other 
similar distribution board in the building; and a panel 
with sockets terminating the cables which run into the 
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rooms to be served by the board. The connections are 
made with flexible cables and plugs. Most of the elec- 
trical apparatus and fittings are the products of the 
General Electric Co.’s works, 

The various services are usually made available in the 
laboratories by conducting them to a rectangular frame 
suspended from the ceiling, as indicated in figs. 2 and3, 
the pipes being provided with valves 
and nozzles and the cables with 
terminals. 

A special feature of the establish- 
ment is the provision of ''labora- 
tory-factories " in which manufac- 
turing processes can be carried out 
on à commercial scale. These enable 
the staff to acquire practical experi- 
ence of the difficulties met with in 
the factories, and remove experi- 
mental work from the latter where 
the conditions are adverse to success- 
ful research ; moreover, they permit 
improved methods to be put to 
searching tests before they are intro- 
duced into the main factories. 
There are at present four of these 
experimental factories at Wembley, 
for making lamps, tungsten wire, 
thermionic valves, and primary bat- 
teries; they are adequately staffed, 
and cover about 10 per cent. of the 
total floor area. The advantage of 
enabling a researcher to supervise 
the application of his work to actual 
production is obvious, and the 
laboratory-factory forms а con- 
venient half-way house between the laboratory and the 
factory where both the investigator and the works man- 
ager can assure themselves of the value of a new develop- 
ment. | 

Routine testing is also carried on at the laboratories. 
particularly in connection with the life-testing of 
samples of the company’s factory products, such as lamps 
and valves, and (to a lesser extent) primary batteries. 
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Fic. 8.-—ТнЕ LAMP LABORATORY-FACTORY. 


Complete equipment has been provided for these pur- 
poses, and in connection with the first two, circuits have 
been installed with Tirrill regulators to ensure the 
maintenance of constant pressure. 

The laboratory-factories and routine testing depart- 
ments are placed in the charge of stewards who are 
directly responsible for the work carried on therein, so 
that the research man, though in final authority, need 
not be burdened with administrative questions. 

Metal and wood workshops are provided, to make up 
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special apparatus in connection with researches and to 
enable improvements in manufacturing. processes, auto- 
matic machines, &c., to be developed. These shops are 
well equipped with the necessary machinery for the 
purpose, 


GROUND FLOOR PLAN 


wt" WING GALLERY 


MAIN GALLERY MAIN GALLERY 


Fic. 9.—LAY-OUT OF THE GENERAL ELECTRIC Co.'s RESEARCH 
LABORATORIES. 


As reference to scientific literature is constantly re- 
quired, a handsomely furnished and well equipped 
library has been provided ; current literature also needs 
continual scrutiny, and an efficient system has been de- 
vised for the organised circulation of technical 
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Fic. 10.—TUNGSTEN WIRE LABORATORY-FACTORY. 


periodicals amongst the members of the staff, the time 
allowed for a first reading being four days; by means of 
a card index, the circulation is kept under supervision, 
and members who desire to make themselves more fully 
acquainted with the contents of a particular journal are 
accorded a second reading before it is placed on file. A 


of telephone 


system of filing information for general reference is also 
in use. . b uius 

Creature comforts are provided for by a well-equipped 
electric kitchen and a staff refectory, and the social side 
of the workers' activities receives sympathetic attention, 
as at all the G. E. Co.'s works. 

In preparation for the opening of the laboratories, the 
staff had arranged a large number of demonstrations, 
most of which formed part of the normal testing routine ; 
inerely to catalogue these would make excessive demands 
upon our space, but we may mention a few items of ex- 
ceptional interest. In passing, it may be noted that 
many devices and phenomena which are in themselves 
exceedingly interesting from the point of view of pure 


Fic. 11.—ТНЕ LIBRARY. 


physics are here found in daily use for the regular work 
of the laboratories. In the ‘‘ Valve Development 
Laboratory," for instance, the metal anodes are heated 
up to redness (in order to drive out occluded gases) by 
electronic bombardment, a high voltage being applied 
between the hot filament and the anode; for each milli- 
ampere of current passing from the filament to the anode 
no fewer than 60,000,000,000,000,000 electrons are re- 
quired per second—and from 10 to 100 mA is used, 
according to the size of the valve. For thermionic 
valves, extremely high vacua are 
necessary, which are obtained by 
three pumps in series—a reciprocat- 
ing pump giving about 1 mun. of 
mercury pressure, an oil-box pump 
exhausting into the former and 
giving about 0.001 mm., and a mer- 
cury diffusion pump giving about 
0.00001 mm. With thoriated tung- 
sten filaments (of which particulars 
were given in the ELECTRICAL Re- 
viEW of January 26th, p. 132), 
which give an electron emission 
about 100,000 times as great as 
tungsten alone at the same tempera- 
ture, a specially high vacuum is re- 
quired to prevent the destruction of 
the film of thorium ; these filaments 
can be run at a low temperature, and 
take less than one-quarter otf the 
power required for tungsten. As a 
valve usually has three electrical cir- 
cuits, a large number of measure- 
ments has to be made to determine 
its characteristics, and apparatus is 
provided for this purpose, as well as 
for measuring the efficiency of the component parts 
repeaters for long-distance telephone 
lines. For certain purposes, very small direct 
currents have to be measured, and this is done 
by using a known small fraction of a larger cur- 
rent; this current flows between a hot wire and a 
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cylindrical anode, and is controlled by varying the tem- 
perature of the wire. Through a very sinall hole in the 
anode, a small current passes into a Faraday cylinder, 
the ratio of this current to the main current being about 
1:10,000. Thus, in order to measure indirectly a cur- 
rent of 107" A, it suffices to measure directly a current 
of 107" A, which can be done with a galvanometer. 

The method of measuring the blackness of lamps (or 
other bodies) is extremely ingenious. Diffused light 
from a source contained in a white box enters two 
evlindrieal chambers through slots which can be closed 
by shutters. The illumination in each chamber is deter- 
mined by photoelectric cells consisting essentially of 
metallic potassium, which emits electrons when illu- 
minated. When a body which absorbs light is put into 
one of the chambers, the illumination therein is reduced, 
upsetting the equality of the photoelectric currents ; the 
extent to which the shutter of the other chamber has to 
be closed to restore the balance is a measure of the black- 
ness of the body. The difference between the two photo- 
electric currents is too small for detection by a galvano- 
meter, so it is magnified about a million times by a 
three-electrode valve, after which it can be detected by 
a galvanometer. 

To test the pressure of the residual gas in a 
“vacuum ” lamp, a Wheatstone bridge is used, of which 
the lamp to be tested and a standard lamp form two 
arms. The bridge is balanced when the lamps are burn- 
ing at normal voltage; then the voltage is increased, 
and if the balance remains undisturbed, "the lamp under 
test is up to standard. This test depends upon the fact 
that if the gas pressure is sufficiently low, the ther- 
mionic current passing between the positive and nega- 
tive ends of the filament is independent of the tempera- 
ture of the filament, whereas if the gas pressure is above 
a certain limit, the thermionic current Increases very 
rapidly with the temperature. 

To investigate the nature of the gases contained in 
the bubbles in glass, a bent silica tube is used, with a 
fragment of the glass in one leg and mercury in the 
other. The tube is exhausted and sealed, and the leg 
containing the glass is highly heated, after which the 
cold mercury is suddenly jerked on to the glass, which 
is thereby shattered. The released gases can then be 
examined with the spectroscope, without opening the 
- tube. 

To investigate the mode in which heat is imparted by 
a hot filament to the surrounding gas, the change in 
refractive index of the heated gas is utilised. By an 
ingenious optical arrangement the hot filament is seen 
against a faintly illuminated background, which would 
appear uniform if the gas were uniformly heated, but 
shows variations in brightness where the temperature of 
the gas 1s not uniform. 
ing of the gas is extremely localised, and in fact it has 
been proved that the cooling effect of the ambient gas is 
mainly due to thermal conduction through a laver which 
may be regarded as 3 mm. thick. Hence it follows that 


increasing the diameter of the filament at the expense of. 


its length by giving it the form of a closely wound spiral 
of wire reduces the loss of heat. 


These are but a few out of many interesting examples 


of the application of science to industry which are 
matters of evervday routine at the G.E.C. Laboratories. 
We have no doubt that the new departinent will become 
a factor of the first. importance in the development of 
the company's manifold products, and that it will make 
a name for itself which will become familiar to engi- 
neers not only at home but also overseas. 
neeme 

Société Francaise de Physique.—On the occasion of the 
completion of the fiftieth vear's existence of the Sociżté Fran- 
çaise de Physique in 1924, a scientific and industrial dis- 
play will be made in the shape of a national physical and 
radio exhibition, in which the principal learned and technical 


societies will take a share, supported by the leading personali- 
ties in scien¢e and industry. The exhibition will be held in 


the Grand Palais, Paris, and the exhibits will embrace many 


industries. 


This device shows that the heat- 


NOTES. 
(Continued from» page 318.): 


The Performance of Industrial Motors and Generators.— 
The British Engineering Standards Association has issued 
Publication No. 168-1923 (1s. 2d. post free), which is a revised 
edition of Specification 72-1917 (in so far as that publication 
applies) dealing with the electrical performance of industrial 
electric motors and generators with '' Class A’’ insulation. 
The specification applies to machines developing 1 b.h.p., kW, 
or kVA and upwards per 1,000 r.p.m., insulated with impreg- ` 
nated. cotton, paper, or silk, wound for pressures not exceed- 
ing 7,000 ү, and having either a continuous or short-time 
rating. Briefly, the new rating is: Temperature rise on 
rated load, 40 deg. C; temperature rise for totally-enclosed 
machines and machines with short-time ratings, 50 deg. C; 
dielectric test, 1,000+ twice rated volts; momentary overload for 
short-time-rated machines, 100 per cent. for 30 вес., for con- 
tinuous-rated machines, 100 per cent. for 15 sec. - sustained 
overloads оп short-time-rated and all totully- enclosed 
machines, none; for continuous ratings, 25 per cent. for two 
hours except for small machines. No provision is made for 
tests of temperature rise after the sustained overloads. A 
separate chapter is devoted to “ Service.Conditions," includ- 
ing the conditions of the cooling air and maximum tempera- 
tures permissible. The specification marks an important de- 
parture from the I.E.C. standard of a 50 deg. C. temperature 
rise without standard overload for all classes of machine. The 
I.E.C. is now considering the adoption of this overload rating 
for industrial machines as an additional international 
standard. 


Modern Hoisting Practice.—A paper was read before the 
Chelmsford Engineering Society, on February 15th, on the 
above subject, by Mr. C. H. Woodfield, M.TI. Mech.E. (director 
of Messrs Woodfield & Co.); Mr. H. B. Tilley oceupied the 
chair. Mr. Woodfield described a portable hoist of a very 
interesting type, to raise 15 cwt., to a height of 95 ft. It 
consists of a tower-like structure up and down one side of 
which runs a projecting platform. "The platform is raised and 
lowered by a small electric motor, and can be made to throw 
off the load at any desired height. The top of the tower-like 
structure can be hinged down to allow the apparatus to pass 
through doorways. Although Mr. Woodfield seemed to prefer 
the hydraulic crane from an engineering point of view, he 
said that the running expenses were twice as much as for 
an electric crane. e 


The British Science Guild. —The Lord Mayor presided at 
a meeting of the British Science Guild at the Mansion House 
on February 27th, and opened the proceedings with some re- 
marks upon the value of science to humanity. 

Lord Askwith, the President, read messages from Sir J. J. 
Thomson and Sir Alfred Yarrow expressing their inability to 
be present at the meeting, and he then moved: ‘‘ That this 
meeting, convinced that the progressive use of scientific know- 
ledge is essential to industry and commerce, and that the 
application of sciéntific method to all public affairs would 
ensure increased efficiency and economy, pledges itself to sup- 
port the ellorts of the British Science. Guild. to. promote 
national and imperial interests by means of these powerful 
factors." Lord Askwith said that scientific discovery had re- 
cently been stimulated by public and private munificence, but 
the general public was inclined to ask what was the use of 
research. It was one of the Guild's functions to educate the 
public and arouse interest in science, and so reply: to the 
question. 

Sir Ronald Ross, K.C.B., F.R.S., in seconding the motion, 
said that although direct research which could be carried out 
by trained men was now provided for in a great degree, the 
pure spirit of science was not so stimulated. He pleaded for 
assistance for. the '' problem-solvers '" of science, those who 
devoted their days and nights to the investigation of great 
questions, and whose work eae the whole of mankind. 

Sir Joseph Cook, M.G., High Commissioner for 
Australia, supported the motion. He said that the discoveries 
of scientists should always be applied to right uses and right 
ends. The misapplication of science had brought much dis- 
credit upon it. One pressing problem was the conservation of 
coal, and he predicted that the time would soon come when 
London would be relieved of its. frequent fogs. 

The motion was carried unanimously, and the proceedings 
concluded with a vote of thanks to the Lord Mavor. 

The Guild has recently published a booklet upon ‘* Science 
in National Life," in which the aims and objects of the Asso- 
ciation are set forth. It says that the most urgent practical 
need to-day is the promotion of the spirit of unity among all 
classes through the alliance of science, invention, and labour— 
discovery, construction, and production. This is the funda- 
mental object of the Guild, and 16 is achieved by aiding 
scientific workers, and by the diffusion of knowledge through- 
out the country and Empire. 


Educational.— MaNcHEsTER.—The Manchester Citv Council 
is offering a number of research scholarships at the Municipal 
College of Technology for the year 1923-24. The scholarships 
will be of a value not exceeding £100, and will be awarded 
in July. 
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The Electrical Engineer and Chemist.—In a lecture upon 
" Some of the less obvious uses of Electricity," delivered 
before the Edinburgh Electrical Society recently, Mr. W. F. 
Martin, A.I.C., emphasised the need for close co-operation 
between the chemist and the electrical engineer. The object 
of the lecture was to disclose the many chemical and physical 
processes into which electricity entered as an agent. Among 
other things he mentioned the rendering of gases luminous 
by means of a spark coil for spectroscopic examination; 
Róntgen rays; and the influence of magnetism on light rays. 
The lecturer conducted a number of experiments to illustrate 
his remarks. | | 


Making Hay without Sunshine.—On February 22nd, at 
the Houldsworth Hall, Manchester, Mr. R. Borlase Matthews, 
M.I.E.E., lectured on the above subject to the Manchester 
branch of the National Farmers’ Union. ‘The speaker pointed 
out that hay-making was distinct from grass-drying, which 
rendered the grass useless for hay. It was only by the proper 
combination of the required temperature (produced by the 
natural heating of. the green grass when stacked, and con- 


trolled by the amount of air blown into the mass), with . 
Buitable dimensions for the ricks, that successful results could’ 


be ensured. Samples were shown which were, taker from 
ricks which were made under specially adverse conditions. 


United States Electric Vehicle Market.—The truck | 


division, of the electric vehicle market was active during 
February. Two manufacturers had sufficient orders on hand 
to keep their factories operating at capacity until the end of 
March. The New York Edison Co. placed orders last month 
. for 20 electric trucks. The orders for electric trucks booked by 
one firm during January were equivalent to 30 per cent. of 
the company's total business јл 1922. .. . 

Public utility companies in the United States purchased 150 
electric trucks last year. Figures recently collected by the 
Electric Vehicle Bureau of the Edison Co. show that the 
sales of electric trucks in Manhattan and the Bronx—two 
sections of greater New York—in 1922 were 42 per cent. 
greater than in 1921, while the tonnage of the trucks sold 
during the same period showed an increase of 102 per cent. 

In an effort to provide adequate facilities for the increasing 
number of its customers, the Commercial Truck Co. will shortly 
open a service station and garage in New York with accom- 
modation for 150 trucks. Another firm is remodelling a large 
stable which, when completed, will be used as a garage for 
175 electric vehicles. The Walker Vehicle Co., of Chicago, 
recently awarded a contract for the erection of a three-storey 
garage іп, Long Island City, N.Y., which will be able to 
accommodate 350 electric trucks. 

Sixty-seven electric trucks and passenger. cars, valued at 
82,194 dollars, were exported during November.—Reuter's 
Trade Service. 


Boiler-house Economy.—Mr. C. S. Grieff, of the Paisley 
electricity works, read a paper on the above subject at a 
ineeting of the Paisley Association of Electrical Engineers on 
February 90th. He laid stress upon the necessity for a 
qualified chemist in every boiler house of reasonable size, and 
advocated the charging for fuel on a thermal rather £han a 
weight basis. Special attention was devoted to the treatment 
of feed water. 


rà 


INSTITUTION NOTES. 


Institution of Electrical Engineers.— WESTERN CENTRE.— 


On March 13th, Mr. E. H. Shaughnessy, O.B.E., is to deliver 
a lecture on ‘‘ The Imperial Wireless Station at Leafield."' 
Lantern slides will be shown, апа-а radio demonstration will 
be given. | 

The summer meeting of the Centre 1s to be held from 
May 25th to 28th, at Plymouth. . Two provisional programmes 
have been drawn up, and a perusal of these conveys the im- 


pression that the outing will be a delightful one, if the 


weather permits. 


Royal Institution.—Sir Ernest Rutherford is to deliver a 
lecture on “ The Life History of an Alpha Particle from 
Radium ” at the Institution on March Brd. 


OUR PERSONAL COLUMN. 

The Editors invite clectrical engineers, whether connected 
with the technical or the commercial side of the profession 
and tndustry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted аз to their 
movements. | TN | СС 


It 13 announced in the Board of Trade Journal that Mr. - 


N. EtMstiE, of the Department of Overseas Trade, has been 
appointed H.M. Trade Commissioner in New Zealand, in 
succession to Mr. R. W. Dalton. Mr. Elmshe spent twelve 
years in the engineering profession in various capacities, in- 


cluding four years in Australia. He served in the Army from 
September, 1914, to April, 1918, when he was seconded for 
duty as Section Director at the Ministry of Munitions. He 
entered the Department of Overseas Trade (Empire Division) 
in April, 1919, and has been Assistant Director in that Division 
since June, 1922. Mr: Elmslie was to leave England on March 
3rd to take up his duties at Wellington. . | 

The Hull City Council, after a long discussion, negatived 
a recommendation of the Tramways Committee that the salary 
of Mr. E. S. Rayner, the tramways manager, be increased. 
The original recommendation was for an advance of £200 per 
annum, but the voting took place on an amendment for £100, 
which was defeated by 30 votes to 25.—Hastern Morning 
News. 

The S.A. Mining and Engineering Journal, just to hand, 


states that Mr. J. W. Kirkland, president of the South 


African Institution of Engineers and past president of the 
South African Institute of Electrical Engineers, was enter- 
tained at a farewell dinner given in his honour by the past 
presidents and members ef the councils of the two institutions 
at the Scientific and Technical Club on Friday evening, Feb- 


ruary 2nd, on the eve оѓ his departure from South Africa to - 


take up his néw appointment. | NNNM. Ж 
A tiffin party was held at the Shanghai Club on January 
17th to bid farewell to Mr. A. H. BLAGDEN, deputy engineer- 


in-chief and manager of the Shanghai electricity undertaking." 
Mr. T. H. U. Aldridge, the engineer-in-chief and. manager,. 


on behalf of the foreign members of the staff of the depart- 
ment, presented Mr. Blagden with a silver tea service and 


salver, and in doing so expressed the deep regret which was . 


felt by all that Mr. Blagden was leaving the department, 
especially as the reaeon for his doing so was the breakdown of 
his health. Mr. Aldridge referred to the excellent service ren- 
dered by Mr. Blagden to the department during a period of 
91 years, and to his deep personal regret upon parting with 
such a valuable colleague and friend as Mr. Blagden had been. 
He hoped that Mr, Blagden's health would soon be restored 
and that he would live to spend many happy years in the old 
country which they all loved so much. Mr. A. W. Burkill, 
chairman of the Electricity Committee, expressed the deep 
regret of the committee at Mr. Blagden's departure and re- 
ferred to the high estimation in which Mr. Blagden had 
always been held by the committee. | Another member of the 
staff spoke of the good feeling which had always existed 
between the staff and Mr. Blagden. Mr. Blagden expressed 
his thanks for the gift and for the expressions of good will. 
He would look forward to agàin meeting some of the staff 
from time to time in the old country. | : 
Mr. Е. SWARBRICK, electrical engineer, of Pasingstoke, has 
been retained as consulting engineer to the Cleethorpes Cor- 
poration in connection with its electricity extension scheme. 


The residence of Mr. A. A. BLACKBURN, Corporation tram- , 


ways manager, Huddersfield, was burgled recently. Мг. 
Blackburn gave chase but the burglar managed to get away 
with a number of articles. On the previous night the premises 
of Alderman CawNBY, the chairman of the Tramways Con- 
mitte, were entered; but the culprit contented himself with 
satisfying the '' inner man." STA 

Е Е J. Ryxp has given up his business at Cardiff, where 


he has acted as South Wales representative for various engi- | 
neering firms, in order to take up a position with the. County : 


of. London Electric Supply Co., Ltd., on the head office 

staff at Moorgate Court, E.C.2. » | 
Obituary.—Mr. SIDNEY SHaRP.—The ranks of electrical 

friends and associates of mature years and long acquaintance 


have been thinned once again by the death of Mr. Sidney | 


Sharp, M.LE.E., of 12, Victoria Street, Westminster, S.W., 
which occurred at his residence at Ealing on March Ist. The 
earliest work with which we can recall his association was 
the Oldham Exhibition, where he was in charge of the electric 
lighting arrangements. Mr. Sharp was actively engaged in 
electrical installation work as far back as the ‘eighties of last 
century as a partner in the firm of Sharp & Kent. He was 
interested in supply plants put down at Holloway, at Guild- 
ford, at Kelvinside, &c.. The undertaking of the Kelvinside 
company was taken over by the Glasgow Corporation many 
vears ago, and it was then that Mr. Sharp came to London, 
where he has since been in business as a consulting engineer. 
He devoted much attention to country house and similar in- 
stallations. He was an active and useful member of the In- 
stitution of Electrical Engineers, which he joined as an 
associate in 1886, becoming a full member five years later. 
Subsequently he became a member of Council and later was 
one of the honorary auditors, in which capacity he rendered 
service which was highly appreciated. As honorary secre- 
tary of the Dynamicables he reached the ideal in respect of 
efficiency. Mr. Sharp was in his 73rd year. His death -will 


be felt keenly as a personal .loss by | remaining associates, | 


especially those with whom he was accustomed to meet at the 
St. Stephen's Club, . Westminster, | - 


XE ee у TEN 
We are indebted to a correspondent for the following addi- 


tional  particulars:—'' Sidney Sharp, | M.Inst.Mech.E., 
M.L E.E.. was born at Albury. Surrey, in June, 1850. He was 
educated under Dr. Godby at Henley-on-Thames, and was cox- 
swain of the school boat at Henley Roval Regatta... About the 
end of 1868 he entered a Mercantile House at Port Elizabeth. 
As a gunner in the Volunteer Artillery he was one of the Guard 
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of Honour when the late Duke of Edinburgh Visited the Port. 
In July, 1870, on the discovery of the Diamond Fields, he with 
three or four friends formed a party іо go and search for 
diamonds on what was then bare land, but is now Kimberley. 
He took part in the ' Moonlight Rush,’ the members of which 
were armed in case of opposition by the Boers. The diamond 
digging yielded more in hard work and adventure than in 
diamonds, so returning to England he assisted his father in 
the old gunpowder business at Chilworth of J. T. & S. Sharp, 
afterwards 5. Sharp & Sons. About 10 years later (1881), on 
the lease running out, the partners decided to take the oppor- 
tunity of relinquishing a business entailing so much anxiety 
for the lives and limbs of those employed by them, and Sidney . 
Sharp took up the study of electricity under Robert Hammond 
at the School in Hanover Square. About the year 1884 he was 
in charge of the electric lighting of the Oldham Industrial Ex- 
hibition. Later he superintended the complete installation of 
electric.light and plant to produce it at Ashton Court, near 
Bristol. The partnership of Sharp & Kent was formed in 
January, 1586, and lasted until 1897. Mr. Sharp returned from 
Kelvinside, Glasgow, in February, 1899, and started in private 
practice in Westminster, retiring only at the end of last Sep- 


tember. His work included Netherne Asylum, Surrey County || 


Council; Park Prewett Asylum, Hants. C:C.; Hardwicke, 
Grange (for the late Mt. Frank Bibby); Rossie Priory (for. 
Lord, Kinnaird); Glamis Castle (for Lord Strathmore); and 
Maynooth College. ^ ^ | | d 

Mr. G. Gozzett.—The death took place suddenly on Feb- 
ruary 24th of Mr. George Gozzett, who.had for some years 


been in business as an electrical engineer at 108, North Road, , 


Southend-on-Sea. He was 49 years of age. 
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NEW COMPANIES REGISTERED. 


Bayliss, March & Newey, Ltd. 187,967 .—Private com- 
pany. Registered February 21st. Capital, 900 in £l shares. То adopt 
un agreement with H. March and W. Newey, trading as March & Newey, 
at 217, Holliday Street, Birmingham, electrical manufacturers, of the 
first part, F. C. Russon-Bayliss and J. B. Duddleston, trading as Bayliss, 
Duddleston Electrical Supplies, at 24, Weaman Sirect, Birmingham, of the 
scond part, F. W. Bayliss, of Russell Road, Moseley, Birmingham, of the 
third part, and V. Smith, of '' Primrose Cottage," Hampton-in-Arden, War- 
wick, of the fourth part, and to carry on the business of merchants, manu- 
facturers, brokers, ел, manufacturing electrical engineers, stampers, 
piercers, metal manufacturers, &c. The subscribers (each with one share) 
ure:—F. C. Russon-Bayliss, 24, Weaman Street, Birmingham, manufacturer; 
H. March, 217, Holliday Street, Birmingham, manufacturer. F. C. Russon- 
Bayliss signs as director. Remuneration as fixed by the company. Registercd 
оћсе : 217, Holliday Street, Birmingham. 

'Regis- 


Harrisons, Ltd. (188,039).—Private company. 

tered February 23rd. Capital, £1,500 in £1 shares. To take over the busi- 
ness of an electrical engineer and contractor carried on by A. R. Harrison, 
of 84, Oxford Street, Manchester. The first directors are :—A. R. Harrison, 
251, Princess Road, Moss Side, Manchester; Mrs. A. Harrison, 251, Princess 
Koad, Moss Side, Manchester. Qualification, £100. Secretary: A. R. Harri- 
sun. Registered office: 84, Oxford Street, Manchester. 


Uneeda Welding Co., Ltd. (12,5/9).— Private company. 
Registered in Edinburgh February 23rd. Capital, 23,000 in £1 shares. To 
carry on the business of electric welding, oxy-acetylene cutiing, brazing, boiler 
and ship repairing by metallic arc, &c. The first directors are :—G. G. 
Musted, 271, Dumbarton Road, Partick, Glasgow, electric welder; G. J. 
Ferguson, 433, Paisley Road, Bellahouston, Glasgow, engineer; J. J. Fer- 
en 50, Wellington Street, Glasgow, еа Qualification, 100 shares. 
cgistered office: 50, Wellington Street, Glasgow. | 


Friend, Wintle & Co., Ltd, (188,155).—Private company. 


Registered February 28th. Capital, in £l shares. To adopt ап 
agreement with Н. Wintle for the sale of the business known as Friend, 
Wintle & Co., and to carry on the business of electricians, mechanical 
engineers, suppliers of electricity for light, heat, motive power, or otherwise, 
&c. The subscribers (each with one share) are:—H. Wintle, 22, The Walk, 
Cardiff, electrical engineer; К. W. Nicholas, 31, Queen Street, Cardiff, solici- 
tor. H. Wintle (permanent managing director). Solicitors: R. W. Nicholas, 


31, Queen Street, Cardiff. 

Flactem Wireless, Ltd. (188,082).—Private company. 
Registered February 26th. Capital, £5,000 in 4,000 ordinary shares of £1 
each and 20,000 deferred shares of 1s. each. To take over the business of 
a wireless electrical engineer carried on by C. F. Metcalf at Cow Green, 
Halifax. The permanent directors are:—C. F. Metcalf, 29, Rossall Road, 
Harehills, Leeds (manager); А. E. Masser, “ West Court," West Avenue, 
Roundhay, Leeds; N. D. Vine, 5, Churchwood Avenue, Headingley, Leeds; 
M. Barker, 78, Stratford Street, Dewsbury Road, Leels; J. C. Birch, 2, 
Brunswick Place, Leeds. Qualification of C. F. Metcalf, 1,000 ordinary 
and 5,000 deferred shares; of other permanent directors, £50; of other directors 
(except. managing director), £500. Remuneration as fixed by the company. 
Registered offic: The Chambers, 7, Park Square, Leeds. 


OFFICIAL RETURNS OF ELECTRICAL 


| COMPANIES, - 


James Keith & Blackman Co., Ltd.—Satisfaction in full . 


on February 15th, 1923, of first debenture dated May 5th, 1913, securing £170. 
Issue on February 20th, 1923, of a £200 debenture, part of'a series already 
registered. |: x MA a 


Teignmouth Electric Lighting Co., Ltd.—Satisfaction:in ^ 


п: February 19th, 1923, of debentures dated July 6th, 1922, securing 


Particulars filed of £5,000 debentures auihspised February 19th, 1923, { 


charged on: the company's, undertaking and property, present and future, in- 
cluding uncalled capital, the amount of the present issue being £4,000. 


Metropolitan. Vickers Electrical Co., Ltd.— Satisfaction to 
the extent of the balance outstanding on January Ist, 1923, of prior lien 
debentures under a trust deed dated March 27th, 1908, securing £300,000. . 


1 


Melbourne Electric Supply Co., Ltd.—A trust deed has 
been registered, dated February Sth, 1923 (supplemental to trust deed dated 
January 31st, 1922) to secure £300,000 mortgage debeniure stock, constituting 
a specific charge on freehold properties in Australia, and a floating charge 
on the company's other assets, present and future, including uncalled capital, 
subject to first and second debenture stocks. Trustees: Anglo-American De- 
benture Corporation, Ltd. (The siock was sold at 100 per cent., less § per 
cent, brokerage.) 


Ashley Wireless Telephone Co., Ltd.—Mortgage debenture 
dated February 9th, 1923, to secure all moneys due or to become due to 
mortgagees charged on the company's undertaking and property, present 
and future, inclüding uncalled capital. Holders : Automatic Telephone Manu- 
facturing Co., Ltd., Milton Road, Edge Lane, Liverpool. 


Battiscombe & Harris, Ltd.—Charge on the company's 
undertaking and property, present and future, including uncalled capital, 
dated February 16th, 1923, to secure advances up to £2,000. Holder: Mrs. 
E. A. Humphrey, * Park House," Cookham, Berks. (The «harge ranks in 
priority to £10,000 debentures issucd on December Ist, 1922.) 


Cox-Cavendish Electrical. Co., Ltd.—Issue on January 
22nd, 1923, of £1,250 debentures, part of a series already -registered. 


Comac Manufacturing Co., Ltd.—R. M. Ward, of 44, 


Church Road, Barnes, S.W., was appointed receiver on February 12th, 1923, 
under powers contained in debenture datéd April 20th, 1921. 


Acme Welding Со.,: Ltd.—E. С. Myring. of SalisBur 


House, London Wall, E.C.2, was ‘appointed receiver on February 19th, 1923, 
under powers ‘contained in debenture dated October. 4th, 1922. | 


Macintosh Cable Co., Ltd. (72,097).—Return dated. 
November 14%, 1922, · Capital, :2100,000 in 75,000 ordinary and 25,000 prefer- 
ence shares of £1 each. 51,008 ordinary and 23,997 preference shares taken 
up. £13,004 paid. £62,001 considered ds paid. Mortgages and charges, 6,500. 


Phenix Dynamo Manufacturing Co., Ltd. (77,660).— 
Return dated January 2nd, 1923. Capital, £60, im 48,400 ordinary shares of 
21 each and 1,160 preferenve shares of '£10 each: 29,007 ordinary апа 1,160 
preference shares taken up. £19,607 paid on 8,007 prdinary and 1,160 preference. 
£21,000 considered as paid on 21,000 ordinary. Mortgages and charges, nil., 


po 


THE annual meeting was held on Friday 

W. T. Henley's last at the Great Eastern Hotel, Bishops- 
Telegraph gate Street, Sir George Sutton, Bart., in 
Works Co., Ltd. the chair. In proposing the adoption of 
the report, the chairman, after congratula- 

ting the shareholders upon the fact that Mr. A. A. Campbell 
Swinton had been added to the board, said that, with regard 
to the balance-sheet, on the liability side the figures were prac- 
tically the same as they were a year ago. On the assets side, 
the additions for plant and machipery amounted to £81,983, 
as against £141,000 in the previous year. The investments in 
gilt-edged securities which were in the balance-sheet a year 
ago had disappeared, having been sold. The other items 
which notably differed from the previous year were: stock- 
in-trade, £442,000—a reduction of £80,000; debtors, £334,000, 
which showed a reduction of £88,000, and bills receivable, 
Treasury bills, and cash in hand, £769,000, or an increase of 
£318,000. Those figures gave an exact indication of the trade 
for the past year—a reduction in the stock, a reduction in the 
debtors, and an increase in cash. Those results were due to 
the cautious way in which the business had been conducted. 
The declining trade might have resulted, as it had in many 
cases, in an increase in saleable stocks, a large amount of 
debts which could not be collected, and a corresponding de- 
crease in the amounts of the cash balance. Coming to the 
profit and loss account, they had written off £4,000 more for 
depreciation than they did a year ago. Оп the credit side, the 
trading profit was £249,000, as against £263,000 in the pre- 
vious year. "The final result was that with the £7,595 profit 
which they made on realising their Government securities, the 
balance to be carried forward was 23923 000, as against £260,000 
brought into the account. 'The board were not asking them 
to put aside anything this year for the pension funds, as there 
was no necessity for it. There might be some recent share- 
holders who thought that a larger dividend might have been 
paid without endangering the stability of the company. "That 
might be so, but the board. had preferred to continue to 
adopt that cautious policy which they had carried out in 
the past by which they realised that it was more important 
that the financial stability of the company should be main- 
tained and that the shareholders should have a sense of 
security that their capital was all right rather than have 
un extra one or two per cent. dividend. They knew that three- 
quarters of a million was a very large eum for them to hold, 
but it had accumulated by reason of the: depression in trade, 
Was that depression going to continue? They hoped not, but 
they would be wise to keep their cash reserves to meet the 
increased trade when it came. They had spent and‘ were still 
expending large sums in improving their works, in increasing 
their output, and in extending their operations generally. 
There had been a very large expenditure on new research 
laboratories at Gravesend which were practically finished, but 
thev were not entirely paid for.: During the last four years 
their expenditure on capital account had been as much as 
£400,000. Last year it was £88,000. They also had to re- 
member that they might have to provide very large sums for 
depreciation in consequence of the high prices they had had. 
to pay for machinery and buildings since the Armistice, which 
might not represent their full value in the future. There was 
another possibility in regard to expenditure which they might 
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have to make. The lease. of their premises in Blomfield 
Street expired in two years' time, and they might not ba 
able to rent suitable premises in which to house their staff, 
Which numbered 300 or 400. They might be compelled to buy, 
or even to build, and such a building .would cost at least 
£350,000, On the whole, he thought the board deserved the 
congratulations of the shareholders. They thought that a 
very fine result had been achieved in a time of great depre- 
sion of trade such as the present generation had not hitherto 
known; a tune when some manufacturing companies had 
nearly, if not entirely, come to grief, while they bud been 
able to maintain a very. handsome dividend and an uniin- 
paired, indeed a stronger financial position. He did not want 
the shareholders to be under any misapprehension as to 
the position in. regard to the depression in. trade. As far 
as they were concerned, it was more in the depression of prices 
that they were affected than the depression of output. As a 
matter of fact, the output of the business in most of the 
departments had been greater last year than in any year 
in the history of the company. It was bad for them that 
prices were far too low. They had not. added to the unem- 
ployed. The actual position of the business to-day was that 
they were employing in the factories 50 per cent. more people 
than before the war. That was а very wonderful result, 
considering What the trade had gone through. He knew it 
Was the custom to biame Governments for bad trade, but 
he wanted to acknowledge what the Government had done by 
placing reproductive orders, particularly in connection with 
the extension and develupment of the telephone system, and 
by the passing of the Trade (Facilities) Act, in helping 
industry back to peace conditions with regard to the future. 
He could sav that the first half of last vear was the most 
depressed period they had known for many years. Gradually, 
after June, trade began to ппргохе. [t had improved very, 
very slowly up till now, and they must hope that, being very 
slow, it would be very sure. They would have seen the con- 
siderable rise that bad taken place in the last few months 
in copper, tin, and lead, which were three of the principal 
materials they used. Hie looked upon that as a very sure 
indication of Improvement in trade. He did not believe that 
any gambling had put. those prices up; it was the steady 
demand which had increased the prices, and it was an indica- 
tion that orders which had hitherto been beld back in the 
expectation of a lowering of prices, were now coming forward, 
us people realised that they were not likely to get cheaper 
prices in the immediate future. Labour was still with them 
about double what it was before the. war, and he did not 
look for any considerable reduction. in labour costs. They 
held the opinion that the future of the electrical industry, in 
which they held an important position as cable manufacturers, 
could not be measured. They thought its future wus greater 
than they could measure, and they were therefore very opti- 
mistic, and they had great hope that with.good management 
and good direction the long future of the company would be 
as satisfactory as its long past had been. With regard to 
the Henley Туге and Rubber Co., last year he told them 
that that company had not been able to make both ends meet. 
The result for 1022 was somewhat better. They made a profit 
last vear, but thev had not received any dividend. "They had 
no doubt about the ultimate success of the company, but at 
present they were working under very great difficulties. Last 
year tires were imported into this country to the value of 
over four inillion sterling. During the war their factories and 
practically all. British factories were qjnonopolised byv the 
Government for war work. They were therefore unable to 
export, and other countries, notably the U.S.A., came in and 
secured the goodwill which they. had created. That was one 
reason for the depression in the tire industry. Then, again, 
the French tire, which was largely used in England, was made 
at a very much lower cost than it was possible to make it 
here, because of the low value of the frane. Referring to 
the restriction on rubber output, which was adopted by the 
rubber growers on the advice of the Committee which was 
appointed by the Colonial Office, the chairman adversely eriti- 
cised the constitution of the Committee, the result of whose 
action was that, instead of their buving rubber at 74. or 
dd.-per lb., the price had been forced up to Is. 6d. That 
meant, he said, that the action of the Governinent had had 
the effect of Increasing the cost of tires made in this country, 
and, what was more important, of increasing the cost of 
Wires used for electric light purposes. The restriction measures 
would not give price stability, which: was one of the most 
necessary things if the trade was to improve. 


Мг. Sydney. Gedge, the former chairman, who is in his 


th vear, seconded the motion, which was adopted after a 
short discussion of a congratulatory character. 
| The report for 1922 shows a net profit of 
Davis and £12,561, plus £17,741 brought forward and 
Timmins, Ltd. £23,971 recovered. in. respect of excess 
i | profits duty and adjustment of income tax, 
makimg £54,573. Out of this there is put to general reserve 
£40005 to income. tax account £1,541.. The preference. divi- 
dend of 6 per cent. for the. vear: requires £3,600, after whieh 
S per cent. is paid on the ordinary and a bonus of 17 per 
cent. out of the profits (both free of income tax) leaving to 
be carried. forward, subject to corporation. profits tax, 1922, 
£30 652. Mr. G. E. Timimins, for many years director and 
works manager, has been appointed managing director in the 


place of the laté Mr. G. E. Davis. Mr. A. E. Pettit, miming 
and mechanical engineer, has been appointed, to fill the 
vacancy on the board. caused by the death of the late Mr. 
Davis. The shareholders of the company. were acquainted. by 
circular letter in December, 1922, with the | re-organisation 
rendered necessary by the premature death of Mr. G. E. 
Davis, its managing director. The appointment of Mr. Pettit 
asa director, of which the shareholders were informed in this 
circular letter, has been fully justified, but notice has recently 
been given of the intention to propose at the general meeting 
(on March 14th) the appointment of two additional directors : 
W. E. Stewart, merchant and East India agent, and F. Le 
Neve Foster, solicitor. °' The directors feel that under the 
present conditions of trade and, of course, assuming that the 
appointment of Mr. Pettit is confirmed, they are pot justified 
in making any further additions to the board.” 


; | After placing £130,000 to reserve and 
City of London other funds (compared with £97,000 a year 
Electric Light. ago) and £30,000 to a dividend equalisation 
ing Co., Ltd. fund, the directors, subject to completion 

| of the audit, recommend the payment ot 

the following dividends, less income tax at 5s. 3d. in the £: 
7s. 2d. per share on the 6 per cent. cumulative preference 
shares, making, with the interim dividend, 6 per cent. for the 
year ended December 31st, 1022; Өз. 6d. per share on the 8 per 
cent. cumulative second preference shares, making, with the 
interim dividend, 8 per cent. for the vear; 2s. per share on the 
ordinary shares, making, with the interim dividend, 15 per 
cent. for the year. This leaves about £30.230 to be carried 
forward, compared with £29,844 brought forward from 1921. 


The half-yearly meeting was held in 
Tyneside Tram: Newcastle-on-Tyne on February 27th. Mr. 
ways and G. E. Rogerson, who presided, said that 
Tramroads Co. the гас receipts for the vear were 
£46,407, as compared with £62,529 for 1921, 
а decrease of £16,122. All sections of traflic showed a decrease, 
which was almost entirely due to the severe trade depression. 
Notwithstanding the decrease above mentioned, however, the 
gross profit was only £1,694 less than for 1921, as expenses 
had been considerably reduced. They had spent à consider- 
able sum on renewals during the past year. This was neces- 
sary, for during the war period they got very far behind in 
this work, and it would take no little time to make up leeway. 
It would be some time before they got the rolling stock up 
to its pre-war standard. The report showed that the traflic 
receipts for the past half-year were £6,212 lower than the 
corresponding half-year of 1921. While not venturing to fore- 
cast the results for the current year, he expressed the belief 
that the receipts would improve. 


Mr. G. D. Killey, the new chairman, 
presided at the annual meeting on Febru- 
ary 27th. In presenting the report and 
accounts, briefly dealt with in our last 
issue, he said that there had again been a 
decrease in traffic and revenue, but at the same time working 
expenses had also been reduced, The number of passengers 
arried was 11,719,762, a decrease of 1,670,005. Тһе com- 
pany's prosperity depended upon that of the port, and so far 
there had not been the revival which had been noticed in 
other directions. To encourage trate it had been decided to 
reduce the price of season tickets and at the same: time add 
to the facilities connected with them. Ordinary fares had 
already been reduced in certain cases. A favourable result 
was anticipated from these reductions. A shareholder con- 
sidered that the Government compensation fund should not 
be used to pay off debenture interest; he thought expenses 
might be further curtailed. Another shareholder considered 
that the directors had acted in the best possible manner. The 
report and accounts were adopted. 


At the annual meeting of the company, 

South Metro- on February 95th, Mr. Henry St. J. Wink- 

politan Electric worth (chairman) stated that the energy 

Light & Power sold amounted to 2.000,00 kWh imore 

Co., Ltd. than in 1921, an increase of nearly 12 per 

per cent. Owing to reductions in the pnce 

of coal, &c., and increased efficiency, the total cost. per kWh 

sold had fallen from 1.494. to .99d. Тһе financial results 
were reported in our issue of February 23rd. 

The chairman said that although a definite scheme of super- 
annuation for the employés had not vet been formulated, they 
had decided to hypothecate £10,000 for this purpose, He re- 
called that twelve years ago a 10,000-V. transmission system 
had been adopted; this had since become standard practice 
and the company's transmission system was up-to-date, well 
able to fit in with modern methods of supply, and could 
readily be extended to cope with increased demands. "Ph? 
total expenditure on works amounted to £1.000,000, The 
West Kent Co., which was again paying a dividend of 10 per 
cent., had laid mains during the year to give supply to a 
number of growing districts in its area, and to afford a bulk 
supply to the Bromley (Kent) Electric Light & Power Co.. 
Ltd., which was now arranging to transfer the whole of its 
load to the company. The continual growth of the demand 
made it imperative to proceed with the erection of the Belve- 
dere station, and if the consent of the Electricity Commis- 
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sioners was obtained, the work would be: proceeded with at 
once. They believed that the railway lodd would ultimately 
come to the company, as it would be able to produce more 
cheaply than was possible by the extension of an existing 
London station. ZU MEL. "a CN 

AVith regard to the current year, Mr. Winkworth said that 
both the sales and amount of connections showed an increase 
over those of the equivalent period of 1022. i 


| The report of the directors for the year 
Underground 1922 shows that the total receipts were 
Electric Railways £937,626, an increase of £117,624; the ex- 
Co. of London, penditure was £124,566, a decrease of 
- Ltd. ~ £41,435; leaving a net income of £763,060, 
: an increase of £159,059. From this were 
deducted : Interest plus income tax on the 44 per cent. bonds, 
£111,540; interest on the 6 per cent. three-year secured notes, 
£38,037; and interest on the 6 per cent. first cumulative 1п- 
come debenture stock, £76,380; leaving a balance of 2536.803. 
From this £60,000 has Leen appropriated, to special reserve, 
and the balance of £476,803 is to be distributed as follows : 
Interest on the 6 per cent. income bonds (2 per cent. plus tax 
for first half-year, and 3 per cent. plus tax for second half- 
year), £427,824; carried forward £48,979. Nothing was 
carried forward in 1921, The special reserve is for the equali- 
sation. of interest on the 6 per cent. income bonds and on the 
6 per cent. first cumulative income debenture stock. Steps 
have been taken ta.redeem and.cancel the 6 per cent. three- 
vear secured notes, due this year, by the sale of collateral 
securities. Already £193,000 out of a total of £700,000 has 
been so dealt with. The book value of investments is reduced 
by £25,548 due to the sale of the above-mentioned securities 
—£250.000 . London, Electric Railway Co.'s 4 per cent. deben- 
ture stock. . The temporary loans from bankers now total 
£910,000, or £190,000 less than a year ago. "The Associated 
Equip ment Co. has repaid advances to the extent of £55,000. 
The report contains a summary of the operating and financial 
results of the subsidiary companies, which were reviewed in 
our issues of February 16th and 23rd and March 2nd. 
The meeting of the company was held yesterday (Thursday). 


Mr. Walter Leaf (chairman) presided 

St. James’ and at the annual meeting on February 27th. 
Pall Mall Electric In presenting the report and. accounts, 

Light Co., which were briefly reviewed in our issue 
Ltd. . . of February 16th, Mr. Leaf said that the 
| .- prosperity of 1921 had been. outdone by 
that of the year under review. Not only had there been a 
remarkable growth in output and revenue, but the efficiency 
of the plant and organisation had been considerably im- 
proved, which was of great value, both as a permanent basis 
of success and for its economic significance to the country as 
a whole. In spite of an all-round increase in costs the com- 
pany had been able to return to Ње pre-war basic charge for 
lighting of 6d. per kWh. ‘The enhanced efficiency of the 
system had nearly counterbalanced every increase in the items 
of cost. The growth of economy in generation was accounted 
for by the improvements carried out at the bulk-supply station 
in Grove Road. During the year the steam station at Carnaby 
Street had been closed down and the whole of the supply was 
now taken from the Central Co. The business of that com- 
pany was rapidly extending. A second 10,000-kW  turbo- 
alternator and two large boilers were brought into full 
running in April last, and the result had been very good. The 
actual amount of coal saved. by the plant was no less than 
4,000 tons during the year. At the same time the price of 
coal had fallen, and the effect of these two factors had been 
the reduction of generating costs from 1.525d. to 11914. per 
kWh. The final result was that the output had mcreased by 
7.33 million kWh at a cost of £18,536 less. A’ further 
15,000-E W set was on order, and it should be ready for service 
in time to meet the winter's load. Another 15,000.kW set 
was in eontemplaticn; this would raise the capacity of the 
station to about 70,000 kW. During the last two vears the 
efficiency and comfort of the staff had been improved by the 
building of a new administrative block entirely by the com- 
рапу'в own men. 

The Central Co. had given notice to repay the current issue 
of 8 per cent. notes on April 1st.. The holders had been 
offered three-year notes in their place bearing interest at 54 
per cent. The terms were generous and the conversion should 
be carried through without difficulty. The. Inland Revenue 
Authorities had withdrawn their claim for Corporation Tax 
from the companies, and an extension of the exemption period 
to December 31st last had been secured. The chairman hoped 
that it would not be. long before this unwelcome imposition 
would be withdrawn. altogether. mE RC 4 

The improvements in the operation of the Central Co. were 
reflected in the accounts of the St. Tames's Со. Although an 
additional 3,000,000 kWh.had been purchased it cost £8,830 
less. This decrease was partly off-set by increases under the 
head of repairs and maintenance, which included the renewal 
bf battery plates, and the extension of the battery was another 
additional charge. Dealing with the.prospects of the current 
vear, Mr. Leaf said that the. alterations now being made in 
Regent Street “would cause a loss of customers for the time 
being, but. would finally result in improved business for the 
company. At the Same time the price of coal was again 
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rising, and that would mean ‘increased generating costs, It 


had been decided that the best way of meeting the expansion 
of the system was by doubling the pressure. For some time 
they had been preparing for this by placing all new consumers 
on a pressure of 220 V across the outers of the present system, 
and the time had now come when the older consumers would 
have to be put on a higher pressure. They were, therefore, 
adopting a 220/440-V, three-wire system of distribution. This 
would involve a considerable capital outlay in the near future, 
though much less than would be required by the addition of 
new mains. As the consumers had been given the pre-war 
rate of charge again it was considered just that the share- 
holders should receive the pre-war rate of dividend, and the 
dividend of 124 per cent., with a 2 per cent. bonus, was the 
same as had been paid from 1897 to 1904. Referring to the 
question of electricity supply in London, the chairman. said 
that the Bill now before Parliament would form an important 
step towards unification, if passed. 
 'fhe “Triple Alliance `“ of the Central, Westminster, and 
St. James's-Companies was now an essentkil. part of the daily 
routine. They had secured by mere goodwill and friendly 
feeling all the advantages which could be realised by actual 
amalgamation. , | 
_ А shareholder said that he considered that the time had 
come when the £5 shares should be divided into five shares 
of £l each. This had been done with success by the City of 
London Electric Lighting Co. In reply, the chairman said 
that the matter had been considered, but the board had come 
to the conclusion that no advantage was to be gained by such 
a division of the shares. | 5 
The report and accounts were adopted, and at a subsequent 
extraordinary general meeting the London companies’ Bill 
received approval. | | | M M. T 
| The annual meeting was held on feb- 
ruary 27%. Mr. E. Garcke, who presided, 
politan Electric said that the year had been a very arduous: 
Power Supply one for the officers. The output of over 
Co. 65,000,000 kWh was a substantial increase 
| upon the output of any previous year, 
although trade conditions were still bad. The company was 
fortunate in serving a district in which there was a consider- 
able diversity of demand for electricity; if the consump- 
tion was lower in one direction it was compensated for by an 
increase in another. SORTE T 
The net revenue was £172,800, as compared with £131,700 
in 1921. The contribution to .the. reserve, of £50,000. was 
double that of the previous year, and £7,000 was carried for- 
ward as compared , with. £5,000 brought in. | $i 
, The company was now carrying on the direct supply of 
electricity to consumers in fourteen separate . districts, in 
addition to extensive business in bulk supplies. Some of the 
bulk-supply arrangements were concluded too recently for 
their effect to be seen in the accounts, but considerable bene- 
fits. were expected from them. А trunk main twelve miles in 
length had been laid to link up the company's St. Albans 
station with the Luton Corporation undertaking. The com- 
pany had commenced to give a bulk supply. to the Tottenham 
District Light, Heat & Power Co.’ A supply was. being given 
to Cheshunt and Ware in Hertfordshire, mains were being 
laid at Friern Barnet, and it was expected that -electricity 
would be supplied to Hoddesdon, Broxbourne and Hatfield in 
the course of the present year. .[n addition to giving a. supply 
to Chingford powers were being sought to include Wanstead, | 
Woodford, Buckhurst Hill, and Loughton in the company's 
area. This policy of expansion involved large. capital ex- 
penditure, and the company was enabled to do tliis by reason 
of its strong financial position. It would be seen: from the 
balance sheet that the reserve fund had been. increased. from 
£160,000 to over £200,000. The capital expenditure during 
the past year amounted to £165,000 for new generating plant 
and machinery, transmission lines, &c. An issue of £250,000 
8 per cent. cuinulative second preference stock, made in Feb- 
ruary last year, had been considerably over-subseribed. — [t 
was the intention of the directors to redeem the 74 per cent. 
debenture stock, of which there was £226,000 outstanding on 
July Ist, and for this purpose it was proposed to issue deben- 
tures or debenture stock carrying a lower rate of interest. 
' The report for the year 1922 shows the 
following results:— — |. ^ - - | 
. West End, and West End Undertakings.Cross earn- 
- City Electricity ings from sales of current, &c., £333,156 
Supply Co., Ltd. (against £312,543. for 1921); expenses, ex- 
cluding depreciation, — £187.007.— (against 
£9219.116). Net earnings, £146,149 (against £100,415); plue 
£12,983 brought forward and £10,210 interest accrued from 
1929, making £160,343 available. After providing £17,829 for 
debenture interest and £22,000 for depreciation, £139,514 re- 
mains. Preference dividend, £18,000; divident on . the 
ordinary shares, 12 per cent. for the vear апа a bonus of 2s. 
per share free of tax, leaving £37,500-for general reserve and 
£18,014 to be carried forward. Total conhections, 26.454 kW 
(lighting, 15,071 KW; power, 7,091 kW; heating, 3,422 kW). 
- City Undertaking. —Gross | earnings €437,992 (against 
£439,772 in 1921): expenses, £247,920 (against £328.403). Net 
earnings, £190,072 (against £111,279) ;. plus £17,700 brought 
forward, making £207,772) available. After providing for 
debenture stock interest, 64 per cent. five-year, secured notes; 
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loans and advances, £53,853; and £18,000 for preference divi- 
dend, £125,000 is to be transferred to general reserve (Income 
account) and £10,918 carried forward. Connections to City 
mains, 31,486 kW (lighting, 11,406 kW; power, 14,449 kW; 
heating, 5,631 KW). Early in the year the directors felt that the 
general position of the company justified an alteration in the 
rates of charge, and reductions were made resulting in ‘a con- 
siderable benefit to the company’s consumers. ‘Lhis action 
has been fully justified by the results of the year's trading, 
and further substantial reductions have been announced to 
take effect from the beginning of January. ‘The report con- 
tains brief reference to the unsatisfactory suggestions of the 
Electricity Commissioners regarding London and to the new 
Companies' Bill recently lodged. | 


THE net. profits during the year ended 
Waste Heat and January, 1923, after deducting administra- 
Gas Electrical ®tion expenses and interest on loans, was 
Generating £20,196 (against £19,620 in the previous 
Stations, Ltd. year), plus £13,022 brought forward. A 
| MN dividend of 6 per cent. for the year requires 
£19,200, leaving £14,018 to be carried. forward, In 1922 the 
' directors came to.an agreement with the Newcastle-upon-Tyne 
Electric Supply. Co., Ltd., which covers the whole: of the 
period under review, and under which the company’s interest 
in the waste heat agreements will pass to the Newcastle com- 
pany on the termination of the different contracts with’ the 
owners of the collieries and iron works from whom the waste 
heat is obtained. By this arrangement guaranteed hire-pur. 
chase payments by the Newcastle company over a period of 
15 years from January Ist, 1922, are substituted for the annual 
rentals or kilowatt charges previously paid by Cleveland and 
Durham Electric Power, Ltd., and in the opinion of the 
directors provide ah improved security as regards the reducing 
value of the respective plants and the redemption of the com- 
pany's capital. The proportion of the amounts received and 
representing purchase has been carried direct to the credit of 
the capital expenditure accounts, the amount in respect of 
the past year being £17,766. Capital expenditure during the 
year amounted to £10,302, the greater part of which 
was in connection with the completion of the Horden power 
station. Negotiations are in hand for an extension to this 
station for utilising the waste heat and gas from a new bat- 
tery of coke ovens. The power stations at Horden, Weardale, 
and Ayresome have been in operation for the greater part 
of the year, but the plant at.Newport has not been working 
to its full capacity owing to the trade depression. The aggre- 
gate output from all the company's generating stations showed 
an increase of 24 per cent. on the previous year, but is still 
very much below the average. 


In presenting the report and accounts 
Midland at the annual meeting on March let, Vis- 
Counties count Chilston, G.B.E. (chairman), said 
Electric Supply that the wisdom of a progressive policy in 
Co., Ltd. face of adverse conditions was demonstra- 
ted by the results obtained. Four years 
ago the trading profits of the traction undertakings represented 
70 per cent. of the total earnings of the company’s system, but 
to-day they accounted for only 184 per cent. of the earnings. 
Since the last meeting additional Orders had been granted 
enabling the Leicestershire & Warwickshire Power Co. to 
supply electricity to Wigston Magna and Atherstone. ln 
October last, the Derbyshire & Notts. Power Co. had pur- 
chased the large Spondon (Derby) power station, and the 
whole cf the company's system had been transferred to the 
new station. The acquisition would enable the area to be 
fully developed, and the company would reap the reward of 
its progressive work in the past. In order to cope with the 
increasing demand, new plant would have to be installed in 
the near future, and additional capital would be required for 
this purpose. The total output of the companies, including 
that supplied in bulk, amounted to 23,806,000 kWh, as con- 
trasted with 15,132,000 kWh in 1991. The connected load in- 
creased from 19,611: kW to 30,984 kW. The chairman said that 
the shareholders were to be asked, at a subsequent meeting, 
to autherise an increase of capital and a rearrangement of 
borrowing powers. This was necessary to deal with the recent 
expenditure upon the Spondon station, and to provide for 
development and extensions in hand. He expressed the com- 
pany's appreciation of the services of the staff, and made 
special mention of Mr. Phillips, manager of the Derbyshire 
and Notts. Co., who with his staff carried out the change-over 
from Ilkeston to Spondon without a single hitch. 
‚ Referring to the balance sheet, the speaker pointed out 
that the ordinary share capital remained the sarne—£750,000: 
the 74 per cent. debenture stock had been paid up in full; 
the 5 per cent. debenture stock had been reduced by a further 
£5,334; and £6,020 of the 74 per cent. debenture stock was 
being redeemed. The profits and distribution were briefly 
recorded in our issue of March 2nd. | 
The report and accounts were adopted, and, subsequently, a 
resolution was passed authorising an increase in the capital 
of the company from £1,000,000 to £2,000,000. The chairman 
pointed out that it was proposed to provide funds for the 
repayment of the outstanding 7} per cent. debenture stock 


‘with the growth 


. , Costa Rica Electric Light and Traction Co,, Ltd. 


(£400,000) out of the new capital. Current expenditure, in- 
cluding the balance of the purchase price of the Spondon 
station and works carried out during the past year, would 
require about £300,000.. The balance would soon be absorbed 
in connecting up remunerative business. The company would 
then be in а strong position with only £350,000 of 5 per cent. 
debenture stock outstanding. The borrowing powers were to 


-ke limited to the amount of the issued capital for the time 


being. PEE 
At the annual meeting, held in Edin- 
Scottish Power burgh on Friday, Mr. William Low (the 
Co., Ltd. chairman) said the principal industrial fea- 
ture during the year 1929 was the continu- 
ance of general trade depression, and this retarding factor upon 
the natural development of the company's business was accen- 
tuated by high operating costs. Under these adverse circum- 
stances the directors regarded the year's results as satisfac- 
tory. There were increased. demands during the year from 
particular industrial works, such as collieries, and this, along 
in supply to new  -consumers, re- 
sulted in an increased output from the generating station at 


‘Bonnybridge. ‘The total energy sold for the year amounted to 


approximately 13,000,000 kWh, as compared with 9,500,000 


.KWh for 1921, an increase of. over 3j million kWh, or. approxi- 


mately 37 per cent. The gross receipts amounted to £73,792, 
as compared with £73,030 for 1921. Although the output was 
increased by over one-third, the receipts were practically the 
same as in the preceding year. | es 
| ,. The Financial News states. that, at the 
Lancashire annual meeting on February 95th, Sir 
United Tram: Arthur Stanley said that the total receipts 
ways, Ltd. were £42,546, and the working expenses 
were £207,395, a profit of £35,151. The 
net decrease in revenue was £14,549. This was accounted for 
hy the unprecedented unemployment in the district. The de- 
crease had occurred on the -tramways, there having been 
1,823,977 fewer passengers, and 2.869d. per car-mile less 
revenue. The motor-bus traffic had increased, although the 
revenue had fallen. There was an increase of 2,000,000 kWh, 
or 51 per cent., in the energy supplied to outside consumers, 


and the profit from this source showed an increase of £2,413. 


. The Società Elettrica Bresciana, whose 
capital is 40,000,000 lire, has closed its 
accounts to May 3lst, 1922, with a loss of 
over 7,000,000 lire, owing to depreciation 


Italian | 
Companies. 


of securities. 

A dividend of 5 lire per 70-lire share has been declared by 
the Societa Elettrica Centrale, of Parma, on the strength of 
a profit balance for the year 1921-22 of 132,400 lire. 

The Soctetà Anglo-Romana per l'Illuminazione di. Roma has 
sanctioned a dividend of 2,000,000 lire, equal to 30 lire. per 
share, the allotment of 240,442 lire to ordinary reserve, and of 
2,027,599 lire to the extraordinary reserve. 


. At the annual meeting, held in Edin- 
Fife Tramway, burgh on Friday, Mr. William Low, (chair- 
Light and ,Iman) said they had every reason to be satis- 
Power Co., Ltd. fied with the record of the company's pro- 
gress to date when they considered the 
dificuit and adverse conditions which had prevailed during 
the period.of its developinent, and in particular in recent years. 
An item of expenditure appeared for the first time in the Power 
Co.'s accounts, viz., expenses of Electricity Commissioners, 
amounting to £460. This was a new tax on industry, and he 
thought it right to register u protest, and honed that all ehare- 
holders and consumers would register their protest against 
this unfair burden. On one consumer in their area this tax, 
to pay the expenses of the Commissioners, amounted to over 
£100. The gross revenue from the company's properties was 
£52,188, an increase of £3,793 over last year. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 

Lima Light, Power and Tramways.—150,000 sterling 8 per cent. cumulative 
participating convertible preference shares of #1 each; and scrip certificates 
to bearer in amounts of 10, 50, 100, and 500 shares. NN 

American Telephone and Telegraph.—$257,366,200 capital stock. ^ 


The undermentioned securities have been ordered to be 
officially quoted :— "E Р 

Marconi's Wireless. Telegraph Со. — 1,500,000 6} per: cent. convertible 10- 
year first debenture stock. MC | 

Pinchin Johnson & Со.—900,000 ordinary shares of £1 each, fully paid, Nos. 


1 to 300,000; and 500,000 б} per cent. cumulative preference shares of £1 
each, fully paid, Nos. 1 to 500,000. . | | Dat 


The 
net earnings in Costa Rica for the year ended June, 1922, 
after charging all expenses. incurred, were £21,998, a decrease 
of £3,730. Net profit, £2,495; plus £2,634 brought forward, 
making £5,189 to carry forward. The gold premium averaged 
260 per cent. (or 18 colons per £) during the war, as against 


214 per cent. (or C 15.70 per £) in the previous year, and 112 


per cent. (or C 10.60 per £, the normal equivalent of the gold 
colon in the year (1913-14) before the war. 
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London and Suburban Traction Co., Ltd.—Net receipts 
for 1922 totalled £134,490, an increase of £24,905 over 1921, 
plus £11,524 brought in, making £146,014. Deducting inter- 
est, income tax, service fund for debenture stock, &c., £48,598, 
leaves £97,416. According to the Financial Times, the directors 
propose dividends on the 5 per cent. cumulative preference 
shares of 4 per cent. in respect of 1918 and 1 per cent. on 
account of 1919, leaving to be carried forward £17,243. 


Llandudno and Colwyn Bay Electric Railway, Ltd.—Net 
profit for 1922, £5,720, plus £1,420 brought forward. To de- 
benture stock redemption, £2,140; to reserve, £1,000; 4 per 
cent. dividend, less tax, £2,916; carried forward, £1,084. The 
receipts were adversely affected by a strike and by bad 
weather. Increased fares were in operation throughout the 
vear. Expenses remained high, the charge for power being 
exceptionally heavy. 

Ferguson, Pailin, Ltd.—Net profit to November 30th was 
£10,480, plus £15,264 brought forward, making £25,744. 
. Further dividend of 34 per cent. on ordinary and preference 
' shares, making 7 per cent. on both classes of shares; £2,000 
to reserve; £18,743 forward, subject to excess profits duty for 
two years to November 30th, 1920, and corporation tax ‘for 
three years to. November 30th, 1920.—Financtul Times. | 


" "Telegraph Construction and Maintenance Co., Ltd.—The 
directors report that for 1922 there was a net profit of £117,097, 
plus £116,628 brought forward. .Dividend of 74 per cent., free 
of tax, supplementing the reserve fund by £30,000 (making 
it £210,000), and carrying forward £114,035. ` 


Oxford Electric Co., Ltd.—Net revenue for 1922, after de- 
ducting debenture and sundry interest, £26,832 | (against 
£11,949). £15,065 1s placed to reserve and renewal of plant 
account; 6 per cent. on the ordinary shares 18 to be paid 
(against 5 per cent. last year); £2,437 is to be carried forward. 


Northallerton Electric Light Co., Ltd.—Mr. J. P. Yeo- 
man presided at the annual meeting last week. A dividend of 
ls. was declared on the ordinary shares issued prior to May, 
1922, and one of 8d. on the newly-issued ordinary shares, lese 
tax. 

"Tyneside Electrical Development Co.—Profit for the year 
ended January 3lst, £3,851 (against £3,290). After paying 
6 per cent., less tax (against nil) on the deferred ordinary 
shares, £500 is put to general reserve, carrying forward £625. 


Westinghouse Brake and Saxby Signal Co., Ltd.—The 
report for the year ending September 30th, 1922, states that 
after paying debenture interest and writing £2,200 off issue 
expenses, there was & loss of £10,957. 


Manila Electric Corporation.—Dividend of 2 per cent. for 
the чн ending March 31st, 1923, on the common capital 
stock. 

Clarke, Chapman & Co., Ltd.—The directors recommend 


a further dividend, making 10 per cent. for the year. To re- 
serve £10,000, carrying forward £34,000. 


Western Telegraph Co., Ltd.—Second quarterly dividend : 


of 58. per shdre, free of tax (being at the rate of 10 per cent. 
per annum). 

Greengate and Irwell Rubber Co., Ltd.—Dividend of 9d. 
per share on the ordinary shares, making ls. 3d. per share. 
£13,750 to reserve, carrying £11,896 forward. 

Globe Telegraph & Trust Co., Ltd.—Quarterly dividend 
of 5s. per share on the ordinary shares. 

Canadian General Electric Co., Ltd.—Dividend of 1} per 
cent. for three months ending March 31st on common stock. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tae Stock Exchange is already beginning to talk of the 
approach of Easter and the end of the first financial quarter 
of the year as being two factors likely to lay a fresh restraint 
upon business in the markets, although in point of fact, 
activity is fairly general, and in spite of this being the 
account week, investment and speculative investment have 
both been tolerably busy. While the strength of electricity 
supply shares is well maintained, no dramatic advance has to 
be noted, which is due to the fact that prices have already 
gone up substantially since the beginning of the year, and also 
to there being no liberal supply available to buyers who want 
to take an interest in the market.’ The consequence is that, 
except in one or two cases where a free market exists, it is 
difficult fo get on ‘as a buyer, though easy enough for a seller 
to place his shares. ` | | Я А 

е recent grouping carried out by Ње railway companies 
has evidently fired the imagination of those who see in the 
electric lighting industry a reasonable subject for similar 
treatment. This is, of course, no fanciful flight of imagina- 
tion, seeing that the Electricity Commissioners have 
already recommended a closer co-operation amongst the 


London and the provincial undertakings. It has always been . 
a matter of surprise to the outsider that the London electricity 
supply companies did not long ago take steps to amalgamate 
their interests where this was practicable, and, of course, а 
system of inter-working has been applied successfully in 
various instances. If the idea of grouping were to take prac- 
tical effect, as 16 has done in the case of the railways, this 
would introduce a new set of conditions into the electricity 
supply position, rendering the latter more hopeful than ever. 
The argument that any such plan would be too big to offer 
opportunities for putting into execution can be countered by 
the example of the railway companies, where the interests to 
be harmonised and amalgamated were much more extensive 
and complicated than would be the case in the electricity 
supply industry. 7 

City of London ordinary gave way ls. to 47s., and County 
ordinary went down 6d. to 34s. 6d., on the slight disappoint- 
ment felt with the dividend announcements, as already men- 
tioned. In other cases, London Blectrics are 7s. 6d. up at 
4$, and South Londons at 64 show a gain of $, the various 


. other improvements of last week being all well held. 


It may be parenthetically accepted as a subject for compli- 


 rnent that any regrettable oversight which creepsinto our tables 
..m the. way of working out the yields should be so promptly 
. indicated by readers of the paper. 


When, for instance, last 
week's copy had been sent in, and not until then was it 
noticed that the yield on London Electrica: had been worked 
out wrongly—the necessary correction. went in too late for it 
to appear in the paper—this promptly produced:a eouple of 
corrections from. courteous readers. Shelter is never taken, 
for the responsibility of such a slip as this, behind the back 
of the printer, though possibly it is conceivable that a mistake 
is not invariably due to the writer of the notes.  . | 
Metropolitan Railway ordinary stock has risen 34 to 65, and 


. Underground Incomes at 96 ex dividend are a point higher, 


allowing for deduction of the interest. Districts-slipped back 
a point to 514, but rallied to 524; optimism continues to look 
for some closer scheme of working arrangement between the 


- Underground Electric and the District Companies than that 


already in existence. | 

Yorkshire Electric ordinary shares have risen to 2. Mid- 
jand Counties ordinary are steady at 17s. 3d. It is said that 
there are several small issues afoot that are likely to make 
their appearance soon from the minor electricity eupply com- 
panies. Another new issue stated as being on the stocks is 
that of the Andhra Valley Power Co., which would supply 
Bombay with electric power at some considerable distance 
from the latter city. Nearly all the Indian, Colonial and 
foreign issues are firm. Brazilian Tractions improved to 53, 
and Anglo-Argentine Tramways descriptions hold their rises 
of last week. Mexicans are again up. Calcutta Electric 
Tramways 7 per cent. second debentures have risen to 98}, 
and this improvement tempted out very little stock. 

Further declines are shown by the Eastern Telegraph 
group; the ordinary stock of the Eastern Co. receded to 1834, 
while Eastern Extensions gave way to 183, and the others are 
leaning to the duller side. Some men in the market attribute 
this heaviness to the demands of the taxpayer and the neces- 
sity for stock having to be sold in order to meet them. Other 
people think, however, that the widely-advertised progress of 
wireless communication may have something to do with creat- 
ing a feeling of anxiety in the minds of those who have 
hitherto regarded the cable stocks as perfectly sound and un- 
impeachable investments. It may be there is something to 
be said for both arguments, but the fact remains that the 
market is dull and heavy. Other cable stocks maintained 
their prices, though there is not much doing in this market 
as a whole. Marconis are colourless. The parent shares 
gained a trifle at 55s., while Canadians fluctuate narrowly be- 
tween lls. 3d. and 118в. 9d. There has been a little more 
cong in Radios this week, the ordinary being quoted at 
16s. 3d., and the preferred at a shilling less. . - 

In the manufacturing group, the principal feature of the 
week is the activity which has developed in Edison-Swans. 
From 3s. the price rose to 6s., to the accompaniment of various 
rumours. Some talked about the company making an issue 
of Notes that would obviate the necessity for reorganisation 
of the share capital, with a possible call on- the ordinary. 
Others thought that the capital would be written down with- 
outa call being made, while a third set of rumours came into 
circulation to the effect that the company would write off sub- 
stantial blocks of its capital and make a small call on the 
shareholders. After touching 6s. 3d., the price eased off to 
5s. 6d., at which there is still a rise of 2s. 3d. left on balance. 
British Aluminiums are 1s. up at 18s. 9d., and small changes 
have occurred in Metropolitan-Vickers : preference, Siemens 
and British Insulated ordinary. Telegraph Constructions rose 
to 26, and other shares in. this .market have been steady. 
There is nothing doing in rubber shares.. The iron'and steel 
group is firm, though the movements are, as usual, small and 
somewhat irregular. | "m i m | 

In reply to several inquiries, it may be added that the 
denomination of the various stocks and shares quoted in our 
price-lists shall be added next week. The extension of these 
lists this vear, and the sudden inrush of business to the Stock 
Exchange markets during January and part of February, have 
hitherto compelled the postponement of an addition which is 


_of obvious service to the patient reader. 
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SHARE LIST OF BLECTRICAL COMPANIES. 


HomE ELECTRICITY COMPANIES. 


Dividend. Price 
| | —‘— Маг. 6. Riseor Yield 
TAPA 1901. 1922. 1928. fall. p.c. 


Brompton Ordinary... ns ase .. 12 12 35/-t +6d. £617 2 
Charing Cross Ordinary ... TL 7 9 14 10 — 7 0.0 
do. -do. do. 4) Pref... |... 44 48 4% — 575 
Chelsea... bg mea >. -6 10 - R88 — 519 5 
City of Londen "n a ы: . 14 15 411. —M. 6 7 В 
do. do. .· .6 per cent. Pref. ... 6 86. 28/- = 6 44 
County of Lendon .... ... m з 8 10 84/6 | —6d4. Б16 0. 
do. do. 6 per cent. Pref. .. 6 6 là.  — 6 4 4 
Edmundson's Ordinary .... . Nil — 9i — Nil 
do. 6 per cent. Pref. oe 349. — —— 48 та 613 4 
Kensington Ordinary ec we ль 10 R 9 -- 618 4 
London Eletric ,.  .. ... .. 4 10 48 +3 ony 
do, do. 6percent. Pref. .. 6 6 58 = 617 Y 
Metropolitan ..  ..  ,. .. ..^" 8% ‘7 = 61:5 
do. E 44 per cent. Pref. 22° 44 44 Ao — $10 9' 
Newcastle-on-Tyne Ordinary =... ... Nil — ERE „шы Nil 
do.' 5 percent. Pref. .. 5 / 5 |. 159 — 6.7 0 
do.  . 7 percent. Pref. ... .7. 7 - 99/6 — .646 
Notting Hill, 6 per cent. Pref. .... ... 06.6. 9t | — 5 9 9. 
North Met. Elec., 6 per cent. Pe cee $ we 15 — 518 0 
Urban Ordinary es és o Ni — . 18 „== Nil. 

. do. . . Bper cent. Pret. en ween 43 — 517,8 
8t. James’ and Pall Mall ... ow, 42,14 105. +À 6184 
South London .. e. 17 02..98  *à 680 
South Metropolitan Pref. . ш мал ий, Ойы Ip = 512 0 
Westminster Ordinary : 2 10 12 9 — 541 1 
Whitehall Klec. Invst., 7) per ceni. Pf. 7% 7h ^ 19. . — 17180. 

HOME RAILS. i 8. шш 
Genie London Ord. Assented . . 4 7 68 ~ 5 17. 8 
Metropolitan .. she s i .. 2 3 652 +33 БЛ 8 
йо, District pi vix 1 3 524 + 4 5 14 3 

Underground Blettric Ordinary... ... Nil Nil . 34 == Nil 

do. do. "A" E .. Nil Nil 9/6 + 6d Nil 
do. do. Income... .. 4 65 |. S64xd +1 *5 3 8B 

TELEGRAPHS AND TELEPHONES. 
Dividend. | 
———— 

' 1920. 1931. | | 
Aids: Tel. Pref. AR "T "p 6 6 104 — 615 5 
do. Def. .,. .. ... 1$ 94/606 99931 — 6 11 10- 
Chilo Telephone .. .. .. «; 6 6 6e  — 416 0 
Cuba Sub Ord. ee 7 3 14 = 9 6 8 
Eastern Extension... ...  ..  .4, 10 10 181 —dà 568 
Eastern Tel. Ord. ... us dis .. 10 10 1834 —2 690 
Globe Tel. and T. Ога. ... ..  .. 10 10 19 = 6 5 8 
do. do. Pref... .. .. 6 6 ni +8 568 
Great Northern Tel. e 02. .. A 989^ B +3 717 2 
Indo-European m "A . 10 10 854 — 7-1 0 
Marconi  .. £s .. 95 15 9} + а 591 
Oriental Telephone Ord. Pe .. 19 12 2% — %4 18 6 
United В. Plate Tel. wee dei 2 8 8 7 = "5 6 8 

West India and Panama ... T .. Nil Nil 6/- = Nil 
Western Telegraph... — ..  ..  .. 10. 10 184 = 4 5.8 1 
| НОМЕ AND FOREIGN TRAMS, &C. | 
Anglo-Arg. Trams. First Pref. ... € 5h 193 br — 768 
do. do. 2nd Pref. ..  .. Nil 54 3 — 8 5 6 
do. do. 5 per cent. Deb. .. 5 5 854 — `511 0 
British Electric Traction Ordinary ... 44 — 744 — 609 

: do. do. 6 per cent. Pref. ... 6 6 99 = 6 18 
Brazil Tractions  ... .. Nil Nil 53 +1 710 
British Columbia Elec. Rly. Pee... — 5 5 814 = 6 2 8 

do. ; do. Preferred ... 5 99/- 764 = 6 2 6 
do. do. Deferred » 8 124/- 914 +1 616 0 
do. do. Deb. .. 4l 4} 74 Е 5 9R 
Lond. and Sub. Trac. 5 per cent. Pt. 2} 34 12/- — 8 6 8 
London United Tram. Deb. .. .. 4 4 , 63) *1 6 6 0 
Mexico Tram. 5 per cent. Bonds .. Nil Nil 81 ES 6 2.8 
do. 6 per cent. Bonds .. Nil Nil 61 +17 Nil 
Mexican Light Common... ..  .. Nil Nil 19) S Nil 
do. Pref. ee 0.4. Nil Nil 494 = Nil 
do. 1st Bonds... ts .. Ni 5 654 — 4912 6 
MANUTUPACTURINGe COMPANIES. 
Babcock & Wilcox se pe æ .. 15 16 Н — 4 6 9 
British Aluminium Ord. ... ET .. 10 5 18/9 +1- 85 68 
British Insulated Ord. ... |... ... 15 15 230 —x 6 00 
Callenders ..  .. . .. .. 16 105 ly + лу 615 4 
ао. 64 Pref. ... esse 0. GA 64 lù — 5 9 5 
Crompton Ога, ins. NÉ "T - 10 5 17/6 = 514 4 
Edison-Swan ... —.. S o. 10 Nil 5/16 . -2/3 Nil 
do. do. 6 per cent: Deb. X ids 5 5 61 = ‘8 1 4 
Electric Construction ^ ... bie .. 10 10 28]. +64. 7 210 
English Electric — ... 22 dra . BH 5 17/8 — 516 0 
do. do. Pref.  .. wit .. 6€ 6 19/. — 6 64 
Gen. Elec. Pref. ow. 2 . .. 0 ва 9з — 5 16 10 
do. Ога. Cae .. .. '.. 10 5 19/8 — 540 
Henley ... Ws eee > > .. . 15 16 РРА +, 630 

do. 44 Pref. Sear ANC eux e 45. 4 44ха — 560 
1ndia-Rubber ... sss > - .. 10 -e 18/9 — 
Met.-Vickers Pref. 56 wes ove woe 8 8 2/55 t m 611 2 
Siemens Ord. ... um ar ae .. 10 10 20/9 —64. Nil 
Telegraph Con. " 28s УЗ .. 20 20 26 +141 *412 2 


* Dividends paid free of Income Tax. 


t New shares. 


(president of е" Old Finsburian-’’ 


MARKET QUOTATIONS FOR CHEMICALS 
Us . AND METALS. 


Ir should be remembered, i in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according, to quantities and other circumstances 


: Price Fortnighf's 
CH EMICALS, &o. . . . March 7th. Inc. or dec. . 
; я ; [ 

а Acid, Oxalic ... eee рег1Ь, ` 68d. ; I 
а Ammoniac, Sal i .. рет ton 260 © ' £3 dec. 
а Ammonia, Muriate TNR умай " £51 £3 ince.. 
& Bisulphide of Carbon eee is m л. 
а Borax ... Шо" (D © is £28 | = 
а Copper Sulphate '...  ..  .. M £26 15s. | ine 
а Potash, Chlorate es per lb. 4d. to 444. | КБ 

» Perchlorate de Wiss " 64d. “a 
a Shellac...  .. ‘en per cwt £18 | £1 dec. 
& Sulphur, Sublimed Flowers -" st 
a Lump : Ж £8 10s. xus 
aSoda,Chiorate |...  .. perlb 3%. M 
а ,, Crystals m .. рег ton £5 10s. 10s. dec 
& Sodium Bichromate, casks” .. рег lb. 44d. E 

METALS, &c. 
: Aluminium, Ingots... — ... —.. perton | £105to £110 |£5to £10 inc. 
pe Re +. TP 2e. per lb. 1/9 to 2/6 ae 
p Shee 1/6 to 2/- -" 
P Babbitt's il im “Anti: ‘friction Metal— 
Grade I я RA per ton net - £198 £21 inc. 
Gradell.. ... 3 Orga. £142 £M inc. 
` Grade IIT... A ss £80 £7 inc. 
с Brass (rolled metal 7" to 12" basis) ` ' per Ib. 104d. id. inc. 
с. , Tubes (solid drawn) oe д 1/02 to 1/1 d. inc. 
€ „ ire, basis ... x » 11d. fa inc. 
€ Copper Tubes (solid drawn! MEE Me 1/24d. d. inc. 
€ , Bars (best selected) ... per ton £104 £4 inc. 
€ ve a Sheet [III ace [Ill [1] £104 £4 inc. 
€ q Rod T ae £104 £4 inc. 
d n. . (Bleetrolytic) Bars sts "X" £81 10/. inc. 
d T M Sheets... ks £145 10s xx 
О WES sel tha M ns 

Е 11] P A ire r ] . 1 е А ine. 
f Ebonite Rod... ue .. ee "s 3/6 ip 

n» "Sheet s ЗА E A: 3/. sis 
p German Silver Wire ae E s 2/6 EM 
h Gutta-percha, fine ... 235 sés з 5/6 2s 
h India-rubber, Para fine ... M 1/42 4a ЧЕ 
i Iron Pig (Cle Yeland Warrants) . per ton 928. 6d. 

» Wire, б. No. 8, Р.О. . qual. - £24 

g Lead, Engli $us * £90 10s. 15/- inc. 
g Mercury .. рег bot £10 15/-to £11 |10/-to 107 іпс. 
е Міса (in original cases) small .. per lb. 8d. to 3/- 
e ee oF medium... a 4/- to 8 ui eee 
е large... is 10/- to 20/- & up. - 
p Phosphor Bronze, plain castings M 1% d. inc. 
Р » drawn bars and rods " 1/4 d. inc. 
р » rolled strip & pon PN 1/3À 4d. ine, 
р » Wire .. Р P 1/5 1d. inc. 
o Platinum is е ... рег оғ. ' £28 m 
d Silicium Bronze Wire `.. .. per lb. 1/2 13d. inc. 
r Steel, Magnet, in bars ... REN 10d. 


m Tin, Block (English)  .. £213 to £212 10s. | | 19107 to 


B , Wire, Nos.1to 16... .. per lb. 3/5 3d. inc. 


' Quotations supplied by 

g James & Shakespeare. 

h Edward Till & Co. 

і Bolling & Lowe. 

1 Richard Johnson & Nephew, Ltd. 

B P. Ormiston & Sons. 

f India-Rubber, Gutta- Sey and o Johnson, Matthey & Co., Ltd. 
‘Telegraph Works Co., Lit p C. Clifford & Son, Ltd. 

r W. F. Dennis & Co. 


& G. Boor & Co. 
b The British Aluminium Co., Ltd. 
€ Thos. Bolton & Sons, Ltd. 

d Frederick Sinith & Co. 

e F. Wiggins & Sons. 


a 


An Old Students’ Dinner.—The Manchester Local Sections 
of the ‘‘ Old Finsburians " and "'Old Centralians " held 
combined dinner on February 16th at the Grand Hotel, Man- 
chester, which was attended by about 50 old students. The 
chair was taken by Mr. A. G. Livesay (local chairman of the 
" Old Finsburians "), supported by Dr. E. Frankland Arm- 
strong, F.C.G.LE. (local chairman of the ‘ Old Centralians ”). 
Among those present were Mr. W. M. Mordey, M.I.C.E. 
Association), Mr. A. C. 
Cookson, M.I.C.E. (president of the ''Old Centralians’’), 
and Professor W. E. Dalby, F.R.S., Dean of the City and 
Guilds (Eng.) College. Speeches were made by the above 
and other old students, which included many interesting 
reminiscences of both colleges in their early days. This was 
the first joint function of the Associations, and it was so 
successful that it was unanimously agreed to hold at least 
one joint function annually. It therefore behoves any in the 
Manchester district who are not already aware of the existence 
of these local sections to get in touch with either Mr. H. F. 
Coucher (“ Old Finsburians "), 74, Victoria Road, Stretford, 
Manchester, or Mr. J. P. Clifton (^ Old Ceniralians ' " 

' Cargill,” Springfield Road, Sale. 


E.D.A. Annual Luncheon.—This function is to be held at 
the Hotel Cecil on Friday next, the 16th inst. (12.45 for 1 
p.n.) Among those who have promised to be present to 
speak are the following :—Viscount Haldane, O.M., Sir Ken- 
neth W. Goadby, K.B.E., Mr. W. B. Woodhouse, M.I.E.E, 
(Prexident-Elect), and Mr. TA. B. Atkinson, M.I.E. E. (Chair- 
man). Applications for tickets (12s. 6d., including wines) 
should be made iminediately to 15, Savoy ‘Street, W.C. 2. 
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THE MID-LANCASHIRE ELECTRICITY DISTRICT. 


ELECTRICITY COMMISSIONERS' INQUIRY. 


(Concluded from page 330.) 


Continuing his evidence for the Blackburn scheme on Feb- 
ruary 22nd, Mr. RosERTSON said that the cost of the three 
capital stations would amount to £409,904, an average price 
per kWh of 0.504d. at the station busbars. 

Cross-examined by Mr. TYLDFSLEY JONES, the witness, deal- 
ing with the suggestion that as far back as 1912 manufac- 
iurers in Preston could not get supplies, explained that the 
Preston station: was on an unsuitable site, and l.p. generating 
plant only, there was no rcom for extension, and as the com- 
pany had been on a limited tenure only, it was not inclined 
‘to put capital into a new station. The result was that Preston 
had the worst record in the district. 

In answer to Mr. Овас HENDERSON, Mr. Robertson 
admitted that the Lancs. Power Co. had been very active in 
South-East Lancashire and its natural line of extension was 
towards the north, approaching Chorley. He knew its figures 
and had had to negotiate bulk supplies, but he did not know 
that it would be prepared to sell at the cost of production, 
plus 5 per cent. He did not agree that it would be more 
dificult for a Joint Authority than for a power company to 
make contracts on a safe basis and at the lowest possible price. 
The Joint Authority was formed of the bodies which were 
buying and selling the electricity, and it would be in as good 
a position to adjust prices and make bargains as a power 
conipany. 

On February Brd Mr. TvtLbvEsLEY JONES continued his cross- 
examination, and the witness agreed thut if the surplus from 
the three capital stations, Preston, Blackburn and Burnley, 
was less than 85 million kWh the advantages to be derived 
from the scheme would be correspondingly reduced, because 
the energy generated at the smaller peak-load stations would 
be more costly. Distribution losses might vary from one to 
three or four per cent. 

The CHAIRMAN: With l.p. transmission I think you will 
agree thev are more normally in the neighbourhood of 10 per 
cent.?—[f conversion takes place I agree, but with the ordin- 
ary lp. network they do not amount to so much as 10 per 
cent. 

The CHAIRMAN: My experience is that the total losses, in- 
cluding conversion and transformer losses, run to 15 per cent. 
where the supply has been converted to direct current. 

The witness estimated that in 1931 Blackburn would require 
12 million, Preston 374 million, and Burnley 31,800,000 kWh, 
and to arrive at the number of kWh which must be generated 
74 million kWh must be added to those figures if his idea of 
the losses was correct; if Mr. Jones was right as regarded the 
losses the addition should be 154 millions. 

Mr. TvLbEsLEY Jones: The result is that.there will not be in 
fact 85 million kWh for sale to the Joint Electricity 
Authority ?—In my tables I have made no allowance for dis- 
tribution or conversion losses, and I have taken the kWh as 
delivered at the busburs of the yenerating station in each 
case, both for local requirements and for the units delivered 
to other authorities, making allowance only for the transmis- 
sion losses on the h.p. mains. 

The result is that the units not available will have to be 
generated at the peak load stations, which will necessarily be 
more expensive?—Yes, assuming that we require that extr 
number of units. i | 

He had considered overhead lines between Preston and 
Blackpool, but the gain in capital.cost would hardly com- 
pensate for the disadvantages of overhead lines. It was a dis- 
trict swept by storms from the sea, and reliability—the first 
consideration—could only be got by underground mains. The 
Clitheroe district was more suitable for an overhead line. He 
believed an enormous development was possible in the use 
of electricity for domestic purposes. 

On Saturday, February 24th, the inquiry took an unex- 
pected turn. Mr. Harker stated that consultations between 
the parties had borne fruit and the inquiry was adjourned 
until Monday. | 

When the inquiry was resumed on February 96th Mr. 
Harker proposed the agreed scheme* and explained its prin- 
cipal features. It provided for the establishment of a Mid- 
Lancashire Electricity Committee for a district exactly as pro- 
visionally determined. There would be constituted an Engi- 
neering Committee consisting of the borough electrical 
engineers of Blackburn, Blackpool, Burnlev, Preston, Accring- 
ton, and Rawtenstall, and also the electrical engineers of the 
Lancashire Power Co. and the London, Midland & Scattish 
Railway Co. When any question affecting the interests of 
anv authorised undertaker within the district was under con- 
sideration the Engineering Committee would have power to co- 


*The agreed scheme is practically the eame as that origin- 
ally submitted by the North-East Lancashire Electricity Com- 
mittee—see ELec. REY., February 16th, 1923, p. 270. 


opt the electrical engineer of the district as an additional mem- 
ber. The Mid-Lancashire Electricity Committee would be em- 
powered to investigate and make recommendations to the 
constituent authorities and to the Commissioners upon any 
matter connected with the improvement and development of 
the supply of electricity in the district, the adjustment of the 
running hours of the generating stations, the principles which 
should govern the charges to be made for reciprocal stand-by 
and bulk supplies, and any matter which might be referred 
toit by the Commissioners. The powers and obligations of 
the Committee in relation to any matter affecting the sole 
interests of Burnley, Accrington, Bacup, Clitheroe, Colne, 
Haslingden, Nelson, Rawtenstal, and Brierfield would for 


^ guch period as the Committee might determine be exercised 


by & sub-committee consisting of representatives of the places 
named and of the Lancashire County Council, the Lancashire 
Electric Power Co., and the London, Midland & Scottish Rail- 
way Co. A similar sub-committee for Blackburn, Preston and 
Chorley would include representatives of those boroughs, the 
Lanes. County Council, the Lancashire Electric Power Co., 
and the London, Midland & Scottish Railway Co. Matters 
affecting Blackpool, Lytham, St. Annes, and Fleetwood would 
be dealt with by a third sub-committee consisting of repre- 
sentatives of those places gnd the County Council, the Lancs. 
Electric Power Co., and the London, Midland & Scottish 
Railway Co. 

The CHAIRMAN said the Clitheroe Cornoration wished to be 
included in the scheme subject to a provision that nothing in 
the Order should preclude it from obtaining an Order entitling 
it to generate and supply electricity within its own urea and 
also, by agreement, to supply it outside the borough to such 
places as were not now supplied. Were the Commissioners to 
understand that the engineers were now agreed that the 
energy sold in 1926 would be 180 million kWh? 

Mr. TyLDESLEY JONES: Yes, and the maximum load which 
that number will represent is 62,000 kW. | 

Mr. RosERT BLACKMORE, who, with Mr. C. L. E. Stewart, 
was advising the authorities represented bv Mr. Tyldesley 
Jones, said that since the adjournment.on Saturday he and 
Mr. Robertson had been in consultation and, with the help of 
Mr. Taite, they had agreed upon the technical scheme. 

The CHAIRMAN : You are all agreed up to 1926, and you leave 
the future thereafter to the wisdom of the new Committee 
and to such decisions as the Commissioners may give. 

The Witness stated that it would not be a commercial propo- 
sition to-day to lay two mains between Whitebirk and 
Accrington, or between other places, as, owing to the lower 
cost of cable in the future the saving of interest and sinking 
fund would more than compensate for breaking up the 
ground twice. When the extensions now proposed were com- 
pleted they would have by 1926,: 112,000 kW of generating. 
plant, and the estimated load would be 62,000 kW, leaving a 
large amount of spare plant. It would be necessary to install 
further additional plant. The principal generation for the 
industrial part of the district would be by the stations at 
Burnley, perhaps Blackburn, the new station at Preston, and 
that at Rawtenstall. When those stations were interconnected 
and working under their scheme of control it would be a 
feasible proposition to acquire a good deal of textile load in 
the area. The price that could be paid on a commercial basis 
by a cotton mill had to be practically the average cost of pro- 
duction. An economical plant using its own steam engine 
could supply the power requirements of a cotton mill cheaper 
than an electricity undertaking could, but he had found that 
the cotton mill manager or director was quite willing to pay 
the supply authority a higher price for electricity than what 
it would actually cost him to produce it. 

Mr. ARTHUR COLLINS explained the financial aspect of the 
agreed scheme. Не estimated that there would be a saving 
to the consumers of not less than £20,000 a year up to 1926. 
With the improved methods of generation and co-operation, 
and on the bigger output anticipated in 1931, there should be 
a further saving. The capital cost was £843,000, which had 
to furnish an output of 75 million kWh over the 55 ‘million 
output in 1922. The approximate average cost per kWh with 
the existing methods might be taken at 14d., and the adop- 
tion of the new method of control would bring it down to 
3а. per kWh. If this scheme had produced electricity at the 
same cost as the old methods of production, in small units 
and in small distribution areas, the extra 75 millions would 
have cost the consumer £234,000 a year more, 

Alderman THomas Epwanp HiGHaM (Chairman of the Ac- 
crington Electricity Committee and of the North-East Lanes. 
Conference) said they bad that morning passed a resolution 
approving of the scheme. He gave evidence as to the manner 
of the working of the sub-committee. In view of the geo- 
graphical conditions he thought the appointment of the sub- 
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committee would tend to efficiency of administration and 

economy, but they would co-ordinate with one another and 

technical developments would be considered by the Engineer- 

ing Committee, which consisted of engineers for the whole 
istrict. ; 

Councillor H. R. NuTTALL (Chairman of the Burnley Elec- 
tricity Committee) also gave evidence. 

Мг. CraiG HENDERSON said his clients, the Lancashire Power 
Co., had done good work in the south of the district. where, 
with a sale of 76 million kWh, one-third of which went direct 
to cotton mills, the working costs for 1922 were: coal, stores, 
wages and repairs, 0.307d. per kWh. Adjusting that on the 
basis of coal at 18s. per ton delivered on sidings it was 0.266d. 
Adding distribution and management charges the figures were 
brought up to 0.4954. and 0.387d. respectively. It had a Pro- 
visional Order for Chorley, and was prepared to undertake the 
erection of the station at Padiham. 

Mr. CHARLES Davis Tarte (chief electrical engineer of the 
Lancs. Power Co.) produced tables showing the energy sold 
in different parts of its area. The average was 304 kWh per 
head of the population. The company was limited to a divi- 
dend of 8 per cent.; the average dividend paid was between 
7 and 8 per cent., and it put aside for depreciation from 94 to 


3 per cent. The station load factor last year was between 
'20 aad 30 per cent., but the monthly load factor was more of 
the order of about 35 per cent. Their existing station was at 
Radcliffe, and they were prepared to erect another in the 
neighbourhood of Burnley provided the co-operation of the local 


. authorities was forthcoming. It would pay his company to 
. build transmission lines between Chorley and Preston if it 


tould:.nqake a good contract with the Preston Corporation for a 
supply in bulk at that point. With regard to the line between 
Preston and Blackburn, if there was a substantial demand 
«hey would be quite prepared to develop 16 and buy energy 
from. the authorities. There was great scope for electrical 
development in the area and a very large undeveloped latent 
demand ш the towns. 

The CHAIRMAN: Are you of opinion that the sales which 


J^ have been estimated by the engineers for the further period 


are likely to materialise?—I have no doubt about it, as soon 
as these new stations come into being. 

Proper interconnection of the stations, to enable them to 
work together as a group, is a proper engineering develop- , 
ment for the Commissioners to give their assent to?—That 1s 
entirely my view. 

The inquiry then closed. 


THE PERMISSIBLE CURRENT LOADING OF CABLES. 


Second Report on: Research. 


AT the Institution of Electrical Engineers, on March Ist, 
Messrs. S. W. Melsom, A.M.I.E.E., and E. Fawssett, M.I.E.E., 
presented on behalf of the British Electrical & Allied Indus- 
tries Research Association a report on the permissible current 
loading of British standard impregnated paper-insulated electric 
cables, being the second report* on the research on the heating 
of buried cables that is being carried out at the National 
Physical Laboratory, and at Newcastle-upon-Tyne. | 

The theoretical and experimental work has reached a stage 
that has enabled 25 tables to be issued of the maximum per- 
missible currents for all the sizes and types of cable in general 
use dealt with in the British. Standard Specification No. 7— 
1922, for insulated annealed copper conductors, including both 
armoured cables laid direct in the ground. and lead-covered 
cables in ducts. The tables are accompanied by full notes 
explaining the method and basis of calculation, and indicating 
the effects of variations from the assumed constants. The 
report and appendixes give а detailed account of the problems 
underlving the investigation which may be briefly summarised 
as follows : 

Values of a maximum permissible | conductor tempera- 
ture of 65 deg. C for armoured cables laid direct in the 
ground, and 50 deg. C. for plain lead-sheathed cables drawn 
into ducts were adopted. 

When cables are required to be loaded for long periods at 
their maximum current, attention should be paid to the con- 
dition of the soil in view of the large difference in current- 
carrying capacity for the extremes that may be met with. 

The value of 15 deg. C. adopted by the Association for the 
normal maximum ground temperature for Great Britain, is 
well above the actual mean value, and is only exceeded during 
the period when the cables are likely to be lightly loaded. 

The thermal resistance of the cable depends on two 
factors:—(a) The thermal resistivity of the dielectric. — (b) 
The lines of heat-flow from the conductor to the surface 
of the cable. Regarding the dielectric, initial values given in 
the preliminary report showed variations of the order of 
from 400 to 1,200 in the value of the thermal constant for 
cables made with apparently similar material. Further tests 
have, therefore, been made with modern calles, and as a 
result new values are recommended. 

Since it is necessarv to determine the thermal resistance of 
cables from a knowledge of the thermal resistivity of the 
material, the lines of heat-flow through the dielectric are of 
primary importance. In the cases of single-core and con- 
centric cables the problem is simple, but for multi-core cables 
the lines of heat-flow are complicated, and comparison of three 
existing formule due to Russell and to Mie made it clear 
that none of them was completely satisfactory. The errors 
range from 10 per cent. for a cable as used for 20,000 volts 
to over 30 per cent. for a 060-volt cable. 

The thermal resistivity of the armouring and protective 
coverings has been determined from these experimental deter- 
minations. 

Sandv loam with a moisture content of 5 per cent. has a 
thermal resistivity of 190, as compared with 90 for the same 
soil with 15 per cent. of moisture. With heavy clav having 
about 17 per cent. moisture—nearly the normal value for 
such soil—the value is 180. A particular three-core 0.1 sq. in. 


* The first report was abstracted in the Exec. Rev. of Decem- 
ber 3156, 1921, et seq. 


6,600-volt. cable laid direct in the ground at a depth of 3 ft. 
would have a current rating of 728 amperes for a thermal 
resistivity of 90, and 192 amperes for a thermal resistivity 
of 180; the effect, however, varies with different sizes 
and types of cable. For the actual amount of moisture 
present in the soil at different periods of the year and under 
various climatic conditions wu fair average would be 10 per 
cent. for sandy loam and 20 per cent. for clay soil; but in view 
of the large differences possible, ıt was decided to draw up 
load tables for four values of thermal resistivity corresponding 
to moisture contents ranging from © to 15 per cent. for sandy 
loam, and 1 to 20 per cent. for heavy clay. The appearance 
of soil 13 not a safe guide to its moisture content, as soil that 
is apparently quite dry is likely to contain 5 per cent. of 
moisture. 

The exact nature of the process of heat transmission through 
the soil has been the subject of much discussion. Kennelly 
and Teichmüller assumed that the surface of the ground above 
the cable was an isothermal, which implies that all the heat 
was ultimately transmitted to the surface of the ground, which 
being in contact with free air remains at uniform tempera- 
ture.  Àn alternative was the assumption of Apt that the 
cable was surrounded by a series of concentric isothermals, 
which implies that the heat-flow proceeds uniformly in all 
directions. Special tests determined that neither of the above 
assumptions was correct. The Kennelly formula was modified: 
so that it more nearly fits the facts, and it is on this new basis 
that the current tables now submitted have been calculated. 

The effect on the heating of a cable due to variation in the 
depth of laying can be caleulated by an adaptation of the 
forinula mentioned above. The average increase in tempera- 
ture rise in a cable laid 2.5 ft. below the surface of the ground 
was 4 per cent. over that of a similar cable carrying the 
same current and laid 1.5 ft. below the surface and when 
laid 4.5 ft. below the surface it was 15.7 per cent. over. In 
a specific case the proportional values of the current required 
to produce a given temperature-rise where all conditions were 
equal were 100, 97 and 92, at depths of 1 ft. 6 in., 2 ft. 6 in. 
and 4 ft. 6 in. respectivelv. "This, however, must not be taken 
as a safe general rule, since it is likely that for a considerable 
part of the year the moisture content at a depth of 1 ft. 6 1р. 
would be less than that at 4 ft. 6in., and that the ground tem- 
perature would be higher. 

The extent to which the rating of a cable is affected by 
the proximity of other cables has been investigated, but prac- 
tice as to conditions of laving varies enormously, and no 
general rule can be given. However, for two cables laid 1n 
the same horizontal plane in a trench the maximum permis- 
sible current would have to be reduced in the ratios shown in 
the following table: 


Ratio of Maximum Permissible 
Currents for Two Cables. 


Distance between Axes 
of Cables in Inches. 


6 4 0.76 
8 0.82 
13 0.86 


At a distance apart of from 4 ft. to 6 ft. the difference 
becomes almost inappreciable. Where two cables are laid 
in the same trench and in the same vertical plane with 5-in. 
between the axes the ratios would be approximately as 
follows :— 
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With the uppermost cable 1 ft. 6 in. below the surface: 
For а small cable 0.86, for a large cable 0.78. With the 
uppermost cable 3 ft. below the surface: For a small cable 
0.33, for a large cable 0.75. 

For cables drawn into ducts it appears to be improbable 
that а general simple rule can be devised. The greater part 


of the resistance to the flow of heat from the cable is in the . 


thin layer of air immediately around the latter, and the rela- 
tive size of cable and duct make little difference to the final 
result. Therefore, current-louding tables for one plain lead- 
sheathed cable in a duct were drawn up on the basis that the 
current required to produce the same temperature-rise in a 
cable in a duct is 0.95 of that for the same cable in still air. 

In view of the fact that a cable drawn into a duct is free 
to move lengthways and cause injury to the lead by abrasion, 
the permissible temperature should be lower than that for 
cables laid direct in the ground. Therefore, 50 deg. C. was 
adopted for the maximum temperature of the conductor for 
plain lead-sheathed calles drawn into ducts, corresponding to 
a temperature-rise of 35 deg. C. f 

In general the increase of current loading for intermittent 
load conditions is not large, varying from 3 to 10 per cent., 
which amount was thought to be insufficient to justify a re- 
commendation for increased rating for intermittent loading. 

Rating for one or two hours only, for use in emergency, 
a 0.15-sq. in. three-core, lead-covered and armoured 
cable for 20,000 volts laid direct in the ground, if running con- 
tinuously at half its rated current, will thereafter carry for 
one hour 20 per cent. or for two hours 13 per cent. over and 
above the maximum continuous rating. In general, larger 
cables will carry a greater, and smaller cables a less, incre- 
ment than the above. 

Increased current-ratings for three-core cables with seg- 
mental conductors are suggested tentatively, as they are based 
almost entirely on theoretical considerations with the adop- 
tion of certain assumptions for dimensions and shapes. Stand- 
ard dimensions are required before more definite values can 
be given for this type of cable. 

For practical purposes the current rating of a four-core cable, 
in which the fourth core carries the out-of-balance current, is 
the same as that for a corresponding three-core cable. In 
the case of triple-concentric cables used on a three-wire system, 
and assuming the load to be balanced and carried by the two 
inner conductors, the current for a given temperature-rise 
would be 5 per cent. less than that for the equivalent sze 
of concentric cable with two conductors only. 

Regarding cables in 6-way ducts, the time required to 
attain the maximum temperature is somewhat longer when 
the cables are grouped, and the temperature-rise 18 appreciably 
higher. Asa result of grouping, the current must be reduecd 
to 89 per cent. of its value when onlv one cable is carrying 
current; for a similar cable drawn into the lower hole in 
the duct the value was 90 per cent. There is no appreciable 
difference between the upper and lower holes of the duct. 

Whilst, as will be realised that large sections of the pro- 
gramme have heen completed, there are portions of the in- 
vestigation which are not yet finished. | 


Discussion in London, 


Mr. Lr. B. ATKINSON opened the discussion by emphasising 
the importance of the report and the enormous monetary 
savings that cable users ceuld make by availing themselves 
of the information it contained. The value of industrial 
research was well illustrated by the recent opening of the 
General Electric Co.’s research laboratories at Wembley, which 
the company would probably find the most profitable of all 
its departments. Neglecting the ultimate benefit to the world 
that the discoveries of such a department would confer, it 
paid to establish such institutions, and the moral of the report 
before them was that any problem was solvable quickly if it 
was attacked by a sufficient number of suitable men working 
together. That important fact had been discovered by Edison. 
In the case of cable research the burden rested on very few 
shoulders, and those of people who were least interested. It 
was curious that the people who found the means of carrying 
on the work were the cablemakers, whereas those who would 
benefit most by the results obtained contributed very little. 
It was time that the suppliers of electricity, the people who 
used cables, offered some help financially and otherwise to- 
wards the résearch work. The report was the first fruit of 
the seed sown by the Electrical Research Association, and 
the results obtained enabled them for the first time to fore- 
cast precisely what a cable would do. When once a few 
‘data concerning the conditions under which cables were laid, 
nature of soil, &c., had been ascertained (and such details were 
easily obtainable). the current-loading tables in the report 
enabled one to state exactly what those cables were 
capable of doing. If existing cables were thus found 
to be underloaded, the tables showed by how much the load 
should be increased. or if overloaded what reduction would 


bring them to the safe limit—in each case representing a saving 


of money. To-day, some £40,000,000 worth of cable was in 
use in this country. If the tables allowed their performance 
to be improved by only 10 per cent., that would make the 
money value of the report three or four million pounds to the 
industry. 


Dr. A. RvussELL congratulated the investigators on their : 


work, the result of which was of undoubted importance. ln 
connection with the use of his formula, and the errors found 
therein when determining thermal resistance, he pointed out 
that the formula had been used where it was not intended 
to apply. Regarding the heating of a three-core cable 
when only two cores were loaded, he thought the figures in 
the report did not agree with the electrostatic analogy be- 
cause under those conditions the sheath had to get rid of 
more heat (and consequently the core would be at a lower 
temperature) than when the three cores were loaded. The 
thermal resistivity became larger the higher the temperature. 
Cables used in hot places should have a materially different 
rating to those laid in cool places. 


Mr. H. Brazit found some difficulty in understanding why 
there should be such discrepancies between the British and 
foreign figures in table 31 of the report, which suminarised 
the proposed British constants and those adopted in the for- 
eign current-loading tables. A cable of any length would 
probably run through many different- kinds of soil, and he 
presumed that in such a case the cable would be rated accord- 
ing to the worst patch of soil. 


Prof. E. W. MancHANT thought the report would result in 
big steps forward being made. It gave due weight to the 
many variables that had to be considered, and it would, there- 
fore, be the means of saving much money and should conse- 
quently cheapen electricity supply. The difference in the 
permissible rating of cables when laid direct in the ground and 
when drawn into ducts was apparently solely due to the 
e of abrasion which a cable was exposed to when in a 

uct. 
and could it not be obviated? That the moisture content of 
the soil immediately against a cable had been found to be 
greater than that 18 in. away from it, he thought, was an 
accidental condition; the cable duct or hole might in such 
cases be acting as a drain for water. The statement that a 
heavily-loaded cable was clearly traceable hy the drying of 
the surface of the soil immediately over it was reasonable. 
After referring to the methods of tracing the heat flow from a 
cable through soil. he alluded to cable expansion. and 
stated that the liability of trouble being experienced due 
to the tendency of the core to expand more than the sheath 
was of importance, particularly in the case of aluminium 
cables. 

Mr. Rey suggested that the fact that one of the conduc- 
tors of a 3-wire svstem was usuallv smaller than the other two 
should be taken into account. Was the reason why German 
cables were allowed a higher rating due to the smaller thick- 
ness of insulation with which they were provided? 


Mr. P. DunsnAraTH said that the report would command the 
respect that it deserved, but he did not think the reasons given 
for the selection of the constants on which the tables were 
based were very convincing. One would have expected the 
values to be in the reverse order; at any rate. they did not 
make for safety, and the point should be verified very care- 
fully. Moreover, he did not know of апу reason for the foot- 
note stating: ‘‘ Higher values have been adopted for cables 
with condnctors having a sectional area less than 0.06 sa. in. 
to allow for the difficulty in manufacturing small cables.” 
The earth probably had a temperature gradient before the 
cables carried anv current at all. It was not right to assume 
the Kennellv formula and then to alter the constants. Higher 
current-loading was used in Japan and the U.S.A.. but the 
{теапепсу of their cable failures was ridiculous and did not 
justify emulation. In Appendix IIT use of the word ''worm- 
ing ” had been made when ''lay " was meant, he thought, 
hut the two words did not mean the same thing. 


Mr. E. B. Wepwonr referred to the other work of the Assa- 
ciation, which when complete would compel considerable 
changes in present practice. Users of cable and other elec- 
trical apparatus should consider their indebtedness to the 
Association and co-operate in furthering its work. A scheme 
of associate membership would shortly be completed which 
would afford financial assistance. 

Mr. P. V. Hunter drew attention to the value of the table 
which showed the permissible loading of cables laid together; 
it was of very great value and was hardly given enough 
prominence. In тапу cases it was customary to space cables 
wider than was assumed in the report, up to 18 in. or 2 ft. 
The idea that the lines of heat flow eventually reached the 
surface of the ground was correct, but it was necessary to 
make a correction, because it was obvious that the surface 
of the ground could not be isothermal. 

Mr. P. Roslina pointed out that although the figures in 
the tables were safe gnes, they might not he the ones that 
it would рау to use. Might they not be higher than was 
needed? 

Mr. E. T. WirrraMS thought that the aspect of the report 
with regard to the over-running of cables for short periods 
was verv great. А 

Mr. S. W. Мег<ом, in reply, said that the foreign loadings 
were included in the report for comparison, but thev contended 
that the British figures were the right ones to use in this 
country. The reference of Mr. Dunsheath tosthe temperature 
gradient of the earth was not,confirmed by observation; 


But was it a fact that such risk really existed : 
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THE FUNCTIONS 


AT the Conference of the Electrical Development Association 
at Caxton Hall, Westminster, on Friday, March 2nd, Mr. 
Adam Gowans Whyte, Electrical Press, Ltd., read a paper on 
“Тһе Industry, the Press, and the Public" Mr. C. H. 
Wordingham presided. 

Mr. Wuyte. said the subject covered by the title— which 
had been given him by Mr. Beauchamp, the director of the 
Assoclation— was so wide that he was forced to select onlv a 
few of the combinations of industry, Press and public. He, 
therefore, divided his paper into the following headings :— 
(1) The use of the Press as a whole in spreading what was 
called the ''electrical idea " among the general public; (2) 
the use which could be made of the local Press to supply 
undertakings; and (3) the use by manufacturers, factors, con- 
о and supply undertakings of the trade and technical 

ress. . E | 

On the general question, he made the definite claim that 
the Press, broadlv considered, was the most potent salesman 
which the electrical industry possessed. The true fun- 
tion of the Press was to prepare the way for the 
salesman, and what avas required was an organisation which 
would supply the necessary material for the Press and seize 
upon every suitable occasion for ensuring that use was made 
of it. The electrical industry now had such an organisation 
in the E.D.A. He would like to see the E.D.A. with sufficient 
uno to spend £10,000 per annum upon general press adver- 
ising. | 3 

Intelligent action by the local | Press might well 
smooth the path of electrical progress locally. Contractors 
should co-operate to some extent with the local supplv author- 
itv in advertising locally, but whatever was done should ho 
aided by the assistance of experts in drafting the matter 
which was sent to the local papers. 


The larger part of the paper, naturally, was devoted to ће. 


question of Ње service which the trade and technical Press 
rendered in promoting the sale of electricity and electrical ap- 
pliances. Dealing first with the statement often heard. that 
there were too many electrical journals, Mr. Whyte complained 
of the manner in which the field of the genuine electrical 
journal, issued regularly to report progress in the whole of the 
electrical industry, was being invaded by journals issued by 
various associations and institutions, as well aa manufacturers. 
The manufacturers' associations, contractors, trade unions, the 
Post Office and the Institution of Electrical Engineers, were 
all mentioned in this connection; the last of these, it was 
stated, was now preparing to canvass the electrical industry 
for advertisements in the Journal. Apart from these aspects, 
it could well be asked whether the five regular journals were 
too manv for an industry of the range and magnitude of the 
electrical industry. The motor industry was not nearly so 
important as the electrical industry, vet it had many more 
journals. Further, there was the test of survival; the youngest 
of the electrical journals was over twenty-two years old, and 
the others were much older. Surelv, it was patent that the 
continued existence of all these journals was proof that they 
all served a useful purpose. 

By this, he did not mean merely the provision of adver- 
tisement space, hut the development of that broader policy 
of trade and techical journalism which had for its object elec- 
trical development. Independent electrical journals had aided 
every progressive movement : the broader poliev of the Insti- 
tution of Electrical. Engineers; the growth of representative 
associations; the formation of the E.D.A.; the exploitation 
of electric cooking, heating and other phases of the domestic 
load; and the advancement of electrical salesmanship and 
trade organisation. 

There were two ways in which the electrical journals could 
render still better service in the future. One was by being 
granted a fuller recognition of the service they rendered as 
independent organs of opinion and distributors of information, 
and the other was by a more energetic and intelligent use 
of that service by the industry. Again, the electrical journals 
were only read by a minority of the men engaged in the 
industry; this, he maintained, was a reflection on the industry 
and not on the journals. Only by reading the electrical 
journals could a person in any branch keep in touch with 
what was going on all round. 

The most valuable direct service rendered bv the electrical 
journals to the electrical salesman lav in the educative effect 
they had upon the central station engineer, who, as a class, 
was a fairlv constant reader of them. These journals had, 
vear in and vear out, been forcing upon the attention of the 
central station engineer, the need for commercial development, 
and if to-day, in spite of everything, the central station 
industrv was doing more on the sales side, and co-operating 
more effectively with the electrical trade, it was largely 
because the electrical journals had. been. steadily pushing in 
those directions for the last fifteen vears ar more. 

In the discussion which followed, 

The CHATRMAN, speaking of the intention of the Institution 
of Electrical Engineers to have advertisements in ite Journal, 
suggested that the Press itself was to blame, because it had 


OF THE -PRESS. 


educated the Institution in commercial methods! The Journal 
was ап enormous expense, and the idea was to secure adver- 
tisements so that this expense would be reduced and the 
members’ subscriptions lowered, or so that more reading 
matter might be inserted in the Journal. 

Mr. L. L. RoniNsoN (Chief Electrical Engineer, Hackney) 
said he was inclined to agree with the author's views with 
regard to the Institution and advertising. Subscriptions had 
been raised abnormally on account of the rise in the cost of 
paper and many other alleged difficulties which arose during 
the war, but the cost of paper and other services had fallen 
although subscriptions had not fallen. The technical Press 
was the most valuable to manufacturers and wholesalers from 
the advertising point of view, whereas local press advertising 
appealed most to supply undertakings. 

Mr. А. H. ALLEN (Technical Editor, ErkroTRICAL. REVIEW) 


. said he could not do more than emphasise the points made in 


the paper, with all of which he thoroughly agreed. He 
specially wished that the manufacturers and others would 
keep more constantly in touch with the technical Press and 
keep it more fully posted as to what was going on. If that 
were done it would be possible to maintain a much closer 
relationship with the industry than had been the case in the 
past. RN 

Mr. E. T. RuruvEeN Merray (North Metropolitan Electric 
Power Supply Co.) said there seemed less enthusiasm on the 
part of the younger members of the industry than there was 
in the early days; there was less reading of the trade papers 
now than formerly. 

Mr. S. RENTELL (Editor, Electricity) spoke on the general 
question and criticised the action of the Institution, although, 
he said, perhaps that was hardly a matter to be discussed 
there. 

Mr. Н. Marryat (President, Electrical Contractors’ Associa- 
tion) spoke of the opportunities which the E.D.A. had for 
getting electrical news into the general Press, whereas an 
editor might shrink from accepting it from an Individual. 
Already in that direction the E.D.A. was doing valuable work. 

Major F. H. Masters (Editor, The Electrician) did not alto- 
gether agree that the preparation of Press propaganda need 
һе the work of the expert, apart from the preparation of 
advertising copy. He said he could not help regarding 
many private journals as spurious journals. | Members 
of firms were debarred from sending communications to the 
regular Press unless the matter had already appeared in the 
“ house " journal. This resulted in good material not receiv- 
ing the widest publicity. 

Mr. W. GitLLorT thought the author had elaborated the 
commercial point of view of the technical Press rather too 
much. 

Mr. Suater (Editor, Electrical Times) supvorted all the 
views put forward in the paper. 

Mr. Pryor (Siemens Bros. & Co.) speaking on the point as 
to the industry not giving information to the Press, said he 
could remember instances in which he had gone to much 
trouble to prepare matter and blocks, but they were not used 
by all the electrical Press. 

Mr. В. W. Нсанмах (Electrical Times) disagreed with the 
author regarding the number of electrical journals. He per- 
sonally had thought for 30 vears that there were too many, 
but, at the same time, it was a poor issue of any of the 
journals which did not give many times the value of its cost. 

Mr. ALDERSON SMITH (Electrical Press, Ltd.) compJained of 
the small extent to which electrical contractors supported the 
electrical Press bv advertising. Only 150 supply undertakings 
purchased the E.D.A. literature regularly. The manufacturers 
neither supplied the Press with information as it should nor 
made use of the facilities of the Press for obtaining informa- 
tion. 

Mr. Marryat, replving to Mr. Alderson Smith as to con- 
tractors, reminded him that the majority were quite small 
men with small working capital. At the same time, there 
was a tremendous amount of enterprise on the part of the 
small men all over the country, and he was sure that the 
suggestion of co-operation between the contractors and supply 
undertakings would be readily taken up. 

Mr. J. W. Р®АССНАМР said that the sales of E.D.A. liter- 
ature were increasing at a rapid rate, although probably not so 
fast as Mr. Alderson Smith and himself might wish: more- 
over, contractors were some of his most valued customers. 

Mr. T. Lrak& (British Electric Transformer Co.) suggested: 
that the fecling that the electrical journals were not read so 
much as could be wished might have a bearing on the fact 
that manufacturers did not supply as much information t 
the Press as the Press desired. 

Mr. WByYTE, in his reply, regretted that there had not been 
more trenchant eriticisin of the Press. Tf the intention. of 
the Institution of Electrical Engineers in having advertise- 
ments in its Journal was to get a sufficient revenue to enable 
it to reduce members’ subscriptions. he was doubtful if that 
ambition would he realised. Пе did not suppose that any- 
thing that he had said would induce the firins or assoctations 
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to forgo their journals or cut out the advertisements, bui 
those who were running what had been called '' spurious 
electrical journals should remember, when they asked more 


from the genuine electrical journals, that the latter were now 


giving to the full extent of their ability. Не emphasised 
some of the points made in the paper, especially the need for 
greater activity locally by the electricity supply undertakings 
and the general need for closer relationship between the 
industry and the Press generally. 


THE ELECTRICAL WHOLESALERS’ 
FEDERATION. | 


Annual Dinner. 


Mr. A. G. Beaver, the president, presided at the annual 
dinner of the Federation at the Trocadero, on March Ist. 
Proposing the toast of “ Kindred Associations," after an 
excellent dinner, Mr. Beaver referred in the first place to the 
Institution of Electrical Engineers. He said that it was the 
largest and most influential association connected with the 
industry. Until quite recently it hud held severely aloof from 
the more mundane and commercial aspects of the industry, 
but there were signs that this attitude was changing, and the 
selling side had been the subject of one or two recent papers. 
With regard to the contractors, repreesnted by the 
N.E.C.T.A., the E.C.A., and the N.F.E.A., he said that their 
importance to the industry could not be exaggerated; their 
Council had performed excellent work for the benefit of the 
whole industry. The wholesalers were indispensable to the 
contractors and saved them a great deal of money eventually. 
The E.W.F. preserved very friendly relations with the 
E.L.M.A., but the latter body still laboured under the effects 
of past policy; the present Council had inherited a system of 
discounts which was utterly wrong, but there was much im- 
provement. He regretted that, so far, negotiations with the 
B.B.A.M.A. with regard to selling terms, &c., had proved 
fruitless. He wanted the manufacturers to realise that the 
E.W.F. provided а very satisfactory selling organisation. 
Manufacturers who had their own sales body could not ascer- 
tain their overhead charges accurately. The C.M.A. was a 
dignified body which had fixed ideas as to where and how 
wholesalers should operate; but the E.W.F. lived in the hopes 
of an improvement. The E.D.A. was doing really good work 


for the industry; above all it had no axe to grind, and жав 


working for the benefit of the industry as a whole. Its help 
in exhibitions, and the organisation of salesmanship confer- 
ences were proving very beneficial to the industry. 

Mr. J. S. HIGHFIELD (past-president, I.E.E.), did not quite 
agree with the chairman's view of the Institution's aloofness, 
pointing out that the work of scientific and technical men 
always benefited the commercial man ultimately. 

Mr. №. Ricas (N.E.C.T.A.) said that the contractors had 
found their associations of great service to them. They had 
been fortunate in negotiating many agreements of advantage 
to all parties concerned. The N.E.C.T.A. had drawn up a 
selling policy which it was intended to submit to criticism— 
he hoped that it would be constructive criticism. 

Mr. E. J. BREWER (chairman, E.L.M.A.) said that his asso- 
ciation was trying to live down its former policy. It had a 
firm desire to co-operate with other associations. There would 
always be conflicting views as between the E.W.F. and the 
E.L.M.A., but most of thein could be adjusted by eonference. 

Mr. D. N. DcvNrtop (director, B.E.A.M.A.) said that the 
B.E.A.M.À. was always willing to give every consideration 
to the wholesaler, but the latter term often required defini- 
tion. He had great faith in the ultimate successful adjustment 
of relationships between manufacturers, wholesalers, and con- 
tractors. | 
. Mr. J. Вхожу Норргеѕтох (vice-chairman, C.M.A.) said that 
his association had passed through many vicissitudes. The 
E.W.F. also had its troubles, but he hoped that it would sur- 
mount them in the same way as the C.M.A. had got over its 
troubles. It was to the credit of the C.M.A. that its standards 
had been adopted by practically the whole world. 

Mr. J. W. BeaucHaMp (director and secretary, E.D.A.) refer- 
ring to the conference of associations on trade terms, said 
-that they must not expect too much at once. It was naturally 
difficult to reconcile all interests; there were ten leading asso- 
ciations in the industry, all founders of the E.D.A. Federa- 
tion of associations should not come about too early. 

Mr. J. Y. FLETCHER, proposing the toast of the '' Electrical 
Wholesalers’ Federation," said that the past year had been 
very bad. but they were entitled to be optimistie about the 
future. ‘The rising metal prices showed that there were 
buyers. 'The recent extensions of power stations would soon 
be in full operation, and most suppliers were reducing prices. 
He considered that Britain was the sanest country in ‘the 
world, and was pulling through the after-effects of the war 
by sheer grit. The publie opinion with regard to trade asso- 
ciations was altering. There was an impression once that 
they tended to force up prices, but the reverse was the case. 
The manufacturers did not disagree with the principle of 
wholesaling so long as they could be satisfied that their 


goods would reach the public at a reasonable price to keep 
the factories fully occupied. He, personally, did not believe 
in the manufacturer's selling direct to the consumer. 

The CHAIRMAN, in reply, said that he was glad that manu- 
facturers were ready to discuss the wholesalers’ point of view; 
the latter hoped to convert them to that point of view even- 
tually. If all other associations were content with the margin 
of profit which satisfied the E.W.F., the goods would be prac- 
tically given to the public. ` 

Mr. G. P. Dennis proposed the toast of “The Press” in 


very felicitous terms, and Mr. A. Gowans WHYTE humorously 
responded. ; 


THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. 


President's Address at Western Centre.— Abstract. 


IN addressing members of the above Centre of the Institution 
at Bristol on January 22nd, Мг. F. GiLL, O.B.E., took as his 
subject '" Engineering Economics," as he has done on several 
occasions recently when addressing other Centres. _ 
The engineer, he said, had given a new meaning to tha 
word ''economies." Engineering was not merely applied 
physics; the engineer must remember that unelss he did what 
he wanted to do at the lowest cost he was not an engineer. 
What was the use of striving to get extra small fractiona 
of percentages when they cost such a lot? Well, that wae 
where the engineer ought to really come in—he ought to know 
where to stop. His job was to select the things which, when 
all'was put together, would give the lowest cost. The engi- 
neer's job was the wise utilisation of money; when laying-out 
something—whether a factory, transmission scheme, or what- 
ever it might be—he settled its design and thereby very 
largely settled whether or not that organisation was to be 
profit making. Не had settled the amount of interest to be 
paid, the amount to be paid for depreciation, the money which 
must be paid for the maintenance of the plant, very largely 
also the amount of money which must be paid for feeding the 
plant; and the management could only affect the results’ 
within à margin. If that was so, then the engineer was 
vitally concerned with the profit made by his firm, and his 


. firm should be more profitable with him than without him. 


But there were cases where the engineer was regarded as the 
' keeper of the mechanical tricks," and had nothing to do 
with rates, profits, &c. . That there was only a certain amount 
of work to be done, and that when that was done the job 
would end, was an argument that appealed to some of the best 
of British workmen—the men who were thinking of their 
families. It was just the other way about. If only he could 
cut down the price at which things could be sold, and thereby 
open up additional markets in which they could be sold, 
instead of the work coming to an end, it would increase— 
that point was not made enough of. The subject of economics 
was not taught at the schools. Men considered pieces of 
apparatus, transformers, dynamos, &c., whereas economics 
entered into what might be called systems of engineering. 
The overhauling of an estimate as market conditions altered 
was a good illustration of the necessity of ''visioning " the 
engineering product hy reasons of market prices. He hoped 


that the schools would pay some attention to this matter; it 


required no special courses, but rather the aptitude to deal 
with ordinary problems as they arose. 


National Association of Supervising Electricians.— The 
annual meeting of the Association was held at the St. Bride's 
Institute on February 13th. The chairman of the Association, 
Mr. T. H. Windibank, occupied the chair, and in his address 
complimented the members on the continued success of the 
Association shown by the ever-increasing membership. 

The general secretary (Mr. A. Brammer) in presenting the 
annual report and accounts, said that the past year had seen 
many developments. District representatives had been 
appointed in various parts of the country and a new district 
centre formed at Manchester, while new offices had been 
secured at 82, Victoria Street, S. W.1. The educational work 
had increased in volume and value and was recognised as of 
great importance to members and to the industry. The 
Employment Bureau had been most useful and had assisted 
members during the slack periods. It had been the endeavour 
of the officials to safeguard the interests of the members in 
every way, and manv trade cases had been dealt with success- 
fullv. The Association had been represented on two com- 
mittees of the T.E.E., and had continued atftiliation to the 
National Federation of Supervisory Workers. 

The meeting decided to set up an Inventions Committee to 
assist members having inventions relating to the industry, 
and instructed the Board of Control to further consider the 
question of a Special Benefit Section. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of mew or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


The ** Partridge " Duplex Lighting Unit. 


The electric light standard is a favourite piece of apparatus 
for the lighting of smaller rooms, and also for supplementing 
general lighting in larger apartments. It occasionally happens, 
however, that a more brilliant illumination than that provided 
by an ordinary floor standard is desirable, and the ''Part- 


Еа, 1.—FLooR STANDARD SHOWING 
INDIRECT LIGHTING EFFECT. 


ridge " duplex lighting unit, illustrated in figs. 1 and 2, has 
been designed to meet this requirement. This device is 
equipped with three or four lamps. One, preferably a gas- 
filled lamp, is arranged within an inverted vitreous enamel 
conical reflector hidden by the silk shade, and thus provides 
a good totally indirect illumination over a large area. The 
other two or three lamps are on the under side of the conical 
shade, and provide the usual local illumination. А two-way 
switching device is fitted, so that either the indirect or the 
direct lighting can be employed separately or both together. 
Fig. 2 is a sectional view of this device, and gives a clear 
indication of the manner in which the various effects are 
obtained. 

Among the important advantages claimed for the duplex 
unit are :— 

The indirect lighting can be adjusted by means of a tele- 
scopic arrangement, so that the rays strike the wall at the 
level of the picture rail or frieze. All the advantages of per- 
fect diffusion and shadowless illumination associated with in- 
direct lighting are obtainable, while the criticism often levelled 
against this method of illumination, namely, that the lighting 
is cold in character, is overcome by means of the direct ele- 
ment of the lighting from the lower lamps. 

This combination of indirect and direct illumination has 
a third advantage, in that the illumination has a fairly sub- 
stantial horizontal component, which enables pictures and 
other items of interest on the wall to be well illuminated. 

The duplex unit for which provisional protection has been 
granted is the invention of Mr. G. W. Partridge, and has 
been developed by the GENERAL Exectric Co., LTD., Magnet 
House, Kingsway, W.C.2. The company is also considering 
the adaptation of this unit for pendants as well as for floor 
standards. 


A Sliding Contact Rheostat. 


The principal improvement in a rheostat recently put on the 
market by Tue Vector Co., 16, North Wharf, Gordon Road, 
West Ealing, W.13, is that the enamelled tube and the fixing 
feet are in one piece. A sample received by us has a core 
8 in. long and about 13 in. in diameter, the ends of which are 
secured in substantial clips. The sliding contact bar is 


mounted on ebonite pillars. The fixing of these into the tube 
is accomplished by a screw and nut in an extension of the fixing 


Fic. 9.—SEcTIONAL VIEW OF 
‘* PARTRIDGE '" DuPLEX UNIT. 


feet. The slider is provided with a laminated spring contact 
and an ebonite or black fibre grip. All terminals are provided 
with milled ebonite screw caps. These rheostats are made to 
carry loads up to 700 W continuous rating, equivalent to 
2.000 W intermittently. 


A New Power Distribution Board. 


Desiring to find a better way of attaching fuse carriers to 
busbars on distribution bcards than the customary methods, 
which involve the passage of the current through clips and 
screwed stems, Messrs. Секси, Hopars & Co., I/rb., of Empire 


Fic. 3.—Fuse CARRIER. 


Works, Dalston Lane, London, have devised the mode of con- 


nection illustrated in the accompanying figures. It will be 


seen (fig. 3) that the fuse carrier is provided with clips which 
spring on à busbar of circular section, thus dispensing with 
all intermediary connections. As shown in fig. 4, the busbar 
passes through any desired number of porcelain boxes, which, 
in conjunction with the porcelain carriers, form suitable 
enclosed fuse chambers. A separate cover is provided for the 
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Fic. 4.—BusBAR AND FUSE-CARRIERS ASSEMBLED. 


busbars and main cable connectors, which is easily removable: 
the whole 1s housed in a cast-iron box providing ample room 
for connecting the main and branch circuits. All live con- 
ductors are completely enclosed, and the design appears to 
be exceptionally sound and well thought out. 


A Tumbler-Switch Coupler. 


Mr. A. R. Macaulay, 48, Ashton Road, Beswick, Man- 
chester, has brought out a coupler for linking up the dollies 
of two 5- or 10-A tumbler switches. Tt consists of a fibre 
tube, blocked at the ends with brass plugs, in which are two 
openings of keyhole shape. The large parts of these openings 
are slipped over the dolly heads and the tube moved along 
ane the shanks rest in a slightly enlarged portion of the 
slot. 
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PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. ] 


British Empire Exhibition.—On February 27th, Sir 
Harry Brirrain asked the President of the Board of Trade 
whether all outstanding difficulties with regard to the manage- 
ment of the British Empire Exhibition had been removed, 
and if there was every prospect of co-operation from all quar- 
ters to ensure the success of this exhibition. 

Sir P. Luoyp-GrREAME said that he hoped and believed that 
the steps which had been taken to give effect to the recom- 
mendations contained in the report of the Secretary of the 
Overseas Trade Department had removed all difficulties, and 
that there was every prospect of whole-hearted support fro 
all quarters for this great project. / 


The Marconi Company.—On February 27th, Mr. CHAMBER- 
LAIN stated that the Marconi Co.’s service had probably 
withdrawn a certain amount of trathc from the cable service 
to the Continent, but the loss of revenue involved was not 
appreciable. In the event of the temporary permission 
granted to the company being confirmed by a permanent 
licence, provisions safeguarding the financial position of the 
State would be included. The company was not required to 
hand to the Post Office transit trafic for France and Switzer- 
land reaching this country from America, vid its trans- 
Atlantic radio-telegraph service. American traffic to the Con- 
tinent, if handled by the State telegraphs, was more remunera- 
tive than terminal tratfic. The number of transit telegrams 
from America handed to the Post Office by the Marconi Co. 
for transmission to the Continent in August, 1922, was con- 
- siderably larger than the number in the preceding January. 
This was probably accounted for by the fact that certain cable 
routes between America and France were interrupted during 
August. The amount of such tratic, whether ordinary or de- 
ferred, now being handed by the company to the Post Office 
was extremely small. A considerable proportion of the ter- 
minal traffic carried by the company between this country and 
France and Switzerland was urgent traffic paid for at triple 
rates. The Government service with those countries was 
generally good, and the Government service at triple rates was 
very rapid, but at the same time it was not considered ex- 
pedient to debar business firms from sending triple-rate tele- 
grams by the company’s route if they thought that that 
course was justified by the results obtained. | 

Under the terms of the temporary licence issued by his 
predecessor to the Marconi Co., that company was empowered 
to accept telegrains in the United Kingdom for towns in 
France such as Lille and Boulogne. Such telegrams were for- 
warded by radio-telegraphy to Paris for handing over to the 
French Government telegraph system for transmission by 
landline. In view of the fact that such places had a rapid 
telegraph service by means of direct wires from London of the 
interests of State telegraph service in communication with 
those places would appear to be adequately protected against 
competition by the Marconi Co.'s indirect service via Paris. 


Cable Rates.—On February 27th, Mr. CHAMBERLAIN said 
that the very heavy delays on the cables, which existed for some 
time after the war, had been greatly reduced by the laying of 
new cables, and the companies concerned hoped that, on the 
completion of a further new line of cables to the Far East, 
which was now being laid, the service would be as good as 
before the war. Cable communication was one of the few 
utilities for which the charges had not only not been in- 
creased, but in some instances actually decreased, since 1914. 


Post Office Tube.—On February 27th, asked what was 
the present position of work in connection with the Post Office 
tube from Paddington to Whitechanel, Mr. CHAMBERLAIN 
. said that the running tunnel had been completed and the 
expenditure to December 31st, 1922, was £1,129,000. The 
work remaining to be done was principally the construction 
of the permanent way and the provision of electrical plant. 
The amount of labour to be employed would be comparatively 
small in relation to the total cost, and he did not feel justified 
at present in asking Parliament for the considerable funds 
which would be required to complete the undertaking, but he 
would reconsider the question before next winter. 


Insurance by Industries.—On February 28th, Mr. D. G. 
SOMMERVILLE asked the Minister of Labour whether any 
country had yet adopted, either in its entirety or in part, the 
principle of insurance by industries; and whether, in that 
case, he could supply the essential details in the form of a 
White Paper? 

Sir MONTAGUE BARLOW said that, so far as he was aware, 
only the Italian legislation besides our own, provided for un- 
employment insurance by industries. He understood that 
three industrial schemes had been approved in Italv, viz., for 
the printing and paper industries, the Turin metal working 
trades and the Piedmont building trades. 


L 


Automatic Train-stops.—On February 28th, Mr. ALBERT 
ALEXANDER asked the Parliamentary Secretary to the Ministry 
of Transport whether, in view of the necessity of safeguarding 
the travelling public from accident, the Government would 
convene a Royal Commission to examine the necessity of 
eliminating the human element from error by the compulsory 
provision of automatic train-stops on all railways. 

Colonel ASHLEY said that the matter had already been in- 
vestigated by the Departmental Committee on Automatic 
Train Control, whose report was published last year. The 
railway companies had been asked to consider what action 
should be taken to give effect to the Committee's recommen- 
dations and he did not think that any further formal investi- 
gation of the subject was needed at present. 


Inland Wireless Stations.—On February 28th, Captain 
TERRELL asked the Postinaster-General if the recommenda- 
tion of the Geddes Coinmittee that the provision of £34,000 
for inland wireless stations should be reduced by £30,000 had 
been acted upon, or whether it was proposed to proceed with 
any of the stations which the Geddes Committe recommended 
should be omitted. | 

Мт. N. CHAMBERLAIN said that the £34,000 was inserted, not 
in the Post Office estimates, but in the provisional estimates of 
the Office of Works, for buildings in connection with three 
new direction-finding stations, the erection of which, as an 
aid to navigation, had been proposed by a coinmittee repre- 
senting the various Government departments interested. The 
provision was reduced by £30,000 in the final estimates, in 
accordance with the recommendation of the Geddes Commit- 
tee. It was not proposed for the present to proceed with any 
of those stations. 


Telegraphic Letters.—On February 28th, Mr. М. CHAMBER- 
LAIN said that the Western Telegraph Co. had been consider- 
ing the introduction of a week-end letter telegram service 
between this country and Brazil and other South American 
countries, but it had been deterred from doing so owing to 
the relatively high charges required by the South American 
Governments concerned for handling such traffic. The week- 
end service which was being established with the United 
States was restricted to messages collected or delivered at the 
company's offices in South America, and did not apply to 
trafic exchange with the South American Telegraph Adminis- 
trations. The company would prefer that, when it introduced 
a week-end service with the United Kingdom, it should be . 
available to and from all places in South American countries 
which it served, and it was endeavouring to arrange suitable 
terms with the South American Administrationg in order to 
admit of this. 


Radio Licences.—On February 27th, Mr. N. CHAMBERLAIN 
said that it was not necessary to make personal application 
for broadcast receiving licences, and residents in districts 
where full post office facilities did not exist might obtain them 
by post from the head or any branch post office in the district 
in which the receiving station was to be established on pay- 
ment of the licence fee of 10s. The expense of additional 
branch offices on this account would not be justified; the 
issuing of such licences at selected sub-offices was, however, 
under consideration. Since January Ist between 40,000 and 
90,000 applications had been received for experimental receiv- 
ing licences. А large proportion appeared to be made by 
persons who were not bona-fide experimenters. The delay in 
issuing these licences had been occasioned by the necessity 
for the consideration of the circumstances mentioned, but he 
hoped shortly to complete arrangements which would obviate 
any further inconvenience of the kind. 

On March Ist, Lieut.-Col. CourTHopr asked the Home Secre- 
tary whether a licence was required for the installation and 
use of radio broadcasting instruments on licensed premises? 

Mr. BRIDGEMAN said that the question was one for the con- 
sideration of the local authority in the first instance. It in- 
volved a. point of law on which he had no authority to pro- 
nounce. 


Private Bills.—On March 1st, the City & South London 
Railway Bill was read a second time. On the motion of Mr. 
Percy Harris, the following resolution was agreed to: '' That 
it be an instruction to the committee to which the Bill may 
be referred to insert clauses in the Bill making the provisions 
as to fares to be charged on the proposed new railways on the 
same basis as those applicable to the London Electric Rail- 
way under the London Electric, Metropolitan, District, City 
and South London, and Central London Railway Companies 
(Fares, &c.) Act, 1920, and making those provisions temporary 
in duration in the same manner as the fares provided for in 
the said Act of 1920, so that the whole of the fares on the: 
company's railways shall be subject to revision at the same 
time," On the same date the London Electric Railway Bill 
was read a second time, and a similar resolution, inoved 
by Mr. Harris, was also agreed to. 


Imperial Radio Communication.—On March 5th, the 
Prime Minister informed Mr. Hurd that the policy to be 
adopted with regard to Imperial radio communication had 
recently been under review by the Imperia] Communications 
Committee, under the chairmanship of the First Lord of 
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the Admiralty, and the recommendations of that Commie 
had now been approved by the Government. It was not con- 
sidered necessary any longer to exclude private enterprise 
from participation in radio telegraphy within the Ёрге, 
The Government had, therefore, decided to issue licences for 
the erection of stations in this country for communication with 
the Dominions, Colonies, and foreign countries, subject to the 
conditions necessary to secure British control and suitable 
arrangements for the working of the trafhe. At the same time, 
the Government had decided that it was necessary in th2 
interests of national security that there should be a station 
in this country capable of communicating with the Dominions, 
and owned and operated by the State. A station of this kind 
would, therefore, be erected as early as possible, and it would 
be available for commercial traffic as well as for service mes- 
ga ges. ! 


JAPAN'S ELECTRICAL TRADE AND INDUSTRY. 


It is thoroughly understandable that a country which is one 
of the largest copper producers in the world and wherein the 
use of electricity has been developing very rapidly, should 
desire to manufacture within its own borders as much as pos- 
sible of the necessary station plant, motors, lighting equip- 
ment, lamps, Хе. 

The increase in the use of electricity in Japan between 
1913 and 1919 (the last year for which detailed statistics are 
available) is very striking, as will be seen from the following 


table :— 1913. 1919. 
Electricity supply companies No. 330 532 
» E ^ a KW 834,581 571,826 
Electric railways 7 e. NO. 19 29 
2 ^ T "S e. KW 5.680) 3,793 
Railways supplying electric current No. 46 _50 
5 5 " " kW 118,554 922,558 
Electrie power stations of private : | 
manufacturers — ... s e. NO. 1,108 2,169 
Electric power stations of private a ane 
manufacturers — ... E S kW 122.500 308,613 
Other electric power stations ... No. 97 ‚130 
тА Е 2 " kW 15,241 96.423 


In addition to high cost of fuel, electrical manufacturers 
have been greatly inconvenienced by the dearness of copper, 
due to more expensive labour at the Japanese mines. American 
copper has been cheaper than the local product, and the 
attempt inade to support the home production by placing a 
duty on imported copper naturally had the effect of enhancing 
the cost of the material generally. 

On this account, and also because of the general inter- 
national depression few new developments have taken place 
in electrical manufacture in Japan during the past year or 
two. While she continues to produce a fair range of dynamos 
of all but the largest sizes, of the simpler types of electrical 
apparatus, lamps, lighting fittings, wires and cables, and thus 
proves a formidable competitor to the prospective importer, 
she has gradually lost much of her war-time hold upon many 
oversea markets. This is apparent froin the table of exports 
by countries which appeared last week. In the statements 
which follow immediately below some more recent figures 
(totals only) are given. It will һе noticed that there has been 
a recovery, particularly in. the shipments of insulated wire, 
from the great slump of 1921. 


. Ten months ended October. 
Japanese Imports :— 1921. 1922. 


Insulated electric wire :—- Yen. Yen, 
Submarine telegraph or. telephone 1,711,000 670,000 
Other eT m К 138,000 471,000 
Wattmeters TUR fies " 474,000 972,000 
Telegraph or telephone instruments and 

parts 701,000 1.999.000 
Steam turbines 1,597,000 835.000 
Water turbines i; е В 1.0255 (КЮ) 2,539,000 
Dynamos, motors, transformers, converters 

and armatures E T" 8.007.000 —— 10,409,000 
Dynamos combined with motive 

machinery 27 569,000 740,000 

Japanese Exports :— 

Insulated electric wire 2,544,000 7,514,000 
Electric: machinery 9 216,000 2461 (KK) 
Telephones 89 OO”) QUO. OW) 
Electric lamns OUO, (ХЮ) 1,055,000 


It was the growth of the manufacture of insulated electric 
wire that had the earliest and most marked effect on the 
Japanese electrical trade. As comparatively recently as 1912 
Japan's foreign purchases of that article amounted in. value 
to nearly £500,000. During the war the total rapidly dwindled 
until in. 1916 it reached less than £200. This great reduction 
was, of course, due to the dislocation caused by the war. Tmn- 
ports subsequently recovered slightly, but at present exports 
are more than ten times the value of imports. Some degree 
of progress in local production is similarly reflected in the 


imports of dynamos and, electric motors, which declined from 
£320,000 in 1912, to £40,000 in 1916, due again more to war 
conditions than actual independence of foreign supplies. The 
present position is that Japan imports about four times as 
inuch of these articles as she exports, but it is doubtful how 
long this preponderance of imports will continue, particularly 
in the smaller sizes of plant of more or less standard design. 
Japan's purchases abroad of electric lamps are now compara- 
tively unimportant. 

When the building of dynamos and motors had once been 
started, largely under the guidance of western engineers, it 
was not long before generators up to 7,500 kW were con- 
structed with fair success. For а long while, however, Japan 
will doubtless have to look abroad for the highest 
capacity machines and for special designs in either 
small or large apparatus. In switchgear progress has come 
more slowly, in spite of the fact that American experience 
and design have been at the disposal of the Japanese factories. 
It would seem that the native engineer and workman, although 
able to imitate very closelv what is put before thein, have 
little individual technical skill or inventive faculty. 

Most of Jupan's requirements of traction motors have in 
the past been satisfied abroad, largely in the United States 
and Great Britain, the latter country having been notably 
successful in obtaining orders for traction controllers, and in 
this connection it is significant that a Pritish firm recently 
obtained an excellent order for electric locomotives. If the 
contracts for the material for the Tokio underground railways 
go to American rather than British works it will be chiefly 
because finance is the deciding factor, and the Americans are 
in a better position to grant easy terms of payment than the 
British concerns. 


LEGAL. 


British Thomson-Houston Co., Ltd., v. D. Rose & Co. 
Mr. Justice Romer, in the Chancery Division, granted an 
Injunction on March 2nd on the er parte application of the 
plaintiff company restraining defendants of Osborne Street, 
Aldgate, E, from infringing their patent for improvements in 
incandescent electric lamps. 

Mr. J. Нсхтек Gray, K.C., said he had to ask for an order 
setting out in detail what they were asking for, because in 
six or seven previous cases the plaintiffs had been put to 
considerable trouble in seeing that the orders were complied 
with. It appeared to be the practice, after the order was 
made, for defendants to sell their businesses “арпа then dis- 
appear, and nothing further was heard of them. 

A representative of the defendants said they wanted to 
oppose the application. 


Bath Electric Tramways Co., Ltd., Summoned. 


WiTH reference to the case reported on p. 358 of our last 
issue, Mr. Owner, H.M. Inspector of Factories, formally 
asked the Pench on March Ist to state a case. The applica- 
tion was in the following terms: * Being dissatisfied with 
your determination upon the hearing of the above information 
as being erroneous in point of law, I make application to you 
to state and sign a case setting forth the facts and the grounds 
of your determination in order that I may take the opinion 
thereon of the King's Bench Division of the High Court of 
Justice.”’ 
The magistrates agreed to state a case. 


Tomlinson:Lee v. Mussell. 
(SLANDER ACTION.) 


Tue Lord Chief Justice and а special jury, sitting in the 
King’s Bench Division on March 6th, commenced the hearing 
of an action in which damages were claimed for alleged 
slander by Mr. H. Tomlinson-Lee, the ex-chief electrical engi- 
neer of the Wimbledon Corporation, against Mr. S. Mussell, 
the Mayor of Wimbledon. The alleged slander plaintiff said 
was uttered at a meeting of the Wimbledon Town Council on 
January 3lst, 1922. | 

The defence was а denial that the words complained of were 
spoken and if they were they bore no defamatory meaning. 
The defendant also claimed that the occasion was privileged. 

Mr. Maddocks, K.C., and Mr. Herbert Lardles appeared for 
plaintiff, and Mr. F. D. Cassels, K.C., and Mr. C. A. Colling- 
wood for the defendant. 

Mr. Mabbocks, in opening the plaintiff's case, said that Mr. 
Tee, until May 31st, 1922, was the chief electrical engi- 
neer of the Borough of Wimbledon, Mr. Mussell being the 


mayor, and the gist of the plaintiff's complaint was that the 


words spoken by the mayor at the meeting of the Town Coun- 
cil were defamatory and injured him in his reputation as an 
electrical engineer. — Plaintiff was 45 vears of age, and had 
been in the employ of the Wimbledon Corporation for 90 
vears. He was a member of the Institution of Electrical 
Engineers and an associate of the Institution of Mechanical 
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Engineers. In July, 1919, he was receiving a salary of £700 
à year, to Which amount his salary was raised by the unani- 
mous vote of the Electricity Comittee of the Council. It 
was said that he should take no interest in municipal or Par- 
lameutary elections, and he was to Бе polite and courteous 
to members of the committee, and that he was to bear with 
them as, after all, the members were not so highly technical 
in their knowledge. In the following year so highly did Mr. 
Mussell think of Lee's intluence that he wrote asking him if 
he would come to the rescue in his fight for the inayoralty and 
get him all the motor-cars he could. Up to that time no coni- 
plaint had been made about his work. Га January, 1921, the 
question. arose about the development of the power station 
and the replacement of certain worn-out plant, and plaintiff 
was asked to estimate for the cost of replacement and repairs 
and he put forward a figure of £130,000, which, among other 
things, included certain valuable permanent replacements. 
On Mr. Lee's advice a firm of consulting engineers were 
brought in and they estimated the repairs at £89,000. Now, 
proceeded counsel, there was about that time a party formed 
of members of the Council, which included) members of 
the Electricity Committee, who talked matters over before the 
meetings so that they could regulate their votes. For some 
reason or other Mr. Lee incurred. their opprobrium or dislike 
bv reason, perhaps, that he had helped Mr. Mussell in his 
election. However, no definite complaint was made. The 
first intimation that he received of the trouble that was brew- 
Ing was oh January Ist, 1922, when he received a letter from 
the Town Clerk of Wimbledon, who wrote that the Electricity 
Committee desired his attendance at a meeting at 9 pin. that 
evening. He. attended that meeting and was astonished 
when he was told that the committee had decided that thev 
must part company; that he was to leave their service, and 


not only was he to leave, but the proposition put to him was. 


that he had better resign. He was told То make things 
easier vou can take three months’ sick leave "—Mr. Lee was 
not «sick—" and then give three months’ notice: or vou. can 
send us vour resignation and we will do our best to get the 
Council to give vou 12 months’ salary in lieu of notice.” Of 
course Mr. Lee could not accept such a notice, and he wrote : 
“Ido not feel, in fairness to myself, that I should be asked to 
take the course suggested and Dam not willing to adopt it. The 
suggestion comes as a surprise to me, and I should like to 
know the grounds upon which the committee acted. As far as 
d know there is no justification." Аға meeting of the General 
Purposes Cominittee the resolution of the Electricity. Cominit- 
tee was confirmed that notice should be given the plaintiff to 
terminate his engagement in three months’ time and that a 
cheque should be given him at once to include his salary up 
to Мау 31st. A special meeting of the Council took place on 
January 31st, at which the mayor presided, and to which the 
publie were admitted. Some of the councillors wanted to 
know why the plaintiff was being dismissed without good 
reason, and the defendant said : “ T feel confident that if facts 
and reasons are asked for by those who think they are work- 
ing in the interest of Mr. Tomlinson Lee T sav they should be 
circumspect in the manner in which they approach this serious 
subject.” 

Mr. Lee gave evidence in support of his counsel’s statement 
to the effect that He had passed for insurance as a first-class 
life, and was aggrieved at the suggestion which had been 


made. (To be continued.) 


After an hour's consultation, the jury were unable to aree, 
and asked whether the verdict of. the majority would. be 
accepted. Mr. Maddocks intimated willingness, but the other 
side would. not consent. The jury again retired, and 
uitimatelv returned a verdict finding that the words speken 
by defendant were. defamatory of the plantit, that they were 


net privileged, and they assessed the damages at £250. Judg- 
ment Was given accordingly. 

Theft of Electrica! Energy. 
At the Co. Antrun Assizes, before Mr. Justice Wilson, 


Edward Fearn, of Larne, was charged. with stealing electrid 
energy, the property of William Crawford, proprietor of the 
Larne electric lighting works. 

It was explained by Peter Crutchlev, meter inspector and 
collector, that the larceny, as alleged, was carried out by short- 
circuiting the supply wire by means of pins. The meter and 
fuse box were produced for the jury to inspect, and also a 
lead pipe covering the wires in which a pin-hole had been 
made, the witness observing that the insertion of a pin made 
it possible for another wire to connect the wires enclosed with 
the fuse box. so that, he said in reply to the judge, the whole 
house could be Lighted without payinent. The defence was 
that only one electric lamp was in use—in a bedroom—and 
that in the rest of the house paraffin. lamps. were burned, 
Which aecounted for the diminution in the consumption of elec- 
tricity, 

Mr. Gro. SaunpdeERS (manager of the electricity works) said 
the seals of the fuse-box had been broken, thus giving the 
consumer access to the main on the works side of the meter. 
In a period stated at three months there was only a sum of 
3s. in the meter, and only 2s. 6d. worth was registered as 
having been consumed, while the accounts in the correspond- 


ing period of the previous year showed an average of 3s. per 
week. 

Accused’s daughter referred to the substitution of oil lamps 
for electricity on the ground that the latter was too expensive, 
but his Lordship held that the meter had been tampered 
with for some purpose, and there was proof in the disparity 
in the amounts of the bills. 

The Jury returned a verdict of guilty and a sentence of six 
months was passed on defendant. 

As this was Fearn's first offence, his Lordship allowed him 
out on his own recognisances. 
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H.M. Postmaster-General v. W. H. Pearce, E. Pearce, and 
W. H. Moon. 


IN the Court of Appeal, before the Master of the Rolls and 
Lords Justices Warrington and Atkin, on February 25th, this 
case was heard upon the appeal of the Postimaster-General 
from the Judgment of the Railway and Canal Connuissioners, 
dismissing his application for an Order which was equivalent 
to a consent by the landlords of Morsland Mansions, Maida 
Vale, to retain on the premises telephone wires which ran 
through the storerooms, and which the landlords had given 
the Postinaster-General three months’ notice to remove. 

The Attorney-General, in support of the appeal, said that it 
raised à question under the Telegraph Construction Act, 1916. 
It raised two points: first, as to the constitution of the Act 
and the circumstances under which and the principles on 
which consent ought to be given by the Commissioners to the 
Postmaster-General's motion to be allowed to retain in Mors- 
land Mansions telephone cables; and the second point raised 
was whether the Conun!ssioners had jurisdiction to make an 
order for costs against the Postmaster-General in the circum- 
stances. | | 

The respondents to the appeal were three gentlemen 
who were interested in Morsland Mansions, which was a large 
block of flats let to a large number of tenants. Some of the 
tenants required the advantage of the telephone in their 
flats, and in the vear 1905 the Postmaster-General arranged 
with the landlords for the introduction of telephone cables 
into the flats and the landlord consented to the cables being 
taken into the storerooms at the bottom of the flats. Thirteen 
of the tenants enjoved the advantage of the telephone and 88 
did not. Subsequently the landlord, alleging that the caldes 
were a nuisance owing to workmen coming into the store- 
rooms to look after the cables, gave the Postmaster-General 
three months’ notice to remove them, and then. the Post- 
master-General made his application. to the Commissioners 
for an Order that the cables might be retaiped. on the 
premises. [n the absence of that Order the Postmaster- 
General could not do this. | 

The Master of the Rolls said-that in his opinion it was a 
question of fact for the Commissioners to determine as to 
whether the respondents had made out that the existence of 
the cables on the premises caused a nuisance. He could not 
see that the Commissioners had misdirected themselves. 

His Lorpsnip, after some further discussion, addressing Mr. 
Owen Thompson, K.C., who appeared for the respondents, 
said the Court did not wish to hear him on the merit but only 
on the question whether the Commissioners had power to dis- 
miss the Postmaster-General's application. with costs, as mn 
anv case the application could not be described as a frivolous 
and vexatious one. 

Mr. Owen Тномрѕох contended that in. the circumstances 
the Commissioners had a discretion as to the costs. 

In the result their lordships, without laving down any 
general principles, dismissed the Postmaster-General’s appeal 
on the merits but allowed it so far as it related to the costs, 
holding that the Commissioners had no power to award costs 
against the Postinaster-General. 

It was directed that there should be no costs of the appeal. 


Alleged Fraud. 


AccorpiIne to the Yorkshire Observer, Harry Ingleson, Back 
Devonshire Place, Harrogate, was remanded at the Leeds 
Police Court last week on a charge of obtaining six dozen elec- 
trie lamps by false pretences from John Russell & Co., Ltd., 
wholesale electrical Manufacturers, Wellington Street, Leeds, 
It was alleged that similar frauds had been attempted in the 
case of 38 other Leeds firms, and that altogether about £5,000 
was Involved. | 

Detective-Inspector Ketteringhain said that the prisoner 
called at Messrs. Russell's shop and asked to be supplied. with 
six dozen electric lamps on the usual trade terms. An assistant 
referred him to the manager, who intimated that all goods 
would have to be paid for before they left the premises. 
Ingleson returned later in the dav when the manager was not 
present, and asked another assistant to supply the lamps. re- 
marking, “It is quite all right. I have seen the manager 
about them.” He gave an address at Back Devonshire Place, 
Harrogate, and was then allowed to have the lamps. 

The iuspector added that he found the prisoner had taken 
a place at Harrogate in August, but had never paid any rent, 
and the owners had been unable to secure the return of the 
key. 

An application for bail was opposed by the police, and. the 
prisoner was accordingly remanded in eustodw. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sprros-foxps (priu AND 


STEPHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 


4,185. '"" Wireless telegraph, &c., apparatus.” 


Febru- 
ary lth. 


B. R. Simmons. 


> 
- 
мы 
te. 
А 
А 


Electric. fuses.” V. Hope. February 19th. 

4,725. © Electric tuses." V. Hope. February 19th. 

4,729. "' Electric fuses.” V, Hope. February 19th. 

4,791. '' Means tor locking electric lamp bulbs on holders." G. W. Shord 
anu C. W. Woods. February 19th, V 


‚4,702. CU Magnetu-ciectrig hand lamps." A. b. Angold and А. H. Railing. 
February ch. 

4,769. |" Electrice circuits employing thermionic, &c., devices.” E. H. 
Robinson and P. D. Vyers. February 19th. 

4,070. " Electrivally-aphted alarm clock." W. T. Ivory. February I9th. 

4,000. " kle.rie terminal. multiple connector." — T. F. Gasnor. Febru- 
агу 19th. 

4,777. '" Crystal detectors.” G. Myers and W. Н. White. February 19th. 

4,792. ""Dynamo-iccuic machines." L. J. Hunt and Sandverott, Ltd. 
February 19th. 

4,502. *''Irolleg harps.” M. Freeman, February 19th. 

4,513. '' Dry cells." G. Weissmann. February 19th. 

4,815. "' Electric. starting-motor gearing for internal-combustiun engines." 
Seintila, February 19th. (Germany, February 23rd, 1922.) 

4,817. ** Telephone receiver." А. E. Hearne and Sterling Telephone and 
Ыесиле Co., Lid. February І. 

4,818. '' Adjustable electric. resistances.” Mitchell's Electrical & Wireless, 
Ltd., and J. r. sutton. February Lyth. 

$8. | Electric insulators.” a. J. Hartnett. February 19th. 

4,839. '' Thermionic valves." W. B. Clarke and Edison Swan Electric Co., 
Ltd. bebruary 190, 

4,852. °° Long-distance telephony." В. E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederiandsche Thermo-1elephon. Maatschappijj. February 20th. 

4.803. "' Control of motors for electrically-propelled vehicles." — C. H. 
Spencer. February 20th. 

мо. лае» eeeniving apparatus." F. W. Coomber. February 20th. 

4,912. '' Wireless receiving apparatus." A. R. Kahl and Sir W. Noble. 
February 20th. 

4,713. ©“ Radio communication." L. R. Blackburn. February 20th. 

4,918. '* Transformation of electric energy." 
Lid., and E. А. Watson. February 20th. 

4,47. Adjusting: devices. Byranie. Electric Co., Ltd. February 20th. 

4,952. ''Inductance coil mountings.” Pacent Electric Co. Inc. February 
2Uth. (United States, July 24th, 1922.) 

34,954. * Sparking plugs," R. A. Cure. February 20th. (France, Febru- 
ary Rnd, 1922.) 

4.955. |“ Fluid flow meters, е.” 
(General Electric Co.). February 20th. 

4,961. “Variable inductance coils." A. H. Hunt. February 2th. 

4,902. '' Variable leaks for thermionic valves." А. H. Huni. 
ary 2Uth. 

4.9/9. © Electric railway systems." W. V. Hunt. February 20th. 

4981. ''Electrie devices." W. Dubilier. February 20th. 

4,982, '' Variable electrostatic. condensers. Wy, Dubilier. February 20th. 

4.992. '' Attachment for replacing thermionic valve by erysial detector, 
&с.” W. АА. Chambers and R. M. Ellis, February 20th. 

4,993. '' Vacuum or eleciron table apparatus." S. Ruben. February ШИВ. 

5,012. '! Electric switchgear and switchboard for charging elecuric accumu- 
lators." М. Price, W. Price, and W. Price & Son. February 20th. 

9,010. “Containers for wireless instruments, &c." — R. Gorman. Feb- 
ruary 2lst. 

9,U23. | Carrier for electric accumulators, petrol tins, &c. W. Whitehead. 
February 21м. . 

2U25. “ Device for prevention of infection from telephone mouthpiece." F. 
Ashworth. February 21st. 

5,031. '' Wireless receiving apparatus." Cooke & Whitfield Wireless, Ltd., 
and H. H. Whitfield. February 2151. 

5039. '* Head lights," B. Scherer. February 21st. (France. February 
2lst, 1922.) 

9063. '' Electric. vuleaniser for artificial teeth and limbs." A. Lutz. Feb- 
ruary 21st. ; 

9070. * Electric battery controlling devices for wireless receiving appara- 
tus." A. К. Kahl and Sir W. Noble. February 2lst. 

9,072, " High-frequcney signalling.” E. H. Robinson. February 21st. 
QUITO. Electric welding machines.” A. E. White (Elyria iron and Steel 
Co.) February 21st. 

WO. " Electric welding machines." А, E. White (Elyria Iron and Steel 
Co.). February 2ist. 

ЭӨМ. Combination electric globe and thermionic valve for detecting, 
snplifving, Nc." €. Dahms. February 21м. 

DAOL Eleetrometers.”" К. Р. Fuge. February 21st. 

5,102. * Electric circuit breakers." N. Robinson. February 21м, 

5,100. '' Electric. power plant for are welding, &c." А. E. McCarthy, H. 
Martin, and L. J. Steele. February 21м. 


5,119." Systems of clectric motor. control," British Thomson-Houston Co.. 
Ltd., and E. B. Tuppen. February 2I«t, 

9,120. *' Electrice generating apparatus." British Thomson-Houston Co., 
Lid. February 21st. (United States, March 17th, 1922.) 

5,125. * Vacuum electric tubes.’ E. Y, 

5,126. '' Telephone systems." 
21st. (Germans, May Oth, 1922.) 


9,132. ' Hluininated. cabinets for advertising." R. J. Roe and R. Tateson, 
February 22nd. 


0,134. ** Wireless telephony, &c." R. W. Ant February 22nd. 


5,143. ** Electric control keys.” J. R. C. August and E. K. Hunter. Feb- 
ruary 22nd, 


W155. U Packing cases for electric lamps." J. S. Brownlie. February 22nd. 


9,164. °* Telephonic and telegraphic multiplier." H. Johnson and М. John- 
воп. February 22nd. 


5191. Electric terminals." А. S. Cubitt. February nd, 

5R. “ High-tension ignition devices." L. T. Clark. February 22nd. 

5,198. " Manufacture of vacuum tubes." T, E. Goldup, B. Hoduson, H. G. 
Huches, and С, Seymour. February 22nd. 

4,200. * Electric controllers," P. Amberton, February 22nd. 

S201. Smoother or sifter circuits.” Fuller's United Electric Works, Ltd.. 
and А. P. Weleh. February 22nd. 


S204. © Method of mounting and adjusting crystal, &e., detectors." 
B. S. T. Wilkes February Hnd, 


BH. “Transformers for wireless telegraphs, &e. E. Harberd. February 
Mnd à j 
22nd. 


5.212. t Terminals for electric transformers.” B. Beeslev, J. B. Hansell, 
and Metropolitan. Vickers. Electrical Co. Ltd. Februars 22nd. 


Э.213. C Electric motor control.“ T, Zweigbergk. February 22nd. 


5.2319. “Insulators.” British Thomson-Houston Co., Ltd. (General Electric 
Co.) February 22nd. 


o2. б Adjustable head биру and direction indic ttors.' ] B. Bell. Feb- 
ruas 22nd. 


M.-L. Magneto Syndicate, 


British Thomson-Houston 'Co., Ltd. 


Febru- 


Robinson. February Yi sr, 


Siemens and Halske Akt. Ges. Februars 


5.346. “ Manufacture of insulating tubes." 
February 22nd. (Switzerland, March 9th, 1:222.) 

3,254. " Diaphragins for telephones, phonographs, &c." A. C. Brown. 
February 23rd. 

5,274. “ Electric geysers, &e.” W. Weekes, February 23rd. 

5,276. “ Rail bonds for electric railways." — British Insulated and Helsby 
Cables, Ltd., and S. €. Bullock. February 23rd. 

2,281. * Branch device for taking electric current from lighting mains.” 
E. Miksch. February 23rd. (Austria, June 19th, 1922.) m 

9,392. “ Electric switch and plug box." 5. E. Grubb and D. Wallis. 
February 23rd. 

9,206. '' Crystal detectors for wireless telephony." F. 
Lyle. February 23rd. 

5,317. "' Electric burglar alarms." H. Eisler and Rely-a-Bell Burglar and 
Fire Alarm Co., Ltd. February 23rd. 

5,318. '' Automatic starting gear for electric fire pumps." б. C. Cooke, 
Merryweather & Sons, Lid., and J. H. Osborne. February 23rd. 

5,319. ** Electric signalling." W. H. Eccles. February 23rd. 

5,323. “ Electrically-heated devices." G. A. Cooper and A. S. Cubitt. Feb- 
ruary 23rd. | 

5,324. '** Electric. discharge apparatus," British Thomson-Houston Co., Ltd. 
(General Electric Co.). February 23rd. | 

5,325. "| Sound-reeeiving equipment lor ships." Signal Ges. February. 23rd. 


E. Hactely et Cie. Akt. Ges. 


S. Lyle and S. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent. proceedings wili be taken. 


1921. 


20,813. '' Magneto-clectric. machines.” К. Bosch Akt. Се». August 23rd, 
1920. ( 168,049.) i 

21,039. '' Repeating and stopping devices for talking machines and the 
like.” F. B. Mitchell. August Sth, 1921. (Patent ot addition not granted.) 
(192,720.) | 

21,486. © Sound-reproducing machines." H. L. T. Buckle, Н. А. Thomp- 
sett, and Gramophone Co., Ltd. August 12th, 1921. (192,723.) 

23,200. “ Sound-signalling systems," H. Baron (Signal Ges.). September 
Ist, 1921. (192,725.) 

24,349. “ Electrical etching machines." G. F. Johnston and E. G. Schwu- 
chow. September 13th, 1921. (192,730.) 

26,478. '' Radiological table lor examining the human body by means 
of X-rays." Н. H. Carelli and E. Sordelli. October бїз, 1921. 192,735.) 

20,012. “ Hiph-tension ignition systems for internal«ombustion engines.” 
R. Bosch Akt. Ges: October 23rd, 1920. (170,573.) А 

27,092. ‘* Canopies for electric light fixtures or other purposes." С. W. 
Hoar. October 22nd, 1929. (170,574. ' 

27,197. "' Electrical condensers.” G. S. 
(192,7 44.) | 

29.351. "'' Electrically-controlled locks." W. E. Knorr. November 4th, 1921. 
(192,755.) | | 

29,5599. ** Dynamo-electric machines having variable-specd drives. specially 
applicable to the gencrators of electric lighting sets for motor vehicles." H. 
Foxton. November 7th, 1921. (192,761.) : 

29,042. '' Induction. motors.” Naamlvoze Vennootschap Henyelosche Elec- 
trische en. Mechanische Apparatenfabriek. May l2th, 1921. (179.890.) 

29,793. “ Hiph-tension paper-insulated. lead-overed electric. cables.” Aige- 
meine Elektricituts Ges. November 8th, 1920. (17 1,388.) 

29,918. '' Methods of and apparatus for signalling in wireless telegraphy." 
L. G. Preston and G. Shearing, November Uh, 1921. (192.785.) 

29,997. *' Dynamo-vlectric machines." G. Somajni. November lOth, 1920. 
(171,394.) | 

30,189. *'' High-frequency electrical coils, more  particulirly applicable to 
wireless and aerial coils." L. G. Preston and ХМ. Shuttleworth. November 
llth, 1921. (192,795) 

30,193. *' Bulb holders for use in electric cycle and light lamps." C. А. 
Miller and F. J. Miller. November 12th, 1921. (192,796.) 

30.194. '' Electric lighting dvwnamos." С. A. Miller and F. J. Miller. 
November 12th, 1921. (192,797.) 

30,195. “ Friction-<driven — electric-lighting dynamos for attachment to 
bicycles." C. А, Miller and F. J. Miller. November 12th, 102], 192,798) 

30.464. '' Voltage regulating systems.” A. S. Cachemaille (Westinghouse 
Lamp Со.). November Toth, 1921. (192.806.) | 

30,704. '"" Electric adaptors and wall sockets." H. Weld-Blundel. November 
l?th, 1921. (172,815.) 

30,740. * Electric heaters," J. Stone & Co., Ltd... and А. H. Darker. 
November !7th, 1921. (192,817.) 

31.412. ''Spring driving wheels.“ G. H. Fletcher and. Mitropolitan-Vickers 
Electrical Co., Ltd. November 23rd, 1921. (192,34) 

31,549. ‘Electric telegraphs." А. Le Davis. 
(192,535.) 

31,877. ''Glass-working machines.“ British Thomson-Houston Co., Lid. 
(General Electric Co.). November 20th, 1921. (192.8442) 

32.277. * Electrodes for soldering and depositing metals be the electric are.” 
E. H. Jones and Alloy Welding Processes. had. December Ist, 1921. 192.852.) 

32,780. '' Electric switches." H. S. Cooke. December 7th, 1921. (092.861.) 

34.701. "'' Electric heaters for water. and other liquids.” G. E. Loubiere. 
December 23rd, 1921. (192.885.) 

34.812. " Netting of rotadny clectrieity meters" Dr. O. T. Blaths. Decem- 
ber 2h, 1920. (173,513.) 


Kemp. October 13th, 1:21. 


November 4th, 1:2]. 


1922. 


1.364. '' Commutators or current. distributors of clectric ignition systems.” 
J. H. Runbaken and W. Torrence. January 16th, 1922. (192,894.) 

2122. '' Construction of pivoted moving coil electrical measuring instru- 
menis.” W. H. Apthorpe and Cambridge A Paul Instrument Co.. Ltd. 
January 24th, 1922. 2901.) 

3.459. Protective arrangements of electrica! generating transinission and 
distribution systems.” A. H. Higgs and Ferranti, Ltd. February oth, 1922, 
d92,918.) 

3,569. Pipe couplings." British Thomson-Houston Co., Ltd. (General Elec- 
tric Co.). February 7th, 1922. (92,920.) 

З. t Live rails or conductors in systems of electric tracion.“ G. оп 
and South-Fastern & Chitham Railway Companies! Managing Commiiwe. 
February Sth, 1902. QRAM.) 

3,704. '' Concentric electric cables.” 
(192, 923.) 

4,46. " Means or apparatus for the generation of electricity.” A. Hewer 
and A. AL Sharples. February 20th, 1922, (192,932.) 

as. 8 Electtic switenes."" К. Bosh Aki Ges. 
(176,004.) 

5,090. Coils or the dike for wireless apparatus and other purposes.” 
W. E. Barber and. H. J. Warner. February 2oth, 1922. 4(192,036.j 

3.982. |“ Control of electric motors.’ R. Sürk and J. G. Stirk. March Ist, 
1922. 192.940.) 

8,455. "t Electrical operation of automatic weighing machines.“ H. W. 
Underhill, March 23rd, JYX. (192.9595 

11,046. ** Process for electrolytically manufacturing compact metallic 
beryllium.” H. Goldschmidt and A. Stock. April 19th. 19%. (192,970.) 

11,508, “ Eletro-mechanical lamp for mines.“ А, Luzy. April 4th, 1%1. 
(1%4.142.) 

[ког "* Trolley heads for use in electric traction systems. E. E. Mathers. 
July dih, 192. (192,986.) 

22,454. © Electrically driven centrifugal cream separator.” J. Persoons and 
A. Persoons. February 18th, 1922. (Ju. 0990.) 


J. R. P. Lunn. February &th, 1:822. 


February 25th, PRI. 


THE 


ELECTRICAL REVIEW. 


i 


Vou. XCII. \ 


ELECTRICAL REVIEW. 


Vol. XCII.) CONTENTS: March 16th, 1928. _ [No. 2,861. 
Page 
Electric Tramway Costs  ... - ж» ee ees .. 401 
Political "Tip and Run " ... ios AN A — e. 102 
London's Electricity Supply m - iss dus .. 403 
The Training of Engineers = "T — 403 
School Lighting  ... ses "T sei 7 n e. 403 
Electrolysis of Pipes and Cables ... et 7 -— e. 403 
Electric Vehicles in Glasgow (iius.) — ... EM x e. 404 
Modern Stage Lirhting—I (ilus.) m iss Us we 106 
Water-power Studies —II, by William T. Taylor (i//us.) S. +09 
The Projection of Light ... na ida ers exe .. tll 
The London and Home Counties Electricity District ... sce 412 
Correspondence— 
The Placing of Contracts by Public Bodies к we 18 
Changing over Networks from d.c. to a.c. ... se .. 413 
The E.I.T.A. and the Broadcast Wireless Scheme... woe 113 
Busineas Notes T m T sus -— -— wee 413 
Notes... n ess s ee - 5, ce. ope: 21 


City Notes ... Fas ue 228 = eae НЕЗ wee 424 


Stocks and Shares ... ssi sss xus T ihe 4e 427 
Electrical Specifications and Contracts ... eae wae eee 129 
The Training of Engineers zs m сав à e. 430 
Notes from Canada... ane ii сас uate s s. ME 
The Electrolysis of Lead-covered Cables s ats ... 452 
The Development of Naval High-power Valves, by H. Morris- 
Airey see г wae See es zs bes ... 433 
The “ Ideal Home” Exhibition (illus.) (continued) — ... . 434 
Parliamentary Notes eee к zu i: ai .. 4138 
New Electrical Devices, Fittines, and Plant (il/ux.) |... 139 
New Patents P eat Bes ees T 526 e. H0 
Published Specifications ... ine | ... es 0e 110 
Contractors' Column ae ate Advertisement page xxvi 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 
The Oldest Electrical Paper, Established 1872. 
` TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 
Technical Editor: A. Н. ALLEN. M.i.g.g&. Commercial Editor: А. Н. BRIDGE. 
Joint Manager: Е. A. GATEHOUSE, M.I.K.K., A.M.InsT.C.E. 
Joint Manager and Secretary: E. S. MioDLETON. 
Chairman & Managing Director: Н. ALABASTER. 


OFFIOE, 4, LUDGATE HILL, LONDON, E.O. 4. 


Telegraphic Address: '*AaEEKAY, CENT., LoxpoN." Code, A В C. 
Telephone Nos.: Central 8260 and 8261. 


Tbe “ Electrical Review ” is the recognised medi f th ectrical Trades, and b 
by far the Largest Circulation of any Elceteical Todora P in Gros Bits. 


FOREIGN 
Gordon & Gotch, 


AGEN Ts 2 

Макам: Fratelli Treves. 

New York: D. Van 
Warren Street. 


AUCKLAND, N.Z.: 
Albert Street; Peter G. Tait, P.O. 


Box 392; R. Hill & Son, Matlock 


House, 33/38, Quay Street, Trade | Paris: Boyveau & Chevillet, 22, Rue 
Publications Co., 302, N.Z. Insur- de la Banque 
ance Bui Idings, Queen Strect. ур ' i 
“RTH, W.A.: G 3 
BkirsSBaNE: Gordon & Gotch, Queen St. I DNE s uM н 
Снкіѕтгисксн, N.Z.: Gordon and à wai ve е Tem 
Gotch, Manchester. Street. Коме: Ditta. Р. Maglione & С. 
ЮОсхкрух, N.Z.: Gordon & Gotch, Strini, NR, Via Due Macelli. 
Princes Street. бүрхкү: Peter G. Тай, 273, George 
JOHANNESBURG, CAPETOWN, BLOEM- Street; Gordon & Gotch, Pitt St. 
` - fe , * x ? П 
PN Di RBAN PORT Fiti Tokyo: Maruzen Co. Ltd., 11-16, 
BETH, &с.: Central News Agency, Nihonbashi-Fori-Sanchome. 
Ltd. Я : : 
LAUNCESTON : Gordon & Gotch, i Токохто, Owr.: Wm. Dawson and 
Du ENT ` Sons, Lid., Manning Chambers; 
ЕСА Peter G. Тай, 90, Wil- Gordon & Gotch. 132. Bay Street. 
liam Street; Gordon & Gotch, | \\мллхеєтох, N.Z.: Gordon & Gotch, 


Queen Street. Cuba Street. 

Cheques and Postal Orders (on Chief Office, London) to be made pavable to 
Тик Exeetrican Review, Limiten, and crossed ** London Joint City & Midland 
Bank, Newgate Street. Branch.” 


Nostrand, В, 


MARCH 16, 1923. 


M. 


No. 2,364. 


ELECTRIC TRAMWAY COSTS. 


BerorrE the war it was the fashion in certain sections 
of the non-technical Press to decry and deride electric 
tramways on every possible occasion. ‘The defence 
against these attacks was for some time a restrained 
affair. Those responsible for the management of cer- 
tain of the larger municipal tramways outside London 
knew the strength of their case, and knew, too, that 
they had the implicit confidence and support of their 
committees. Therefore they cared very little for agita- 
tions in the popular Press. Their only pre-occupation 
was to carry their local traffic with promptitude at rush 
hours and cheaply at all times, together with meeting, 
jn many cases, the pressure of the local politicians for 
cheap workinen's fares before 8 a.m. | 

The difficulties of the war period, the shortage 
of staff, the cessation of extensions, and the re- 
striction of renewals and repairs to a bare mini- 
mum are matters of history. After the 
Armistice саше the even harder  problems—the in- 
creases in the cost of wages and materials; the deferred 
volume of maintenance and renewal work requiring im- 
mediate attention, which all made for financial difficulty. 
To-day power costs and wages are falling slowly, sys- 
tems have been set in order, and, despite the competition 
of other means of transport, sane and reasonable exten- | 
sions are in hand in many districts. As wave rates 
fall, as permanent-way materials become cheaper with 
increased production and lesser railway freights, and 
as the essential economic facts of the cost of urban and 
suburban transport become more widely known, further 
sane and reasonable extensions are not only possible, but 
are the only logical course to pursue. The longevity 
ascribed in the adage to threatened men can be confi- 
dently expected by the tramways alleged to be ‘obsolete 
ten years or во ago. 

We have said that this depends upon a knowledge of 
the essential economic facts; by this we mean the real 


now 


cost to the community as a whole of conveying a pas- 


senger for one mile. This figure will prove to be a 
very different one from that obtained by dividing the 
apparent traffic costs by the number of passenger miles. 
In many cases this passenger mileage figure is unknown 
—even where it is known it is by no means the whole 
story, whether the case be that of the electric tramcar 
or that of the motor-’bus. The real cost to the com- 
munity must take into account the fact that the electric 
tramcar, apart from any contributions from the profits 
of municipally-owned undertakings to the relief of 
rates, subsidises indirectly other forms of traffic and 
pays à direct subsidy to the general community, from 
its working expenses in the form of local rates levied 
on its track. The real cost to the community of a 
inotor-’bus service is not the amount charged per pas- 
senger mile, although in many cases that cost is greater 
by from 20 per cent. to 33 per cent. (and sometimes 
more) than on tramways in the same district. "The real 
cost to the community is the capital subsidy involved in 
the preparation of the road foundation and surtace to 
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meet шоѓог- bus traffic and the annual subsidy implied 
by the maintenance of the surface in a condition шоге 
or less suitable for comfortable travelling. 
of the inotor- bus may perhaps query the fact of road 
maintenance, and urge, with some show of reason, that 
the present taxes, which are based on the liorse-power 
of all petrol-driven vehicles and which are disbursed 
in the shape of grants to county and municipal authori- 
ties, ineet the case. ‘These taxes, however, are indepen- 
dent of the mileage run—moreover, they do not dis- 
criminate between the car with pneumatic tires and the 
heavier classes of vehicles with solid tires and greater 
axle weights. The resulting difference to the life of 
the road is serious. The motor-cur taxes are, it is true, 
paid out of motor-’bus revenue—so, too, are the 
municipal rates levied on the track paid out of revenue 
of the tramway undertaking, as well as the cost of 
interest and sinking-fund charges, together with repairs 
and maintenance of the tramway ‘track and road 
surface incidental thereto. 

If the tramways were relieved of the subsidy directly 
paid by ther in relief of the general ratepayers in the 
shape of the rates levied on the track, and were saddled 
oulv with repairs and maintenance of track and the 
statutory amount of road surface, it would be found 
that in many cases the burden per vehicle per annuin 
ппрохеа on the tramcar would still prove to be more 
than double the annual tax per motor-’bus per annum. 
Yet, in common with horse-drawn traffic of all kinds, 
as well as motor lorries, the motor-omnibus makes a 
certain amount of use of the road surface between the 
tramway rails, a surface provided and maintained by 
the tramway undertaking without cost to the rate- 
payers or to the general traffic using it. 

Again, conceding the heavier burden of capital 
charges incidental to any tramway undertaking, we can 
set against this the fact that in many towns the repairs 
and renewals per vehicle mile per annum of motor- 
‘buses are as much ах 50 per cent. greater than the 
total repairs and renewals of track, overhead lines, and 
tramears per vehicle mile on the tramways in the same 
town. Also, there is the further fact that a comparison 
of the respective costs of electrical energy and of petrol 
per vehicle mile will show that the latter are often 50 
per cent. greater. This, it must be noted, is for 
vehicles of less seating capacity, and therefore restricted 
in the number of citizens they can bring to and fro 
1а the rush hours. 

. Under such circumstances it is obvious that most of 
the threatened tramway systems will have a long life. 
The war, in its diversion of labour during the period 
of hostilities and by its immediate economic reactions, 
imposed on the tramway industry а period of stagna- 
tion so far as extensions were concerned. During the 
price boom the expenditure of capital on a bold policy of 
expansion would have been foolish. Connon prudence 
dictated the conservation of capital until something 
approaching a reasonable return was in sight. That 
instinct ‘of prudence will remain. Municipalities will 
think more than twice before they sink capital on tram- 
ways prematurely in undeveloped areas whose traffic 
must be sparse for some years. The period of complete 
stagnation has ended. It can only give place to a 
period of steady expansion as a result of an apprecia- 
tion by the public of the essential economic fact of the 
real cost to the community as a whole of carrying a 
passenger one mile. The fruits of such a recognition 
will have a favourable reaction on тапу branches of 
Industry, benetiting makers of tramcars and their equip- 
ments, overhead materials, and rolling mills, as well as 
the local labour required in laying down the track. 
Equally the understanding of what is meant bv the 
real cost to the community will involve the continued 
use of motor-'buses or railless electric vehicles to deal 
with the sparse traffic of new districts. For many such 
cases & premature introduction of tramwavs would not 
merelv be financiallv unsound for an indefinite period. 


hut would react unfavourably on the profits of the rest 
of the svstem. 


The friends | 


A FEW months ago in one of our 
Political allusions to the work of the Depart- 
* Tip and Run." ment of Overseas Trade we mentioned 
‚ the unfortunate frequency with whicle 
chief succeeded chief. This kind of thing happened in 
connection with important Government Departinents 
during the war to such an extent that one never knew 
for many months together who was really їп charge. 
Ability in one piece of work for a brief period seemed 
to be a reason for promotion to something else, ** darn- 
ning the consequences " so far as concerned the 
efficiently begun work which the advanced man had to 
leave somebody else to carry on or finish. We have got 
away from some of the evils which strangled our opera- 
tions during the war, but this passing on of efficient 
men to some new duty seems to be a permanent feature 
of Government control and service. It makes one 
almost sick unto death of the whole systern of promotion 
in Government Departments and inclines one to 
appeal for рода шеп to be left for a fairer 
length of time at least to continue the activities 
in which they have proved themselves able to 
serve the best interests of the nation. А Trade 
Commissioner, for instance, is just beginning to be 
a real power for good in a field where close touch has 
made hnn peculiarly well fitted to remain and bring his 
labours to a better issue, when he must move on or lose 
his promotion. Why should he not be regarded as a 
more valuable man for that market and treated 
accordingly in respect of promotion? But our 
regret at the moment relates to the chiefship of 
the Department of Overseas Trade. — Sir Win. Joynson 
Hicks seemed to be just the inan for the job. and 
we had hoped that he at least would have been 
allowed, or would have preferred, to remain for more 
than a few months to bring nearer to perfection the 
work of that Departinent at home and abroad. We be- 
lieve that even in so short a stay, during which he 
has had an added heavy task (the Exhibition Inquiry). 
he has exercised an influence which will remain. 
But why is he leaving, or perhaps has already left, the 
Department? Because political developments—and Ъу- 
elections of all things in the world—have dictated that 
а good Postmaster-General shall become a Health 
Minister and deal with housing problems, and that the 
Postinaster-Generalship shall fall to Sir Wm. Jovnson 
Hicks, who has demonstrated his fitness for one trade 
appointment so well that he is selected to run the 
biggest trading department of the State. Mr. Neville 
Chamberlain should have made an excellent Postmaster 
if given tine enough: he had been a few months 
considering, among other questions. the relation of 
postal rates to trade and unemployment. Не has laid 
the foundations. we believe, for a policy which means 
some further reduction 1n rates this vear and more next. 
Sir Win. Joynson Hicks 18 sufficiently informed in 
revurd to the importance of home and foreign trade to 
be able to carry on Mr. Chamberlain’s work in that par- 
ticular, 

Since writing the foregoing, ме have read in tle 
newspaper Press that Lieut.-Col. A. Bucklev, D.S.O.. 
M.P., has been appointed to succeed Sir Win. Jovnson 
Hicks. He is described as ‘‘ going from the Whips’ 
Room " to the Department of Overseas Trade and as 
having already served ax an assistant secretary of the 
Departinent, while “© his experience in the business world 
of Lancashire should serve him in good stead.” He has 
the advantage—or rmv it be a disadvantage ?—of fami- 
liarity with the affairs of the Department. We hope 
that during his—are we to say brief tenure again ?7— 
he will do something to make the Department worthy of 
Britain and expand rather than contract the operations 
of so important a  work-producing organisation. 
America is alive and alert spending double what we do 
upon such Governmental activity, vet overseas trade to 
Britain is as vital as its very breath. 
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THE second inquiry with regard to 
London's Elec» the London and Home Counties Electri- 
tricity Supply. city District was duly opened by the 
Electricity Commissioners on Monday 
last, in the presence of an imposing array of counsel 
and a large attendance of interested persons, with every 
indication that, in spite of the avowed desire of the 
Commissioners to arrive at a decision without delay, the 
proceedings would be long drawn out. Unfortunately, 
however, a difficulty arose at the outset, which led to the 
adjournment of the inquiry stne die. Counsel for the 
London companies pointed out that the whole scheme 
depended upon the compulsory formation of two com- 
niittees by the Joint Electricity Authority and the com- 
pulsory delegation to them of certain of the powers and 
duties of the Authority, and submitted that the pro- 
visions of the draft order embodying these requirements 
were ultra vires. The same point had been raised at the 
North Wales and Chester inquiry, and had been over- 
ruled by the Commissioners, who stated that they had 
the support of the highest legal authorities in so decid- 
ing. But counsel persisted ‘п his objection, and inti- 
mated that if the Commissioners decided against him, 
application would be made to the High Court for a rule 
west to restrain them from proceeding with the scheme. 
This would have meant further delay, and, presumably 
in the hope of finding a way out of the impasse, the 
Commissioners adjourned the inquiry. 

Whilst the attitude of the London Companies may 
appear obstructive, it should be borne in mind that it 
is useless to build on a faulty foundation ; if their con- 
tention is correct—and even the ‘‘highest legal 
opinion ” is liable to err—the scheme must be entirely 
recast, or alternatively further legislation must be 
sought to regularise the position. Moreover, counsel 
for certain local authorities and County Councils sup- 
ported the arguments of the Companies’ counsel. Hence 
progress is impossible until the objection is disposed of. 
Whilst we profoundly regret the delay thus occasioned, 
we cannot reproach any of the parties concerned for their 
share in the matter. The Commissioners, in view of 
the advice of the Law Officers of the Crown. were justi- 
fied in believing that the path was clear; the objectors 
were equally entitled to sustain their point, seeing that 
the validity of the scheme absolutely hung upon it, and 
the Companies’ counsel refused to discuss details until 
tlie fundamental question was settled. 

As Sir John Snell remarked, the need for improve- 
ment in London's electricity supply is imperative; but 
once more London must wait—and, as usual, the lawyers 
are at the bottom of it. 


THE training of engineers is & sub- 
ject which we have always with us; it 
is one of the most important matters 
with which the nation has to deal, for 
upon the efficiency of our engineering the welfare of 
the community depends to an ever-increasing degree, 
not only in respect of the comfort and convenience 
of its daily pursuits, but also with regard to the main- 
tenance of its industrial activities on the highest 
attainable level of economical production. 

The educational efforts of public bodies are mainly 
confined to advisory functions. Our admirable schools 
and colleges, with the benefit of such advice, impart 
instruction to the rising generation. but it falls to the 
lot of manufacturers to afford facilities for the students 
to acquire that practical experience without which no 
man can become an engineer, no matter how learned 
he may be. Many engineering firms have fully realised 
their responsibilities and have organised excellent 
courses of training in their works, and we hope that 
many more will follow their example, for the interval 
between leaving college and attaining the rank of a 
full-fledged engineer is a most important period in the 
training of the young man, yet it is most inadequately 
provided for in our existing organisation. 

Amongst our manufacturing industries the produc- 
tion and distribution of electrical energy claims a place 


The Training 
of Engineers. 


in the front rank, and training in this industry is as 
necessary, as in any other. Hence we are glad to pub- 
lish elsewhere in this issue particulars of the very com- 
plete course which has been initiated by the Newcastle- 
on-Tyne Electric Supply Co., especially in view of the 
criticism levelled against it by some of our correspon- 
dents, who presumably were not aware of its scope and 


' purpose. 


А SHORT time ago the question of 

School Lighting. training in illuminating engineering 
was discussed before the Illuminating 

Engineering Society, and the importance of education 
in this field, which affects all sections of the community, 
is freely recognised. But there is one fact which must, 
one imagines, prove з difficulty to teachers—that in so 
many schools and colleges students are provided with 
object lessons in bad lighting within the building, even 
in the room in which the lecture is delivered! The use 
of unscreened lamps and inefficient reflectors is still too 
common, and corridors are often allowed to remain in 
semi-darkness. There is a common impression that 
most educational buildings are used mainly in the day 
time; but in these days they are used to a much greater 
extent by artificial light than in the past. Opportune 
reference to the subject is made in a pamphlet on ‘‘ The 


_ Artificial Lighting of Schools,’ issued by the British 


Electrical Development Association, which contains some 
sound advice on the use of electric lamps, and empha- 
sises the great importance of adequate illumination in 
the interest of students. In these days it is not enough 
merely to purchase lamps. As the pamphlet remarks, 
one does not, in the true sense, buy light, still less buy 
electricity. The object in all cases is to buy ?/lum?na- 
tion, and it is to the interests of both electricity supply 
undertakers and makers of lamps and fittings to 
emphasise this fact. 


OwiNG to the enormous amount of 
damage to gas and water pipes caused 
by electrolysis in America in the first 
few years after the introduction of 
electric tramways, the Board of Trade 
in this country issued regulations with a view to pre- 
venting the same thing occurring here. There is no 
doubt that the precautions taken both in view of these 
regulations and for other reasons have been very effec- 
tive. We do not suggest that this is wholly due to the 
fact that most of the tramway concerns have the lead 
sheathing of their own cables to protect, but it may be 
quite possible that this has helped to bring home to them 
the dangers of electrolysis. An interesting paper by 
Mr. S. C. Bartholomew which we abstract elsewhere in 
this issue shows that, although electrolytic trouble has 
been far less here than in the States, we have not been 
altogether immune from it. The detection and localisa- 
tion of affected points on pipes or cables is not always 
too easy until there has been an actual breakdown of 
insulation in the case of telephones and electric light and 
power mains, or a leakage in the case of gas or water 
mains; but localisation of the source of the leakage, 
whether it be a series of bad bonds, a section of track 
without adequate negative feeders, a stratum of per- 
manently damp soil crossing a tramway, or long-un- 
detected faults on electric supply mains, is even more 
difficult. Mr. Bartholomew states that anything from 
15 to 60 per cent. of tramway return current finds a 
path other than through the rails, but he has also found 
that faults on electric supply mains have produced not a 
few cases of electrolysis on telephone cable sheaths. He 
reminds us that one ampere flowing for one year will 
corrode about 75 lb. of lead or 25 lb. of iron, so that 
it may quite well be that general leakage or otherwise 
relatively insignificant faults on supply networks may 
be gradually doing considerable harm, in addition to 
that done more obviously by tramway system return cur- 
rents which have strayed from the path laid down for 
them. Тһе whole paper is of considerable practical im- 
portance to distribution engineers. 


Electrolysis 
of Pipes 
and Cables. 
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ELECTRIC VEHICLES IN GLASGOW. 


By C. W. MARSHALL. 


THERE is at the present time a distinct revival of 
interest in electric battery vehicles on the part of elec- 
tricity supply authorities. This interest is probably 
accounted for by the great increase in the use of these 
machines which has taken place within recent years in 
the United States of America. American power com- 
panies seem to be making a determined bid to obtain 
4 big share of the transport work in the larger cities, 
and their efforts appear to be meeting with a very 
gratifying measure of success. This success may be 
expressed quantitatively by stating the facts (Authority 
—N.E.L.A. Bulletin, C-11-21) that there are over 
2,000 electric-battery vehicles operating in New York 
City, and this number is increasing at the rate of 
200 vehicles per annum. It is obviously in the inter- 
‘ests of all sections of the electrical industry to foster 
the use of battery vehicles. The benefit to electricity 
supply authorities lies in the fact that battery charging 
provides a very valuable night load, while vehicle 
builders, manufacturers of switchgear, charging sets, 
batteries, cables, &c., gain by the direct sales of their 
products. These points have, of course, long been 
obvious to all electrical engineers with any claims to 
progressiveness, and the purpose of the present article 
1s to give an outline of the efforts of the Glasgow Cor- 
poration Electricity Department to foster the use of 
battery vehicles in Glasgow. 


TABLE I. 
G.C.E.D. FLEET ок ELECTRIC BATTERY VEHICLES. 
Year : 
Vehicle of pur- oii Chassis MD 
No. chase. origin. type. Body. Tons. Battery. 
1 1913 America 1 M.C.D. Van ] Edison 
2 1915 A " Plain Lorry j 
3 1915 " ^ " 4 - 
4 1915 2 : : 3 Edison 
5 1916 T » Tipping 5 У 
6 1917 England A Я 5 Lead 
7 1919 т Т Plain lorry ge 9 x. 
8 1919 Я 2 M.G.D. А 2 Edison 
9 1919 America 1 M.C.D. Tipping 5 js 
10 1919 England + M.G.D. : 5 Lead 
11 1919 Я 1'M.C.D. К 24 » 
12 1920 America 1 МС). Van 1 Edison 
18 1920 s S.M.G.D. Tractor 10 Lead 
14 1920 England 2 M.C.D. Tipping body 3 - 
15 1920 France 1 M.G.D. Van } a 
16 1921 England 1 M.C.D. Plain lorry 2 - 
17 1921 К 2 M.G.D. Ie 2 М 
18 1921 2 S.M.G.D. Saloon — - 
19 1921 5 2 M.G.D. Plain lorry 2 Edison 
20 1921 Т 2 M.G.D. Tipping ? x 
21 1921 | M.C.D. Plain lorry 2 Lead 


1 M.C.D. ... 1 motor chain drive 1 M.G.D. ... 1 motor gear drive, 
2 M.C.D. ... 2 motors ,, T 4 M.G.D. ... 4 motors ,, 


WORK ON WHICH VEHICLES ARE ENGAGED. 

Vans.—Showroom and Meter Department deliveries. 
Services of hot meals in connection with welfare 
scheme, 

The light van is used for rapid transport of work- 
men and material in cases of emergency. _ 

Lorries and Tipping Wagons.—Sub-station and 
Mains Department transport. 2/34 tons. 
А Lipping Wagons.—Ash disposal from power stations. 

tons. 


fractor.—Transport of heavy cable drums and tràns- 
formers. 


Up to the vear 1913 all transport work in connection 
with the above department was done by horse-drawn 
vehicles or petrol lorries, which were hired from pri- 
vate carting contractors. The cartage rates were fixed 
by contract, so that the lowest rates were obtained. 
In 1913 it was decided to make a start with electric 
vehicles with an ultimate view of doing all inter- 
departmental work by means of vehicles of this type. 
At the present time there is practically no work done 
›у outside contractors, their place having been taken 


ny a fleet of vehicles purchased at the times shown in 


Table I. This table also gives a brief description 
or each vehicle and the classes of work allocated to the 


` different types. The length and breadth of the area in 


which the vehicles operate are about six miles and four 
miles respectively. The standard road surface is made 
up of granite setts, but in many instances runs have 
to be made over very soft roads, particularly in con- 
nection with new housing schemes and similar work. 
The gradients met with are numerous and fairly steep. 
This point is dealt with in more detail later, but it may 
be stated that there are few towns in Great Britain 
where the road surfaces and gradients are less favourable 
to the use of electric vehicles than Glasgow. 

In order to give a clear idea of the results obtained, 
each main item of the vehicles will be dealt with sepa- 
rately. The first. point to be considered is mechanical 
wear and tear on the chassis. 

The American machines have been absolutely free 
from serious mechanical trouble from the start, and 
maintenance costs have been low. ‘The points which 
have required most attention have been brake linings, 
chains where used, ball and roller bearings, and shackle 
bolts. Most of the British-made vehicles also gave good 
results, but some very unfortunate failures occurred, 
due partly to inexperience on the part of the builders 
and partly to defective material supplied during the 
boom which followed the war. 

The builders of the defective vehicles were soon able 
t» eliminate the weak points, and no further trouble 


Fic. 1.— ELECTRIC TRACTOR USED BY GLASGOW CORPORATION 
ELECTRICITY DFPARTMENT. 


has occurred. The details of these failures are not of 
sufficient interest to justify any further mention of 
them. 

The present position is that all chassis are now ex- 
tremely reliable, and, with reasonable attention to lubri- 
cation and adjustments, can do two years’ running 
without any overhauling being required. When an 
overhaul is needed, it is a comparatively simple matter 
to carry out, and a high degree of mechanical skill 


is not required for its execution. 


Motors.—The record of the driving motors of the 
American vehicles is perfect, no breakdown of any kind 
having taken place. English motors have been less 
satisfactory, as armature and commutator trouble was 
at one time fairly common. Improved design and con- 
struction has led to very much better results of late. 


Controllers.—Periodic attention to controllers is 
essential. but with good designs this item is extremely 
small. One or two novel designs have been tried, but 
plain drum controllers of robust construction have 
given the best results up to the preser~ 
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Waring.—As might be expected, the wiring of the. 


vehicles has given very little trouble, and calls for no 
special comment. 

Batteries.—The only serious weakness of the battery 
vehicle is in the battery itself. Almost every well- 
known make of battery has been tried in Glasgow, and 
the experience obtained gives definite indications of the 
life at present obtainable under the conditions pre- 
vailing there. 

Edison batteries generally last from four to five years, 
but one is still running which is eight years old. 
“Ironclad Exide” batteries can be depended on for 
about two years, but in some instances better results have 
been obtained. One flat-plate lead battery worked for 20 


9 


ade 


Fic. 2.—ELECTRIC AsSH-TIPPER. 

months, and the makers are giving a further guarantee 
of another 20 months after renewing the positive plates. 
Further tests of other types of flat-plate batteries are 
in progress, and the results of these tests up to the 
present are very hopeful. Minor troubles, such as 
broken containers, fused cell connectors, and so forth, 
have been remarkably few. When such troubles have 
occurred, the workmen in charge of the vehicles have 
always dealt with them very promptly, so that no 
serious damage or delay has taken place. 


11737177 1L-- TL 1173711777777 LJ —À4 SEP OEP (ШР < МР КИЮ ФИР. ето 1 а р 


in mechanical strength. Тһе alkaline battery does not 
appear to have made any progress at all in this period, 
and, because of its high price, has now great ditficulty 
in competing with its rival at all. It is to be hoped 
that the different makers of alkaline batteries have not 
exhausted their resources, and that they will once more 
be able to give a commercial alternative to the lead bat- 
tery. 

T'res.—Cushion tires are-now used wherever possible 
so as to reduce vibration. The extra power required 
is more than compensated for by the reduction in 
mechanical repairs. 

Charging Stations for Electric Vehicles in Glasgow.— 
There are at present three charging stations in Glas- 
gow. The principal of these—Mathieson Road depót— 
has a total charging capacity of 150 kW, while smaller 
depóts at Dalmarnock and Partick have each a charg- 
ing capacity of 75 kW. So far as possible, matters are 
arranged so that the refuse-collecting wagons of the 
Cleansing Department are charged during the day, 
while privately-owned vehicles and those belonging to 
the Electricity Department are charged at night. This 
ensures that the depóts are almost continuously in 
operation. 

The charging sets used have no special features, being 
ordinary motor generators. The charging circuits for 
individual vehicles are of the simplest type, the equip- 
ment consisting of a variable resistance, an ammeter, 
an ampere-hour meter, and a double-pole switch. 
There are at present 48 vehicles in the three depots. - 
Mechanical repairs to vehicles are all carried out at 
Mathieson Road depót, where there is a small work. 
shop. The tool equipment would be altogether inade- 
quate for the repair of petrol cars, but it has been 
found sufficient for the simple requirements of electric 
vehicles. | 

There are no features of a noteworthy nature in con- 
nection with the battery maintenance outfit, but special 
service pipes for distilled water, large voltmeters for 
taking voltages of individual cells, and testing panels 
have been installed, so that the routine work may be’ 
carried out as expeditiously as possible. 

Records of Vehicle Performances.—Careful records of 
the energy supplied, the mileage run, and the battery 
discharge are taken daily for all the vehicles; so that 
the running costs per vehicle mile can readily be ascer- 
tained. It is, however, impracticable to record the loads 
which are cartied. and this, combined with the fact that 
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Fic. 3.—Roa4D Test DIAGRAM. 


Ampere-hours consumed, by meter 143.0; 
Everything has been done to ensure that the records 
of work, temperature, specific gravity, &c., as required 
by the battery makers, should be regularly taken, so 
that internal troubles might be detected in their early 
stages, and the necessary steps taken to cure them. 
Most makes of lead batteries require cleaning out at 
the end of 12 months! service, but the time does not 
seem to be far distant when it will be possible to get 
two years’ work without anything being done to a 
battery other than ''topping up " with distilled water. 
This latter work may possibly be greatly reduced by 
covering the surface of the electrolyte with oil to 
reduce evaporation losses. (Reference—7.O. Engineers’ 
Journal, Vol. 14, Part 111.) 
The most obvious feature of battery experience 
during the past five years has been the gradual im- 


provement in mechanical construction of lead batteries: 


until at the present time they are so soundly constructed 
that they are almost comparable with alkaline batteries 


by chart, 143.6. Average pressure, 80.4 volts. 
the machines operate on entirely different and variable ' 
routes, makes it impossible to make other,than very 
rough comparisons between vehicles. 

To get over this difficulty, a standard test route was 
mapped out, and the vehicles are run over this in order : 
to get accurate figures of speed, energy consumption, 
mileage per charge, &c. During such tests a special' 
set of standardised instruments is used. The complete 
equipment consists of a voltmeter and two ammeters, . 
a recording ammeter and ampere-hour meter, and a 

“© mileometer. ’ The indicating instruments are. 
mounted on a board which is carried on the test’ 
observer's knees during the run. This gives a con-- 
venient means of recording the observations and also' 
protects the instruments from vibration. The record- 
ing ammeter has a special anti-vibration mounting 
devised by Messrs. Everett-Edgcumbe. Two indicating 
ammeters are used on vehicles having two separate 
motors. 
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The principal results of an actual test аге given below, 
so as to show clearly the method of testing. 
Tests on ELECTRIC VEHICLE No. 3. 


1. Transmission loss test. Driving wheels jacked off 
ground. 


Equivalent Speed. Volts. Amps. Kilowatts. 
11.68 m.p.h. 90 12.1 , 1.089 
13.00 90 19.5 1.125 
15.05 90 12.8 1.152 

2. Summary of road test. 

Weight of vehicle unloaded ... 6,720 lb. 
Total load... ae ... 8,640 lb. 
Length of test run .. 20.4 miles. 
Time of test run 131 minutes. 


Total discharge 

Amp.-hours рег mile le " 

Watt-hours per mile se .. 563 

Max. rate of discharge of battery 135 amps. (momen- 
tary rushes disregarded). 


143 amp.-hours. 
7.01 


Sped—Average ah 9.4 m.p.h. 
Minimum _... cee a ЗО. 74 
Maximum  .. .. 14.0 


ээ 


Road conditions.—Scft in latter part of route. 
Weather conditions.—Calm. 
See also chart of test run, fig. 3. 

3. Observations at end of test run. 
Temperatures.—Commutator, 20° C. Field Coils, 20° C. 

Armature, 40° C. Battery, 29° C. 

Commutation.—Sparkless. 
Action of controller.—Satisfactory. 
Action of brakes.—Satisfactory. 


The vehicle on which the above test was made has 
been in continuous use for eight vears, and is still in 
very good condition. The: average speed of this 
machine over the test route is rather low and compares 
unfavourably with that of other types of more modern 
construction. In all other respects the performance is 
quite good. (An English vehicle of similar capacity 
recently covered the course at an average speed of 12.5 
miles per hour fully loaded and with a new and incom- 
pletely-formed battery.) 

In order to keep a close record of the condition of 
the vehicles, each one is tested in the above manner 
every two years. The complete series of tests is carried 
out in half a dav, so that it is not an expensive matter 
in view of the useful figures obtained. 

The everv-day running experience has revealed the 
following facts: — 

1. А good electric-batterv vehicle can operate for 


10 years, and still be practically as efficient as when 
new. 

2. A very simple and usually very cheap бей 
every two years suffices to keep the vehicles in good 
condition. 

3. With lead batteries, as supplied by the vehicle 
makers, two years is the normal life (daily mileage 
25/35 miles). 

4. The vehicles enjoy almost complete immunity from 
breakdown. 


TABLE П. 


Two-rox ELECTRIC VEHICLE PRESENT-DAY Cubo 
CAPITAL EXPENDITURE. 


Chassis without battery or tires ... m .. £520 0 
Battery, 42 cells, 240 ampere-hour сару oh 175 0 0 
Tires, six, 720 x 100... is Е "T T 25 0 0 
Body, plain platform lorry |... 5a m КУ 80 0 0 
£800 0 0 


Tabulation of ccsts based on running 8,000 miles in 50 weeks 
per annum. 


ITEM. | Cost. 
Per annum. Per week. 
Interest on capital T D £40 0 0 - £016 0 
Chassis depreciation ae US 02 0 0 1 0 9.6 
Battery "EE UA 8710 0. 115 0 
Tires—1,200 miles life ... 16 13 4 0 6 8 
Body | E 107 16 0 0 0 6 48 
Driver m ы i: 150 0 0 3. 0 0 
Garage—Washing, "m bat- 
tery records — ... M 50 0 0 10 0 
Hlectrical energy (14d. рег kWh) 35 00 014 0 
Repairs and lubrication — ... e" 16 13 4 0 6 8 
Tax "M Fa vis is — 95 0 0 0 10 U 
Insurance "T "Y T t 15 0 0 0 6 U 
£503 16 8 £10 1 64 


= £0 ls. 3.14. per mile. 

The present-day costs of running a 2-ton electric 
vehicle are given in Table II, and the writer hopes that 
all electricity undertakings will give the figures serious 
consideration. After each item has been investigated 
and adjusted to meet local conditions, the cost should 
be compared with that of hired transport. If this is 
done it should, in a great many cases, show a consider- 
able saving in favour of electric-battery vehicles. and 
newcomers to this field of traction can rest assured that 
if they are judicious in their choice of vehicles they 
will get very satisfactory service. 


MODERN STAGE LIGHTING.—I. © 


The Schwabe-Hasait System. 


THE successful presentation of a theatrical play has long 
been regarded as depending chiefly on the actors, the 
scenery being often of the crudest description and the 
source of illumination merely a row of footlights and 
one or two arc ‘‘ limes.’’ However, the efforts of the 
producer to satisfy the present vogue for stage spectacles 
with exceptional scenic appeal have emphasised the fact 
that no stage play will have its correct effect unless suit- 
able illumination is employed in an adequate manner. 

The realistic representation of natural atmospheric 
efiects is a necessity that often arises in theatre craft, 
but however well a back cloth may be painted to 
portray a blue sky with clouds, it is obviously artificial. 

The problem was studied seriously on the Continent, 
and means of convincingly simulating natural atmos- 
pheric phenomena on а single background, thus 
eliminating changes of scenery and saving labour and 
space, were successfully devised by an ingenious com- 
bination of electrical and optical effects in conjunction 
with an artificial horizon which occupies the whole back- 
ground of the stage. This new Schwabe-Hasait method 
of stage lighting has become firmly established on the 
Continent, and the General Electric Co., Ltd., having 


acquired the sole rights for the United Kingdom, the 
colonies, &с., the first installation in this country was 
recently completed with the aid of Mr. Basil Dean, man- 
aging director of Reandeaiv, Ltd., at St. Martin's 
Theatre, London, where we were privileged to witness 
a demonstration of its capabilities last week. 

An adequate idea of the possibilities of this system 
cannot be easily conveyed; properly to appreciate the 
results obtained they n must be seen. It suffices to sug- 
gest merely the outlines of a scene, a realistic result 
being obtained simply with the aid of light. 

There are two chief considerations in general stage 
lighting: The illumination of the acting area and that 
of the artificial horizon. Modern methods employed for 
the former purpose, while retaining the use of footlights 
and battens where required, relv to a large extent upon 
flood-lights, projectors, and spot lights. 

The function of flood-light is to illuminate a com- 
paratively large area. The 1 ,500-watt gasfilled lamp 
used for this purpose in the system described below is 
provided with a set of reflectors; the upper mirror 
reflects the ravs which reach it from beneath, and the 
lower one utilises the lateral rays. The projectors may 


. 
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be suspended above the stage, and coloured disks are 
employed to vary the effect. 

Spot lights are needed when small sections of the 
acting area are to be sharply defined without affecting 
the contrast of the surroundings. The light is concen- 


trated by means of a lens, which can be focused tele- 
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Fic. 1.—Horizon Lamrs, 


scopically and directed towards the centre of interest. 
By the addition of a second lens and an objective, this 
apparatus can be used for projection purposes—that is, 
the throwing of a definite picture on a plain surface. 
The diameter of the lighted zone can be accurately 
regulated, and an illuminated picture can be formed 
and varied by using shutters of different shapes having 
circular, elliptical, or rectangular apertures. It is 
possible to throw light on a head, a costume, or any 
particular object without illuminating the surrounding 
region; and by the use of painted slides instead of 
shutters, any number of different impressions may be 
created, such as sunlight through foliage, or sunlight 
shining through a church window. 

Footlights are necessary because lighting from below 
i: generally regarded as essential, but '' the glare of the 
footlights,’’ a familiar phrase, no longer applies. In- 
direct lighting has recently been adopted ; the actors are 
protected from the dazzling effect by so placing the foot- 
lights that they are almost hidden in the stage floor, and 
tubular lamps fitted with suitable mirrors and reflectors 
throw the light upward. Colour effects are an impor- 
tant feature, and by tinting the bulbs of the lamps with 
colouring matter during manufacture, a permanent 
colour is obtained. 

It is very necessary that the illumination of the stage 
should be instantly and easily controlled, and the regu- 
lating apparatus may fairly be compared with the con- 
trol of an organ, its function being to regulate the 
quantity and intensity of light, just as the volume and 
quality of sound in an organ is modified by keyboard, 
stops, and pedals, and it is possible to centralise all 
control so that the complete range of effects is at the 
command of a single operator. The regulator is a 
purely mechanical device, consisting essentially of a 
series of levers arranged in rows one above the other and 
connected by steel wires running over pulleys to contacts 
sliding over resistance steps. ‘Each lever moves over a 
scale, divided so as to correspond to definite positions of 
the resistance; therefore accurate variations may be 
repeated as often as desired. 

The vogue of the ''revue " has brought the actors 
from the principal stage into that part of the audi- 

torium hitherto reserved for the publie, from which 
situation fresh problems in lighting arise, as the lights 


CLOUD AND PANORAMA APPARATUS. 


of the acting area can no longer һе used, the proscenium 
wall not being available. The footlights are, of course, 
useless; vertical and side lighting are impracticable, 
and it was finally found that the only quarter where 
lighting apparatus could be employed satisfactorily , 
without interfering with the vision of the audience was 
the ceiling of the auditorium. If 
the rays fall alinost verticallv from 
there, they are hardly noticeable ; 
the effect is striking, since the light 
is visible only when it falls upon the 
required spot. 

One of the most notable advances 
in stage-craft made in recent years 
is the "' Artificial Horizon; Visible 
only as a reflector of light, unobtru- 
sive, and producing an extra- 
ordinary illusion, it may have the 
shape of a cupola, or of the surface 
of a cylinder, and is brilliant white,. 
in order that all rays falling upon it 
shall be reflected equally with the 
smallest amount of. absorption to 
give the sense of distance which it is 


the object of all landscape back- 
erounds to produce, ! 
The artificial lorizon can be 


erected as a permanent structure or 
a movable screen on a seini-circular 
rail across the back of the stage, 
operated by an electric motor which 
rolls or unrolls it in a few seconds. 
For its correct illumination a num- 
ber of lamps in special housings are 
used,as shown in fig. 1. The lanterns, each containing 


Ld 


‚а 1,000-watt tubular gasfilled lamp fitted with an aluini- 


nium reflector and a coloured glass slide, are built up in 
` bd bd . 
three or four tiers, forming a homogeneous unit, sup- 
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Fic. 9.—MasrER. CONTROLLER. 


ported in rigid metal framework suspended from the 
roof. 

The representation of natural effects—such as dawn, 
sunrise, twilight, &c.—is possible with innumerable 
intermediate gradations and the combinations of colour 
necessary for these sky-pictures have been worked out 
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A natural shade of blue is given by the 
rays emitted from high-wattage lamps, and dimming 
the lamps by resistance causes a red glow; "with dark 
blue and green colour slides, conibined and dimmed: the 
appearance of moonlight is obtained, but there is no 


to a nicety. 


need to describe the complete range of effects; the slow 
merging of one into another observed in nature can be 
imitated with astonishing accuracy. ; 

Complete and flexible control of the lighting of the 
is obtained by a 


artificial horizon master control 


Еа. 3.—CLOUD APPARATUS. 


apparatus, fig. 2, which operates a series of resistances 
in cireuit with the individual lamps, dimming or 
increasing the light taking place smoothky and easily. 
As the source of light is at a high level, in order that 
it should not be perceptible to the audience, the lower 
part of the horizon does not receive from it the same in- 


Fia. 4.—Cuwxurvs Croup Formation. 


tensity of illumination as the upper portion. To 


remedy this a number of lamps are employed in movable 
trolleys, spaced round the bottom of the screen, supplied 
with colour slides, and arranged so that they can be 


tilted at any angle. 


The artificial horizon offers an ideal setting for the 
reproduction of moving clouds, and the cloud appara- 
tus, fig. 3, is a mechanism by which a series of cloud- 
pictures can be projected upon it. It consists of two 
essential portions: one is stationary and carries the 
main driving motor, the collector rings, and a 3,000- 
watt gasfilled lamp; the other rotates round the first, 
carrying the system of cloud-pictures, lenses, and re- 
flectors; also two small motors which drive two lines of 
shafting by means of suitable gears. These shafts give 
motion to a series of eccentrics which cause a number ‘of 
reflectors to rotate.through a definite angle, thus causing 
the cloud-images to rise or fall as desired. 

The moving system has its cloud slides arranged in 
two tiers. Immediately behind each slide a condenser 
transmits the rays from the lamp through the slide on to 
a fixed glass reflector; this in turn transmits the picture 
through an objective lens on to a movable glass reflector 
actuated by one of the eccentrics, and this reflector 
throws the picture on the horizon screen. The slow 
inotion of clouds across the sky is simulated by the rota- 
tion of the two tiers, driven by the main motor through 
redueing gears; this motor is reversible, so that the 
clouds can move from right to left or vice versa, and by 
combining the horizontal with the vertical movements 
diagonally travelling and thickening clouds may be pro- 
duced. One particularly interesting effect obtainable is 
that of two separate banks of cloud travelling indepen- 
dently one above the other. · The rate of movement is 


FiG. 5.—PANORAMA PROJECTORS. 


variable through a range of Aesth the motors being 
equipped with “speed- regulating devices. By dimming 
the light, the clouds appear dense and heavy; – 
white and fleecy; and by varying the voltage many a 
pressive results can be secured. By lowering it gradu- 
ally, for instance, a cloud may be made to appear slowly 
forming in a clear blue sky, growing into masses of 
cumulus, and as the clouds are reproduced from actual 
photographs, they are absolutely true to nature, fig. 4 

The cloud apparatus is greatly influenced by the 
manipulation of the horizon lighting, which creates the 
illusion of the sky itself, and the effect may be intensified 
by the addition of the panorama projection apparatus, 
fig. 5, which projects a series of cloud pictures or land- 
scapes on the artificial horizon. It may be used inde- 
pendently, and consists essentially of three projectors on 
a tubular steel frame, capable of being tilted in an up- 
ward or downward direction, and with each lamp 
mounted in such a manner that it can swing on its hori- 
zontal axis and be locked in any desired position. The 
raising and lowering movement is obtained by a small 
motor driving a screwed spindle, the rotation of which 
operates wires attached to the projectors. Each pro- 
jector, in addition to its 3,000-watt gasfilled lamp, 
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adjustable by means of a handwheel operated from the 
exterior, 1s equipped with an adjustable reflector which 
enables the focus of the beam of light to be readily cor- 
rected. Two disks are fitted to each lamp, one being a 
colour-screen, the other containing several dia-positives, 
so that it is possible to obtain three entirely different 
panoramas without the necessity of changing slides. In 
front of the projector lens a circular motor-driven 
colour-screen is fitted by means of which the operator 
can control various special colour-effects. 

Provision is also made for many special effects. 
Thunder is imitated by a clever mechanical device, part 
of which consists of a drum rotated by an electric motor, 
the intensity of the sound being electrically controlled. 
Lightning, on the modern stage, may be termed *' real," 
since it is produced by an electrical discharge. ^ Arc 
lamps with impregnated flaine-carbons are used. As 
soon as the current is switched on an arc is struck, only 
to be broken immediately by the rapid raising of the 


upper carbon. by means of a coil ; the sudden flash is pro- 
jected through a shutter having a suitable aperture, 
thus giving a vivid momentary glare. The carbon is 
retained in its raised position until the switch is opened. 
Several discharges in succession may be obtained if 
necessary, aud the shutter is made to rotate, its various 
openings producing a different type of flash. 

Wind and storm are simulated by an electric motor 
operating a series of radial rods of cane or steel, which 


. when rapidly rotated produce a whistling sound, the 


loudness of the effect varying with the speed. Even a 
rainbow can be thrown upon the artificial horizon. The 
light from a projection lamp is split into its component 
colours, giving a similar result to that obtained when 
tlie sun's rays pass through the drops of a shower and 
fall upon а cloud. A shutter with an opening shaped 
to a small arc is placed in front' of the condenser, and 
the rainbow appears in its familiar prismatic hues. It 
can be caused to appear and fade gradually: 


WATER-POWER STUDIES.—II. 
Hydraulic Conduit. 


By WILLIAM T. TAYLOR, 
In Studies I, pressure pipe lines (taken as one class of 
hydraulic conduit) are discussed principally from the 
viewpoint of the hydro-electric engineer. From the 
aspect of the text it is of interest to note, for a few well- 
known hydro-electric developments, the wide variation 
in the matter of choice of (d) and (t) for different pipe 
installations." 

The information required to form a basis for the design 
of waterways for power developments is the proper deter- 
mination of the stream flow at the point of diversion 
(headworks-intake); the assumption being that past 
records of flow and behaviour of the stream give a fair 
and safe indication of future conditions. 

The economical value of such fundamental factors as 
distance and rate of gradient with respect to railroad 
transportation is fully recognised even by the lavman— 
but why is it that we do not have the same understanding 
with respect to the energy conduits of the hydro-electric 
system, which is relatively as important? Looking at 
the problem in another way, in the first place, we know 
that the hydro-electric system consists of three main 
energy conduits, 272. (а) the water conduit (open or 
closed and of the pressure or non-pressure type); (5) 
the penstocks; and (c) the electric power line; we also 
know that the principal economic problems are largely 
governed by (1) the gradient of the water conduit; (2) 
the size of penstocks ; and (3) the weight of electrical con- 
ductors—it being understood that the shorter the dis- 
tance, the greater the economy in each case. For the 


*In actual practice it fortunately happens that errors in 
design of even 10 per cent. аге in many cases not very im- 
portant, provided they always occur on the side of safety; 
where possible, such errors should be avoided. As an example 
of the amount of difference in design, the following list of 
actual installations 1s given for comparison :— 


EXAMPLES OF EXISTING RIVETED PIPE LINE INSTALLATIONS, 
(Values taken from technical descriptions in the Press.) 


! 


No. | Diameter in | Thickness 1 

бен Eun PRU nr | inches. inches. i 

ner feet. | feet. Max. | Min. | M Mi 
| ARAN, ‚ | Мах. Min. 
те go: 

San Joaquin ... 1 | 2.362)1411] 40 | 34 |°866 | 554 
Jordon River ... 1 | 6,332 11,164 36 ЗО [7551 | "31 
Arizona... 1 | 2.626 1,017. 36 32 | 665 | 51 
Nevada ... гуз ә 1 | 3.280; 984; 24 24 |°511 | 732 
Rjukanfos ids ..:10/2,296| 972; 79 | 49 |'984 | '35 
Tax Pango | 2/1,509| 557. 63 | 51 [590 | "39 
Katsuragawa ... los 6 853 328, 66 58 |7433 |! 731 
Lavras ... ius | l 538, 105 24 20 2361 — 
Rio de Janeiro... bis 1 351 98! 67. 63 КЕ = 
‘ С ЕЕ 165 2: 73| 33, 39 | 39 "14. — 
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M.Inst.C.E., 


particular type of development. 


M.LE.E., M.Amer.Soc.C.E. 


three different yet interdependent conduits containing 
and conducting the energy, the size and resulting cost 
ig & direct function of the maximum amount of energy 
transmitted at any one time, but, moreover, (along the 
lines of Kelvin's law) each conduit should satisfy the 
requirement of minimum cost when the sum of the 
annual cost of conduit plus the value of the energy 
ennually lost is à minimum. Obviously every class of 
conduit carrying energy should satisfy this law. 

The very object of a water conduit for water-power 
development 25 head. Conduits are constructed for the 
purpose of obtaining a greater head than can be directly 
obtained at the dam, or weir as it is sometimes called. 
Evidently, head is required to produce velocity, and this 
velocity is necessary to overcome obstructions such as 
sharp bends, sudden enlargements and contractions and 
friction through the conduit. This friction depends on 


` the velocity of flow, the conduit length, its shape, and 


the character of material forming its construction. Al- 
though the very object of a conduit is head, its purpose 
ia to conduct the water from the dam or weir to (a) the 
forebay or regulating basin; (b) the surge tank or the 
penstock ; ог (c) to the power house, depending on the 
When water is to be 
conducted from a dam to the power house, two or three 
methods are available for accomplishing this, namely: — 

(a) To build à dam at the up-stream end of the fall or 
rapids and conduct the water through a closed conduit 
(tunnel, &c.) to a surge tank, then through a penstock 
direct to the power house, thence back to the stream. 
Or: "T 
(5b) To build a dam or weir above the falls and conduct 


the water. diverted from the stream, by means of an 


open conduit (canal, flume, &c.) along the hillside to a 
receiving point (regulating basin or forebay) from 
which point water is led by a pressure pipe to the 
power house and stream below. And, for lower heads: 

(c) To build a dam at the up- or down-stream end of 
the fall or rapids and conduct the water so that the entire 
head is concentrated at the dam itself, from which point 
the water is conducted through penstocks or from an 
open flume (as the case may be) to the power house and 
tail-race and river below. 

Topographie and other natural conditions usually 
decide the type of development. In general, (a) and (5) 
are for high and medium head developments, but con- 
ditions may call for a compromise of one with the other. 
For instance, experience has proved that the risk of 
interruptions of service is far less for tunnels and closed 
conduits in general than for hillside conditions, and, 
apart from a possible increase in first cost, within 


} 
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reason, every consideration should be given to this in 
the location and final selection of conduit routes. 

The preliminary survey as well as a fairly detailed 
investigation and study of the conduit routes should 
both be made at the same time. The latter should in- 
clude (in sufficient detail) information of the topo- 
graphy, the nature of the soil, and the geologic forma- 
tion of the ground, and should bring out those points of 
most importance relating to excessive cost of excavation, 
of construction, or of filling, inaccessibility of conduit, 
and difficulty of hauling materials; all the more difficult 
conduit-sections en route, the choice of other routes, 
and notes dealing with any special conduit-section such 
as siphons, aqueducts, flumes, sand-basins, weirs, &c. 
Before making a final choice, it is important to ascertain 
(for different conditions) the economical velocity for a 
given grade or for different grades and a given design or 


different designs of conduit, and/or the most economical 


conduit section for a given energy loss, velocity, and 
grade. In the investigation of conduit location, the 


J= DIAMETER OF PIPE IN INCHES 


d FOR HEAD VALUES ... . .,p 


EN 1 
d FOR WEIGHT VALUES - 


ОД 
7, 
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Pod 


w = WEIGHT IN LB. PER LINEAR FT OF PIPE 
(INCLUDING WEIGHT OF JOINT ) 


1/8 3/16 Ma 5/1e э Mo 
te THICKNESS OF STEEL SHELL IN FRACTIONS OF AN INCH 
Fra. 4.—THuickuEss or WELDED Ртре BASED ох 14,000 LB. Uxrr STRESS on Gross SECTION AND 
JOINT EFFICIENCY OF 100 PER CENT. 


t = rp/es, where ? radius of pipe in inches: p 
compared with gross section (100 per cent.); s 


ADSI ДУ IVT ha. 
PUBL SPIELE 
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water pressure in lb. per sq. in. | ( Í 
allowable working stress on the net section in lb. per sq. in. 
Use of Fia. 4 (see Studies I: Pressure Pipe Lines). 
Take the following example : What is the safe head which a pipe of 42 in. diameter with shell thickness of ^ in. will stand, 
assuming 14,000 lb. as the safe working unit stress on the section and flange-joint efficiency of 100%? At the intersection of 


the use of an earth-type section (unlined), but generally 
the most economical conduit of this section (earth type) 
is the one lined with concrete. In fact, it is often the 
case that lining an earth section with concrete increases 
the discharge capacity and reduces the excavation costs 
and the seepage losses to such an extent that the cost 
of lining is more than offset by the sum total advantages 
gained. Furthermore, а saving in a few feet of grade, 
due to a better-designed conduit, resulting in a great 
reduction of the coefficient of roughness у, usually brings 
about economies in other directions (apart from less 
sectional area, less material and labour, &c., for equal 
discharge capacity), such as relative reduction in flooded 
land, depending on the topography and type of develop- 
ment. This is accomplished by the more favourable loca- 
tion of the conduit intake, and is made possible by 
taking full advantage of the better design and the higher 
value of 1; it might also decide the best forebay loca- 
tion. | 

` In the case of nearly all water-power projects, the 
available stream flow 
(water power supply 
forming the basis for 
development) deter- 
mines the capacity of 
Usually 


M воо the conduit. 
WV, 10 the conduit (parti- 
700 


Г 120 cularly long conduits) 
1,150 
^ d 


18 designed for a con- 
uo 900 stant flow, plus a per- 


АЕ ) centage additional 
109 gg capacity. That is to 
fy say, 


a percentage 18 
very often added to the 
400 theoretically | deter- 
mined cross - sectional 
area as found by the 
usual formule. Several 
important reasons exist 
for adding to the cross- 
sectional area of con- 
duit as determined by 
formule, the most im- 
portant being that of 
00 allowing for sufficient 

additional capacity to 

handle peak loads. 

After the available 
150 flow is decided upon, 
the most suitable shape 
of the different  sec- 
tions is ascertained, 
then follows a deter- 
mination of the  sec- 
tional area or econo- 
mical area of conduit; 
finally, the important 
factor of grade for the 
most suitable shape is 
considered. In arriving 
at the best design, this 


S 
NS 


300 


H - HEAD IN FEET 


№ 


100 


н х 04334; e = efficiency of joint as 


values 42 in. d and 4 in. f, weread, on the right side of diagram, 775 ft. as the safe head ; also, knowing H andd, t can be found. factor is usually al- 
To find safe head in feet for any pipe of given diameter, for any value of e other than 100 % and any value of s than 14,000 

Ib. per sq. in., mult? ply н as read in diagram by s ¢/14,000. For example: taking the same conditions of H, d, and f, and let lowed to vary—as a 

e be 90 % ‘9, and з = 12,500, then safe head Hl is 


н (s e/14,000) 


, — (42/2) (620 х 4894) 


: = 4 in. 
0'9 x 12,500 


available slope or grade will depend upon the topo- 
graphic and geologic conditions, the value of the co- 
efficient of roughness usually being settled according to 
the alignment and material, &c., of the proposed class 
of conduit, but to satisfy these conditions it is necessary 
to determine the cross-section of the conduit. | 

The velocity of water in a conduit is affected by the 
roughness of the wetted surface (sum of wetted sides) 
of the conduit and bv the grade. The fixing of the grade 
determines, more or less, the velocity of water in the 
conduit and the area of cross-section. This grade may 
be such that the velocity will be low enough to permit 


775 [(2,500 x '9) + 14,000} = 620 ft. 

From fig. 4 we find total weight of metal in the welded-steel pipe line to be about 260 lb. per ft. of pipe; see intersection of 
d 42 in. and ¢ А in. On the left side of diagram we find w = 260 lb. per linear ft. of pipe. Hence, for 1,000 ft. at 4'5d. 
per lb. tn place, cost = £5,000. Fig. 4 for His based on t = r ple 8; hence, for this example— 


matter of fact, there is 
often no other course 
open, except that of 
keeping within the 
allowsble cost or the 
limits of economical 
cost and best grade for the particular geologic and topo- 
ктарһїс and other conditions. As the most economical 
velocity will depend to some extent upon the price paid 
for energy, it may be more profitable to allow the highest 
velocity—assuming the price paid for energy is low, and 
vice versa. A point to keep in mind is that, usually, 
an ample design for all classes of conduit is compara- 
tively less expensive than a curtailed опе. 

The better the hydraulic properties of a conduit or 
river channel, such as the hydraulic radius R and co- 
efficient of roughness s, thé greaten will ре the velocity 
of flow, or, for the river channel) the more rapid will 
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be the run-off. There is & certain relation between 
bottom width and depth that gives a maximum hydraulic 
radius and a resulting maximum discharge capacity for 
a given conduit grade. In many cases this best rela- 


tion is restricted largely by the geologic conditions and: 


the irregular and rolling nature and cross-slope of the 
conduit route, and, because of this restriction, full 
advantage cannot always be taken of the best hydraulic 
properties. For a rectangular-shaped conduit, where 
the bottom width is twice the depth, the greatest velocity 
of a given cross-section is obtained ; in other words, this 
proportion gives the maximum hydraulic radius. If 
relatively wide and shallow conduit must be used (by 
taking any advantage of excavation on level or slightly 
sloping ground), then special care in operation and 
maintenance must be taken, because, with any drawing 
down of the head, the net area will suffer a greater pro- 
portionate reduction than in the case of a deeper and 
narrower conduit, but seepage loss will be reduced, as 
this loss is & function of depth of water, inclination of 
sides, and ratio of depth to bottom width. The form of 
conduit most favourable to flow is therefore seen to be 
one whose top width is equal to the two side slopes, whose 
top and bottom width together are equal to the wetted 
perimeter, and whose hydraulic mean radius is equal to 
one-half the depth. 

A good practical limit of depth of water in the case of 
the earth-section type lies between 8 and 10 ft. For 
economy in excavation, conduits on level ground or with 
slight slope are sometimes made relatively wide and 
shallow, but on ground of steep slope they are some- 
times made relatively deep and narrow. The minimum 
depth of a conduit will depend on the limits allowed by 
its location, topography and nature of ground, its de- 
sign, type, and its relative maintenance cost.* For 
earth-section conduits the usual slope to give the sides 
(see Table I) is 1.5 to 1.0 (clayey loam), or, at the most, 
2.0 to 1.0 (ordinary earth), but when the conduit is 
lined with concrete, or consists of masonry or good 
hardpan, the usual slope to give the sides is 1.0 to 1.0, 
although for concrete or masonry conduits any inclina- 
tion may be given. Steep slopes of 0.5 to 1.0 usually 
stand fairly well in ordinary muck, depending on velo- 
city of flow. The steeper the sides, in general, the less 
trouble from weed growth. 

In a conduit, head loss (due to friction and grade) may 
be considered as corresponding to so many additional 
feet of conduit length; that is to say, a well-designed 
conduit of a given size or length can very well have a 
head loss appreciably less than a _ poorly-designed 
conduit of the same size or length. Loss of head in a 
conduit is due to its roughness, its design, its shape, its 
construction, its length, and the grade. The head loss 
increases ‘with the square of the velocity. Intake loss of 
head is due*to eddies, whirls, and to friction of the water 
and to the design and shape of the intake entrance. 
Loss of head at the entrance to penstocks is due to 
interior surface friction, to its design and shape, to the 
friction through racks, screens, valves, gates, and other 
obstructions to flow. 

The safe mazimum velocity, or speed of water in feet 
per second, can be taken as being approximately equal to 
20 or even 30 ft. per second for concrete-lined sections; 
10 to 13 ft. per second for rock-cut trimmed (unlined) 
sections; 6 to 8 ft. per second for the best clay loam; 
3 to 4.5 ft. per second for ordinarily good loam; and 
2 to 3.0 ft. per second for ordinary soil. In general, the 
use of unlined earth sections (earth-cut or ditch or canal) 
should be discouraged for the reason that the safe 
working velocity in some instances is barely high enough 
t»? prevent silt deposit and retard vegetable growth. 
Moreover, the ordinary unlined earth section of conduit 
18 Subject to serious loss by seepage. The higher the 
development head and the higher the price paid for 
power, the greater will be the value of a given quantity 
of water lost by seepage, wastage, evaporation, or in 
any other way. Also, for the condition of high-priced 
energy, the value of head loss will be greater. Energy 


* See Шс. Rev., October 6th, 1922, p. 476. 


loss by seepage, although relatively much greater and 


more important, can,in one way be likened to the 
““ iron loss "' in electric power transformers in that it is 
& 24-hour a day loss. It is far more important than 
the power or energy loss in power-transmission conduc- 
tors, which varies with the current load, in that it is 
almost a constant energy loss 8,760 hours in the year, 
and the conduit cannot be built in duplicate and 


operated in parallel like the transmission lines. Further- 


more, for a full development output, the transmission 
line, electrical and hydraulic plant, &c., may be depen- 
dent upon, and the power output limited by, these 
hydraulic losses. | 

(To be continued.) 


THE PROJECTION OF LIGHT. 


A PAPER on the above subject was read before the ILLUMINAT- 
ING ENGINEERING SOCIETY on February 20th by Mr. W. J. 
Jones and Mr. A. E. Marx, Junior, Mr. Haydn T. Harriso 
presiding. | 
The paper was devoted largely to some experiments on 
optical lanterns, utilising both arc and concentrated filament 
incandescent lamps. The most striking result mentioned was 
that with the average lantern apparently not more than 6 per 
cent. of the original light actually reached the screen. In 


the kinema projector the percentage was even less. Apparently 
incandescent lamps compare well with arcs ‘as regarda 


. the brightness of the screen, though it is curious that in both 


cases the illumination at the corners of the screen is notably 
less than at the centre. Evidently brightness of the filament 
is the chief consideration, as a 1,000-W lamp gave results little 
better than those obtained with the 400-W type. But the 
low-voltage (100-130-V) lamps gave results 32 per cent. better 
than the high-voltage ones (200/260 V). Tests in typical 
kinema theatres showed a screen illumination of about 12 
foot-candles with no film in and the shutter stopped; but in 
actual operation the brightness of the whitest part of the 
image does not exceed about one foot-candle. 

It is also to be noted that even the light that strikes the 
screen is not all usefully applied. Probably four-fifths is 
reflected on to walls, ceilings, &c., and never reaches the eyes 
of the audience, so that the efficiency of the entire process is 
thus still further reduced. Semi-polished screens may increase 
the brightness of the picture as seen by those immediately in 
front, but there is a corresponding diminution in brightness 
as seen from the sides; hence such screens should only be used 
in relatively narrow halls. Another point discussed was the 
question of providing subdued artificial lighting while the 
film is being shown. An extreme contrast between the bright 
screen and dead black surroundings is trying to vision; but 
excessive stray light falling on the screen obviously impairs 
the sharpness of contrasts in the picture. Thus, if the 
brightest part of the screen receives 1 foot-candle and the 
darkest 0.05 we have a ratio of 2); but if an extra illumina- 
tion of 0.05 foot-candle, due to the general illumination, falls 
on the screen the contrast is reduced to 10.5. However, it 
has been found that by suitably distributing the light, an illu- 
mination of about 0.2 foot-candle being provided at the back 
of the theatre, where light is chiefly needed, and the illumina- 
tion being allowed to diminish to zero near the screen, pre- 
judicial effects on the picture can be avoided. 

In the concluding portion of the paper general reference was 
made to other instances of the projection of light recently dis- 
cussed before the Society, such as the design of aerial light- 
houses and motor-car headlights, and the use of flood lighting 
for spectacular effect and advertising. 

The discussion was opened by Major ADRIAN KLEIN, who 
demonstrated, by the aid of a small model, his new form of 
colour projector, designed to produce stage effects. The 
feature of this projector is that the coloured light is not pro- 
duced by the aid of filters. Instead of this the light from a 
powerful arc is passed through a train of prisms so that pure 
spectrum colours are produced. Major Klein showed how, by 
directing different parts of the spectrum on a series of ribbons 
painted in different colours, remarkable changes in tint and 
brightness could be produced. The idea could be applied to 
produce apparent changes in painted scenery. By suitably 
selecting the pigments the entire scene could be changed. 

Mr. Jusrus Eck, who followed, exhibited à new form of 
three-phase projector are which appeared to have useful appli- 
cations on a.e. circuits, and also a compact small projector in 
which the positive carbon was horizontal and the negative in- 
clined to it at 90 degrees. Other speakers, amongst зо 
were included several representatives of the Optical Society, 
referred to problems met with in lanterns, and the chairman 
mentioned the use of the Beck searchlight for kinema work, 
and also gave an interesting account of his experimenta with 


searchlights in the Navy during the wa” 
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.-THE LONDON AND HOME COUNTIES ELECTRICITYSDISTRICT. ; 


The Electricity Commissioners’ Second Inquiry. 


THE second inquiry by the Electricity Commissioners into the 
supply of electricity to London and the Home Counties, which 
began on Monday, March 12th, at the Institution of Electrical 
Engineers, and had for its object the consideration of the draft 
. Scheme prepared by the Commissioners as a result of the pro- 
longed inquiry in the summer of 1921, came to an abrupt and 
unexpected ending for the time on the opening day. The 
short point of what happened is that the London electricity 
` supply companies have decided to apply to the High Courts 
for a ruling as to the legality of the scheme which the Com- 
missioners have prepared. From what took place, it is quite 
evident that the decision of the Divisional Court, which will 
be the first Court to consider the matter, will not satisfy 
either the Companies (if it is against them), nor the Crown 
(if the decision is in favour of the Companies). In any case 
the action will be carried to the Appeal Court, and it may even 
go to the House of Lords, and a more or less facetious reinark 
by one of those present on Monday that we shall be inquiring 
into this problem in 1925 may have more truth in it than was 
thought at the time it was made. 

Under the circumstances, it is hardly necessary to deal in 
detail with the proceedings. Asa matter of fact, the whole of 


the day was occupied in argument surrounding the point that | 


the scheme as it had been drafted was ultra vires. The posi- 
tion in this respect turns upon Clauses 7, 8 and 9 of the draft 
scheme, which provides for the delegation of certain powers 
of the Joint Electricity Authority to two committees referred 
to as the Local Authority Committee and the Company Com- 
mittee, and the authority of the Electricity Commissioners to 
do this under the Electricity Supply Acts is challenged. The 
‘position seems to be that the Commissioners saw no hope of 
getting a scheme which would stand any chance of acceptance, 
having regard to the peculiar conditions of company and local 
authority control in London, unless they went to work on 
these lines, and, from what Sir John Snell, the Chief Elec- 
tricity Commissioner, said, it appeared that in conferences 
with the two opposing camps—for that is really what it comes 
to—the Commissioners were given the impression that such a 
scheme would be acceptable. However, that is far from being 
the case, and the prospect of further delay opened up by the 
decision of the companies, which cannot, of course, be ques- 
tioned in any way having regard to the issues at stake, is by 
no means compatible with a speedy solution of the .problem. 
Indeed, the complications which seem to turn up at almost 
every step in the investigation into London’s electricity supply 
problem almost suggest that we shall never get unification, 
notwithstanding the magnificent work which the Commis- 
sioners have done to bring the parties together. 

The net result of several hours’ discussion on Monday, there- 
fore—after the Chief Electricity Commissioner had several 
times stated that the inquiry would proceed, in view of the 
fact that the opinion of the Law Officers of the Crown had 
been taken on the same point in connection with the North 
Wales scheme—was the withdrawal of the London companies 
from any consideration of the draft scheme, a decision which 
obviously took the Commissioners by surprise and left them 
with no alternative but to adjourn the inquiry until such time 
as the final decision of the High Courts has been obtained. 
It was clear that the Chief Electricity Commissioner sought 
to impress the London companies, for whom Mr. Tyldesley 
Jones, K.C., appeared, with the fact that the opinion of the 
Law Officers of the Crown in the North Wales case was in 
favour of the legality of the delegation of the duties of Joint 
Electricity Authorities to Committees, and it was added that 
the Ministry of Transport was seeking the opinion of the Law 
Officers of the Crown with regard to the specific case of 
London. It was even stated that 16 had been intimated to the 
Commissioners in advance that the decision of the Law Officers 
as regarded London would be the same as in the North Wales 
case, and it was when this had been put to the London com- 
panies that they played their last card and mentioned their 
intention to test the opinion of the Law Officers and go to 
the Courts. Mr. Tyldesley Jones did not stand alone in bold- 
ing that the opinion of the Law Officers was a bad one, for 
he was supported by Sir Lynden Macassey, K.C., who 
appeared for West Ham Corporation: Sir Herbert Nield, K.C., 
who appeared for the Hertfordshire County Council; Mr. 
Wrottesley, who appeared for the Middlesex County 
Council: and one or two others. They were all anxious 
that before any time was spent in discussing the details 
of the scheme the validity of it should first be tested. 
Up to this point the Chief Electricity Commissioner 
had rather implied that as the opinion of the Law 
Officers would for a certaintv be in favour of the action 
of the Commissioners, there was an end of it. On the other 
hand. Mr. Craig Henderson (for the London County Council) 
and Mr. Turner (for the Conference of Local Authorities), 
whilst also taking the view that the scheme as drafted might 
well be ultra vires, thought that by discussion it might be 
amended in such a form as to remove that objection. The 


‘companies, however, were obdurate, their case being that 


everything achieved in the way of segregation of generation 
could be achieved without any Joint Electricity Authority at 
all, and as one of the essentials laid down by the London 
County Council before it will agree to any transfer of its 
powers of purchase of the London companies, ог of any sus- 
pension of its powers as regards the distribution systems of the 
companies, is that there shall be one central authority, 
nothing came of the suggestion that the scheme might’ be 
made to do all that the Commissioners had aimed at without 
any recourse to the Courts. 

Through all this argument it must be said that Sir John 
Snell strove desperately to prevent any such action orm: he 
part of the companies, urging the great expense tha "bii 
already been incurred and the really urgent need for some- 
thing constructive to be done in London without further de- 
lay. The companies, through Mr. Tyldesley Jones, expressed 
their concurrence with this view, and others represented 
almost fell over one another in assuring the Commnissioners 
that they all appreciated the difliculties of the problem and 
desired to bring about a speedy settlement. For the cow- 
panies, however, it was stated, quite frankly, that they did not 
think the proposal to discuss the draft scheme first would һе 
effective inasmuch as after it was all finished it might be cap- 
able of being upset in the Courts as ultra vircs. 

Thus the inquiry came to an abrupt ending for the time 
being, and its resumption depends upon what takes place in 
the Courts. 

That the inquiry, whenever it is resumed, will be almost 
as protracted as the previous one, was indicated in the open- 
ing remarks of Sir John Snell immediately the Commissioners 
had taken their places. Incidentally, reference was made by 
him to the regretted absence of Mr. Booth, one of the Com- 
missioners, who probably knows the London problem as well 
as, if not better than, anyone, having been connected with 
the administration of the Electric Lighting Acts at the Board 
of Trade long before there was any thought of Electricity Com- 
missioners. The first idea of the Commissioners was that the 
discussion of the scheme should proceed on the basis of the 
objections to it that had been sent in, which he classified as 
follows: (1) that a Joint Electricity Authority was neither 
necessary nor desirable; (2) that*if an Order were made in the 
form proposed, it would in many respects be ultra vires and 
unenforceable; (3) the conditions upon which the London 
County Council was prepared to transfer its purchase powers 
over the companies to the Joint Electricity Authority and to 
agree to a suspension of those powers as regarded the distri- 
bution systems of the companies; (4) the dimensions of the 
area outlined in the scheme. 

These points Sir John referred to as the four matters of 
primary importance, after which the scheme would be gone 
through clause by clause. It will be seen that whenever the 
inquiry is resumed it will be a long business, but for the 
moment it would appear that the hopes that were at one time 
expressed of getting a final scheme evolved and passed 
through Parliament this session have vanished. It may also 
he mentioned that among those who are attacking the Яга; 
ле on the point of its being ultra vires is the National Gas 
Council. 


" 


The British Industrial ** Safety First '" Association.—The 
fourth annual meeting of the '' Safety First '" Association was 
held at the Caxton Hall, Westminster, on February 16th. In 
the annual report it is recalled that, according to the last 
published official figures (for 1921) there were 285,746 acci- 


dents to workers recorded, involving the payment under the . 


Workers’ Compensation Act of £5,509,395. Mr. Gerald Bell- 
house, H.M. Chief Inspector of Factories, has stated that 75 
per cent. of these accidents are preventable, and there is 
therefore ample scope for the work of the Association. Dur- 
ing the past year the issue of & printed monthly magazine 
hae been resumed, and special attention has been devoted to 
the presentation of statistics of accidents on a uniform basis. 


America and the Metric System.—The Decimal Associa- 
tion has repeatedly drawn attention to the handicap imposed 
on our foreign trade by the difference existing between the 
Imperial and the American gallon. To avoid this altogether 
the adoption of the international litre is recommended, and 
the American Metric Association has recently passed a resolu- 
tion associating itself with this movement and calling upon the 
respective Governments to effect, this desirable reform. | 

At the recent annual meeting of the American Association 
for the Advancement of Science, held at Boston, the Associa- 
tion as a whole declared itself unqualifiedly in fayour of the 
metric eystem of measurement with one of the strongest reso- 
lutions ever passed by that body on this subject. 
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CORRESPONDENCE. : 


Lettere received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The Placing of Contracts by Public Bodies. 


Mr. Crosbie's letter in your issue of the 2nd inst. does not. 


really necessitate any further correspondence on this subject, 


us the letters from Messrs. Schofield and Goldetone ventilate. 


other aspects of the case. боо» тл 
14 may not generally be known that Mr. Crosbie is a director 


of and possesses, at present, the largest holding in the Savoy. 


Electric Construction Co., Ltd., the formation of which com- 
pany was announced in your issue of January 5th, 1923. Under 
the terms of an agreement dated January 10th, 1923, the com- 
pany mentioned allotted to Mr. Crosbie. 10,000 1s. ordinary 
shares in consideration of his giving the company the benetit 


of certain agencies which he then possessed, and it 1s sufficient. 


to point out that Mr. Crosbie had at that time the agency for 
the Société Savoisienne de Construction Electrique, of Aix-les- 
Bains. These particulars can be verified at Somerset House. 
The similarity in the names of the English and French 
companies is hardly worth commenting upon, and bearing the 


above facte in mind, the purpose of Mr. Crosbie's original 


letter is delightfullv transparent. : 
S. Austen Stigant, | 
Manager, Transformer Dept., 


Johnson Ф Phillips, Ltd. 
Charlton, March 19th, 19283..  - ! 


Changing over Networks from D.C. to A.C. 


As one engaged on this work, I have been very interested in 
Mr. Farrer’s article and the correspondence thereon. 

There is another point which has not been touched upon, 
and it is this: Where does the legal responsibility of an autho- 
rity begin and end in regard to consumers' premises? 


I venture to state that until such & thing as a change-over 


does occur, supply authorities do not know what apparatus is 
connected to their mains. Personally, I should like to know 


what Mr. Farrer (or any other engineer) has done in regard - 


€— 


to: A.—Replacement of шыу шш apparatus (some- 
times done through the house lighting and sometimes through 
a small charging board). B.—In regard to electric clocks 
directly connected to the lighting circuit. | C.—Magnetic 
breaks on spark coils. D.—Where a d.c. supply is stil given 
either by a mercury rectifier or a motor generator, to whom 
does the apparatus belong, and who should maintain it? The 
first three items require apparatus the cost of which is alto- 
gether out of proportion to the current used, or likely to be 
used, and to me it does seem hard to have to replace apparatus 
which is only used occasionally as a hobby. 

There is also another point that I am up against: Should 
the consumer with a d.c. supply stand the conversion losses or 
should the supply authority? Whilst one wishes to be fair, 
one does not like being bled, and if any. of your readers can 
help me I shall be obliged. oe 


‚ March 12th, 1923. 


The E.I.T.A. and the Broadcast Wireless Scheme. 


Your readers will have seen reports in the daily Press as to 
the action which the Electrical Importers’ and Traders’ Asso- 
ciation is taking in the matter of the British Broadcasting 
Co.’s agreement. It is evident that very widespread dissatis- 
faction exists among the rank and file of radio manufacturers 
and traders in regard to the terms which this agreement 
endeavours to impose on the trade. 

In this connection we organised a deputation to the House 
of Commons on Friday last, in which we were supported by 
the British Radio Manufacturers’ and Traders’ Association, 
and an interview. with the new Postmaster-General is being 
arranged. | 

The purpose of this letter is to bring to the notice of your 
readers the fact that the E.I.T.A. is taking this matter up. 
vigorously, and also has under consideration the terms.of the 
N.A.R.M. agreement, concerning trade discounts, which is, 
being presented by their members to customers for signature. . 
- I shall be glad to hear from апу of your readers who are 
interested, particularly those interested in importing or dis- 
tributing Imported electrical goods. 
| Frank W. Challis, 

Secretary, E.I.T.A. 
London, March 18th, 1923. | ‚ 


— 


BUSINESS NOTES. 


The Easter Holidays.—Owing to March 30th being Good 
"riday, the issue of the ELEcTRICAL REVIEW due to appear on 
the afternoon of that duy will be published at 9 a.m. on 
Thursday, March 29th. All editorial matter for that issue 
should therefore reach us considerably earlier than usual. 

The advertisement department asks that new copy (with 
blocks) and alterations to existing displayed advertisements 
should be delivered at Ludgate Hill not later than the morning 
of March 22nd (next Thursday). ^ Official notices and small 


prepaid advertisements can be received up to 5 a.m. on Tues- ' 


day, March 27th. For the issue of April 6th, new copy 
and blocks must be received by the morning of Wednesday, 
March 28th. | 


Bankruptcy Proceedings. —REGINALD WILLIAM RUSSELL, 30, 
King Street, Bridlington, journeyman electrician, late elec- 
trical engineer and contractor.—The first meeting of the 


creditors of the above was held on March 7th at the Official. 


Receiver's office, 48, Westborough, Scarborough. The state- 
ment of affairs showed liabilities of £704, while the assets 
were estimated to realise £132, from which £31 had to be 
deducted for preferential claims, leaving net assets of £100, 
ог а deficiency of £606. Debtor attributed his failure to bad 
trade and want of capital. The case being a summary one 


was left with the Official Receiver as trustee. The following 


are creditors : — 


£ £ 
Russell, R к an .. 338 Edison Swan Electric Co. .. 19 
Russell, Е. W. .. gus .. 37 Oriental Trading Co.  ... .. 15 
Edison Swan Electric Co. .. 32 Siemens Bros. & Co., Ltd. ... 13 . 
Yorkshire Electric Supplies ... 30 Albion Flectric Stores |... RES LN 
Hodges, F. R. |... ae e. W Ever-Ready Co. (Great Britain), 
Corporation of Bridlington  ... 23 Ltd. iis ves а vis 
Collinson, si ee 5e. 23. Sigsworth, А. aa yx 13 


WuLrsBERG & Co. (Olief Christian Wulfsberg and Carl Allen 
Walen, trading as), merchants and importers, 92, St. Mary 
Axe, E.C.—An application for an order of discharge was made 
on Tuesday last week to Mr. Registrar Mellor at the London 
Bankruptcy Court on behalf of the bankrupt Walen. The 
firm carried on business as merchants and importers of pulp, 
paper, chemicals, pit props, and electrical goods: also as coal 
exporters and ship insurance brokers. The failure occurred 
in April, 1922. Proofs to the amount of £43,052 have been 
admitted against the estate; the assets are expected ultimately 
to realise £2,065, and a dividend of something less than 6d. 
in the £ will be paid. The failure is attributed chiefly to 


moneys received on behalf of the Finnish Government having 
been misapplied for the purposes of the firm. Various 
offences were charged by the Official Receiver, including 
fraud in relation to these funds. The learned Registrar com- 
inented upon the fact that, owing to the partner not having 
attended for public examination, it was difficult to arrive at 
the responsibility of the applicant, but said that he had. decided 
to substitute the word '' misconduct ”' for ''fraud " for the 
purposes of this application, and would grant the applicant 
a discharge subject to a suspension of five years. 


Сес, RICHARD ALMAS CHADFIELD, 12, Nottingham Street, 
Melton Mowbray, electrical engineer.—The receiving order in 
this matter was made on February 26th on debtor's own 
petition. The statement of affairs shows liabilities of £484, 
while the assets are estimated at £95, from which preferen- 
tial claims of £9 have to be deducted, leaving net assets 
of £86, or a deficiency of £397. Debtor attributes his failure 
to lack of capital and inability to obtain extended credit from 
the wholesale houses. It appears that in June, 1921, he com- 
menced business at Melton Mowbray as an electrical engi- 
neer without capital. In consequence of his lack of resources 
he has been continuously sued by creditors. He did not 
become aware of his position until December last. The follow- 
ing are creditors :— | 


& | | £ 
Baxter & Caunter ... iss .. 73 General Electric Co., Ltd. .. 20 
Henderson & Thornton, Ltd. ... 24 Metropolitan - Vickers Electrical 
McMichael, Leslie, Ltd. ... hee Co., Ltd. ... vi jus 
Radio Instruments, Ltd. ... .. 13 Stevens, C. ... Sah iu ... 100 
Furse, W. J., & Co., Ltd. .. 88 Young, С.Е. . .. — Seo 80 


HanoLD Pann, 2, Strawberry Dale Square, and 1, Back 


James Street, Harrogate, electrician.— The following are 
creditors herein :— | 

& & 
Albion Electric Stores Ses .. 57 Hart Accumulator Co., Ltd ... 42 
Beardsall, W. E., & Co.. Ltd. ... 81 Harrogate Gas Co. ... EA mice E 
Concordia Electric Wire Co.  ... 15 Metropolitan - Vickers Electrical 
E.G.S. Со., Ltd. ... i a 12 Со... 26 а А .. 56 
Edison Swan Electric Co., Ltd. ... 47 Veco Co. ЄР — ud e 207 
England, Robinson: & Со. .. 9I White, J. C. .., jd i Hs d 
Electrical. Components, Ltd.  ... 19 Rileys pa T s e. 48 
General Electric Co., Ltd. .. 43 Raworth, W. pa e "EDU 


P. С. Leruersarrow  (Letherbarrow Bros.) electrical con- 
tractor, 36, Twyford Gardens, Adderbury, Oxford.— First meet- 
ing March 2186, at the Saint Aldates, Oxford. Public examina- 
tion, April 6th, at the Town Hall, Banbury. | 

Е 


. ubove was held recently. 
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A. E. BLower (Blower & Cooper), electrical engineer and 
merchant, 1 and 8, Paul's Bakehouse Court, Codliman Street, 
b.C.—'lrustee, Mr. W. P. Bowyer, Carey Street, W.C.; re- 
leased March Sth. 

F. W. Снамівп, niining and electrical engineer, 59, Fleet 
Street, E.C.—Last duy for proofs for dividend, March 23га. 
Trustee, Mr. E. H. Hawkins, 4, Charterhouse Square, Е.С. 

J. H. Riasy, electrician, 22, Higher Hillgate, Stockport.— 
Last day for proofs for dividend, March 28th. ‘Trustee, Mr. 
J. G. Gibson, Oflicial Receiver, Byrom Street, Manchester. 

G. J. Hoce (Е. Hogg & Co.), electrical engineer, 66, Water- 
loo Road, Smethwick.—First and final dividend of 1s Ojd. in 
tbe. £ payable March 19th, at the Official Receiver’s office, 191, 
Corporation Street, |, Birmingham. 


Company Liquidations.—Rabio Service Co., LtD., wireless 
instrument manufacturers and dealers, 5%, Oxford Street, 
London, W.—ln pursuance of the provisions of the Com- 
panies (Consolidation) Act, a meeting of the creditors of the 
The chair was occupied by Mr. 
Maurice Hyams, C.A., of 60, Chancery Lane, W.C., who had 
been appointed to act as the liquidator in the voluntary 
liquidation of the company. The statement of affairs showed 


‘ranking habilities of £1,079, while the assets were estimated 


to realise £465. It was reported that the company was 


« registered on August 15th of last year with a nominal capital 


— 


of £1,000, of which £500 had been issued and was all sub- 
scribed for in cash. The present liabilities included claims by 
the directors for £225 for cash advanced, but they would not 


` prove in respect of those amounts. Since its inception the 


company had traded at a loss of 21,14. The company had 
suttered through shortage of capital, while there had been а 
large expenditure on advertising, which was practically 


"thrown away, owing to the delay in the broadcasting arrange- 


ments. At one time the company had: a workshop at Stoke 
Newington, but the directors finally came to the conclusion 
that it would be cheaper to contract out for the manufacture 
of goods. The workshop was accordingly shut down. The 
directors had never drawn anything from the company. It 
was feared that the stock would realise badly, as it included 
many odd parts, and for the greater part the sets had not 
the B.B.C. stamp on them. Mr. P. Houstoun, of Messrs. 
Corfield & Cripwell, stated that proxies had been lodged for 
the appcintment of Mr. W. A. J. Osborne as Joint liquidator, 
but he thought it would be best if no application was made 
to the Court, but an informal committee of creditors appointed 
to investigate any matters with the liquidator. A resolution 
was passed confirming the voluntary liquidation of the com- 
pany, with Mr. Hyams as liquidator, and an informal com- 
inittee was appointed consisting of the representatives of 
the Telephone Manufacturing Co., the J..P.S. Electrical Co., 
and the Sterling Telephone Co: The following are creditors : 


£ : £ 
The Gramophone Co.  ... .. 217 British and South African Ex- 
Hightensite, Ltd... «at ww. 49 port Gaselle m vds we AZ 
Sterling Telephone Co. ' . & Ashdown, Н. E. .. Яе .. 46 
Hare Accumulator Co. ... .. 34 Baker, Н. G. Же M .. 24 
Telephone Manufacturing Co. ... 165 L.P.S. Electrical Co.  ... e. 90 
Davey, Je 2... Soe m 4. 24 Pettigrew & Merriman ... fos), 29 
Holland, Hammer & Со.  ... 32) Electrician m a vw H 
Power Equipment Co. >., = lB Daily Express... eis ^. 52 
Odhams, Ltd. ; 27 Associated Newspapers ... .. 15 


Hackney and Kingsland Gazette . 16 


"TnHBATREPHONE Co., LTb.—Windimg-up order made by the 
High Court on March 6th... | | 

ELECTRICARS, LTD.—Windmg up voluntarily. Liquidators : 
Messrs. .W. Morris & A. Black, of Nobel Industries, Ltd., 
Nobel House, Buekingham Gate, S.W. 

“APEX ELECTRIC ACCUMULATOR SYNDICATE, LTD.—Winding up 
voluntarily. Liquidator: Mr. H. T. McConville, 65, London 
Wall, E.C., to whom particulars of claims should be sent by, 
April 10th. Meeting of creditors March 21st. 

SCIENTIFIC JOURNALS, Lap.—Winding up voluntarily. 
dator: Mr. E. L. Dixon, 10, Orange Street, W.C. 


Liqui- 


Dissolutions of Partnership.—KiNGsLanD ENGINEERING 
Works, general electric motor engineers and smiths, manu- 
facturers of wood-working machinery, 106 & 108, Kingsland 
Road, N.—Mr. W. G. Tagg and Mr. J. C. Hunt have dissolved 
partnership. Mr. Tagg will attend to debts and continue the 
business under the same style. 

ROSSENDALE ENGINEERING Co., motor, general and electrical 
engineers, Station and Market Garages. Waterfoot, Lancs.— 
Messrs. A. H. Waite, H. T. Waite, H. Halliwell and J. Eller- 
shaw have dissolved partnership. Debts will be attended to 
by Messrs. A. H. Waite and H. Halliwell, who will continue 
the business. 


NorMaND ELECTRICAL Co., electrical and mechanical engi- - 


neers, Normand Works, Grevhound Road, West Kensington, 
W.—Mr. D. W. Robertson, Mr. Р. W. Jacomell and Mr. W. 
Scott have dissolved partnership. · x | 


Trade Announcements.—The telephone numbers of MESSRS. 


, 1. б. Hawks & Co., LtD., are now '' Regent 6537 and 6538.” 


Messrs. D. H. BoxNrLLA & Son, LTD., are removing their 
works from Whitfield Place, Tottenham Court Road, to Morti- 
mer Works, 46-48, Osnaburgh Street, Euston Road, N.W., 
where they have a modern ground floor factorv. Their tele- 
phone numbers and telegraphic address are unchanged. 


с ECA. 


Messrs. Мовкетт Bros., of Huntingdon, have opened in 
connection with their business an electric lighting department, 
under the management of Mr. P. Hippins. 

Messrs. E. & C. Gates, Lrp., of Arcade Street, Norwich, 
state that Mr. Charles Gates ceased to act as manager of the 
company on March 1st. Mr. J. F. Collin has joined the board. 

THE STANLEY ENGINEERING Co. informs us that, having pur- 
chased the premises and plant of the Griffin Engineering Co., 
ltd., Bath, its new address from the end of this week will 
he: Monksdale Road, Oldfield Park, Bath. ‘Ihe telephone 
number and telegraphic address will remain the same.  - 

Mn. W. Scorr has purchased the interests of Mr. D. W. 
Robertson, and of Mr. P. W. Jacomell, in the Normand Elec- 
trical Co., Normand Works, Greyhound Road, West Kensing- 
ton, and he is now the sole proprietor. The partnership was 
dissolved on February 22nd. x. ov 

MESSRS. MAYALL & Co., LTD., electrical factors, are removing 
on March 25th from 6, Imperial Buildings, Dale End, to 
urger premises at 61, Moor Street, Birmingham. : 

Mr. W. J. Moran, electrical goods dealer of 98, Landsown 
Road, Swindon (Wilts.), has taken new premises at 150, Vic- 
toria Road. - ate Ё n ПК 
. MR. А. 1. MADDEN, lately manager for Mr. Harry Rogers, 
Friar's Gate, Warrington, is starting as an electrical engineer 
und contractor, and desires to receive catalogues and pricé lists 
at 89, Ellesmere Road, Stockton Heath, Warrington. 


Catalogues and Lists.—Rapio INSTRUMENTS, LTD., 12, Hyde 
Street, New Oxford Street, W.C.l.—A catalogue of radio- 
telephone sets of many patterns, with details of components 
and accessories. Illustrated and priced. qM QC 

Messrs. DANIEL ADAMSON & Co., Lro., Dukinfield, Man- 
chester.—A reprint from the Surveyor, describing the firm's 
tandem sewage ejectors. T il. : 

,. MR. FREDERICK Pratt, 28, Queen Anne's Gate, 8.W.1.—An 
illustrated price list of ‘‘ Vanwyk’s’’ patent overload switches 
for small currents. | Bot Hee. xd 

Messrs. F. Pratt & Co., 
several types of lathe chucks. NT Eram 
_ Batteries, Lrp., Redditch.—A pamphlet describing nickel- 
iron batteries for radio work. Illustrated, .. . , > 
` THE SUN ELECTRICAL Co., LTD., 118-120, Charing Cross Road. 
W.C.2.—The March price list of ** Sunco ’’ electrical. supplies, 
including wiring material and accessories. Also List No. 385. 
an illustrated and priced pamphlet dealing with radio receiving 
apparatus. 

Also a comprehensive catalogue (2924 pp.) of lighting fittings 
of numerous types and designs, including pendants, bowls, 
standards, brackets, industrial fittings, &c. With separate 
price lists. | 

Messrs. А. Н. Hunt, Lrp., Tunstall Road, Croydon.—Cata- 
logue No. 50, giving descriptions and prices of dry batteries 
for radio purposes, instruments, flexibles, hand lamps, &c. 

Messrs. A. ҢЕҮКОШЕ & Co., Lro., Hebburn-on-Tyne.—A 
coloured pictorial show-card advertising "' Reyrolle ’’ metal- 
clad wall plugs and sockets. | 

.SUPERLAMP, Lrp., 197, Old Street, E.C.2.—March net trade 
price list of cables, conduits, switches, lamps; and other, elec- 
trical accessories. | | T 

British CENTRAL. ELecmic Co., Lrp., 6 & 8, Rosebery 
Avénue, E.C.1.—T'wo illustrated and priced folders containing 
particulars of broadcasting reception sets, components, ‘dnd 
accessories. ae ies VEM 

THE METROPOLITAN-VICKERS ELECTRICAL Co., LTb.,Frafford 
Park, Manchester.—Supply Lists Nos. 113/1; containing illu- 
strated details of porcelain insulators and cleats of many pat- 
terns; 127/5, describing lighting fittings for industrial and 
outdoor use; 130/1, dealing with wiring accessories; and. 150/12. 
giving particulars of numerous domestic and industrial appli- 
ances. All lists are fully priced and illustrated. 

Messrs. RicHsoN & Co., 114, New Oxford Street, W.C.1.—An 
illustrated list of '' suggestions" for electric lighting fittings 
and glassware, together with a price list. 

MR. ЈАМЕЅ А. LIDDLE, Pentland Engineering Works, Gorgie, 
Edinburgh.—An illustrated folder dealing with -patent self- 
contained electric capstans. 3 

THE CHLORIDE ELECTRICAL STORAGE Co., Ітр., Clifton Junc- 
tion, near Manchester.—A poster in colours announcing that 
“ Exide ” batteries were used in connection with the recent 
Trans-atlantic radio-telephony tests. De. А8 

Messrs. LIONEL RoBinson & Co. (agents for Messrs. Henry 
Wiggin & Co., Ltd.), 3, Staple Inn, Holborn, W.C.1.—A cata- 
logue of ‘‘ Snake ” brand resistance tapes and wires, giving 
full technical particulars. -> | | | 

Tar Mancowr SCIENTIFIC INSTRUMENT Co., Ltp., 70, Dudden 
Hill Lane, Dollis Hill, N.W.10.—An illustrated catalogue, 
giving illustrated details of the firm’s radio-telephony receiving 
apparatus; and also an illustrated pamphlet dealing with the 
“unit ’’ system of building up sets. r EO 
= Jaranic EL&EcTRIC Co., LTD., 147, Queen Victoria Street, 
Publications Nos. 8.6052 to 8.5059, dealing with radio 
accessories, including intervalve transformers, coil. holders, 
filament rheostats, inductances, variometers, &c. Also S.6041, 
a folder in the shape of an inductance. All these publications 
are priced and illustrated. a | 

PLANT & SvPPLIES, Ltp., 12 & 13, Henrietta Street, W.C.2.— 
List No. 9, giving prices and details of ‘‘ Sceando”’ drawn- 
wire lamps. LM 


Halifax.—A blotter, iMustrating 
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Our Foreign Trade.—FesrUaRY Ficures.—The following 
_ Were the values of imports and exports of electrical goods and 
machinery during February, 1923 :— АР 


Feb., Inc. or 2 months, 
| | '" 1993. | dec. 923. 
^c Imports— | | Inc. or дес. 
Electrical goods and £ £ £ 
‘apparatus ' г. 161,468 + 72,096 + 133,449 
Machinery 682,776 + 45,252 + 344,242 
| Ezports— NOE | 
Electrical goods and : E 
. appáratus ^... 653,192 + 43,429 ^ + 2.408 
Machinery . pan 3,974,866 ^ -$41,663 | — 1,412,049 
-| Re-crports— ` ' 
‘Electrical goods and | 
_ apparatus 6,261 — 15,088 — 12,994 
Machinery 96,333 + 917 + 29,619 


British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may. be Jodged within one month from the dates 
mentioned below. In the case of foreign applications, the 
names and. addresses of the British representatives are also 
BIYEN =; Ae ie dies: n i T 

Blueblaze (lettering and design). No. 431,300. ‘Class’ 6.— 
Electric ‘ignition timers for internal-combustion engines. 
Blueblaze Motor Specialities Corporation, 45, Seventh Avenue, 
Long Island Ону, N.Y., U.S.A. (Brewer $ Son,-33, Chancery 

Lane, London, W.C.) March 7th, 1928. EX ; 
. Badiola- (lettering and design). No. 429,538. Class 8.— 
Apparatus for use in wireless telegraphy and telephony. The 
Electric Appliances Co., Ltd., 7 and 9, Fisher Street, Holborn, 
.. London, W.C. March 7th, 1923. - 
Bosch (lettering and design). No. 431,974. Class 13.— 
. Sparking plugs and parts, spark intensiflers, &c. Robert 
(+. Bosch Gesellschaft, Militar Strasse, Stuttgart, Germany. (W. 
Ls I i & Co., 19, Church Street, Liverpool) March 


The Sun Electrical Co.’s New Premises.—THe Sun ELec- 
TRICAL Co., Lirp., made an advance of considerable importance 
when it secured the rest of the building, 118-120, Charing 
' Cross Road, of which it formerly held but a small part, and 


+ 


although the acquisition and reconstruction of the premises: 


. involved great expense, we think that the step is likely to 
be justified in a very short time. 

Whereas the company previously had a large floating stock 
which had to be kept on the move, it now possesses ample 


Tae Sun Company's Main SHOWROOM. 


storage space, enabling it to carry a wider selection of goods 
—an important improvement in an organisation with such a 
.. wide acope. . , 

The main showrooms occupy the first floor. Ilere a compre- 
hensive eollection of lighting fittings is tastefully arranged. То 
‘display special designs of fittings to the best advantage alcoves 
have been arranged round the central room. These are simply 
furnished in '' period " styles, and are screened off from the 
main room Ly curtains which externally are the same, but 
whose reverse sides are of colours which harmonise with the 
alcova to which they are applied. In these alcoves three or 
four types of pendant, wall-bracket, or other fittings are 
arranged; there are Jacobean, Georgian, Adams, Louis 


‘and the taking in and dispatch of good 


The various departments are kept in touch with one another 
by a “ Dictograph '' system, comprising 62 stations.. 

It will be judged from this: brief description that the com- 
pany now possesses an internal organisation which will enable 
it to meet adequately the extended business which is slowly 
and surely coming to the electrical industry. _ | 

The basement.is spacious and provides an excellent store, 
| | 8 is facilitated by. 
reason of there being an entrance at the level of a side street, 


meaning a considerable reduction in internal transport. The 


ground floor, which has a frontage to Charing’ Cross Road 
forming a long show-window; contains the trade. counters. 
The central counter - is -of horse-shoe: shape and. of generous 
dimensions, permitting the salesmen to deal with:a number 
of customers at once—which is not always the :cdse with trade 
counters. This is devoted to general ‘supplies; and a smaller 
auxiliary counter is confined to tbe sale of lamps. This floor 
is also used for warehousing’ goods, and, moreover, there is 
ample space for the exhibition of switchgear, small motors, 
portable drills and grinders, washing machines, and other 
appliances. | E | | 

. Industrial Hygiene.—The Industrial Welfare Society 


..erganised a conference of industrial executives to discuss some 
' of the aspects of industrial hygiene at the Institute of Me- 
chanical. Engineers, Storey's Gate, Westminster, 8.W., on 


Wedresday last, Professor P. M. Baker, M.B.E.; B.Sc., lec- 
tured in the morning on '' Lighting and its Relation to Pro- 
duction and Accident’ Prevention," and other lecturers dealt 
with heating, ventilation,,and dentistry in the afternoon. 
Sewage Lifting Plant.—The War Office has placed a con- 
tract with Messre. Daniel Adamson & Co., Ltd., Dukinfield, 
for six large automatic sewage ejectors for Cairo, Egypt. These 
subterranean drainage engines are of the high-éfficiency tan- 
dem, or two-in-one-type. One.machine is placed immediately 


.over the other, and as the ejector bodies constitute part of the 
- east iron tubbing, their capacity, and volumetric -effici 


jency is 


`< increased... The air compressing plant will comprise electrically- 


driven air compressors which will be automatically controlled 
by predetermined air pressures. Messrs. Adamson have also 
received an order from the Municipal Council of Port Eliza- 
beth for a complete pneumatic sewage ejector equipment for 
the main sewerage area 7a, comprising electric motors, air 
compressors, switchgear, air and rising mains and ejectors of 
their patent '' Floatswitch ’’ type. e outstanding feature 
of this design is the absence of an air storage system. The air 
compressors are coupled direct to the ejectors. _ 

Local Exhibition.—Manc4TE.—The accompanying illustra- 
tion shows the stand arranged by Mr. E. Arthur Pinto, 
A.M.I.E.E., at the recent annual Margate Trades Exhibition. 


| 
| 


тасран arer a 


Mn. PiNTO's STAND AT MARGATE. | 


As will be seen, a very comprehensive array of radio-telephone 
apparstus was exhibited, special prominence being given to 
'" Gecophane ” sets and ''Burndept " apparatus. The photo 
was taken by Mr. Edward Cox, of Margate. MP 


New Boiler Works in Ausiralia.—On January 26th, at 
Regent's Park, Sydney, New South Wales, the official open- 
ing of the Australian works of Babcock & Wilcox, Ltd., took 
place in the presence of the late Prime Minister of the Aus- 
tralian Commonwealth, Mr. W. M. Hughes, and the State 
Minister for Public Works, Mr. Ball. е site at Regent's 
Park comprises an area of DU acres, and adjoins & branch rail- 
way from Lidcombe, which is now being extended'to connect 


up with the main southern line at Cabramatta. The buildings 
erected already include a building to accommodate the Aus- 
tralian head office, a pattern shop, a main works building, and 
separate building for the foundry. : ' When in full operation, 
. it ie expected that from 600 to 1,000 hands will be employed. 
E.D.A. Activities.—The British Electrical . Development 
Association is carrying out @ joint publicity '' campaign " on 
behalf of the electricity eupply undertakings, contractors, and 
other interests in thé West Riding (Aire and Calder) Elec- 
tricity ‘District. The . Association has issued a pamphlet 
(E.D.A. 850) explaining the scheme, which includes an inten- 
give, Press " campaign," and containing a number of exam- 
ples of the publicity matter which is being employed. 


. KIII-XV, and ‘' modern " settings. In larger apartments, off 

77 Же: maim hall, domestic appliances of a varied nature, and 

i^ radio telephone apparatus are shown... Оп the floor above 

(the second) are situated the offices which are particularly well- 

r. : lighted and ventilated. On part of the top floor is a staff 

+.” canteen (in which all cooking is done electrically), and а rest 

| Mention must -also be made.of the test rooms, in which 

ы appliances. are tried before leaving the premises. Неге 

_ arrangements exist for the production: of d.c. at pressures 

< ap to:400 V, and a.c. of frequencies from 25 to 100 cycles, up 

'^ to abont 300 V. There is, in addition, a model laundry in 
which washing and ironing machines are demonstrated. . 
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Book Notices.—' The Municipal Year Book for 1923” 
(pp.645+xli). London: The Municipal Journal, Ltd. Price 
155. net.—This issue embodies all the features contained in 
previous issues and two new sections. One of these gives 
roformation regarding the activities of municipalities in pro- 
viding allotments, while the other is a list of all the municipal 
boroughs with details of quarter -sessions, commissions of. the 
peace, &c. Ede E а 6 E 

The section of the greatest interest to our readers 18 that 
dealing with the results for the year 1921-22 of trading under- 
takings, including electricity supply and tramways, | 


The Wireless Trader. London: The Trader Publishing Co., 7 


l.td. Price 8d., post free (monthly).—This is the first number 
of a journal to be issued, by subscription, to the trade only. 
It aims principally at linking up the various interests con- 
cerned, and educating the dealer in radio apparatus. The 
issue before us appears to hold the balance evenly between. 
the two objects. 
loud speakers .is dealt with, and. a series of articles 
on the first principles of electricity and the radio art is com- 
menced. Included in the commercial section is an article 
admitting that there has been ''profiteering " in apparatus, 
but it is shown that the selling costs are very heavy in most 
cases. Опе useful article is that advising dealers upon the 
tvpes of set to stock, having regard to their positions in rela- 
tion to the broadcasting stations. 

Bulletin Oerlikon. November and December, 1922, and 
January, 1993. London: Oerlikon, Ltd.—The first of these 
deals with coal-handling plant, and the Eglisau (Switzerland) 
hydro-electric station; the second with the 400-h.p. motor 
coaches, built for the Martigny-Chatelard Railway; and the 
lust with the electrification of the Swiss Federal Railways and 
other Swiss lines. | | 

" Back to Prosperity," by Н. & M. Lowenfeld. Рр. 280. 
London: Effingham Wilson. Price 5s. net. ; 

'" Journal of the British Science Guild." February, 1923. 
London: The Guild. Price 1s. 2d., post free.—Included in 
this issue are articles on '' Post-War Progress in the Fixation 
of Nitrogen," by Dr. J. A. Harker, F.R.S.; '' Broadcasting 
and Radio-Telephony," by Mr. A. P. M. Fleming, C.B.E.; 
'" [lluminating Engineering," by Mr. Leon Gaster, &c. 

" The Metropolitan-Vickers Gazette," for January, contains 
illustrated articles on explosion-proof slip-ring covers for a.c. 
mine motors; high-voltage switchgear; a closed-circuit ventila- 
tion system for turbo-alternators, &c. 

“ Electric Wiring," by W. C. Clinton. Pp. viiit+198; figs. 
105. London: J. Murray. Price 3s. 6d. net. | 

The March number of the Decimal Educator, just issued һу 
the Decimal Asociation at 6d., is mostly concerned with the 
New-Value-Penny proposal. It contains a copy of the corres- 
pondence between the Chancellor of the Exchequer and the 
Decjmal Association, and also includes a reply to some of the 
ditficulties urged bv the Royal Commission on Decimal Coin- 
age against the £-mil scheme. It is conclusively shown that 
most of these difficulties would be overcdme by the proposed 
increase in the value of the penny. 


Commercial Piezo-electricity—With reference to the 
article -on this subject, published in our issue of February 
Brd, Messrs. Cotrus Patents inform us that all the applica- 
tions of piezo-electricity therein. described are fully covered by 
letters patent in all the principa] countries of the world. 


Unipivot Staff Association.—The second annual dinner 
and reunion of past employés of Mr. R. W. Paul, late of New 
Southgate, was held at the Prince’s Salon, Holborn Restaurant, 
on Saturday, March 3rd. The musical programme included 
a wireless concert, the apparatus being kindly lent by Messrs. 
H. W. Sullivan, Ltd. Ару former employés of Mr. R. W. Paul 
who were not notified on this occasion are invited to communi- 
cate with Mr. F. Stroude, 20, Lea Bridge Road, Clapton, E.5, 
so that they may receive notice of future events. 


Wiring Business for Disposal.—The Chichester Corpora- 
tion having acquired the electric light undertaking of the 
Chichester Flectrie Light & Power Co., Ltd., has for disposal 
the installation business formerly carried on by the company. 
(For particulars, see our advertisernent pages to-day.) 


Concert.—To-night. at 7.45 o'clock, at the Wharncliffe 
Rooms, Great Central Hotel, Marylebone, the staff of Babcock 
and Wilcox, Ltd., will hold their twentieth smoking concert. 


Reunion of Ex-B.W. Men.—4At the Holborn Restaurant, 
London, on Friday last, Mr. A. R. Dyer, Chief Officer of the 
london Fire Brigade, presided at a gathering of about 150 
ex - B.W. men meeting for their. fifth annual reunion. The 
company included old British-Westinghouse men from all parts 
of the country, and, in fact, from all parts of the world. 
As in past vears, the fullest opportunity was given for re- 
union, and this was greatly welcomed. The seating plan 
contributed to this, for separate tables were provided and 
named after Manchester suburban thoroughfares and districts 
{ааг to ex-B.W. men, such as Greenheves, Chester Road, 
Oid Trafford Baths, Moreton Avenue, Stretford Road, &c. The 
evening proved an immense success and was thoroughly en- 
joved by everyone. After the loyal toast, Mr. A. McKinstry, 
submitting the “ Ex-B.W. Association," reminded the com- 
pany of the great work of George Westinghouse in laying the 


In the technical section the proper use of. 


.to hold his own and, as trade improves, make considerable: 


=<. 


foundations of a great industry. “The history of the world 
is the biography of its great men,” he quoted, and paid an 
eloquent tribute to the contribution of George Westinghouse 
to engineering knowledge and development. The chairman, 
in reply, spoke of the many activities of the British Westing- 
house Co.'s successor—T'he Metropolitan-Vickers Electrical 
Co., Ltd. The toast of ‘‘Our Guest” was given by 
Mr. Р. A. Saunders, O.B.E. (Mayor of Colchester), and Capt. 
R.. 5. Hilton (managing director Metro.-Vickers) appro- 
priately replied. During the evening the chairman, on behalf 
of the Association, presented, as a mark of esteem, a case 
of pipes to Sergt. McCully on his retirement. Sergt. McCully 
was the renowned commissionaire at the Norfolk Street office. 
Mr. Tearle proposed a toast to Mr. Philip Lang, which was 
musically honoured, and Mr. Lang feelingly replied. Mr. J. 
Bissett proposed '' Absent Friends and Old Associations,” and 
Mr. J. Turnbull proposed '' The Chairman." To Major 8. 
Mohr, M.C., O.B.E., fell the task of the '' Silent Toast ” to 
the everlasting inemory of those who died in the Great War, 
and the ex-B.W. men deceased since the last reunion. The 
untiring efforts of the hon. secretary, Mr: L. S. Richardson, 
were acknowledged in a tcast of his health, proposed by Mr. 
J. G.. Wilson, and enthusiastically honoured. Mr. Richardson, 
in reply, announced that the committee had decided to accept 
life members of the Association аё; о and a-half guineas 
subscription, and & number of the members present at once 
enrolled. Copies of the menu and programme (a quite 
humorous document) can still be obtained at 1s. 14d., post free, 
from the hon. sec., Mr. L. S. Richardson, 14, Sydney Road, 
Richmond, Surrey: | 


German Electrical Industry.—According to reports re- 
ceived by the Prussian Chamber of Commerce, the buying 
capacity in the electrical industry during the past month was 
still insignificant, neither public bodies nor private customers 
daring to give orders for large plant or machines. The partial 
fall in prices has led many buyers to postpone purchases 
in the hope of a further decline. Foreign buyers for the most 
part have adopted a waiting attitude, in so far as the German 
prices, which have partly reached and partly exceeded the 
world prices, still allow of competition. Consequently, a 
general decline in the number of. orders received is noted, 
which affects equally machinery, apparatus, meters, installa- 
tion material and cables. The falling off in sales of telegraph 
and telephone apparatus is not so great. Sales of electrical 
lamps are no better than during the previous month, either 
at home or abroad.—Heuter's Trade Service (Berlin). 


Future Possibilities in Mexico.—In a report on economic 
conditions in Mexico which has recently been issued by the 
Department of Overseas Trade, H.M. Consul-General, after 
referring to the unsatisfactory condition of the country, eays 
that British exporters should not lose sight of Mexico as a 


potential market of importance. Provided that terms and. 


prices are satisfactory, the British exporter should be able 
progress in certain lines of goods.. Amongst the goods to 


which the Consul suggests that attention should be devoted 


are: machinery, asbestos roofing, drill steel for mining, gal- 3 


vanised iron sheeting, sheet iron, shoes, and dies for stamp 
batteries. The Mexican Railway (British) connecting the 
capital with the port of Vera Cruz, which was restored by the 
Government in June, 1920, proposes to electrify a portion of 
the line where the gradient is about 44 per cent., rising in 


. one or two places to as much as 53 per cent. The work will 
be carried out by the International General Electric .Co. · 


(U.S.A.), through which the railway company has already 


. purchased ten electric locomotives, weighing each 150 tons and 


designed to haul a train of 300 tons over a section of 


miles, where the gradient is as stated above. ! | 


The same American company will supply all the material 
required for the catenary and bonding of.the rails, and will 
probably also construct 2,500 reinforced concrete poles. The 
power is to be supplied by the Puebla Tramway, Light and 
Power Co., which has a generating plant a short distance 


from the railway line at Tuxpango. It is hoped that Ше 


electrification will be completed by the end of 1923. In Feb. 
ruary, 1922, the railway company bought the concession for 
the standard gauge line from Pachuca to Tampico, of which 
83 kilometres have been constructed and are in operation. 
The companies intend to build a further 50 km. at once, 
which will bring the line as far as Zimapam. The construc- 
tion of the section, Zimapam-Tampico, will be begun from 
Tampico, but no definite plans have yet been made regarding 
the commencement of this work. Parts of .it will probably: 
be let out to contract. 


‘ 


Cardiff.—The Cardiff Municipal Development Department. 
has sent us а well-produced brochure in which the opportn- , 


nities which wait the manufacturer in the city are set forth. 
Among other advantages mentioned we notice low electricity 
rates—a very potent factor of progress. A large map of the 
district accompanies the publication. ' | оа 
Catalogues Wanted for Kenya Colony.—The Director of 
Public Works, Nairobi, is desirous of being supplied with. 
priced catalogues of the building and engineering trades for 
the Department of Public Works. Copies should be addressed 
to the Director of Public Works, Public Works Department: 
Nairobi. Similar catalogues should also be sent to H.M. Trade 
Commissioner (P.O. Box 220), Bonia Building, Government 
Road, Nairobi. | 


» 
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. Industrial Psychology.—The annual public meeting of the 
National Institute of Industrial Psychology will be held in 
the rooms of the Royal Society next Tuesday afternoon at 
5 p.m. ‘The Earl of Balfour, Sir Lynden Масаѕѕеу, and Dr. 
C. 3. Myers, F.R.S., will be among the speakers. 
. Alldays & Onions, Ltd.—REcEivER AppointeD.—On Friday 
last, in the Chancery Division, on the application of a deben- 
ture-holder (Mr. W. L. Hodgkinson), Mr. Justice Sargant ap- 
pointed a receiver and manager in this company, with power 
to act at once. | 

` Sequestration.—J. МЕХ1Е$, electrical engineer, 208, Quarry 
Street, Hamilton. Meeting of creditors at County Buildings, 
en March 20th. Mr. W. M. Marshall, Motherwell, 
agent. | pum | 

Copper and Lead Prices.~Messrs. Е. Smith & Co. report 

March 13th :—Copper (electrolytic) bars, £80 1s., дз. de- 
crease; do. do. sheet, no change; do. do. wire rods, £90 15»., 
5s. decrease; do. do. h.c. wire, no change. 

` Messrs. James & Shakespeare report March 14+ :—No 
change in copper bars (best selected), sheet and rod; English 
pig lead, £30, 10s. decrease on last week's prices. 


For Sale.—By direction of the Disposal Board, Messrs. T. 
Parry & Sons will sell by auction, on April 6th at the National 
Cartridge and Box Repair Factory, Newport, Mon., machine 
tools, electric motors, generators, and miscellaneous electric 
and other stores, &c. 

Mile End Old 'fown Board of Guardians invites offers for 
and other stores, kc. 

By direction of the Disposal Board Messrs. C: A. Tricks and 
Son will sell by auction, on April 10th and llth, at the 

idgeley Depót, near Gloucester, and on April 12th at the 

ate Concrete Slab Factory and Aerodrome and the Instruc- 
tional School, Radnor Road, Horfield, Bristol, electric motors, 
generators, electrical plant and material, &c. (See our adver- 
tisement pages to-day.) 

A Belgian Battery Company.—.\ new company has just 
been formed at Forest (104, Chaussée d'Alsemberg), with a 
capital of 1,000,000 fr. and the title Le Société de la Pile 
Darimont, to acquire and develop the patent rights in the 
Darimont battery in Belgium, Holland, and the Grand Duchy 
of Luxeinburg. 


E.C.A. Activity.—The president of the Electrical Con- 
tractors’ Association had a busy time last week. On March 6th, 
in company with the general secretary, he was present at a 
very large meeting of contractors held in Bournemouth. On 
the 8th inst. he was recétved by the contractors of Barrow-in- 
Furness, and on the 9th he was at Liverpool, where the Elec- 
trical Contractors' Association, together with the Manufacturers 
and Factors, entertained him to a ‘* Hotpot,’’ at which conge- 
niality and good feeling between different sections of the in- 
dustry were in great evidence.: . 


Social Events.—On Wednesday, March 7th, a social and 
concert arranged by the “ Elliott Social Association ” for em- 
ployés and friends of Elliott Bros (London), Ltd., Lewisham, 
was held at Greenwich Borough Hall. About 370 were pre- 
sent. The concert included items given by the ‘ Century 
Works ” Orchestra, conducted by Mr. R. O. Smith. In a 
short speech, Mr. L. W. Smith, a director of the company, 
paid tribute to the very good work done by members of the 
Social Association, especially by the committees. During an 
interval refreshments were served. 


Boiler Contracts.—THE Stiruinc Borer Co. has recently 
secured orders for 31 boilers, having a total heating surface of 
175,073 sq. ft. Amongst them are orders for the London 
County Council, The Metropolitan Water Board, The Indian 
Electrie Supply & Traction Co., Ltd., for Cawnpore, and the 
Swansea Corporation Electricity Works. 


* 


LIGHTING AND POWER NOTES. 


Ascot.—Price Repuctions.—The Electricity Company has 
reduced the price of electricity for lighting by Id. per kWh, 
and for heating and power by 4d. per kWh. 

Ashford (Kent).—Evecrricity SUPPLY.—The Urban Council, 
after considering offers of a supply of electricity in bulk from 
Maidstone and Canterbury, has decided that the original 
advice of the consulting engineer to erect its own power 
station should be adopted. Before any steps are taken the 
decision of the Electricity Commissioners i8 to be awaited. 


Bangor.—Lo4N.—The Corporation has applied to the Elec- 
tricity Commissioners for sanction to the borrowing of £4,400 
for electricity purposes. 

Barrow. — Price Repwuctioxs. — The Town Council is 
making the following reductions in the charges for electricity : 
—Lighting, heating and power, a reduction of 4d. per kWh. 
The charges for tramway supply, for the first 400,000 kWh, 2d. 
per kWh; for the next 100,000, 14d. per kWh; and for all fur- 
ther supplies, 1d. per kWh. | 

Beckenham.—ConTRIBUTION TO THE  RarEs.— The Town. 
Council has decided to contribute £4,000 from the electricity 
profits to the relief of the rates. 


- 
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Bexley.—Execrricity 1ч  BuLk.—The Urban Council is 
negotiating for a supply of electricity in bulk in order to avoid 
extensions to the generating station and plant. 


Birmingham.—ALLocaTion oF PnmoriTs.—The Electricity 
Committee is contributing £12,500 of the surplus on the 
year’s working of the electricity undertaking towards: the 
relief of the rates. 


Bootle.—Rerrort ON UNDFRTAKING.—The Borough Elec- 
trical Engineer (Mr. T. D. Clothier) has presented а report 
to the Electric Power and Lighting Comnuttee, in which he 
reviews the progress of the electricity undertaking from its in- 
ception to the close of 1922. He shows that the connections 
increased from 523 kW in 1901 to 16,887 kW in 1922; the 
energy sold per head of population, from 17 to 127 kWh; and 
the yearly income, from £5,878 to £96,885. | 


Bradford. — REORGANISATION OF ADMINISTRATION, — The 
Finance Advisory and Co-ordination Committee has recom- 
mended that for the future the trading departments shall 
submit estimates of their income and expenditure for the en- 
suing twelve months. Hitherto, the electricity, tramways, and 
similar trading departments have not been required to submit 
estimates for the purpose of rating arrangements. 


Bristol.—Prict Repuctioxns.—The Town Council has re- 
duced the charges for electricity to consumers within the 
city boundary from 6d. to 54d. per kWh for lighting, from dd. 
to 44d. per kWh on the advertising sign rate, and from 111. to 
ld. per kWh, plus 193 per cent. of net rateable value, on the 
combined lighting, heating, and cooking rate. | 


Chester.—Loan.—Application is being made to the Electri- 
city Commissioners for sanction to borrow £3,000 to meet the 
cost of additional mains in the districts of Hoole and Newton- 
by-Chester. | 


Cleethorpes.—Ewectricity ScHEME.—The Urban District 
Council has appointed Mr. P: Swarbrick as its consulting elec- 
trical engineer, to draw up a scheme for establishing a gene- 
rating station in the district, and for extensions to the mains, 
for which sanction has already been granted. 


Continental.—Russ1..—Owing to the bad state of the 
Simferopol electric station, an electricity loan of 100,000 gold 
roubles is being floated for its rehabilitation. - 

CvEcHO-SLovAKIA.— The regulation of the Middle Elbe, 
which the Czecho-Slovak Government has taken in hand, 
and of which 72 km. has been completed, will permit of the 
construction of a number of reservoirs and waterfalls which 
will be utilised for generating electricity. One of these, to be 
erected at Prelauc, will yield 6,000,000 kWh; another, near 
Hradek, will be served by an artificial fall of 13 metres, and 
at five other falls to be constructed, generating stations will 
also be erected. | 

Hydro-electric schemes which аге to be put in hand com. 
prise the’ building of a dam in the valley of the Thaya in 
Moravia, the construction of the State hydro-electric power 
station at Josena, and the erection of a station for the 
utilisation of the River Uz near Uzhorod, and similar schemes 
for the Danube. | ета 

GERMANY.—The State Economy Committee of the Bavarian 
Landtag has considered the Government's proposal to take up 
a loan for the carrying out of the big Bavarian power under- 
takings. It is expected to be able to start work on the Wal- 
cherensee station by the end of 1923. and the middle Isar 
station in the second half of 1924. The Bavarian b.p. net- 
work will be ready for service on completion of the Walcheren- 
see station. The total cost of these undertakings will amount 
to some 23 milliard marks, of which 10.3 milliards is still 
unprovided. The Committee has confirmed the Government's 
proposal. 

AUSTRIA.—AÀ concession has been granted to the Oberóster- 
reichische Wasserkraft und Elektricitats Gesellschaft, of Linz, 
to use a maximum of 10,000 h.p. from the Danube, for gene- 
rating electricitv. | 

ЕнАМСЕ.—Аррсаййоп has been made by the Ouest-Lumiére 
Co. for a concession to set up a distribution network, to serve 
24 communes in the Seine department. 

BeLGIUM.—The Special Committee appointed: to consider the 
question of electricity supply throughout the province of Ant- 
werp has decided that while the provincial authorities shall 
establish their own distributing mains, the electrical energy: 
shall he taken from the generating stations of the Société de 
lElectricité de l’ Escaut. "A 


Criccieth.—PnorosEeD ELECTRICITY SuppLy.—Representatives 
of the North Wales Power Co. have discussed with the Urban 
Council the question of lighting the town. It was pointed 
out that other local authorities were' instructing an engineer 
to prepare a complete scheme. The Electricity Commissioners 
have not sanctioned the construction of the transmission line 
from Cwmdyli to Criccieth, and the line from Criccieth to 
Nevin, via Pwllheli, has not yet been passed.. The company 
is obtaining further details: but is unable to name the date for 
the completion of the system until the Electricity Commis- 
sioners make a new Order. The Council has decided that un- 
less an assurance be given that the system will be completed 
within three years by the company the Electricity. Commis- 
sioners shall be asked to empower the Council to install its 
own plant. 
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Crieff.—Evectricity Scueme.—Work in connection with 
the supply of electricity to the town js in progress, and it is 
anticipated that it will be available by May. Two sites have 
been acquired for generating stations. The work is being 
carried out by the Crieff Electric Supply Co., Ltd. 


Darlington.—CorrecTion.—We regret that in our issue of 
February 23rd, the application for sunction to a loan of £17,206 
Wis incorrectly attributed to: the Darlington Town Council, 
whereas the body concerned was the Stockton-on-Tecs Council. 


Darwen.—Price Repuctions.—The Town Council has 
made the following reductions in the charges for electricity : 
—Lighting, from 7d. to 64d. per kWh, for the first 500 kWh; 
and 6d. per kWh for all energy over that amount. 


Dover.— ELECTRICITY | CHARGES —T[he Town .Council has 
applied to the Electricity Conunissioners for an Order, fixing 
the maximum charge fot electricity for lighting at 834. рег 
kWh, with mininum payments of 10s. 74d. for each winter 
quarter, and 7s. ld. for each summer quarter. The Council 
has adopted the following new scale of charges for electricity. 
Lighting, 834. per kWh, less 4d. discount; power, flat rate 
of 3d. ; heating and cooking, flat rate of 14d. ; annual contracts, 


first 5,000 kWh at the full rate charged to ordinary consumers . 


and bevond, 44d. yer kWh, with 4d. discount. 

24d. per kWh for the first 100,000 kWh, 24d. 
the second 100,000 kWh, 240. per kWh ay the third 100,000 
kWh, and 2d. per kWh bevond. 


Emley.—Exvectricity Sturpiy.+-In renis to a communica- 


tion from the Urban District Council, the Yorkshire Electric 


Tramways, . 
per kWh ; for. 


Power Co. has intimated that it will prepare a scheme and - 


keep the Council posted as to the progress being made. 


Formby.-—AGREEMENT APPROVED.—The Electricity Commit- 
tee has approved the final draft of the agreement with the 
london, Midland & Scottish Railway Co., 
electricity in ‘bulk to the Council,. 


Gloucester.—I.,oANs.—The City Council is applying to the. 


Electricity Commissioners for sanction to the borrowing of 
£22,741, to cover expenditure on new plant, &c., апа £8,000 
for mains und services. 


Hastings.—Pnice. Repuctions.—The Electricity Committee 
has reduced the charges for electricity for lighting to 64d. 
per kWh for the first 4.000 kWh, and 54d. ver kWh for all 
energy above that quantity; and for power and heating to 9d. 
d Pu The charges for lighting are now at the pre-war 
eve 

Hereford.—Loan.—The City Council “has applied fo the 
Electricity Commissioners for: sanction to a loan of £40,000 to 
further the rural electricity scheme. 

India.—PonyaB ELECTRICITY Boarp.—At the December meet- 
ting of the Board, the Mandi hydro-electric project came up 
for consideration. This scheme would involve an initial éx- 
penditure of 276 lakhs of rupees and the completed works 
would cost 411 lakhs. A number of towns in the Punjab 
could be supplied by the undertaking, but the representatives 
of Delhi said that there were obstacles in the way of the 
city’s taking a supply from such a scheme. Moreover, Delhi 
already had two schemes of its own under consideration, one 
of which aimed at utilising the River Jumna. 
engineer was Instructed to prepare alternative financial state- 
ments of the scheme, one excluding and the other including 
Delhi. 

Serter VALLEY TNT ABANDONED.—The Times Lahore 
correspondent reports that the Sutlej Valley hydro-electric pro- 
ject is to be abandoned, and the Government intends to con- 
centrate on the Uhl River undertaking in the Mandi State. 


Lytham:St. Aanes.—Evectkicity Scrrty.—The Town Coun- 
veil 1 in communication with the Electricity Cotnmissioners 
for consent to install additional viant to enable a supply of 
electricity to be given in the Lytham district. | 


Newmarket. — Exectriciry CHíanGES. — The Newmarket 
Vleetric Light Co. is applying to the Electricity Commissioners 
for sanction fe increase the maximum charge for electricity 
to Hd. per kWh. The Urban District Council has decided to 
raise no objection to the application. 


Newport.—Price Repuctions.—The Town Council is 
making the following reductions in the charges for electricity : 
—l.ighting and power to 50 per cent. shove the pre-war rate; 
kinemas, 9d. per kWh: heating-and cooking, during the 
summer quarters, a flat rate of 1d. ner kWh. The reduc- 
tions will come into operation from the next meter readings, 
and will cause a decrease in the revenue of £11,500. 


Oldburv.—ErrcrRiciTY SUPPLY —The U rban Council has in- 
structed the тпапасег of the gas undertaking to arrange with 
the Shropshire, Worcestershire. and Staffordshire Electric 
Power Co. for a supplv of electricity for power purposes. 


Peru.—HxpRo-ELEcTRIC SCHEME.—It is proposed -by the 
Empresas Electricas Asociados, of Lima, to construct a eanal, 
3.5 miles long, from,the Yanacoto station to a hydro- electric 
tation at Huampany, in course of construction. The new 
station will have an operating head of 352 ft., and will con- 
tain three turbines of 1,000 h.p. each. —Reuter's Trade Ser- 
rice (Lima). 


Rochdale.—ProposeD EXTENSION oF SuPPLY.—The Electri- 
city Committee has under consideration an application from 


for the supply of 


~ 


The Board's · 


Wardle Urban District Council for an electric cable to be 
laid to Wardle, the Urban District Council having received 
applications from several firms and residents in the district . 
for electricity. | 


Sleaford.—Emercency MaiNs.—With a view to being рге: 
pured in the event of a breakdown in the publie lighting 
inains, the Urban District Council has instructed the elec- 
trical engineer to prepare an estimate of the cost of installing 
a pair of new reserve feeders. 


Southampton.—SPEciAL ORDER.—The Corporation has ap- 
plied to the Electricity Commissioners for a Special Order to 
enable it to extend its area of supply so as {о include the 
urban districts of Eastleigh and Bishopstoke: 2 E 


Southam (Warwick).—ELectricity | SUPPLY ELE 
has been made to the Midland Electric Light & Power Co. 


for terms for supplying the district with electricity. ' 


Storrington.— ELECTRICITY SuPPLY.—At the recent annual 
meeting of the Parish Council the residente decided, by u Чеп. 
to-one majority, to reverse their last year’s decision and to 
obtain. an electricity supply, A Company is being. formed for 
the purpose. | СОЛА 


South Atrica.—DURBAN. „фрон Dower Station —The | 
Town Council-has applied to the. Union, Government for per- 
mission to construct a: power station at Congella, under 
the new Electricity Act. The Government has suggested a 
conference between representatives of the Durban Munici- 
pality, the Electricity Supply Commissioners (a body to be 
appointed), and the South African Railway Administration. . 

JOHANNESBURG.—Our South African correspondent reports.. 
that the Town Council, early in January, resolved that a 
consulting engineer be appointed, at a fee of 250 guineas, to 
investigate and report upon :—(1) Schemes submitted by the 
general manager of the Gas and Electric Supply Department, . 
for the development of the Council's electricity undertaking. 
(2) Any other possible schemes of development. - Four nominu- 
tions were received, viz :—Messrs. Clark < Partner, Mr. A. 
Whittome, Prof. Buchanan, and Mr. E. G. Clifford Jones. At 
a meeting of the Town Council, held on February 21st, an 
exhaustive hallot was taken, and in the end Mr. Jones ahd 
Messrs. Clark & Partner were left in the running. Another 
ballot resulted in each receiving 16 votes. The matter was 
then dropped. | 


Stockport.—TRANSFER OF UNDERTAKING.—The Tramways 
Committee is to transfer its power station, which has cost 
£39,118, to the Electricity Committee as from April Ist next. 
Terms for the price to be charged for power to the tramways 
have been arranged 


Trawden (Lancs.).—Evectricity SuPPLY.—It is proposed 
to obtain a supply of electricity from Colne, and a canvass is 
to be made of the district to ascertain the number of residents 
who would be prenared to take a supply. 


United States. — Hypro-Exectric DEVELOPMENT. — The 
Empire District Electric Co. has in hand a scheme for erecting 
a hydro-electric power station at Table Rock, on the White 
River, where a large reservoir is to he constructed. The 
power station will have a capacity of 60,000 h.p. The Northern 
Power Co. has a number of hydro-electric nee in hand, 
which will cost approximately $5,000,000. » 


W almer.— ELECTRICITY SuPPLY.—At a recent meeting of the 
Urban Council, the clerk reported that Sir Charles Pright and 
Partners had written, stating that negotiations had been 
opened with Dover Corporation regarding a supply of elec- 
tricity. The Tilmanstone Colliery Co. has aiso been шнш 
far terms for a supply of electricity in bulk. 


Walsall.— EXTENSION OF SupPpLy.—The Electricity Committee 
has recommended to the Town Council that the mains be ex- 
tended from Butts Road sub-station to Aldridge Colliery at an 
estimated cost, including switchgear, of £9,000. 


Wakefleld.—I,oAN.—The City Council has applied to the 
Electricity Commissioners for sanction to borrow £7,323, ‘to 


‘cover the amount spent on extensions to ше generating: sta- 


tion, &с. 


Wark.—INAUGURATION ОЕ SoPPLY.—The diat ünden 
taking of the Wark and District Electric Lighting Co. was 
formally opened on March 8th. Electricity is supplied to con- 
sumers at 240 V at a charge of ls. per kWh. The plant was 
installed by Messrs. F. Reid, Ferens & Co., of Newcastle. 


West Bromwich.—ELrcrRiciTY Extensions.—The' "Town 
Council proposes to install additional plant at the power bta- 
tion to meet the increased demand anticipated next winter. 
It is proposed to purchase certain plant from the Goverumtént 
Disposals Board. which when dismantled and re-erected will 
cost £16,000. The total cost of the extensions to -be carned 
out is £33,500. 


Willesden.—Street Ілонтіхо.—Тһе District ‘Council has 
decided to substitute electricity for gas for street lighting, and 
work on the change is to be commenced forthwith. | 


Worthing.—Now FEEDER CapLEs.—The Electricity -Com- 
mittee has decided to lay new feeder cables at nn estimated 
cost of £5,000. 
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- Workington (Yorks.).—ELECTRICITY SuPPLY.—l$ is pro- 


posed to call a conference of local authorities to consider the . 


‘question of providing an electricity supply for the area, and 
the Town Council is to ascertain the number of residents who 
would be prepared to take a supply. | 


York.—Price Repuction.—The Electricity Department has 


notitied consumers that the price of energy has been further 
reduced by 15 per cent. as from the last December meter 
eee: The charges are now 50 per cent. above pre-war 
rates. | | 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—TRACK RENEWALS.—The Corporation Tramways 
Sub-Committee has recommended that the permanent way be 
renewed at a cost of £31,000. | 


Bolton.—Track RENEWALS.—The Tramways Committee has 
decided to obtain tenders for special track work for Breightmet 


Street and Shifnall Street entrances to the central car shed. ·: 


Continental.—Srain.—The Provincial Deputation of Navarra’ 
has decided to electrify the railway line between Vitoria and ` 


Estella. Infotmation on this matter could probably be ob- 


tained ‘from the Excmo: ‘Senor Presidente de la Diputacion ` 


Provincial, 
(Madrid). | 
КокзАү.—Гһе. 


"Pamplona, Spain. — Heuter's Trade Service 


work of electrifying the Ofoten rail- 
way, which connects Narvik with the Swedish frontier, 
is now in progress. Estimates have been received for 
the supply of the electric locomotives, but the contracts have 
not yet been decided. It is understood that the electrical ser- 
vice will be undertaken at first with locomotives loaned from 
Sweden, pending the delivery of those to be ordered by 
Norway. | | 

Іта Ү.2-Тһеге has been formed at Milan, with a capital of 
50,000 lire; the Società Anonima Ferrovie Elettriche Novaresi, 


for the construction and working of an electric railway from 


Novara to Biella, and of electric tramways in general. 


_ Glasgow.—ProposeD DOUBLING OF TRAMwAY TRAcK.—The 
Tramways Sub-Committee has met representatives of Airdrie 
and, Coatbridge to discuss the question of the proposed 
doubling of the tramway track, towards the cost of which the 
two boroughs have applied for a grant from the Ministry of 
Transport. The Renfrew County Council has decided to 
oppose the granting of a Provisional Order authorising the con- 
struction of tramways and other works by the City Council, in 
so far as this affects the County Council. 

London.—New Tuse Stations.—According to the Evening 
News, the London Electric Railway Co. has placed a contract 
of £91,000 with Messrs. Carmichael for ‘the building of two 


stations on the new Edgware and Hampstead line at Brent. 


and Hendon, to be completed within five months. 

Post Orrick Tese RAILWAY.—An account recently issued by 
the Post Office Department shows that the expenditure on the 
Post Office tube railway up to the end of March, 1922, was 
£1,089,500; of this amount £4,979 had been spent on electrical 
equipment, and £5,389 on experimental plant. 


Т.С.С. TRAMWAY IMPROVEMENTS.—The Highways Committee · 


of the L.C.C. has recommended that 200 tramcars operating 
hetween the Clapham, Streatham, ' and Norwood depóts be 
fited with 60-h.p. motors. Experiments carried out have 
shown ,considerable economy and improved speed. 


Lytham-St. Annes.—NEW Cans.—The Town Council has 
decided to obtain tenders for the supply of new double-decked 
covered. tramcars. The question of railless cars was raised. 
but it was pointed out that the Council was on the point of 
completing an agreement w ith Blackpool, that the track would 
last several yeats, and that the new cars would have to be 
fitted so as to run on the Blackpool lines. | 

Manchester.—NEw Востк.—Тһе Tramways Committee 1s to 
construct a tramway route along Wilbraham road. 

North Africa.—Tvunis.—In order to improve the local service 
of its railway, the Bone-Guelma Railway Co.. of Tunis, has 
decided to introduce auxiliary trains propelled by Diesel- 
electric methods. An experiment is to be made by installing 
a 120-р.Ь.р. a on the route between Tunis and Hamman- 
el-Lif, а run of.about 12 miles. Should the results be favour- 
able, jt is intended to order a second locomotive of from 210 
to 250 b.h.p. in order to continue the experiments.— Reuter’s 
Trade Service (Tunis). 


Northern Ireland.— DUNGANNON (Co. TyRoNE).—It is pro- 
posed to construct a new tramway route between the town 
and Coalisland. EE E | ' | 
: -Retherham.—HAnks RevisioN.—TIhe ‘Tramways Committee 
is making a reduction of a halfpenny on all tramway. fares 
over 24.5. and on-certain sections of the system the ld. fare 
is to be extended. The new scale ia to be giyen a three 
months’ trial. EE s і 
‚ West Hartlepool.—PENNY Fares.—Penny fares are to be re- 
instated on certain sections of the Corporation tramways. The 
Corporation has decided to promote a Bill in Parliament 
empowering it to ran railless cars in the borough and on- cer- 
tain. routes in the neighbourhood of the borough. 


TELEGRAPH & TELEPHONE NOTES. 


International Ie гаа CoNFERENCE.—The ' Inter- - 
national Technical ommittee on Long-Distance Telephony 

held its first meeting on March 12th at the Ministry of Poets 
and Telegraphs and Telephones. M. Dennery, the. French 
Inspector-General of Posts and Telegraphs, was elected presi- 
dent. The conference, which is purely technical and the pre- 
liminary of & general Europeah conference to be held later, 
appointed a-number of sub-committees to discuss: particular 
classes of questions in detail. On the present committee the 
following six countries of Western Europe are represented : 
France, Great Britain, Belgium, Italy, Spain, and Switzer- 
land. The British delegates are Major Purves, the Chief Engi- 
neer of the General Post Office, Mr. J. G. Hill, Mr. А. В. 
Hart, and Мг. Н. G. Trayfoot.—The Times: : -' ` 


Italy.—TeLepHone SeRvice.—The Minister of Posts, Tele- 
graphs and Telephones has issued a communique dealing with - 
the tenor of the decree organising the. telephone service. The ? 
new Government, says the Minister, on coming into office . 
found that numerous districts were without telephonic. com- . 
munication, that installations were defective, and that the 
service was not properly performed. The only remedy for this 
state of affairs, without Increasing the budget deficit, was to 
resort to private industry. The new decree. authorises the 
Government to transfer to companies or individuals, Ше. 
management of the State telephones and, possibly, the owner- 
ship of certain systems. The concessionaires, when purchas- 
ing material, must give preference to the national industry. 
The duration of the concession will henceforth bé ‘indefinite, 
but will be at least 25 years. The period during which the · 
State can renounce the right to repurchase has been raised 
from 10 to 15 years. The sale of installations may be effected 
in two ways: the concessionaire may either pay their value or 
hand over to the State a number of shares representing that 
value. The concessionaire may install new lines: with the 
approval of the Minister. He will pay the State an annual 
rent of not less than 5 per cent. of the gross profits and a share 
of the net profits if they exceed 7 per cent. If the State 
wishes on the expiry of the contract to repurchase installations 
made by the concessionaire it will pay for them at their 
estimated value, less any sums contributed by public bodies 
towards the establishment of the lines. The State reserves the 
right to purchase the whole of the shares at average Bourse 
rates. The concessionaire must employ the existing personnel, 
so far as it is necessary to the service. The question remains. 
whether it would be better to hand over the telephone service 
to one concessionaire or several. The Government is inclined 


.4 


to allow the creation of local companies, which it would then 


group into one consortium. Although the decree demands 
that the companies shall be Italian, there is nothing to pre- 
veyt them from having recourse to foreign capitul.—Heuter'a 
Trade Service (Rome). ``! ЕС : 


Poland.—TELEGRAPH RECONSTRUCTION.—The reconstruction 
of the Z,baszyn-Posen-Brest-Rovno-Zdolbunowo telegraph line, 
which is part of the Indo-European and State telegraph line 
that was destroyed during the war, has now been completed. 
~Reuter (Warsaw). Й | 


The Telephone Service.—NEw ExcHANGES.—À small new 
telephone exchange, known as Hounslow, was opened on 
March 7th at the Isleworth Post Office to cater for subscribers 
in the district who have hitherto had a Hounslow number, 
but have been served by the Richmond exchange. ` 

The new telephone exchange at St. Annes that was brought. 
into use on March 10th contains up-to-date equipment of the 
central battery type. It consists of multiple switchboards and 
auxiliary apparatus for 900 subscribers and: for the accommo- 
dation of necessary junctions. It is planned to provide service 
for 2,000 subscribers. A new underground cable system has been 
prepared, from which 1,450 lines are led into the exchange— 
well over 100 per cent. increase on the existing service. 


OPERATOR Convictep.—Pefore Sir W. Treloar, at the Man- 
sion House, on March: 7th, Alfred George. Spiers (a night 
operator at the London trunk telephone exchange) was sum: 
moned under the Telegraph Act for disclosing the contents of 
telephone messages which he overheard. The defendant was 
committed for trial, being allowed bail.. . E 

At the Central Criminal, Court, on March 18th, “Spiers 
pleaded guilty to the charge and was: sentenced by the Re- 
corder (Sir Ernest Wild, K.C.) to six months’ imprisonment 
in the second division.. , | Ak 


RADIO.TELEGRAPHY AND TELEPHONY. | 


. Broadcasting.—Hitherto the broadcasting of music, news, 
&c., by radio telephony in this-country has been permitted only 
between the hours of 5 and Н p.m., except on special occa- 
sions. .The.Evening News announces, however, that the Post- 
master-General has given his permission for the British Broad- 
casting Co. to broadcast a programune at noon, between 11.30 
a.m. and 12.30 p.m.; it will consist chiefly of musical items. © 

A new device developed by the Manchester station of the 
British Broadcasting Co. for eliminating resonance and blur 
in musical transmission was used with good results on March 
lst for broadcasting the musical programme at the Oxford 
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Street Picture House, Manchester, says the Daily Dispatch, 
according to which paper Mr. A. P. M. Fleming is reported 
to have. said that it is in transmitting the harmonics as well 
as the fundamental note that the ordinary microphone fails 
and the new method devised by the Metropolitan-Vickers Co. 
succeeds. 

This method also eliminates resonance which causes certain 
notes—the resonant ones—to sound louder than the rest. The 
device is simple; the sound from the piano passes 
through a paper horn—paper has proved far superior 
to the metal or wooden  horns—and the vibrations 
strike a very sensitive diaphragm attached to which is 
an extremely small mirror weighing only a few grains. The 
vibrations make the mirror oscillate in a corresponding degree 
to the original sound vibrations. About 3 ft. away is a lamp 
the beam from which is focused by a lens through a circular 
grid on to the mirror which reflects back the image of the grid 
on to a second grid alongside. As the mirror vibrates, so does 
the image of the first grid vibrate on the second grid, thus 
varying the volume of light passing through the latter grid. 
The light is then collected by a lens and focused on a selenium 
cell, which thus produces electrical variations in the circuit 
accurately corresponding with the vibrations of the original 
sound. The beam of light having no weight is able to follow 

faithfully the vibrations of the mirror, thus avoiding distor- 
tion due to inertia or resistance to movement common to other 
methods of transmission. 


Importation of Apparatus.—A prominent electrical manu- 
facturing concern in this country has received a communica- 
tion by post from Germany in the following terms: '' We 
should like to interest your firm in our accessories for wireless 
telephony and beg to submit you herewith some prices: 
Double-head receiver, 78. 6d. per piece; small receiving 
stations, range 35 to 45 miles, £1 2s. per piece; crystal detec- 
tors, 28. per piece. All other parts are also supplied. Samples 
on application. The entry to England will meet with no 
difficulty as we are declaring these articles as toys." The last 
sentence should be of particular interest to the Postmaster- 
General and the British Broadcasting Co., Ltd., as indicating 
means by which foreign firms design to contravene the regu- 
lations against the importation of such foreign apparatus into 
this country. 


Madagascar.—Larce Station.—Work in connection with the 
powerful radio station which is being installed at Antananarivo, 
on the central plateau of Madagascar, is going on rapidly. 
Eight pylons, 795 ft. high, form the transmitting station, and 
when the surrounding buildings are completed they will form 


a little town, some three miles outside the capital, housing 50 . 


white members of the staff and 500 natives. The installation 
of the apparatus will not be completed for several months.— 
Reuter (Paris). 


9 

India.—Broapcastinc.—A preliminary meeting with Mr. 
Sams, the officiating director of the General Post and Tele- 
graph Offices, presiding, which was largely attended by manu- 
facturers and Press representatives, was held at Delhi on 
March "7th to discuss the formation of a radio broadcasting 
company in India.  Pressmen urged the submission of the 
scheme to the local governments and newspapers for their 
opinions, after which the manufacturers met to consider the 
proposed licence. Nothing definite is likely to be settled for 
some months. The legal opinion was expressed that the 
present Telegraph Act did not permit of the licensing of a 
broadcasting company. The Government proposal to limit the 
licence to one company was opposed on commercial, linguistic, 
and geographical grounds.—Reuter (Delhi). | 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at. the end of the paragraph 
indicates the issue of the EvectricaL REVIEW in which the 
'* Official Notice '' appeared.) 


OPEN. | 
Aberdare.—March 16th. Electricity and Tramways De- 
partment. Stores, including cable, meters, joint boxes, elec- 
tric lamps, &c., for 12 months. (March 2nd.) 


Ashford вош 28th. East Ashford Rural Dis- 
trict Council. Electric lighting installation, isolation hospital, 
Willesborough. The surveyor, Albemarle Road, Wiles- 
borough. i 

Australia. — MeLsourne. —- Electricity Commissioners. 
Water-screening plant for the Morwell power scheme. 
(March 2nd.) 

ADFLAIDE.—May 16th. Postmaster-General’s Department. 
Telephone apparatus.* 

NEWCASTLE, N.S.W.—April 19th. Electricity Supply Depart- 
ment. Potentiometer and accessories.* | 

BrispanE.—April 25th. Tramway Trust. Twenty electric 
tramway trucks and 10 sets of: two-motor equipments. — 

April 10th. Commonwealth of Australia. 686 tons bronze 
wire, 1,899 tons copper wire, 714 tons galvanised wire. (See 
this issue.) 


Barking.—April 10th. County of London Electric Supply 
Co., Ltd. Complete piping equipment for the Barking power 


. gtation, including steam, water, and compressed air piping, 


water storage tanks, and auxiliary pumps. (March Oth.) 


Bedwellty.—March 28th. Urban District Council. Sub- 
station equipments, e.h.p. transmission lines, and l.p. distri- 
buting systems. (See this issue.) . 

Belfast.—April 9th. Electricity Department. Induction 
motor-driven vertical type centrifugal pump. (See this issue.) 
D.c. switchgear for sub-station. (March 9th.) 

Belgium.—March 22nd. The municipal authorities of 
Boorsheim (Province of Limburg). A l.p. electricity distribu- 
tion system in the town. i 

March 2th. Municipal authorities of Saint Gilles, near 
Brussels. Armoured cable. Particulars, 3 fr., from the Ser- 
vice de l' Electricité, 40, Rue de Bethléem, Saint Gilles. 

March 96th. Municipal authorities of Schaerbeek, Brussels. 
Electricity metere. 

March 28th. Belgian Post and Telegraph authorities at La 
ee Madeleine, Brussels. Telephone cables for the Antwerp 
district. 

March 29th. Municipal authorities of Spauwen (Province 
of Limbourg).. L.p. electricity distribution system in the town. 
Particulars and plans for 35 fnr: . А p 


Bramley (Yorks.).—March 19th. Board of Guardians. 
Electric lighting installation at the offices of the Board. 
Specifications may be seen at the offices of Mr. A. (Gaunt, 
clerk to the Bramley Union, Board Offices, 1, Green Hill Road, 
Armley, Leeds. 

Brighton.—March 20th. Board of Guardians. Electri- 
cal fittings, &c. Mr. H. Burfield, clerk, Princes Street. 


Burton-upon-.Tr»nt.—March 20th. Electricity Depart- 
ment. Relaying lp. mains. (March 2nd.) 

Cardiff.—March 29th. Electricity Department. L.p. 
insulated cables, e.h.p. cables, extension of e.h.p. main board 
switchgear, extension to boiler-house roof and steel bunkers, 
two cast-iron fuel economisers, and one electrically-driven 
low-lift pump. (See this issue.) : 

Coventry.—March 28th. [Electricity Department. Опе 


6,000-kW turbo-alternator with condensing plant and auxi-. 


haries. (March 9th.) 

April 19th. Electricity Department. Pipework, two-phase 
switchboard. (See this issue.) 

Dublin.—March 28th. Irish Free State Postmaster- 
General’s Department. 20 tons of copper wire. (March 9th.) 

Dundee.—Town Council. 200 steel-cranked tie bars for 
tramway rails. Forms from City Engineer. 

March 23rd. Electricity Committee. L.p. cables. (See 
this issue.) | 

Edinburgh.—Tramways Department. Work in connec- 


tion with the proposed reconstruction of Tollcross power eta- 


tion. Schedules from Mr. James A. Williamson, city archi- 
tect. | 

France.—April 1st. French State Railway authorities 
(Service Electrique), 43, Rue de Rome, Paris. Seventeen elec- 
trically-operated capstans for the railway stations at Caen, 
Cherbourg, Lisleux, Feeamp, and Niort. 


Halifax.—March 20th. Board of Guardians. Electrical 
fittings required during six months. Mr. A. T. Longbottom, 
clerk to Guardians, Union Offices, Carlton Street, Halifax. 


India.—Bompay.—April 24th. Great Indian Peninsula 
Railway Co. Electrification of Bombay suburban lines. 
Transformers, cables, switchgear, and converter sets. 
(March 9th.) | 

King’s Lynn.—March 26th. Electricity Department. 
One 200-kW converting plant and switchgear. (March 2nd.) 


London.—London County Council. March 26th. Steam 
and feed pipes and motor-driven feed pump for the Greenwich 
power station. (See this issue.) Я 

The Highways Committee will shortly invite tenders for 
fitting 200 tramcars with high-powered motor equipment. 

Manchester.—April 7th. Waterworks: Committee. Two 
300-kW rotary converters, with static transformers, h.p. and 
l.p. switchgear, &с.; four electrically-driven centrifugal 
pumps with switchgear, pipes, valves, &c. (March 9th.) 

New Zealand.—WELLINGTON.—May Ist. Public Works Ten- 
der Board. Oil filtering and testing sets in connection with 
the Mangahao electric power scheme.* 

May 99th. Two petrol engines, generators, and accessories, 
and six single-phase transformers.* 

Pentre, Rhondda.—March 29th. Khondda Urban District 
Council. Electricity Department. A.c. house meters, cables, 
joint (boxes, compound, and fuse boxes for 19 months. 
(March 9th.) 

Portsmouth.—March 21st. Board of Guardians. Eléc- 
trical fittings for three months. Mr. H. C. Morrell, clerk, 
St. Michael's Road. | . 

Rotherham.—March 17th. Electricity Department. Two 
1,000-КҮА step-down transformers. (See this issue.) 


Smethwick.—March 20th. Town Council. Electrical sun- 


dries. Mr. E. Hardiker, engineer and manager of the gas | 


works. 
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South Africa.—JoHANNESBURG.—March: 27th. 
Council. · 250 steel tramway poles.* 
March 27th. 5,000 yd. l.p. cable, .060 х .060 х .030 sq. in.* 
Care Town.—April 5th. Municipal Council. 3-ph. lift con- 
trollers and motors.* · 
April 18th. Oil-cooled transformers. 
Southampton.—March 27th. Electricity Department. 
One 1,000-k W rotary converter set, complete e.h.p. cables, and 
e.h.p. switchgear. (See. this issue.) 
Stockton-on-Tees.—March 19th. Electricity Depart- 
ment.. One l.p., 3-ph., 4-wire switchboard. (March 9th.) 
Stoke-on-Trent.—April llth. . Electricity Department. 
Four water-tube boilers. (March 9th.) 
oe Annes.—March 26th. Electricity Department. L.p. 
cable. . i 3 i . ' 
Warrington.—March 27th. 
trical goods for three months. 
sev Chambers. 
West Ham.—April 5th. . Education Committee. Electri- 
cal wiring of 129 schools. (See this issue.) 


*Purther particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 


Municipal 


* 


Board coi (Guardians. Elec 
Mr. A. Bottomley, clerk, Bew- 


' CLOSED. 


Barking.—Messrs, Yarrow & Co. (1922), Ltd., have 
obtained the contract for a large number of water-tube boilers, 
forming part of the boiler equipment for the new Barking 


~ 


power station of the County of London Electric Supply Co., 


Ltd. 
Blackpool.—Electricity Committee. Accepted:— 


Construction of a transformer chamber at Bethesda Square, Blackpool.— 
Wm. Eaves & Co., Ltd. 


Bradferd.—Tramways Committee. 


15 tons Peckham hand-brake shoes (steel backs) (£180); 15 tons Peck- 
ham hand-brake shoes (solid) (£182).—National Rail and Tramway 
Appliances Co., Ltd. 

20 tons track brake shoes (#220).—Cole, Marchent & Morley, Ltd. 

Axles.—Filty Sicmens open-hearth chrome nickel steel axles (£5 17s. each). 
Steel, -Peech & Tozer, Ltd., Sheffield. 

Manganese steel crossings (£673).—Hadfields, Ltd. 

Automatic rail file (£250).—The Equipment and Engineering Co. 


Correction.—In our issue of February 23rd, on p. 297, 
" Contracts Closed," the item under Darlington should read 
ene the name of the town being incorrectly 
stated. | 


India.—Railway electrification. According to The Times, 
the directors of the Great Indian Peninsula Railway have placed 
a contract with the English Electric Co., Ltd., for the first 
ri of its line to be electrified in the neighbourhood of 

ombay. 


Kokstad.—Carg Province.—The following tenders have 
been accepted for the electric lighting installation, viz. : — 

Generators (£7,417).—Reunert & Lenz, Johannesburg. 

Cables (£5,370).—Thos. Barlow .& Sons, Durban.. | 

Mr. А. 8. Munro, of Maritzburg, is acting as consulting 
engineer. ` ". _ | 

London.—Sr. MaARYLEBONE:—Electricity Committee. Re- 
commended :— Sos was cit 

Supply of underground cables during the year ending March 31st, 1924.— 

British Insulated & Helsby Cables, Ltd. 
Two 20,000-gallon turbine pumps (£1,152).—G. & J. Weir. Ltd. 
Suction and discharge pipework and valves (£11,836).—Brightside Foundry 
- and Engineering Co. 
H.p. steam mains, valves, and traps (£7,400).—Babcock & Wilcox, Ltd. 


Otdbury.—Urban Council. Accepted:— 


Belt-driven dynamo.—Electric Construction Co., Ltd. | 


Sidmouth.—The Urban District Council has accepted the 
following tenders in connection with the electricity echeme :— 
Plant, &c. (£4,288).—T. Hood & Co. 


Buildings (£1,100).—Pratt & Co. 
Mains, poles, &c. (£1,437).—Craven and District Private Telephone Co. 


Sutton Coldfield.—Town Council. Accepted:— 
Rotary converter, transformer switchboard, &c. (£1,576).—General Electric 


Co., Ltd. 
L.p., d.c. feeders (£757).—Callender's Cable & Construction Co., Ltd. 


Torquay.—Town Council. Accepted:— 

E.h.p. transmission cables, from Newton Abbot power station to Torquay 
(£14,702).—British Insulated & Helsby Cables, Ltd. 

ans nete for main eub-station (£1,967).—British Electric Transformer 


Pipes and valves (£2,595).—Aiton & Co. 
Circulating-water pumps (£1,447).—Cole, Marchent & Morley, Ltd. 


. . FORTHCOMING EVENTS. 


Maneheeter Alf-Britieh Wireless Exhibition and Oonvention.—March 17th 
to Mth. At the Burlington Hall, Burlington Street, Manchester. 

тон Polyteobnic institute.—Saturday, March 17th. At the Institute. 
3.90 to 5.80 p.m., Annual exhibition of students' work. 

Electrica] Power Engineers’ Association (Kent Seoction).—Saturday, March 
17th. At the Church Institute, Union Street, Maidstone. At 3 p.m., 

neral meeting. 6.30 p.m., lecture оп “The Laying and Testing of 

lectric Cables," by Mr. J. Huddlestone. 

Reyal institution of Great Britain.—Saturdays, March 17th and 24th. At 
3 p.m. Lecture on “Atomic Projectiles and their Properties," by Sir 
Ernest Rutherford, F.R.S. 


Institution of Slectrical -Engineere.—lNrokwAL Merrmwc.—Monday, March 
19th. At the Institution, Victoria Embankment, W.C. At 7 p.m. Discus- 
sion on ** The Need for Co-opcration Between Electrical Manufacturers and 
Contractors," to be opened by Mr. Н. T. Young and Mr. J. F. Caine. 

(Mereey and North Wales (Liverpool) Oentre).—Monday, March 
. 8th. At the University, Liverpool. At 7 p.m. Lecture on ''The X- 
Ray Examination of Materials," by Mr. A. G. Warren. 

(North-Midiand Oentre).— Tuesday, March 20th. At the Hotel Metro- 
pole, King Street, Leeds. At 7 p.m. Report presented on behalf of the 
"British. Electrical Research Association, by Messrs. 5, W. Melsom and 
E. Fawssett, on “ Permissible Loading of British Standard Paper-insulated 
Electric Cables." 

(North-Western Oentre).—Tuesday, March 20th. At the Engineers’ 
Club, Manchester. At 7 p.m. Report, presented on behalf of the British 
Electrical Research Association, by Messrs. S. W. Melsom and 
Fawssett, on '' Permissible Loading of British Standard Paper-insulated 
Electric Cables.” | 

(Sheffield Sub-Oentre).— Wednesday, March 21st. At the Royal Vic- 
toria Hotel, Sheffield. At 7.30 p.m. Paper оп ‘ Electricity Applied to 
Mining, &c.," by Mr. E. P. Austin. 

(8outh-Midland Gentre).—Srupents’ SkEcrioN.— Friday, March 28rd. 
Paper on “ Temperature Measurements with the Einthoven Galvanoimeter,” 
by Messrs. F. Acock and E. H. Wells. | 

(Western Oentre).—Monday, March 19th. At the Chamber of Com- 
merce, Swansea. At 6 p.m. Paper on "" Domestic. Load Building," bv 
Mr. W. A. Gillott. 

University ої London.—Wednesday, March 21st. At the Institution of Elec- 
ttical Engineers, Victoria Embankment, W.C. At 5.15 p.m. ture on 
“ The Control of the ped and Power Factor of Induction Motors," by 
Prof. Miles Walker. (Lecture IV.) 

Nonam Society of Kngineere.—Wednesday, March 21st. At the Wel- 
beck Hotel. At 7.30 p.m. Paper on ''Sources of Power, Present and 
Future," by Mr. J. M. Dickson. 

Greenock Association of Kngineers.— Wednesday, March 216. At 22, West 
Stewart Street. At 7.45 p.m." Business meeting. 

industrial League and Oounoll.—Wednesday, March 21st. At Caxton Hall, 
S.W. At 7.30 p.m. Lecture on ‘‘ The Fallacy of Low Wages," by Mr. 
T. E. Naylor. 

Faraday House Old Students’ Assoociation.— Thursday, March 22nd. At the 
Hotel Cecil. At 8 p.m. Annual smoking concert. 

Junior institution of Engineere.—Friday, March 23rd. At 32, Victoria 
Street, S.W. At 7.30 p.m. Lecturette, '* The History and Development of 
the Underground Railway,” by Mr. R. J. Siddall. 

(North-Eastern Section).—Friday, March 16th. At Armstrong College, 
уе At 7.15 p.m. Paper on “ Steel Making," by Mr. 

. Hall. 

Institution of Production Engineers.—Friday, March 23rd. At the Engincers’ 
Club. At 7.30 p.m. Paper on “ Moderh Gauging Systems,” by Mr. A. 
Wickman. 

Edinburgh Electrical Soolety.—Friday, March 23rd. At the Philosophical 
Institute. At 8 p.m. Questions and Answers night. 

Physica! Soolety of London.—Friday, March 23rd. At the Imperial College 
of Science, South Kensington, S.W. At 5 p.m. Ordinary scientific mect- 
ing. у 


THE “ELECTRICAL REVIEW" SERVICE 
DEPARTMENT, | 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped envelope. . 
І The makers ог suppliers of the following devices аге asked 
or :— 

ORGELIGHT and ORON lamps. 


NOTES. 


Electricity Supply Commercial Association.—The Associa- 
tion’s fourth Bohemian concert will be held at Anderton's 
Hotel, Fleet Street, W.C.2, on April 18th. An excellent pro- 
gramme is being arranged. Tickets (2s. 4d. each) can be 
obtained from members of the E.S.C.A., or from Mr. Geo. 
S. Watts, 121, Little Ealing Lane, Ealing, W.5. 


The Manchester Radio Exhibition.—The Manchester 
All-British Wireless Exhibition and Convention will be held at 
the Burlington Hall from March 17th to 24th (both days in- 
clusive). The exhibition has been organised by Messrs. Bertram 
Day & Co., Ltd., at the request of the Manchester Wireless 
Traders’ Association. The convention is being held under 
the auspices of the Manchester Wireless Society. The exhibits 
are exclusively confined to radio goods, apart from such items 
as bear directly on this industry, such as trade publications, 
&c., and steps are being taken to appeal to the purchasing 
public by means of practical demonstrations, displays, and 
lectures. From the list of the 32 principal exhibitors it 
appears that 22 are local firms. 


Appointments Vacant.—Equipment engineer, for the 
United River Plate Telephone Co., Ltd.; assistant sales engi- 
neer (£318), for the Hackney Borough Council electricity de- 
partment; shift engineers, for the Manchester Corporation 
electricity departinent; assistant electrical foreman for the 
Port of London Authority. (See our advertisement pages 
to-day.) | 

Prize Competition.—l'he Association des Ingénieurs 
Electriciens, of Liége, announces that the triennial prize 
named ''Fondation George Montefiore " will be awarded in 
1923 for the best original work submitted on scientific and 
technical progress in tbe applications of electricity in all 
branches. The value of the prize is 21.000 fr. The last дау 
for the receipt of the papers is April 30th; the competition is 
international and essays may be submitted in French or 
English. Particulars may be obtained from the General 
Secretary, M. L. Calmeau, 31, Rue Saint-Gilles, Liége, 
Belgium. 
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Lectures.—RADIO-TELEPHONY.—By the good offices of the 
president (Mr. C. G. A. McDonald) the Birmingham & District 
Electric Club has secured the services of Mr. J. Bell, of the 
Radio Research Department of Messrs. Metropolitan-Vickers, 
Ltd., to lecture on radio-telephony to-night (March 16th). 

THE Evectric HovsE.—Mr. R. Hardie, Glasgow Corporation 
Electricity Department, read an interesting paper on '' The 
Electric House—Practical Results," before the Glasgow 
Electrical Society on March 6th. Having submitted figures of 
the cost of running a house electrically, ascertained as the 
result of one year's experience in the Corporation's electrically- 
equipped houses at Riddrie, Mr. Hardie said the main lesson 
to be drawn from those figures was that electricity had nothing 
to fear from the closest investigation with regard to running 
cost. He pointed out that in the U.S. 36 per cent. of the 
houses were installed with electricity, in Canada 38 per cent., 


and in Great Britain and Ireland only 17 per cent. There was. 


thus ample room for development in this country. 
ELECTRICITY IN UNOCCUPIED AREAS.—In a lecture on this sub- 
ject, delivered before the Chelmsford Engineering Society on 
March Ist, Mr. A. Hugh Seabrook, M.I.E.E., laid stress upon 
the financial aspect of electricity supply in rural districts. He 
said that the aim was not to give a‘supply at the same rates 
as in the large towns, but to fix a price which, while being 


remunerative to the supplier, was eufficiently attractive to | 
the prospective consumer, having due regard to. the non- ` 


financial benefits of electricity. If possible electricity should 
be purchased in bulk for distributibn; this could often be done 
from existing private plant. If it was necessary to erect a 
generating station the adoption of direct-current, in spite of 
its distributive limitations, was desirable, to enable storage 
batteries to be employed. On the other hand, small oil-engine 
driven stations generating single-phase «current had the 
advantage that they could be left running unattended for con- 
siderable periods. It was sometimes possible to combine a 
waterworks with & generating plant to some advantage, but 
the best arrangement was the combination of a gasworks and 
a generating station. In many districts the gas and electrical 
interests were in conflict, in some places there was co-opera- 
tion. The latter was a commonsense policy; the manage- 
ment and general charges in respect of a combined gas and 
electricity undertaking were only from 60 to 70 per cent. of the 
charges incurred by two separate and distinct undertakings. 
Mr. Seabrook advocated a svstem of penalising consumers for 
low power factor. 


The Efficiency of Gas Cookers.—In the course of a paper 
read before the Cornish Gas Managers' Association recently by 
Mr. W. H. Sainsbury, and reported in the Gas World, the 
author said: ''In November last I carried out a little experi- 
ment at home on my own cooker- à No. 100 Richmond—using 
the lurge burner and an aluminium kettle of 34 pints capacity, 
weighing 12 oz. The time taken to raise one quart—24 lb.—to 
boiling point was 9 min. 30 sec., and the quantity of gas con- 
sumed was 3.55 cu. ft. Assuming the gas consumed to have 
been of the declared calorific value of 450 B.th.u. I found, 
after making allowance for the heat absorbed by the kettle, 
that the efficiency worked out at only 27.3 per cent., a result 
which compures fairly closely with those published by the 
Standardisation Committee on Gas Cookers in their report to 
the National Gas Council. In a second test with the heavy 
grid removed and the kettle suspended at the level of the hot- 
plate from the handle, the time taken to raise a similar quan- 
tity of water was only 6 min. 45 sec., and the quantity of gus 
consumed brought down to 2.2 cu. ft., which gives an 
efficiency of 44 per cent. I do not put forward these figures 
as correct according to standards obtainable in a well-equipped 
laboratory, but we must realise that to-day there are many 
young people trained in our public schools who аге quite 
capable of carrying out such a test and who would thus lodge 
а complaint, with reason, as to the inefficiency of the appa- 
ratus which we let out on hire.” 


Electricity Supply and Salesmanship.—At the fifth New- 
castle E.D.A. salesmanship conference, on February 2rd, 
Lieut.-Col. W. A. Vignoles, D.S.O.,, M.I.E.E. (president, 
I.M.E.A.), lectured on .'" The Electric Supply Authorities’ 
Point of View in Connection with Salesmanship."’ 
The speaker said that the points of view of the elec. 
tricity supplier and the contractor were very different. 
The former had a continuous interest in ап installa- 
tion, whereas the contractor, when he had finished a 
job, ceased to think about it if he could not sell additional 
appliances. He thought that this made the contractor anxious 
to sell appliances at all costs, resulting in consumers receiving 
cheap and unsatisfactory productions, which was bad for the 
extension of electricity supply. It was the duty of the supply 
salestuen to create an electrical atmosphere, and the speaker 
stated that prospective consumers were more likely to be per- 
suaded by a man from the electricity works than by a con- 
tractor. The salesmen at Grimsby (where Tieut.-Col. Vignoles 
is electrical engineer) were instructed to aid the consumer in 
every. way, to show him how his bill might be reduced, and 
give advice as to the use of electricity. The lecturer Jaid 
stress upon the value of the preparation of the consuiner's 
mind by prior publicity and, in this connection, advocated 
the use of a good '" slogan." With regard to salesmen them- 
selves, Lieut.-Col. Vignoles.gave it as his opinion that they 
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were not born but made. It was, of course, necessary for the 
men to have temperament on which to build. Persorality 
was probably the greatest factor, and this could be developed. 
Next to tact, he thought a good command of English was the 
most important qualification of a salesman. "To develop this 
he advocated the study of drama, to attend performances of 
good plays, and even to take part in amateur theatricals. The 
speaker thought that too much specialisation was not a good 
thing and the salesman should possess a broad view of things 
outside his business. Enthusiasm was most important. This 


could only be acquired by an intimate knowledge of the goods . 


being sold, and he considered that every electrical salesman 
should be compelled to use electrical appliances in his own 
home. As regarded the industrial applications of electricity, 
every salesman should be given an opportunity of seeing 
these. Highly technical knowledge was not an essential: it 
was sufficient for the salesman to possess a knowledge of how 
appliances were used. The salesman should not be afraid of 
‘casting his bread upon the waters," even if sales were not 
made, his arguments would generally bear some fruit. Every 
‘ prospect ’’ should be treated in a special way, abuse should 
be borne patiently, and those who would talk of everything 
else but the business in hand should be tactfully guided into 
the right channels. The lecture wab followed by a long dis- 
cussion, which raised a number of interesting points, to which 
Lieut.-Col. Vignoles briefly replied. E dE то : 
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A Pan-Pacific Science Congress.—The second triennial - 


meeting of the Pan-Pacific Science Congress is to Бе held this 
year in Australia, beginning at Melbourne on August 13th, 
and ending at Sydney on September 3rd. -— 

The Commonwealth Government is to support the meeting 
and has promised to contribute £5,000 towards its cost. In- 
vitations to send representatives have been issued by the 
Commonwealth Government to the various countries border- 
ing the Pacific. The Australian National Research Council is 
arranging the details, and its president, Professor Orme 
Masson, of the University of Melbourne, is to preside over 
the congress, while Professor Sir Edgeworth David, of the 
University of Sydney, is to be chairman of the Pan-Pacific 
Committee.—The Times. 


Visit to an Electric Farm.—On March 3rd, a party of 
students of the East Anglian Agricultural Institute travelled 
from Chelmsford to East Grinstead. Arriving at the Greater 
Felcourt Farm, the visitors were received by Mr. R. Borlase 
Matthews. The office organisation, which is a feature of the 
farm management at Greater Felcourt, was explained, and 
after luncheon the party divided into three groups and were 
shown over the farm by Mr. R. Borlase Matthews and two of 
his assistants. Considerable interest was taken in the poultry 
department, where there are over 1,000 head of laying birds. 
A mammoth electric fan incubator holding 2,500 eggs, vet 
measuring only 5 ft. square and 3 ft. high, was seen in full 
operation. z | 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—InrormMaL MrETING.— 
Special attention is drawn to the informal meeting 
to be held at the Institution in London on Monday, 
March 19th, at 7 p.m. ‘The Committee has arranged 
a debate on ‘‘The Need for Co-operation Between 
Manufacturer and Retailer," which wil be opened by Mr. 
J. F. Caine (English Electric & Siemens Supplies), and Mr. 
H. T. Young (Troughton & Young). The object of the discus- 
sion is to ventilate opinion upon a subject of great importance 
to. the industry at the present time. The Committee hopes 
that there will be a good attendance of manufacturers of elec- 
trical supplies, factors, and wholesalers, and of retailers and 


contractors. 'lThe debate will be confined to the trading rela- 


tions of the chief sections of the industry concerned with the 
lighter electrical products, including motors; the heavier 
plant and material will not on this occasion be considered. 
At the meeting of the Informal Section on Monday, March 
5th, Mr. A. F. Harmer was in the chair, when Mr. J. H 
Parker opened a discussion on ‘‘ Control in Industry." Не 
commenced by saying that all electrical engineers desired the 
smooth working of the industry, and he hoped to start a dis- 
cussion that would expose some problems that reqtired venti- 
lating. He emphatically declared that his Association degired 
only the welfare of the industry, and was acutely aware of 
its moral obligation to give continuous and efficient service to 
the public, as it was in accordance with the higher evolution 
of society that public opinion should be against anyone who 
flouted the law or broke deliberately-mude agreements. He 
described recent happenings at a Northern Borough where 
the National Schedule of Salaries was repudiated and the em- 
ployment’ of the staff terminated after rejection by ‘it of 
considerably lower offers. The borough's cynical ‘repudiation 
of an agreement was typical of what they had so often been 
told the manual workers’ unions were adept at. Опе problem 
put by Mr. Parker was to suppose that five or six supply 
authorities were linked up and one refused to pay the scheduled 
rates. Should the victimised staff be condemned if it ex- 
tended the trouble? 2 
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Mr. W. Day said the chief problem with control in industry 
was to understand the reason of the employés' demand for 
a ehare in control, and the extent to which this was possible. 
The masses had found that political freedom alone had not 
meant economic security, and just as they had a share in the 
destiny of the country, they desired a share in the direction 
of their economic affairs. 

Mr. Norman Wyld thought Mr. Parker's description of the 
action of the Northern borough made an excellent case for an 
appeal to public opinion, and he invited discussion of the pos- 
sibility of the co-operation of the Society of Technical Engi- 
neers, He thought it perfectly, manifest that the E.P.E.A. 
tended to the stabilisation of the industry, and therefore would 
obtain public support. 

Messrs. Warrilow, Oswald, Whyte, Healey, Knowles, Rogers, 
Scott and Bennett also spoke, and Mr. Parker, in summing up, 
sid the E.P.E.A. was striving to make the industry safe for 
continuity of service. It was only by close and contented co- 
operation that they could obtain the best efficiency, and this 
was reflected in reduced costs of electricity generated. 

Loxpon STUDENTS’ SecTion.—The meeting of the London 
Students’ Section, which was to have been held on March 
2rd, has been postponed to a date to be announced later. 

SCOTTISH CENTRE.—A large and distinguished company at- 


tended the annual dinner of the Scottish Centre of the Insti- | 


tution on March óth at the Central Station Hotel, Glasgow. 
The chair was occupied by the chairman of the Centre, Mr. 
А. 5. Hampton, :who was ‘supported by Messrs R. B. Mitchell, 


Alex. Lindsay (vice-chairman), and J. F. Melson (chairinan, 


Students’ Section), and among those present were Mr. Frank 
Gill, president of the Institution, with Mr. J. S. Highfield, 
past president, and Mr. P. F. Rowell, the secretary.. Lord 
Provost Sir Thomas Paxton proposed the toast of ‘' The In- 
stitution of Electrical Engineers," and paid a high tribute to 
the organisers of the Institution, which was now recognised 
by the Government and the community as the representative 
body and final authority on all matters pertaining to the 
electrical and telegraphic sciences. Commenting on Glasgow's 
proud place in the development of electricity, bis Lordship 
referred to the work of Lord Kelvin, three tines president of 
the Institution, to that of Professor Magnus Maclean, who 
was ahout to retire from the chair of Electrical Engineering at 
the Technical College, and who was Lord Kelvin's assistant at 
Gilmorehill, and to that of Mr. B. Mitchell, the Corporation's 
electrical engineer. Mr. Gill, in reply, referred to the rapid 
increase in the menibership of the Institution, and expressed 
the opinion that electrical engineers could do extremely useful 
work in dealing with the waste in industry. Engineering, 
he said, had brought a new meaning into the word ‘‘econ- 
omics," and engineers of all kinds could bring into manage- 
ment a great deal that was not there at present. The engi- 
neering world was advancing very fast, and it was very 
difficult to keep up to date, but they must keep themselves 
flexible by taking an interest in things outside their own 
immediate profession and in the work of institutions and 
trades other than their own. Mr. J. S. Highfield replied to 
the toast of ‘‘ Our Guests." | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway amd railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. | 


We learn that Mr. PercrvaL TuoMas Воохр, of Liverpool, 
now settled in the City of Hamilton, Ontario, Canada, has been 
elected Commissioner for the Barton Hydro-Electric Commis- 
sion. Mr. Bound in his earlier years studied electrical engi- 
. neering at Liverpool, and was in the service later of the 
Electric Construction Co., Ltd., at Wolverhumpton, and of the 
B.T.H. Co., at Rugby. In 1909 he went to Canada, and has 
for some years held a position with the Canadian Westing- 
house Co., Ontario. 

Mr. J. A. Forpe, M.I.E.E., manager and engineer of the 
Isle of Thanet Electric Tramways and Lighting Co., Ltd., has 
been re-elected unopposed a member of the Broadstairs and 
St. Peter’s Urban Council. 

The Times reports that Mr. F. R. Davenport has joined the 
board of the Shropshire, Worcestershire, and Staffordshire 
Power Co. ` | 
„Мг. Автнов W. WniTELEY, formerly on tbe electrical staff 
of the London and N.E. Railway Co., has been appointed 
assistant manager to Mr. John G. Mackintosh, electrical engi- 
ueer and wireless specialist, 166, Great Junction Street, Leith. 
and Edinburgh. | MD 

Mr. C. Н. Hooper, jun., formerly of the Barnstaple Muni- 
cipal Electricity Works, has been placed in charge of the new 
electric light station at Warminster. 

The Hastings Town Council has decided to fix the salary 
of the borough electrical engineer at a maximum of £850 per 
annum. as from April Ist next. The present salary is £700, 
plus £203 bonus. | 


The marriage took place at Glasgow. on February 22nd, of 
Mr. James THomasson, A.M.I.E.E., B.Sc., and Miss DonRorHx 
MiMA WATSON, daughter of Mr. T. D. Watson, Glasgow. 

The Newcastle branch for the Northern District of the 
General Electric Co., Ltd., held their staff dance and whist 
drive at the Heaton Assembly Rooms, Newcastle, last Friday 
night, when about 100 couples were present. The guests in- 
cluded many leading men in the electrical industry in the 
Newcastle district, who had attended specially to bid good-bye · 
to Mr. JoHN SPENCE, who is retiring from the management of 
the Newcastle branch of the General Electric Co., where he 
has been for upwards of 30 years, at the end of the month. 
We understand that Mr. Spence started the branch himself, 
and has seen it develop until the present time, when a staff . 
of nearly 100 1s employed. Mr. Spence was presented with a 
desk and Mrs. Spence with a silver dish, which had been sub- 
scribed for by friends in the electricity supply business, elec- 
trical manufacturers, electrical wholesalers, and electrical 
contractors in the district. A committee, representing all these 
sections of the industry, was responsible for the presentation, _ 
which was made by Mr. W. F. F. Pinkney, of the Newcastle- 
upon-Tyne Electric Supply Co., Ltd. ЖЕ | 

Councillor H. EnNEsT, chairman of the Stockton Electricity — 
Committee, has resigned his seat on the Town Council. In 
a letter to the town clerk, read at the Council meeting on., 
March 6th, he stated that his resignation was ‘* consequent 
upon the decision in the case in which I was one of the defen- 
dants on Monday last at the police court." - |. 

Mr. J. A. Rosertson, M.I.E.E., M.I.Mech.E., consulting 
engineer, of Brazennose Street, Manchester, was entertained 
to dinner on Friday last by the Electricity Conimittee of the. 
Salford Corporation on the occasion of his retirement from 
the post of borough electrical engineer. The Mayor of Salford 
presented to Mr. Robertson, on behalf of the committee, an - 
illuminated address of appreciation of his services during the 
past nine years, during which time he entirely re-organised . 
and modernised the electricity undertaking, resulting in greatly 
increased output and decreased working costs und in the 
undertaking being placed in a sound financial condition. The 
Mayor was supported by the chairman of the Electricity Com- 
mittee, a large number of members of the Council, and the 
chief officials of the Corporation. Mr. Robertson is retiring 
from the position of borough electrical engineer of Salford to 
enable him to continue his profession in a consultative capa- 
citv. He will continue to act as consulting engineer for the 
large power station which is being erected hy the Salford Cor- 
poration at Agecroft. He is also acting as consulting engi- 
neer in connection with the Ribble power station being erected 
by the Preston Corporation. 

At the last meeting of the Urban Council of Bray, County 
Wicklow, Mr. W. J. Sowrer, electrical engineer, applied for 
remuneration for special work in connection with alterations 
to the electrical machinery. Mr. J. M. Magee proposed а 
grant of £100, and Mr. Malley seconded the proposal, but on 
a poll being taken, the motion was defeated by 8 votes to 3. | 

The Bootle Town Council has decided, in view of the absorp- 
tion by the Liverpool Corporation of the electricity under- 
taking of the borough, to present the retiring electrical engi- 
neer (Mr. T. DAWSON CLOTHIER) with an inscribed testimonial 
recording twenty-one years’ service under the corporate seal. 
In addition to £8,000 as compensation, Mr. Clothier was voted 
a £425 honorarium, virtually a return of his contributions to 
the superannuation fund. The Council received from Mr. 
Clothier a report on the ‘‘ Development of Electricity in 
Bootle, 1889-1922," in which he expressed a reasonable hope 
that the merging of the borough undertaking with the Liver- 
pool and Waterloo scheme would place the supply of electri- 
city upon such a basis that the decision would prove to be a 
wise and broadminded one. The actual transfer will date from 
March 29th, 1923. Great economies are expected to ensue from 
the amalgamation. | 7 

St. Marylebone Electric Supply Committee-recommends the 
following increases in salary as from April Ist, 1923:—Mr. 
C. H. Smyth, chief electrical engineer, to £1,500 per annum 
(inclusive); Mr, F. B. Leonard, chief assistant engineer, to 
£900 per annum (inclusive); Mr. F. Selley, mains und sales 


engineer, to £750 per annum (inclusive); Mr. W. Harper. 


chief clerk and accountant, electricity department, to £650 
per annum (inclusive), it being understood that the question 
will be reconsidered three years hence. The present salaries 
of the officers affected, are as follows:--Mr. C: H. Smyth. 
£1,000 per annum, plus civil service bonus, which as revised 
on March Ist, 1923, amounts to £234 per annum; Mr. F. B. 
Leonard, £787 per annum, inclusive; Mr. F. Selley, £648 per 
annum, inclusive; Mr. W. Harper. £633 per annum, inclusive. 

Mr. T. B. Hoyle, secretary and manager of Palmer, Riley 
and Co., Ltd., electrical factors, Accrington, is leaving that 
company at the end of March. and will proceed on April 7th 
to Los Angeles, California. Mr. Harry F. Clarke, at present 


4 


sales manager, succeeds him in the management. 
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Obituary.—Mn. J. A. Penman.—Our South African corre: 
spondent states that John Albert Penman, member of the firm 
of Penman & Joahelson, electrical contractors, Johannesburg, 
was recently found dead in his-bath. Mr. Penman was about 
30 years of age, and married. . E M nen 
Pror. T. CarzEccHI.—The death has taken place at Monte- 
rubbieno of Prof. T. Calzecchi, who is claimed to be ''the 
inventor of the coherer, which apparatus has conduced to the 
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rapid and marvellous progress of wireless telegraphy.” — 
Elettricistà. eo 

Mr. J. T. JERvIs.—We regret to record the death, which 
occurred on March 18th, of Mr. James Thomas Jervis, 
M.Inst.C.E., F.R.G.S., who was one of the founders and 
long a director of the Notting Hill Electric Lighting Co., Ltd. 
He was also a director of many other electrical companies, 
including the Mexborough & Swinton Trainways Co., Mussel- 
burgh & District Electric Light & Traction Co., National Elec- 
tric Construction Co., &c. 


. Wills.—The late Mr. G. СвоззгАхр Taytor left £45,187 
Gross and £43,910 net personalty. 

Mr. MoNT4QUvE GLUCKSTEIN left £67,986 gross and £67,716 
Det personalty. | | 

The late Mr. P. P. Kiprina left £6,412. 
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NEW COMPANIES REGISTERED. 


Empson Electrical Engineering Co., Ltd. (188,208).— 
Private company. Registered March 2nd. apital, £2,000 in £l shares. To 
ratifv and adopt an agreement between A. W. Empson and W. Howgrave and 
N. S. Wolfendale, and to carry on the business of clectrical engineers, 
instrument makers, and patentees at 39, Victoria Street, S.W. The first 
directors are:—A. W. Empson, 39, Victoria Street. Westminster; W. How- 
grave, 51, Canning Road, Addiscombe, Surrey. Registered office: 39, Vic- 
toria Street, Westminster. f 


Eastern Wireless. Co., Ltd. (188,207).—Private company. 
Registered March 2nd. Capital, £500 in £1 shares. To carry on the 
business of manufacturers of, and dealers in electrical apparatus, wireless 
and broadcasting instruments, &c. The first directors are:—Mrs. A. Mason, 
2. Laure! Villas. The Crescent, Belmont (permanent chairman and managing 
director); Mrs. E. G. Mason, 2, Laurel Villas, The Crescent, Belmont. Solici- 
tors : Harrington, Edwards & Cobban, 33, Southampton Street, Strand, W.C.2. 


Anglo-American Alliance Corporation, Ltd, (188,146) .— 
Registered as a private company on February 28th with a nominal capital 
of £100 in £1 shares, Objects :—To carry on the business of a financial and 
investment company in all its branches, with the object, amongst others, 
of assisting in the develooment of the engineering and electrical industries. 
The subscribers (each with one share) are :—H. P. Geard. 144. Boyson Road. 
S.E.17, secretary; A. E. Gliddon, 65, Belgrave Road, Walthamstow, E.17. 
clerk. The first directors are to number not less than two or more than 


five and are to be appointed by the subscribers. Pending this appointment, the: 


above subscribers shall be deemed to be directors. No share qualification 
required. Remuneration as fixed by the company. The registered office is 
at 42-45, New Broad Street. E.C. 


W. A. C. Smith, Ltd. (12,588) .—Private company. Re- 
Ristered March Ist. Capital, £5,000 in £1 shares. To carry on the business 
of electrical and mechanical engineers, &c. The subscribers (cach with one 
share) are : - W. E. Smith, 236, Argyle Street, Glasgow, salesman; W. Yuill, 
93, Holm Street, Glasgow, salesman. The first directors are not named. 
Registered office: 59, Bath Street, Glasgow. 


Crystal Engineering Co., Ltd. ( 188,365).— Private com- 
pany. Registered March 8th. Capital, £5,000 in £1 shares. To carry on 
the business of manufacturing electrical engineers, makers of, and dealers 
in electrical apparatus, instruments and accessories for medica], surgical, tele- 
Phone, telegraphic, wireless, and scientific purposes, &c. "The first directora 
аге :—H. G. Mountain, 17, Balfour Crescent, Wolverhampton (managing and 
permanent director); D. S. D. Nicholl, Petersham Vicarage, Surrey; F. A. L. 
Slott, 3, Ormond Avenue, Hampton, Middlesex. Qualification, 250 shares. 
Registered office: la, Adelaide Road, N.W.3. 


Barrow & Co., Ltd. (188,278).—Private company. Regis. 
tered March 6th. Capital, £5,000 in £1 shares. To take over the business of 
electricians, electrical engineers, armature winders, and contractors, and 
dealers in electrical apparatus carried on by A. Barrow, T. Tomlinson, 
A. H. Morris. and J. Hill at 6, Stanley Street, and Horrocks Fold. Bury, as 
" Barrow & Co." The first directors are :—]. Hill, Bridge Inn, Bury, com- 
pany director; A. Harrow, 6, Stanley Street, Bury, electrical engineer; T. 
Tomlinson, 26, Audlam Street, Burv, electrical engineer: A. H. Morris, 32, 
King Street, Westhoughton, electrical engineer. Qualification, 100 shares. 
Registered office: 6, Stanley Street, Bury. 


Fleet Bros. & Co., Ltd. ( 177,319) .—Private company. 
Registered March 7th. Ca ital, £2,000 in £1 shares. To take over the 
business of a plumber and electrician carried on by H. J. Fleet at 29, 
Beaconsfield Road, and 121a, Lord Street. Southport, as ** Fleet Bros.” The 
subscribers (each with one share) are:—H. J. Fleet, 29, Beaconsfield Road, 
Southport, engineer; W, J. Ramsey, 132, Virginia Street, Southport, agent; 
A. G. Holloway, 5, Virginia Street, Southport. manager. The first directors 
are :—H. J. Fleet (managing director) and A. G. Holloway (both permanent). 
var heaton: £100. Remuneration of managing director, £300 per annum. 

egistered office: 12Ја, Lord Street, Southport, Lancs. 

Ltd. 


Shaftesbury Wireless and Engineering Co., 
(188,330).—Private company. Registered March 7th. Capital, £500 in £1 
Shares (400 participating preference and 100 founders’). The objects are as 
indicated by the title. The first directors are:—H. R. Watson, 33, Lynd- 
hurst Terrace, Effra Road, Wimbledon, S.W., electrical engincer; M. V. 
Pirie, 34, Carlton Park Avenue, Raynes Park, S.W.20, engineer. Qualifica- 
tion, one share. 


Radio Stocks, Ltd. (188,268) .—Private company. Regis- 
tered March 5th. Capital, £250 in £I shares. To carry on the business of 
electricians, engineers, manufacturers, and workers of, and dealers іп wireless 
telegraphy and apparatus, accessories, and spare parts, &с. The subscribers 
(cach with one share) are :—S. E. Herrtage, 93, Southwick Street, W.2, mer- 
chant; Mrs. E. Herrtage, 23, Southwick Street, W.2. The first directors are 
not named. Registered office: 7-9, Cranbourn Alley, Cranbourne Street, W.C. 


D. Thompson & Sons, Ltd.—Private company. · Regis- 
tered March 3rd in Dublin. Capital, £24,000 in £1 shares. To acquire the 
business of electrical engineers and plumbers carried on by W. H. Thompson, 


H. Thompson, and N. А. Thompson at 4, Cecil Street, Limerick, and 130, 


St. Stephen's Green, Dublin, as “ D. Thompson & Sons." The first directors 
аге :—W. H. Thompson, 9, Lower Mallow Street, Limerick, electrical and 
sanitary engineer; L. H. Thompson. 130, St. Stephen's Green. Dublin, elec- 
trical and mechanical engineer; N. 4. Thompson. 9, Lower Mallow Street, 
Limerick, electrical and sanitary engineer. Registered office: 4, Cecil Street. 


Limerick. 

Samoiloff’s Lighting Scheme, Ltd. (188,298).—Private 
company. Registered March 6th. Capital, £1,000 in £1 shares. To adopt an 
agreement with A. Samoiloff and to carry on the business of installers and 
suppliers of lighting schemes for scenic, stage, bioscope, and kinematograph 
effects, and for advertising and ublicity purposes, &c. The permanent direc- 
tors are :—Col. J. J. Gillespie, “ Pohe? Morpeth, Northumberland; R. H. 
Gillespie, Farm Cottage, Esher, Surrey; A. Samoiloff, 13%, Charing Cross 
Road, W.C.2. Qualification, £100 shares. Remuneration as fixed by the com- 
pany. Secretary: C. J. Day. Registered office : Cranbourn Mansions, Cran- 
bourn Street, W.C 92, 


Thompson Manufacturing Co., Ltd. (188,218) .—Private 
company. Registered March 2nd. Capital, £1,000 in £1 shares (250.8. 
cent, non-cumulative preference and 750 ordinary). To carry on the business 
of manufacturers of scientific instruments, electrical and other engineers. &c. 
The first directors are :—T. E. Thompson, 105, Fortess Road, N.W.5; Mrs. 
N. E. Thompson. 105, Fortess Road, N.W.5. Qualification, 19 shares. Secre- 
tary: C, E. Sudlow. Registered office: Water Lane Works, Richmond, 
Surrey. 


Т. С. Gilbert-& Co., Ltd. (188,300).—Private company. 
Registered March 6th. Capital, £5,000 in £1 shares. To take over the busi- 
ness of electrical engineers carried on by Т. С. Gilbert and Р. A. Bennett 
at 38, Cheriton Road, Folkestone, and elsewhere as '* T. C. Gilbert & Со.” 
The first directors are :—T. C. Gilbert, 36, Cheriton Road, Folkestone; P. A. 
Bennett, 36, Cheriton Road, Folkestone; H. B. Gellibrand, 180, Sandpate 
Road, Folkestone. sau £200. Remuneration as fixed by the corm- 
pany. Registered office: 36, Cheriton Road, Folkestone. 


London Universal Advertising Service, Ltd. (188,264) .— 
Private company. Registered March 5th. Capital, £2,000 in £1 shares. 
To carry on the business of advertising contractors, particularly by means 
of electric and other illuminated signs, &c. The subscribers (each with one 
share) are:—H. F. Perry, 8, Park Grove Road, Leytonstone, E.11, cashier; 
F. W. Sitch, 1,- Oak Crescent, Barking Road, E.16, solicitor's clerk. Until 
a first director be appointed, the subscribers may act as directors. Solicitors : 
үер, Stone, Barber & Ellis, Broad Street House, New Broad Strect, 
E ч АЕ 


Elliott & McCarthy, Ltd. (188,234).—Private company. 
Registered March 3rd. Capital, £100 in £l shares. To carry on the business 
of consulting, sanitary, mechanical, motor, radio, and general engineers, 
manufacturers of, and dealers in wireless apparatus and accessories, &c. The 
subscribers (each with one share) are:—A. Elliott, 2, Langdale Avenuc, 
Mitcham, Surrey, accountant; A, J. Р. McCarthy, A.M.I.E.E., 25, Dalebury 
Road, Wandsworth Common, §.W.17, electrical engineer. The subscribers are 
to appoint the first directors. Qualification, one share, Solicitor: Kenneth E. 


Bartlett, 11-12, Fenchurch Street, E.C. 
Refty Electrical Appliances, Ltd. (188,364).—Private 
Capital, £1,300 in 1,100 10 per cent. 


company. Registered March 8th. 
participating preference shares of £1 each and 4000 ordinary shares of Is. 
each. To acquire and turn to account certain patent or other rights relating 
to an electrical device known as “ Refty's Terminals." The subscribers (each 
with one preference share) are:—R. O. McGown, 42, Dyke Road, Brighton, 
merchant; S. W. Pearson, “ Vista,” Wykeham Avenue, Hornchurch, director. 
The permanent directors are :—R. O. McGown, С. E. Brine, R. F. Tunmer, 
and k E. Bartlett. Qualification, £1. Solicitor: K. E. Bartlett, 11-12, Fen- 
church Street, E.C, | 
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OFFICIAL RETURNS OF ELECTRICAL 
‚ COMPANIES, 


Bolton Welding Co., Ltd.—Mortgage dated January 15th, 
923, to secure £200, charged on certain land and premises іп Bolton. 
Holder: T. Y. Ritson, 7, Wood Street, Bolton. 


Robert W. Blackwell & Co., Ltd. (63,446). Return dated 
January 13th, 1923. Capital, £50,000 in £1 shares. All shares taken up. 
£18,338 paid.. £31,662 considered as paid. Mortgages and charges, nil. 


Dartmoor Electric Snpply Co., Ltd. (110,871).—Return 
dated January 26th, 1923. Capital, £2,000 in 10s. shares. АП shares taken 
up. £2,000 paid. Mortgages and charges, £4,000 debentures at 4} per 
cent.; £3,950 second debentures at 6 per cent.; £3,530 held by bank as 
collateral sccurity. 


Railway Finance and Construction Co., Ltd. (72.015).— 
Return dated January 3rd, 1923. Capital, £100.000 in £1 shares. 92,292 shares 
taken up. £l per share called up on 657, and 4s. per share on 29,595 shares. 
£6,576 paid. £85,716 considered as paid, being £l per share on 62,040 and 
l6s. per share on 29,595 shares. Mortgages and charges, nil. 


Neon Lights, Ltd.—Two mortgage debentures dated Janu- 
ary 26th, 1923, to secure £1,000 each, charged on the company's undertaking 
and property, including uncalled capital. Holders: W. Н. Walton, 52, 
Cannon Street, E.C.; and F. S. Phillips, 14, Maima Court Avenue, Bexhill- 
on-Sea. 


CITY NOTES. 


- EARL SELBORNE, in the course of his 

Telegraph speech at the annual meeting on March 8th, 
Construction and said that the accounts showed a net profit 
Maintenance of £117,097, and as they brought forward 
Co., Ltd. £116,628, they had a total of £233,725. 
They proposed to pay the same dividend 

as last year, and as they were not contributing anything to 
the Pension Fund this time, suggested that a further £30,000 
be added to the reserve fund, leaving £114,085 to be carried 
forward. The newspapers to-day, his Lordship continued, were 
much occupied with the wonders of wireless. There was a 
vogue for what was called '' broadcasting," especially in the 
United States of America, and private individuals, with more 
or less success, were listening-in to opera, speeches, and items 
of general interest. Recently, wireless telephone speech had 
been heard across the Atlantic Ocean. The demonstration was 
carried out by the American Telephone and Telegraph Co. in 
New York, and on this side the organisation was in the hands 
of the Western Electric Co., Ltd., at whose Middlesex works 
the receiving set was installed. The Western Union Telegraph 
Co. lent one of its submarine transatlantic cables for the 
occasion, and gave a two-minute service between its office 
on Broadway, New York, and the Middlesex works of the 
Western Electric Co. The cable was used to organise the 
experiment and for the return of the replies. Doubtless in 
some ways, and at times, wireless, which was subject to 
atmospherics and interference, found the more dependable 
service of submarine cables of considerable assistance. At 
about 2 a.m. on January 15th, Mr. H. B. Thayer, the president 
of the Telephone and Telegraph Co. of New York, made a 
speech in America, which was heard in Europe with such 
clearness that it was possible for those who knew the speaker 
to recognise his voice. This was a most successful and 
wonderful demonstration of the amplification of the human 
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тосе to such an extent that it could be broadcast over a 
radius of 3,000 miles without destroying the personal tone and 
accent. The test was made at a time of the year, and at a 
time of the night, when -wireless was the least difficult, the 
winter months of December and January, and the early morn- 
ing hours from two to four, being always the most free from 
interference. During the rest of the year, and in the day- 
time generally, there: would be much more noise and no 
certainty of long-distance wireless speech being possible. 
newspapers were insistent for a world-wide system of wireless 
whereby Press news,.as they thought, could be more cheaply 
peimulgated than at present with submarine. cables. . As 
sharelreiders in a submarine cable manufacturing company, it 
was probable that some of them were anxious to know 
whether the value of their shares might be affected in the 
future by a possible keen competition between cables and 
wireless. It would be within the memory of some of them 
that from that chair just 21 years ago the late Sir Robert 
Herbert stated that although wireless telegraphy had a dis- 
ünc& and strictly limited field of its own, it was not likely 
that such a system would be able to transmit the heavy tratlic 
of commercial messages with secrecy, speed, and certainty over 
long distances. He added: ‘І therefore hope that you will 
all be content to hold cn to your shares as being perhaps as 
sound an investment as is to be found in the City of London.” 
That utterance of 21 years ago could be repeated to-day, 
unamended, with equal force, and during the intervening 
period they had manufactured over 140,000 miles of cable. 
Their works were still very busy, and there were at thé present 
moment more inquiries and projects for future submarine 
cables than had ever been before them at one particular time, 
« he thought he could not do better to-day than repeat Sir 
Robert Herbert's counsel to them. ' ; 

A shareholder, in proposing ‘a vote of thanks to the directors 
and staff at home and abroad, said the statements which had 
appeared in the Press had’ caused considerable flutterings 


amongst the shareholders, but the latter were alarmed appar- 


ently unduly, and it was a great satisfaction to hear the 
reassuring words of the chairman. It was, of course, a won- 
derful thing to hear a voice from across the Atlantic, but, in 
the words of the report, it was more of a scientific wonder 
than а commercial success. | | 


At the annual meeting on March Ist, the 

Harrow Electric chairman (Mr. J. N. Stuart) described the 
Light & Power past year as the best in the history of the 
Co., Ltd. company. The sum available after the 
payment of debenture interest and in- 

terim preference dividends, und including £965 brought for- 
ward, was £4,762. This was disposed of as follows :—Final 
dividend on preference shares, £375; dividend of 8 per cent. 
on ordinary shares, £2,667; provision of a general reserve fund, 
£1.00; carried forward, £720. The remuneration of the 
directors was increased from £150 to £300 per annum. | 


The profit for the year 1922, including 
interest on investments and transfer fees, 
and after deducting administration expenses 
and mortgage debenture interest to date 
of redemption was £95,155, plus £5,487 brought forward, 
making £101,642. There has been applied to taxation reserve 
account, £25,000; to depreciation reserve account, £6,000; to 
goodwill account, £34,141. Dividends on the preference shares 
of 10 per cent., and on the ordinary of 10 per cent., with a 
bonus of 5 per cent., all less income tax, are to be paid, leaving 
to be carried forward £7,025. ‘*‘ The results for the year are 
satisfactory, and the output from the works has been well 


Bruce Peebles 
and.Co., Ltd. 


maintained. The orders received are encouraging, but there 


has been a fall in prices during the past year." ‘The out- 
standing debentures (£39,850) were repaid on September 30th, 
12. The goodwill account, which stood at £45,135, has been 
reduced to £34,142, by the application of the debenture re- 
demption account set free by the repayment of the debentures 
and sundry other credits of a capital nature. To this the 
directors have decided to apply £34,141 out of the profits of 
the year, thus reducing the value of the goodwill to the 
nominal figure of £1: Mr. Andrews, who has been a director 
of the company since its formation, and for many years acted 
as chairman, does not seek re-election. The directors record 
their appreciation of the great attention to and interest in 
the affairs of the company which Mr. Andrews has shown. 
It is proposed that Sir Thomas Dunlop, Bart., be elected to 
the vacancy. | . 
Meeting: March 16th, at Edinburgh. 


The balance from revenue account for 

County of 1922, after mecting costs, rephirs, rents, 
London Electric &c., fees, general establishment and other 
Supply Co., Ltd. charges, and salaries and wages, is £521,769, 
E |». plus £21,788 brought forward. Debenture 

and loan interest required £64,085; written-off expenses and 
discount on 1921 debenture stock issue, £29,999: 7 per cent. 
debenture stock sinking fund instalment, £5,000; to reserve 
for taxation, £20,000; to reserve for depreciation, renewals, 
&c., £50,000; carried to general reserve, £242,500. "This leaves 
the balance on net revenue account at £131,973, plus £5.226 
interest on capital chargeable to '' Barking Supply." The 
Preference dividend is 6 per cent. less income tax: on the ordin- 
ary shares the total distribution is 10 per cent. for the year; 


The. 


- s. 


leaving £48,218 to be carried forward. The applications were 
for 6,292 kW, making 104,332 kW: (including bulk supplies). 
Energy sold, 58,241,758 kWh, an increase of 7,021,679 kWh. 
Number of consumers, 48,600. Work in connection with: the 
erection of the new power station at Barking is proceeding 
satisfactorily. With regard to the Associated Companies, the 


South London Electric Supply Corporation has paid 10 per 


cent. dividend and a bonus of 1- per cent.; the Bournemouth 
Co. has paid 10 per cent. for the year; and the Coatbridge and 
Airdrie Co. shows an- imcreased balance on net revenue 
account. Meetinu: March Аһ; -- | 

NE ' ^ In moving the adoption of the report and 

: Metropolitan - ‘accounts at the annual meeting, on March 

Electric Supply 6th, the chairman (Mr. A. W. Тан, C.B.E.) 

X Co., Ltd. said that the sales had shown the satisfac- 
| CE. tory increase of 10 per cent., the energy 
sold: having amount to 29,624,044 kWh. ‘The increase іп the 
connected load was good, having in mind the depressed state 
of industry during the year; it was divided almost equally 
between lighting and power consumers. The. connections 
amounted to 56,412 kW at the end of the year, representing 
am Increase of 3,335 kW; in addition, the Uxbridge Co. had a 
connected load of 8,943 kW. Although the extensions were 
practically completed, it had to be borne in mind that the 
development of a power company meant continuous capital 
expenditure. | 

The company's charges to consumers had been reduced as 
from January Ist of the current year, and this was having its 
result in an increase of energy generated and sold. The con- 
tinuance of this would enable an equally satisfactory report 
to be presented at the next meeting.  - 

The speaker concluded with a brief reference to the position 
regarding the re-organisation of London's electricity supply, 
and asked for the approval of the Bill being promoted by the 
London companies. This was given at a later extraordinary 
meeting, and sanction was also given to the scheme providing 
for the splitting of the £5 preferenee shares into five £1 shares. 


_In moving the adoption of the report and 


Westminster - 


| | accounts at the annual meeting on Febru- 
Electric Supply ary 28th, Capt. Edmund I. Bax (chairman) 
‘Corporation, ^ referred with regret to the death of Mr.’ 

г d. ~ Montague Gluckstein, whose place on the 


"m ^. ^ ^ board had been taken by Mr. Gerald W. 
Balfour, M.P. Sir Alexander Kennedy, to whotn the success 
of the company was largely due, had also been appointed to 
the board. | | 

The accounts showed a very satisfactory position. There 
was a larger surplus for distribution than in the previous year, 
апа further reductions had been made in the charges to con- 
sumers; their charges now compared very favourably with 
those of other London undertakings. The output was the 
largest in the history of the company, amounting to 31,700,000 
kWh, as compared with 96,600,000 kWh in 1921. The increase 
was divided equally between ordinary lighting, public light- 
ing, and industrial purposes. The generating station of the 
Central Company was remarkably efficient. Its effect upon 
their costs was shown by the fact that although the supply 
increased by 34 million kWh, the costs had fallen by £11,400. 
The whole of the steam plant at Eccleston Place had been 
dismantled and replaced by motor converters; provision for 
this had been made in previous years by sums transferred to 
the depreciation fund. Negotiations for an extended tenure 
of the Eccleston Place premises had ended satisfactorily, and 
a lease which did not expire until the next century had been: 
obtained. This arrangement relieved the company of the 
obligation to rebuild or remodel some surrounding property, 
the lease of which had been surrendered. __ | 

The report and accounts were adopted after a short discus- 
sion, and at a subsequent extraordinary meeting the proposals 
of the London electricity supply companies now before Parlia- 
ment were approved. Е | 

THE annual meeting of the company 

Underground (whose report was reviewed in our last 
Electric Railways issue) was held on March 8th. Lord Ash- 

Company of field (chairman), who presided, ' pointed 

London, Ltd. out that he had already said a great deal 
| regarding the operations of the companies 
at their meeting on February 92nd (Erec. Rev., March 2nd), 
and these remarks had been printed and circulated to share- 
holders. Through their investments in various companies, the 
shareholders were interested in 66 miles of railway carrying, 
іп 1922, 325,000,000 passengers; 1,778 miles of omnibus routes, 
carrying 924,000,000 passengers; and 117 miles of. tramways, 
carrving 136,000,000 passengers; representing altogether more 
than half the passenger traffic of the Metropolis. Their 
varied interests compelled them not to be partisans cf one 
form of transport as against another, and they were com- 
pelled to further all forms of transport in the discharge of 
the functions fcr which they were best fitted. The boom 
which followed the war was succeeded by a slump, but from 
this recovery was now being made and the systems were 
progressing steadily. In every direction improvements were 
being made—railways reconstructed and extended, stations im- 


- proved, new stock put into service, and new plant installed at 


the power station. All these developments involved great 
expenditure, and the capital of the ive Common Fund com- 
panies had increased during the year by £7,082,000 to 
£51,423,000. This increase had been obtained chiefly by the 
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. issue of debentures, favourable terms being secured by reason 
of the State guarantee. During the present year it was hoped 
to raise a further 45,000,000, ın the same way, for the pur- 
pose of extensions of the railways. 

Lord Ashheid regretted that he could not speak in favour- 
able terms of the Assocrated Equipment Co.'s financial posi- 
tion. һе stagnation in the motor trade continued, and tnere 
were still large numbers of war vehicles which had not been 
absorbed. 1t had been unable to contribute anything this 
year, but it had somewhat bettered its position Dy writing 
down its stocks and plant. Omitting the 4.E.U., every under- 
taking with which they were concerned had paid a higher rate 
of dividend, and the »mprovement was a natural one and 
would be sustained. The public had also benetited by substan- 
tially reduced fares, 

Atter mentioning the chief points in the accounts and 
balance-sheet, the chairman said that he hud previously men- 
tioned that there would have to be a reorganisation of tinance. 
Although since then there had been improvements, such as the 
reduction of income tax, which had given great relief to the 
company, the directors were still convinced that reconstruction 
was necessary, and they were exploring the best. means ot 
bringing this “about: єз 

In reply to questions, the chairman said that the sums w hich 
thé companies had laid aside to meet -depre¢iation were not 
sutficient, so far as the railways and tramways were concerned, 
and only just suthcient in the case of the omnibuses. 

The report and accounts were adopted. 


` During 1922, £244,689 was expended on 
capital account. . ‘the amount to credit of 
net revenue 1s 4355,U3(. Out of this, 
+3U,0UU has been put to dividend equalisa- 
tion fund; £100,000 to reserve; £15,000 on 
| account ot alteration of consumers’ appliances: £5, 000 to lease- 
hold redemption reserve; £10,000 to benevolent fund; norma! 
charges for interest, &e., 441,806. After paying 6 per cent. 
on the first preference and 8 per cent. on the second preter- 
ence, also 15 per cent. оп the ordinary shares, £30,230 is to 
he carried forward. ‘Ihe report refers to the Electricity Com- 
missioners’ draft scheme, and states that the directors are in 
agreement with the boards of all the London Companies that 
the scheme, in the form proposed, is in many respects ultra 
vires and unenforceable, and that the establishment of the 
Joint Authority is neither necessary nor desirable. The 
directors have lodged a petition against the Bill promoted by 
nine London companies, '' in order to preserve their right to 
be heard." Plant, constructed so as to conform: with the 
standard type of generation and transmission adopted for 
London by the Electricity Coinmissioners, has been erected 
at the ccmpany's Bankside power works in substitution for 
plant of an older type. This change of system, which will 
be effected gradually, will necessitate alterations to consumers’ 
motors, &c., at the expense of the company. As stated above, 
£15, QUU has been set apart towards meeting the cost likely to 
be incurred during the current year. High-pressure intercon- 
. necting mains have been laid, enabling this company to give 
or receive supply to or from the County of London Electric 
Supply Co. and the Charing Cross, West End and City Elec- 
tricity Supply Co. Good progress ‘has also been made with a 
new sub-station in Aldersgate Street fitted to receive and trans- 
form a high-pressure supply transmitted from Bankside. This 
sub-station will be in active operation towards the end of the 
present year. 

A new tariff of charges was brought into operation in April, 
1922, which introduced considerable concessions to consumers, 
and a further modification in favour of consumers was put 
into effect in January, 1923. The maximum price which the 
company may charge is 8d. per kWh. Throughout the, period 
reviewed in the table below, the average price obtained has 
never been less than 45 per cent. below the maximum 
allowed :— А 


Year. ' | 197 1918 1919 31920 1921 1922 
d. d d d. d. d. 


| | City of London 
Electric Light- 
ing Co., Lid. 


Average price obtained | , 
per kWh ... 2. 8.61 3R 3.82 4.08 4.37 4.05 
Meeting : March 218. 


After deducting £2,701 for debenture and 

Browett, Lindley bank interest, writing off £5,036 for depre- 
and Co., Ltd. — ciation, and providing for income tax and 
contingencies, the net profit for 1929 is 

£7,100, plus £10,737 brought forward. After paving 6 per 
cent., less tax, on the preference shares and 8 per cent., less 
tax, on the ordinary, £11,837 remains to be carried forward. 
F'or a period of 13 weeks during the vear the works were com- 
pietely stopped owing to the lock-out of engineers, which 
adversely atiected the vear'a working. From this cause, and 
. the serious depression in trade throughout the whole year, the 
. output was greatly reduced, but the orders received in January 
and February this vear show a very satisfactory increase. The 
recommendation made to the shareholders in February, pro- 


posing to increase the dividend on the preference shares from: 


6 per cent. to 7} per cent. to take effect as from December 
31st, 1922, provided that the preference shareholders relinquish 
their right to share in surplus assets in a winding-up, has re- 
sulted in a large response from both classes of shareholders in 
os of the scheme, and the е propose to proceed 
wito 1 


_ agreements. 


Lord Ashfield, speaking i the kanua 


London and ‘meeting on March (th, said that there had 
Suburban Беер a further improvement. Although the 
Traction receipts had fallen by £133,000, this loss 

Co., Ltd. was lore than compensated for by the 


reduction of £175,000 in working costs. 
The number of car miles run had increased Ey 23 per cent. 
to 17,766,000, which showed that the results were due not 
only to the fall in prices but also to careful management. 
Still further reductions in operating costs were anticipated 
during the current year. The lease held by the Metropolitan 
Electric tramways from the Middlesex County Council expired 
in 1930, but negotiations were in progress for a renewal of the 


lease. The granting of this was necessary if additional capital 


was to be raised for improvements. Although it had not been 
possible to reduce the arrears on the cumulative preference 
dividends, the increased profits had enabled the position to 
be maintained. The speaker considered that the attraction of 
lower fares and the improvement of trade would enable the 
company to maintain its position. 


Сог. R. E. B. Окомртох, C.B. (chair- 


| Kensington agd man), presiding at the annual meeting on 


Knightsbridge — March oth, reviewed the year's results (re- 
Electric Lighting. ported in our issue of February 23rd), and 


Co., Ltd. siud that the success was due to the reduc- 
tion in production costs' from 2.1594. to 
1.545d., which also enabled them to reduce prices to customers. 


The large sum transferred to reserve was necessary to provide 


. for future extensicns without, if possible, any further ‘issues 


of capital. Regarding the future of the Wood’ Lane station, 
the chairman thought that it would be most unfair if the 
station were transferred to another authority on the basis 
of the capital actually expended upon it—its real value was 
far in excess of that. The report and accounts were adopted, 
and the London companies’ Hill approved. 


The annual meeting was held on March 
Oxford Electric 7th. Sir Henry Mance, who presided, said 
Co., Ltd. that the increased revenue, together with 
the reduction in the fuel and maintenance 
costs, had allowed the directors to place a substantial sum 
to the credit of the general reserve and plant renewal] account. 
In the past twenty vears £60,000 had been put to this account, 
and about £25,000 had been written off on account of obsolete 
plant. To enable distribution to be more efficiently carried 
out. they had decided to do it by means of 3-phase current, 
and during the year the change from d.c. to a.c. had been 
proceeded with. To meet the steadily-increasing demand, new 
plant involving an expenditure of £25,000 had been ordered. 
‘he directors had under consideration the redemption of 
£25,000 of 8 per cent. debentures by the issue of 6 per cent. 
eight- or ten-year debentures to cover the amount. These 
would be issued under an option of redemption by the com- 
pany at an earlier date. 


Presiding at the annual meeting on 

Waste Heat March 9th, at Newcastle-on-Tyne, Мг. 
and Gas Elec: F. S. Newall referred to an agreement 
trical Generating which the company had entered into with 
Stations, Ltd. Newcustle-on-Tyne Electric Supply Co. 
The agreements into which the coinpany 

had entered from time to time with waste-heat owners was 
subject to termination at the end of different terms of years. 
When these agreements were entered into they made agree- 
ments at the same time with the Cleveland & Durham Electrie 
Power, Ltd., under which the different stations would be 
operated by ‘them in consideration of annual payments in the 
nature of rent, based upon the capacity of plant available, or 
the capital expenditure incurred, and further charges based 
upon the amount of electricity produced. Out of this annual 
revenue the directors considered it necessary to set aside for 
depreciation sums which would provide for writing off the 
whole cost of buildings and plant over the terms of different 
The amount set aside for depreciation had been 
included each vear in the accounts as transfers to reserves, and 
amounted up to the beginning of the year to the sum of 
£112,000. In addition to this sum certain plant. was installed 
on the hire-purchase system and the amount accumulated in 
redemption accounts for these was £21,360, the total being 
£133,360. What had now been done was to make a: supple- 
mental agreement with the Newcastle-on-Tvne Electric Supply 
Co., Ltd., under which they. hire-purchased all the stations to 
the Newcastle Co.. whereas before they were only hired. the 
consideration being annual payments over a term of 15 
vears to cover the hire and purchase of the stations that the 
company nbw owned. The terms of the agreement were 
favourable to the Waste Heat Co., and they provided security 
for the redemption of capital over a definite term of 15 vears 
instead of ever-varving terms with -interest during that 
period. The net revenue showed an increase of £576, but it 
would have been greater had it not been for the severe depres- 
sion in the iron and steel trade. Some of the stations had not 
been in service during the vear. The Newport station had 
only operated to the extent of helf of its capacity, and the 
Clarence and Teesbridge stations had heen out of service. prac- 
tically throughout the whole period, though he thought the 
two latter stations might be started up again within the next 
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few. weeks. The few weeks which had elapsed in the current 
year showed a continued improvement over 1922, but he would 
hesitate very much to make any forecast as to the future until 
there was greater. stability jn the iron and coal market. 


. ^ The: profit for 1929 was £60,738 plus 


‘Chelsea Electri- £415 brought. forward. and £2,820 for 
. “city Sttpply interest. Debenture interest is £4,260, 
~" Cê., Ltd. 6 per cent.. is paid on the preference shares, 

"LN р ''' £17,000 is put to reserve for renewals, de- 
preciation and contingencies, £10,000 to reserve fund, and the 
total dividend for the year on the ordinary shares is 10 per 
cent., leaving £6,195 to be carried forward. ‘The report con- 
tains brief reference to the London Electricity Inquiry and 
the-Parliamentary Bill promoted by the companies. The 
stearn-driven plant in Chelsea is to be closed down and the 
whole of the power required will be taken from the power 
` station of the Central Electric Supply Co., with the exception 
of that generated by the Diesel oil plant installed at the Manor 
Street station, which has proved economical in working. 
With this object in view suitable transforming plant is being 
. installed. It is hoped that the use of the steam-driven plant 
will be finally discontinued by the end of April. 'A reduction 
in the maximum price for current was made last yeur, and it 


is intended to make a further reduction in the maximum price | 


as from the end of the current quarter. The number of 30 


watt lamp equivalents connected at December, 1992, was: 


370,357, an addition of 11,079 during the year; total kWh sold 
5,268,420, an increase of 439,816 kWh. The directors have de- 
сеа ќо recommend the adoption of a new set of Articles on 
modern and up-to-date lines, which will include an increase in 
the directors’ fixed remuneration to £2,500 per annum (this 
being the minimum paid by any of the other West End elec- 
tricity companies). The present Articles are 34 years old, and as 
they have not been amended since 1901 they contain a number 
of somewhat archaic provisions which it is thought should now 
be superseded, and are lacking in many modern regulations, 
such as a provision for the capitalisation of profits and certain 
provisions required for Stock Exchange purposes, which it is 
thought should now be adopted. Meeting: March 21st. The 
resolutions to be submitted at an extraordinary meeting which 
will follow the annual meeting include one subdividing the 
existing shares into five of £1 each. 


| The capital expended during 1922 was 

Mein d Hil £10,297. The number of consumers is now 

Electric Lighting 6,796. The kW corinected increased from 
Co., Ltd. 10,929 to 11,474 kW and the profit from 

£38,219 to £56,628. The available profit is 


£60,903, out of which £21,638 is absorbed by depreciation, re-. 


newal and reserve fund, special reserve, debenture interest, and 
other charges, and income tax. After paying the 6 per cent. 
preference dividend (less tax), £1,236 1s distributed to staff 
under the co-partnership scheme, £3,000 is transferred to sink- 
ing fund in respect of 7} per cent. seven-year notes, 10s. per 
ehare is paid on the deferred shares free of income tax, and 
£15,132 is to be.carried forward. The combined dividends are 
the equivalent of about 134 per cent. on the subscribed capital. 
The charge for electricity was reduced last July and further 
from the beginning of January. These reductions will mean 
a saving of £17,000 per annum to consumers. The report 
states that steps were taken to protect the company's interests 
at the London Electricity Inquiry, and a petition has been 
lodged against the Bill of the London Electricity Joint Com- 


mittee, 1990, Ltd., as it affects the company's interests. 


Meeting, March 22nd. 


Brompton & Kensington Electricity Supply Co., Ltd.— 


The report for 1922 shows a revenue credit balance of £51,921, 
plus £3,733 brought forward. Preference dividend, 7 per 
cent.; to depreciation, £7,031; to reserve, £10,000; ordinary 
dividend 12 per cent. for the year and a bonus of 1s. 6d. per 
share, leaving £7,590 to be carried forward. [amps connected 
. Increased by 19,022 to 521,834; customers connected increased 
from 8, to 8,656; gross receipts increased from £110,130 to 
£121,459; expenditure from £69,089 to £70,235; net receipts 
from £41,041 to £51,291. Average price obtained per kWh 
0.28d., against 5.2364. in 1921. Meeting: March 22nd. 


Lianelly and District Electric Lighting and Traction Co., 
Ltd.—The directors recommend a dividend on the ordinary 
shares of 7 per cent. for the year 1922, less tax, leaving to be 
carried forward £980. To meet the costs of extensions and to 
provide funds for future development, it is proposed to increase 
the capital by the creation of an additional 100,000 preference 
aud 100,000 ordinary shares. : 


Austin Motor Co., Ltd.—The report states that the trading 
loss, before providing for depreciation of stock and tools, for 
the two years 1920 and 1921 was £381,923 (including normal 
depreciation .£193,824). The amount written off stock and 


tools, the debt due by the Société Anonyme Austin, and com- - 


pensation for delayed payment, &c., is debited in the balance- 
sheet at £1,951,924, and after deducting the balance brought 


forward and reserves there is a debit to profit and loss account. 


of £1,883,601.—The Times. 


Metropolitan-Vickers Electrical Co., Ltd.—Dividend on 


the ordinary shares of 124 per cent., less tax, for the year 
1922, the same as for the previous year. 


· to new issues that 15 a feature of the moment. 
number of cases, prices of new issues go to a premium after 


Newcastle and District Electric Lighting:Co., Ltd.—The 
net profit for'1992, after charging interest on debentures and 
loans, allowing £12,500 for depreciation, and placing £4,000 to 
general reserve account, was £11,279, plus £13,725 brought 
torward. А dividend at the rate of 5 per cent. (less income 
tax) requires £10,970, leaving £14,034 to carry forward. A 
further £4,480 of the company’s second mortgage debentures 


` has been redeemed and loans amounting-to £4,528 have been 
` repaid during the vear. 


During the latter part of -the year 
£53,600 third mortgage debentures were issued and allotted. 


Thomas Tilling, Ltd.—The directors report that after pro- 
viding for fees and interest on sinking funds and first mort- 
gage debentnres, the profit for 1922 was £154,016 (against 
£130,904). £37,637 was brought forward. After deducting 
interest’ оп the income debenture stock, £19,930, and the 
preference dividend, it is proposed to pay a dividend of 15 
per cent., less tax, for the year on the -ordinary shares. 
£67,536 1з to be carried’ forward. | 


Stewarts & Lloyds,. Ltd.—After providing £70,000 for 
depreciation and making provision for income tax and corpora- 
tion profits tax, a dividend of 2s. and a bonus of 6d. per share 
on deferred shares for the year 1922, Loth free of tax, are 
recommended, placing to reserve £100,000, to employés' benetit 
reserve £10,000, and carrying £150,000 forward. 


Eastern Telegraph Co., Ltd.—Final dividend for 1922 of 
24 per cent., free of tax, on the ordinary stock, making 10 
per cent., free of tax, for the year. The accounts will not be 
үм in time to allow of the annual meeting being held in 

ay. i А ; P ias uy | " 


Eastern Extension, Australasia and China Telegraph Co. 
Ltd.—Final dividend for 1922 of 23 per cent., eat аса 
tax, making 10 per cent., free of income tax, for the year. The 
annual meeting cannot Бе’ held in Мау, as the accounts will 
not be completed in time. .° . > . ZEE 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 : — 
Consolidated Gas Electric Light and Power Co. of Baltimore.— $2,922 000 
new common stock in shares of $100 each, partly paid and fully paid. | 
The undermentioned securities have been ordered to be 
officially quoted :— | 
Toronto Power.—£2,544,623 4] per cent, guaranteed debenture stock. 


British Insulated & Helsby Cables, Ltd.—Final dividend 
on the ordinary shares of 64 per cent. and a bonus of 5 per 
cent., making a total distribution of 15 per cent. for the year 
(the same as for 1921). 295,000 is placed to reserves and depre- 
ciation, and £390,000 is carried forward. 


Direct Spanish Telegraph Co., Ltd.—Total diviaends for 
the year 1922: 10 per cent. on the preference shares, less in- 


ue tax, 10 per cent. on the ordinary shares, free of income 
ax. | 


Electro-Bleach & By-Products, Ltd.—Profit for 1999 
£51,281, plus £79 brought forward. Final dividend of 5j per 
cent. on the preference shares (making 9 per cent. for the year) 
and of 18 per cent. on the ordinary shares. £14,116 to reserve 
and £1,244 carried forward. | 


W. Canning & Co., Ltd.—Balance of profit’ for 1922, 
£34,350. From this is deducted the deficiency from 1921, 
£22,218, less adjustment on settlement of excess protits duty, 
£6,000; plus £4,660, balance of preliminary expenses, leaving 
a balance of £13,472, out of which a dividend of 5 per cent. 
per annum, less tax, is to be paid on the ordinary shares, carry- 
ing forward £2,409. E су | 


British Aluminium Co., Ltd.—The directors recommend a 
final dividend at the rate of 5 per cent. per annum on the 
ordinary shares, making 5 per cent. for the year, the sme 
as for 1921. £15,777 carried forward. 


Midland Electric Corporation for Power Distribution, Ltd. 
—Final dividend of 6 per cent. on the ordinary shares, making 
10 per cent. for the year; £44,000 i$ carried forward. 


ee 


STOCKS AND SHARES. - 


TUESDAY EVBNING. 


WHILE business is described by Stock’ Exchange men as being 
patchy, there is a fair amount of trade being. done, more parti- 
cularly of the investment and semi-investment order, ‘Plenty 
of money is available for such purposes, nor are its possessors 
at all reluctant to utilise it in stocks and shares of sound 


. description, particularly, of course, those in which there is a 


fair prospect of the prices improving as time goes on. This 
latter consideration it is which prompts the ready subscription 
In the greater 


allotment, and as soon as stags are cleared out of the way, the 
premium develops into something substantial. A good many 
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new companies are known to be on the stocks ready for launch- 
ing in the near future, but some of them are already held over 
until after the Easter holidays. 

Something approaching a mild slump has occurred in the 
market for the stocks and shares of the Eastern cable group. 
This 1s due to one of the periodical waves of apprehension that 
agitate the minds of proprietors of these cable stocks and shares 
at such times as those when the wireless systems happen to 
receive rather more than usual attention. Owing to one or 


two speeches which have been made lately, it is taken for. 


granted by some of the more timid proprietors of cable invest- 
ments that the cable companies are '' down and out,” and that 
it will only be a matter of a few years before they will have to 
sell their gear for scrap. Curiously enough, it takes little to 
jar the nerves of shareholders in these companies, the result of 
whicb 1з seen in falls of 6 in Eastern ordinary and about 20s. 
in Eastern Extension, Western Telegraph, and Globe ordinary 
shares. The rest of the cable market is very steady, and by 
odd coincidence, Marconi shares, which might have been ex- 
pected to advance in directly opposite relation to the fall in 
cable shares, have also declined. Marconi ordinary at 2 11/16 
are 1/16 down. The bull point for Marconis is the Govern- 
ment's recently-announced decision to allow private enterprise 
to take part in the “ wireless chain " of the Empire. 

The directors of the Chelsea Electricity Supply Co. have con- 
vened a meeting this month to discuss the advisability of sub- 
dividing the present £5 shares into others of £l each, thus 
following the exainple set by the City of London, the County 
of London, and, more lately, the Brompton and Kensington 
companies. For several vears past, attention has been drawn 
in this column to the various arguments in favour of splitting 
shares of £5 denomination, but the directcrs, while taking the 
matter into consideration, have generally retorted that to do 
so would be to fan a flame of speculation which would be un- 
desirable, having regard to the purely investment character of 
the enterprises concerned. It has been shown, however, by 
the experience of the three companies already cited that this 
splitting need not by any means encourage a speculative 
market, and the example of Chelsea, coming upon the heels of 
the Brompton and Kensington's action, wil probably be 
followed by the others in course of time until they are all in 
line with shares of £1 each. 

Several of the shares in the home electricity list are ex divi- 
dend, and, allowing for the deductions, the alterations in price 
are slight. Modest rises have occurred in Brompton ordindry 
and County of London new ordinary at 35s. 6d. and 9s. pre- 
mium respectively. Charing Cross ordinary at 10} are the 
fraction up. Urban ordinary rose to 30s., a gain of half-a- 
crown. Brush are better at 25s. 9d., and Aluminium Corpora- 
tion ordinary at 234 put on six points, the preference at 404 
being 2 up. In the foreign group, Kaministiquias at 1224 
show a rise of 4 points. 

Babcock & Wilcox at 3$ are 1/16 lower, but British Alumi- 
nium rose another ls. to 19s. 9d., and British Insulated ordi- 
nary at 49s. 44d. are 1/32 barder. 
ference improved at 23, on the dividend announcement; the 
ordinary receive 124 per cent. Edisons fell back to 4s., losing 
Is. 6d. out of their last week's rise of 2s. 3d. Rumour con- 
tinues to sport with various expectations of what is going to 
happen to the company with regard to its possible reorganisa- 
tion. The latest theory 1s that anything of this nature will 
be postponed until such time as the business has sufficiently 
recuperated to enable the directors to go to the shareholders 
and ask them for more money, if necessary, upon the strength 
of the better results which are being achieved owing to the 
profits on the sale of broadcasting apparatus. General Elec- 
tries, and shares in other companies concerned in the same 
branch of wireless business, are unchanged. 

The electric railway stocks, after being a decidedly good 
market, lost some of their ground, Metropolitans, for instance, 
going back to 65 after touching 652. Underground Electric 
£10 shares subsided to 31, and the А " shares from 9s. 64. 
went back to 8s. 6d. Districts followed a somewhat similar 
Course. The reason is simply that there is not very much 
more to '' go for "" at the moment, the reports, dividends and 
meetings having been duly made public. There is undoubtedly 
u little disappointment felt with Lord Ashfield’s statement 
that nothing is to be attempted, at the moment, in the way 
of reorganisation of the Underground company's capital. It 
had been quite expected that some scheme would be put in 
hand this spring for placing the company’s shares on a differ- 
ent basis, but while the directors have this in front of them, 
they intend to postpone its practical carrying into effect until 
a later date. 

Traction issues are irregular. There are rises of 3 points 
in Mexican Light & Power common and preferred shares, but 
Mexico Tramways five per cent. bonds show a loss of a point 
at 864. London & Suburban Traction preference at 118. are 
ex the dividend of 1s. a share just paid. British Columbia 
stocks are firmer. Brazilian Tractions at 544 show a rise of 
1}. Anglo-Argentine Tramways seconds are easier at 3 9/16. 

With rubber down to 18. 44d. per lb., hopes of shareholders 
in rubber companies begin to dwindle in proportion. Business 
continues to run on very tame lines, and the market is jn a 
setni-stagnant condition. Armstrongs are better at 19s. 3d. 
Other shares in the iron, coal and eteel market present a 
firmer front, the increasing chaos on the Ruhr being put for- 
ward as a reason why British companies engaged in the iron 
industry should be doing very well at the present time. 


Metropolitan-Vickers pre- ' 


SHARE LIST OF BLECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 
Dividend. Price 


Nom. ———— Mar. 18. Rise or Yield 
| £ 1921. 1922. 1923. fal. . . p.c. 
Brompton Ordinary  ... 1 12 12 35/61 +64. £610 0 
Charing Cross Ordinary T 5 9 14 103 “+3 617 8 
do. do. do. 44 Pref. 5 4 44 4 — 5 7 5 
Chelsea КИШЕР АШЫ; 5 6 10 ай = 519 6 
City of London ГИ 1 14 15 4 — (“678° 
do. ао. 6 % Pref. ... 1 6- 6 28/- — 5.4 4 
County of London € $5 1 8 10 84/06 | — b 16 0 
do. do. 6% Pret... 1 0 6 14 == 54 4 
Edmundson's Ordinary ... 3 Nil — 23 — Nil 
do. 6 % Pref. 5 19/. — 48 == 618 4 
Kensington Ordinary 5 10 12 . 9 == 618 4 
London Electric .. TM is 8 4 10 4ixd — 614 2 
do. do. 6% Pref. ... 5 6 6 bàxd + à 5171 
Metropolitan О т 5 т 84 fxd — 6 8 9. 
do. 43% Pref. 5 44 44 4k — 6109 
Newcastle-on-Tyne Ordinary ... 1 Nil — i — Ni 
do. 5 ' Pref. ... 1 5 5 159 .— 610 
do. | % Pref. .. 1 7 "0 22/6 == 6 4 6 
Notting Hill, 6 per cent. Pref... 10 6 6 91 = 639 
North Met. Elec., 6 % Pref. 1 6 6 ls — 518 0 
Urban Ordinary ..  .. n 8 Nil — 1$ + мі 
до. 5% Pref... 5 2 — “a — 617 8 
St. Јатев' and Pall Mall 5 19 144 loOxd — 618 0 
South London 4 7 10 et — 6 8 0 
South Metropolitan Pret. 1 7 1 lA4xd — 5 14 10 
Westminster Ordinary . T Б 10 12° Sixd — 619 8 
Whitehall Elec, Invst, 74% Pf. Ta Th 19/6 +60. 715 9 
HOME RAILS. | 
Central London Ога. Assented Stock 4 4 10 +9 514 2- 
Metropolitan es 00. 0e 7. 0 91 8) `6х4 du 578 
do. District ... PL UM -1 68 blàxd +4 516 6 
Undergroun Electric Ordinary. 0 Nil Nil м — i Nili: 
do. do. “A” . 1 Nil Nil 8/6 —1/. Nil 
do. - do. Income Stock 4 5 95%ха —1 *6 4 10 
TELEGRAPHS AND TELEPHONES. 
Dividend. 
à 1920. 1921. 
Anglo-Am, Tel. Pref. ...  .. Stock 6 6 104 — 516 5 
йо. Del... сю. w 14 346 X 921 — 6 11 10 
Chile Telephone...  ..  .. 5 6 6 E — 416 0 
Cuba Sub. Ога. .. .. .. 10 7 7 74 — +96 8 
Eastern Extension | .. .. 10 10 10 174 —1; 614 0 
Eastern Tel. Ord.... ..  .. Stock 10 10 17th —6 612 3 
Globe Tel. and T. Ord. ... 5e 10 10 10 xd  — 3 51 0 
do. do. Pref...  .. 10 6 6 JgMixd — 6 710 
Great Northern Tel. _... .. 10 24 23 28 — 717 2 
Indo-European... .. .. 925 10 10 854 == 710 
Marconi  .. he 2 1 25 15 2} —А 511.6 
Oriental Telephone Ord. б 1°. 18 19 - 2% — *4 18-6 
United R. Plate Tel. ..  .. 5° 8 8 74 = '5 68 
West India and Panama s 10 Nil Nil bl. — * . Nfl. 
Western Telegraph ... ... 10 10 10 178 — 4 nN 9 
HOME AND FOREIGN TRAMS, &C. — 
Anglo-Arg. Trams. First Pref. b 54 E a2 — 7-68 
do. do. 2nd Pref. 5. Ni 5 8з —À 879 
do. do. 5%Deb. Stack 5 6 844 .—1 518 8 
British Electric Traction Ord. i 44 — 744 — 609 
do. do. 6% Pref. 95 6 6 99 = 61838. 
Brazil Tractions... . 100 Ni Nil 566 | +2 .1 6 5 
Brit. Columbia Elec. Rly. Pee. Stock 5 5 814 — 628 
do. do. Preferred 22 b 99. 774 +1 *6 18 
do. do. Deferred is 8 124/. 903 —1 617 6 
. do. do. . Deb... " 4 4i 794 +2 6 7 6 
Lond. & Sub. Trac. 5 % Pref. 1 2 3 10Џ.ха — 9 20 
London United Tram. Deb. ... Stock. 4 4 634 — 6 6 0 
Mexico Tram. 5 % Bonds  ... — Nil Nil 804 —1 6 2 8 
do. 6 % Bonds ses X Nil Nil 618 — Nil 
Mexican Light Common ` ... `100 Nil Nl 94 +3 Nil 
do. Pref. ... .. 100 МИ Nil 524 ` *3 - Nil 
do. lst Bonds ..  — ‘Nil 5 61 +1 31113 
MANUFACTURING COMPANIES. — : 
Babcock & Wilcox өз» wee 1 15 16 88. — 48 4 
British Aluminium Ord. 1 #10 5 19/9 +1/. 616 
British Insulated Ord. ... 1 15 16 2.8 +% 610 
Callenders... 1. 15 15 2:9 tù 615 4 
do. 64 Pref. à 1 6 64 le — 5 9 § 
Crompton Ord. se se .. .1 10 6 11/6 = 514 4 
Edison-Swan " TEC 1 10 Nil 4/. —1/6 Nil 
do. до. 6% Deb. sss .. Stock 6 б 61 — 8 1 4 
Electric Construction ... eee 1 10 10 98/. = 7 210 
English Electric ... 1 8 5 19/8 — 516 0 
йо. do. Pref. 1 6 6 19/. = 6 6 4 
Gen. Elec. Pref. ... 1 06 6 293 — 6 16 10 
do. Ord. 1 10 5 19/8 — 540 
Henley Mis. ox. ly. Ош 1 15 15 xd — 6 6 2 
do. 44 Pref. ..  .. e Б 44 44 4 — 5 6 0 
India-Rubber |... ... .. L l0 — 19 ^— | == 
Met.-Vickers Pref. de’ x 2 8 8 23 + 680 
Siemens Ord. ur "ONT 1 -10 10 30/9 = Nil 
12 20 20 - 98: — *4 19 9 


Telegraph Con,  ... 


* Dividends paid free of Income Tax. 


t New shares. 
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J ELECTRICAL SPECIFICATIONS AND CONTRACTS. 


A JOINT DISCUSSION. 


“Tue Preparation of Estimates, .Specifications and Contracts 
for Electrical Work," was the subject of a discussion at a 
joint meeting of the National Association of Supervising Elec- 
triclans and the Association of Engineers-in-Charge in London 
on February 27th. As on a previous occasion when a joint 
meeting of these two bodies was held, there was & large 
attendance and an animated discussion. Two papers were 
read, the first being a Joint one by Mr. W. E. Highfield and 
Mr. Alan Kirk (N.A.S.E.), and the second by Capt. A. E. 
аа (Engineers-in-Charge). Мг. T. C. Cooper, M.A., pre- 
sided. : 

Mr. W. E. HIGHFIFLD read the first paper, which was con- 
fined to interior wiring. The average specification, whether 
issued by a consulting engineer or à contractor, was a docu- 
ment, he said, which sometimes left & good deal to be desired. 
It must be sufficiently clear and explicit to hold good in a 
Court of Law, and if two interpretations could be given to 
any part of it, i¢ had failed in its purpose. The customer was 
generally non-technical, so that the specification must be such 
that he could understand the essential clauses, and drawn up 
in such a way that it could be compared with a second speci- 
fication. Аз to the points on which the contractor had to 
guard the interests of his customer : first of all the installation 
must comply with the requirements of the supply authorities 
and the fire insurance companies; secondly, the tender accom- 
panying the specification must be.an inclusive one, 80 that 
it represented the total cost of the installation, and if extras 
were required to make the installation complete they must be 
clearly stated. The authors opinion was that. the simplest 
form on which to build the specification was a simple diagram 
such as would be comprehensible to nearly everyone.. To illu- 
strate this, diagrams were. exhibited, the first forming the 
basis of the specification, shawing in section the building with 
the incoming service, meter, main switch, main fuses, distri- 
bution board and the fuse. boards on each floor, and the others 
showing tbe plan view of each floor with the lighting points 
and switches. It might be argued that such.diagrams were 
too elaborate to use for any and every job, but what was 
worth doing at all was worth doing well. The cost of such 
sketches was not high, and. they could be drawn on duplicate 
tear-out sheets, the duplicate forming a record quite accurate 
enough to issue as an instruction for the work. Having com- 
pleted the diagrams, the consulting engineer or contractor 
could complete the written specification to correspond with 
them, and in this connection the authors pleaded for simple 
wording. ‚Ап example of a specification was then given, such 
as would be issued by a contractor direct to the customer, the 
keynote of which was simplicity and accuracy. . The specifica- 
tion having been signed by the contractor, the tender, should 
be as short as possible, and should simply state the cost of the 
complete installation in accordance with the specification, but 
exclusive of fittings. The reason for excluding the latter should 
be given, and it might be a good thing to quote an inclusive 
sum for plain fittings in keeping with the style of house, to 
act only as a guide for the customer to assess the total ex- 
penditure entailed. 


The schedule was merely a recapitulation of the specifica- - 


tion and sketches, and an example of how this should be 
drawn, up was given. It was in the form of a table giving 
the number of the room, the number of points, lamps, watts, 
switches, and the fittings, with the totals. 

If the specification were drawn up by a consulting engineer 
instead of the contractor, it should still take the same form, 
but some variation was required. Information would be re- 
quired by the contractor about the walls and floors, and con- 
sequently the sketches must be replaced by proper scale plans 
and the necessary information, otherwise the contractor could 
not estimate accurately for his tender unless he visited the 
site. А visit to the site, however, should always be made 
where possible, because information was thus gained which 
it was not always possible to give in plans or specifications. 

Another method of dealing with the specification was to 
prepare electrical bills of quantities. A supplementary frontis 
sheet would cover the conditions of contract and specification 
of materials and fixings, and to these would he added the 
plans of the building. This method was one of extreme ac- 
curacy, as such a priced bill of quantities not only gave the 
amount of the contract, but also provided a complete schedule 
of ratesrpossible for variations, and such rates had the merit 
of being absolutely proportional to the estimated amount of 
the tender. A further advantage was that with properly com. 
piled bills of quantities it was not necessary to visit the site. 

The final solution of the perfect form of specification would 
be a blending of the views of all parties concerned. 

Capt. PENN treated the matter from the point of view of 
the engineer-in-charge, and adopted a dynamo or a motor 
as his theme. The first step to be taken in making some ad- 
dition or alteration to plant, in the absence of a consultant, 
would be to prepare preliminary plans and a lay-out, abstract 
quantities and price them, consider and estimate the work in- 


volved and the cost, and make allowance for contractors’ over- 
head charges and profit, and contingencies. Assuming the 
scheme was approved by his employer, he should make his 


working drawings and plans in a manner which would leave 


no doubt in the mind of the contractor as to what. was to be 
done, and embody his intentions in a specification. Capt. 
Penn then gave a detailed description of what such a specifi- 
cation should contain in the case of a motor or generator. It 
should detail all essentials in the first paragraph, and succeed- 
ing paragraphs should deal definitely with the type, speed and 
rotation of the plant, its rating, &c., and there should be 
stipulated a number of requirements, such as the permissible 
rise in temperature, the type of construction of particular 
parts, and so on, and should explain the meaning of various 
terms, such as temperature rise, how this should be measured, 
&c. He also mentioned the tests which should be asked for, 
that bearings should be described in detail, the efficiency ex- 
pected should be stated, and the guarantees required.. The 


. acceptance test should be carried out by the contractors at 


their works in the presence, and to the satisfaction, of the 
approving engineer. The specification should also state whether 
the contractor was to provide any drawing with his tender, 
and any special drawing when the contract was placed or cam- 
pleted, in order that the charges for them: might be included 
in the tender. Nothing should be left to doubt or any am- 
biguity introduced, neither should anvthing he asked for in 
the ‘‘ fad line," as the opportunity of securing what .was 
wanted from standard manufacture had been made so pos- 
sible now that it was only waste of time and monev to resort 
to unorthodox requirements. He then read a verv instructive 
compilation in the form of a specification, conditions of con- 
tract and tender. provided by one of his colleagues relating 
to an electric lighting installation, which was. very. detailed. 
even to the extent of specifying the use of ' ' Rawlplugs ” and 
“ Crabtree '' switches. The detailed requirements in that docu- 
ment, said Capt. Penn, covered a very wide field, they were 
put comprehensively, and there was no doubt as to who the 
contractor was responsible to. It might be said that in the 
hands of an unscrupulous engineer-in-charge such a document 
might mean the ruin of a contractor, but that would not occur 
if he were dealing with a genuine engineer-in-charge. It 
might be better. however. to give a quid pro quo and insert 
an arbitration clause similar to that contained in the I.E.E. 
Model Form of General Conditions of Contract, which was 
the most valuable compilation he had ever come across. He 
felt assured that an engineer-in-charge, equipned with a copy 
of that document, together with a сору of the Institution’s 
Wiring Rules. could find sufficient material to make out a 
good specification, tender. and contract without difficulty. 
Turning to the general conditions of contract, here, as in 


the specification, it was impossible to lav down a set of con- 


ditions to meet every conceivable case. He favoured drawing 
a very distinct line between details relating to the specifica- 
lion and those of the general conditions of contract.* He gave 
a list of some of the details which should be included in the 
latter document, such as questions of responsibility, transfer 
of contract and sub-letting, termination of contract, &c., all 
of which phases were dealt with in the documents he had 
referred to. He strongly advised engineers to put themselves 
in the correct legal position of being able to force the carry- 
ing out of the obligations entered into, or be forced to carry 
out their own obligations in a properly worded tender or 
contract, and so make it possible for goodwill to prevail 
throughout. 

After setting out what should be included in the instruc- 
tions to persons tendering, and a form of schedule of tender, 
he referred to the drawing up of a form of agreement or form 
of contract after & tender was accepted. He preferred a 
two-part contract, one copy of which was handed to the con- 
tractor, after being signed by both parties, and the other part 
retained by the purchaser. In asking for tenders for epecial 
plant, or apparatus of & proprietary nature, it was as well 
to insert a clause permitting deviations from the specification, 
provided it did not affect the essential requirements: otherwise 
it might possibly prevent some contractor from tendering who 
had equally good wares, but which did not quite conform to 
the stipulations laid down. It was essential to commit to 
paper all that was required to be done, so that there should 
be no misunderstanding. 

Discussion. 


The CHAIRMAN, opening the discussion, said that difficulties 
sometimes arose as the result of the human element entering 
into the preparation of specifications, &c., and mentioned the 
case of a clerical error that bad resulted in the loss of a large 
sum by the contractors concerned. Capt. Penn, he said, had 
looked at the matter from the maintenance point of view, and 
if he succeeded in getting plant of the description he had speci- 
fied he would be very lucky. At the same time, one must 
have an ideal in order to get the best. 
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Mr. T. H. WiNDIBANK expressed the opinión that if con- 
tructors could always get epecifications put lefore them ав 
complete in detail as that suggested by Capt. Penn they would 
wipe out half the bad work which was done, and if Capt. 


Penn's ideals were always insisted upon probably half the 


inanufacturers of machines would have to go out of business. 
He agreed that there should be no ambiguity, and nothing 
. Should be included which was not orthodox. Again, many 
specifications were prepared without sufficient forethought as 
to what the market had to offer. 


Mr. W. MACLAREN appealed for simplicity, and said that 
engineers-in-charge wanted to eliminate the plumber and iron- 
monger who set up as electrical engineers. As to goodwill 
between the parties concerned, he was of opinion that honest 
people would do honest work if dealt with honestly. 

Mr. S. CARTER considered that it was unfair to the contractor 
to insert a clause in the specification to the effect that the 
work was to be carried out as the engineer might direct 
unless the directions were given before the price was stated. 
He disagreed with the statement that if Cant. Penn got what 
he wanted he was lucky ; if an engineer knew what he wanted 
and stated it, there should be no question of luck. 


Mr. W. J. Revert. pointed out that sometimes the engineer 
did not know what he wanted. A point to be considered in 
connection with snecifications was the type of building dealt 
with; in some the screwed-conduit system was necessary, 
whilst in others the lead-covered system could be used with 
advantage, п saving in cost effected, and with the minimum 
of inconvenience to the client. The screwed-conduit system 
was not infallible. With regard to supervision, he would like 
to see a clause inserted specifving supervision of the work 
by a member of the N.A.S.E. More attention should be paid 


to the man who could only spend a comparatively emall 
amount. 


Mr. H. J. WILLINGHAM appealed for a close liaison between 
purchaser and supplier, and for mutual trust. All sorts of 
details might be stated, but there were people clever enough 
to wriggle round them, and invitations for tender should be 
made to reputable firms. He disagreed with the inclusion of 
a hard and fast penalty clause, because if a contractor was 
pushed he might skimp his work, and the engineer had to 
think of the maintenance of the plant installed. If there were 
goodwill, there would not be the need for allocating a large 
sum for contingencies. Again. he did not think sufficient 
attention was given by the purchaser to spare parts and inter- 
changeability. 2 

Mr. A. J. STILING spoke of the difficulty of eliminating doubt, 
and said it was most imnortant that the size of sub-mains 
should Бе stated always. He also advocated that cutting away 
and making good should be excluded from the contract, and 
left in the hands of the builders, especially having regard to 
the fact that the interests of various trade nnions were in 
conflict. He had no doubt that the use of billa of quantities 
was the fairest means of tendering. and this left only three 
points on which to differentiate between contractors; namely, 
their buying abilities, the labour question, and the nrofit re- 
quired. 

Mr. С. P. Garnett said that if he were a motor maker and 
was asked to go into all the things specified oy Capt. Penn. 
he would feel quite hurt. Capt. Penn had spoken of good 
faith. bet his specification was evidence that he had mis- 
trusted. the other fellow, and with more good faith a great 
deal of time could be saved. 

Мг. F. T. ALLDREAD expressed the opinion that a specifica- 
tion which would hold an unscrupulous contractor, would 
run into six or seven volumes, and the best thing to do was 
to prepare a clear specification and distribute it among re- 
putable firms. 


Mr. R. H. Parsons emphasised the importance of stating 
where the job began and ended, after which the engineer 
should decide what he really wanted. An engineer did not 
care what size the bearings were: he wanted the machine to 
run, and the contractor knew more about bearings. There- 
fore, he should send out a list of things he wanted to know 
and nothing that he did not want to know. He was in 
favour of a penalty clause, but it should provide for a pre- 
mium to the contractor if. he completed his work early as 
well as a penalty if he was behind. 

Mr. AMBROSE considered that the first part of Capt. Penn’s 
paper was a specification for a designer rather than for an 
intending purchaser. The engineer should not try to design 
the machinery. 

Mr. R. W. WHrITLEY said that if it were necessary to have a 
specification, '' stick to clarity and brevity," but if it were not 
necessary to draw up a specification, '' then don’t.” 

Mr. Kirk, replying to the discussion, did not see why a 
standard specification could not be drawn up which would 
applv to the wiring of a factory or a house. With regard to 
unscrupulous contractors, if a consultant got hold of an un- 
scrupulous contractor it served him right, because he should 
know what contractors could do. He was against advertising 
for tenders, because every Tom, Dick and Harry tendered, 
and there were plenty of good contractors who would not 
put in bad work, in London at anv rate. He would like to 
see contractors as a bodv refuse to tender when they were at 
the mercy, not of a definite engineer, but of anvone who 
might be appointed from time to time. He agreed with a 
nenaltv clause. provided it worked both ways. He did not 
like the word “© contingencies,” contending that if a man 
specified what he wanted there should be no need for contin- 
gencies. With resard to provision for extensions, if a consult- 
ant marked the size of his sub-mains that did not arise, but 
if he did not. then the number of spare ways should be given. 
He would always try to exclude cutting away and making 
good from the contractor’s tender. There was only one fair 
wav of issuing invitations for tenders, and that was bv elec- 
trical bills of quantities; some London contractors did that 
and he honed that before long they would all be doing it. 
As to quality. if an engineer knew what he wanted, why 
not state it? But there was a difficulty: if, in the specification, 
X’s switches were stated. manufacturers of other tynes won- 
dered how X had got at the engineer, but if X’s “or equal ” 
were stated, the contractor might use Woolworth’s. 

Capt. Peny said that some people managed to get ceneral 
contract conditions mixed np with a specification, which made 
it look formidable. Referring to the remark about supervision 
by a member of the N.A.S.E., did not Mr. Revell see that if 
he were doing that he would be an engineer-in-charge? 
He had found а necessity for a  penaltv clause in 
some cases, but undoubtedly it should cut both wavs. The 
inclusion or exclusion of cutting away and makine good de- 
pended upon circumstances, but he would exclude them where 
possible. As to the criticism that he was teaching motor 
makers their hnsiness, he had specifically stated that he would 
not ask for fads or апу ито unorthodox, but if a snecification 
referred to a special machine, with a definite speed and out- 
put, and he found that it would he an advantage to have a 
terminal box in a particular position, he would ask the con- 
tractor to quote for the box in that position. With resard to 
enecifving such things as Rawlpluas, if a man wanted them 
there was no reason whv he should not sav an and he bimeelf 
would rather sav what he required in a specification than ask 
the contractor what he vronosed. althouch he would be amen- 
able to a conference. On the question of goodwill, the amount 
of rone thev were able to give depended on the individual 
with whom thev were dealing, and the more rope they gave 


the more goodwill would exist. | 


THE TRAINING OF ENGINEERS. 


IN view of correspondence recently published in our columns 
with regard to the system of training ‘‘ Student Engineers '' 
which has been initiated by the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., we have obtained the following account of 
the scheme froin the company.— 

From 1900 until the beginning of the war there was estab- 
lished in this company a system for training young men. Dur- 
ing that period 630 men entered the company's employment 
under this scheme. Of these 179 are still employed by the 
company, several of whom hold senior positions; many others 
who received their training under this svstem and desired to 
find employment outside the company are now holding respon- 
sible posts in other important undertakings. 

At the outbreak of the war, as there were no voung men 
to call upon, and as those who were under training left to 
serve with the Colours, the scheme could not, of course, be 
continued. Happily, many of these voung men returned, and 
for the time being, therefore, it was not necessary for the 
company to engage further numbers. In the course of time, 
however, there again beeame a paucity of suitable young men, 
and the company then formulated the present scheme of train- 
ing. | 


This scheme, the training course of which is on a much more 
comprehensive scale than that of the earlier scheme, was for- 
mulated entirely for the purpose of providing the company 
with suitably-trained young men for filling new offices and 
vacancies as these arise, and it is hoped that manv of the 
students passing through the course will eventually be во 
employed. 

Nature of the Course.—The course extends over a period of 
three years, and the student will receive training in the follow- 
ing branches of the company's business :— \ 

The student will first go into the Control Room, where he 
will become familiar with the general layout of the whole of 
the svstems controlled by the company. Не will etay one 
month in this position, part of which time will be spent in 
visiting the various power stations and sub-stations through- 
out the area of supply. 

The student will then be given two months’ experience in 
connection with work on low-pressure mains, during wich 
period he will he emploved on cable maintenance work, ine‘ud- 
ing jointing, fault localisation, &c. 

He will then have three months’ experience in connection 
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with work on high-pressure mains, and will spend this period 
in the same manner as on low-pressure mains. 

| The next two months of the student’s training will be spent 
in the teat house, where he will obtain a knowledge of the 
construction of meters and gain experience in the methods of 
connecting and testing meters. 

The student will then spend three months on sub-station 
work under the senior attendant in different ‘‘ rotary " sub- 
stations. Afterwards a period of 12 months will be spent in 
one or more of the main power stations under the direct 
orders of the resident engineer, and a certain amount of this 
time will be given to boiler-house work, where experience 
he a obtained in the firing and general operation of boiler 
plant. 

The next six months will be devoted to construction work, 
which will include transformer and other plant repairs. A 
portion of this time will he spent in the construction estimat- 
ing office. 

By this time the student will have completed 99 months of 
his period of training. At this stage the Student Engineer 
Permanent Committee, which was established for the purpose 
of administering the scheme, will consider whether or not the 
student is suitable for recommendation for further employment 
by the company, and if so, in what particular line or lines of 
the company's business he will he most suitably employed. 

The student who is offered and accepts further emplovment 
will spend the remaining seven months of his training period 
in specialised work, in order to fit him for the position which 
it is proposed he should occupy. 


The student who is not offered or does not accept further - 


employment will spend the remaining portion of his three 
vears’ training in such derartment, or departments, as the 
Permanent Committee shall decide. and in deciding this the 
committee wil, as far as practicable, have regard to the 
student's wishes as to which department, or departments, he 
should be employed in. 

The student is required to enter into an agreement with the 
company, under the terms of which he receives a salary of : — 


30s. per week for the first year. 
358. per week for the second усаг. 
40s. per week for the last vear. 


The agreement provides that the student will receive instruc- 
tion in the working of the following branches of the com- 
panv's business :— 


Power station operation. 

Sub-station operation (rotary and static). 

Extra-high-pressure distribution, including repairs and 
maintenance. 

Low-pressure distribution, including repairs and mainten- 
ance. 

Construction, including extra-high-pressure and low-pres- 
sure cable laying. 

Overhead line and sub-station erection. 

Meters. i 


Further, and so far as the company considers expedient and 
desirable. the student engineer will be allowed opportunities 
of receiving instruction in other branches of the company's 
business. 

The company has, up to the present, entered into agree- 
ments with eight students, two of whom have already com- 
menced their training. and the commencement of the training 
of the others will follow at short intervals. 

It is impossible at this stage to say what number of students 
the company will eventually be able to deal with. as ex- 
perience has to be obtained of the numbers of men that can 
be conveniently and efficiently trained at any one time; and, 
further, the company naturally does not desire ,to overload 
itself with trainees. 

From the varied nature of the training that will he given 
the company does not expect to receive anv useful service from 
the students during their training period. It does, however, 
hope that the scheme will provide it with a number of fullv- 
qualified men suitable for filling responsible positions in the 
company's business. 


NOTES FROM CANADA. 
(From Our Special Correspondent.) 


AcconDING to the Canadian Engineer, the approval of the 
Lieut.-Governor of Quebec Province has been given, authoris- 
ing the placing of a contract for the construction of a dam on 
the Kenogami Lake, which will cost about $2,500,000. The 
object of building this dam is, apparently, to give better regn- 
lation of the water levels, and so enable two large local pulp 
mills to be operated continuously, rather than with any view 
to obtaining increased horse-power development. 

It is reported that a new company has been formed as a 
subsidiary of the Shawinigan Water & Power Co.. under the 
name of the St. Maurice Power Cao., with a capital of $8,000,000 
of common stock and an authorised bond issue of $12,000,000, 
The development works will be at Grés Falls, on the St. 
Maurice River. 


The Nipigon power development of the Hydro-Electric 
Power Commission of Ontario, which supplies Port Arthur, at 
the western end of Lake Superior, with power, is to have & 
third generating unit of the same size as the two existing 
ones, viz :—19,000 h.p., in order to take care of new demands 
for power which will be made in the near future. Proposed 
development by private interests of 300,000 h.p., if the neces- 
sary permission can be obtained from the Ontario Govern- 
ment, at Calumet Falls, on the Ottawa River, is reported. 

The French River Power & Development Association, a 
newly formed organisation, proposes to develop power on that 
river; at the same time it is said that the municipalities of 
the district will urge upon the Dominion Government the 
desirability of canalising the river so as to make a direct 
water route from Georgian Bav along the French and Ottawa 
Rivers into the St. Lawrence River, a scheme which has been 
under consideration, at various times, for many years. 

An engineer’s report has recently been submitted to the 
Ontario Government on the subject of the electrification of 
the Temiskaming and North Ontario Railway. Electrification 
of the line is recommended as ‘‘a reliable and economical 
system of operation" for the main line and for several 
branches; electrification is also recommended ‘as providing 
a sound and self-supporting investment for the capital funda 


. of the Province in a further development and upbuilding of 


Northern Ontario." The total cost of electrification is esti- 
mated to be $11,914,778; this figure includes certain water- 
power development, 419 miles of 66,000-volt line at $1.709.000, 
as well as the actual electrification of the line. The Canadian 
National Railwavs have under consideration the electrifica- 
tion and proposed improvements of the lines in the Niagara 
district. | | 

These Notes have, within the past few months, contained 
some references to a large power development being carried 
out near Winnipeg., by the Manitoba Power Co. In January 
the first unit of this plant was officially started up; it is of 
28.000 b.p. 

A company bearing the name of the Back River Power Co. 
has recently obtained a sixty-vear water-power lease from the 
Quebec Government, and will develop 50.000 h.p. on the 
Riviére des Prairies, at an estimated cost of from six to seven 
million dollars. 

A Bill has been presented to the Provincial Govern- 
ment of New Brunswick, the passage of which would enable 
the Power Commissioner of that Province to create electrical 
districts in rural communities to facilitate supplying power 
to farmers, &c. 

In Nova Scotia a scheme has been proposed for the develop- 
ment of power on the Benr River. 

The Water Power Branch of the Department of the Inter- 
ior at Ottawa has issued some very interesting statistics re- 
garding hvdro-electric power in Canada. 

According to these statistics, the develoned horse-nower per 
1.000 of the countrv's ponulation is 337. Of the total of three 
million horse-nower. which is now developed, the distribu- 
tion is approximately as follows :— 


H.P. H.P. 
Ontario 1,830,000 Alberta a 45,000 
Quebec .. 1,100,000 Nova Scotia ..? 50,000 
British Columbia 310.00 New Brunswick 40,000 
Manitoba .. 110,000 ! 


The figures available indicate that the power developed 
doubles everv seven years, and it is anticipated that by 
1940 there wil! be a tofal water-power development of about 
5,600,000 h.p. in Canada. 

On the basis of nine tons of coal per h.p. vear. the water 
nower of the Dominion is now saving the burning of 
97,000,000 tons of coal annually, worth at the present time 
about $970.000,000. 


Electric Vehicles.—In the eighth and concluding article of 
The Times commercial motor correspondent on motor trans- 
port in 1923, vehicle design in 1922 and the probable ten- 
dencies of 1923 are dealt with. The progress of electric 
vehicles is also briefly touched on; he says, inter alia :— 

“ Advocates of electrically-propelled vehicles have had a hard 
struggle in this country, but patient spade work is showing 
results. A distinct advance was made in 1922, and the pros- 
pects are good. In England the advantages of electric haulage 
have become better recognised every year, but there is ample 
room for progress. 

“ Electric vehicle operation costs, as recorded by users in 
daily service, show that electrie vehicles can be run in 
England with excellent results, provided that the one serious 
shortcoming of the electric is realised, namely, its short radius 
capacity. An even bigger opportunity of reducing haulage 
costs lies in the use of factory or platform trucks. These 
vehicles are so useful that their design and operation cost 
must be left to another article. 

“Tn electric vehicles as a whole there are no signs of 
standardisation in design. In some ways this is a disadvant- 
age: on the other hand, 16 allows both motor and batterv to 
be installed with the greatest convenience as regards accessi- 
bility, loading space, and weight distribution?" 


482 


THE, ELECTRICAL REVIEW. [Vol 92. No. 2,364, Мавсн 16, 1933. 


THE ELECTROLYSIS OF LEAD-COVERED CABLES. 


AN interesting and useful paper was recently read by Mr. 
S. C. Bartholomew before the INSTITUTION oF Post OFFICE 
ELECTRICAL ENGINEERS, dealing with the corrosion of telephone 
cables on the Post Осе system through electrolysis. Mr. 
Bartholomew apparently inclines to the view of Larsen and 
the brothers Cunliffe that the conductance of the earth is 
entirely electrolytic, and not equivalent to an electrolytic 
cell shunted by a metallic conductor. In any case, however, 
electrolysis occurs, the anode being decomposed and its metal 
reduced to a metallic salt, whilst the cathode has deposited 
upon it positive ions, which cannot be ignored when the 
cathode is of metal soluble in alkali. Although cathodic cor- 
rosion does not take place in the case of iron, lead is attacked 
when it is the cathode if it is in alkali soil, the alkali metal 
—such as sodium or potassium—reacting with water and forin- 
ing alkali hydroxide, and ultimately lead hydroxide and lead 
carbonate. Incidentally, anode corrosion due to stray currents, 
and self-corrosion due to local action, may occur simul- 
taneously, and the former may accelerate the latter. 

Mr. Bartholomew points out that the weight of metal eaten 
away at the anode is equal to Itz grammes, where I is the 
current in amperes, t the time in seconds, and z the electro- 
chemical equivalent of the metal. Thus approximately 75 lb. 
of lead or 20 lb. of iron will be corroded by 1 ampere of 
current flowing for a year. The paper states that it is found 
in tramway practice that from 15 to 20 per cent. of the 
current strays from the rails, but that figures as high as 60 per 
cent. have been measured. The current leaves the track in 
the area farthest from the feeding point und returns to the 
system near the return feeder. The former is called the nega- 
tive area and the latter the positive area. In a simple system 
with a track fed at one end only, the positive or danger area 
usually. occupies about one-third of the distance between the 
negative return connection and the end of the line. The 
paper then describes the various methods of using insulated 
track feeders, and it is pointed out that the most effective 
arrangement is one in which the drop on all the return 


feeders is the same, which can be arranged for by inserting 


resistance of the proper amounts in certain of the conductors. 
The disadvantages of this, however, are the waste of energy 
in the resistance, and the fact that, as the load on the sec- 
tions changes, this arrangement cannot be designed to be 
fully effective under all conditions. The connections of the 
negative feeders should not be made at wet points in the 
track, as this encourages leakage currents at these points. 

The use of negative boosters is then discussed, alternative 
methods with one booster per section and one booster for the 
whole of the negative feeders being described. In the latter 
case the current from the negative feeders in the immediate 
neighbourhood of the power station is passed through the 
field of the booster. This, however. Mr. Bartholomew: does 
not consider a good arrangement. It is evidently not perfect 
automatic regulation, and, if there are heavy currents in the 
home sections at a time of. light load in the further sections, 
current is actually transferred along. the rails to the outer 
section to return over the negative feeders. | 

The three-wire system is briefly alluded to. It will be 
remembered that this was emploved on the City & South 
London Railway, and it is stated that it will be used on the 
South Eastern & Chatham Railway when that system is elec- 
tried. For tramways the three-wire system has not been 
looked upon with favour owing to the difficulty of insulating 
the two trolley wires of opposite polarity from one another. 

A sectionalised three-wire svstem with alternate sections 
on the positive and negative sides has been used in Brisbane, 
Winnipeg, a few towns in the United States, and in Nurem- 
berg. The continual movement of cars between the sections 
of different polarity results, of course, in great variations of 
the potential at any point, but it has been found in practice 
that conditions have been improved from an electrolytic 
point of view. 

It is stated in the report of the American Commission on 
Electrolysis that on the New Haven (Connecticut) Street Rail- 
way an experiment was made in reversing the polarity and 
making the trolley wire the negative conductor. This was, 
however, abandoned after eight years’ trial, as it was found 
that the trouble was simply shifted to outlying districts. 
With the trolley wire positive, the position of the danger area 
is definitely known to be in the neighbourhood of the negative 
connection to the rail, and with the trolley wire negative the 
amount of corrosion will be the same but the effects will be 
scattered over a wider area, and remedial measures will be 
more difficult to apply. The American report also claims that 
some improvement will result by periodical reversals of the 
trolley polarity. 

As regards electric lighting systems Mr. Bartholomew 
quotes the regulation of the Electricity Commissioners, bv 
which the leakage current must not exceed 1-10,000th part of 
the maximum supply. If this were adhered to Mr. Bartholo- 
mew thinks there would not be much trouble, but he never- 
theless says that a fair proportion of the damage done by 
clectrolytic action duo ta current from electric light and power 


systems has usually been due to definite faults—for instance, 
in one case four cables had to be replaced in one section 
within six months owing to a faulty lighting main, although 
there was a clearance of 4 ft. between the Post Office cable 
and the rail. 

On tramways it is found that even on a system worked 
practically in accordance with the Ministry of Transport 
Regulations currents of varying strengths are circulating in 
the neighbouring pipes and cables. According to a paper 
read by Messrs. J. G. and R. G. Cunliffe before the I.E.E. in 
1909, a pipe or cable 3 ft. from the rails should be practically 
immune, as the current density at that distance from the rails 
is low, unless, of course, the pipe is directly connected to 
the track. Mr. Bartholomew, however, does not confirm this 
in practice, and has himself measured 7 amperes passing 
through a pipe at a greater distance than this. This test was 
taken at a time of particularly heavy tramway load, but he 
states that a quarter of an ampere is frequently met with. 
He points out also that although the cable may not be within 
3 ft. of the rails, yet, where guard wires are in use, the rail is 
brought indirectly much nearer by the bond wires between 
the rails and the standards. 

The insertion of insulating joints in the sheathing of cables 
and also the converse remedy of carrying the current from 
the sheathing back to the power system by a metallic connec- 
tion, have both been tried in America, but each one has 
brought its own evils. The American committee which has 
been considering the subject condemns the insulating joints 
in lead sheaths except in special circumstances, but has gone 
very fully into the question of ‘‘ electrical drainage.” That 
opinion in America is not universally in favour of this latter 
method, is shown by the fact that the Manitoba Electrolysis 
Act of 1918 specially forbids the connection of gas and water 
pipes to the negative return. The object of draining, which 
is apparently carried out extensively in America notwith- 
standing, is, of course, to lower the potential of the cable 
sheath to below that of the neighbouring earth, so that 
current will only enter the sheathing and not leave it except 
by the drainage cable. The drainage may be effected by 
taking relatively small currents at one or more points. It is 
often necessary to interconnect the sheathings of telephone 
cables with lighting and power cables so as to avoid local 
differences of potential, and in such cases a fuse is installed 
in the bond connection. Where a cable system tends to 
become positive in regions remote from the railway supply 
station, 16 is necessary to use either a long copper cable for 
drainage or to resort to some other method of protection. The 
American report recommends automatic or manually-operated 
switches and meters in all drainage cables terminating at the 
power station, and that the connections should be made 
direct to the negative 'busbar or rail terminal of the feeder 
hut not to the rails themselves. The report states, however, 
that the objections to electrical drainage applv most forcibly 
to gas and oil pipe networks on account of the inflammable 


- substances carried, and in any case this drainage can never 


take the place of an adequate railway return circuit. Another 
objection to the electrical drainage system arises from a ten- 
dency towards the production of an excessive amount of alkali 
at the surface of the negative electrode embedded in the 
earth, this objection applying, of course, only in the case of 
lead-covered cable and lead pipes. Another passage in the 
same report says that this method. of protection transfers 
the trouble from where it has been most evident to new 
localities where it may require several years to manifest itself 
anew, and its early results are likely to create a more favour- 
able impression than its value as a permanent protection will 
justify. Mr. Bartholomew has had a similar experience. 
Direct connection with the negative return was only allowed 
in one case, and, following on this, corrosion of the sheathing 
of the cables took place in the neyative area. 

In America the covering of electric light and power cables 
with impregnated jute has been abandoned for some vears. 
It was found that the protective compound disappeared in the 
course of time, and that the jute rotted and, in fact, might 
even accelerate corrosion by localising it. Protective cover- 
ing was condemned by the Bureau of Standards. On the 


. other hand Mr. Partholomew has been told bv power engi- 


neers in this countrv that, in certain cases, cable of this tvpe 
has been recovered in excellent condition, and without 
difficulty, after being 25 vears in position. 

The Pest Office has quite abandoned iron pipes for its 
cables. and now uses earthenware ducts as its standard. 
The change was made from economic considerations. Mr. 
Bartholomnew, however, considers the effect of the iron pipe 
as regards electrolysis. Tt mav be assumed that the current 
traversing the route will divide itself between the lead of the 
cable und the iron pipe in proportion to their resistance, and 
апу variation in resistance. из, for instance. a pipe coupling 
or joint, will cause a portion. of the current to leave. one 
conductor for the other, and electrolytic action may take 
place if an electrolyte is present. The pipes must, of course, 
be bonded at boxes, but Mr. Bartholomew>finds that this does 
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not give complete immunity from danger. With stoneware 
ducts damage will usually only take place where the current 
definitely leaves the cable system for the soil in the positive 
area, but it may occur at other points owing to damp strata. 
The Post Office has had more cases of electrolytic damage 
with cable in earthenware ducts than in iron pipes, but the 
proper comparison would have to take into account the rela- 
tive amounts of cable in the two types of conduit. 

The paper then deals with electrical tests. It is possible 
to have a large current flowing in the sheathing without a 
voltmeter showing any large difference of potential between 
the cable and the earth; on the other hand, there may be a 
high voltage between the cable and the earth and yet little 
or no current in the sheathing. Consequently, both voltage 
tests between cable and earth and measurements of current 
in the sheathing are taken by the Post Office. А potentio- 
meter method for measurement of the current is described 
in the paper, but the present practice of the Post Office is to 
use a null method developed by Mr. Carl Hering in America. 
A measured current is passed through the sheathing in the 
inverse direction to the leakage current through it. A sensi- 
tive millivoltmeter is connected across the two points at 
which the super-imposed current is applied, and the value of 
the latter is adjusted until the millivoltmeter shows no deflec- 
tion, when, of course, the value of the current read will be 
the same as that ш in the opposite direction through the 
cable sheathing. 

The paper next gives some general notes on the corrosion 
of lead. The National Telephone Co. had extensive trouble 
in this connection in Belfast in 1900, but eventually found 
that it was due to sewage. The advisability of using an alloy 
of lead with 3 per cent. of tin has been discussed from time 
to time, but experience with cables with pure lead and alloy 
sheathing laid under similar conditions showed. in one case 
particularly, that the pure lead sheathing was the better. It 
is thought that even a small trace of bismuth (less than .1 per 
cent.) greatly increases the rate of corrosion. There also 
seems to be a difference of opinion between various authorities 
in connection with the effect of local action between lead and 
iron, some saying that iron is electro-pasitive’ to lead and 


others that it is electro-negative. Local action may be set 
up in made ground where ashes and clinkers abound, but in 
other cases is not likely to be of frequent occurrence, as 
there must be a good supply of electrolyte for ib to persist. 
The possibility cannot be entirely ignored, and ‘the actual 
appearance of the corroded cable is more or less a guide as 
to whether the damage is of electrolytic origin. If due to 
local action the lead is more or less uniformly attacked over 
its surface, but ‘‘ pitting” is characteristic of electrolytic 
action. 

In concluding his paper Mr. Bartholomew says that the 
damage has increased considerably during the past six years, 
a fact which may be due to there being so much more lead- 
covered cable in use, or because during the war the main- 
tenance of the tramway systems in this country suffered, and 
this naturally led to an increase in stray currents. He 
recommends that cable should be kept as far away from tram 
lines as reasonably practicable, and that pipes should not be 
laid in contact with tramway standards. Contact with the 
rails should be avoided in the negative area, and any drain- 
age connection in the positive area should be very carefully 
investigated before being agreed to. Не recommends that 
earth plates should be sunk and connected to the cables at 
boxes near the points where the current leaves the cables, but 
admits that this practice is taboo in Amercia. In one case he 
has measured 4 ampere leaving a cable by such a path, but 
he thinks that earth plates can be replaced more cheaply than 

cables. In this connection he mentions that he can recall no 
case of damage to a main cable in the City of London where 
the cables are connected with earth plates at every manhole, 
but this may be partly due to the dryness of the routes. 

No case of corrosion has occurred in the numerous Post 
Office pneumatic tubes, in some cases a mile or two in 
length, which are enclosed in cast-iron pipes, and many of 
which had been in use for years before the general introduction 
of electric light апа traction. 

Finally, Mr. Bartholomew insists on the’ necessity of bond 
ing iron pipes at all boxes and manholes. and on bonding 

cables and pipes together by lead strip soldered to the sheath- 
ing at all junctions of the routes. 


THE DEVELOPMENT OF NAVAL HIGH-POWER VALVES. 


——— À— eR nk — 


By H. MORRIS-AIREY, 


af 


C.B.E., M.Sc. 


(Abstract of paper read before the WIRELESS SECTION of the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THF paper records some of the stages in the development of 
the largest valves used in the Naval Service for radio trans- 
mitting purposes. The author briefly, indicates the broad prin- 
ciples on which the design of glass valves proceeded early in 
1917, stating that 500-watt valves were produced without 
serious difficulty. Eventually an 800-watt valve was used 
experimentally, but the 3,000-watt size was a complete failure. 

The electrical design of large-power valves presented no 
obstacles, but the problem of obtaining an envelope which 
would permit of the highest possible vacua being obtained and 
also be capable of withstanding the intense heat generated at 
the anode, became serious. One solution which suggested 
itself was that the heat should be removed by direct cooling, 
e.g., by making the anode in the form of a gas-tight cylinder 
which could itself form the wall of the valve. The method has 
been tried with a certain amount of success, and may finally 
be adopted for very high powers. Another method, however, 
involved the use of silica, instead of glass, for the envelope. 
A considerable amount of success has been obtained in this 
direction and the author confines his remarks to a description 
of this type of valve. 

The silica used is supplied by the Silica Syndicate, of Walls- 
end. Its outstanding features are its very high melting point 
and its low coefficient of thermal expansion. The latter 
property carries with it many advantages. There is practi- 
cally no lability ta crack when the envelope is subjected to 
sudden local heating or cooling. Many complicated constructians 
which would be impossible in glass can be carried out in silica. 
By means of simple grinding tools a silica vessel can be opened 
for replacements of filament, grid, &c., the operation being 
carried out with a certainty and reliability unknown in glass- 
ware. The high melting point allows the silica vessel to be 
heated up to а much higher temperature than glass can with- 
stand and, if necessary, cooling by means of an air blast can 
he resorted to. There are certain disadvantages in the use of 
silica. The first cost is somewhat high, but against this there 
is the long life of the envelope, which can ke opened for 
replacements almost indefinitely. 

No simple method of sealing electrical leads directly through 
silica is known to us. but a seal provided Бу the Silica Syndi- 
cate consists of a molybdenum wire sealed into a silica tube 
by means of lead, and is perfectly satisfactory up to a current- 
carrying capacity of over 20 amperes. 


The first silica valve was designed in 1916. Attempts were 
made to get the silica body constructed by manufacturers of 
silica mercury lamps, Lut without success, and it was under- 
taken jointly by the Signal School, Portsmouth, and the Air 
Force laboratory at the Imperial Institute. The principal Air 
Force officer concerned was Captain S. R. Mullard, who has 
since been closely associated with the manufacturing side of 
this work. 

At the beginning of 1919 a silica bulb had been obtained for 
а rating of 2 kW. It remained, however, to exhaust and seal 
this bulb. Owing to the Armistice the "partnership between 
the Signal School and the Air Force laboratory came to an 
end. It was then decided to obtain the assistance of the 
Osram-Robertson Lamp Works, and after experiments ex- 
tending over several months the valve was sealed and delivered 
in November, 1919. It just missed being successful, and 
it was decided to make in the Signal School laboratories à 
serious study of the manufacturing difficulties of silica valves. 
The result was that a good 24-kW valve was successfully sealed 
early in 1920. During the latter part of 1920 the construction 
details necessary for quantity production received considerable 
attention. "These are mostly recorded in various Admiralty 
patents. By September, 1921, the difficulties had been sur- 
mountéd, and collaboration with. the Mullard Co. enabled this 
firm to deliver the valves exhausted and ready for use. The 
first valves made were гесу valves of about 4 kW 
rating and were followed almost immediately bv a number of. 
24-kW transmitting valves, and towards the end of 1921 they 
were successful in exhausting and sealing a valve capable of 
dissipating 94 kW under working conditions. It was found 
possible to produce a 24-kW valve with a bombardment period: 
of less than one hour. To obtain this result all silica and. 
metal employed must be scrupulously clean and the greatest 
care taken that no oxidation of the metal parts occurred durine 
the assembly of the valve. After assembly the baking and 
pumping prepare the way for the final short bombardment. 
This preliminary treatment is of the greatest importance, and 
is essential if a perfectly clean valve is to be produced. 

In the 24-kW valve an emission current of about 3} amperes 
was used; the filament wastage during bombardment was 
almost negligible. In an actual case the voltage required to 
produce the filament heating current of 20 amperes was 96.1 
before bombardment, and 36.9 after bombardment. 

During the preliminary stages of exhaustion a McLeod 


` 200 to 25,000 metres. 
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gauge measures pressures down to 0.00001 mm. of mercury. 
Below this pressure the ammeter in the anode supply circuit 
affords a convenient indicator of the evolution of gas. If gas 
is being evolved the ammeter reading creeps slowly towards 
higher values, but when the bombardment is complete, and 
no further gas is being evolved, the ammeter needle remains 
absolutely steady. 

At the commencement of the bombardment a curious effect 
is occasionally noticed. On switching on the full anode volt- 
age, the grid being at a positive potential of about 300 volts, 
it sometimes happens that there is practically no emission 
current observable, or at all events there is a bare indication 


on the anode-current supply ammeter when the expected cur- 


rent is 34 amperes. This effect may persist for as long as 15 
minutes, when it frequently happens that the emission sud- 
denly sets in and henceforth remains normal. 

Another interesting phenomenon observed at the commence- 
ment of emission from the filaments of these large valves 1s the 
perceptible diminution of brightness of the filament when the 
anode voltage is applied. Tt is only possible to see the effect for 


à short time, as the anode quickly heats up and &o masks the 
effect if it persists. It is possible that this dulling of the fila- 
ment is accounted for by the '' latent heat of evaporation ” of 
the electrons. According to Richardson's theory the power 
required by the emitted electrons in one of these large valves 
would һе at the rate of about 15 watts. The filament is being 
supplied at the rate of about 720 watts, but it is conceivable 
that the emission taking place from a thin outer layer of the 
filament may momentarily lower the surface temperature 
sufficiently to account for the observed effect. 

The life of the silica valve is, in general, determined by the 
filament. When the filament becomes slack the electrostatic 
forces between filament and grid are sufficiently powerful to 
pull one leg of the filament near to the grid, and the destruc- 
tion of the filament soon follows. In later designs the taunt- 
ness of the filament was much better maintained by housing 
the tensioning spring as far as possible from the hot regions. 

Some of the valves in the experimental transmitters at 
Horsea radio station have been in use for well over 1,000 hours 
and show no indication. of deterioration. 


THE “IDEAL HOME" EXHIBITION. 


(Concluded from page 368.) 


As stated in our last issue, the firms showing radio apparatus 
are legion, and a full description of their exhibits 1s not prac- 
ticable. The following notes aim at drawing attention to the 
principal points of interest in the large display. 
Messrs. Rocers, Foster & Howe, Lab., show examples 
of their new reaction sets in which the tuning 1s fine enough 
to permit a local broadcasting station to be entirely cut out for 
the reception of telephony from the more distant stations. 
There are two-, three-, and four-valve sets of this type. Seven 
valve sets and receivers of the cabinet type are also shown. | 
Messrs. Siemens Bros. & Co., Lrp., have as their chief 
exhibit a 4-valve receiving panel (fig. 1), the main character- 
istic of which is its selectivity. It is arranged for the recep- 
tion of telephony and telegraphy on wave lengths ranging from 
The. valves comprise a high-frequency 


valve, a rectifier, and two note magnifiers. The h.f. and recti- 


Fic. 1.—A SIEMENS 4-Varvk RECEIVING PANEL. 


fying valves have tuned plate circuits; the h.f. valve circuit 
can be tuned by means of an inductance and condenser, and 
it also has a variometer for fine adjustinent; the rectifying 
valve has an inductance and small or large condenser for 
tuning its plate circuit. Both valves have adjustable resist- 
ances for varying the potential of the grid. ‘The aerial con- 
denser can be placed in series or parallel with the inductance. 


The firm also shows smaller valve sets and crystal receivers, 
as well as numerous accessories. 
Messrs. Burnvert, Imp., show * Ethovhone " sets of ex- 


cellent workmanship, especially as regards the connections 
which are rigid and solidly soldered. "The '' Ethophone LA 
is prominently displayed. This is a four-valve—l rectifier, 
l h.f.. and 2 1.f.—set. With this set it is claimed. that satis- 
factory results have been obtained in the so-called '' blank ” 
areas. Within a reasonable distance of London the inductance 
is the only '" aerial" required. The exhibit also includes 
artistic cabinet sets, loud speakers, and numerous accessories 
and components. 

THE Western ELECTRIC Co., Ілор., in addition to examples 
of crystal, valve, and erystal-valve receiving sets, shows two 


inihogany Chippendale cabinets, one of which can be used 
with an external aerial, while the other has a frame aerial 
embodied in the lid. 

THE RaDio COMMUNICATION Co., Lro., exhibits a complete 
3-kW ship’s transmitting and receiving equipment. It is 
fitted with a two-panel switchboard. On the left-hand panel the 
control equipment is situated, while on the other side is a 
charging board for the accumulators. The set 1s equipped with 
a special flat type of condenser to secure economy in space. 
The aerial and primary inductances are adjusted by means of 
a hand-wheel. Another speciality shown is the cam-vernier 
In addition 
crystal and 


coil-holder, with coarse and vernier adjustment. 
to these there are many examples of '' Polar ” 
valve sets, Including a 7-valve receiver. 


Messrs. C. F. ErnwzLL, Lro., have a display of '' Aristo- 


phone" ' cabinet sets which are remarkable for their adapta- 


bility to furniture schemes, and apart 
from these many smaller crystal and 
+ valve sets. 
| THE Marconi SCIENTIFIC INSTRUMENT 
Co., LD., shows a range of broadcasting 
receivers, which employ a variable retro- 
active coupling over a wave-length range 
of from 300 to 2,800 metres. This coup- 
ling may be tightened to effect the pro- 
duction of undamped waves for autodvne 
reception, and it is available for maxi- 
mum regenerative action in the reception 
of telephony and spark transmissions. 
The circuits have been approved by the 
Postmaster-General as non-radiating. An 
interesting series of combined continu- 
ous wave telegraphy and telephony trans- 
mitters and receivers are shown. These 
sets function upon the '' grid injection ” 
and ‘* constant current '' control systems. 
The firm also displays high-speed Wheat- 
stone transmitters, as used in the Mar- 
coni high-power stations, апа the 
“unit” system by which sets may be 
built up as required. 

Rapio INSTRUMENTS, LTD., has а selt- 
contained 7-valve equipment in an ornate 
mahogany cabinet. This is provided 
with a frame aerial fitted in the lid of the 
cabinet, A desk type equipment in oak | 

is also shown. For the rest the display consists of other cabinet 
sets, small crystal and valve sets, `* Claritone ’’ amplifiers, &c. 

THe GeNeRaL Exectric Co., Lrp., has a small but well- 
arranged collection of ** Gecophone "' anvardtus, which includes 
a mahogany cabinet set, '" unit "" type equipment, 1.f. ampli- 
fiers, valves, &c. A range of 6-pair 'phone terminal boxes, for 
use with receiving sets is on view; some of these are fitted with 
selective switches. | 

RADIOPHONES, LTD., shows a 4-valve ` Listoleon ”' set of 
simple but neat design, in which a loud speaker is incorpor- 
ated. The high and low-pressure batteries nre also contained 
in the case which is of convenient dimensions. The firm also 
exhibits numerous other smaller sets. 

Tur METROPOLITAN-VICKERS Exectrican Co., Lro., displays 
examples of its ‘‘ Cosmos ” receiving sets of many sizes and 
tvpes. One feature of interest is a separate amplifying unit, 
for use in conjunction with a crystal set. 

Messrs. FALK, STADELMANN & Co., LD., show many “ Efesca- 
phone " receiving sets. A distinctive type 1s the '' Nelson 
pattern of cabinet set, which has a roll shutter front entirely 
enclosing the equipment. The valves are contained in a com- 
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partment in the top of the cabinet, while in the base of the 
cabinet is a cupboard containing the batteries. 


THE STERLING TELEPHONE & EuEcrRIC Co., LrD., has a well- 
designed crystal and valve combination. The set has a wave- 
length range of from 230 to 2,800 metres over a distance of 
about 150 miles. The valve not only amplifies the high-fre- 
quency signals, but also re-amplifies the low-frequency signals 
detected by the crystal. The latter is of special design, making 
it foolproof and dustproof. The panel embodies a filament 
rheostat two ‘‘ Sterling ’’ variometers, and a drum switch 
of special design for tuning. The set is remarkably 
compact and self-contained, the batteries being in a small 
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Кто. 2.—'' STERLING " Two-VaLvE Recelvinc SET. 


drawer below the panel (see fig. 2). Owing to the use of dull 
emitter valves, the l.p. supply can be obtained from a dry 
battery. There is a panel at the rear provided with sockets 
into which the aerial and earth connections can be plugegd. 
A "unit" system is also exhibited by means of which sets 
can be built up gradually, each unit being coupled to the next 
by plugged connectors. The units comprise tuner, h.f. ampli- 
fier, detector, l.f. amplifier (1, 2, and 3 valves), and connector. 
The stand also bears a large collection of other sets and acces- 
sories, including ‘‘ Magnavox " loud speakers, telephones, &c. 

THE ELECTRIC APPLIANCIES Co., Lrp., shows some highly- 
decorated lacquer cabinets incorporating radio receiving ap- 
paratus. Another speciality is a combined gramophone and 
receiving set, in which the latter is contained in a drawer 
in the cabinet. 

Other firms displaying radio-telephone equipment аге 
Aeradio, Ltd., Tingey Wireless, Ltd., Igranic Electric Co., 
Ltd. (coils and holders), Wates Bros., Gambrell Bros., Pero- 
phone, Ltd., A. H. Hunt, Ltd. (batteries, valve-holders, &c.), 
Simpson & Blythe (aerial masts), Abbey Industries, Ltd. (show- 
ing a miniature crystal set), General Radio, Ltd., L. Mc- 
Michacl, Ltd., the Telephone Manufacturing Co., Ltd., A. W. 
Gamage, Ltd., National Motor Cab Co. (1922), Ltd., Peto and 
Radford (accumulators), the Beaver Electrical Supply Co., 
Ltd., Alfred Graham: & Co., J. A. Coombes & Co., Ltd., Tom- 
linson / London), Ltd., Fellows Magneto Co., Ltd., the Dubilier 
Conderser Co., Ltd., Automatic Telephone Manufacturing 
Co., T.td., the British Thomson-Houston Co., Ltd., and б. G. 
Brown. Ltd. (amplifiers and telephones). 


EveciiicaL UTILITIES, LTD., has a large collection of small 
electricai appliances, including a heater-toaster of light con- 
structi^r, multiple toasters, portable ovens, current limiters, 
&с., several of which have already been described in our pages. 


Mess::~. Duncan, Watson & Co., in addition to the equip- 
ment mentioned in our last issue, have on view an '' Electo- 
lite " generating set, suitable for country-house lighting. 

Messrs. TAMPLIN & Makovskr, LtD., display a 2-kW Austin 
generating set, in which the control gear is incorporated in 
the generator casing. The ‘‘ Henley " wiring system is also 
exhibited, as well as a small motor-driven pumping set, 
'" Chloride ” cells, &c. 


Messrs. BELLING & Co., Lrb., show examples of their well- 
known fires and domestic appliances—urns, kettles, grills, 
boiling rings, «c. 

Tug HorrorwT ELECTRIC ApPLIANCE Co., Lro., demonstrates 
the ‘‘ Aerobell " electric washer, and ‘‘ Falco " cookers. The 
stand also bears a large collection of small domestic apparatus. 

Messrs. GIRDLESTONE & Co., have a display of electric light- 
ing fittings both of artistic merit and of utility. "There are 
also many '' Universal ’’ household appliances, and '' Petter- 
light '" and '' Bungalyte ” small generating sets. 


Exectrico, L/D., displays fans, bowl fires, geysers, toasters, 


THE RELIANCE TELEPHONE Co., LrD., has a wide range of in- 
tercommunication telephone systems on view, both for desk and 
for wall mounting, and also telephone extension arms and 
other accessories. 


Messrs. BENETFITS have examples of a curious combination 
of gramophone and table standard. A small electric motor 
and turntable is situated in the base of this piece of furniture, 
and the sound passes up a column and out at the top in which 
electric lamps are mounted. The fitting is surrounded by an 


artistic shade. 


THE Нүкү МасніхЕ Co., effectively shows the action of a 
‘Thor ’’ washer by means of one of these machines fitted 
with a glass end. lIroners and vacuum cleaners are also 
shown. | 


. Messrs. HAMMOND Bros. & CHAMPNESS, Lrp., show work- 
ing models of lifts operated both by hand and electrically, ar- , 
ranged for switch and push-button control. 


Messrs. S. GUITERMAN & Co., Ltp., exhibit a number of 
electrical devices, one of the principal of which is the '' Safe- 
Economy ” iron. This is fitted with a grip switch which 
ensures that the current,is cut off when the iron is out of 
use—guarding against overheating and waste of energy. The 
'' Adjustalite ” fitting is also shown; this consists of an elec- 
tric lamp mounted on a clip by which it can Бе: attached to a 
variety of objects. Among the rest of the appliances shown 
are electric geysers, and ice-cream producers. 


Among the ‘ideal homes’’ which have been erected in 
the annexe is ''Touchbutton House," built for Messrs. 
Berry’s ELECTRIC, тр. In this Tudor edifice are displayed 
‘* Magicoal ” fires, clothes- and dish-washing machines, a boot 
cleaner, floor scrubbers and polishers, and a host of other 
electrical appliances. 


The following firms may also be mentioned as exhibitors of 
electrical appliances:—Messrs Purcar, Ltd. (light vacuum 
cleaners); I. Calvette, Ltd. (violet-ray apparatus, vibrators, 
&c.); Electrolux, Ltd. (vacuum cleaners); Beatty Bros., Ltd. 
(" Red Star " washing machines); Rogers Electric Sales, Co. 
(high-frequency apparatus, fans, ''ozonators," &c.); Gillespie 
and Beales (‘* Nilfisk” vacuum cleaners); Blue Bird and 
Simplex Electric Co. (washing machines, ironers, vacuum 
cleaners, lighting fittings, &c.); Charles H. Smith & Co. 
("* Glow 6650 " small electric cookers, &c.); and Steemkleen, 
Ltd. (washing machines.) 


LEGAL. 


Unprotected Street Openings. 

IN the Mayor's and City of London Court, on March 8th, 
before Judge Shewell Cooper and a jury, Mrs. Sarah Britten, 
of Kennington, claimed £50 against W. Н. Cochfield and 
W. J. Sparkes, Post Office Telephone officials, damages for 
personal injuries sustained by falling into a hole in the pave- 
ment in Lambeth Walk, which was said to be unprotected 
and dangerous so as to constitute a nuisance. Mr. Monier 
Williams appeared for the plaintiff and Mr. Harold Murphy 
for the defendants at the instance of the Postmaster-General. 

Plaintiff was walking along the road with her baby in her 
arms when she fel] down the joint box pit in question, which de- 
fendants had left open while repairing telephones. The 
defence was that the hole was properly guarded hy a Post 
Office workman and that plaintitt slipped and fell into the 
box. That she denied, and said that one of the defendants told 
here that hers was the second accident at the same hole. 
Defendants denied that there had been any other accident. The 
jury found for the plaintiff for £17 10s. and costs were allowed 
on the higher scale. 


Mackenzie v. Allies Electric Lamp Repairing Co., Ltd. 


IN the Mayor's and City of London Court, on March 8th, 
before the Common Serjeant (Sir H. F. Dickens, K.C.), m 
claim was made by Mr. Peter Mackenzie, consulting chemist, 
Reidchalmer Rogart, Sutherland, for £60 lls. 6d. against the 
Allies Electric Lamp Repairing Co., Ltd., of New Broad Street 
and Hammersmith (less £10 lls. 6d. for which judgment had 
been obtained) balance of salary and expenses. Mr. Н. B. 
Wells was counsel for the plaintiff and Mr. Roberts represented 
the defendants. 
Plaintiff said that in March, 1921, he was engaged by Mr. 
F. C. Armstrong, director of the defendant company, as con- 
sulting chemist on the technical staff at a salary of £350 per 
annum and commenced his employment on March 14th. In 
July he went to Sheffield to install a half-watt lamp factory 
for a Yorkshire company, a subsidiary company of the de- 
fendant, his services being lent to the subsidiary company, 
but his salary was to be paid by the defendant company. His 
instructions were received from Mr. Armstrong. In August 
he was sent on similar work to the Scottish Electric Lamp 
Repairing Co., another subsidiary company of the defendants 
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to their factory at Paisley. While there on September 7th he 
spoke to Mr. Armstrong on the question of salary, which was 
increased from £330 to £500. ‘The £350 was to be paid by 
the Scottish company and the balance of £150 was payable by 
the defendants. On September 8th, upon the instructions of 
Armstrong, he proceeded to London to consult with Mr. 
McCarthy, witness’s superior in London, who wanted to dis- 
cuss certain technical matters in connection with the work 
in hand at the factory at Hammersmith. On September 14th 
he returned to Paisley. He had recovered judgment in 
respect of the expenses then incurred, but had received 
nothing under it. He and Mr. McCarthy were in the eame 
position, being on the central technical staff for the three com- 
panies. While at work at Paisley he was engaged on work 
of a chemical nature for the defendants, specimens of tung- 
sten wire being sent to him from London. The Scottish com- 
pany duly paid him its proportion of his salary, and he had 
applied frequently to Mr. Ellictt (the accountant of the defen- 
dant company) for the amount due from that company. He 
had received a sum of £43 from the Scottish company over and 
above the proportion due from it, which he took to be pay- 
ment on behalf of the defendant company. He had sent in 
a claun for expenses on October dth, and when the receiver 
was appointed he took it that his employment ceased. with the 
defendant company. Witness denied in cross-examination 
that when he went to Glasgow he severed his connection with 
the defendant company. The work he was engaged upon was 
for the general benefit of the three companies. 

For the defendants, Mr. DaANiEL. WiLLIAM Носах, 3, Phili- 
more Gardens, said he was managing director of the defendant 
company. Mr. Armstrong joined as director of the company 
in 1921, and dealt with the technical side of the business. 
Appointments were made by the directors at the works at 
Hammersmith. Plaintiff was employed with the sanction of the 
board, but was not appointed by the board. Mr. McCarthy 
had suggested that the employment of plaintiff would be useful 
in the purification of the gas used in their plant. Plaintiff was 
taken on at the London works as a consulting chemist and to 
work generally in the regeneration of lamps in the works. 
Plaintiff had gone for a period to work with the Yorkshire 
company and then returned to London. Пе had never heard of 
any complaint from the plaintiff of his wanting an increase in 
salary. The arrangement for the plaintiff to go to Scotland 
was made by Mr. Armstrong and witness, but when the plain- 
tiff went to Paisley he had finished with the defendant com- 
p They had paid the plaintiff nothing after he went to 

alsley. 

In cross-examination, witness said he had advanced £6,000 
and received a debenture. He was the sole debenture holder, 
and Mr. Elhott was appointed receiver. Appointments made 
by Mr. Armstrong alone would be void, and the appointment 
of the plaintiff was made without consulting him (witness). 
In answer to the Common Serjeant witness admitted he had 
recognised the employment. Witness continuing said the de- 
fendant company supplied plant and an expert to install it. 
but the company which was having the plant installed paid 
the salary and expenses of the expert. The defendant com- 
pany had no central technical staff, but it sent skilled. per- 
sons to subsidiary companies. It was trying to develop the 
business, which was a difficult thing. 

The Соммох StrmANT said the question was one of fact, 
and he was against the defendant company's view. He was 
satisfied that the plaintiff's story was true. Judgment was 
entered for the plaintiff for £50 and costs. 


Turner v. Marryat & Place. 


IN the Mayor's and City of London Court on March 5th, 
before Judge Shewell Cooper, Henry "Turner, electrician, 
Peckham, made a claim against defendants, electrical engi- 
neers, 28, Hatton Garden, B.C., for compensation under the 
Workmen's Compensation. Act for injuries that occurred to 
him on November 23rd, when engaged on electrical work at 
St. Bartholomew's Hospital, a splinter penetrating his right 
thumb, setting up septic poisoning of the right hand. 

Mr. O'Sullivan appeared for the plaintiff, and Mr. Sand- 
lands for the defendants. 

Mr. O'SuLLIVAN said that Turner was engaged on electrical 
contracts which the defendants were carrying out at St. Bar- 
tholomew's Hospital and elsewhere. He was engaged in fit- 
ting up some wires and cables оп November ird, when a 
splinter, or a plece of metal, entered his thumb. He took no 
notice for some days; then the thumb became painful and 
septic poisoning supervened, He did not anticipate that the 
Injury would have been as serious as it ultimately turned 
out to be. He bound up the wound and went on working 
until he reported the matter to the defendants’ constructional 
manager. He worked for several days after the injury, and 
then he went and told the defendants he could not work any 
more because his doctor said he must rest after the wound 
had been cut open. The defendants gave him 95s. a week 
for four weeks. At the end of a month the defendante pro- 
mised him light work. He had light work for 34 weeks, but 
was then dismissed through no fault of his own, the defen- 
dants being slack. 

Mr. SaNDLANDS said the defence was that there was no 
accident, no notice of the accident, and no incapacity. 

TURNER was called, and said he had told the defendants 


about the accident. His wages had been £4 5s. & week. He 
could not now use tools correctly owing to the injury to his 
thumb. ‘Iwo doctors were called. 

For the defence, James BLOOR, one of the plaintiff's fellow- 
workers, said he did not complain about any accident in 
November, nor was his thumb bandaged as alleged. 

MARK SAUNDERS, an apprentice electrician, said he also 
worked with the plaintiff, but be made no complaint about 
having met with an injury. 

RoBERT PINKNEY said plaintiff worked under his control, 
and it was untrue, as alleged by the plaintiff, that he came 
and complained of having met with an accident. 

Mr. MarryaT said he gave the plaintiff a compassionate 
allowance of 25s. a week out of a benevolent fund and not 
as compensation under the Workmen's Compensation Act. 
Plaintiff would have been entitled to 35s. a week if the pav- 
ment had been made under the Act of Parliament. Plaintiff 
was discharged because of slackness of trade. There was 
never any suggestion that the plaintiff met with the accident 
while working for him. There was no doubt that he suffered 
from blood poisoning. 

Judge SHEWELL CooPER said he was not satisfied that the 
injuries of which the plaintiff complained arose out of and 
in the course of his employment. Unquestionably he suffered 
from a septic thumb, but it was not due to an injury sus- 
tained while working for the defendants. He could not 
accept the plaintiff's story. There were so many things which 
made it ditticult to believe. On the other hand, he accepted 
the evidence of Mr. Pinkney and Mr. Marryat. No complaint 
about the accident was made at the time, and, having regard 
to all the circuinstances, he must find for the defendants, 
with costs. 


—— A. 


Mackenzie y. Goldspiuk. 


AT Shoreditch County Court, on March 8th, before Judge 
Cluer, Frank James Mackenzie, of Clapton, an electrician, sued 
Mr. F. E. Goldspink, of Homerton, a master printer, to re- 
cover £24 18s., being the balance alleged to be due on the pur- 
chase price of a 1-h.p. electric. motor, second-hand, guaranteed 
to be in good working order. There was a counterclaim for 
£13 1s., being £12 for the damage suffered in business owing 
to being unable to use the motor, and £1 1s. for an electrician’s 
report. К. 

The plaintiff, in his evidence, said that he fixed the motor in. 
March of last year and it was passed by the borough electrical 
engineer, The trouble wus that the defendant had put too 
big a load on it, running two printing machines with it 
instead of one. He denied that it was not properly ‘‘earthed,”’ 
and added that even if it were not, that would have nothing 


. to do with the mechanical breaking down of the machine. It 


was not necessary under the regulations to earth a 1-h.p. 
motor, but this was earthed. 

Mr. L. RoBiNsON, borough electrical engineer, Hackney, 
said that whether earthed or not, a fuse would protect a 
machine, and, so far as he could see, carthing had nothing to 
do with the breakdown. . 

For the defence, Ltonarp Parry, an electrician, of Wood 
Green, ascribed the breakdown to the fact that the motor 
was not properly earthed, and he declared that the fuse would 
not protect the machine if it were not properly earthed. 

The defendant gave evidence, and said that the plaintiff 
told him the motor would drive two machines, but it actually 
broke down on one. He had to refuse a lot of printing work 
because the machine was idle for months. The price was to 
have been £39 10s., but with extras the bill came to £51. 

JUDGE CLUER gave judgment for the plaintiff for £24 18s., 
and costs, and he dismissed the counterclaim, with costs. 


Electric Lamps with American Fittings. 


IN the Shoreditch County Court on March 6th, before Judge 
Cluer, Max Haman, Regent Street, W., a dealer in lamps, 
sued Mrs. A. Shuter, Stamford Hill, N., a dealer in electrical: 
lamps and fittings, to recover £15 165. Gd. for goods supplied. 
There was a counterclaim for the price of two electric lamps, 
a dozen electric irons, one night lamp, and four oxidised' 
table and brass lamps, besides an advertising sign—in all 
£39 9s. 4d. It was alleged that when delivered, the lamps 
were found to have fittings of German make, whereas it waa 
a special condition that they should be provided with English 
fittings. 

Mr. Fuller appeared as counsel for the plaintiff, and Mr. 
J. C. Watts for the defence. 

The amount of the claim was admitted, subject to the 
counterclaim, which was proceeded with. 

Counsel said that at first the defendant gave a cheque for 
the goods sued for, but on finding that the lamps were not as 
ordered, she stopped it. 

Mr. Watts said that they were fitted with Edison fittings 
when imported, which were useless on the English market. 

_Mr. бІрХЕҮ MARSHALL, formerly a traveller with the plain- 
tiff, said he was positive all the adaptors went with the irons, 
because he packed them. When the lamps were sent out, 
they had already been altered from the American to the 
English fitting. 

Mr. Haman said that the first two lamps were ordered by 
the defendant with American fittings, use they were. 
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wanted in a hurry for show purposes; the rest of them were 
altered at a cost of £2 17s.—some 14 in all. She tested every 
lamp before taking it away, and that would not have been 
possible with an Edison fitting. Witness further mentioned 
that it took two men a whole day to alter the fittings. The 
advertising sign. for which he charged a guinea, had to be 
. altered, which he did. but as his cheque was stopped, he 
did not return it. He had never had a single complaint 
as to not receiving the electric iron adaptors or that the fit- 
tings to the lamps were not correct. 

Mrs. SHUTER pave evidence for the defence, and said that 
she purchased 14 lamps in all, and five of them arrived with 
German fittings, which she had had to have refitted herself ; 
she had not sold one yet. She had made many personal 
romplaints to the plaintiff as to the fittings. 

Finally, after the lamps had been produced, Judge CLUER 
гахе a verdict for the plaintiff for £15 16s. 6d., and on the 
counterclaim awarded the defendant £1 1s. for the advertising 
am and £l 9з. 3d., the cost of refitting—£2 3s. 3d. 1n all— 
with. costs to each party. 


Tomlinson:Lee v. Mussell. 
(Concluded from page 399). 

Plaintiff, cross-examined by Mr. CasskELs: Are you bringing 
this action to ventilate prievances- against the Council or 
against the mayor?—Il have no grievance against the Council 
or the mayor. 

Mr. Lee, further cross-examined, said he agreed that if the 
Electricity Committee had a genuine reason and had lost 
confidence in him they would have been acting in the interests 
of the borough in giving him notice. So far as the Mayor 
was concerned, he should say he (the Mayor) had always 
been a friend of his. He could not say that during the last 
year he had always got on well with the members of the Elec- 
tricity Committee. He could not agree that he had been 
treated with the greatest consideration and with а desire 
to help him. Я 

Did you call it a dirty game because Sparks, the expert, 
had been appointed to look into the undertaking in the 
interests of the borough ?—There had been an expert appointed 
previously, and that expert was passed over in favour of 
Messrs. Sparks & Partners. 

Cross-exainination continued: He probably thought that he 
was sent off to make a job for Mr. McKenzie, one of the 
chief assistants in the offices of Messrs. Sparks & Partners. 

Is there anything in the past you have to deplore?—No. 

The Lorp Cuter Justice said that what the witness was 
complaining of was that everything was done with an air 
of mystery. : 

Cross-examination continued : He knew that of the General 
Purposes Committee 17 voted for the adoption of the Elec- 
tricity Committee's report and six against. He denied that 
he had violated the usual practice of the Committee bẹ prema- 
turelv ordering certain plant, with the result that money 
was lost. He thought that what the defendant had said had 
had а very considerable effect in bringing about his dismissal, 
and that his friends might believe he had been guilty of 
sume offence, criminal or otherwise. 

Mr. A. С. WHYTE, an electrical engineer, of The Ridgway, 
Wimbledon, said he read of the contlict between the plaintiff 
and the Corporation in the local Press, and attended & special 
meeting of the Town Council. He heard no reason given 
why the plaintiff was dismissed from his position. 

Mr. CassELS, in opening the defence, said the real question 
the jury had to try was whether the defendant said things 
that were defamatory, and whether he was actuated by malice. 
Defendant had from start to finish been actuated towards 
the plaintiff by the most friendly motives. If the defendant 
had desired to make a defamatory statement, he could have 
cleared out the public and made it to the Council only, and 
he then would huve been able to claim privilege. 

Defendant gave evidence to the etfect that he was a retired 
chartered accountant, and had always endeavoured to be on 
friendly terms with the plaintiff. | 

Cross-examined : He knew there were a number of reasons 
which brought the Council to their decision. So far as he 
knew, the plaintiff'8 disinissal had nothing to do with the 
question of intoxicants. He thought it was his duty to do 
what he did. Не agreed with the decision of the Council 
regarding the plaintiff. 

The hearing was continued on Wednesday, March 7th, when 
evidence was given for the defence in reference to what took 

place at the meeting of the Council at which the words com- 
plained of were uttered. 

Mr. SHELDON, the Town Clerk, in the course of his cross- 
examination by Mr. Maddocks. said when he told Mr. Lee of 
the decision of the Electricity Committee to dismiss him they 
only met in an unofficial way as oflicials, as he had received 
the assent of the Mayor and the chairman of the Electricity 
Committee to break the news to him. There were, he said, 
no minutes of the meeting at which the plaintiff wae dis- 
inissed. It was an informal meeting, but he could not say that 
when the Mayor told Mr. Lee that he would be dismissed 
there had been only an informal meeting. "The plaintiff was 
invited to resign, and everybody knew what would happen if 


he refused. Most of the members of the Council knew a good 
deal about the matter, because they were present at the meet- 
ing of the General Purposes Committee. It was a fact that 
Mr. Lee had said he would retire if the Council would give 
him a lump sum of £2,500. 

In re-xamination, witness said that the Mayor always 
treated Mr. Lee with great kindness in this matter. 

Mr. A. W. HickNorT, grocer, of Wimbledon, and chairman 
of the Electricity Committee, said he convened the meeting at 
which plaintiff's dismissal was discussed. The Mayor was 
not present, but simply put his head inside the door and went 
off. He thought the Mayor, when he spoke to Mr. Lee after- 
wards, acted like a father. Explaining the reason why he 
called the meeting, witness said that some time before he 
went down to the works and told Mr. Lee that the conditions 
under which he had worked for the last 12 months were im- 
possible. 

His Lorpsuip: That does not help the defendant one bit. 
He says he knows very little about the reasons for the dis- 
inissal of Mr. Lee. 

Witness, continuing, stated аё е said very little at the 
meeting of the Council because he thought there was a trap set 
to catch them. There were a lot of wild rumours about what 
they would get if they said anything. Ile did say that the 
committee were unanimous in their decision to dismiss Mr. 
Lee, but they felt no ill-will towards hun. 

After further evidence, eounsel on both sides addressed the 
jury upon the evidence, and 
. The Lorp Сн1ЕЕ JUSTICE, 1n summing up, said he did not 
think the defendant seriously contended that the words were 
not defamatory. In fact, one of the lady ceouncillors told the 
Mayor at the meeting that to leave the matter as they were 
proposing to leave it would have the effect of casting a stigma 
upon the plaintiff, which was most unfair. It would be most 
unfair if a man in Mr. Lee's position were dismissed without 
having a chance of defending hunself and without anyone 
knowing why. The question really was: What was in the 
mind of the Mayor when he made thestatement? And were the 
words a privileged communication, viz., were the statements 
nade in a proper or improper use of the occasion? His Lord- 
ship explained that the Council meeting was a privileged occa- 
sion, but stateinents made at such a meeting were not neces- 
sarily privileged so as to protect persons making them. His 
Lordship pointed out that there was no plea of justification in 
this case. It was not said that the words complained of were 
true in substance or in fact. All that was now said was that 
the Mayor uttered the words, honestly believing they were 
true, and in the course of his duty. At the moment the jury 
could regard it as established that on January 13th the plaintiff 
asked the Mayor if there was any reflection upon hin profes- 
sionally or otherwise, and the Mayor said " No." бо that 
nothing could be said against the plaintiff. Then what was 
the ‘‘ nasty snag ’’ the Mayor told them he was up against. 
He (the Lord Chief Justice) thought the informal mecting of 
the Electricity Committee was a curious affair i£ no minutes 
were kept and nothing was put in black and white as to the 
reasons for the course they were reconunending the Council to 
adopt. It had been said that the Council meeting was difficult 
to control, but according to the pubhshed reports it appeared 
that there was no difficulty in hearing. what took place. No 
doubt it was a lively meeting, as it would naturally be upon 
such a controversial subject and when the publie took so much 
interest in it. In the circumstances the jury had been asked 
to put themselves in the difficult position of the Mayor. But 
supposing a young man came to them and said he had been 
dismissed without reason and they went probably to the em- 
ployer to ask why, what would they think if the employer 
said, ‘‘ Hush, don't go into it, don't ask, please don't question 
me." The suggestion thus made privately would be damaging 
enough, but how much more serious was a similar suggestion 
inade in open meeting before a large number of the general 
public, and when the reasons were being openly demanded. 
Did the defendant realise that? Of course, if the Mayor acted 
honestly the jury must definitely sav во, and they must recol- 
lect that he had sworn that at no time had he any ill-feeling 
against plaintiff, but was simply acting in Lee's interest. If 
the Mayor honestly believed that the plaintiff was in peril 
about anything that had happened in the past, if the question 
of intoxicants came into the matter, for instance, then there 
must be some protection for hun, but no such question had 
been seriously argued in the case. ! 

The jury, after about an hour's consultation, sent an 
intimation to the Judge that they were unable to agree, and 
asking whether a verdict of the majority would be accepted. 
The question was put to the parties by his Lordship, when 
Mr. Maddocks expressed his willingness to accept a majority 
verdict, but the other side would not consent. 

The jury again retired, and ultimately returned a verdict, 
finding that the words spoken by defendant were defamatory 
to the plaintiff, that they were not privileged, and they 
assessed the damages at £250. 

Judgment accordingly. 

His LonpsuiP stated that the difference between the jury 
was eleven to one, and was only on the question of damages. 

Mr. CassELS asked for a stay of execution, but his Lordship, 
in refusing it, said that he entirely agreed with the verdict. 
If & stay of execution was required it must be obtained elee- 
where. 
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British Thomson-Houston Patents. 


Mr. Justice Romer, in the Chancery Division, on Friday, 
March 9th, granted an injunction on the ex parte application 
ot the British Thomson-Houston Co., Ltd., restraining L. M. 
Don, of Great Alie Street. Aldgate, E., from infringing its 
patent for the gasfilled lamp. 

Mr. Trevor Watson, for the plaintiffs, said the reason he 
was asking for an injunction ег parte was that it had been 
found that as soun as а writ was issued which claimed delivery 
up of the infringing lamps defendants sent them back to their 
foreign principals. As a rule defendants had no assets other 
than the lamps. The plaintiffs were, therefore, left without 
any remedy and the lamps came back to another infringer. 

His Lonbsuip, having read the plaintiffs' affidavits, said he 
* thought that they were right in moving ег parte, and he 
granted the injunction asked for. 


On the same day Mr. Justice Romer had before him the 
motion, adjourned from the previous week, by the British 
Thomson-Houston Co., Ltd., for an injunction restraining D. 
Rose & Co., of Osborne Street, Aldgate, E., from an alleged 
infringement of its patents for Incandescent electric lamps. 

Mr. J. Нуохтек Gray, K.C., for the plaintiffs, said affidavits 
had been made by Mr. David Rose and Mr. Harry Zealander, 
his salesman, stating that they had never sold any such lamps 
as alleged. They said they bought their lamps from the 
British Insulated & Helsby Cables, Ltd., and they always 
understood that these lamps did not infringe the plaintiffs’ 
patents. In reply the plaintiffs had filed aftidavits by persons 
who swore that they bought gasülled lamps from the de- 
fendants’ shop which infringed the patents. 

Mr. Davip Rose was present in Court and said they only 
sold ''Spiralite" lamps, one of which he produced. He 
denied absolutely the statements in the plaintiffs’ affidavits. 
He said he wanted to file evidence in answer. 

His Lorpsuip therefore adjourned the motion for another 
week, the interim injunction granted last week being continued 
in the meantime. | 


a 
\ 


In the Chancery Division, also on March 9th, Mr. Moritz, 
appearing for the British Thomson-Houston Co. in two actions 
against. Launcelot Booth and William Collins & Son, moved 
‘ex parte for an injunction restraming defendants from infring- 
ing Do plaintiffs’ patent and from parting with the infringing 
articles. | 

His Lorpusir said he would grant the injunction ex parte 
over next Friday. 


In the Chancery Division, before Mr. Justice Astbury, on * 


Friday, the case of the British Thomson-Houston Co., Ltd., 
against L. Andrew & Co. came on for judgment. Mr. Trevor 
Watson, for plaintiffs, said he had to move for judgment in 
terms agreed with counsel on the other side. The action was 
one for infringement of letters patent relating to leading-in 
wires for electric lamps. : | 

His J.orpsuip: I don't want to know anything about it; you 
are both before the court. 

Judgment was given as asked. 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. ] 


British Empire Exhibition..—On March 5th, Sir W. 
JoyNnson-Hicks (Secretary for the Overseas Trade Department) 
infonned Mr. Darbyshire that the total expenditure incurred 
to date on the British Empire Exhibition had been approxi- 
mately £750,000. The total gross expenditure to the close of 
the exhibition was estimated at £2,435,000, and the total 
guarantees received to date amounted to £1,203,0Q0. 


Foreign Telephone Equipment.—On March 5th, the 
Postmaster-General, replving to Sir A. Shirley Benn, said that 
no foreign purchases of telephones or telephone equipment 
had been made by the Post Office during the past year. The 
value of foreign-manufactured telephone apparatus included 
In contracts placed with British firms during that period was 
about £10,400. 

Towns Without Electric Light.—On March 6th, Mr. 
IIannon asked the President of the Board of Trade if he could 
give а list of towns or villages with a population of 1,800 in- 
habitants or more within a radius of 15 miles of Charing Cross 
where no electric light supply was available, and whether there 
was under contemplation any scheme for the provision of elec- 
tricity supply to these places. 

Colonel ASHLEY (Parhamentary Secretary to the Ministry of 
Transport), who replied, said that with regard to the first part 
of the question, no published figures were available showing 
the populations of villages within the radius mentioned in the 
question. An approximate list of 2L parishes and urban dis- 
tricts where, so far as could be ascertained. no electric light 
supply was available, was given. As indicated in the list, a 


number of these parishes and urban districts were in the area 
of supply of existing undertakers, and presumably the demand 
had not yet proved sufticient to justify the undertakers in in- 
curring expenditure on laying mains, &c. With regard to the 


second part of the question, the Electricity Commissioners had | 


recently issued a draft Order embodying a scheme which pro- 
vided for the establishment of a Joint Electricity Authority, 
and placed on that Authority the duty of sulanitting to the 
Commissioners within a period of two years proposals for the 
supply of electricity in any area within the district (not form- 
ing part of an area of supply of any local authority, company 
or person authorised to give a general supply of electricity), 
in which there was a demand for à supply and a reasonable 
prospect of such supply being remunerative. 


Broadcasting Licences.—On March 6th, Mr. CHAMBERLAIN, 
the Postmaster-General, informed Mr. Mardy Jones that the 
number of 10s. fees refunded to applicants for experimental 
broadcasting licences since October 3lst last was about 350. 
In nearly all those cases the money had been refunded because 
the applicants’ requirements would be met by the broadcasting 
licences obtainable at local Post Offices. Some 60 additional 
cases of this kind were about to be dealt with, and there were 
also some 10 cases in which the fee had been retained pending 
consideration of the question whether the applicant would be 
entitled to an experimental licence under the new arrange- 
ments which were contemplated. | 


Admiralty Coal Contracts.—On March 7th, Mr. Rays 
Davies asked what steps were taken to ensure that firms to 
which Admiralty coal contracts were allotted complied with 
the fair wages clause in respect of their supervisory electrical 
staffs; and would special inquiries be made into the rates paid 
to its staff by the Powell-Duffryn and Ocean Coal Co. 

Mr. Eyrrs-Monsett (Financial Secretary to the Admiralty) 
replied that all collieries contracting with the Admiralty 
should observe the fair. wages resolution of the House of 
Commons. If the hon. member contended that the resolution 
was being infringed by the Powell-Duffryn Coal Co. and Ocean 
Coal Co. in respect of the electrical supervisory staffs engaged 
in the execution of a contract for the supply of coal for naval 
use, and would furnish him with full details, the Admiralty 
would inquire into the matter. 


Imperial Radio Stations.—On March 8th, Mr. MIDDLETON 
asked whether, in connection with the issue of licences to 
private firms or companies to erect radio stations in this 
country capable of communicating with the Dominions, 
Colonies, and foreign countries, the erection of similar or corre- 
sponding stations in the Dominions or the Colonies would be 
subject to the permission, or under the ultimate authority, of 
the Imperial Government. | 

Mr. OnMsBY-GonE (Under-Secretary for the Colonies) said 
that the answer was generally in the affirmative as regarded 
the Colonies, subject to the provision of local laws, where such 
laws existed. Ав to the issue of licences in the self-governing 
Dominions for the erection of stations, the conditions would be 
for settlement by the Governments concerned. 


Private Bills.—The Swanage Gas and Electricity Bill, the 
London & South-Western Railway Bill, and the North-Eastern 
Railway Bill, have been read a second time in the House of 


Lords. 


Miners’ Electric Lamps.—Reporting to the Mines Depart- 
ment, the Miners’ Lamps Committee says: ‘‘ The use of the 
electric lamp has developed very rapidly during the past ten 
years and there are now а considerable number of mines in 
which electric lamps are in general use by the workmen. In 
such mines the dangers to be anticipated from ignorance of 
the presence of firedamp and blackdamp may be less efficiently 
guarded against than if flame safety lamps were used, and our 
terms of reference direct us to report what steps should be 
taken to safeguard the general use by the workmen in a mine 
of safety lamps which give no indication of inflammable or 
noxious gases, i.e., electric lamps. We desire to preface this 
report by saying that, in our opinion, the aforementioned dis- 
advantage attending the general use of electric lamps by 
workmen, if it can be sufficiently safeguarded, is distinctly 
outweighed by the attendant advantages, such as greater 
security of light, better and automatic maintenance of light, 
greater ease of handling, and greater security from danger 
consequent upon damage to a lamp or the use of a defective 
lamp. In these matters the electric safety lamp possesses an 
inherent advantage over the flame lamp as a means of light- 
ing—assuming, of course, in each case efficient maintenance’ 
of the lamps." 

It appears from the report that the flame lamp is the only 
reliable and accurate instrument at present available for detect- 
ing the presence of firedamp or blackdamp. 


Motor-car Battery Ignition.—It is interesting to learn 
from the Chloride Electrical Storage Co., Ltd., that the 30/98 
Vauxhall motor-car which recently broke the record for the 


Sydnev-Brisbane trip and the standard Essex which still more | 


recently broke the Sydney-Melbourne record were both 
equipped with Exide batteries for ignition purposes. 


- ame 


and cheapness. 
pose unfortunately contain substances which attack the wire 
and bring the element to an untimely end. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new er improved devices and apparatus, which will be published 
if considered. of sufficient interest. 


The “* Superior " Switch. 


The principal claim to novelty made by Messrs. WM. 
SANDERS & Co., Falcon Electric Works, Wednesbury, for their 
" Superior " ewitch, is that the quick make and break action 
with which it is provided is entirely independent of the elec- 
trical parts. The action is controlled by a spindle working 
from the handle through a mica-insulated square steel sleeve 
which carries the knife blades. At the end of the spindle is 
fixed a radially-operating arm with a steel roller at its working 
end which engages with. the end of a '' U "-shaped fork. Тһе 


. latter carries the compression springs responsible for the quick 


make and break action. Slow operation of the switch is ren- 
dered impossible. Wiring the switch is an easy task as the 
mechanieal action is clear of the electrical parts. The switch? 
blades and contacts are of high-conductivity copper and the 
blades are so clamped on the mica-insulated bar that they 
cannot get out of alignment. An example of this ewitch com- 
bined with fuses is illustrated in fig. 1. . 


A Combined Gramophone and Radio Set. 


THE CABINET GRAMOPHONE Co., 229, Great College Street, 
Camden Town, N.W.1, has produced the combined gramo- 
phone and radio-broadcasting receiving set illustrated in fig. 3. 
This consists of a highly-finished cabinet, in mahogany or 
oak, 3 ft. 4 in. high, 1 ft. 4 in. ^wide, and 1 ft. 7 in. deep, in 
the top of which is mounted a gramophone with a 12-1. 


Fia. 1.—Тнв ‘ SUPERIOR ” Quick 
MAKE AND BREAK SWITCH. 


diameter table. The radio apparatus is mounted in one half 
of the upper part of the cabinet, and comprises an ebonite 
panel with a tuning rheostat, crystal detector, and telephone 
terminals. Тһе other half acts as the '' horn " of the machine. 
The external equipment—aerial gear, leading-in tubes, and a 
pair of head telephones--is included. The bottom portion of 
the cabinet acts as a cupboard for records. 


** Maborite " Refractories. 


Next to the provision of suitable wire for heating elements, 
capable of withstanding the effects of a high temperature in 
an oxidising atmosphere, is the need for a non-conducting sup- 
port which shall possess the properties of durability, strength, 
Some of the materials available for this pur- 


Recenfly our 
attention was drawn to a compound which appears to be ad- 
mirably adapted .to the end in view. Under the name of 
'" Maborite,"" it has been made by Manon, Ітр., of 23, Fitzroy 
Square, W., for many years, being used chiefly for the manu- 
facture of cupels for metallurgical assay; it consists of dead- 
burnt magnesite together with a very small proportion of a 
flux, and is sold in the form of powder, coarse or fine, as 


Fic. 2.—A PETROL-ELECTRIC CRANE. 


desired. Mixed with water into a paste, this material can be 
used for lining furnaces, in parts where no great strength is 
required, and we understand that such linings possess very 
great durability-—a matter óf the first importance, as the re- 
lining of furnaces 1s usually a heavy item of cost. 

But by a simple modification ‘* Maborite ” .is turned into 
a substance possessing properties of great value to the elec- 
trical manufacturer. Mixed into a paste with a solution of 
sodium silicate, it can be moulded to any desired shape, and 
sets hard enough to be handled freely; if it is then warmed, 
it becomes exceedingly hard and strong, and in this form can 
be used with advantage for lining the vertical walls of fur- 
naces, &c. But the sodium which it contains is a very bad 
neighbour for nickel-chrome wire, for which it has a strong 
affinity. Fortunately, it has been found that by heating the 
mass to a temperature of 900 deg. C., the sodium is driven 
off, and in this final form the substance is suitable for use 
in electric fires, irons, kettles, &c., being hard and strong, 
electrically non-conducting, and entirely without deleterious 
effect on nickel-chrome wire. An important advantage which 
it offers for some applications—especially for irons—is its 
high capacity for heat, its specific heat being about 0.25; an 
equal mass of '' Maborite " will therefore store up, at the 
same temperature, twice as much heat as cast iron. 

As this material is readily mixed, moulded in cheap wooden 
moulds, and hardened, it should prove of grent service to 
manufacturers of heating apparatus and electric furnaces. 


A Petrol-Electric Crane. 

We illustrate in fig. 9 the petrol-electric crane of which 
brief mention was made in our issue of February 2nd (p. 184). 
The superstructure, made by Messrs. Henry J. Оо, Ілр., 
London Crane Works, Derby, is mounted on a Tilling-Stevens 
petrol-electric chassis. The current for the 4-h.p. motor which 


operates the crane is provided by the generating plant em- 
bodied in the chassis; the engine is so governed as to ensure à 
constant current. The crane is capable of lifting a load of 
2 tons at a radius of 10 ft. and at a speed of 20 ft. per 
minute. А l-ton load can be picked up and raised at a radius 
of 19 ft. at an increased speed. Safety devices are provided 
to prevent the driver from raising his load too far, or raising or 
lowering the jib beyond the prescribed limits, so that damage . 
to the house of the crane or the cab of the chassis is pre- 
vented. When the crane js in operation, the frame is locked 
to the back axle by means of patent locking gear, thus pre- 
venting any load being taken by the road springs. When 
travelling, the crane is housed and locked in such a manner 
one a is impossible for it to revolve and endanger passing 
vehicles. 


Electrode Production in Norway.—It is proposed to form 
а new company in Norway to take over the electrode factory 
which was established in 1916-19 at Fredrikstad, but which 
ceased activity some time ago. It is said that German 


" capital will also be interested in the new company. 


| 
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Fic. 3.—THE ‘* FULLERTONE ”’ 
GRAMOPHONE AND RADIO CABINET. 
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NEW PATENTS APPLIED FOR, 1923. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Missas: *EFTON-JoNES, O'DKLL AND 
STEPHENS, Patent Agents, 285, High Holourn, London, W.C. 1. 


Ad C" Locking device for electric incandescent lamps." E. G. Pyne. 
February 2urd. 

5,833. Lhermionic valve.” F. C. R. Holland. February 23rd. 

9.55). Communication by high-frequency currents.” W. Dubilier. Feb- 
fuary 23rd. 

9.308. | Electric. protective systems.” J. R. Beard and Electrical Improve- 
ments, Ltd. February. Уга. 

2,599. "' Rotary electrodes for welding machines." S. H. Gordon and Rose 
Street’) Foundry and Engineering Co., Ltd. February 23rd. 

5,361. | Loop antenna."  Marcont's Wireless Telegraph Co., Ltd. Feb- 
ruary 23rd. (United States, March lth, 1922.) : 

2,900. "' lynition. systems for internal-combustion engines, &c." Pateras 
Кезсага, Мар of Kau. February ога. (Spain, February 25th, 19%.) 

25307. U Electric. table, &c., lamp." T. Rombach. February 23rd. 

0,9889. '* Ыссилес resistance heating elements, &c," К. B. Cox. February 
24th. 

2,402. * Instrument for adjustment of wireless, &c., apparaius." E. H. Hill. 
February 24th. 

32,905. '* Liectrolytically determining, &c., weight of metal deposited from 
an ecctrolyte, &c. A. J. Round. February 24th. 

5,415. '' Controlling gas or electric coukers,"' A. Brice, February 24ih. 

2-03. '' Means for regulation of electric generator.” W. J. Rickets. Feb- 
тиагу 2$th, 

9.429. '' System of pole changing for polyphase induction motors.” K. 
Kando. February 24th. (Austria, February Zóth, 1922.) 

Э.Ф. Variable electric condensers.” M. V. Pirie. February 24th. 

9,440. ‘* Stationary electric transformers.” S. H. Varnals. February 24th. 

29,44J. '' Device for rectifying high-tension alternating current," Lodge- 
Courell, Ltd. (formerly Lodge Fume Co., Lid.) (Mctullbank und Metallurgiscie 
Ges. Akt. Ges). February 24th. 

о. ** Alternating-current electric meten.” Metropolitan-Vickers Elec- 
trical Co., Ltd., and J. S. Peck. February 24th. 

947. “'Iclcphone fittings." А. Brierly. February 24th. 

9,190. ' Electric condensers.” H. J. Marshall and Muirhead & Co., Ltd. 
February 24th. 

2,198. “ Artificial lines for telegraphy." B. Davies and Muirhead & Co., 
Ltd. February 24th. | 

9,459. ** Method of producing electros, бс” Dresdensia Matern-und Stereo- 
typie-Anstalt C. W. Woehler. February 24th. (Germany, February 24th, 1922.) 

2,166. “Control of clectric current in electric systems.” British Lighting 
and Ignition Co., Ltd, and E. O. Turner. February 24th. 

0,453. ''Svstem for safegusrding thermionic valves." — E. H. Roberts. 
February 26th. 

2,503. ** Commutators, &c., lor internal-combustion engines." J. Judge. 
February 26th. 

gal. * Electric connections for barometers and thermometers.” F, 
McNally. February 26th. 

1,915. *' System for research of mineral electricity." U. Bianchi and P. 
Smali. February 26th. | 

3.923. '' Radio instruments." W. Howard and A. C. Sandy. February 
wih. 

5.927. '* Electric. incandescent lamps." H. Grigg and Grigg Motor and 
Engineering Co., Ltd. February 26th. 

5,31. ‘Ship's telegraph.” F. W. Wood. February 26th. 

0048.“ Electric motors.” W. S. Dennett. February 26th. 

3,003, '' Publice address system." Western Electric Co, Ltd. 
Ekctric Co., Inc). February 26th. 

907. “ Antenna for wave signalling." W. Dornig. February 26th. 

9.962. ‘ Headlights for vehicles.” С. R. Wiliams. February 26th. 

5979. '' Introducing electric energy into a space of action." б. T. South- 
Sete. February 26th. (United States, March Sth, 1522.) 

9,977. " Direct. indicating high-vacuum meters." Akt. Ges. Brown-Boveri 
et Cie. February 26th. (Germany, March 4th, 1922.) 

9,987. " Temperature-operated relays." British ‘Thomson-Houston Co., Ltd. 
(International. General Electric Co.). February 26th, 

5,991. *' Electric motor starters," A. H. Curiis and lgranic Electric Co., 
ltd. February 26th. ` | 

9.993. '' Swivelling headlights.” E. L. Hargraves. February 26th. (New 
Zealand, November 30th, 1:22.) 

9.997. t Inductance devices," American Radio and Research Corporation. 
February 26th. (United States, February 24th, 1922.) 

3,998. * Resonators, amplihers, horns, &с.” G. Harrison (Barberis). Feb- 
ruary 26th, 

2,299. * Wireless tuner.” D. D. Benton. February 26th. 

9,000. *' Elcetric incandescent lamps." A. Portigliotti. February 26th. 

5,004. '' Manufacture ol tungsten wire," General Electric Co., Ltd. 
February 26th. 

5,611. '' Motor vehicle lamp." W. Piera-Joncs. February 27th. 

OQOZB.- Electric circuits or distribution systems." G. H. Necp and Switch- 
gear & Cowans, Ltd. February 27th. 

3,646. ** Combined interlocking electric switches and wall plugs and 
toes." А, E. Read and Walsall Hardware Manufacturing Co., Ltd. Feb- 
ruary 27th, 

3.067. Electric inspection lamp." А. E. Davies and H. H. Thompson. 
February 27th. ` 

3,653. ** Switches for heavy currents.” C. 
(Holland, July 29th, 1922.) 

0,690,“ Portable electric lamps." R. C. Kav. February 97th, 

5,034. “ Electric. switches." E. F. Knight. February 27th. 

9.11. ''Iluminating devices," British Ihomson-Houston Co., Ltd. (Gen- 
eral Electric Co.). February 27th. 

9,712. '' Selective control systems." British Thomson-Houston Co., Ltd. 
February 27th. (United States, March Yoth, 1922.) 

9.716. “ Apparatus for electrolysing fused salts of metals and recovering 
metals and acid radicles." E. А, Ashcroft. February 27th. 
9,722. | Electric conductors," L. Fuller and Fuller's 

Works, Ltd. February 27th. 

5440. '' Electro-therapeutic apparatus.’ E. К. 
(Switzerland, March 9th, 1922.) 

o.4l. '' Electric. transformers," E. J. Brunning, A. H. Curtis, Igranic 
Electric Co, Ltd., and S. R. Wright. February 27th. 

3,779. “ Electric cable armouring." F. Cusworth. February 28th. 

9,087. ** Inflammable Kas-testing device for им with miners’ electric 
lamp." G. I. Harris. February 28th. 

Э.в. ** Electric advertising machines.” W. Cochrane. February 28th. 

a86. '* Railway signalling systems." Automatic Telephone Manufacturing 
Co., Ltd. February 28th. 

5.920. “ Signalling systems employing electric oscillations," Radio-Com- 
munication Co., Ltd., and J. Scott-Taggart. February 2xth. 
me “ Wircless telegraph apparatus, Xc." W. H. Deller. February 
25th. " 

5.823. “ Headlights for motor vehicles.” H. Chadwick and С. W. Weston, 
February 28th. | 

5829.“ Electric light bulb." М. J. Williams, February 28th. 

a833. “ Electric burglar alarms, &c." H. P. Amphlett and J. E. Lewis. 
February 28th. 

OX, '* Wirelese telegraphy, &с. C. Pressland. February 2th. 

0,643. '' Frame aerials,” British Thomson-Houston Co., Ltd. and R. С. 
Clicker, February 28th, 

SB. Magnetic measurements," Western Electric Co., Ltd. February 
28th. (United States, October 24th, 19%.) 

9.847. '* Direct-current rotary transformers," A. Deila Riccia. February 
2Mth. (France, April 27th, 1922.) 


(Western 


Bruynis. February 27th. 


United Electric 


Muller February 97th, 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses àre those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1921. 

| 21,847. Party-lind té phone systems.” R. C, М. Hastings. August 1rth, 
1921. (193,073.) j 

21,845. * Telephone Systems.’ R. С, M. Hastings. August 17th, 142]. 
(193,074.) 

21,855. *'' Process of manufacturing carbon filament for incandescent electric 
lamps." K. Nishikawa. September 12th, 1920. (169.148.) 

26,807. ** Electric discharge devices for the rectification. of alternating 
currents," American Radio and Research Corporation, October bth, L. 
(170,015.) 

26,830. “ Bends, half normal bends, and sets for tubing used fur cl ctric 
wires." T. Atkinson. October. lith, 192], (193,085.) 

27,189. “ Accumulators.” K. Kawakami, October 13th, 1921. (193,087) 

27,309. ** Means for producing oscillations." British lhomson-Houston Co., 
Lid. (General Electric Co.). October l4th, 1921. (0 83,022.) 

29,8Mj, *' Illuminating devices." British Thomson-Houston Co., Ltd., znd 
W. Millner. November 9th, 1921. (193,109.) 

30.323. * Cathode glow discharge lamps." C. Lean (Glimmlampen Ges. 
Frankiin Industrie Ges, and Ј. M. Schmierer). November lih, 1921. Con- 


avention date not granted.) (173,737.) 


30,424. x Mine-signalling Systems or the like in which tMe signals consist 
of a single series of impulses.” Automatic Telephone Manufacturing Co., 
Ltd., and C, Remington. November loth, 1921. (133, 128.) 

30.508. “ Electric water heaters." H. T. Pointer. November loth, 1921, 
(193,133.) 

30,591. “ Electric switches.” British Thomson-Houston Co., Ltd, (General 
Electric Co.) November l6th, 1921, 193,136.) 

30,759. i Telephone systems," Relay Automatic Telephone Co., Ltd. Com- 
Pognte Générale de lélégraphie ct de l'élephonie Sans Fils). November 1715, 
1921. (193.145.) 

30,861. ** Variable inductance devices, "! W. W. Burnham. November 18th, 
1921. (193,150.) | 

30,885. '* Electrical measuring instruments," British Thomson-Houston Co.. 
Lid. (General Electric Co.). November 18th, 1921, (13,152.) 

30,973. * Protecting device for electric Installations working wih alter. 
naung current against any disturbances which may be produced in their 
feeding circuit," E. C. R. Marks (Sec. S.A.A.E. Soc. Anon. November 19th, 
1521. (193,158.) 

30,983. *'' Electric. bells songs, and the like." C. G. Laws TUS 
Ith, 1921. 193159) ^ ^ ^" | pip 

31,225, " Electrical measuring instruments," British Thomson-Houston Co., 
Lid. (General Electric Co.) November 2nd, 192]. (193,163.) 

31,229. “ Automatic electric switches.” R. P, 
1921. (193,164.) 

31,646. “ Battery-case container or carrier for use on road vehicles." A, H. 
Hunt. November 25th, 1921. (193,175.) 

$2,058.“ Apparatus for therapeutic treatment of the body with ravs from 
electric ares." W, G. Moore. November 30th, 121. (193,178.) 7 

34,064. “ Automatic electric circuit breakers.” С. Wilkinson. Deeembe 
lUth, 1921. (193,201.) жы ES 

34,139. '* Tov wireless telegraphic and telephonic appar: r o Po € 

. lov. on | р Apparatus. pe ox 
Rushen (Bing Werke vorm. Geb. Bing Akt. Ges.) December 19th, 192]. 
(193,203.) 

34.349. “Cores for cilectromagneis." Western Electric. Co., Ltd. Decem- 
ber 2151, 1920. (173,233.) ' mum 

34,538, °° Indicating devices for use with alternating-current electric 
generators driving induction. clectric motors." A. B. Field, L. Miller, and 
Metropolitan-\ ickers Electrica! Co., Ltd. December nd, 1921, (193 208. 
34583. 9 Sand-gear Operator for electric and other vehicles and locum 
tives.” H. Clark. December 23rd, 192], (193,210.) 


Myers. November 2Xnd, 


2922, 

530. " Means for electrically bonding metallicesheathed electric cables ond 
Wires in. junction boxes and the like.” G. S. Boothrovd and Callender’s Cable 
und Construction Co., Ltd. -January 9th, 1922. (193,226. 

913. “ Electric switches." N. E. North and Metro Mitan-Vicke бєїгїсг 
Co, Lid. January lih. 1922. (193231.) A I M 

1,763. ** Electric accumulators and secondary batteries." M. 
W. S. Jeal. January 20th, 1922. 093,241.) 7 

1,880. ** Power-factor miedsurifg or indicating instruments for use with 
озоде electric currents.” Chamberlain & Hookhain, Ltd., and 5. James. 
January Ist, 1922. (193,243.) — 

zn н UE wall plug." W. Gee. January 26th, 1922, (193,249 

2,736. Telephone systems.” Siemens & Halske Akt. Ges. January 
191. (174,61) кек 

2,936. ** Electric switches," Cable Accessories Co., Ltd., F. H. Reeves 
and P. W. Davis. February Ist, 1922. * (193,252.) f 

2.996. * Electric submerged logs.” B. Chernikeeff. February Ist. 22, 
(193,254.) | ` 

3.009. '' Mayneto-electric machine.” G. 
(194,267.) 

9,720. '* Means or apparatus for sanding the rails or tracks of tramways 
and the like." A. Wheateroft. February 27th, 1922. (193,282.) ` 

7,270. “ Wall plugs for electric connections," Cable Accessories Co., Lid. 
F. H. Reeves, and P. W. Davies. March 13th, 1922. (193,296.) ' 

7.776. ** Electric. cut-outs.” А. Baderna, March l?th, 191, (177,1713 

7,970. “ Alternating-current dynamo-electric machines." British Thomson- 
Houston Co., Ltd. (Gencral Electric Co.). March lth, 1922. (193,300.) 

8,910. ** Machine switching telephone systems, ” Coventry Automatic Tele- 
phones, Ltd. (R. C. Arter). March 28th, 1922. (193,307 .) 

10,903. *'' X-ray tubes.” Etablissements: Gailfe-Gallot & Pilon. May 24th 
1921. (180,643.) | ' 

11,767. * 5рһегїса!!у, cChromatically, and astigmatically, corrected. telephoto 
objective," C. Zeiss (firm об. Mav 7th, 1921. (Addition to 145.548.) (174 529. ; 

12,383. ** Electro-mechanical control systems." Soc. des Etablissements 
Gaumont. May 28th, 192]. (180,990.) 

12,54. ** Electric Талар. British Thomson-Houston Co. Ltd. (General 
Electric Со.). Мау 3rd, 1922. (193,325.) 

13,094. “ Leading-in conductors for vitreous material.” Naamlooze Vennoot- 
schap Philips’ Glocilampentabricken, G. Holst, and D. Lely, Junr. May Mh, 
1922. 193,329.) ` 

13,957. “ Telephone systems." Automatic Telephone Manufacturing Co., 
Ltd. May 23rd, 1921. (Addition to 158,276.) (180,330.) 

18,048, “ Sound-producing apparatus or electro-magnetic 
emitting device." ^ Soc. des Etablissements. Gaumont. 
(193,3:39.) 

19,705. *“ Means for connecting the steps and sliding doors of tramcars 
and the like." S. Okabe. July J8th, 1922. (193,345) 

23.306. '' Control mechanism for electric ship propulsion and like systems." 
Mctropolitan-Vickers Electrical Co. Ltd. September Ist, 1921. (185,409) 

29,031. ** Receiving of wireless signals." Nederlandsch-Indie. October 29th, 
121. (187,971.) 

31,942. *' Methods of and machines for making incandescent elcctric lamp 
mounts and similar articles.” British Thomson-!fouston Co, Ltd. November 
25th, 192]. (183,459.) 

1923. 


2,093. “ Mine-signalling systems or the like, in which the Signals consist 
of a single series. of impulses." Automatic Telephone Manufacturing Co., 
Ltd., and C. Remington. November Toth, 1921. (Divided application. on 
193,128.) (193,361.) 


Payne and 


Natoli. February With, р. 


receiving or 
February 17th, 1:53. 
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EXHIBITION SUGGESTIONS. 


Tue difficulties with regard to the control of the British 
Empire Exhibition have, we hope, been removed as the 
result of the recent investigation. Sir James Stevenson, 
Bart., G.C.M.G., becomes vice-chairman of the Council, | 
and Sir Travers E. Clarke, K.C.B., K.C.M.G., deputy- 
chairman, and Parliamentary measures will shortly be 
carried which will secure effective executive control along 
the lines suggested by Sir Wm. Joynson Hicks. Nome of 
the British Colonies which were apprehensive and in- 
clined to adopt a quite lukewarm attitude are now under- 
stood to be satisfied, and little seems to be wanting to 
secure a united determination throughout the Empire to 
command and to deserve entire success at Wembley next 
year. 

The most pressing advice that can now be urged upon 
everybody who is directly interested is to '' get on with 
the job." While we are concerned with the importance 
of the vast enterprise being made a huge success because 
of its direct bearing upon the future of the British 
Empire and upon Inter-huperial trade and general 
overseas trade, our special part of ‘‘ the job " is the 
great electrical and engineering section of it. The 


organising bodies which are responsible for the letting 


of space are busily engaged upon their particular task, 
and of committees that have been or are being set up 
to deal with certain more or less directly associated 
industries there are many. We trust that the individual 
members thereof will take their duties seriously; the 
acceptance of seats upon such committees imposes obli- 
gations which must not be lightly regarded. 

To some of these committees there will fall the respon- 
sibility for organising innumerable events, conferences, 
and so forth, and we take this early opportunity of 
making a few suggestions—more in the nature of ideas 
for consideration than of definite propositions—because 
we believe that if we can visualise Exhibition Year as 
a period of electrical and engineering life and advance 
in every section we shall be able to secure something 
approaching to unity and co-ordination, to prevent 
clashing of sectional events, and to guarantee that con- 
centration of all forces which will command the best 
results. 

Our desire to bring this matter forward is especially 
prompted by the length of period during which the 
exhibition must have consistent attention from those 
taking part as exhibitors. Five or six months 
is a long period of time over which to maintain 
enthusiasm in an industrial exhibition, and only excel- 


lence of organisation can prevent a slackening of in- 


terest. Foresight will need to be exercised in spreading 
associated events discreetly over the entire period. 

The Exhibition will have its boom periods of course. 
If the electrical and engineering exhibits are completed 
at the time of opening, one of these boom periods should 
occur in the early days—another will certainly occur 
during the closing weeks, when everybody will be making 
a final effort. But it seems probable that if a number 
of electrical and engineering events 1s spread over the 
intervening months ‘something can be done to maintain 


interest. 


(441) 


442 THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,365, МАвсн 28, 1938. 


eee 


We ure not aware vet on what date the World Power : 


Conference. will meet, nor for how long, but it seems to 
us that London might next year be made the centre for 
the summer meeting of the Institution of Electrical 
Engineers: the annual convention of the Incorporated 
Municipal Electrical Association; the annual meetings 
of the two Tramway Associations; for a ineeting or two 
of the British Electrical and Allied Manufacturers! Asso- 
elation When members and non-members can discuss 
trade and industrial matters that lend themselves to 
public conference; for meetings of the Electrical Con- 
tractors’ Association ; and for a London meeting of the 
British Association for the Advancement of Science so 
that members who cannot proceed on the Colonial tour of 
the vear can have a reunion all the same amid practical 
"clentifie demonstrations. 

Then it might also be possible for one or two separate 
© Weeks to be devoted to a big Electrical Popular Appeal, 
When electrical interests will excite the Imagination and 
stimulate the inquiry of every householder. We might 
earniark certain weeks as t Trade“ weeks. when one 
would look for bigger home trade inquiries and orders. 
There might be a Students’ Week arranged in conference 
with the authorities connected with the teclinical colleges 
and institutes of the land. The human or women’s 
domestic side will, of course, be a popular feature all 
the ine, but thereanight be a special concentration of 
siort lasting a week or two along ** Electric. Home ` 
lines—the crowds that have lately gathered at the Ideal 
Home Exhibition at Olvinpia prove the existence of wide- 
spread interest in such matters. Then we nicht have 
periods when the uses of electricity in connection with 
certain industries might he emphasised by arrangement 
with the societies and institutions representing those 
industries, 


lt can be taken for granted that profiting by the ex- 


perience of. numerous large shows, including the first 
White City Exhibition, Clib facilities will not be lack- 
Ine. It maeht possibly be considered that co-operation 
With the Bugineers? Club would be of value in providing 
such facilities. The tiumerous eminent engineering 
visitors fron abroad and others might be made honorary 
Iretibers for the period of. their stav here. [t is pos- 
sible that through some part of this section of exhibi- 
tion organisation activities information nuit be made 
known throughout the Halls of the probable dates of 
visitation by our guests, 

We have not exhausted the suggestions that nieht be 
made, but we believe that those who have anv ideas to 
advance would do well to make thein known early, so 
that they may be considered in relation to the efficient 
running of the whole undertaking, 
therr expression in our pases. 


We shall wel nie 


ГА 
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EvkNTS are marching quickly to- 
wards а crisis in the electricity supply 
industry. The ballet taken by the 
National Executive Council of the Elec- 

lusmineers? 


The Ballot oí 
the E. P.E.A. 
Does! Power Association Was coimipleted 
within five davs, and gave the Council authority to act. 
DV The enormous majority of nearly Өх per cent. of the 
Votes and TS per cent. of the total metbership. Масе 
then the National Joint Board has met for the first tine 
"nee last December, but unhappily withont useful 
result, and the National Executive Council of the Asso- 
clation on Sunday decided to take further steps towards 
rectitwine tlie position at Halifax (With reward to whieh 
ths utmost determination is expressed), 

The gravity of the situation should not be under- 
estimated. [tds true that the Association lias never vet 
taken ^" national drastic action.” though once before 
the Council obtained authority by ballot for that pur- 
pese: but it would be foolish to suppose that such action 
ls pol passibhle—we hope It is not probable—and the con- 


sequences of a complete cessation of electricity supply 
would be very serious indeed. Fortunately we can 
count upou beth parties, employers and employed. to 
exhaust every means of arriving at an alternative solu- 
tion to the problem, for neither can contemplate a stop- 
page without the utmost aversion. lt has been 
announced by the Association that in any event its mein- 
bers will not lodge their notices before the end of next 
week, and as strikes without due notice are anathema 
to the B.P.E.A.. there will be a further opportunity for 
preventing a breach of continuitv. The time available 
ought tu be utilised in taking steps to prevent a catas- 
trophe, and in our opinion the most effective would be 
the appointinent of a Court of Inquiry by the Minister 
of Labour, to investigate the whole of the points at Issue. 

Meanwhile, in the interests of peace and continuity 
of supply, we prefer to avoid further comment upon the 
Laerits of the case. 

Whilst going to press we learn from Wednesday's 
evening papers that the Ministry of Labour las received 
à deputation from the E.P.E.A., and is considering its 
request for the setting-up of a Court of Inquiry: that 
the employers are meeting at the Ministry of Labour; 
and that it is hoped that negotiations will follow. 


, THe history of the attempts to геог 
London's Elec: the organisation (or the lack of It) for 
tricity Supply. the supply of electricity to the Metre- 

politan area might be anmusium jt it 
were not so near akin to tragedy. The question has: 
now been entrusted to the tender mercies of the Hig’. 
Court, in order to obtain a judicial pronouncenient oi 
the legality of the scheme drafted bv the Electricity 
Conunissioners : presumably it will eo thence to tle 
Court of Appeal, and will eventually be settled bv ti 
House of Lords And if, ax is quite possible and ever 
not improbable, the ultimate verdict is against the Cori- 
missioners, the whole weary business will have to b- 
taken up again in the hope of finding another wav ош 
of the tangle. Truly a Conainissioner s lot eannot be a 
very happy one under such trvine conditions. 

Even if the point of offre rires were disposed. of, th- 
Commissioners would have enoueh to do to meet the 
objections to their Draft Order that have been put Гөг- 
ward by the companies, the London County Council, and 
other bodies to the terms of the Order. The Count 
Conneil, quite naturally, is concerned as tothe Proposed 
transfer of its powers of coimipulsorv. purehase to the 
Joint Electricity. Authority and their Suspension for 
$9 vears : aud as the professed representative of the con- 
Suner, it is interested in the detitils, still unpublished, 
of the slidiny scale of prices and dividends. but it ix not 
opposed to the Order in hata, provided that its Punda- 
mental stipulation is complied With—namely, that there 
shall be one and only one Joint Authority for the whole 
area. 

With reeard tothe London Electricity Supply Bill. the 
attitude of the County Council is decidedlv hostile to its 
provisions, The Special Committee holds that the Bil 
would isolate the company areas and postpone publi» 
contro] for 10 years without conunensturate benefit to the 
public, and would esustimte a departure from the spirit 
of the Act of 1919, and therefore it hax obtained the 
sanction of the Council to offer strone Opposition on the 
preamble. The Bill will have an unfriendly receptio 
from other quarters abo. and in our opinion there i. 
little likelihood of its passing through Parliament аі 
out radical amendment, 


— iere. icri ЕЗ ————— 


THe outlook for Ainerican exper: 

United States trade is exceptionally Interesting jit 
Export now. There has recently been recorded 
Outlook. à decrease in the total value o£ the 
exports of domestic merchandise frorr 

S4.579.000.000 in 1921 to 33.765.000.000 last vear. 
Taking the items with which our readers are niore parti- 
early concerned. we find that exports of electrics! 
machinery and apparatus during that period fell a 
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value from $88,931,000 to $53,241,000. The various 
tems making up these totals are shown on another page. 
That a decline would be shown when the totals for the 
vear were known was expected by all who had watched 


the falling tendency of American trade in many of the: 


markets which she captured during and since the war. 
But the magnitude of the decline is striking. What, 
however, is of greater significance is the fact that pro- 
duction in the United States has recently shown a re- 
markable recovery. According to a recent statement of 
the Federal Reserve Board, output has reached the peak 
of 1920. At present the vield of American mills and 
factories is being absorbed to a greater extent by home 
demands than at any time during the past eight vears at 
least. — The level of production attained in 1920 was 
very high, although not at industry's full capacity 
owing to lack of suitable labour in many trades. If any 
reminder were needed of the great heights reached. it 
can be furnished by a perusal of the report by H.M. 
Commercial Counsellor at Washington, which has just 
been issued by the Department of Overseas Trade, and 
is summarised on another page. An interesting ques- 
tion therefore arises in connect jon with the foreign trade 
policy of the United States, with its well-nigh prohibi- 
tive import tariff and the doctrine of isolation from 
European affairs which is still strongly held. Econo- 
mists are asking what will be the effect on America s 
sales of woods abroad if as the result of the restrictive 
Fordney-MeCumber import tariff the favourable trade 
balance of the United States approaches its euornious 
war-time dimensions. Can she without serious 
economie disturbance continue to receive gold instead of 
imported goods in exchange for her exports, particularly 
when she will also be receiving regular repayments of 
the sinus she lent to us during the war? Inflation will 
result. Indeed there are signs that it is already taking 
place, for prices of many commodities are rising agai 
across the Atlantic. It is said that in few instances have 
inanufaeturers failed to increase their. prices by the 
amount of the new import duties on similar goods, АП 
these advances аге, of course, having their customary 
cumulative effect. Workers find the cost of living grow- 
ing dearer, and accordingly press for more wages. 
Higher rates of pay are obtained—the more readily be- 
cause there is a scarcity of labour in many branches 
and immigration is deliberately restricted —and this 
movement in turn forces the level of prices still higher. 

The whole subject offers a field of speculation in which 
definite conclusions are difficult to reach. This much 
seems certain. In view of. the great increase in indus- 
trial capacity during the war, export. outlets for the 
United States manufacturer as ever 
despite the present internal boom, 
will thus handicap the exporter in oversea competition 
unless he is able to duinp and to recoup hinself in the 
nome market. Again, if the restriction of imports raises 
the favourable balance of American trade, the effect. on 
the exchange value of the dollar will be detrimental to the 
exporter. On the other hand. his command of capital 
will give him a great advantage over other competitors 
by enabling him to finance large contracts aned grant 
lone credits in general trade whenever һе finds it ex- 
pedient to do so. 


are ах 
Costs are rising and 


HECESNSAEV 


Меси is being said and written just 


the burden of taxa- 


The Burden of 
Taxation. 


now 
tion with the 


revardinge 
idea of impressing the 


Government at a titne when Budget 


possibilities are in everybody's thonghts. Тһе crush- 


ingly beavy payments that have bad to be made by 
Industrial Companies and firms and by private indivt- 
duals, too. have been responsible for much unemplov- 
ment. The Corporation Protits Tax is an iniquitous 
tax, and the stream of funds available for investiment 
in industrial and other enterprises is reduced because 
those who might reasonably hope to invest savings 


therein have no savings left after meeting tax exactions 


of one kind or another. The astonishing thing is that 
the effects have not been even more serious, for the 
restraining influence upon enterprise is naturally con- 
siderable when large shares of profit proceeds have to be 
lauded over to the State by those who are fortunate 
enough to make them. We wonder how often in recent 
vears companies and individuals alike have in the course 
of their operations come up against the very definite 
question: ‘Is it worth while?” Now, the very worst 
thing that can happen to this old country is for that 
attitude to be continued in the business world and 
among private individuals who by initiative and enter- 
prise normally desire to ‘make a little more "—which 
process means generally making more work for somebody 
else at the same time—but who look more than once at 
the condition that out of every extra sovereign earned 
thev have to vive away five shillings or more. 

Just now there is some discussion proceeding regard- 
ing the respective merits of debt redemption and tax 
reduction. We are not unimpressed by the парогёапсе 
of the former from the financial stability poiut of view. 
and from the standpoint of future Interest rates all 
round, but we incline to the view of some eminent in- 
dustrial leaders who feel that the time has come for 
detinite relief from present burdens. Reduction of taxa- 
tion would lead to revival of trade bv relieving the direct 
burdens of industry, while in the case of private indi- 
viduals it would renew a spending power which in turn 
would increase employment. reduce unemployment out- 
payments by the State, and would increase the taxable 
profits of stores and shopkeepers as well as producers. 
As Sir Chas. Macara has just recently said: Revive 
trade by taxation reduction, and debt redemption will 
soon be able to take care of itself. 

The theme is one which provides an occasion for a 
similar appeal from practically every class of trade. 
We are directly interested in its bearing upon the elec- 
trical trade. There is abundant scope for domestic 
electrical development, but there are thousands of house- 
holders who will not make changes until their income tax 
charges are lessened, for the simple reason that. they 
cannot afford them. Relieve them of part of the burden, 
and the contractor. the manufacturer and trader, and 
the electricity supply authority will beucfit: there will 
be more employment, reduced national expenditure, and 
more profits to vield national revenue, AH very eleimen- 
tarv. no doubt—almost childish to write about—vet how 
true and how easv to overlook! Trace out tlie effect on 
motor-car and other industries in the same way, and the 
collective. influence upon the national interests would 
appear to be such as to make overwhelming the demand 
upon the Chancellor of the Exchequer for consideration. 
Reduced taxation burdens should go far to assist the 
movernent towards “Реасе and Tranquillity “° in in- 
dustry and in the nation. 


Tre list of applications for patents 


Inventors’ affords a very good indication of the 
Activities. directions in which inventors are busy 
and in whieh rapid progress is being 

made. Our list this week for nine days contains some 


140 ites. of Which no fewer than 70 relate to telephony 
or telegraphy. and of these 43 are concerned with radio- 
emnmunication—mainlyv, of course, in connection with 
telephony. Whilst many, probably most, of these inven- 
tions will get no farther than the letters patent stage, 
and some not even so far, here and there a really useful 
device will survive and come into use. This fact alone 
would suffice to justify the steps which have been taken 
to enable the amateur to conduct experiments and devise 
improvements in radio reception, for many a usetul 
advance in a technical process has been owed to the in- 
and many an amateur has 


venuity of the hobby-rider 
eventually attained to eminence as a professional. 
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WATER-POWER STUDIES.— II. 


Hydraulic Conduit. 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.LE.E., M.Amer.Soc.C.E. 


(Concluded from page 411.) 


The advantages of lining an earth, poor masonry, or 
rock-cut section with pitch, reinforced concrete,* or 
cement, &c., are well worthy of every consideration for 
ull developments where water is scarce, seepage and 
evaporation losses high, and where water has been 
bought at great cost. The development head and con- 
duit length often decide the section in use; head loss 


із a function of power loss. Some of the advantages in 
mind for lined conduits аге: — 


(1) Lining of a comduit permits the use of a higher 
velocity than could be allowed in an unlined conduit. 

(2) The maintenance of a lined conduit is much less 
than that of one unlined. 


(3) The higher velocity permits the use of a smaller 
cross-section, with the consequent reduced expense of 
rock-cutting, excavation, &c. 


(4) A smaller conduit section is very often more prac- 
ticable to construct for hillside conditions where a larger 
conduit may be unsafe or commercially impossible or 
only possible at excessive cost. 

(5) The lining of a conduit reduces the seepage loss 
to a negligible amount. In long earth, masonry, and 
rock-cut sections, where the materials are of poor and 
uncertain quality, seepage losses may be high. 

(6) With a lined conduit, the water will reach the fore- 
bay in less time than in the case of one not lined; 
also the water is more easily disposed of in case of a 
break in the conduit, and when shutting down for 
repairs. 

(7) The lining of a,conduit permits the use of a section 
with highly-desirable hydraulic properties, and, differ- 
ent from an earth section, maintains the sides and banks 
of the conduit so as to retain those qualities. 

(8) The lining of a conduit stops érosion of the banks 
by wave action, and delays the growth of weeds, brush, 
and moss, all of which interfere with the flow of water 
And increase deterioration. 


(9) Coating the concrete or cement lining with paint | 


or pitch or varnish will tend to decrease seepage (where 
cracks occur) and increase the velocity of flow. 

(10) With an increase in depth of water in the con- 
duit, the velocity and carrying capacity are increased. 
Without lining, an increase in depth would usually not 
be permissible. 

(11) For a given conduit and given flow, an increase 
in velocity results in a slight decrease in the seepage 
loss; lining the conduit will permit both advantages. 

For a long length of earth conduit-section (unlined): 
if the earth is not underlined with clay or if the conduit 
does not have a surface of clay or impervious hardpan, 
then serious loss by seepage can be expected. Evapora- 
tion loss in conduits is relatively nil compared with the 
loss from seepage, and is usually not accounted for. In 
certain of the less modern countries, earth sections (un- 
lined) are used because of financial difficulties. When 
used, a practical guide in the design is to allow for 
the following-mentioned loss due to seepage per 24 
hours :—0.5 to 1.5 cu. ft. per sq. ft. of conduit bed for 
medium clay loam; 1.5 to 2.0 cu. ft. per sq. ft. of 
conduit bed for somewhat impervious soils; about 1.0 
cu. ft. per sq. ft. of conduit bed for medium soils; and 
about 0.5 cu. ft. per sq. ft. of conduit bed for impervious 
clay soils. As alreadv mentioned, seepage is a function 
of depth of water. Therefore, in order to care for a 
given discharge capacity, the width should be increased 


.* To allow of expansion, it may be advisable to insert sec- 
tiuns of asphaltuin-felt about every 20 ft. of conduit length. 


as the depth of flow is decreased. But, unfortunately, 
width is a factor in aggregating eddies, because the . 
wider the conduit the greater will be the number 
of eddies; also high velocities and shallow depths 
aggregate eddies and consequent losses. In the matter 
of location, width is an important factor, but in the 


matter of design depth is an important function of loss 


by seepage. This loss is not exactly dependent on the 
quantity of water conducted through the conduit. A 
newly-made unlined earth-section may give a much 
greater loss than the same conduit after several months’ 
or years' usage, because the bottom and sides may by 
then become coated with a thick film of impervious clay. 
Very often loss of water by seepage can be allowed in 
the early stages of a new water-power development, 
because of the usually favourable load conditions, $.e., 
relatively low load factor, which, for the time being, 
favours this type от conduit. 

It is usually required to find the dimensions and shape 
of а conduit for a given discharge and fixed grade. Also 
the problem sometimes met with is that of finding the 
dimensions for various assumed or possible grades, and 
at other times it is required to know the most economical 
dimensions of a conduit. For the former case, several 
assumed dimensions are taken to satisfy equation 9/А 
for mean velocity v, and the coefficient of roughness 
is taken from a value known in practice to be reason- 
ablv reliable for the particular tvpe and kind of conduit 
decided проп.” Thus, for fixed values of Q, 7, and s, let 


Q = 200 cusecs, 8 = 0*0013, and „у = 0:013, 
and, let us assume five different dimensions, восі? as :— 


А = 60, 50, 40, 30, and 20 eq. ft. (respectively), then 
respective mean velocity v = Q/A = 
200/60 = 8:88; 200/50 = 4:0; 200/40 = 5'0; 200/30 
= 6°66; and 200/20 = 10 ft. per second. 
Tabulating for 4. v and s with Q, 4 ands fixed, determine 


R from Manning formula, or take from the logarithmic 
diagram fig. 6 (see forthcoming Studies III), we obtain :— 


A Q 7 Бы У К 
60 200 0:013 00013 3:33 O74 ft 
50 200 ооз 00013 00 100, 
40 200 0013 00013 оо — 1*4 . 
30 200 0013 00013 666 193, 
20 200 0'013 00013 10:00 о „ 
Let us also assume a shape so that в’ = //2, wherein 


b эж depth. And let 0 equal 6, 5, 4, 8 and 2 ft. in depth 
of water respectively ; then, for these different assumed 
depths of water we have :— 


R' = 2/2 = 10; 8/2 = 1:5; 4/2 = 2:0; 5/2 = 2:5; 
and 6/2 = 3:0 ft. hydraulic radius (respectively). 


Then, checking these assumed values of в’ with calculated 
vaiues of R, the relation would be :— 


R = 4:0; 1:98: 1:4; 1:0; and 0°74 ft. 
R = 3'0; 2°50; 2:0; 1°5; and 1:00 ft. 


In terms of wetted perimeter (length of wetted sides), we 
may write R = А20 + «u; wherein v = width of conduit 
of this shape. 

In this case, we need only move Б’ = 2'0 ft. under 
в = 1:98 ft.. which gives a conduit dimension of 8:0 ft. 
wide by 4'0 ft. deep, or a’ = 20 = 2 х (4 х 1) = 
$2 sq. ft. (answering the best hydraulic properties); that 
is, in terms of wetted perimeter В = a/2 b + u = 
32/(2 x 4 + 8) = 2'0 ft. hydraulic radius. 


* See fig. 6, forthcoming Water Power Studies HIT. 
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. For the assumed depths of water we have a corresponding 
cross-section of— | 


2 x 92 = 8:0 вд. ft. cross-section. 
f х 82 = 180 ,, ss 
A 215—542 х 42 = 82:0 ,, T 
a | E X 5? = 5070 n ро 
| 2х 62 = 720 , з 


and corresponding mean velocity— 


. (200/72 = 2°78 ft. per second. 
,  |200]0 = 400,  , 
9 = 4200/82 = 6:35, y 
^ 200/18 = 10:11 „ » 
200/8 = 25°00, 4, 
` Tabulating these various values of a’, v', and в’ for 


fired flow Q' and for fired value of 4, we obtain the following 
values of s‘— 


Q A’ v’ R' 7 g' 
200 72 5:78 3:0 0'013 0:00014 
200 50 4'00 2°5 0013 0°00030 
200 32 G25 2°0 0`013 0°00096 
200 18 1011 1'5 0'013 0°00360 
200 8 25°00 1°0 0°013 0'00450 


Only for the purpose of calculation, let cross-section 
(although small) equal 30:0 sq. ft., with a slope of 1:8 ft. 
per 1,000 ft., and hydraulic radius of 1:924 ft. Therefore, 
for fired values of A, 4, and В we have— 


A R 7 Q ү я Л (рег1‚0СО{%.) 
30 1°924 0013 50 1'66 0*00009 0'09 ft. 
30 1:921 0:013 100 3:33 0:00035 0'35 . 
30 1:924 0'013 150 5°00 000070 0'70 .. 
30 1:921 0'013 200 6:66 0'00130 130 .. 
30. 1°924 0°013 250 8°33 0°00300 3°00 .. 


In terms of grade, porer loss in the conduit can be 
expressed — — 


р = 91682; пф в = / ands = Мез 
therefore — pHQqhe'; 


wherein о = discharge in cusecs. 
L = length of condait in feet. | 
8 = grade or slope in feet per foot of conduit. 
e = efficiency of water (from headworks-intake 
` to turbine shaft or at switchboard), 
multiplied by 0°1134 for h.p. 
multiplied by 0:1000 for e.h.p. 
multiplied by *0854 for kW. 


Erample.—Take 10 miles (52,800 ft.) of conduit length 
(varnished, and having a good, smooth concrete section) 
constructed on a grade so that 1,000 ft. dissipates 1:8 ft. 
head, the discharge is 200 cusecs, and let water efficiency 
be 80 per cent. ; then, power loss in h.p. value is— 


р=018е' = 200 х (52,800 х 00013) xX- 
(08 x 01134) = 1,236 h.p. 
or p-Qhe = 200 х 6864 x 0:09 = 1,236 h.p. 
| (due to grade). 
also, by the common formula— 
Оле 2:200 x 6862 x. 08 
8:82 | 882 

Assuming a development head of 800 ft, and a loss by 
seepage” in the conduit of 00175 cuseca (per 1,000 ft. per 
day of 24 hours), then, total loss is 52:8 x 0°0175 = 0:924 
cusecs ; making an energy loss of — 

0 924 x 800 x 0°09 = 66:58 h.p. per 24 hours, 
or 365 x 66'58 = 24,283 h.p.-hours per year, 
and  24,288/8,760 = 2:77 b.p. (loss due to seepage). 

For a concrete lined conduit, coated with a film of pitch 
or varnisb,t this loss by seepage is given as the absolute 
maximum value, hence it can be neglected in the calcula- 
tions in view of the fact that the total power is— 


Q He’ = 200 х 800 x 0:09 = 14,400 h.p. 


p= = 1,236 h.p. 


* [0 cusecs for 24 hours equals 86.400 cu. ft.. hence loss of 
1'0 ft. in depth over wetted area (length of wetted sides) in one 
day of 24 hours can be expressed as у = (w° X 1.000)/86.400 (per 
1,000 ft. of conduit length); w’ = wetted perimeter in feet ; 
-q = loss in cusecs per 1,000 ft. length of conduit. 

+ For ordinary concrete section, the value of coefficient 
n = 0015 to 0017, but for varnished or pitch-coated concrete 
section, у = 0°013, or better. — oe 


. For the same unlined earth section, the seepage loss 
would be about 1,600 h.p. per 24 hours = 584,000 
h.p.-hours per year, or possibly much greater ; but the same 
shape could not be used, and for equal Q the losses would be 
much greater. | 

Tabulating resulta for fixed discharge capacity (200 
cusecs), different sections in function of depth, conduit 
cost per 1,000 ft. linear, annual interest at 6 per cent., and 
assumed value of power per h.p.-year at £3, £4 and £5 
respectively, we may draw curves showing the minimum 
values of the sum of annual cost of conduit plus annual value 
of power loss. From this table, the mos! economical. section 
is seen to come between the conduit-depth of 4 ft. 
(32 aq. ft.) and 5 ft. (50 sq. ft.). 
CONCRETE CONDUIT (VARNISHED OR TREATED WITH COAT OF 

PITCH) CARRYING 200 CusEcs (у = 0°013). 


A B | =. CS 
OE. a 

a b c d e f g f gq fl g 
2 1,350 s81 45 OVS 2754 3504 3672 4482 4590 5400 
З 1,850 111 36 37345 2203 3313 223:8 3348 36726 47825 
4 2,500 150 0°96 196 588 20*8 784 22584 98°00 2480 
5 3,000 180 0:30 612 1836 17994 245 2045 30°60 2106 
6 3.750 225 O14 2:86 858 233°6 11°45 23645 143 239'3 


a = conduit water depth (/)° in feet; wherein 
' = 902, and в’ = 0/2. "n 
estimated cost (in £) per 1,000 ft. length of 
conduit. 
annual interest on the ccst (in £) taken at 
6 per cent. ' 
(| = loss of head per 1,000 ft. of conduit length. 


м 
| 


= 


е = power loss in h.p. рег 1,000 ft. length of 
, conduit, 
ff f = annual value of power loss in h.p.-year taken 


at £3, £4 and £5 respectively. 
yg 0° = annual value of power loss in h.p.-year, plus 
interest = f +e; f +c; and /" + е. 


TABLE I.—-Most FAVOURABLE CONDUIT CROSS-SECTION. 


Botfom width a in 


Character of Proportional terms of vertical Conduit side- 


material. areas. depth b. slope ratios. 
Concrete — 1°0 2b 0—1'0 
. and 0:906 1:562 b 0:25-—1'O 
masonry . 0'868 1:236 Р 0'5 —1°0 
Muck i pee : Я 
Hesdpan } 0:914 0:498 b EESTE 
Clay loam s 1'053 0 606 >} 15 —1°0 
Ordinary earth 1°236 0472 b 2:0 —1°0 
TABLE Ia. 
Conduit Width Hydraulic 
side-slope Bottom of mean Wetted 
ratios. width. Е Depth. - water surface. . radius. perimeter. 
0—10 ШЧА "7074/A.— VAHVA '35З3/А 2828 V/A 
1:0 -10 0613 VA "74 VA 2098 V/A “B69 / A 2°705 МА 
1'5—1'0 0`418/ А `689^/ a 2'485/А "344 VA 2°904 МА 
2'0—1`0 O'300/A ''63644A 2°841/ А` 'ЗІВМА 3'144/A 


Thus, boltom width in terms of depth as given in Table I, 
for side slope of 0— 1:0 (vertical) = 1:414/°707=2°00 b. 
for 10 — 1:0 = ‘618/74 = 0°828 0. 
for 1:5 — 1'0 = :418,689 = 0°606 0. 
and for 2°0 — 1:0 = :300/-636 = 0°472 b. 
For a concrete or masonry conduit with vertical side 
slopes (0 — 1:0) and with the following properties :— 
Q = 200 cusecs ; A = 50 sq. ft. ; R = 2'5 ft. ; w' = 20 ft.; 
b = 5 %.; anda = 10 ft, — — | 
hence, by checking Table Ia, we havefor Va = v 50 = 7:07; 
bottom width, « 1:414 x 7°07 = 10 ft.; 
depth, / 107 x 7:07 = 5 ft.; 
width of water surface, «t 11414 x 7'07 = 10 ft.; 
hydraulic mean radius, В = '858 х 7:07 = 8 
and wetted perimeter, w'— 2:828 х 7°07 = 20 ft. 
The usual conditions met with in practice for the design of 
waler-power conduits are :— 
(1) Available quantity о of water for the power deveiop- 
ment is fired, : | 
(2) Roughness factor » (dependent upon the channel 
conditions) is fired. 
(8) Length of conduit is fixed. 


* In all cases. the depth referred to means actual depth of water, 
the conduit area itself (for vertical section) is in the ratio of 
approximately 6 to 10, i.e., bottom width in terms of depth of 
conduit from top (not water surface). 
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. (4) Proper slope to give the sides of the channel depends 
upon the stability of material ; usually fired. 

(5) Efficiency of water (Q) to point of delivery, multiplied 
by a coefficient, is usually /ized. 

(6) Safe velocity of flow is dependent upon the stability 
of the material ; usually /ire/ for best speed of water. 

(7) Surface slope or grade of conduit is usually the 
varwble factor, and is dependent generally upon natural 
conditions of the surveyed route. 

The common problem is to decide upon a shape of 
conduit, and then determine the economical area and slope 
‚ for this ‘shape. Perhaps other sizes, shapes and slopes along 
the route of a given conduit installation will be found 
desirable, due to the change in topography, &c. A deter- 
mination should, of course, be made for the best possible 
shapes which would produce the most advantageous cross- 
sections. The quantity 9 would be greatest for the least 
friction, j.e., when the wetted perimeter w is least (see 
tabulation of examples given below) fara given area A of 
conduit, that is, when R = Aly = mazimum, under the 
conditions offered. As the value of ; is fixed (for designing 
purposes) then, because of the natural conditions en route, 
the slope or grade may have to be varied, and, therefore, 
any change in the power loss would be due to & change of 
the slope or grade. Assuming that the shape and slope for 
one type of conduit-section have been determined, then, for 
certain parte of the conduit-route the question might arise 
whether it would not be better, cheaper, or only possible 
(due to the sloping nature of the ground, &c.), to make 
some change either in the shape, in the slope, or in the size 
of conduit, so as to obtain the best and most advantageous 
cross-section and/or maximum possible increase in Q, and/or 
most economical decrease in power loss due to slope of 
conduit. In practice, the discharge quantity Q will vary with 
the load factor, but for designing purposes it is usually taken 
as constant, because, among other reasons, sufficient water 
must be situated where it can be drawn upon at a moment's 
notice, i.e , in the forebay оҳ regulating basin. Therefore, 
any change i in the slope or grade may be offset by a change in 
the design, either in the area A, in R, or in both, i.e., either 
the size or the shape of conduit may be varied to ‘keep Q 
fired ab or near its maximum. 


Now let Q = 200 cusecs; v = 8:0 ft. per sec. for earth 


section; n = 0°02; 
also, 9 = 200 cusecs; v = 8'0 ft. per sec. for concrete 
section; n = 0°018. 


(Let side slopes of conduit in each case be 1:5 to 1°0.) 
(А) Earth Section: — 
A = Qv = 200/3 = 68°6 sq. ft., making V 66:6 = 8:144, 
and, from Table Ia— 


depth of water (b) = °689 x 8144 = 5°611 ft. 
base of channel (a) = :418 x 81144 = 3:40 ,, 
wetted perimeter (о) = 2:904 x 8:144 = 23°65 ,, 


hydraulic mean radius (R) = 344 x 8:144 = 2°80 ,, 
or, from formul:e for side slopes of 1:5 to 1:0 :— 
A =ab + 15? = (5611 x 84) + L5 (5611)? 
66'5 ft. 
w = а + 8:615 = 3:4 + 8:61 х 5:611 = 23°65 ft. 
ав 15 02 66:5 _ 
a+ 3610 8:65 

From fig. 5 it is seen that for an earth-section a channel 
which has в = 2:8 ft. must have a surface slope of about 
0:0004 to give a velocity of 8:0 ft. per second. 


(в) Concrete Section : — 
A = QV = 200/8 = 25 sq. ft., making V 25 = 5'0, 
therefore— 


depth of water (0) = 689 x 5 = 3145 ft. 
base of channel (и) = “418 x 5 = 209 ,, 
wetted perimeter (w) = 2904 x 5 = 1452 ,, 
hydraulic mean radius (в) = ‘344 х 5 = 172 ,„ 


From fig. 5 it is seen that a concrete, section channel 
which has R = 1°72 ft. must have a slope of about 0.0025 
to give a velocity of 8°0 ft. per second. 

In the case of the former (earth section) conduit, the 

material decides and fixes ita best shape; but not so (in 


this case) for the latter (conorete section) conduit. We 
shall, for the latter, take the most advantageous cross- 
section (vertical side slopes), leaving Q,v, A and » /ired, 
as before. Thus— 


(с) Concrete Section :— 


depth of water (0) = *707 х 5 = $585 ft. 
base of channel (и) = 1'414 x 5 = 707 ,, 
wetted perimeter (w) = 2898 X 5 = 1414 ,, 
hydraulic mean radius (в) = °853 х 5 = 1°765 ,, 


Or, from formula for vertical side slopes : — 
А = ab= 2b = 9 (8°535)? = 95:0 вд. ft. 
w = a+ 2b = 7:07 + (2x 8:535) = 1414 ft. 


— 06 _ b _ 3535 1767 ft 
и +20 2 2 


It is, therefore, seen that when the wetted perimeter w 
is least for a given. area А of conduit (i.e., when В = Afw 


Fia. 5. 


= a maximum, or. when the friction is least), the flow 
will be greatest. By tabulating, for the above examples 
we may write :— 


EXAMPLE. (a) (B) (c) 
Material Earth- Concrete- Concrete- 
section. lin lined. 
Side-slopes .. 15 to 10 1'5 to ГО vertical. 
Q in cusecs - els 200 200 200 
v in feet per second ... 3'0 8'0 8'0 
7 (good) ges wes 0°02 0°013 | 0'013 
A in sq. ft. 66°6 25°0 25°0 
Base of conduit channel 
in ft. 3'4 2°09 TOT 
Depth of water in ft.. 5'611 8'445 3°535 
Width of water at top 
in ft. 20°238 12°425 7`07 
Wettec perimeter in ft. 23°65 14°62 14°14 
Hydraulic mean radius 
in ft.. 28 1°72 1'765 
Slope i in ft. per ft. "m 0:0004 0:00225 0'0025 
Q loss per day per 1,000 ft. 
due to seepage (ap- 
proximate) . 0'55 0017 | 0'016 
H.p. loss рег 100 ft. head 
` (per 1,000 ft. of con- 
duit length) due to 
slope (100% water ; 
efficiency) ... 4'57 25'7 28°57 
Total gross h. р. рег 
100 ft, head .. А 2,286 2,286 2,286 


The final problem in all cases should reduce itself, as in 
the case of every class of energy conduit, to the application 
of Kelvin’s law. Similar to Studies I for pressure pipe 
lines, the best way to arrive at the most economical cross- 
section is to make detailed estimates for several cross- 
sections (most advantageous cross-sections) and determine 
from an analysis of these estimates the best size of conduit. 
Taken as a general rule, the writer recommends that about 
15 per cent. be added to the calculated cross-section as 
obtained by certain usually accepted formule. Thus, in 
the case of the 82 sq. ft. cross-section, а size giving 
32 x 1°15 = 37 sq. ft., would be the more advantageous 
cross-section and/or the better of the two conduits. 

In this treatment of the hydraulic conduit, with particu- 
lar reference to the non-pressure or open type conduit, such 
matters as siphons, aqueducte, sand-basins, weirs, gates, &c., 
have been purposely omitted from the text. 


Paisley Association of Electrical Engineers.—On March 
13th eight papers were submitted for competition by appren- 
tice members. Messrs. Bruce, Scott and Smith, past presi- 
dents, who acted as adjudicators, made the following awards : 
Ist prize (30s.), Mr. J. Shannon, paper on '' Power Factor ''; 
2nd prize (Ws.), Mr. A. Thomas, paper on '' The Thermionic 
iu ''; and 3rd prize (10s.), Mr. D. Dick, paper on ‘А.С. 

fotors.’’ 
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MODERN STAGE LIGHTING.—IL. 


Lasr week an attempt was made to indicate the enor- 
mously influential factor that correct lighting is in 
the production of modern stage plays, particularly those 
which appeal chiefly to the visual sense. Producers 
realise that à play may be made or marred by light, and, 
as a rule, they know what lighting effects they want, 
but until recently the achievement of uncommon results 
has been due to ingenious improvisations by stage elec- 
tricians. 

Strangely enough, nobody hitherto seems to have con- 
ceived the plan of producing a spectrum of sufficient 
intensity to cover a large screen or stage, and thus enable 
the artist to gain the advantages which it alone can 
yield. The nature of the light transmitted by coloured 
glass or gelatine is entirely different from that of mono- 
chromatic spectral light, because rays are transmitted 
over quite large portions of the spectrum, whereas if a 
real spectrum is formed, absolute control over the light 
may be provided with a suitable shutter mechanism that 
enables the operator to screen all rays except those he 
desires to use—a result that Major Adrian Klein, 
M.B.E., has achieved by means of his colour projector, 
which is being exploited by Sheringham Daylight, Ltd., 
of London. Credit is due to Mr. J. H. Dowell, of 
Messrs. Adam Hilger, Ltd., and to Mr. Sydney Groom, 
B.A., for invaluable work upon the design and details 
of the instrument. 


The Klein Colour Projector. 

This type of projector, which was installed in one of 
London's largest theatres some time ago, is in essence 
a spectroscope with a set of electrically-controlled shut- 
ters, each opposite a predetermined portion of the 
spectrum. A remarkably powerful 
arc of the Beck type (with a rotating 
positive electrode), recently deve- 
loped by the G.E.C. at Schenectady, 
N.Y., U.S.A., provides the beam, 
which is broken into its elements by 
alarge prism. It possesses a separate 
source of white light with which the 
spectral colours may be diluted to 
any extent, and a pedal brings two 
diaphragms into action so as to 
interfere with both spectral and 
white light, and thus reduce the in- 
tensity. The spectrum shutters, the 
diluting white light, and the inten- 
sity diaphragms are all operated 
electrically from a keyboard con- 
nected with the projecting portion of 
the instrument by a cable. The kev- 
board is like a small organ console ; 
it has two octaves of keys arranged 
like a piano. The upper octave con- 
trols twelve spectral colours; the 
lower octave controls twelve degrees 
of white light for the dilution of the 
pure colours. Means are provided 
for graduating the colour by a 
moving slip whose width may be 
varied, the movement being con- 
trolled by two handles mounted on a 
quadrant at the side of the instrument. With these 
means every colour sensation that can exist may, it is 
claimed, be produced, and every possible admixture of 
rays, either simple or complex, obtained. The feature 
of the apparatus is that the coloured light is not pro- 
duced with the aid of filters; apparent changes in 
painted scenery can be brought about, and by the suit- 
able selection of pigments it is said that an entire scene 
can he changed. 


The Klein projector (fig. 1) may be used in many 


The Klein and Blackburn-Starling Systems. 


—— 


ways, but it'has two main artistic applications: (1) to 
the stage and (2) for the development of what is known 
as '' colour music °’ or ‘‘ mobile colour.”’ 

The positive crater of the Beck arc provides a perfect 
luminous disk, an image of which is focused by a con- 
denser upon a slit, adjustable in width by an electro- 
magnet; thence the beam passes through an object lens 
on to a system of prisms, having a silvered backing, 
which disperses it before it is focused by the object lens 
upon a group of electro-magnetically controlled shutters 
of varying width that permit any desired portion of the 
spectrum to be cast upon the screen by means of a novel 
lens system that provides a fixed focus -and varying 
magnification. 

The intensity of the diluting white light, which is 
projected in the usual manner, is controlled by a shut- 
ter having 12 openings of different width; it is 
actuated electro-magnetically, and the beam of white 
light is projected upon the same spot as the spectral 
light, so that the two blend on the screen. Their 
luminosity is varied by means of two diaphragms with 
an opening of continuously varying size located in the 
paths of the beams. Ап electricallv-operated shutter 
having two independently-controllable jaws enables a 
slit of -fixed or varying width to be moved across the 
path of the spectrum, and thus provides the means of 
infinite gradation from hue to hue. When this por- 
tion of the apparatus 1s in action, the eleven fixed 
shutters are automatically withdrawn from the path of 
the spectral beam. 

Means are provided for directing the image in all 
directions ; it will, therefore, be evident that the instru- 
ment affords perfect control of the three fundamental 
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Fia. 1.—Tur KLEIN COLOUR PROJECTOR. 


factors which determine the nature of visible light, vzz. : 
(a) wave length (limits of the wave group); (b) lumino- 
sity (brightness) ; and (¢) purity (freedom from dilution 
with a certain number of waves of the whole group, t.e., 
white light). 

As already indicated, the lower octave of the key- 
board (fig. 2) controls the 12 openings of the white- 
light shutter; the upper octave controls the eleven 
openings of the spectral shutters; and the last key 
controls the first and the eleventh -simultaneopsly in 
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order to produce red-violet, the msing colour in the 
spectrum. 

The luminosity diaphragms are аата by а pedal, 
and on the left-hand side of the keyboard a quadrant is 
to be seen, the two handles in which control the respec- 
tive movements of the two variable shutters; at the top 
of the handles are switches which, as explained above, 
remove the eleven fixed shutters during the operation of 
the variable ones. The handle to be seen on the right- 
hand side of the instrument controls the purity slit, and 
the 24 stops underneath the manual engage the same 
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Fic. 2.—THE KLEIN KEYBOARD. 


contacts as the notes, their function being to keep any 
specified shutter, or shutters, open whilst others are in 
operation. 

The unique character of the Klein instrument may 
be expressed as follows:—By employing the natural 
spectrum, its coloured light is created from funda- 
mentals, its purity and intensity being unapproachable 
by artificial methods of production. The coloured light 
is always recoverable to a measurable standard of wave 
length, and is not subject to the deterioration and 
falsification inherent in the usual coloured-light para- 
phernalia. The control being entirely electrical; the 
keyboard may be located at any distance from the pro- 
jectors. 

It will be eons of course, that it is essential that 
the operator of a Klein light projector should be quite 
familiar with the elementary principles of optics and 
light in order that he may obtain the best results from 
the instrument. 


The Blackburn-Starling System. 


Sufficient has already been said to make it hardly 
necessary to point out the defects of the traditional 
method of theatre lighting by means of troughing, the re- 
Hective power of which ix low and a constantly diminish- 
ing factor on account of dust deposition and surface 
deterioration, — Moreover, once the colour scheme has 
heen arranged, any change becomes a lengthy and expen- 
sive process, and efficient wastilled lamps cannot be used 
because their high bulb temperature does not permit 
of successful lacquering. 

The new Blackburn-Starling svstem of stage lighting, 
however, as installed at the King's Theatre, Edinburgh, 
by Messrs. Blackburn, Starling & Co., Ltd., of Notting- 


ham, the equipinent for which was supplied by the 
British: Thonson-Houston Co., Ltd., is claimed to be 
completely free from the above-mentioned defecta. 
Briefly described, the new equipment is a combination 
of three elements: the '' X-ray '' mirror reflector, the 
'" Mazda ’’ gastilled lamp and a metal framework to hold 
coloured gelatine slides. The required number of units, 
each consisting of a lamp, reflector and colour slide, are 
assembled in a specially-designed metal trough. 
The equipment is supplied in four. different patter ns, 
viz., concentrating battens, distributing battens, floats, 
aud proscenium strip. The concen- 
trating battens are intended for the in- 
tense illumination of particular sec- 
tions of the stage. They are equipped 
with Jupiter X-ray reflectors and with 
100-, 200-, or 300-watt Mazda gas- 
filled lamps. Using 100-watt lainps 
this form.of batten gives a downward 
illumination of 1,000 candle-power per 
lamp; that is, a batten containing 
thirty 100-watt lamps would project a 
| light of 30,000 candle-power on the 
stage. For the general illumination of 
the stage, distributing . battens 
equipped with Scoop X-ray reflectors 
and 100- or 60-watt Mazda gasfilled 
lamps are recommended. Special E.60 
X-ray reflectors and 60-watt gasfilled 
lamps are used in the float and pros; 
cenium strip. In many cases it is said 
that the installation of the Blackburn- 
Starling equipment may be expected to 
bring about increases in overall 
efficiency up to 200 per cent. Another 
economy is that a smaller number of 
larger lamps can be used, thereby re- 
ducing the expense of replacements and 
maintenance. The fact that the lamps 
themselves do not have to be coloured 
saves them from a great deal of the 
handling and consequent breakage to 
which such lamps are commonly ex: 
| posed. Colour effects are obtained by 
the use of gelatine slides fitted over the mouth of each 
reflector in a sliding frame. 
The following details of the King’s Theatre lighting 
equipment will be of interest: — 
The footlights (float) comprise sixty-four 60-watt 


Fic. 3.—B.T.H. SrAaE-LIGHTING SWITCHBOARD, KiNG'S 


THEATRE, EDINBURGH. 


Mazda lamps, in Scoop X-ray reflectors. The reflectors 
are fitted with removable colour mediums of four 
different colours: 16 whitei, 16 red, 16 blue, and 16 
amber. It is thus possible to obtain a wide variety of 
colour combinations simply by switching on one or more 
of the colours, while it only takes a “few minutes to 
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change the slides should further variations, or only one 
colour, be required. 

The two proscenium lengths each contain sixteen 60- 
watt lamps in X-ray reflectors. The colour arrange- 
ments are the same as for the float. 

There are six small battens, each fitted with forty-four 
100-watt lamps, eleven of each of the four colours. | 

At the front of the stage a large batten is fixed, con- 
taining 32 (eight of each colour) 300-watt Mazda gas- 
filled lamps in Jupiter reflectors. 

Each of the four different colours in each unit is on a 
separate circuit running back to the switchboard, and 
all lights can be dimmed. The switchboard (fig. 3) is an 
excellent example of stage eleotrical equipment, and is 
arranged for simple and fool-proof control. "The cir- 
cuits for the different coloured lights are identified on the 
board by means of coloured slates. А collapsible iron 
gate (with lock) is fitted at each end of the gangway in 
front of the board and there is also a gate in the middle 
to prevent persons from handling both poles simul- 
taneously. The tracker wires at the back of the board 
are, ih the event of breakage, prevented from touching 
any live terminals by sliding grill doors running on ball 
bearings. | 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reperter.] 


Private Bills.—The Oakham Gas and Electricity Bill and 
the M ar Worcestershire and Staffordshire Electric 
Power Bill have been read a second time in the House of 
Lords. | 


Broadcast Receiving Licences.—in reply to Mr. Foot, the 
PosTMASTER-GENERAL (Sir W. Joynson-Hicks) said that the 
number of broadcast receiving licences issued up to February 
98th was 56,000; and the number of experimental receiving 
licences in force on the same date was approximately 30,000. 


Rural Telephones.—To a second question by Mr. Foor, Sir 
W. Joynson-HICKS replied that since May 1st, 1922, about 3,100 
rural party line subscribers had been connected with the 
system, and 85 exchanges and about 650 call offices had been 
opened in rural areas. In addition, a large number of ex- 
changes and call offices were now in course of completion. 


Cable Subsidies.—On March 13th, 
asked the Postmaster-General whether he was acting on the 
recommendation of the Geddes Committee that the subsidy of 
£2,800 a year paid to the Eastern Extension, Australasia and 
China Telegraph Co. should be discontinued, and whether any 
subsidies were being paid to the cable companies. 

Sir W. Joynson-HIcks replied that the subsidy in question 
had now ceased. The only remaining cable subsidy was that 
payable to the West India and Panama Telegraph Co. for a 
period of ten years, under an agreement approved by the 
House: of Commons on August th, 1914. That agreement 
would expire next year.. 


Miners’ Nystagmlis.—On March 13th, Mr. Рака asked 
‘what was the difference in the number of cases, in any given 
period, of miners' nystagmus at collieries where oil lamps were 
‘used and the number where electric lamps were used. 

Lieut.-Col. G. R. LANE-Fox said that very little statistical in- 
formation on the subject was available, and the number of 
factors was so great and various that a mere statistical com- 
parison would be of little value. He would give references to 
the relevant portions of the Minutes of Evidence of the Miners' 
Lamps Committee and of the first report of, the Miners' 
Nystagmus Committee. 

Mr. SPENCER, Labour member, referring to the report of the 
Medical Research Council on Miners’ Nystagmus, said that 
the essential factor in the production of miners’ nystagmus 
-was deficient illumination. The only thing to prevent this 
disease was the introduction of an electric lamp of sufticient 
-power to give the men а reasonable light. | 

Lieut.-Col. LANE-Fox, the Secretary for Mines, in reply, 
agreed that the question of lamps and nystagmus was intreas- 
ing. and- was a very serious matter. A committee whieh was 
sitting on the subject had issued one report, and he hoped 
‘that it would shortly issue another. If anything could be 
done to produce a better lamp, it would be welcomed and 
encouraged in every way by the Improvements Committee. 


Telegraph Licences.—Qn March 14th, Mr. Mippirron asked 
the Postinaster-General whether, in view of the fact that 
under the Telegraph Act the Government had no. power to 
grant to a private company or firm the right or privilege to 
transmit public telegraph messages, he would consider the 
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withdrawal of temporary licences granted to the Marconi Co. 
to undertake the transmission of telegrams. 

Sir W. JoyNsoN-Hicks said that the Postmaster-General 
possessed powers under the Telegraph Acts to grant licences to 
transmit messages by telegraph, but telegrams to and from 
places abroad, such as those covered by the temporary licences 
granted to the Marconi Co., were exempt from the Postmaster- 
General’s ordinary telegraph monopoly. The licences in ques- 
tion had been granted in pursuance of the Wireless Telegraphy 
Act, 1904, under which no radio station conld be established 
or worked without the licence of the Postmaster-General. 


Underground Telephone Cables.—On March 154, Mr. 
Cassels asked the Postmaster-General if it was the policy ‘of his 
department wherever possible to do away with poles for 
carrying telegraph and telephone wires; and, if so, whether he 
would reconsider any schemes involving the erection of poles 
with a view to the wires being placed underground. 

Sir W. Joynson-Hicks said that the substitution of under- 
ground for overhead circuits wherever the expense was justi- 
fied had been the policy of the Post Office for many years. 
Generally speaking, owing to the heavy cost, it was not econo- 
mical to provide underground plant for a few subscribers, but 
їп any section where there was a reasonable prospect of at 
least 12 new circuits—that was 24 wires—being required within 
a few years, underground cables were provided. 


Electric Railway Facilities.—On March 14th, Mr. NEWBOLD 
asked the Parliamentary Secretary. to the Ministry of Trans- 
nort if he was aware that the Underground Railwavs of 
[London were as crowded during the normal hours of the 
travelling dav as during the rush hourg; that this was due to 
the action of the Underground Electric Railway Companies 
in reducing the number of cars per train during the normal 
hours, so creating an artificial state of overcrowding and 
obtaining economy in working at the expense of the pas- 
sengers; whether he would take steps to see that passengers 
were provided with seating accommodation; and whether he 
wonld instruct the Law Officers to institute proceedings with 
a view of testing the legalitv of the action of the companies 
in so overcrowding their trains. 

Colonel ASHLEY said he was not aware that the underground 
railways of London were as crowded during the normal hours 
of the travelling day as they were during the busy periods in 
the morning and the evening. His information was that the 
companies were doing what they could to.reduce overcrowd- 
ing and he could not take any such steps as was cogtem- 
plated in the last part of the question: 


—— 


NEW ELECTRICAL DEVICES, 


AND PLANT. 


Readers are invited to submit particulars ef new өт improved devices 
and apparatus, which will be published if considered of sufficient 
interest, 


FITTINGS, 


Transformer Oil Expansion Chambers. 


Fig. 1 illustrates a 2,000-kVA, 50-cycle, 3-phase, 10,000/ 
6,000-V oil-immersed transformer made by the Brusa Erec- 
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Ес. 1.—TRANSFORMER FITTED WITH EXPANSION CHAMBER. 


TRICAL ENGINEERING Co., LTD., Loughborough, This is fitted 
with a calcium chloride “ breather ” to minimise the sludging 
of the oil. When the oil is cold, it completely fills the trans- 
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former tank and part of the expansion chamber. When the 
transformer 15 on load, the temperature of the oil rises, and it 
expands into the chamber. The connection between the ex- 
pansion chamber and the transformer tank is so proportioned 
that while it permits free expansion of the oil into the 
chamber, it prevents a rapid interchange of oil. This ensures 
that the oil in the chamber is at a lower temperature than 
that in the transformer tank. The air, before entering the 
expansion chamber, has to pass through a small chamber 
filled with calcium chloride; this retains any moisture present. 
In the event of any small impurities gaining access to the 
oil in the expansion chamber, they quickly fall into a sump 
at the bottom of the chamber, and can easily be withdrawn. 
The low temperature of the oil, together with the small eur- 
face exposed to the dry atmosphere in the expansion chamber, 
reduces oxidisation to à minimum. 


Peebles:la Cour Converters, 


We reproduce herewith a photograph of two 2,500-kW, self- 
synchronising Peebles-la Cour motor converters (fig. 2), which 
. Was taken on the test bed at the works of Messrs. BRUCE 


PEEBLES & Co., LTD., engineers, Edinburgh, shortly after the 
full-load trials had been carried out. 

The machines were built to the order of the Manchester 
Corporation Electricity Department, and each is designed to 
operate directly off a 3-phase, 50-cycle supply at 6,400/6,500 
V on the a.c. end, and to deliver at the d.c. end 5,700 A con- 
tinuously at any pressure between 400 and 440 V. The fields 
are shunt wound and each converter deals automatically with 
an out-of-balance current on the direct current side up to 
1,000 A. In addition to the foregoing, the order included the 
supply of a 1,500-kW set of similar type and characteristics. 

essrs. Bruce Peebles attach a great deal of importance, 
and very properly, to their works tests and every machine is 
exhaustively tested in order to satisfy themselves, and also 
the customer, that everything is entirely satisfactory before 
being finally finished off and prepared for dispatch. 

The firm has supplied to the above authority no fewer than 
sixty-nine motor converters with an aggregate capacity of well 
over 53,000 kW, while it has recently n successful in 
securing a further order for the supply of two 2,500-kW sets 
and a 500-kW automatically-controlled set, thus bringing the 
total number of converters supplied and on order to seventy- 
two, and the aggregate capacity to over 58,000 kW. 


Low-pressure Dry Batteries. 


The production of a dry battery to eupply the filaments of 
radio valves will be looked upon as a boon by many enthusi- 
asts to whom the charging of accumulators has proved incon- 
venient or difficult. The Evrr-Reapy Co. (Great BRITAIN), 
Ілр., Hereulea Place, Holloway, N.7., has developed a low- 
resistance battery for use with dull emitter, low-temperature 
emitter, and similar types of radio receiving valves. Three 
tvpes have been made so far to deal with specific Marconi- 
Osram valves. Two types give a pressure of 3 V on open 
circuit, apd vary in the number of cells and the method of 
connection, With two types of valve the larger has a burning 
capacity of 500 hr.. and the smaller size a capacity of 225 hr. 


There is also a battery which gives 44. V on open circuit, 
and with two types of valve has a burning capacity of 500 hr. 
With the “1.7.3.7 valve. the batteries give a burning capacity 
of 1,300, 850, and 850 hours respectively. 

The voltage of the battery in each ease is higher than the 


voltage stipulated for the valves, but this is counteracted by 
the variable filament resistance. | 


Fic. 2.—Two 2,20] kw  PrEBLES-LA Cour Motor CONVERTERS ON TEST BED. 


Peto & Radford Gravity Float Batteries, 


Those who have visited the Ideal Home Exhibition at 
Olympia will have observed on the stand of the PRITCHETT AND 
GorD and E.P.S. Co., Lrp. (in which is incorporated the buai- 
ness of Mesers. Peto & Radford), of 50, Grosvenor Gardens, 
Victoria Street, S. W.1, the gravity float type of accumulator 
that hae been introduced expressly for use in conjunction with 
radio receiving apparatus. The advantage of this model is 


that it indicates its state of discharge without the necessity of 


testing by means of a hydrometer, and the disappointment 
caused by the running out of energy in the accumulator dur- 
ing ''listening-in " can be avoided, because at a glance one 
can visualise precisely the amount of energy remaining at any 
time in the battery, either in ampere-hours or the number of 
hours over which the radio apparatus will continue to function 
without disturbance. 

These batteries are made up in 2-volt sets of 60 and 80 
ampere-hours capacity, and any number of cells can be Joined 
together for any desired voltage. Each cell is assembled with 


' three gravity floats of distinctive colours— white, blue and red 


—calibrated to sink as the densitv of the acid in the cell falls, 
| which is the condition pro- 
duced by discharge. For ex- 
ample, the white float will 
begin to sink when the cell is 
50 per cent. discharged; the 
blue float will smk when the 
cell is 75 per cent. discharged, 
and the red and last float will 
do likewise when the cell is 95 
per cent. discharged. At the 
time: the blue float sinks the 
operator will be aware that he 
has probably only about two 
hours gocd- use remaining. 
This, of course, will always de- 
pend upon the number of 
valves operating in his set. As 
soon as the last float sinks, the 
battery із practically dis- 
charged. 

This accumulator is built in 
best celluloid. and the plate 
group is of the “ Bull-Dog " 
type, with perfcrated ebonite 
separators, the group resting on 
elliptical arch bridge supports, 
designed so that all stresses are 
thrown to the side walls and 
not on the bottoms of the cells. 
At the top of the plates a 
pair of celluloid hold-down 
pieces perform the dual opera- 
tion of securing the whole of the plates firmly in position and 
enabling the user to carry the cells, if necessary, by their ter- 
minals by means of a leather or rubber strap. The cells are 
fitted with anti-splash porcelain vents and the terminal pillars 
have a petroleum jelly gland, which is said to prevent creeping 
of acid and corrosion of terminals. 


Theatre Heating and Ventilating.—The Theatres and 
Music Halls Committee of the London County Council has 
drawn up a list of regulations governing the heating and 
ventilating of places of public entertainment. These rules 
inter alia, stipulate that the means of ventilation employed 
shall be capable of providing a supply of '' out-of-door '' air 
at the minimum rate of 1,000 cu. ft. per occupant hour. 
The ventilation 1s to be effected by means of mechanical plant 
giving a positive supply, and this, if the Council so requires, 
must be supplemented by & mechanical exhausting arrange- 
ment. Heating apparatus must not contaminate the air, and 
no surface used for warming air must be at a higher tem- 
perature than 250 deg. F. e motors of ventilation systems 
must be capable of running for twelve hours continuously 
without an excessive rise of temperature. 


A Fire-proof Transformer.—4A transformer based upon 
new principles of construction has recently been designed by 
Mr. Walter M. Dann, an engineer of the Westinghouse Elec- 
tric & Manufacturing Co. The new transformer is said 
to be so constructed that the danger of its exploding or catch- 
ing fire is entirely removed. 

The chief principle of the new design is a layer of nitro- 
gen gas which is kept over the oil in the transformer. Nitro- 
gen is an inert gas and will not support combustion, so that 
danger of fire in this way is removed. Should a short circuit 
occur in the transformer, causing a violent pressure below 
the oil level within it, the nitrogen is readily compressible and 
wil act as a buffer. Thus no extreme pressure will be 
exerted upon the walls of the transformer. 

The amount of gas in the transformer is kept constant by 
an automatic device which is attached to the transformer. 
The nitrogen will also keep the oil from deteriorating and will 
prevent the entrance of moisture.—Journal of Electricity and 
Western Industry. 
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British Thomson-Houston Patents. 


In the Chancery Division on March 16th, Mr. Justice Sargant 
heard a motion by the British Thomson-Houston Co., Ltd., 
against Lancelot Booth, Finchley Road, to restrain the defen- 
dant from infringing plaintiffs’ letters patent relating to 
leading-in wires. Mr. Trevor Watson said he moved ez parte 
the evidence in support, showing that the articles complained 
of came from foreign infringers, and the practice of the im- 
porters was to send the goods back when they got timely 
notice that writs were out, and before an injunction could be 
obtained. The plaintiffs now wanted an injunction which 
would tie the goods in the hands of the defendants here, and 
prevent them parting with them. His Lordship granted the 
injunction as asked, and similar orders were made at the in- 
stance of the same plaintiffs against Collins & Sons, a firm in 
Kingsland Road, and one J. M. Branders, of Whitechapel. 


In the Chancery Division on the same day, Mr. Justice 
Romer granted a perpetual injunction restraining L. M. Don, 
of Great Alie Street, Aldgate, E.C., from infringing the B.T.H. 
patent for the gasfilled lamp. 

The defendant appeared in person, and said the lamps in 
question were for use only in his shop, and his lad had in- 
structions not to sell them, which, however, he did in his 
(defendant's) absence. He was willing to treat the motion as 
the trial and put an end to the whole matter. 

In granting the injunction, his Lordship directed an inquiry 
us to damages, if necessary. 


Mr. Justice Romer also granted an injunction restraining 
D. Rose & Co., of Osborne Street, Aldgate, E.C., from infring- 
ing the B.T.H. patent for gastilled incandescent electric lamps. 

The defendants, who were represented by counsel, this being 
the second adjournment of the motion, submitted that no 
crder should be made owing to the conflict of evidence. 

His Lordship, in granting the injunction, indicated that. it 
would be without prejudice to any question at the trial. He 
added that this could not possibly do the defendants any harm. 

Before the Lord President and Lords Skerrington, Cullen, 
and Sands, in the Court of Session, Edinburgh, on Saturday, 
Judginent was given in reclaiming notes in three actions at 
the instance of the British Thomscn-Houston Co. against 
(1) Naamlooze Vennootschap Pope's Metaaldraadlampen- 
fabrik, Venlo, Holland, and Charlesworth, Peebles & Co., me- 
chanical and electrical engineers and merchants, 134, St. 
Vincent Street, Glasgow; (2) Charlesworth, Peebles & Co.; 
and (3) King & Co., Leith Electric Works, Leith. The pur- 
suers concluded in each case for payment of £5,000 as 
damages for infringements of patents belonging to the pur- 
suers relating to gasfilled electric lamps, and leading-in wire 
arrangements. The defenders admitted the validity of the 
patents, and that they had infringed them, but disputed the 
amount of damages. 

In the Outer House, Lord Blackburn granted decree against 
the defenders jointly and severally for payment of £761; in 
the second action for £1,770; and in the third action for £39, 
with expenses to the pursuers as between agent and client. 

The Division, in the case against Messrs. Charlesworth 
Peebles & Co., founded on the leading-in wire patent, reduced 
the Lord Ordinary’s award to £385; in the case against King 
and Co., founded on the same patent, their Lordships reduced 
the Lord Ordinary's award to £19 10s. lld.; while in the 
case against the Dutch company and Messrs. Charlesworth 
Peebles & Co. they affirmed the Lord Ordinary's award— 
each of the sums being in full of the pecuniary conclusions of 
the action to which they applied. 

The LorbD PRESIDENT said the pursuers had elected to 
measure their claim for damages by the amount which they 
could have exacted as monopolists in the market for licences 
to use the infringed patents. In the cases against Messrs. 
Charlesworth, Peebles & Co. and Messrs. King & Co., the only 
patent alleged to have been infringed related to the leading- 
in wire in electric lamps, and the sealing thereof in such 
lamps. In the case against the Dutch company and Messrs. 
Charlesworth, Peebles & Co. the only patent alleged to' have 
been infringed related to gasfilled electric lamps. By Section 
10 of the Patents and Designs Act, 1919, the remedy formerly 
competent to a pursuer in an action of this kind to require 
the infringer to account for the profits made by him by the 
piracy of the patented invention had been taken away, and 
the measure of а patentee's damages was in any case limited 
to the amount by which he would have been better off if there 
had been no Infringement. The Lord Ordinary had assessed 
the damages by applying a 10 per cent. royalty to all the 
infringing lamps sold by the defenders. His [Lordship saw 
no sufficient reason to alter this assessment so far as regarded 
the gasfilled lamps. But the case of the other lamps seemed 
to him to present a problem of considerable ditficultv. The 
defenders asked them to hold that no loss was proved, and 
that the damages—so far as these lamps were concerned— 
should be nominal only. His fFordship was unable to take 
that view of the case. Every sale bv the defenders of a lamp 
containing an infringement of the leading-in wire patent, 
belonging to the pursuers, was unlawful as in a question 
with them, and the defenders were not entitled to deny the 


. value, to the patentees of an invention whereof they had in 


fact availed themselves. The sales effected by the defenders 
were on too extensive a scale to allow, in his Lordship's 
opinion, of an assessment of nominal damages only. On the 
other hand, if a patentee was to get a substantial award he 
must put the Court in possession of materials which made it 
possible to quantify, more or less approximately, a substantial 
sum; and he had no right to complain that his claim was 
made subject to serious modification if—in order to avoid dis- 
closure of his own profits, or to escape an inconvenient and 
troublesome inquiry into the details of his business—he elected 
to present his case in a fashion which only enabled the Court 
to solve the difficulty by something in the nature of & jury 
award. His Lordship could not bring himself to the view 
that the evidence in this case could justify a verdict based 
on a 10 per cent. royalty for the leading-in wire patent; and 
he felt satisfied that full justice— perhaps more than strict 
justice— would be done to the pursuers by assessing their loss 
on this head at one-half of the amount awarded by the Lord 
Ordinary. | 


Charge Dismissed. 


AFTER an investigation extending over several weeks a$ Bow 
Street, Mr. Graham Campbell dismissed the case in which 
Frank Berners, 51, an electrical engineer, was charged with 
obtaining £100 from Ernest Waldron and a similar amount 
from Sidney James Sinithson by false pretences and with 
intent to defraud. 

According to the Morning Advertiser, the defendant, who 
claimed to be the inventor of a new burglar alarm system, 
had engaged the prosecutors to assist him as salaried workers 
in bis business on condition that they made a depcsit of money 
as a guarantee of honesty and good faith. For some reason 
the men ceased to be employed, and failed to obtain the return 
of their deposits in full, but the defendant contended that the 
business, so far as it went, was genuine, and denied that he 
had made anv misrepresentation. 


Alleged Fraud. 


Harry INGLESON, of Harrogate, was charged on remand at 
1 сейв on March 14th with having obtained electric lamps by 
false pretences. There were also further charges of obtaining 


credit by fraud. The initial proceedings were recorded in our 


issue of March 9th (p. 399). 

Evidence for the prosecution showed that the prisoner had 
rented a garage at a certain address and had represented to 
Messrs. John Russell & Co., from whom the lamps and other 
goods in question were obtained, that he was carrying ор a 
legitimate business. | | 

The prisoner was committed for trial at the Sessions, con- 
ditional bail being allowed. 


London's Electricity Supply. 
THE ELECTRICITY COMPANIES v. THE COMMISSIONERS’ SCHEME. 


A Кіхо’ѕ Bench Divisional Court (Justices Avory and Salter), 
on March 16th, heard a motion brought by Mr. Tyldesley Jones, 
k.C., on behalf of the London Electricity Company under- 
tukings with respect to the scheme formulated by the Elec- 
tricity Commissioners for the improvement of electricity sup- 
plies in the London and Home Counties District. | 

Counsel asked for a rule nisi for a writ of prohibition 
directed to the Electricity Commissioners to restrain them 
from proceeding with the further consideration of the scheme 
approved and formulated by them under the Electricity Supply 
Act of 1919, and from making an order giving effect to the 
scheme. Не also sought a rule nisi for a writ of certiorari 
directed to the Commissioners to return the scheme to the 
High Court in order that it might be quashed. О 

Mr. TYLDESLEY JONES said that his two points of objection 
were that the provisions of the Commissioners’ scheme where- 
by it was made compulsory for the Joint Electricity Authority 
at its first meeting to appoint and thereafter to keep appointed 
two committees were ultra vires, and contrary to the pro- 
visions of the Act of 1919; and that the provisions of the 
scheme whereby it was rendered compulsory for the Joint 
Electricity Authority to delegate to the two committees the 
powers and duties of the Joint Authority were also ultra vires. 
Whereas the Act authorised the Commissioners to make a 
scheme with a provision enabling the Joint Electricity Autho- 
rity to delegate its powers and duties to committees, they had 
actually provided that the Joint Authority should constitute 
two committees consisting of certain representatives only. 
The scheme also provided that the Joint Authority should dele- 
gate to those two committees its duties and powers 1n certain 
portions of that area. Counsel said, in reply to Mr. Justice 
Salter, that the inquiry was opened on the previous Monday, 
when the objections now raised were pointed out to the Com- 
missioners and argued. The Commissioners then said that 
they were advised that the point taken was а bad one, and 
suggested that the inquiry should go on and the whole scheme 
be discussed on the assumption that it was intra vires. 

Mr. JUSTICE Avony : ‘ At a cost of how much per diem? ” 

COUNSEL: * At a cost of about £2,000 a day.” 

Mr. yLbpEstEY JONES went on to say that he had pointed out 
that the inquiry should not go on when the whole basis of the 
scheme was ultra vires. If it was bad in law, then it would 
fail, and could not be maintained. The companies objected 
that they should be restricted to their present areas. The local 
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authorities with generating plant took the same view. The 
int was whether what everybody desired could be effected 
y such a scheme and whether it would not necessarily fail, 
во that none of the improvements which they were all hoping 
to effect by a proper scheme could be effected. 

Mr. Justice Ахову said it was the opinion of the Court that 
the applicants were entitled to the rules they asked for. They 
would consult with the Lord Chief Justice in order that as 
early a date as possible might be appointed for the hearing. 


Sport Société Anonyme Bienne v. Finnie & Co. 


Berore Lord Blackburn, in the Court of Session, Edinburgh, 
on March l6th, judgment was given in this action by plaintiffs, 
electric battery manufacturers, Bienne, Switzerland, against 
defendants, wholesale ironmongers, of Carlton Place, Glasgow, 
for £7,000 as damages for breach by the defenders of a con- 
tract said to have been entered into between the parties in 
February, 1919, under which the defenders were bound to take 
from the pursuers during the year 400,000 batteries at the 
export price to be afterwards fixed by the pursuers themselves, 
subject to a discount of 2 per cent. 

His Lordship assoilzied defenders. He said the alleged con- 
tract was said to have been concluded verbally at Glasgow 
between Mr. Baumgartner, a director of the pursuers' com- 
рару, and Mr. Fishbacher, the sole partner of the defenders’ 
firm, who was himself. of. Swiss origin, but had carried on 
business in Glasgow for 30 years. It was not disputed that 
the terms of a contract, under which the defenders were to 
represent the pursuers in the sale of their batteries in this 
country, was discussed between these two gentlemen in 
Glasgow in February, 1919, but the parties were at issue as 
to the result of their negotiations. Throughout his evidence 
Mr. Baumgartner referred to the contract as an agency con- 
tract, whereas, in the present action, the pursuers sued for 


————— 


damages in respect of the defenders’ failuré to purchase frorn 
them 400,000 batteries. His Lordship understood that by an 
agency contract Mr. Baumgartner meant a contract under 
which the defenders were to have the sole right of selling the 
pursuers’ batteries in this country, and were to be supplied 
by the pursuers with batteries at a price 2 per cent. below the 
ordinary export prices, the defenders’ profit being dependent 
on the price at which they might be able to resell the batteries. 
Mr. Fishbacher; on the other hand, was equally decided that 
no contract was come to in Glasgow, although the terms on 
which a contract in part agency and in part merchant might 
be arranged were fully discussed, and by agency his Lordship 
understood him to mean the selling of batteries for the pur- 
suers at à commission to be afterwards arranged. The onlv 
point on which both were agreed was that no price was fixed 
at which the pursuers were to supply the batteries, this im- 
portant detail being left to be fixed by the pursuers at the 
Basle Fair in the end of April. It appeared to his lordship 
very unlikely that Mr. Fishbacher would commit himself to a 
binding contract of any sort, and particularly one of sale, with 
such а matter left open. It was also proved that Mr. Baum- 
gartner went to Glasgow for quite another purpose than the 
concluding of this contract, and that he was not supplied with 
any of the detailed information as to his companv's trading in 
Great Britain, which would be required by Mr. Fishbacher to 
enable him to decide whether it was worth his while to con- 
clude a contract or not. For these reasons alone his Lordship 
considered it unlikely that a binding contract was concluded 
in Glasgow. After examining the correspondence in detail, 
and the subsequent actings of parties, Lord Blackburn said 
that in his opinion the pursuers had failed to establish that 
any contract was completed between the parties 1n Glasgow. 
Indeed, after considering the whole evidence carefully, he 
would find it difficult to say what were the precise terms of 
the contract which the pursuers said was concluded. 
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BUSINESS NOTES. 


The ‘* Electrical Review " for March 30th.—We wish to. 


remind all readers, advertisers, and correspondents of the 
notice published in our last issue announcing that the ELec- 


TRICAL Review for March 30th will appear on the morning of 
March 29th. 


Bankruptcy Proceedings.— W. E. Weeks, wholesale electric 
dealer, 59, Victoria Street, and 12, Filton Avenue, Horfield, 
Bristol.—Receiving order made March 13th, on debtor's own 
petition. First meeting, March 28th, at the Official Receiver'& 
office, 26, Baldwin Street, Bristol. Public examination, April 
2th, at the Guildhall, Bristol. | 

H. Parr, electrician, 2, Strawberry Dale Square, and 1, 
Back James Street, Harrogate.—Trustee, Mr. W. A. Thomp- 
son, 112, King's Road, Harrogate, appointed March 13th. 

G. W. Humpury (Humphry Electric Co.), electrical engi- 
neer, 24, Broad Quay, Bristol.—Last day for proofs for divi- 
dend, March 31st. Trustee, Mr. F. W. Darley, Official Re- 
ceiver, 26, Baldwin Street, Bristol. 

A. W. Curtis, electrician, Rosebank, Warwick Road, Copt 
Heath, Knowle, Warwick.—Receiving order made March 16th, 
on debtor’s own petition. 

Н. E. CHECKLEY, plumber and electrician, 90, West Street, 
Morecambe.—Trustee, Mr. J. F. Warburton, 28, Queen Street, 
Manchester, appointed March 15th. 

H. J. MavLLIN (Wilton Engineering Co.), electrical engi- 
neer, 46, Lozells Road, Hockley, and 124, Devonshire Street, 
Pirmingham.—Last day for proofs for dividend, April 5th. 
Trustee, Mr. T. Easton, Official Receiver, Ruskin Chambers, 
191, Corporation Street, Birmingham. 

ALBERT SATTERWAITE, electrical engineer, 22, Dutton Street, 
liverpool.—At the Liverpool Bankruptcy Court last week, 
bankrupt appeared for public examination. The liabilities are 
stated at £1,141, and the assets at £342. It appeared that the 
debtor had been in business since November, 1918, and had 
had two successive partners, but had latterly traded alone. 
The failure was attributed to bad trade during the last two 
years and heavy working expenses. The examination was 


closed. The following are creditors :— 

£ £ 
Bancroft Gordon 25 Mawdeslev, J., & Son ... whe Cake 
Raxendale Bros. 88 Liver Building Co. ... da we 25 
, Booth & Co. ... ‚зы . 1o Newtons, Taunton, Ltd. ... ... I8 
Downes & Davies |... : 42 Rhodes Motors, Ltd. wigs .. 10 
Flectrie th Supplies ... m e. 70 Rowe Bros. m" oe уы. lle 
Greengate & Irwell Rubber Co. 35 Thomas, H. A. "T - ТӘ 
Hartley, Wm., & Co., Ltd. 20 Jones, W. F. xs és es 546 
Jones, W., & Co. .. bas 15 Wright, Victor n T .. 20 
Liverpool Corporation 15 


H. PakNELL, plumber and electrician, 183, Higher Hillgate, 
Stockport.—First meeting, March 27th, at the Official Re- 
celver's Offices, Manchester. Publie examination, April U7th, 
at the Court House, Stockport. 


Dissolution of Partnership.—Mi. L. К. Woon announces 
that he relinquishes his. partnership in the firm of Burrill, 
Wood & Co., London, W.C., on March 27th. 


Company Liquidations.— Econ MANUFACTURING Co., LTD., 
Wireless instrument manufacturers, 63a, Paris Gardens, Stam- 
ford Street, London.—A meeting of creditors was held on 
March 15th at the Institute of Chartered Accountants, Moor- 
gate Place, Е.С. The chair was occupied by Mr. H. Garton 
Ash, C.A., of 6, Broad Street Place, london, E.C., who had 
been appointed to act as the liquidator in the voluntary 
liquidation. The statement of affairs presented showed 
liabilities of £1,442, all of which were due to unsecured credi- 
tors. The assets were estimated to realise £310, from which 
had to be deducted £162 for preferential claims, leaving net 
assets of £148, or a deficiency of £1,294. The assets consisted 
of furniture, fixtures, &c., £62, estimated to realise £5; plant 
and machinery, £39, expected to produce £15; stock, £144, 
valued at £40; cash in hand, £13; good book debts, £136; and 
doubtful and bad debts, £168, expected to produce £100. 

Mr. Ash reported that the company мав formed on May 
18th, 1922, with a nominal capital of £500 divided into shares 
of the face value of £1 each. Apparently only the two signa- 
tories’ shares had been taken up. The company was formed 
for the purpose of manufacturing and supplying tobacco and 
cigars. It endeavoured for about two months to market а 
patent cigarette-holder, but without any real success, and 
attention was then turned to the production of wireless acces- 
sories and other electrical goods. A measure of success had 
been obtained for the " Econ "' insulator. It appeared that the 
company made substantial purchases from the Government 
Disposal Board, and executed orders for first-class firms in 
the electrical trade. "There had been delay in executing the 
orders owing to insufficient capital. The insulators were made 
in accordance with a patent which was held in the name of 
Mr. D. Mackenzie. The liquidator added that certain matters 
had come to his notice which would require investigation. 
Messrs. Nettlefold & Sons, Ltd., obtained judgment against the 
company for £142, and as there were not sufficient goods fot 
them to levy upon, they commenced proceedings for compul- 
sory liquidation. In the meantime the company went into 
voluntary liquidation. ‘The petition for compulsory liquida- 
tion was before the Court the previous Tuesday and was ad- 
Journed to enable the wishes of the creditors generally to be 
ascertained. 

During the course of the discussion which ensued, the 
liquidator said that the petitioning creditors were agreeable to 
the voluntary liquidation being continued subject to a super- 
vision order being obtained, and he thought that that would 
be a good course to pursue. ‘There were matters requiring 
investigation, and his hands would be strengthened if there 
was a supervision order and а committee of the creditors. The 
stock consisted largely of ebonite parts which would realise 
badly at a forced sale, but they could be made up and sold. 
There were large orders in hand from some of the best firms 
in the trade. There Were parts in. hand for something like 
00,000. insulators, and the capacity of the works wits 3,000 
a week. 

The creditors passed a resolution expressing the opinion that 
the voluntary liquidation of the company should be con- 
tinued, with Mr. Ash as liquidator, subject to a supervision 
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order being obtained, while a committee of three of the 
principal creditors was also nominated. 
The following are creditors :— 


£ £ 
Curtis Agency, Ltd. - pee £j London Llectric Wire Co 27 
Burton, Delingpole & Со. 42. Midland. Railway Co. se 3 
Fuller's United Electric Works 52 Lund Bros. e Ta: $l 
Hart, A, H., Ltd. ey ss 13 Netdefold, & Sons, Ltd. ow 13l 
Hirst, А. Wa & Son... "7 84 Lyall & Son А $e sae 16 
Cassell & Со, Ltd. € 30 Power Equipment Co. v» 11 
Hart Accumulator Co. eid 33 Swain, John, & Son, Ltd.  ... 12 
Hills & Lacy, Ltd. |... ae 13 Telephone М; anufacturing wee 
© Lavington Bros. - ida 13 Ltd. ; 103 
Lile, John, Lid. m 16 Burton Delingpolc 1 s " 70 


ANODE WIRELESS AND SeibpiEiC INSTRUMENTS, LTD.—Wind- 
ing-up order made by the High Court on March 13th. 

WIRELESS COMPONENTS, LTD.—Winding up voluntarily. 
Liquidator, Mr. C. H. Bennett, 741/743а, Salisbury House, 
E.C. Meeting of creditors, March 94th. 

BRITANNIC ELECTRICAL Co., LTb.—Winding up voluntarily. 
Liquidator, Mr. G. W. L. Thompson, 71, Temple Row, Bir- 
mingham, to whom particulars of claims should be sent by 
April 25th. Meeting of creditors at the liquidator’s office, 
March 26th. 

Mopern ELECTRICAL SupPPLY Co., Ltbp.—First meetings of 
aoe and contributories, March 28th, at Cary Street, 

Trade Announcements.— MESSRS. 
Tangier Street, Whitehaven, 
the supply of ‘electrical 
works. 

THE CRAVEN AND DISTRICT PRIVATE TELEPHONE AND ELECTRIC 
Co., Lro., of Skipton, Yorkshire, has opened an office in 
Gordon Chambers, Bond Street, Leeds (Tel. 25958), for busi- 
ness in connection with overhead transmission lines. 

Mr. F. C. Pickarb has recently been appointed Western 
manager for Morgan's (Birmingham) Electric Motors, Ltd., 
Birmingham, with headquarters at 7, Bedford Circus, Exeter. 

THe METALLIC SEAMLESS TUBE Co., LTD., of Birmingham, 
has appointed Mr. R. Carter, of Bristol, to represent its 
interests in the South-West of England. 

The telephone number of LeLios Lame Co., Lrp., and Mr. 
A. DE JONG (agent for Philips Glowlampworks, Ltd., Holland), 
London, has been changed to ‘* Central 701. 

Mr. WILLIAM Охвокм, who has disposed of his contracting 
business at 19, Whitecross Place, E.C.2, has begun operations 
as à factor of electrical and wireless accessories at 38, Glou- 
о Road, Brighton, and wishes to receive manufacturers’ 
ists 

From to-day, Friday, all communications for the European 
engineering department of the INTERNATIONAL WESTERN ELEC- 
TRIC Co., Inc., should be addressed to Connaught House, Ald- 
wych, London, W.C.2. 


Catalogues and Lists.— 


T. S. Bett & Co., 35, 
have opened a department fer 
goods for collieries, factories, and 


-MessRs. .G. & J. Paton, 160, Hope 
Street, Glasgow.—An illustrated leaflet describing: the “ Uni- 
versal” brush holder. 

ENGINEERING Stpeuies, Lro., 1554, Upper Thames Street, 
E.C.4.—List 1328 (March), containing net prices of electrical 
accessorles, conduits, wires, &c. Also a price list of instru- 
nent wires. The company has applied for registration of all 
its electrical specialities as '' Eagle Brand.” 

Mr. JoHN ParRKINSON, Rosamond Street East, Manchester.— 
An illustrated and priced publication dealing with magnetic 
separators. 


SIMPLEX CoNDUITS, Imb., Garrison Lane, Birmingham.— 


Booklet No. 961, a priced and illustrated catalogue of indus- - 


trial lanterns, steel reflectors, and other lighting fittings. 

THE Brush ELECTRICAL ENGINEERING Co., Ілтр., Falcon 
Works, Loughborough.—An illustrated brochure containing 
dimensions, prices, &c., of liquid starters for d.c. and self- 
starting synchronous motors. 

AERADIO, LTD., Abbotsford Avenue, West Green, N.15. —А 
ргїсед and illustrated catalogue of '' Melbaphone "' crystal and 
valve receiving sets of many patterns. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victoria Street, S.W.1.—-March stock list of motors and 
dynamos (in French). 

PLANT & SuPPLIES, Ltp., 12 and 13, Henrietta Street, 
W.C.2.—List No. 11, illustrating and describing a crystal 
receiving set (B.B.C.). Priced. 

NEWALLS INSULATION Co., Ітр., 4, Mosley Street, Newcastle- 
. upon-Tyne.—AÀ pamphlet dealing with covering : material for 
steam pipes. 

Messrs. WAYGOOD- Oris, Ltp.—A well-illustrated catalogue 


of lifts of various designs, with diagrams and descriptive 
otes. 
Mr. O. BECK, 11, Queen Victoria Street, E.C.4.—An 


illustrated aa giving full particulars of '' F & R.” high- 
speed braiding machines. 

TRE GENERAL ErEcTRIC Co., Lro., Magnet House, Kingsway, 
W .C.2.—Leaflet B.C. 2948, an illustrated description of the 

' Gecophone "' four-valve cabinet set with self- contained loud 
speaker for the reception of radio telephonv. 

Messrs. Gent & Co., I/D., Faraday Works, 
Leaflets Nos. 66B and 71. dealing with ‘ ‘Tangent ” broadcast 
receivers and accessories. Illustrated and priced. - 

THE E.M.F. Winpina Co., S, Pancras Road, N.W.1.—An 
illustrated and priced leaflet describing the “ E.M.F." 4-kW 
generating set. 


Т eicester.— 


and railways. 


Messrs. Fercuson, Pain, Lrb., Higher Openshaw, Man- 
chester.—Catalogue Section 186/ AT, giving illustrated details 
of totally-enclosed, completely -interlocked ironclad switchgear 
(cubicle type). 

CALLENDER'8 CABLE & бакайы Co., Lro., Hamilton 
House, Victoria Embankment, E.C.4.—A brochure describing 
the Callender-Hunter four-core cable protective system, with 
a diagram of connections. 

Messrs. Peto & HRanroRD (Proprietors: Pritchett & Gold 
and E.P.S. Co., Ltd.), 5. Grosvenor Gardens, Victoria Street, 
S.W.1.—Priced and illustrated leaflet fully describing gravity 
float-type accumulators for radio apparatus. 

The manufacturers of MorGan’s DESULPHATING FLUID, 50, 


" Stradey Road, Llanelly, Carmarthen.—Pamphlets advertising 


a preparation for cleaning and desulphating accumulators. 


Social Events.—The employés of the Willesden Council 
Electricity Department recently produced their revue, '' The 
Bung Boys,” in the Recreation Club, which was filled to its 
utmost capacity. The chairman of the Electricity Committee | 
and а number of other councillors were present. 


For Sale.—The trustees under the deed of assignment of 
F. J: Yates (Yates & Co.), electrical engineer, Leicester, offer 
for sale the freehold property, stock-in-trade, plant, tools, 
fixtures, and goodwill. 
` By direction of the Disposal Board, Messrs. J. Hindle 
and Son wil sell by auction on April 9th and fol- 
lowing days at С. S. Depót 1,28, Walton, Liverpool, and 
C. S. Depot 1,201, Sutton Bond, St. Helens, machinery, 
plant, electrical equipment, and stores. 

. By order of the Trustee in Bankruptcy of F. Wilde, trading 
as the Liverpool Engineering Co., Messrs. G. N. Dixon and 
Co. will sell by auction, on April 10th, at.18, Vauxhall Road, 
iiverpool, machine tools, electrical stock, office furniture, &e. 

Messrs. Fuller, Horsey, Sons & Cassell will include in the 

sale at the Wycombe Aircraft Construction Co., Ltd., High 


‚ Wycombe, on April 25th and following day, machinery and 


material lying at the Aircraft Works, Hendon. 

Edmonton Urban District Council invites offers for surplus 
electric fittings lying at its Housing Estate Depot, Victoria 
Road, Edmonton. (See our advertisement payes to-day.) 


Economic Conditions in Albania. — Н.М. Chargé 
d'Affaires at Durazzo has forwarded a report upon the 
economic conditions obtaining in Albania to the Department 
of Overseas Trade. He states that the first important work 
which will have to be undertaken is the construction of roads 
There is also scope for the construction of good 
harbours at Volona, Durazzo and San Giovanni di Medua. 
The amount of mineral wealth in the country is not known. 
The Albanian Government is totally unable to pay for any 
development of the country, and can only proceed by granting 
concessions, or, alternatively, by asking a firm to advance 
funds to be expended i in works for which the contract has been 
given to that firm. On the other hand, it is possible that a 
good deal of local capital would be subscribed in small blocks 
for the establishment of industrial works and for schemes of 
electrical development. While it would be possible to con- 
struct hydro-electric stations capable of supplying either the 
whole country or individual provinces, the demand for many 
years will not be sufficient to warrant the erection of plant on 
such a scale; hence the development of water-power may be 
classed as local enterprise. Only two towns in the country 
are electrically lighted. There is a possibility of electrifying 
the railway system erected by the Austrians during the war. 
The official suggests, as a preliminary to trade with Albania, 
that banking facilities should be provided and that an English 
line of steamers should make Durazzo a port of call. 


Гага. Plants for Abroad. — The increasing 
amount of farm-lighting plant business being secured in foreign 
countries by manufacturers of the United States is shown in 
reports recently issued by the Bureau of Foreign and Domestic 
Commerce. On February 26th the Bureau issued а statement 
on the possibilities of these foreign markets and showed that 
certain South American countries, Australia, Mexico, Cuba, 
Java, the Straits Settlements, India and Ceylon, are markets 
in which the farm- lighting plant is making considerable pro- 
gress. As an indication of the volume of business done 


= throughout the world, it is stated that the total exports of farm- 


lighting sets from the United States during 1922 were valued 
at $441,569, of which $193,934 worth went to Australia, $1, Hi 
to Brazil, $10, 570 to Cuba, $27,658 to Mexico, $21,040 to 


_ Ar entina, $14,851 to India, $7,811 to the Straits Settlements 


$15,910 to Spain. | 
According to the survey made by the government officials, 
rural districts in many foreign countries offer. increasing pos- 


. sibilities for the sale of the plant. Where the land is worked 


in large holdings, as in the case of sugar and rubber planta- 
tions, the demand is for isolated plants, which тау range in 
capacity from 4 kW to 50 kW, or even 100 kW. Where the 


' rural districts are highly cultivated and thickly settled there 


is a growing tendency to build distribution lines out from 
nearby central stations. In connection with the successful 
marketing of farm-lighting plants abroad it is important that 
arrangements be made not only for aggressive representation, 
but for a certain amount of service, especially where storage 
batteries are part of the installation.— Electrical World. 
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Indian Import Trade,—In forwarding to the Department 
of Overseas Trade the December issue of the Monthly. Trade 
Returns issued by the Government of India, His Majesty's 
Senior Trade Commissioner in India (Mr. T. M. Ainscough, 
O.B.E.) draws attention to many features of interest. It 
appears that tlie total imports of merchandise for the nine 
months declined from 197 crores of rupees in 1921 to 173 crores 
in 1922. The most striking feature was the increase in the 
proportion of goods derived from Germany, from 2.4 per cent. 
to 5 per cent. Imports from Japan also increased slightly. 
There are good grounds for satisfaction that in a time of such 
depression the United Kingdom has maintained her position 
in the Indian import trade. With regard to machinery and 
millwork the acute trade depression and the difficulties of 
many industrial concerns have caused the total imports to 
show a heavy fall to 17.86 crores from 95.44 crores in the 
corresponding period of 1921. "The reduction in the case of the 
imports from the United Kingdom is less than that of our 
principal competitors. British shipments fell from 90.79 to 
15.07 crores and American from 3.76 to 1.77, but imports from 
Germany advanced from 39 to 59 lakhs and those from 
Switzerland from 3 to 9 lakhs. The total imports under cer- 
tain classifications of machinery were as follow :— . 
1921 


š 1922. 

Rs. Lakhs. Rs. Lakhs. 
Electrical Machinery... T .. OTS 254 
Boilers КЕ nd eas Б .. 191 101 
Mining Machinery 59 25 


Metal Working Machinery (including 
and mainly consisting of Machine 
Machine tools) ... axe de 4. 103 44 

American competition was slightly more successful in elec- 
trical machinery, but in most of the other items the imports 
from the United States fell to a greater extent than those 
from the United Kingdom. The total imports of hardware 
fell froin 457 to 398 lakhs. This reduction is particularly note- 
worthy in the case of the United Kingdom, from 286 to 193 
lakhs, and the United States, from 87 to 62 lakhs. There was, 
however, an extraordinary increase in German imports from 
39 to N9 lakhs. The Japanese share advanced from 16 to 2 
lakhs, while that of ‘‘other countries” remained fairly station- 
агу at 24 lakhs. While British manufacturers are retaining a 
fair share of their higher-grade trade in goods used by 
Europeans and in industries, German makers are rapidly re- 
gaining their position in the bazaars of India in the cheapest 
forms of hardware and in novelties. There was a consider- 
able diminution in the total imports of electrical instruments 
and apparatus from 335 to 166 lakhs. This was particularly 
notable in the case of the United Kingdom shipmenta, which 
fell from 232 to 116 lakhs. Imports from America shrank from 
71 to 14 lakhs, those from Italy from 14 to 9 lakhs, and those 
from Japan from 3 to 24 lakhs. Dutch shipments were fairly 
well maintained at 5 lakhs, while those from  ''other 
countries "" rose from 10 to 19 lakhs. 


Wimbledon Electrical Exhibition. —On Wednesday last a 
very successful exhibition, under the auspices of the Corpora- 
tion electricity department, was fonnally opened by Sir Joseph 
Hood, Bart., M.P. Mr. S. Mussell, Mayor of Wimbledon, 
who took the chair, stated in the course cf his remarks that 
the charges for electricity were to be reduced from 7d. to 6d. 
per kWh for ordinary lighting and from 14d. to 1d. per kWh 
for cooking, heating and dcmestic appliances. A large assort- 
ment of domestic apphances were exhibited, including electric 
washers, heaters, cookers, irons, wireless sets, ќе. The ex- 
hibition will remain open until March 29th.’ 

Book Notices.—'' Nickel," by Howard White, B.A. (Pit- 
man’s Common Commodities and Industries). (118 pr.) Lon- 
don: Sir Isaac Pitinan & Sons, Ltd. Price 3s. net.—This is a 
treatise, written in a semi-technical stvle, upon a metal which 


is not very well known to the putlic—at least so far as its. 


production and nature are concerned. Following a historical 
review, Which shows nickel. to have been. known to the 
Chinese at an early date, the author deals with the occurrences 
of nickel in its three forms of ore—sulphides, silicates, and 
arsenides. An alphabetical list of the chief nickel-bearing 
luinerals is given, with particulars of their places of origin, 
&c., and this is followed bv a more detailed treatment of the 
principal sources of supply. The third chapter deals with 
the smelting of the ore, and a longer succeeding chapter deals 
with the processes of refining—the Mond and Orford pro- 
cesses, the French and Belgian methods of refining New 
Caledonian ore, and the electrolytic process. The production 
of malleable ni-kel is then described, and this is followed by 
a mention of numerous applications of the metal, including 
its use in the construction of thermionic valves. A chapter 
on nickel coinage contains а table showin the amount of 
nickel апа nickel-copper curreney issued by various countries. 
Nickel allovs form the subject of the next portion of the book, 
and consideration is given to the binary and ternary allovs— 
nickel-copper, — nickel-chromium, — niekel vers, &e.—their 
physical, mechanical and electrical prope! es bheing briefly 
dealt with. "' How Nickel Strengthens Steel” is a section 
embodying much interesting information regarding the use 
of nickel-steel in widely different spheres. The remainder of 
the work is devoted to nickel-plating and oil ~ hardening ” by 
the use of nickel. The illustrations are few hut good, 


although the direct relationship of one or two of them ta the 
text is very smal. 


‘* Model Electric Locomotives and Railways," by Henry 
Greenly (Cassell’s '' Model” Series). (312 pp.; 326 figs.) 
London: Cassell & Co., Ltd. Price 6s. net.—'Lhis well-illus- 
trated work is designed for the use of those who already 
possess some knowledge of the construction of model railway 
vehicles, a subject with which the author has previously 
dealt. The work does not merely treat of the adaptation of 
electricity to the working of steam models, hut describes the 
construction of models of numerous types of electric coaches 
and locomotives which are in use on railways in all parts of 
the world. Separate chapters are devoted to the principles of 
the electric motor, locomotive control and reversing, the de- 
sign of model traction motors, power transmission, collector 
systems, electric signalling, control and equipment, and power 
supply. Each item is treated in some detail and the dia- 
grams, although sometimes on a small scale, are a real aid to 
the understanding of the text. 


“ Tait’s Electrical Directory of Australia and New Zealand." 
(Fifth issue.) (224 pp.)—Melbourne : Tait Publishing Co., Pty., 
Ltd. Price 6s.—The present edition has been revised and con- 
siderably enlarged. A great deal of useful information regard- 
ing the electricity supply of New Zealand, which is develop- 
ing rapidly, is included. There are also copious notes on the 
Tasmanian Great Lake Scheme and the Victorian Yallourn 
and Newport B. schemes. The table of undeveloped water- 
power in New Zealand isa new feature of this edition. Much 
has happened since the directory was first issued, in 1920. and 
the present edition was very necessary. The principal particu- 
lars furnished by the directory are : the controlling authority, 
plant installed, system adapted, prices charged, and the name 
of the chief engineer. : | | | 


The Swedish Consul-General in London has sent us a copy 
of an interesting publication on “State Power Plant in 
Sweden," produced by the Swedish Board of Waterfalls. The 
Board was formed in 1908 to assume contro! of all State-owned 
canals and waterfalls, and immediately steps were taken to 
secure the fullest possible use of the water resources of the 
country. The result was the establishment of four hydro- 
electric undertakings at Trollhüttan, Alvkarleby, Porjus, and 
Motala, and a steam station at Vüsteras. Of these the first- 
named is the most important, and consequently secures a great 
deal of space in the publication. It utilises the power of the 
Gota Alv river to develop 115,000 kW at present, and 300,000 
kW ultimately. The plant both as regards its civil engineer-. 
ing and electrical side is briefly described and coniously illu- 
strated by photographic views, and constructional drawings. 
Transmission is effected at 50,000, 20,000, and 10,000 V, and 
illustrations are given of the designs adopted for the line con- 
struction. The Porjus plant commenced in 1910, has a pre- 
sent development of 58,500 kW ; а 100,000-kW station has been 
designed, hut the work has awaited lower construction costs. 
The Alvkarleby (50,000 kW), the Visteras (30-40.000 kW, 
steam-electric), and the Motala (under construction), under- 
takings are also described and well illustrated. The final 
section deals with the great trunk lines for h.p. power trans- 
mission, which are now being built, to connect up the large 
developments. The book is well printed, and although pro- 
duced in Sweden, is singularly free from typographical errors. 


“ Industrial Applications of X-rays" (Pitman's Technical 
Primer Series). Ву P. H. S. Kempton, B.Se. (112 pp.; 35 
figs.) London: біг Таас Pitman & Sons, Ltd. Price Ys. 6d. 
net.—The author commences his little work ly stating that 
none of the ordinary methods of testing can give a guarantee of 
the soundness of the internal structure of a material, and that 
this gives X-rays un advantage which is quickly being utilised 
by many manufacturers of materials which vary in their 
structure. The fundamental principles of radiology are briefly 
stated early їп the volume. but the description of a»piratus 
‘is postponed until a great deal has been said regarding radio- 
graphy and its application to the examination of materials, 
metallic and non-metallic. Following the section upon appara- 
tus, which describes typical complete lay-outs, there is a 
short chapter on radiographie technique. The final chapter 
deals with protective s-reens and safety devices. There are 
two appendixes, one of which is a table of spark gap voltages 
(sphere and point), the other being a summary of the recom- 
mendations of the X-ray and Radium Protection Committee. 
The volume is rounded off with a short bibliography, 


The Journal of the South African Institute of Electrical 
Engineers, January, 1923. — Johannesburg: The Institute. 
Price 2s.—A report of the annual meeting appears in this 


issue, The report shows an increase in membershiv from 584 
to 606. The accounts show an adverse balance of £93, but the 


balance sheet indicates a satisfactory position. The inaugural 
address of the new president (Mr. R. F. Botting) is repro- 
duced, as well as a discussion on * Synchronous Converters," 
and a paper on '' Wireless Telegraphy in Nature.” 

The first edition of Pitman's “ Radio Year Book, 1923, - 
was sold so quickly that a second impression was caled for. 
and we believe a third has followed. Some additions have 
been made, but in the main the text is identical with that 
of the first issue. The editor and publishers are to be con- 
gratulated on their sucess in meeting a popular need 


t- 
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We have received a copy of An f-Oglách, an organ of the 
Irish Free State Army, which contains an illustrated article 
on the organisation’s radio service which assists in military 
operaticns. | | | 

"'fhe Mechanisms of Machine Tools," by T. R. Shaw. 
Pp. xii+351; figs. 433. Price 42s. net. ‘‘ The Prevention of 
Vibration and Noise," by A. B. Eason. Рр. xii+163; illus- 
trated. Price 15s. net. London: H: Frowde and Hodder and 
Stoughton. | | 
. " Qosting Organisation for Engineers," by E. W. Work- 
man. Pp. x+86; illustrated. London: Sir Isaac’ Pitman 
and Sons, Ltd. Price 3s. 6d. net. 

“ће Amateurs’ Book of Wireless Circuits," by F. H. 
Haynes. Pp. 107; illustrated. Price 2s. 6d. net.  °** Your 
Broadcast Receiver and How to Work it," by P. W. Harris. 
Pp. 68; illustrated. 6d. net. “ The Year Pook of Wireless 
Telegraphy and Telephony.” Price бв. net. London :. The 
Wireless Press, Ltd. | 

“Printing Telegraph Systems and Mechanisms," by H. H. 
Harrison. Pp. xii+435; 490 figs. London: Longmans, 
Green & Co. Price 91s. net. 


Continental Exhibitions.—Bricium.—A recent issue cf the 
oficial bulletin. of the Comité. Belge des Expositions et dee 
Foires contains a full list of the committees appointed to 
organise the international electrical exhibition which it- is 
proposed to hold in Brussels in 1925. The following seven 
groups have been arranged : Educational, the production and 
mechanical utilisation of electricity, electró-chemistry, the 
distribution and use,of electricity аё low pressures, telegraphy 
and telephony (including radio work), applications diverses 
of electricitv, and a bibliographical, historical, and propaganda 
section. Many Belgians, eminent in the various electrical 
fields, have been elected to the committees. | 

CzrcHo-SLOVAKIA.—Active preparations are being made for 
the holding of an electro-technical exhibition at Brünn from 
August 5th to 15th. A feature of the exhibition will be a 
" propaganda department," where the Governmental, nro- 
vincial and municipal schemes projected or under way wili ‘be 
pictorially set out in detail. . 

The Prague Samples Fair, which opened on March lith for 
a week, was divided into 17 sections, of which the most im- 
portant in point of size were the metal industry, machinery, 
&c., and the textile sections. The electro-technical and optical 
industries were represented by 76 exhibitors. The greater part 
of the fair was Czecho-Slovakian, only a few Austrian and 
Gennan firms participating. Heuter states that many orders 
for agricultural machinery were received from Jugo-Slav, 
Rumanian, and Bulgarian buyers, but no figures are as yet 
available of the volume of business done. 

AvusTHIA.—The Fourth International Fair was opened at 
Vienna on March 18th by the Federal President, Dr. Hainisch. 
The number of exhibitors is greater than last year. It wes 
feared, however, that business might suffer by the passive 
resistance of the postal, telegraph, and telephone employés 
Which bégan on March 19th.—Reuter (Vienna). 


New Spanish Company.—A new electrical co-operative 
company has been formed at Langco, with a capital of 
4,590,000 pesetas, subscribed by the Sociedad Duro-Felguera 
to the extent of 3,100,000 pesetas, being the value of its 
assets brought into the concern, and the balance of 1,450,000 
pesetas by the following partners: the Carbones de Nueva, 
the Fabrica de Mieres, the Electricista de Sama, the Carbones 
asturianos, Orueta e Ibran, and the Carbones de San Vicente. 
-The output capacity of the new company at present totals 
2,100 kW, 3,000 kW being furnished by the first-named firm 
and the balance by the others. The new company is pledged 
to use in its installations only coal furnished by the Duro- 
Felguera. | 

Suspension of Credit іп Czecho-Slovakia.—The electro- 
technical section of the Wholesalers’ Union in Czecho-Slo- 
vakia decided at their meeting on February 12th to sell in 
future electro-technical articles for cash only... This conclusion 
has been necessitated by the present economic crisis and the 
multiplication of insolvencies, often fraudulent, and to pro- 
tect the union's members from further losses. It was also 
decided to close all existing credits until normal conditions 
returned, as it had been ascertained that these credits had 
been misused. 


New Belgian Companies.—There has been formed at 
Schaerbeek (77, Rue Auguste Lambiotte) the Appareillage 
Electrique, with a capital of 300,000 fr., for the construction 
and installation of, and trade in electrical material of all 
kinds. ; | 
With the style of Compagnie des Canalisations a co-oper- 
ative company has been formed at Brussels (х, Rue de Hornes) 
to undertake electrical operations of all kinds, including the 
purchase, sale and manufacture of electrical material. 


Development Propaganda.—The engineer and manager of 


~ 


the. Northwood E.L. & P. Co., Ltd. (Mr. H. Pavn), has sent 
us a copy of a booklet which is being circulated among the ` 


company's existing and prospective consumers. This is well 
illustrated and deals with the numerous domestic applications 
of electricity 1n a practical and attractive way, which enables 
the reader to see at once what the cost of running appliances 
wil be. Special stress is laid upon the service afforded by 
the comnany. | 


Time Recorders.—The important place of time-recording 
and costing systems in the equipment of modern industrial 
organisations and businesses is recognised by all who aim at 
efliaency. Various kinds of recorders are on the.market and 
are known to our readers. We now have before us literature 
descriptive of the different models that aré made Ьу the Blick 
lime Recorders, Ltd., of 174, Grays Inn Road, London, 
W.C.l. The type which has been adopted by large numbers | 
of engineering and other works—including many electrical 
concessions—in the London district and in various parts of the 
country, is known as the Blick-Universal. This 18 illustrated 
in the lists and a facsimile of the card used is shown. Not 
only is this recorder applicable to the service of works or ware- 
houses where the number of employés is small, but it is par- 
ticularly suitable for larger concerns (factory or office) where 
departmentalisation is necessarily a feature, and for job-cost- 
ing 16 is very serviceable. Any size, shape or thickness of card 
can be used, and registration сап be made in almost any 
position. Other lines shown are a range of recording 
machines, from the single-colour system to the fully automatic 
two-colour ribbon system, registering all abnormal working 
hours іп red. The latest machine is the.’ Stafsine’’ recorder 
for staff time signatures. 


“ Metrovick "  Transformers.—W'e regret that through an 
accident, which occurred at the printers’, the letterpress 
appearing on the right-hand side of the illustration in the 
advertisement of the Metropolitan-Vickers Electrical Co. (sup- 
plement, p. 15, Elre.. Rev., March 16th) had to be reset and 
hurriedly passed without proper revision. " Several typo- 
graphical errors occurred. The last line should have read 
“50 periods "—the first figure appears upside down. __ 

Sale.—At a sale on behalf of the Disposal Board, at the 
Mining Depot at Dalmore Distillery, near Alness, four electric 
transporters fetched £2 each, generating sets £42 each, and 
and electric lighting installation £200. | 

Electrical Industry in Sweden.—According to Goteborgs 
Handelstidning, the: Allmanna Svenska Elektriska A. B. re- 
ports a loss ot 12,482,000 kronen for 1922, as compared with a 
loss of 11,826,000 kr. in the previous year. ‘he former is 
covered partly by appropriating the balance forward and by 
the transfer of the reserve fund of 12,000,000 kr. and partly 


Бу carrying forward the remaining deficiency of 472,000 kr. 


‘lhe directors report that the situation of selling prices of the 
company's manufactures was extremely depressed during the 
year, the turnover was unsatisfactory, and the prices of raw 
materials continued to fall, thus causing it to be necessary 
considerably to write down both stocks of raw materials and 
of manufactures. The company's general expenses were re- 
duced by 45 per cent. From the standpoint of weight, the 
turnover last year was about equal to that in 1921, but the 
invoiced turnover diminished by 28 per cent. The directors 
were constantly striving to introduce simplifications in 
organisation, manufacturing, and sales. The turnover in elec- 
trical manufactures amounted to about the same quantity as 
in 1921, but this department resulted in a loss owing to com- 
petition from countries having a depreciated currency and to 
the fall in prices. A new series of motors had been placed 
on the market, and a new series of transformers was being 
worked out. Concerning the export trade, the report states 
that this now formed a considerable part of the company's 
turnover. At the end of the year the company employed 4,786 
persons. о е | 
At the recent annual meeting of the company the 
chairman stated that the level of prices seemed to 
have reached the bottom and no losses were to he 
feared in the new financial yeur on the ground of falls in the 
prices of raw materials and of stocks. The orders coming to 
hand in the present year showed a considerable increase. As 
to the question of writing down the share capital as & con- 
sequence of- the losses in 1999, it was mentioned that this 
matter had been discussed by the directors, but it was con- 
sidered advisable to wait on account of the taxation law 
expected this year. mE D * 5 
British Trade Mark Applilcations.—The following are in- 
cluded among the recent applications for British trade marks.’ 
Objections may be lodged within one month from the dates: 
mentioned. In the case of foreign applications the names and 
addresses of the British representatives are also given. | 
Ska. No. 431,002. Class 6.—Electro-motors. Hengelosche , 
Electrische en Mechanische Apparatenfabriek, 5, Bornsche- 
straat, Hengelo, Holland. (Cope & Co., 65, Victoria Street, 
Westminster). March 14th, 1923. T 
Scofil. No. 427,517.—A1]. goods in’ Class 5. John W. 
Vissenga, trading as the Canterbury Electric Welding Co., 20, 
Roper Road, Canterbury. March 14th, 1993. — PEE А 
Phono-Phane. Мо, 49. . 431,266. Class 8.— Radio detectors, 
being apparatus for use in wireless communication. Hutchison | 
Radio Co., Canadian Pacific Buildings, 44th Street, New 
York, U.S.A. (Herbert. Haddan & Co., 31-32, Bedford, Street, 
Strand, London, W.C.). March 14th; 1923. | 
-German Porcelain Insulator Industry.—The Vereinigte 
Porzellan-Isolatoren-Werke ' G.m.b.H., which has hitherto 
comprised a number of firins in the insulator branch, has 
now taken in a further ten electric porcelain works and 
has altered its title to Vereinigte Hochspannungs-Isolatoren- 
Werke, G.m.b.H., with offices at 98, Königin Augusta Strasse, 
Berlin, W.10. 
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. The Engineering Trade: The Position at Home and 
Abroad.—In the course of his speech at the annual meeting 
of Messrs. Mather & Platt, Ltd., held at Manchester. on 
February 27th, the chairman (Mr. L. E. Mather) referred to 
the satisfactory results of the past year's working, and said 
that these were due to the large volume of work turned out 
of the shops; to the reduction in the cost of materials and 
Wages; to careful buying; and to the keenness of the sales 
staff at home and abroad. The reduction of workmen’s wages 
had not been carried out without reductions also in salaries, 
for directors and staff from top to bottom were bearing their 
share in these economies. They had commenced 1923, there- 
fore, with the lowest fixed charges comunensurate with the 
wide ramifications of the business. Although wage and salary 
reductions might to some appear to have been unnecessary in 
the light of the year’s results, it was certain that they could 
not have maintained the ваше number of employés on produc- 
tive work had these reductions and those in allied trades not 
taken place. Orders in sufficient volume had only been secured 
due to their having been able to show customers a consider- 
able fall in their prices. ) 5 

Mr. Mather continued: ‘‘ Our workpeople have given us 
every reason for satisfaction since the unfortunate national 
dispute early in the year, and our man-hour output was, if 
anything, again higher in 1922 than in the previous year. 
Our policy of introducing piecework wherever possible, and 
that ut rates bringing a substantial benefit to the worker, and 
our faith jn works committees, have been of great help in 
this direction. . . . Due to the extension of our shops at Park 
Works during the last few years, we now require a much 
larger volume of business than we did before the war in order 
to keep our plant fully occupied. We are now employing 
nearly the same number of workpeople as in 1914, but with 
our facilities for a largely increased output we need to em- 
ploy a much larger number to render our shops fully produc- 
tive. It has been stated recently by some employers that 
hours of labour should be increased in order to improve the 
condition of trade, but, as a firm who have worked the present 
hours successfully for nearly thirty years, we look in other 
directions for this improvement. We have satisfied ourselves 
by paying special attention to our internal arrangements that 
the 47 or 48-hour week is an economical proposition in our 
particular business, whatever may be the case in other 
trades." With regard to the present outlook, the speaker 
reported a distinct sign of improvement. Inquiries at home 
were more numerous than for some time, though competition 
was very keen in most branches of their business and they had 
to be content in many cases to take orders with a very small 
margin of profit. жы 

'' Our outlook abroad is quite hopeful. One of the features 
of our business for many years has been the establishment of 
our own offices overseas, staffed with efficient commercial and 
technical men.: We have during the past year increased the 
staffs of several of our foreign branches by sending out young 
men trained to our business in its many phases. In France, 
where our French company is now fully established, we have 
experienced a good year in certain sections of the business, 
but the fall in exchange, if maintained, is likely to affect the 
future. India is going through a quiet period after great pros- 
perity, but, though the textile trade is dull, orders are coming 
in well for other engineering work. One of our directors is 
at present in that country and his reports are encouraging. 
In Central Europe the political situation prevents any serious 
business activity, but I am glad to report that we have re- 
established trade relations in Poland, where we have booked 
some good orders on a sterling basis, with more to come 
The Far East continues to be a useful market, and our 
agents in Australia send us encouraging reports. It is too 
early to suy anything definite of Russia, but the situation 
seems to be slowly changing there, and we have recently sent 
one of our engineers to that country to be ready for the first 
signs of improvement. In the West we have a good cus- 
tomer in Canada, but the United States will never bring us 
in much business, due to their own extensive manufacturing. 
In spite of the high tariff, however, and keen internal com- 
petition they do occasionally send us orders for our speciali- 
ties. Reports from our munager in Brazil point to a better 
flow of business as soon as the exchange improves.”’ 

It is reported from Bath that for the first time for several 
years the engineering works of Messrs. Stothert & Pitt, Ltd., 
began to work full time on February 27th, thanks to important 
railway and dock contracts. | | 

A director of an engineering works at Melksham (employing 
700 men) is reported as saying that things are looking better 
all round. If political matters get settled the industry will 
go ahead. They are working full time and have a year's work 


in hand. 


Swedish Capital in Russia.—A work is reported to have 
heen recently issued by the Institute for Economic Research 
in Petrograd dealing with foreign capital in Russia at the out- 
break of the revolution. Among the Swedish firms mentioned 
is the Swedish-Danish-Russian Telephone Co., of Moscow, 
Whose share capital of & 483.000 gold roubles was held mostly 
in Sweden and the remainder in Denmark. А second is the 
Cedergren Telephone Co., of Warsaw, and this is followed by 
the L. M. Ericsson Co. and the Russian '* Asea " Co. 


ап excess of imports over exports of 10,433 tons. 


` * - 


New French Companies.—-There has been formed at Paris 
(252, Boulevard St. Gerinain) the Sociét2 Industrielle de 


"Crédit pour la Télégraphie et la Téléphonie, with the olyect 
of offering its assistance to public bodies to improve the work- 


ing and equipment of the telegraphic, postal and telephonic 
services (wireless excluded), and to obtain and work conces- 
sions in the same branches. The capital is fixed at 1,000,000 fr. 
in 900-fr. shares. Bu M 

With a capital of 1,000,000 fr. the Société Dnmobiliére. et 
Industrielle des Etablissements Charles-Dayot has been 
formed for the repair апа production of electrical material. 
Its offices are at Combourg (Tle-et-Vilaine). | 

An Austrian Company in Czecho-Slovakia.—Ministerial 
leave has been granted to the Oesterreichische Brown Boveri 
A.G. in Vienna to carry on business in Czecho-Slovakia. 


Lead.—Messrs. James Forster & Co., reporting on March 
17th, stated that the general position was unchanged. The 
Board of Trade figures for February showed.that there was 
Consumiers 
have been well in evidence, buying, as usual, from hand to 
mouth. U 

Electrical Power Engineers’ Associaticn.— The ballot of 
members to decide whether the executive should be given the 
fullest powers to take whatever stens were necessary to resist 
reductions of salaries below the schedule of the National Joint 
Board showed an overwhelming majority in favour. The 
figures were: in favonr, 3,013; against. 71; majority, 2,949. 
It was stated that over 78 per cent. of the membership voted 
for the motion. " a E PI | 

A Telephone Card.—The North Metropolitan Electric 
Supply Co. has issued a card for telephone numbers. The 
сага is headed with a reproduction of the badge worn by the 
company's officials, and a list of the telephone numbers of 
the company’s various stations and offices is given. 

" Ideal Home ” Exhibition.—Correction.—The " Sterling " 
apparatus illustrated on p. 435 of our last issue was ‘described 
ав a" two-valve " set. It, will be seen from the accompany- 
ing text that this was incorrect, the зев епа a combination 
of a erystal detector апа one valve. | 
. Electrical Contractors’ Association.—The annual dinner 
of the Association will be held at the Café Monico, Piccadilly, 
W., on Tuesday, April Ath, at 6.30 for 7 p.m. 

German Export Duties Reduced.—.A reduction in the rates 
of the export duties was officially announced on March 12th. 
Among other manufactures affected by the reduction are 
mentioned dynamos and motors, cables, are and wire lamps, 
telephone and signalling apparatus, meters, insulating 
materials, &e.- - . | | z M 


LIGHTING AND POWER NOTES. 


Ad wick:le:Street.—EtEcTRiciTY SurPPLY.— The. Urban Coun- 
cil has under consideration a scheme for supplying the district 
with electricity. The Adwick Colliery Co. has offered to give 
a bulk supply of electricity at 144. per kWh, and the charge 
to the consumer would be 5d. per kWh. 


Australia.—Murkay RIVER SCHEMF.—An important confer- 
гпое of border, municipal, and shire councils will shortly be 
held in Albury (N.S.W.) to consider a propcsal td utilise 
the power to be derived from the Hume reservoir when the: 
waters of the Murray River are impounded there, as a means of 
pees electric light and power for the border districts. 

‘owns Within a radius of 50 miles will be served with electrical 
energy.—Reuter’s Trade Service (Melbourne). 

Влтновѕт (N.S.W.).—The Municipal Council has received 
sanction to raise a loan of £40,000 for an electricity scheme, 
and work is to be commenced immediately. . 

MELBOURNE.—The Melbourne City Council has conferred 
with representatives of the Blectrical Federation of Victoria 
upon the question of bringing electricity into more general 
use in the household. As a result, the Council has decided 
to supply electrical energy at a low rate for domestic use. It 
also purposes obtaining samples of various types of cooking 
and other domestic appliances in use throughout the world 
in order that practical demonstrations may be given. Under 
the new municipal schedule power will be supplied at a 
maximum charge of 144. рег EWh.—Reuter's Trade Service 
(Melbourne). | | 

Barnes.—CHARGING For Services.—At п meeting of the 
Lighting Committee, the discontinuance of the practice of 
charging consumers for laying services was considered, but it 
was decided that the present system should stand. Subse- 
quently, however, this recommendation was referred back to 
the Committee by the Council. 

Buxton.—Loan SancTionep.—The Borough Council has re- 


‘ceived the sanction of the Electricity Commissioners to the 


borrowing of £2,576, to cover the balance of the amount 
expended on new plant. 

Canada.—ExTENsION OF THE NIAGARA SysTEM.—The Provin- 
cial legislature has authorised expenditure amounting to 
$9,850,000 bv the Hvyvdro-Electric Power Commission during 
the current vear for extensions of the Nlagara system.  Pro- 
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vision is made for the completion of important additional plant: 
at the Queenston vower house; one million dollars for the 
construction of a new transmission line between Niagara Falls 
and St. Thomas; and $50,000 for ‘* Queenston No. 2” develop- 
ment.—Heuter’s Trade Service (Toronto), : ' 

Hypro-ELectric ScHeMe.—The -British Empire‘ Steel Cor- 
poration js to erect shortly a power plant at New Water- 
ога Lake, with a capacity of 5,000 kW, at a cost of $500,000.— 
Reuter’s Trade Service (Sydney, Nova Sectia). 

Carlisle.—Loans.—The City Council has received. sanction 
to a loan of £2,900 for extending the supply of electricity to 
Currock. A further loan of £6,000 for meters, transformers, 
and -sub-stations has been applied for. | 

Cheadle and Gatley.—Exectricity | OnprR.— The Urban 
Council has applied to the Electricity Commissioners for an 
Order to enable it to supply electricity to Northern Etchells, 
which is outside the Council's area. 

Continental.—FnaNcE.— The Société Havraise d'Energie 
Electrique has secured an extension of its concession to supply 
Havre by 15 years. A number of schemes are to be put in 
hand, including the installation of a 30,000-V distribution 
cable linking the station at Havre with that at Zainville, 
additions to the plant at both stations, and the setting up of 
a telephone network linking up the power stations and sub- 
stations. The company is increasing its capital from 25,000,000 
to 45,000,000 fr. in order to carry out the work. 

А Bill has been passed by the Government granting a sub- 
sidy of 600,000,000 fr. to enterprises for the distribution and 
application of electricity. ` 

BFLGIUM.—According, to the report of the Société d'Elec- 
tricité de l'Escaut, of Antwerp, the output of the generating 
etations last vear reached a total of 38,373,160 kWh, an in- 
crease Of 8,313,549 kWh over 1921; the number of consumers 
increased .during the year from 9,426 to 11,374. During the 
past year the second branch of the 15,000-V transmission line 
serving the town of Lierre was brought into service. A con- 
cession for the supply of electricity to a number of towns and 
villages on the left bank of the Seheldt during a period of 
40 years has been secured.. In order to meet the increased 
demand, a further 10,000-kW turbo-generator set is to be 
installed, while negotiations are also proceeding with the 
authorities of the Province of Antwerp in connection with the 
extension cf the company's high-pressnre system along the 
banks of the canal connecting the River Meuse and the 
Scheldt as far as Beersse., ` | | | 

Dover.— ELECTRICITY SCHEME.—At a recent meeting of the 
Electricity Committee it was reported that the Electricity 
Commissioners have refused to sanction the Committee's 
scheme for two new 1,500-kW  turbo-generators, but have 
agreed to one turbine being installed. The Folkestone Elec- 
tricity Co. has been empowered to install a similar set, but in 
both instances the consent of the Commissioners is subject to 
the two towns linking up for electricity eupply. With regard 
to the linking-up, the Commissioners consider that each under- 
taking should pay the cost of extending the cables to its own 
borough boundaries, and that they should share the expense 
of the remaining link (four miles). The Committee has ap- 
proved this, and negotiations with the Folkestone company 
are to proceed. | 

Faversham.—ELectricity CHaRGES.—The Town Council has 
applied to the Electricity Commissioners for an Order, 
authorising it to charge a maximum of 1s. per kWh for elec- 
tricity, with minimum payments of 155. for each winter 
quarter and 10s. for the summer quarters. 

Grays.-—Loan.—The Urban Council has applied to the Elec- 
tricity Commissioners for sanction to a loan of £2,500 for 
mains. px E "n а | э 

Harrogate.—Loax.—The Town Council is applying to the 
Electricity Commissioners for sanction to borrow £6,000 for 
mains. ` | ! 

Henley-on.Thames, — ELECTRICITY SuPPLY. — The Town 
Couneil has decided to accept the offer of the Thames Valley 
Electric Supply Co. to distribute electricity within the borough. 


Irish Free State.—Limerick.—The Corporation proposes to 
expend £15,000 in providing new machinery for the electricity 
works. It is not considered advisable to erect a new station 
at present, but it is hoped that it will soon be possible to 
undertake this work. T 

KrNcsTOWwN (Co. DuBLIN).—The Urban District Council pro- 
poses to install electric lighting in the district, and an elec- 
trical engineer is to be appointed to prepare plans, &c. 


say aur у A Electricity Committee has recom- 
mended that application be made to the Electricity Com- 
misstoners for sanction to the borrowing of £7,000 for sub- 
station equipment. | 

Llanelly.—SrrEctat OnpER.—The Llanelly and District Elec- 
tric Lighting and Traction Co., Ltd., has applied to the 
Electricity Commissioners for & Special Order authorising it 
to extend its area of supply so as to include the parishes of 
Llangennech and Llanedy. ; 


Lotdon.—HAckNEY.—Street Lighting.—Owing to the num- 
her of accidents which have occurred on account of the 
centrally-situated electric lighting standards in Cazenove Road, 
the Council has decided to remove these and install a scheme 
of lighting by lamps suspended from steel-wire ropes stretched ` 
between side standards. The cost is estimated at £400. 


Increased Sub-station  Capacity.—The electrical engineer 
has reported that the existing sub-stations are now working 
at very near their safe load, апа the rate at which the use 
of electricity is increasing necessitates attention to this 
matter. The Council is too far committed to the use of d.c. 
distributors to alter the system of distribution, and it is there- 
fore recommended that land be acquired immediately, at a cast 
of about £8,000, for the erection of additional sub-stations. 
The Electricity Commissioners are to be asked for sanction to 
the borrowing of this amount. 

STOKE NEWINGTON.—The Electric Lighting Committee re- 
commends the institution of a scheme for wiring houses and 
supplying apparatus on a hire-purchase basis, the period of 
repayment to be not more than tive vears. Sanction 1s sought 
to the expenditure cf £300 on the scheme which, it is recom- 
mended, should continue in operation for 12 months in the 
first instance. | | i i 

Malvern.—ConnECTION.—In our issue of March 2nd (p. 337) 
we stated that the Urban District Council was applying for 
an Order fixing the maximum price of electricity at 10d. per 
kWh, and also that the Council was giving a supply of 
electricity to the Great Western Railway Co. We regret 
that both of these statements were incorrect. ` 


Morecambe.—Loan.—The Town Council із applying to the 
Electricity Commissioners for sanction to the borrowing of 
£15,000 for mains and services. 

Nailsworth.—Evectricity Suprty.—The West Gloucester- 
shire Electric Light Co. has informed the Urban Council that 
it is applying for an Order to supply electricity in the Urban 
area, the price mentioned being 10d. per kWh. Another com- 
pany ‘is seeking similar powers. The Council has appointed в 
deputation to discuss the matter with the Stroud Rural 
Council. | . | 

New Zealand.—l4nik1 E.ectricity ScuEME.— The Cabinet 
has approved the proposal made by the Taranaki Electric 
Power Board to develop 2,000 h.p. at Tariki.—Heuter's Trade 
Service (Melbourne). > | 

Newport (Mon.).—Rerort ros EXTENsIONS.—The Borough 
Council has unanimously approved a report upon ‘extensións 
and improvements required at the electricity works, prepared 
by the electrical engineer (Mr. A. Nichols Moore). Briefly 
summarised, this report recommends the installation of a 
complete boiler equipment at a cost of £13,113; the adaptation 
of a 3,750-KW turbo-alternator for operation on the high- 
pressure steam range to effect greater economy in running 
(£550); the installation of a 5-ton evaporating and de-gassing 
plant, at £4,125; the improvement of the’ ash-handlmg 
arrangements (£3,541); the completion of the alteration of 
the single-phase frequency from 87.5 to 50 cycles by the shut- 
ting down of the plant at the Llanarth Street station; the 
modernisation of feeder and distribution systems; the im- 
provement and extension of süb-stations; the provisioh of new 
meters (£6,000); and the purchase of domestic apparatus 
(£2,000). Detailed estimates of these and other improve- 


“ments bring the total projected expenditure to £151,254. 


Newton Abbot.—AkBITRATION.—In the course of arbitration 
proceedings to determine the fair price which should be paid 
bv the Council for the Newton Abbot undertaking of the 
Urban Electric Supply Co., Mr. C. H. Wordingham gave 
evidence for the Council. According to а report by the 
Western Morning News and Mercury, Mr. Wordingham esti- 
mated the net revenue of the undertaking for 1922 at £7.073, 
from which he deducted £2,344, due to excessive charges. 
There was also a further sum of £1,730, less annual deprecia- 
tion, leaving the net maintainable revenue at £2,999. This 
sum, at 13 years! purchase, amounted to £38,987, but against 
this was the sum of £33,299 for annual depreciation (which 
would probably have been set aside to a special fund), 
leaving £5,688 as the total present value of the undertaking. 
Cross-examined by Mr. Tyldesley Jones, K.C. (for the com- 
pany), witness agreed that the present-day replacement cost 
of the undertaking would be £77,680, and also that with the 
deduction of depreciation for the life of the undertaking, as 
before, this figure would still be £44,381. Mr. E. Т. Ruthven 
Murray agreed with the evidence of Mr. Wordingham. 


Perth.—New Freeper CABLE.—The Corporation is to lay a 
new feeder cable at an estimated cost of £4,250. 


Price Reductions.—The following reductions are being 
made in the charges for electricity from April 1st next :— 
BLAcKrOOL.—Al] electricity tariffs by 15 per cent. | 
Buxton.—Lighting and power, а reduction of 4d. per kWh. 
PortsMouTH.—Lighting within the borough: first 5,000 
kWh per annum, 6d. per kWh; 5,000 to 10,000, 54d. per kWh; 
10,000 to 20,000, 44d. per kWh; beyond, 33d. Power: up to 
90,000 kWh, l4d. per kWh; beyond, 14d. per kWh. Supplies 
outside the borough, 2d. per kWh extra for lighting and 4d. 


‚ per kWh extra for power. 


Selby.—INAUGURATION OF SuppLy.—The formal switching on 
of the electricity supply tcok place on March 22nd. The 
supply is being furnished by the Yorkshire Electrical Distri- 
bution Co. | | 

Rothesay.— ELECTRICITY SCHEME.—The Tcwn Council has re- 
ceived an offer from the Tramwavs Co. to supply electricity 
from its power station at a minimum cost of £2.500 per an- 
num for a period of five уеагѕ, and has decided to cbtain a 
report from its consulting engineer on the matter. 
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United States.—On10.—According to the Ohio Committee 
on Public Utility Information, a tentative programme is in 
hand involving the expenditure of over $75,000,000 during 
the next three or four years for the provision of electrical 
energy throughout the State. This programme, part of which 
will be carried out during the present year, includes the estab- 
lishment of a system which will link together most of the 
large power stations of the State. Before the end of the 
present vear 1t is anticipated that the stations between the 
Chio River and Lake Erie will be linked up.— Electrice Railway 
Journal. | 
 Warsop (Nofts.). — Bukk Stuprny.—The Urban Coun- 
cil. has decided to make a canvass to ascertain the probable 
number of consumers, with a view to obtaining a. supply of 
electricity in bulk from the Staveley Coal & Iron Co. 

Whitehaven.—l.,oAN.—'l'he Council has applied to the Elec- 
tricity Commissioners for a loan of £1,580 for public lighting 
at Harras Mocr and Monkwray. Ў 

Wolsingham.—EircrRICITY SCHEME.—A report on a scheme 
for the lighting of the district by electricity has been adopted 
by the Weardale Rural District Council. Electricity is to be 
supplied by Messrs. Rogerson -& Co., of Wolsingham Steel- 
works. The charge is to be 4d..per kWh for the first 30,000 
kWh, with a reduced charge of 34d. or 3d. per kWh beyond 
this amount. An overhead system is to be adopted. . The 
area to be covered will be determined after consideration :of 
the engineer's report. 


TRAMWAY AND RAILWAY NOTES. 


Continental.—Sraixn.—The Compañia de la Ferrocarriles de 
Catalaüa proposes to construct an electric tramway between 
Sam Juan and San Jeroromio, and surveys are being made. 

FnANCE.—AÀ scheme is in hand for extensions to the Paris 


Underground Railways, and it is proposed to raise a loan of 
£10,000,000 for the purpose. 


Edinburgh.—N£w Rovte.—The tramway extension from 


лн to the Braid Hills terminus was opened on March 
8th. | 


London.—The trailer cars on the Т.С.С. tramway system 
have been withdrawn, except those running on the Tooley 
Street to Greenwich route. 


BREAKDOWN.—The trains on the Metropolitan Railway were . 


delayed for three-quarters of an hour on Monday last owing 
to a breakdown at the Neasden power station. 


Liverpool.—Loan Sanctionep.—The City Council has re- 
ceived the sanction of the Ministry of Transport to the bor- 
rowing of £100,000 for the renewal and doubling of tramway 
track on certain routes, and for а new tramway depot and 
offices. | 

Manchester.— New RourE.—The Tramways Committee pro- 
poses to lay a new double track to link up Chorlton-cum-Hardy 
with Levenshulme, a length of 3} miles. 


Newcastle-on. Tyne.—NEw Cans.—The Transport and Elec- 
tricity Committee has decided to purchase 25 additional tram- 
curs, ; 

Rotherham.—Triack RENEwALs.—The Town Council has de- 
cided to renew certain | portiong of the tramway track at a 
cost of £30,130. 

RanmnkESS Салк. Тһе Council has under consideration a 
proposal, submitted by the tramways manager, that powers 


he. obtained. to run railless cars. to. 'Thurcroft and on the 
Clifton. route. 


TELEGRAPH & TELEPHONE NOTES. 


Portugal.—TrikerioNke Rates.—The Minister of Commerce 
declares that an increase in telephone charges by 75 per cent. 
for commercial and 12. per cent. for private subseribers is to 
be made by the Lisbon Telephone Co., an English enterprise. 
-—Financial Times. 

Russian sland.—SuirrixG Rapio SERviCE.—The Board of 
Trade is informed by H.M. Consul at Vladivostock that two 
radio stations on the above-named island, near Vladivostock, 
are now available for the exchange of messages with merchant 


vessels. The call signals of the stations are “R A S” and 
“WELD.” 


The Telephone Service.—New ENCHANGR.—A new tele- 
phone exchange was opened at Warrington on Saturday to re- 
plare the existing exchange. Additional trunk lines will be 
brougat into service between Warrington, Manchester and 
Liverpool. 

United States.— TELEPHONE DEVELOPMENT. Тһе develop- 
ment in the use of the telephone by Americans is illustrated 
Ьу a proposal of the American Telephone & Telegraph Co. to 
Increase dts. capitalisation from £159,000,000. to £425,000,000, 
thus niikine it the largest company in the United States. If 
the sharehelders approve. the proposal the company. will be 
сарма: оа at about £10,500,000 more than the Steel Corpora- 


tion, which hitherto has enjoyed the prestige of having the 
largest authorised capital stock in that country. In support 
of their proposal the directors mention tbat last year more 
than 600,000 new stations were opened at a cost of more than 
£38,000,000. The company and its subsidiaries now operate 
14,050,565 telephones and more than 30,000,000 miles of wire. 
M SIRO number of calls made dhily is 38,000,000. — Daily 
ail. ‘ | 


RADIO. TELEGRAPHY AND TELEPHONY. 


Broadcasting.—THEATRE Ban.—The Theatrical Managers’ 
Association, at its annual meeting lust week, unanimously 
recommended its members to give no facilities at present for 
broadcasting.—The Times. : 

HONEYCOMB AND DUOLATERAL CoiLs.—The Western Electric 
Co., Ltd. (the owners of the patent covering the above-named 
coils) have, in fairness to the Igranic Electric Co., Ltd. (the 
sole licensees) taken action to stop the unauthorised manu- 
facture and use of such coils; therefore those who use or 
possess coils of that type which are not made by the Igranic 
Electric Co., Ltd., should get them licensed or replaced by 
genuine coils before April 30th on payment of a small royalty 
graduated according to the size of the coil. After that date all 
persons (and this warning applies equally to amateurs as well 
as traders) having unlicensed infringing coils in use or on sale 
аге lialle to action without further notice. | 

RE-RADIATING Parts Time SicNaLs.—A further innovation in 
the programme of the Manchester station of the British Broad- 
casting Co. is the re-radiation nightly of the time signals from 
the Eiffel Tower at 10.44 p.m. on a broadcasting wave-length. 
The Paris station works on a wave-length of 2,600 metrés, and 
the Manchester station receives the messages on that wave- 
length and transmits them on its own wave-length of 385 
metres. This is done automatically by the electrical connec- 
tion of the receiver to the transmitter. The delay introduced 
is exceedingly minute, as the re-transmitted signal is only 
1/300th part of a second behind the original. Paris time 
signals are, of course, Greenwich meifn time. The successful 
accoinplishment of this feat has been attended with no little 
difficuty, and it is of interest to know that the aerial used 
for receiving Paris is a small one running almost directly 
underneath the inain transmitting aerial at Trafford Park. 
Furthermore, the recciver used is installed only a few yards 
from the high-power transmitter which is passing on the sig- 
nals on the broadcasting wave-length. Those who have ex- 
perienced trouble with interference from broadcasting stations 
in their vicinity will doubtless appreciate what has heen done 
by the engineers of the Metropolitan-Vickers Electrical Co., 
Ltd., in achieving selectivity of reception. 

Canada.—NeEwW  Rapio-TELEGRAPH STATIONS.—The British 
Empire Steel Corporation contemplates the erection of radio 
stations at Sydney, Nova Scotia, and at Bell Island, New- 
foundland, by means of which communication will be main- 
tained with the company's fleet of steamers, also between the 
head office at Sydney and the iron mines at Bell Island.— 
Reuters Trade Service. 


China.—BroancastinG Bax.—The Government of China has 
refused the request of American manufacturers to be allowed 
to establish radio-telephone broadcasting stations and to sell 
receiving apparatus in China. The refusal is based’ on a tech- 
nical interpretation of clauses in the Washington treaties re- 
lating to the maintenance of radio-telegraph stations in China. 


France.—Nrw Rapio Station.—The station at Pézenas, in 
the department of Herault, whose building was begun in 1919 
and then stopped, has now again been taken in hand and is 
to be completed. It is intended to form a direct link between 
France and her North-African possessions. 


South Africa.—Rapio TELEGRAPHY.—Several alterations have 


been made in the * Wireless ” Bill by the Select Committee 


which is considering the matter. The capital of the South 
African Wireless Co. has been fixed at £500,000, which may 
be increased or reduced with the consent of the Government. 
The Marconi Co. will take four-fifths of the capital and the 
South African public the remainder. Owing to the difficulty 
of obtaining a site the receiving station may be within range 
of gunfire from the coast, but the transmitting station must 
be out of range. Provision 1s made for a new agreement 
ensuring the right of the South African Wireless Co. to use 
all patent rights in the present and future owned or controlled 
bv the Marconi Co. free of: апу payment.—Reuter (Cape 
Town). 


Spain. — BroapcastinG.—The Diputación Provincial de 
Madrid, on the proposal of the: vice-president of the Corpora- 
tion, Señor Arizmendi, is studying the measures to-be taken 
for the creation of a broadcasting service in the capital and 
the provincial towns, with an organisation similar to that 
established in England, for which purpose a transmitting 
station would be installed at Madrid of sufficient power for its 
radius of action to reach the most distant towns in the 
provinces. In order to meet the expenses the Diputación 
would collect a tax on all apparatus installed by prtvate per- 
sons used for receiving messages from the Madrid station. 
The Comision de Fomento of the Diputación bas agreed that 
the corporation should request Government authorisation for 
the exploitation of the service.—Reuter's Trade Service 
(Madrid). | y | | 
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Sweden.—BROADCASTING.—According to the Department of 
Overseas Trade the broadcasting stations proposed to be estab- 
lished by the Swedish Telegraph  Adininistration (Radio 
Bureau) ure intended to be of a power of 1 kilowatt, and 10 
such stations are proposed, the first to be built being those in 
Stockholm, Gothenburg, Malme and Orebro, and_ later on 
stations in Kalmar, Falun, Sundsvall, Ostersund, Umea and 
Lulea. The initial cost of each station is put at 115,000 kr. 
They will-work with a wave length not exceeding 425 metres. 
Seven hours a day will be allotted to the broadcasting pro- 
gramme of the company, and one half-hour is to be reserved 
for the use of the Government between 6 p.in. and 9 p.m. in 
case it wishes to make any announcement in this way. 
Advertising by broadcasting will not be permitted. 

Certain alterations in existing wireless legislation (law of 
March 31st, 1907) will be necessary, and the Telegraph Ad- 
ministration has therefore requested the Government to lay 
this question, together with its proposals, before the Riksdag 
now assembled. 


United States.—RAD10 ConrERENCE.—Mr. Hoover has decided 
to call a conference within the next month or two to de- 


termine whether the confusion and congestion in broad- 


casting and amateur operation cannot be relieved; broad- 
casters, manufacturers and users of radio equipment: will be 
invited. About 540 broadcasting stations are now operating, 
Mr. Hoover explained, and have but two wave-lengths, 
360. and 415 metres. Mr. Hoover is considering the possibility 
of inducing the Navy Department to give up the control it 
now has over wave lengths between 600 and possibly 800 
metres. A number of university broadcasting stations and 
educational institutions now using radio, he said, could 
arrange their equipment to use the longer  wuves.— 
Reuter’s Trade Service (Washington). | 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
_indicetes the issue of the ELECTRICAL REVIEW in which the 
“ Official Notice ” appeared.) 


OPEN. 


. Aberdeen.—March 26th. Electricity Department. Work 
in connection with the extensions at the electricity works, 
Milburn Street. City electrical engineer. 


Ashford (Kent).—March 28th. East Ashford Rural Dis- 
trict Council. Electric lighting installation, isolation hospital, 
Willesborough. The surveyor, Albemarle Road, Willes- 
borough. 


Australia.—ADELAIDE.—May 16th. Postinaster-General’s De- 
partment. Telephone apparatus.* 

NEwCASTLE, N.S.W.—April 19th. Electricity Supply Depart- 
ment. Potentiometer and accessuries.* 

BuisBANE.—April 25th. Tramway Trust. Twenty electric 
tramway trucks and 10 sets of two:motor equipment. 

MELBOURNE.—A pril 10th. Commonwealth of Australia. 686 


tons bronze wire, 1,899 tons copper wire, 714 tons galvanised | 


wire. (See this issue.) 


Barking.—April 10th. County of London Electric Supply 
Co., Ltd. Complete piping equipment for the Barking power 
station, including steam, water, and compressed air piping, 
water storage tanks, and auxiliary pumps. (March 9th.) 


Barnet.—April 4th. Board of Guardians. Rewiring of 


the workhouse, with repairs to the electrical installation. (See 
this issue.) 
Bedwellty.—March 28th. Urban District Council. Sub- 


station equipment, e.h.p. transmission lines, and l.p. distri- 
buting systems. (March l6th.)' 


Belfast.—April 9th. Electricity Department. Induction 
motor-driven vertical-type centrifugal pump. (March 16th.) 
D.c. switchgear for sub-station. (March 9th.) 


Belgium.—The municipal authorities of Villers-l'Eveque 
(Province cf Liége). Concession for the supply of electricity 
for lighting and power purposes in the town. 


Cardiff.—March 29th. Electricity Department. L.p. 
insulated cables, e.b.p. cables, extension of e.h.p. main board 
switchgear, extension to boiler-house roof ‘and steel bunkers, 
two cast-ircn fuel economisers, and one electrically-driven 
low-lift pump. (March 16th.) 


Coventry.—March 28th. 


Electricity Department. . One 


'6,000-kW turbo-alternator with condensing plant and auxi- 


aries. (March ЗЬ.) : | 
April 19th. Electricity Department. Pipework, two-phase 
switchboard. (March 16th.) | : 
Dublin.—March 28th. Irish Free State. Postmaster- 


General's Department. 20 tons of copper wire. (March 9th.) 


Edinburgh.—Midlothian and Peebles District Asvlum.— 


зу fittings, &c. Forms from clerk, 19, Heriot Row, Edin- 
urgh. 


India.—Bomsay.—April 94th. Great Indian Peninsula 
Railway Со. Electrification of Bombay suburban lines. 
Transformers, cables, switchgear, and converter sets. 
(March 9th.) 


London.—London County Council. March 26th. Steam 
and feed pipes and motor-driven feed pumps for the Greenwich 
power station. (See this issue.) . | 

IsLINGTON.—March 97th. Cleansing Department. One 10- 
h.p., 400-V, single-phase motor, with switchgear, &c., and 
lighting installation, at the Liverpool Road depót. (See this 
issue.) | 


Lytham-St. Annes.—March 26th. Electricity Department. 
L.p. cable. > | | 


t 


Manchester.—April 7th. Waterworks Committee. Two 
300-kW rotary converters, with static transformers, h.p. and 
l.p. switchgear, &c.; four electrically-driven centrifugal 
pumps with switchgear, pipes, valves, &c. (March 9th.) 


New Zealand.—WELLINGTON.—May lst. Public Works Ten- 
der. Board. Oil filtering and testing sete in connection with 
the Mangahao electric power scheme.* | 

Mav 99th. Two petrol engines, generators, and accessories, 


* 


and six single-phase transformers.* f 


Pentre.—RuoNDDA4.—March 29th. Rhondda Urban District 
Council. Electricity Department. A.c. house meters, cables, 
jcint boxes, compound, and fuse boxes for 12 months. 
(March 9th.) i 


Rumania.—Constantza.—Port Authorities. 
tric portal cranes.* 


South Africa.—Care Town.—April 5th. Municipal Council. 
3-phase lift controllers and motors.* 
April 18th. Air-ccoled transformers.* 


Southampton.—March 27th. Electricity Department. 
One 1,000-kW rotary converter set complete, e.h.p. cables, and 
e.h.p. switchgear. (March 16th.) 


Stoke-on-Trent. — April 11th. Electricity Department. 
Four water-tube boilers. (March 9th.) | 


Uruguay.—Monte Viveo.—April 2th. State Electric Light 
Works. Electric clocks.* 

Мау Ist. Н.р. armoured cable, telephone cable, and acces- 
sories.* 

Warrington.—March 27th. 
trical goods for three months. 
sey Chambers. 


West Ham.— April 5th. Education Committee. Electri- 
cal wiring of 12 schools. (March 16th.) 


Six 3-ton elec- 


Board of Guardians. Elec- 
Mr. A. Bottomley, clerk, Bew- 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W 1. 


CLOSED. 


Australia. — SypNey. — Electricity Committee. 

mended : — B | | 
Weatherproof cables (£2,559).—W. Т. Henley's Telegraph Works Co., 
^. Ltd. 


'* Recom- 


Н.р. pin-type insulators (£667).—Cauney & Томе. | . 
Spare parts for 5,000-kW turbines (£510); two air-coolers with alarm 
devices (£1,960).—Metropolitan-Vickers Electrical Co., Ltd. 


ApELAIDE.—Adelaide Electric Supply Co.. Ltd. Accepted :— 
In connection with the supply of 380 electric motors :— 
3-phase.—Metropolitan-Vickers Electrical Co., Ltd. 

* Wagner " single-phase.—Wm. McLean & Co. NER 
Motor gencrators.—British General Electric Co., Ltd., and British Thom- 
son-Houston Co., Ltd.—Tenders. he 


Belgium.—La Société des Ateliers de Constructions Elec- 
triques de Charleroi, last week submitted the lowest, tenders for 
the supply and laying of underground cables for the electrified 
State railway system in the Cuesmes and Alost districts. : 


Clacton.—Urban District Council. Accepted:— 
New Diescl engine, dynamo. cooling plant, &c. Engine, £4,070; dynamo, 
£875; cooler, £1:226.—English Electric Co., Ltd. ; 


Dewsbury.—Board of Guardians. Accepted:— 
Electrical fittings for the new block for imbeciles (£169). Mr. G. M. 
Turner. | 


Glasgow.—Tramways Committee. Recommended :— 
Storage battery for Kinning Park sub-station.—Chloride Electrical Storage 
Co., Ltd. | | 
Signalling apparatus.—Siemens Bros. & Co.. Ltd. | 
Magnetic brake equipment.—Metropolitan-\ ickers Electrical Co., Ltd. 
Lighting fittings.—Wardle Engineering Co., Ltd. ; | 


Hevwood.—Electricitv and Tramways Committee. Ac- 
cepted :— | | | 
Renewing 152 sets of battery plates fin licu of the company s previos 
offer to repair part of the batterv).—Tudor Accumulator Co., Ltd. 
Cable.—W. T. Henley's Telegraph Works, Co., Ltd. 
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London.—Sr. ManyLEBoNE.—Electricity Supply Committee. 
With further reference to our note on p. 42 of our issue of 
March 16th, the following summary of tenders for under- 
ground cables shows the prices quoted for 1,000 vd. of each 
of the sizes mostly used :— 
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Brition Ins. & Meisby Cables, Ltd. 14,267 © 18,774 336 


Callender’s Cable & Construc- 


tion Co., Ltd.... oie тре. 14,641 16,192 2,574 816 
Edison Swan Electric Co., Ld, 18,424 14,858 і 9,467 718 
Siemens Bros. & Co., Ltd. |... 14.476 15,984 2,368 2,588 787 
W. T. Glover & Co.. Ltd. 14,458 15,983 2,369 2,536 798 


Western Electric Co.. Ltd. ... 
W. T. Henley's Telegraph 

Works Co., Ltd. Boe. cur ial 
кеа Ediswan Cable Works, 


14,599 | 16,193 
14,510 | 16,048 


2,598 804 
2,547 789 


» кю M 
> pe 
£z 


Ltd.... ... 2s РЕ sis 13,291 14,711 2,874 2,443 706 
Pirelli-General Cable Works, | 
Ltd. 3 d eM she 14,829 16,404 2,604 2,742 ` 905 
Union Cable Co., Ltd. "- 14.677 16,305 2.408 2,579 815 
Hackbridge Cable Co., Ltd.... 13,259 14.548 | 2,427 2,507 Not 
| | quoted. 


All prices subject to adjustment fcr variations up or down 
of 10s. per ton in the market prices of copper, lead, and steel 
armour. 

The Committee recommends that the tender of the British 
Insulated & Helsby Cables, Ltd., for the supply of under- 
ground cables as required by the Council during the year 
ending March 3lst, 1924, at the prices set out in its tender, be 
accepted. | . | 


Turbine feed pumps :— | 
Pri¢e for 2 sets of 
Pumps and Turbines. 
20,000 gallons. 10,000 gallons 
per hour. per hour. 

‚ W. Н. Alten, Sons & Co., Ltd. - "" £1,089 | ‚ £1,000 
Peter Brotherhood, Ltd. “ag e “teak £3,549 ` 
Worthing:on, Simpson, Ltd. — ... ^ 1,821 ' 1.804 
Q. & J. Weir, Ltd. (recommended) 1,152 755 


Pipe work and valves :— 
i ; | Out of ł-in. Out of jin. 
In ( Steel Plate. Steel Plate, 
The Brightside Foundry and Engineer- 


ing Oo. (recommended) ... " £11,420 
a | - - £11,836 
Aiton & Co, Lt. 11,693 13772 
Piggott & Co., Ltd. 12,495 13,915 
John Spencer, Ltd. 13,550 14,690 
Stewarts & Lloyds f ae " i 14,686 15,159 
Whessoe Foundry and Engineering Co.. . 
Ltd. as te vis ~ io i 12,895 14,385 
Foster Bros., Ltd. a кез 14,655 15,912 
High-pressure steam mains, valves and traps :— 
H. White & Co., Ltd. gs T - me E e. б 45,315 
John Spencer, Ltd.  ... x ni gus T UE bg ¢,200 
Babcock & Wilcox, Ltd. (recommended)... "T me 7,400 
Aiton & Co., Ltd. " pf. mi m dus des iis 7,730 
Foster. Bros., Ltd. 2x РЯ EM гах Е 554 - 8,488 
Samuel Dodd  ... pa iu T fs id vs 8.795 
The Brightside Foundry & Engineering Co., Ltd. ... 8,899 


The lowest tender is not in accordance with the specification, 
which called for solid drawn piping. After careful considera- 
tion. the Committee recommends for acceptance the tender of 
Messrs. Babcock & Wilcox, Ltd., having regard to their experi- 
ence and also the fact that all the boilers and original steam 
mains at the generating station are of their design. ` 


Тохрох County Councit. Highways Committee. Overhead 


electrical equipment, &c., in connection with the proposed 
tramways in. Amhurst Park :— 


Clough, Smith & Oo., Ltd. (accepted) ... oF £2,071 
National Electric. Construction Co., Lid. T - 2,214 
British Insulated. & Helsby Cables, Ltd, 2.342 
Malcolm & Allan, Ltd. n m ds. З.КЕ8 


Newport (Mon.).—The Spearing Boiler Co., Ltd., has 
been successful in securing the order for extension of boiler 
plant for the Corporation electricity works. 


Portsmouth.—Town Council. Accepted:— 
Switchgear for the generating station (£952), 


and four transformers 
(201 each).—English Electric Co., Ltd. | so 


FORTHCOMING EVENTS. 


Royal institution of Qreat Britain.—Saturday, March 24th. At 21, Albe- 
Marle Street, Wil. At 3 p.m. Lecture on "* Atomic Projectiles and their 
Properties," by Sir Ernest Rutherford, F.R:S. 


institution of Electrical Engineers (North-Eastern Oentre). Mondo. 


March 26th. At. Armstrong: College, Neweastle-on-Tvnc.. At 7.15 p.m. 
Piper on * Works Production," by Mr. G. H. Nelson. : 


Industria! League and Oouncil.— Wedrc- Liv, March rh. At Canton Mall, 
SV At 7.30 p.m. Lecture on "* TR? Function of Capital,’ by Mr. E. J. 
Garmeson. . | - : ©. 


NOTES. 


appointments Vacant.—Electrical engineer (£480), for 
the Iddo power station of the Government of Nigeria; 
assistant electrical engineer, Rs. 450/800 per month, for the 
South Indian Railway Co., Ltd. (See our advertisement 
columns to-day.) 


The Electro- Harmonic Society.—The last of this season's 
concerts took place at Caxton Hall on March 14th, when Sir 
James Devonshire, K.B.E., took the chair. A very long pro- 
gramme was rendered by Messrs. William Primrose (violinist), 
Clay 'Thomas (baritone), Hector Gordon (Scottish humorist), 
and Fred Wildon (^ phonofiddleoddities "), and the Misses 
Alice Lilley (soprano), Edith Furmedge (contralto) and Edith 
Eatherly (songs at the piano). Мг. Bernard Flanders, 
A.R.A.M., acted as accompanist. The eccentric behaviour of 
Mr. Fred. Wildon was greatly appreciated by the audience, 
and his treatment of the "'phonofiddle " was excellent. 
The remainder of the programme was uniformly good. 


Steam Nozzles.—The Steam Nozzles Research Committee 
of the Institution of Mechanical Engineers has issued its 
second report. A detailed description of the test apparatus 
appeared in the first report published earlier in the year. The 
method of test chosen was the measurement of the impact 
of a jet of steam, issuing from a nozzle, upon an impulse 
plate or cage. The latter was so designed that the momentum 
of the jet was all absorbed on impact, and was arranged so 
that the steam could only leave the cage at right angles 
to the axis of the Jet. The chosen method of determining the 
efficiency of such steam nozzles as were actually suitable for 
turbines required the experimental determination of :—(a) The 
average actual velocity of the steam at or near the exit from 
the nozzle; and (b) the theoretical linear velocity of the 
steam at or near the exit from the nozzle. Methods were 
fixed for determining impulse measurement, the discharge, 
pressure readings, exhaust pressure, atmospheric pressure, and 


the initial steam temperature. 


Numerous reaction and impulse nozzles were tested, and 
the results obtained are set forth in some detail and illus- 
trated by means of curves and diagrams. The investigations 
included the effect of initial superheat on the value of the 
critical velocity, the efficiency of convergent nozzles, the 
elflux angles of the steam, &c. The financial assistance 
afforded by the Department of Scientific and Industrial Re- 
search and the British Electrical and Allied Manufacturers’ 
Association is acknowledged. 


The Resistance of Alloys to Corrosion.—.\ symposium and 
general discussion on this subject will be held at the Depart- 
ment of Applied Science, The University, Sheffield, on April 
J3th. The meeting is being organised jointly by the Faraday 
Society, the Shetheld Section of the Institute of Metals, and 
the Manchester Metallurgical Society. The scope of the dis- 
cussion will include the new non-corrodible non-ferrous alloys, 
such as stainless nickel-silver and the nickel-chromium alloys, 
as well as stainless iron and steel. A general introduction to 
the discussion will be given by Prof. C. H. Desch, F.R.S., 
and numerous contributiogs of interest are expected. Further 
particulars may be obtained from Mr. G. R. Bolsover, Brown- 
Firth Research Laboratory, Princess Street. Shetheld, or from 
the secretary of the Faraday Society, 10, Essex Street, Strand, 
London, W.C.2. i 


The Electrical Power Engineers’ Association.—On Satur- 
day last the London Western Section of the Association held 
its annual dinner at Pritchard's Restaurant, under the chair- 
manship of Mr. B. B. Heaviside, A.M.I.E.E. 

After proposing " The Ring," the chairman gave '''lhe 
Association," which, he said, was out for self-protection, and 
had every confidence in Mr. W. J. Oswald, the president— 
confidence increased by the excellent result of the ballot. The 
Halifax affair was a blessing in disguise, as it had pulled 
them together and increased their membership. 

‘Mr. Oswald, responding, said he bore a heavy responsibility, 
but the redeeming feature was. the tvpe of men on the 
National Executive Council. They had already accomplished 
much: the success of the Association was due to their honestv 
of purpose and intense interest in the industry. Yet in 
December they were accused of underhand conduct in enter- 
ing into agreements wit hthe manual workers’ unions: he 
repudiated the insult. They had the good of the industry at 
beart, as was proved by the peace which had reigned for 
the last three years. .The men engaged in the industry must 
be worthy of their trust; the first aim of the Association was 
to obtain proper remuneration and thus attract the right men. 
and in that they were successful in June, 1920, but that was 
only part of their purpose—they were in earnest in seeking 
to uplift their profession, as was shown by their recent re- 
port on the training of engineers. But they were under sus- 
picion because the employers could not see that they were 
animated solely bv the wish to establish. peace and stability 
in the industry. The Corporation of Halifax sought & reduc- 
tion of 25 per cent. from the agreed salaries, but not on the 
score of necessity. for last vear the undertaking made a gross 
profit of over £20,000, which was 13.7 per cent. on the 
capital outlay. There ‘was no extenuating circumstances 
for Ње discreditable action of the Corporation. He was proud 
of the men who refused such terms. The Association had 
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sought to settle the matter by negotiation, but before the 
District Joint Board met, the Corporation cleared the staff 
out of the station. The Association had taken up the 
challenge and would stand by the men of Halifax; the ballot 
papers were sent out on Saturday and 80 per cent. were 
returned by Wednesday, of which 98 per cent. were 1n support 
of the National Executive Council. On Friday there was a 
ineeting of the National Joint. Board, at which the employers 
stated that they did not wish to break up the E.P.E.A.; but 
his impression was that they wished to put it in their pocket. 
The Association. expressed willingness to make the wording 
of the agreements clear, and even to delete Clause 5; but when 
they met again in the afternoon for that purpose, a new 
punt was put forward. The employers demanded an assur- 
ance that under no circumstances would the E.P.E.AÀ. resort 
to drastic national action, without which assurance they would 
not discuss anything. But the Association. would not be 
dictated to by any section of the industry, either the employers 
or the manual workers; it would stand for freedom of thought 
and action. The meinbers were determined to reinstate their 
шеп at Halifax, and to stand by Whitleyisin. 

Мг. W. Н. Healy proposed *‘ The Visitors, the Ladies, and 
the Press," remarking that that gathering made a landmark 
in the history of the Association; visiting members were pre- 
sent from all parts of the country. 

Mr. M. Whitgift responded, urging that the Association 
should secure all the publicity that was possible in the present 
crisis, Certain men had been enrolled to help in power 
n bend hoped they would not do so in opposition to the 

Мг. A. Murdoch proposed ''Our Section and Our Chair- 
man," and, recalling the early days of the Association, said 
it had gained the respect of everyone except the employers, 
whilst the community had lost nothing by it, but on the 
contrarv, had gained in the more economical working of power 
stations. 

Mr. B. B. Heide (chairman) replied, claiming that the 
Association. was always out for high principles; the result of 
the ballot showed that it was sticking together, and it could 
not have had a better president than Mr. Oswald to see 16 
through the present crisis. 

An excellent programine of music enlivened the proceedings, 
and the function was in every way very successful. 

Mr. W. A. Jones, the secretary of the Association, made the 
following statement on Monday last :— | 

“The negotiations respecting the wage schedules Эре 
working agreements broke down because the einplovers raised 
an entirely new issue. They contended that as ours was a pro- 
tective association, we had no right to take national drastic 
action under any circumstances. We replied that we reserved 
to ourselves the right to take such action if all other consti- 
ап methods failed and we considered it necessary to 
о SO. 

‘We shall expect the Ministry of Labour to move quickly 
in the matter. Much will depend on the action of the em- 
plovers. We have been discussing this question of the revi- 
sion of the wage schedules for the last 18 months. Our in- 
formation is that the employers intend to force the issue. 
We understand they are meeting sectionally in various districts 
to consider ‘cuts,’ which they propose to introduce in differ- 
ent centres, and that they will meet as a national body of 
employers on Thursday to come to a general decision. 

"If reductions are enforced without negotiations а crisis 
may develop speedily. The National Executive of my Associa- 
tion has authorised the General Purposes Committee to take 
drastic action, if all other means fail, within 14 days. 

‘We shal! meet again on Saturday to consider the position, 
and if no satisfactory action has been taken by the Ministry, 
or the emplovers attempt in the meantime to break down. 
sectionally or nationally, the agreed salaries schedule and 
conditions, we shall be compelled to take inunediate steps to 
resist.” 


Incandescent Electric Lamps.—At a meeting of the 
National Association of Supervising Electricians on Mareh 
13th, Mr. Bernard B. Dudding, F.Inst.P., of the General Elec- 
tric Co., Ltd., delivered a lecture on the above subject. Mr. 
W. E. Highfield, M.I.E.E. (president), occupied the chair. 
The lecturer devoted his opening remarks to a brief review 
of lighting from, the earliest times, leading up to the develop- 
ments of the past and present centuries in the direction of 
electrical illumination. The history culminated in a refer- 
ence to the development of the gasfilled tungsten lamp by 
Dr. Langmuir in 1913. This, said the lecturer, was produced 
by attention to definite physical laws, and he went on to 
explain what these laws were. The rays from a heated body 
only affected the visual sense over a small range, and һу 
means of curves the speaker showed that this range mereased 
as the temperature of the heated body was raised. The proh- 
lem was, therefore, to run a filament at the highest tempera- 
ture possible without evaporation or oxidisation, This could 
only be accomplished by using an inert gas, such as argon or 
nitrogen, as the surrounding medium. This raised the question 
of the energy loss due to the use of gas. Langmuir ascer- 
tained that the hot gas near the filament remained stationary. 
forming an envelope. | This envelope was, however. of a con- 
stant thickness for any particular gas, Irrespective of the size 
of the filament. Therefore, if a large wire was used the 


‘at 150 r.p.m., 


temperature could be raised, and the gain of energy was not 
entirely masked by the effect of the gas. But the use of a 
thick wire lowered the resistance which was necessary to pro- 
duce incandescence. Langmuir found that the fine wire and 
its resistance could be retained by winding it in the form of 
а close spiral. 

Then, turning to the actual production of the gasfilled lamp, 
the lecturer exhibited lantern slides illustrating the various 
processes. The glass had to be very carefully made, and to 
counteract the colouring effect of iron traces, manganese Was 
added. Electrolysis in the glass had to be guarded against 
as the filament was seriously affected by the products set free. 
All traces of air and vapour had to be removed and three 
types of air pump were employed to ensure this. Platinum 
was originally used for the leading-in wires, but its -cost 
led to the adoption of nickel-steel plated with copper. To 
ensure a close affinity with the glass seal, this wire was passed 
through potassium borate. The argon and nitrogen for the 
lamps were produced from liquid air. The oxygen was removed 
by burning a hydrogen flame in the gas; this formed water 
vapour which was removed by passing the gus over caustic 
potash or soda, A mixture of argon and nitrogen ‘was used 
for the smaller lamps, but in the larger sizes, nitrogen alone 
was used. 

The production of the wire was then dealt with. The 
nature of the powdered metal was shown by means of slides, 
and photo-micrographs illustrating the structure of the metal 
after sintering, swaging, and drawing were also shown. The 
lecturer demonstrated by this means the gradual breaking up 
of the structure by the continual passage of electricity. The 
effects of residuary water vapour and CO, were explained. If 
the former were present tungsten oxide was formed, and this 
meant the thinning of the filament in places and the deposition 
of the oxide in others. A similar trouble arose from the 
presence of CO.. 

In conclusion, the speaker said that little further develop- 
ment could be expected with regard to the vacuum lamp. The 
limiting factor of the gasfilled lamp was the mechanical 
strength. of the wire at high temperatures—its ability to sup- 
port the filament. 

A cabinet device was used Гу the lecturer to show the in- 
creased light obtained by raising the temperature of the fila- 
ment, the examples ranging from a simple candle lamp to 
the ^" daylight " type. Many other exhibits were on view by 
Ww ps à good idea of the manufacture was obtainable. | 

Нерон on Railway Accident.—Major С. L. Hall has re- 
ported to the Ministry of Transport upon an accident which 
occurred on’ January 16th at New Cross on the Brighton Sec- 
tion of the Southern Railway. The accident was due to an 
electric train running into the rear of an engine and van 
standing at а platform; three passengers, a motorman, and 
the guard of the electric train were injured, and a guard in 
the stationary brake van was also hurt. Major Hall finds that 
the mishap was due to a signalman’s having forgotten the 
waiting train and signalling ‘all clear " to the electric train. 
The signalling arrangements for working this platform line 
are stated to he open to criticism, and in his recommendations 
the inspector savs that the platform road should be track- 
circuited, and the existing block instruments should be re- 
placed by others better suited to the purpose. The company 
proposes to carry out these alterations. 


Diesel-electrically-driven Barges.—The General Electric 
Co. of America announces that two Diesel-electrically-propelled 
barges, the first in the United States with this type of drive, 
have been ordered by the Minnesota All-Water Transit Co., 
of Duluth. They will be operated on the Great Lakes and 
the New York State Barge Canal during the summer, and 
between the West Indies and Atlantic ports during the winter 
season. The electrical equipment is being manufactured at 
the local plant of the General Electric Co., and delivery will 
be made in April. The equipment of each barge will consist 
of two Lombard-Governor Diesel engines burning crude oil, 
each of which will drive two 250-kW, G.E. generators. These 
in turn suppiv electricity to drive two 250-h.p. motors, one 
attached to each of the twin propellers. The motors are rated 
which will give the barge a speed of approxi- 
mately eight knots. There will also be а 40-kW auxiliary gene- 
rator to be used when the barges are in port, and all auxiliary 
equipment will be electrically operated. 

It is declared that but one-third of the amount of fuel oil 
will be required with the Diesel-electric drive, as compared 
Nw ith a steuin-driven barge of the suine tonnage. These barges, 

254 E long, with a beam of 42 ft., and a dead weight tonnage 
of 9,000, were designed by Mr. . Henry Penton, of. СИА, 
Ohio. —Reuter'a Trade Service (New York). 

High-Pressure Transmission Lines.—It is sonore jon 
France that preliminary arrangements are being made for 
the holding of the second international conference on 
high-pressure transmission lines in October next. It will be 
recalled that the original conference was, held. in Paris in 
November, 1921. 

A Wire-Radio Electro: Capillary Relay. т he РРА 
relay was demonstrated at the January 26th meeting of the 
Physical Society of London by Major C. E. Prince, O.B.E. The 
relay is intended for use with a calling device in connection 
with high-frequency currents acting as carrier waves for tele- 
phony over power mains. · The high-frequency current 18 
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rectified and passed through a thread of mercury in a capillary 
tube, in contact at each end with acid, platinum wizes—by 
which the current enters and leaves—being immersed in the 
latter. The passage of the current causes the mercury thread 
to move, and it was suggested many years ago by Wheatstone 
that this thread might be nade to close an electric circuit; but 
practical difficulties prevented the successful application of the 
idea. In the present invention the capillary tube is arranged 
horizontally on a beam which, as soon as the mercury moves, 
over-balances in consequence of the weight of the latter and 
closes the circuit of a call bell or lamp. To prevent the evapo- 
ration of the acid the cups containing it are connected by a 
further capillary tube, which serves to equalise the pressure, 
and the tube in which the mercury thread lies 1s widened at 
its middle point to form a chamber for the reception of 
bubbles and other obstructions which may have got into the 
tube before sealing. 

The circuit arrangements provide for the restoration of the 
mercury to its original position whether the call is answered 
or not. In series with the thread and with a rectifier is a con- 
denser in which the charge that has passed round the circuit 
is stored, and after the call this charge is sent through the 
mercury and acid in the reverse direction. The required dis- 
charge is effected bv contacts which short-circuit the rectifier 
when the switch-hook is raised, but if the call be unanswered the 
same result is produced more slowly. by a high-resistance leak. 

The instrument will respond to currents of 4 or 5, or even 
2 microamperes, and will function during long periods without 
attention. Its sensibility was demonstrated by passing 
through it the voice-current from the secondary of a micro- 
phone transformer, and subsequently the current from a single 
dry cell in series with the body of the demonstrator. If the 
leak resistance be small enough Morse signals will fail to effect 
a call in consequence of the leakage which takes place during 
the intervals between the signal elements, while a series of 
long dashes will nevertheless be effective and can be used as a 
call signal. The cause of the movement of the mercury is 
obscure, and the phenomenon is of some interest to physicists. 
The total movement appears to be proportional to the coulombs 
which pass, so that the arrangement might be used as a 
quantity meter for small currents, such as voice currents. 


Automatic Signalling on the Mersey Railway.—There has 
recently been erected on the Mersey Railway а signalling 
installation which is claimed to be of a unique character, since 
it includes the automatic operation of points. Just over twelve 
months ago, there was brought into service on this line, and 
has since been operating most satisfactorily, a system of auto- 
matic signalling between Hamilton Square, Furkenhead, and 
Liverpool Central (low level) stations, which provided for ad- 
ditional signals in the river section of the tunnel, and was 
of particular technical interest in that the track circuits had 
probably ballast resistance lower than any previously installed. 

At that time the signalling at Liverpool Central (low level) 
station itself, was still of the mechanical type, and Sykes lock 
and block instruments were fitted at the two cabins which 
were used to operate the station. The increasing traffic on 
the Mersey Railway has caused the general manager and engi- 
neer, Mr. J. Shaw, to consider improved signalling arrange- 


ments at this station, which would enable an even more fre-* 


quent service of trains to be run. Mr. Shaw very courage- 
ously decided to install at this station apparatus which would 
arrange for the throwing of a cross-over road and a pair of 
catch points, with their necessary signals, automatically. The 
station, which is the Liverpool terminus of the railway, has 
one island platform. Trains from and to Birkenhead arrive 
at and depart from the west end of the station, while at the 
east end the Nos. 1 and 2 platforin roads are extended to form 
Nos. l and 2 sidings. A crossover is provided to enable trains 
to shunt from No. 2 platform road to No. 1 or No. 2 siding, 
and is so situated that a train arrives and stops at No. 2 
platform just clear of the cross-over road. A time arrange- 
ment is installed, which takes froin 20 to 30 seconds to operate, 
and ensures that the train remains within a certain section 
of the platform road for a definite time of sufficient length to 
ensure that the train shall have come to rest. At the expira, 
tion of this time, the cross-over is reversed, and the signal 
is cleared for the train to run into No. 1 siding. When this 
train is in the siding, the cross-over is again placed normal, 
and provided that the other road, No. 1, of the island platform, 
is clear of trains, a pair of catch points are reversed and the 
signal reading into this road is ` cleared ° so that the train 
may be reversed and brought to No. 1 platform, ready to load 
passengers for Birkenhead. For this train movement, no 
human operator is necessary in the signal cabins, but, should 
it be desired at апу time to operate the points manually, it 
сап be done by altering the position of a lever installed in 
the signal cabin, when the automatic working is put out of 
service, and manual operation. must be employed. for. the 
movement of points and signals. 

The new system, briefly outhned above, was installed en 
February 4th, and on the same dav the inspecting officer of 
the Ministry of Transport carried out his inspection, and 
authority has been given to the Railway Co. to opcrate this 
new signalling. In extended trials made under service con- 
ditions the svstem has worked most sati&factorilv. The in- 
stallation has been carried out by the Mersey Railway unde? 


the instruction of Mr. J. Shaw, in collaboration with the 
Westinghouse Brake & Saxhy Signal Co., Ltd., which supplied 
the materials and designed the system. 

Some Mechanical Problems in the Rubber Industry.—A 
paper on the above subject was recently read before the In- 
stitution of Mechanical Engineers, by Mr. H. C. Young. The 
author stated that the primary horse-power installed in 
American rubber factories amounted to 430,000—or practically 
2 h.p. per worker emploved. The output per worker aver- 

aged between 70 und 75 lb. per week. The paper proceeded 

to deal with such matters as heating, which the author advo- 
cated should be effected with waste steam; ventilation, to 
keep the factory temperature at from 65 deg. to 70 dey. F.; 
dust collection, for which a vacuum system was advocated ; 
lighting, upon which special stress was laid; and cabling and 
pipe trenches, which, the author said, should be kept outside 
the process shops if possible, the same remark applying to con- 
trols: and switchgear. ‘Turning to the factory operations, the 
author first dealt with washing. А battery of five washing 
machines with roll lengths between the cheeks of 30 in., re- 
quim 150 h.p. A motor of this size might be arranged to trip 
at 25 per cent. overload with a 15-second time relay. "Tables 
showed that the energy consumed per lb. of rubber washed 
ranged from .085 to .155 kWh, according to the type of machine 
and the kind of rubber under treatment. After describing 
several makes of washing machines, the paper passed oh to 
dryers and masticating and mixing mills. Test results were 
reproduced showing that a mixing mill had a consumption of 
from .120 to .181 kWh per lb. of rubber mixed, and masticating 
mills a consumption of from .191 to .231 kWh per lb. After 
describing other processes the paper went on to deal with 
the forms of drive employed, and it was mentioned that syn- 
chronous motors of 1,000 h.p. had been used in American 
mills, but the author did not know of any of this size in 
Europe. | 

An Automatic Pumping Installation.—An order bas re- 
cently been received by Messrs. Electric Control, Ltd., 
whole of the automatic control. gear for the motor-driven 
pumping plant to be installed at the Cardiff Docks of the 
Great Western Railway. This includes four automatic equip- 
ments, each for controlling a 630-h.p., 6,600-volt, slip-ring 
motor for the main high-pressure, multi-stage turbine pumps, 
and two automatic equipments, each for a 105-h.p., 220-volt, 
slip-ring motor, for the auxiliary pumps, together with the 
special selector control switchgear and accessories. The high- 
pressure controllers are of the air-break contactor type, suit- 
able for starting and stopping the motors automatically 40 
times per hour. 

The scheme of control for the high-pressure motors is a 
special one, designed to give maximum protection to the 
motors, and to prevent high potential differences between the 
end windings thereof. 1t is believed that this scheme is unique 
in connection with the automatic control of high-pressure 
motors of large power, and opens up important developments 
in this direction. 

Irish Water Power.—Herr Buchi, a Swiss Water-power 
expert, who was commissioned last year by the Dublin Cor- 
poration to study the hydro-electric possibilities of the Liffey, 
has presented his report. He considers that. it will be feasible 
to erect two stations, one at Ballymore (Со. Wicklow) of 
12.000 kW, capable of producing 28,800,000 kWh per annum, 
and the other at leixhp of 7,200 kW, with an annual pro- 
duction of 17,800,000 kWh. The power from these could be 
transmitted at a pressure of 50,000 V by overhead lines to 
Dublin. There is sufficient steam plant at present installed 
to act as an auxiliary to the water power. 

It is estimated that the total cost of the scheme outlined 
would be £1,130,000, divided as follows :--Ballvymore works. 
with reservoir, £740,000; Leixlip works, £270,000; and the 
transmission line £120,000. The power would be distributed 
from а sub-station at Dolphin's Barn on the outskirts of 
the citv, and the estimated annual output of the transformers 
is 41,800,000 kWh using water nower alone. or 51,000,000 kWh 
with combined steam and water power. The respective costs 
per kWh delivered are placed at 0.574. and 0.74d. The present 
demand in Dublin is about 15,000 kW, but it is expected that 
when normal condittons are restored. this will increase to 
22.500 kW in 10 vears. The reservoir at Poulaphouca, for the 
Ballymore works, would be so constructed as to regulate 
the flow according to the demand. It is acknowledged 
that the figures given cen only be regarded as approximate, 
and that more detailed study 18 necessary before actually com- 
mencing the works, but Herr Buchi thinks that his figures of 
cost will be found to be higher than the actual figures. The 
Corporation is stronglv recommended to take this opportunity 
of obtaining an abundant supply of electricity at à low cost. 

An American Telephonic Feat.—Two audiences of elec- 
trical engineers, one in New York and the other in Chieago, 
were brought together on February lth by means of simple 
telephonic devices, and mingled their applause and laughter 
exactly as though 900 miles did not divide them. This is the 
first time that there has been an actual union of audiences bv 
simultaneous communication in opposite directions. In both 
cities technical papers were read on the general subject of 
electrical communication, in New York before a thousand 
inembers of the American Institute of Electrical Engineers, 
and in Chicago before an audience of five hundred. Lantern 
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slides in Chicago were explained by a voice from New York 
and vice versa. When Mr. J. J. Carty, vice-president of the 
American Telephone & Telegraph Co. in New York, and Mr. 
B. E. Sunny, chairman of the board of the Illinois Telephone 
Co. in Chicago, engaged in a long colloquy over the wire their 
voices were heard as clearly as were those of the local 
speakers. Only the inability of one audience to see the other 
frustrated the illusion of complete unity, and that obstacle, it 
was predicted by President Jewett, of the American I.E.E., 
would be overcome within the lifetime of those present at the 
meeting. The apparatus used consisted of a two-way speak- 
ing telephone with specially-constructed transmitters and loud- 
speaking sound projectors.—The Timea. 


The Production and Uses of Tantalum.—In an article 
contributed to Chemical and Metallurgical Engineering deal- 
ing with the above subject, Mr. Clarence W. Balke traces the 
history of tantalum from the discovery of its oxide in 1801. 
[he most characteristic chemical property of tantalum is its 
unusual resistance to corrosion. Its main physical properties 
аге toughness, malleabilitvy, and ductility. It has been 
found possible to reduce a bar of tantalum # in. in diameter 
to wire a few mils in diameter without any intermediate 
heating. The tensile strength of drawn tantalum wire may 
reach 130,000 Ib. ; its electrical resistance is about eight times 
that of copper and about three times that of tungsten. 

Tantalum is, in some respects, more suitable than platinum 
for cathodes in electrochemical analysis. For instance, zinc 
may be plated directly upon it, as it does not alloy with the 
metal. Gold and platinum can be deposited upon tantalum 
and removed by acid without attacking the metal. Un- 
doubtedly tantalum in the form of sheet, wire, or ribbon will 
find application. in the manufacture of radio transmission and 
reception valves. The property of tantalum of absorbing gases 
tends to maintain the high vacuum required, particularly in 
the transmission valves. It would seem that some part of the 
imp made of tantalum could be so constructed that at all 
times a portion of the metal would be at the proper tempera- 
ture to absorb. gas and would, therefore, tend to maintain a 
vacuum equilibrium within the bulb. — — 

Tantalum also has possibilities as a rectifier. If two plates 
of bright tantalum metal are placed in an electrolyte and are 
connected to an electric battery, there is an instantaneous flow 
ef current, but in a few seconds the current flow "will 
drop to a very small comparative value, providing the 
battery voltage is not too high. The order of the current flow 
will become that of the milliampere and less with tnpressed 
direct-current voltage up to 75, when sulphuric acid of the 
strength ordinarily employed for storage batteries 1s the elec- 
trolvte. If a tanialum plate and а lead plate are placed in an 
electrolvte and connected to a source of alternating current 
of the usual commercial frequency the current flow in one 
direction will be almost entirely shut off and a pulsating 
direct current will be obtained. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.— Wak MEMORIAL FUND. 


- Ont of the balance of the above fund it has been decided to 
establish two scholarships, each of the value of £50 per 
annum, and tenable for three vears, to provide for the edu- 
cation of children of members who were killed or permanently 
disabled in the late war. 

Applications, giving full particulars as to general and finan- 
cial circumstances, should be addressed to the Secretary of 
the Institution, Savoy Place, Victoria Enibankment, W.C.2. 

SovTH MIDLAND CENTRE.—On March 14th, Dr. N. W. Me- 
Lachlan lectured to the South Midland Centre of the Institu- 
ton at the Birmingham University on the subject of radio- 
broadcasting, with special reference to the causes of distortion. 
He said that a large amount of distortion arose from the 
selective properties of the component parts of the transmitting 
und receiving circuits. Since a modulated carrier wave was 
equivalent to a carrier wave and a series of waves grouped 
on each side of it, the receiver circuits should be capable 
ef dealing equally with all the * side waves." When reac- 
tion was used in an exalted degree, the selectivity of the re- 
ceiving circuits was increased to such an extent that there 


was an appreciable reduction in. the intensity of the higher | 


audio frequencies due to a partial suppression of the side 
waves, In speech and in wusic it was the higher tones which 
gave the sounds their characteristic and their interpretational 
qualities, and if these were absent the effect was aurally 
repulsive. The effect of selectivity also entered in connection 
with telephones and loud speakers and this caused а diminu- 
tion in the intensity of the higher and of the lower tones. 
Rectification Introduced considerable distortion if the trans- 
Initter was over modulated. Owing to the curvature cf the 
rectifier characteristic the interheterodvning effect of the car- 
пег and its accompanying side waves caused doul:le frequen- 
cies, also sum and difference frequencies, to be created and 
these were particularly offensive. The relative intensity of 
these alien tones to those from which thev originated depended 
on the depth of modulation of the transmitter. Thus for 
pleasing quality the modulation must be kept. ™ithin bounds. 


He concluded by saying that with the apparatus of the mo- 
ment it was necessary to distort the input to the transmitter 
to produce satisfactory quality from the reproducer. The 
lecture was followed by a demonstration to show the effect of 
using too much reaction, thus spoiling the quality. 

WESTERN CENTRE.—The second informal meeting of the 
Western Centre was held on March 13th, at Bristol, when the 
chairman (Mr. F. Tremain) had the gratification of presiding 
over one of the largest attendances experienced at a Western- 
Centre meeting, which was due to the presence of members 
and their friends attached to the Institution of Post Office 
Electrical Engineers. The event of the evening was a lecture 
by Mr. E. H. Shaughnessy, O.B.E., M.LE.E., M.I.R.E., on 


~The Imperial Wireless Station at Leafield," who, aided bv 


lantern slides, held his audience for nearly two hours. At 
the «lose of the lecture, questions were asked by Messrs. 
Nimmo, Andrews, Newman, and Prof. D. Robertson, to which 
the lecturer suitably replied. The musical programme trans- 
mitted by the Birmingham broadcasting station was received 
at the termination of the lecture and despite the interruptions 
and disturbances caused by local amateurs excellent reception 
was obtained. 

Irisa CENTRE.—In a lecture before the Irish Centre of the 
Institution of Electrical Engineers on ''Low-head Hydro- 
Electric Plant of Moderate Capacity," Mr. S. E. O'Grady ex- 
pressed the belief that the immediate future of Ireland's water- 
power would be concerned for the most part with small 
private or municipal plants, of from 50 to 500 h.p. The 
majority of them, he thought, would be low-head installations, 
in many cases consisting of old water-wheels reconstructed into 
modern turbine plants. 

Institute of Transport.—The fourth dinner of the Institute 
will take place at the Savoy Hotel, on May 3rd. Ladies 
are to be invited. 

The third annual congress will be held at Sheffield on 
June 14th, 15th, and l6th. The mornings of the first two 
Alavs will be devoted to the reading and discussion of papers 
and the afternoons of those days and the Saturday following 
will һе taken up with visits to places and works of transport 
interest. A Congress Committee has been formed. The local 
honorary secretaries are :—- Messrs. W. H. Causer (L. & N.E. 
Railway), J. Smith (L.M. & S. Railway), and W. H. Breach 
(Aire & Calder Navigation), апа their address is London, 
Midland & Scottish Railway, Wicker Station, Sheffield. 

Diesel Engine Users’ Association.—Mr. A. E. Farrow, 
presiding at the March meeting of the Association, referred 
again to the suggestion that the name of the Association should 
be changed to that of the ‘‘ Heavy-Oil Engine Users’ Associa- 
tioni He prophesied also that the heavy-oil engine would 
become a serious competitor to the storage battery. Recently 
in a case in which an additional supply of electricity in buik 
was under consideration, he had found that the capital cost 
of installing a heavy-oil engine was less than that for a hattery, 
and that in spite of the improved load factor offered to the 
bulk supply scheme, the cost ner kWh was considerably less 
in the case of the oil engine. The Committee submitted tabu- 
lated figures of actual working costs which had been returned 
by various undertakings as a result of a request by the Asso- 
ciation for definite information over a period of five years. 
The average of six representative installations of heavy-oil 
engines coupled to electricity generators with an output in 
each case approaching 1,000,000 kWh per annum, and with 
annual plant load factors of at least 15 per cent., showed a 
total works cost of 1.08d. per kWh in 1921, which, allowing for 
the reduction in the costs of labour and material, corres- 


ponded to a present-day average works cost of .789d. per kWh. 


generated. Of the six representative installations referred to 
the average fuel oil cost was shown to be 0.52d. per kWh gene- 
rated in 1917, rising to 0.67d. in 1920, and falling again to 
0.53d. in 1921. The present average fuel oil cost per kWh for 
Diesel-engine installations working under the conditions re- 
ferred to was stated to be in the neighbourhood of 0.33d. per 
kWh. 


Institute of Metals.—4At the annual general meeting of the' 


Institute of Metals, held in London on Wednesday, March 
7th, the following officers were elected to serve for the year 
1923-04 :—President, Mr. Leonard Sumner, О.В.ї., M.Sc.; 
vice-presidents: Sir John Dewrance, K.B.E., Mr. W. Murray 
Morrison, Sir Thomas Rose, D.Sc., Dr. W. Rosenhain, F.R.S., 
Sir William E. Smith, C.B., Professor T. Turner, M.Sc. ; hon. 
treasurer, Mr. A. E. Seaton. Sixty new members were 
elected, bringing the membership total to 1,458. The next 
election is due to take place on April 19th. Particulars can 
be obtained from the secretary, Mr. G. Shaw Scott, M.Sc., 36, 
Victoria Street, S.W.1. : x EE 
Edinburgh Electrical Society.—4At the meeting of the 
Society, on March 9th, Mr. E. Cunningham read a paper en- 
titled “ Colliery Plant." The subject was treated from the 
aspect of the colliery maintenance engineer, and Mr. Cun- 
ningham emphasised the necessity of having soares, fools and 
testing gear in readiness at all times for use in the event of a 
breakdown. А special testing lamp, which the author had 
found useful, was described in detail. Fault localisation was 
dealt with and some rapid practical tests were illustrated. 
Quick methods of executing special repairs on rotors, stators 
and controllers were described and figures were given to show 
the benefits to output effected by speed and resourceful repairs. 


464 


THE ELECTRICAL REVIEW. 


[VoL 92. Мо. 2,865. Млвсн 23, 1923. 


—————ÁÓ————— —— —————————Á—J——————————————————————————n—Á——À—»wáü 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


‚ 


The Financier states that Mr. А. S. Jeeks has been 
elected a director of the Anglo-Argentine Tramways Co. 

Messrs. Henry Lea & Son, consulting engineers, Birming- 
ham, have opened an office at 43a, The Temple, Liverpool. 
‘Telegraphic address: * Aywon, Liverpool" Telephone No. : 
Central 2138. | | 

Dublin University Senate has decided to confer the honorary 
degree of M.A. on Mr. E. Мавѕнагл, Harriss, general manager 
of the Dublin United (Electric) Tramways, in recognition of 
the prominent place he occupies in civie life, and of his distinc- 
tion in electrical and engineering science. 

Plymouth Town Council bas increased the salary of the 
tramways manager and engineer from £500 to £1,000 per 
annum by two yearly increments of £100. | 

Mr. J. Doggie, electrician at Turnberry Hotel, Ayrshire, and 
late of the Glasgow & South-Western Railway, has been pre- 
sented with & wallet of Treasury notes to the value of £100 
by friends on his retirement. 

We tender our congratulutions to Mr. and Mrs. E. Cox- 
WaLkER of Hillgarth, Sleights, on their diamond wedding 
which was celebrated on March 10th. They were married on 
the same day as King Edward and Queen Alexandra in 1863. 
Mr. Cox-Walker, M.LE.E., 15 governing director of the well- 
known business of Cox-Walkers, Ltd., of Darlington, whose 
works he started for telephone and general engineering work 
in 1880. The employés of the company presented Mr. and Mrs. 
Cox-Walker with an illuminated address. 


Mr. С. A. Newton, A.M.LE.E. (a member of the firm of - 


Newton Bros. (Derby), Ltd., has been elected president of 
the Derby Chamber of Commerce for the ensuing year. 


Obituary.—Mr. T. Muir.—We regret to record that the 
death occurred very suddenly, on the 9th inst.. of Mr. Thomas 
Muir, managing director of Cutting & Muir, Ltd., electrical 
and mechanical engineers, of Ipswich. Mr. Muir was all his 
life connected with the electrical industry, having been em- 
ployed by Messrs. Latimer Clark & Muirhead, Messrs. Fer- 
ranti, Callender's Cable & Construction Co., Ltd., and Messrs. 
Ransome & Rapier, Ltd. He was the founder of Messrs. Cut- 
ting & Muir, which firm commenced business in June, 1919, 
and was made into a limited company in September, 1920. 
We understand that arrangements have been made to con- 
tinue the business as hitherto. | | 

Mr. GEonGE Roserts.-—-We regret to learn of the sudden 
death on the 14th instant of Mr. Roberts, who ior 95 years 
had been on the staff of the D.P. Battery Co., Ltd., Bakewell. 
During most of this time he held the position of works super- 
intendent. 

Mr. J. Тномѕох.—Оп March Mth, Mr. John Thomson, 
assistant burgh electrical engineer, Denny, Stirlingshire, 
while at work on a 20-ft. electric standard, fell to the’ ground 
and died four hours later. It is thought that he had come into 
contact with a live wire and lost his balance. 

Mr. JAMES Dopson.-~Mr. J. Dobson, general manager and 
engineer of the Southampton Corporation Tramways, was 
found dead at his home on Monday last. He was 45 years of 
age. | | 

Will.—The late Нох. R. C. Parsons left. £125,854. - 


NEW COMPANIES REGISTERED. 


Swift Manufacturing Co., Ltd. (188,391).—Private com- 
pany. Registered March 9th. Capital, £100 in £1 shares. To carry on the 
business of importers and exporters of all electrical accessories and appliances, 
Ac. The first directors are: А. Defries, 57, Kenninghall Road. Clapton, Е.а, 
moulding manufacturer; A. J. Keeble, 1304, Bristol Road, Forest. Gate, ET, 
merchant's. clerk, Qualification : 15 shares. Registered office: 94, Stoke 
Newington Road, N.16. 


L. Jacobs (London), Ltd. (199,435).—Private company. 


Registered March l2:h. Capital, €2.000 in £1 shares. To carry on the. business 
of importers, exporters. and manufacturers of or dealers in apparatus used in 
connection with the g пега топ, distribution, supply, accumulation and employ- 
ment of electricitv, &c. Power is also taken to manufacture, import and deal 
їп ииз аге, chinaware, leather goods, furniture, ironmongers, stationery, 
fines goods, drugs, chemicals, &с. The permanent directors аге: B. Jacobs, 
75. Ravensdale Road, N 16, merchant: W. Rose, Stonington, Station Road, 
Hendon, NAW 4, manufacturer; H. W. Rose, 4, Cartwright) Gardens, WEC 
merchant, Remuneration as fixed by the company. Secretary: H. W. Ros. 
Re istered ойне. 24. Warwick Street. Regent Street, W. і 


Thamesmouth Radio Manufacturing Co., Ltd. (188,535). 
— Private company, Registered: March loth. Capital, £500 in £1 shares. To 
carry on the business of manufacturers of and dealers in wirel ss apparatus 
and accessories and other electrical and mechanical appliances, cleetrical and 
mechanical engineers, &с. The first directors are: A. B. Storrar, Eastdene, 
Southsea Avenue, Leigh-on-Sea; G. B. Bond. 16, Brisbane Avenue, Merton 
Pick, УЛ ТО, М. А. у. Warburg, 44. Coombe Road, New Malden, Surrey 
(it electrical engineers), Qualification: 1 share. Registered. office : Radio 
Works, Southsea Avenue, Leigh-on-Sea, 


Belgian Mutagraph Co., Ltd. (188,480).—Private com- 
pany. Kegistered March 14th. Capital, £5,000 in 4,500 preference shares of 
£l and 10,000 deferred shares of ls. To adopt an agreement with L. E. 
Falev and to carry on the business of advertjsing sign manufacturers, erectors, 
operators, lessors or lessees, advertising contractors or agents, mechanical and 
electrical engineers, бс, The permanent. directors are: L. E. Falcy, 
“Cranmer House," Guildford Lawn, Ramsgate, merchant (managing director 
and chairman); H. L. Dison, *' Lumen," Park Rise, Leatherhead, electrical 
engineer; L. R. Grant, 5, St. Andrew Square, Edinburgh, agent. Qualification ; 
£100. Secretary: G. Edwards. Registered office: 14, Bedford Row, W.C.1. 


Multi Electrode Radio Valve Co., Ltd. (188,440).—Private 
company. Registered March 12th. Capital, £100 іп 1. shares. To acquire 
and turn to account апу invention relating to wireless telegraphy, &e. The 
first directors are: €. B. M. Dale, 18, Framlington Place, Newcastle-on-T v ne 
(managing director); A. А. W. Barron, 27, Gillingham Avenue, Gillingham, 
Kent. Secretary: А. J. Packham. Registered office: Sentinel House, South- 
ampton Row, W.C. 


Phonex Manufacturing Co., Ltd. (188,500).—Private com- 
pany. Registered) March 14th. Capital, £100 in. 50 preference shares of £1 
each and 1,000 ordinary shares of Is. each. To carry on the business of manu- 
facturers of and dealers in electric, telegraph and telephone apparatus and 
accessories, musical instruments, gramophones, phonographs, records, sound 
boxes, tone arms and sound distributors, &c. The subscribers (each with one 
ordinary share) are: T. J. Barnard, 85, Warwick Road, S.W.5, enginecr; 
E. K. Barnard, 85, Warwick Road, S.W.5, artist. T. J. Barnard is first per- 
manent director. Qualification: 50 shares, Remuneration as fixed. by the 
company. Registered office : 188, Blythe Road, West Kensington, W.14. 


W. Ward & Son, Ltd. (188,451).—Private company. Re- 
istered March 12th. Capital, £2,000 іп £} shares. ‘To adopt an agreement 
with W. Ward (trading as W. Ward & Son), and to carry on the business 
of wireless and electrical engineers as formerly carried on by the said vendor 
at Hinckley, Leics. The provisional directors are: W. Ward, 8, Alma Road, 
Hinckley, Leics, electrical engineer; Н. P. Ward, 8, Alma. Road, Hinckley, 
Leies, electrician, Qualification: £100. Remuneration as fixed by the com- 
pany. | Solicitors : Oakey, Son and French, 23, Queen's Road, Nuneaton, and 
Hinckley, 


Fitter & Poulton, Ltd. (183,429).—Private company. Re- 


pistered March 12th. Capital, £2,000 in £1 shares. To acquire the business of 
electrical engincers carried-on al Greet, Birmingham, by C. Н, Fitter and J. 
Poulton as “ Fitter and Poulton.” The first. directors are: C. H. Fitter, 
Weston. House, Weston. Lane, Greet, Birmingham; J. Poultdn, 393, Reddings 
Lane, Hall Green, Birmingham; H. Clough, 8B, Grange Avenue, Oldham. 
Qualification: 1 share. Remuneration as fixed by the company. — Solicitor : 
J. A. Brierley, Union Bank Chambers, Church Lane, Oldham. 


Mechanical Utilities Co., Ltd. (188,399).—Private com- 
pany. Registered. March 9th. Capital, £1,750 in £1 shares. To acquire the 
business carried on as ** Mechanical Utilities Co., to adopt an agreement 
with C. W. Garrett, Mrs. de Roy, and Н. Sellev, and to carry оп the business 
of manufacturers, importers and exporters of and dealers in all kinds of wire- 
less, radio and electrical appliances, general distributors, universal providers and 
general warchousemen, manufacturers of and dealers in articles of domestic 
utility, &c. The first directors are: Mrs. €. de Roy, 20, St. Quintin Avenue, 
W.10; C. W. Garrett, 47, Goldhawk Road, Shepherd’s Bush, \\ 12; H. Selley, 
15, Buckleigh Road, Streatham Common, S.W.16 (all. permanent, subject to 
holding 30 ordinary shares each), Secretary: Н. Sellev. Registered office : 20, 
St. Quintin Avenue, W.19. 


Wireless Enterprises, Ltd. (188,411).—Private company. 
Registered March 10th. Capital, 21.000 in £1 shares. To. carry on the 
business of wireless, electrical, mechanical and general engineers and con- 
tractors, manufacturers and sellers. of wireless instruments, е. Th- sub- 
seribers (each with one share) are: €. Sommers, 40, Rosewell Кола, Shep- 
herd's Bush, W.12, secretary; J. Hyde, 82, Canonbury Road, Islington, N.I, 
messenger. The first directors are: A. A. Fisher and T. S. Lucas. Qualifica- 
tion: £10. | 


Wellington Electrical and Radio Engineering Works, Ltd. 
(788,563).—Private company. Registered March 16th. Capital, £500 in £l 
shares. To adopt an apreement with N. Clinton and W. J. Oliver, to carry 
on the business of manufacturing engineers carried on at Arthur Street, Alder- 
shot, and also the business indicated by the title. The first directors. are :— 
N. Clinton, Hill Side, Aldershot; W. J. Oliver, * The Better “Ole.” Avondale 
Road, Aldershot. Qualification, £50. Remuneration, £52 cach per annum. 
Secretary : М. Clinton. Registered office: 4, Station Road, Aldershot. 


Wireless Supplies, Ltd. (1&88,565).—Private companv. 
Registered March 16th. Capital, £500 in £1 shares. To carry on the. business 
of buvers, sellers, and wholesale and retail manufacturers, assemblers, erectors, 
installers and repairers of all wireless apparatus, telegraphic and telephonic 
apparatus, &c. The subscribers (each with one share) are: F. Harvey, 41, 
Wesley Road, Leyton, E.10, solicitor’s clerk; R. G. Collins, 1, Wesley Road, 
Leyton, E.10, solicitor’s clerk. The first directors are not named. Secretary: 
S. Bender. Registered office: 38, City Road, E.C.1. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Radio Stocks, Ltd.—Debenture dated March 9th, 1923, to 
secure £50, charged on the company's undertaking and property, present and 
future, including uncalled capital. Holder: Mrs. E. Herrtage, 23, Southwick 
Street, Oxford Terrace, W. 


Archibald J. Wright, Ltd.—Debenture dated March Ist. 
1923, to secure £500, charged on the company's undertaking and prop-rty, pre- 
sent and future, including uncalled capital. Holder: E. Н. Hawkins, 4, 
Charterhouse Square, Е.С.1. 


Minehead Electric Supply Co., Ltd.—Mortgage dated 
March 5th, 1923, to secure £300, charged on certain land and premises at 
Minehead. Holders: E. E. Johnson, Minchead, and Н, D. Leather, East 
Parade, Leeds. 


Wadebridge and District Electric Supply Co., Ltd.—Parti- 
culars filed on February 12th, 1923, of £1,500 debentures authorised August 
loth, 1922, charged on the company's property, present and future, including 
uncalled capital, the amount of the present. issue being £500. 


Hellvar & Sons, Ltd.—]. M. Moore, of 37 and 38, Hatton 


Garden, E.C.. was appointed receiver and manager on March 17th, 1923. under 
powers contained, in. first mortgage debenture dated August 23rd, 1912. 


Victor Engineering Co. (Cullingworth), Ltd.—Doebenture 
charged on the company's undertaking nnd property, present and future, in- 
cluding uncalled capital dated February 24th, 1923, to secure all moneys due 
or to become duc from the company to Barclay's Bank. 


George H. Neal & Co., Ltd.—Particulars filed March 7th, 
1922, of £1.500 debentures authorised April 21st, 1022. charged оп the com- 
pany's undertaking and property, present and future, including uncalled capital, 
the whole amount being now issued. 
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Vaughan Crane Co., Ltd. (61,526).—Return dated Decem- 
ber 22nd, 1922. Capital, £130,000 in 50,000 preference and 100,000 ordinary 
shares of £l each. 16,680 preterence and 53,578 ordinary shares taken up. 
£40,469 paid on 16,680 preterence and 53,578 ordinary shares. £26,789 considered 
as paid on the remainder. Mortgages and charges, £5,000, ; 


Lord Howe Electrical Engineering Co., Ltd.—E. Vickers, 
of 13, Harrington Street, Liverpool, ceased to act as receiver or manager on 
February 26th, 1923, E E : i$ ous 


. Lamp Manufacturing Co., Ltd. (96,151).—Return dated 
February Ith, 1923, Capital, £10,000 in £} shares, 5,400 shares taken up. 
£5,400 paid. Mortgages and charges, £2,000 debentures. 


Drake & Gorham, Ltd. .(70,275).—Return dated November 
fth, 1922. Capital, £125,000 in £1 shares. АП shares taken up. £85,000 paid. 
£40,000 considered as paid. Mortgages and charges: Loan on lease, £12,000; 
10 per cent. seven-year notes, £50,000. , ; ; 


Provincial Tramways Co., Ltd. (6,445).—Return dated 
January 13th, 1993. Capital, £27,440 in 10,000 preference shares of £10 each 
and 175,440 ordinary shares of £1 each. ^ 10,000 preference and 124,560 ordinary 
shares taken up; £10 per shure called up on 3,814 preference and £l per 
share on 124,560 ordinary shares; £162,700 paid; £61,860 considered as paid 
on 6,186 preference shaies. Mortgages and charges, £175,000. : 


India Rubber, Gutta Percha and Telegraph Works Co., 
Ltd. (1,l22c).—Return dated December 14th, 1922. Capital, £1,250,000 in 
730,000 ordinary, 250,000 preference, and 250,000 unissued “shares of £l 
éach. 730,000 ordinary and 250,000 preference shares taken up; £1,000,000 
puid. Mortgages and charges, £650,000, 


New Phonopore Telephone Co., Ltd. (44,654).—Return 
dated December sth, 1922. Capital, :£10,000 in `9,000 ordinary and 1,000 
fuunders’ shares of £l exch. 7,141 ordinary and 1,000 founders’ shares taken 
up. £l per share called up оп 6,741 ordinary shares; £6,731 paid, leaving £10 
in arrears. £1,400 considered as paid on 1,000 founders’ and 400 ordinary 
shares. Mortgages and charges, £2,066 13s. 44, 


Aron Electricity Meter, Ltd. (58,650).—Return dated Janu- 
erv Ist, 1923. Capital, £350,000 in 125,000 preference and 225,000 ordinary 
shares of £1 cach. 124,896 preference and 125,000 ordinary shares taken 
up. £124,948 10s. paid on 124,896 preference (including £52 105. paid on 
W4 preference shares forfited). — £125,000 considered as paid on 125,000 
ordinary shares. Mortgages and charges, £92,000. 


Suppliers Construction Co., Ltd. (66,081).—Return dated 
December 14th, T922. Capital, £350,000 in 70,000 ordinary shares of £5 
each. All shares taken up. £350,000 paid. Mortgages and charges, nil. 


Mexico Electric Tramways, Ltd. (56,932).—Return dated 
December. 31st, 1922. Capital, £l, | 
ordinary shares: of £1' each. All shares taken up. £500,000 paid on the 
preference; £500.000 considered аэ paid on the ordinary shares. Mortgages 
and charges, £716,000, | | 

Venezuela Telephone and Electrical Appliances Co., Ltd. 
(31,305).—Return dated January 4th, 1923. Capital, £85,000 in 70,000 ordinary 
shares of £1 each and 1,500 preference shares of £10 each. 70,000 ordinary 
And 860 preference taken up. £l per share called up оп 13,494 ordinary and 
#10 per share on 860 preference. £22,094 paid. £56,506 considered as paid 
on 36,506 ordinary shares. Mortgages and charges, £140,300. 


Eastern and South African Telegraph Co., Ltd. (13,306) .— 
Return dated October 31st, 1922. Capital, £600,000 in £10 shares. All shares 
taken up. £600,000 paid. Mortgages and charges, nil. 


Thos. W. Ward, Ltd. (81,020).—Return dated January 
Wh, 1923. Capital, £1,100,000 irt 150,000 first preference, 250,000 second prefer- 
ence, 600,000 ordinary, and 100,000 employés! shares of £1 each. 150,000 first 
preference, 250,000 second preference, 600,000. ordinary, and 26,620 employés’ 
shares taken up. £622,657 paid. £403,963 considered as paid. Mortgages and 
charges, nil. 


Car Ignition and Lighting Co., Ltd.—Issue on March Ist, 


1923, of £100 debentures, part of a series already registered. 


Robert Barron, Ltd.—Deposit on February 14th, 1923, of 
deeds (without instrument) of certain leasehold land and buildings in Station 
Road, Fleetwood, to secure all moneys due or to become due Írom com- 
pany to Williams, Deacon's Bank. 

Triumph Electric Manufacturing Co., Ltd.—Debenture 
dated February 19th, 1923, to secure £8,000, charged on the company's under- 
aking and property, present and future, including uncalled capital. Holder: 
V. L. Topple, Hermon House, Wylde Green, Warwick. 


Radio Communication Co., Ltd.—Particulars filed of 
£100,000 debentures authorised February 23rd, 1923, charged on the com- 
pany's undertaking and próperty, present and future, including uncalled 
capital (subject to £23,000, mortgage debentures created October 24th, 1921), 
the whole amount being now issued. 

V. G. Middleton & Co., Ltd.—Satisfaction to the extent 
of ae on December 311, 1922, of debentures dated April 29th, 1920, securing 

Morley Electrical Engineering Co., Ltd. (52,358) .—Return 
dated February 19th, 1923. Capital, 25,000 in £1 shares. All shares taken up. 
£3,980 paid. £1,020 considered as paid. Mortgages and charges, £3,000. 


EE ET 
CITY NOTES. 


A summary of the accounts of two of 


Siemens- the members of this group was given in our 
Schuckert issue of March 2nd. We reproduce below 
Group. abstracts from the annual reports :— 


The directors of the Siemens & Halske Co., 
reporting on the year ended on September 30th, 1922, state 
that in the autumn of 1921 the general apprehension of further 
iħcreases'in prices and`the desire for the improvement of 
ihdustrial éstablishments led to the placing of orders which 
Were far in excess of the capacity of German industry, but a 
similar development in the final months of the financial year 
was prevented by an increasing scarcity of capital. 


000 in 500,000 preference and 500,000. 


Expressed in the company's manufactures, the directors 
state that the adoption ot the proposed dividend at the rate of 
50 per cent. represents as pront a telephone receiver and tlex- 
ible cord to the holder of dU shares, whereas with a dividend 
of 12 per cent. in pre-war times he received a telephone ex- 
change for 50 subscribers with complete inductor stations, 
conductors and erection. For the total sum to be distributed 
as dividends it is possible to buy at present a 400-h.p. direct- 
current motor, whereas formerly, with the dividend on one- 
half of the share, capital, it was possible to erect a power 
station: of 50,000 h.p., including uil expenses for the acqui- 
sition of site, buildings, boilers, steam turbines, dynamos and 
switchboard installation. As a further comparison it is men- 
tioned that with a dollar quotation at 21,000 marks a dividend 
of 80 per.cent. corresponds to the distribution of 16 gold 
pfennings (2d.) per share as compared with 20 gold marks (say 
£6) at a rate of 12 per cent. in pre-war years. 

After referring to the great loss of time on unproductive 
werk from the highest position to the lowest, the report states 
that the working'results—the quantity of goods produced—- 
amount at present on the average of the persons empleyed to 
less than three-fourths of the pre-war efficiency. It was only 
possible to attain the latter level by a large increase in the 
number of workmen and officials, the number of whom, includ- 
ing those at the Siemens-Schuckert works, exceeded 100,000 
shortly after the close of the financial year. Complaining of 
the slackness observed by the workmen during the daily shift, 
it is stated thut the actual working tiine on the year’s average 
only amounted to seven hours per day, strikes being left out 
of consideration. 

The report of tbe Siemens-Schuckert Works states that 
German industries desired to make good the wear and tear 
which took place during the war, and were also striving to 
render the processes of production more economical. These 
wishes were particularly reflected in the numerous orders 
given by the iron and steel and mining industries, these being 
in some cases for quite extensive. installations. А similar 
effort was also observed in the case of the spinning and weav- 
ing mills, the eerainic and cement branches, and the leather, 
rubber, paper, and other industries.’ "һе chemical in- 
dustry did not content itself with replacements of plant, but 
ordered installations in order further to develop the process 
for the fixation of nitrogen. Further progress was made in 
the use of the electric light, particularly in the country, and 
it was also expressed in the many extensions which were 
ordered for public electricity supply works. Many orders 
were received for large transformers for 110,000 volts; the tran- 
sition to a pressure of 200,000 volts was only, a question of 
tine, as the apparatus necessary for this purpose had 
been tested. In conjunction with the Siemens Constructional 
Union the company received orders for several complete power 
station installations of the largest dimensions. On the other. 
hand, the business in equipment for electric trainways was not 
80 satisfactory, the fares charged on the latter permitting of 
udequate replacements only in a few instances. The activity 
in industrial railways, however, had been good, as also had 
that in the department of main lines of railway. In June, 
1922, the depreciation of the murk set in with greater force, 
and this prevented many undertakings from continuing re- 
placements and modernisation in the same measure as they 
had commenced. 3 7 | 

The accounts of the Electricity Co. (late Schuckert) of 
Nuremberg show gross profits of 84,057,000 marks for 1921-22 
as compared with. 27,298,000 marks in the previous year. After 
meeting general expenses, taxes, depreciation, &c., the net 
profits are returned at 56.5 millions, as against 14.6 millions in 
1920-21. The dividend is at the rate of 668 per cent., contrast- 
ing with 16% per cent. in 1920-21. 


The connections at the end of 1922, includ- 
Newcastle-upon: ing those of the Cleveland Companies 
Tyne Electric (which companies’ systems are now 
Supply Co., Ltd. operated by this company), amounted to 
~ œ +e - §27,893 h.p., an increase of 33,713 h.p. The 
profit for the year was £513,263, against £347,219 in 1921. After 
deducting £40,000 carried to '' Reserve for plant renewals and 
improvements," as against £10,000 for 1921, there remains 
£473,263, plus £13,982 brought forward. Interest on deben- 
ture stocks, loans, &c., amounts to £176,284: there is trans- 
ferred to '' Reserve for snecial depreciation and contingencies, 
other than equalisation of dividends ’’ 280.000; 7 per cent. and 
5 per cent. are paid on the two classes of preference shares: 
and 2% per cent. (less tax) on the ordinary shares is recom- 
mended, carrying forward £18,541. The expenditure on plant 
renewals and improvements amounted to £25,092, and it has 
been charged against ''Reservé for plant renewals and im- 
nrovements account." Althougb the company's output of elec- 
trical energy shows a considerable increase compared with last 
year, it was. notwithstanding the additional horse-power con- 
nected, less than that of the year 1920 due to the engineering 
trades lock-out and the effect of trede depression. Moreover, 
costs continued at a comparatively high level throughout the 
vear. and consequently the profit does not show the improve. 
ment it otherwise would have done. The additional capital] 
expenditure on works has amounted to £311,157. To fill the 
vacancy caused by the death of the late Dr. J. T. Merz, the 
directors have appointed Mr. Norbert Merz a director. Meet- 
ing: Newcastle-on-Tyne, March 27th. | 
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The report for 1922 states that after in- 
cluding the balance brought forward 
(£4,179), und paying income tax, excess 
profits duty, corporation. profits tax, and 
interest on loans, a balance of £6,022, as 
against £17,644, гегпатѕ. To enable the same rates of divi- 
dend to be paid, £4,000 has been trunsterred trom the contin- 
gencies fund, making £10,522. Dividends of 10 per cent. upon 
the preference and ordinary shares absorb £3,000 and £6,466 
respectively, and £1,056 is carried forward, subject to corpora- 
tion profits tax. ‘he cables worked well, but there was a con- 
siderable decrease in traffic receipts. 


The gross profit for 1922 was £95,292. 


Direct Spanish 
Telegraph 
Co., Ltd. 


Bournemonth То this was added £4,407 brought forward, 
and Poole and £1,691, profit on trading account, 
Electricity making ап. available total oi £101,594. 


Supply Co., Ltd. Debenture, &c., interest, contributions to 

reserve, &c., absorbed £70,912, leaving a 
balance of £30,482 available for distribution. Interim and 
final dividends on the 44 and 6 per cent. preference shares, 
und dn interim dividend of 24 per cent. (actual) on the 
ordinary shares have been paid, and a further dividend of 
43 per cent. (actual) upon the ordinary shares is recom- 
mended, making 10 per cent. for the year. A balance 
of £9,187 is carried forward. The connected load in- 
creased by 1,605 kW to 19,158 kW. At an extraordinary 
meeting, to be held after the statutory meeting yesterday 
(March 28nd), the shareholders were to be asked for sanction 
to the division of the £10 preference and crdinary shares into 
ten of £1 each. | 


South London 
Electric Supply 


Balance from revenue account, £92,351; 
sundry receipts and interest, £3,502; plus 


Corporation, £5,661 brought forward, making £101,513. 
Ltd. Debenture and loan interest, &c., £6,504; 


to reserve for depreciation, £12,500; to 
general reserve, £30,000; to reserve for contingencies and in- 
come tax, £12,500. Preference dividend, 6 per cent.; ordinary 
dividend, 10 per cent. for the year and a bonus of 1 per cent. ; 
carried forward, £9,609; applications for 2,598 kW received, 
making 24,976 kW; units sold, 10,532,015, an increase of 
1,601,818. It is proposed to divide the £5 preference shares 
and the £4 ordinary shares into £l shares. Meeting held 
March 92nd. 
The profit for 1922, after making pro- 
British Insulated vision tor estimated liability for corpora- 
and Helsby tion profits tax to date, amounts to 
Cables, Ltd. £346,617, plus £362,223 brought forward, 
making £708,840. Directors’ and deben- 
ture trustees’ fees and remuneration to works’ committee re- 
quire £9,665; interest on first debenture stock, £92,500; in- 
. terest on second debenture stock, £10,000; dividend on prefer- 
ence shares, £30,000. There has been put to depreciation on 
buildings, plant, machinery, &c., £40,000; to reserve account, 
£50,000; and to first mortgage debenture stock redempticn 
account, 25,00) A final dividend of 64 per cent. on the ordi- 
nary shares, together with a honus of 5 per cent., making a 
total distribution of 15 per cent. for the year will absorb 
£112,500, leaving £391,675 to be carried forward. — "The 
directors report that during the year, in common with other 
industries, the company experienced a diminution in trade and 
decreased. profits as shown, but nevertheless it is hoped that 
the results will be considered satisfactory. During the year a 
settlement has been arrived at in the matter of excess profits 
duty." "The death of Mr. George Crosland Tavlor, who has 
been identified with the business since its foundation, is re- 
ferred to in the report. Meeting : J.iverpool, March 26th. 


At the annual meeting on March 15th, 
the Chairman said that the decrease in 
revenue was due to a strike of the em- 
ploves and the bad summer weather. The 
company was applying for an extension of 
the time in which the inereased. fares 
might be charged, to March 31st, 1924. The car-mileage in- 
creased from 264,100) to 306.871; this was forced upon them 
by the competition of motor ‘buses. Although the charge for 
power had fallen from 2.34. to 2.14d. per kWh, it was con- 
sidered excessive, and negotiations with the Julandudno 
Council for a reduction of the charge were proceeding. If 
satisfaction could not be obtained from: the Llandudno or Col- 
wvn Bay Councils, another source of supply would have to be 
considered. The question of Sunday running was being re- 
opened. Given good weather this simmer, the chairman 
prophesied an improved report for the current year. 

Revenue for 1922, £924,235: working and 

Bristol Tram: general expenses and renewals, £844,162. 
ways & Carriage Including the balance brought forward and 

Co., Ltd. £11,510. profit ‘realised on sale of invest- 
ments, the available balance is £95,251. 

After paving debenture interest, 4 per cent. preference divi- 
dend, and 6 per cent. on the ordinary shares, £1,257 is to be 
carried forward. Receipts of the tramway department show a 
decrease of £125,073 and those of the carriage department an 
Increase of £27,117. Passengers carried on ears and motor 
omnibuses 75,891,312, an increase of 3,589,781. The falling off 
m tramway receipts is attributable chiefly to the introduction 
of the lower fares; working expenses have not correspondingly 


Liandudno and 
Colwyn Bay 
Electric Rail: 

way, Ltd. 


Capital expended during 1922, £13,888. 


^ 


decreased. The option to purchase the tramway undertaking 
during the past year was not exercised by the bristol Corpora- 
tion and the option does not recur tor a furtber period of 
seven years. 

Col. F. R. Simpson, presiding at the 


Newcastle-on- annual meeting, heid on March 16th, sud 
Tyne and that ın order to provide for new connections 


to meet the demand for electrical energy 
425,000 64 per cent. third mortgage deben- 
tures were issued and allotted during the 
latter part of the year. Loans had been 
reduced by £4,528, and the creditors were £10,979 Jess than 
in the previcus year. Keferring to the amount paid for rates, 
the chairman said £5,502 was paid last year, as against £2,064 
in 1914, an increase of. 166 per cent., and although there had 
recently been a slight reduction made in the rates per pound, 
the company still found this item to be a heavy burden. Al- 
though the total receipts showed a decrease ot £18,019, due 
to the continuance of the depression in trade, the result, in 
consequence of the large reduction in costs, showed an increase 
in the gross profits of £7,410, which was very satisfactory in 
these times. 


British Alumi- 
nium Co., Ltd. 


District Electric 
Ligntung Co., 
Lta. 


The net profit for 1922 was £229,236, plus 
£14,791 brought forward. Provision for 
taxation and proportion of profits payable 
to directors requires £29,000; prior Пеп 
debenture service fund, £45,000; debenture stock service fund, 
443,224 ; reserve for depreciation, £30,000; carried to reserve 
account, £10,000. After paying the preference dividend and a 
total of 5 per cent. for the year on the ordinary shares, all less 
tax, £15,778 is to be carried forward, The redemption accounts 
in respect of prior lien debentures and the debenture stock 
have been increased by £29,748, and now amount to £246,923. 
The depreciation reserve account amounts to £600,000, 
£10,000 out of the profits of the vear has been placed to the 
credit of reserve account, and £30,000, being part of a reserve 
against cost of Government and other securities which is not 
now required, has also been transferred to this account. The 
total at the credit of this account 15 now £220,000. Capital 
expenditure during the year was £22,469. In consequence of 
inprovement in demand, the works which had been shut down 
in 1921 were reopened in the early part of 1922, with the ex- 
ception of the small aluminium factory at Stangfjord, Norway. 
The output was increased in the second half of the vear, but 
considering the cost of manufacture the prices obtained were 
low. The demand has strengtnened since the beginning of 
this vear, but prices show only a small improvement. Meet- 
ing: March 27th. 

The report for 1922 shows that there 
were 14,050,565 telephones in the Bell 
system at the end of the year, an increase 
of 670,000. ‘Taking the American Telephone 
and Telegraph Co. alone, the report shows 
that, after meeting all operating charges and making ade- 
quate provisions for depreciation and obsolescence, and for 
Federal and all other taxes churgeable against 1922 earnings, 
it had available for interest and dividends 51,668,440. inrer- 
est charges were $15,408,012, a reduction of $4,023,097 from 
1921, thus reflecting the reduction of $74,095.100 in the com- 
pany's debt during the year. Dividends paid at the rate of 
$9 per share per year amounted to $52,971,251, an increase 
of $10,296,848, being principally the result of an increase in 
outstanding capital stock of $151,162,100. Of the resulting 
balance there was appropriated for contingencies $5,000,000, 
and the remainder, $8,199,176, was carried to surplus. Present 
authorised share capital is $750,000,000, of which amount 
$699 347,400 was outstanding at end of year. The directors 
recommend the authorised. share capital being inereased to 
$1,.000,000,000, to take care of present commitments and 
future requirements, but no new stock offering. is conteim- 
plated for 1923.—Financial Times. 


American 
Telephone and 
Telegraph Co. 


Prospectus.—JMidland Counties Electric Supply Co., Ltd. 
—The list of snbscriptions was to close "' on or before "' to-day 
(Friday) m an issue of 750,000 6 per cent. cum. pref. shares 
of £1 each at par. The proceeds will be utilised for the re- 
demption in September of £393,980 74 per cent. debenture 
stock outstanding, in meeting the cash portion of the purchase 
price of Spondon generating station, and for. the geueral 
capital purposes of the company. The balance of the price of 
Spondon station. will he satisfied by the allotment of 225,000 
fully-paid ordinary. shares. 

Windsor Electrical Installation Co., Ltd.—The profit for 
the vear 1922 (including. £1.587 brought forward) is £12,655. 
Debenture and other interest, dividend on 5 per cent. prefer- 
ence shares, allotments to depreciation and reserve funds, &c., 
absorb £7,171, leaving an available balance of £5,517. А divi- 
dend of 8 per cent., less tax (as against 4 per cent.) is recom- 
mended on the ordinary shares, and a balance of £2,567 ts 
carried forward. During the year the connections were equi- 


, 


valent to 2,643 30-watt lamps, and the demand was well 


maintained.” | 

Sir W. G. Armstrong, Whitworth & Co., Ltd.—Dividend 
on the ordinary shares for the half-vear ended December 3)st 
last of 6d. per share, making 1s. per share for the vear 1923 
less income tax. ‘This is the same rate as for 1921, 

South Staffordshire Tramways Co.—Dividend of 4 per 
cent. on the preference shares for the vear. 
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Slough and Datchet Electric Supply Co., Ltd.—During tho 
year £4,603 was added to the capital expenditure bringing 1% 
up to £116,373. The profit, including £2,297 brought forward, 
was £13,920. From this were deducted contributions to de- 
preciation and reserve funds, &c., amounting to £6,720, leav- 
ing an available balance of £7,200. A dividend of 3 per cent. 
less tax (as against 6 per cent.) is recommended, £3,660 to 
be carried forward. The energy sold increased from 2,164,899 
to 2,306,595 kWh. | 

Davis & Timmins, Ltd.—In announcing the distribution 
of à bonus of 17 per cent., free of tax, 1n addition to the divi- 
dend of 8 per cent. on the ordinary shares, Mr. Wm. Negus 
(chairman), at the annual ineeting, said that they were 
enabled to make this payment on account of the excess profits 


duty refunded by the Government. It was really money that’ 


would have been distributed before had it been available. They 
had ascertained that a similar bonus payment to preferen:e 
shareholders was not possible. | 


Para Electric Railways and Lighting Co., Ltd.—Gross 
receipts for the year ended November 30th, 1922, £288,738, 
against £267,310; operating expenses £153,934, against 
£163,801; difference im exchange £84,090, against £58,705; 
net revenue £50,716, against £44,023. After meeting London 
expenses, provision for income tax, &c., and debentmre interest 
and sinking fund £38.500, a balance of £2,787 has been put 
to depreciation and renewals reserve. In consequence of re- 
duced sterling revenue caused by the adverse rate of exchange 
no payment of dividend is possible. 


Stock Exchange Netices.—Dealings in the following have 


heen specially allowed by the Committee under Rule 159 :— 
British Thomson-Houston Co.—500,000 seven рег cent. cumulative preference 
shares of £1 each, fully paid, Nos, 1,000,001 to 1,500,000. 
Hadfields.— £853,415 five and a-half per cent. first mortgage debenture stock 
(full interest from February Ist, 1923); and £186,585. five and a-half per cent. 
list mortgage debenture stock, issued at 98} per cent., partly and fully paid. 


L 

Pinchin, Johnson & Co., Ltd.—The directors report satis- 
factory results of the operations of the company during 1922, 
the profits showing substantial expansion over the figures for 
previous years. The dividend on the ordinary shares totals 
15 per cent. (less tax) for the year. £6,000 is written off pre- 
liminary expenses of new capital issue, £7,000 is put to re- 
serve, and £16,905 remains to be carried forward. 


Company to bé Struck off the Register.— The following 
company will be struck off the register at the expiration. of 
three months unless cause is shown to the contrary :— 

Electric Furnaces & Smelters, Ltd. 

Robey & Co., Ltd.—The profit for 1922 was £26,246. 
Dividend of 24 per cent., less tax, on both preference and 
ordinary shares. Carried forward £26,751. 


Alley and Maclellan, Ltd.—Profit £12,386, plus £5,569 
brought forward. Dividend on ordinary shares 6 per cent. per 
annum less tax; 24,951 is to be carried forward. 


Shawinigan Water ‘and Power Co.—Dividend of 12 per 
cent. for the quarter ending March 315. 


Mackay Companies.—Dividend of 12 per cent. on the 
common stock for the quarter. 


STOCKS: AND SHARES. 


TUESDAY EVENING. 

ABUNDANCE of funds exists for subscription to the many new 
issues that are hastening forward to obtain public support in 
advance of the Easter holidays. One after another, the sub- 
scription-lists close with a = premptitude which shows how 
ready the public are to take up stocks and shares that offer 
fair interest on the money and a good prcspect of improve- 
ment in price. There is регі; of money available for all 
classes of Stock Exchange issues, so that the speculative, and 
even the gambling shares command a wide circle of attention 
What time the purely gilt-edged itses are able to command 
all the money for which they ask. 

.The weakness of cable secrrities has been fellowed by a 
recurrence of buying, and the people who threw away their 
stock last week must be regretting their hurry. For as soon 
as 16 was pointed out that the flatness had been overdone, and 
that the stability of the cable companies was scarcely likely 
to be seriously menzced by wireless developments, the argu- 
ment evidently struck a good ineny people, for it brought in 
support from various quarters, including people who had sold 
earlier, and who realised that thev had made a mistake. 
Therefore, Eastern ordinary is 5 pcints better, Westerns are 
125. 6d. up. Eastern Extensions 15s., and Globes, which had 
the smallest fall of the quartette, recovered 1. The little spasm 
may have its effect in checking anything like buovancy in this 
market for a while, but, as we said before, such spasms are 
so annual in their incideace that they сап be disregarded by 


people who hold these stocks and shares for permanent invest- 
ment. Marconis drooped to 2§, but recovered to their previous 
price of 4 11/16. Great Northern Telegraphs are ds. up at 233, 
and Orientals at oos. have gained әз. Yd., and there is not 
anuch supply on olter. 

Questions аге being asked in Parliament this week as to 
why there is delay in the scheme of the Electricity Commis-, 
sioners for dealing with the supply of electricity in London, 
Mr. Percy Haines wanted to know whether the Government 
would submit to Parliament a report of the work of the Elec- 
tricity Commissioners since their appointment. This followed . 
upon the announcement that the inquiry instituted by the 
Commissioners, with a view to improving.and cheapening the 
supply to London, has been adjourned on account of certain 
legal formalities. These, 1t is said, must be disposed of before 
the inquiry is resumed. - | 

This paragraph is being written before the question in 
Parliament has been answered, but it is not likely that the 
latter will carry information much farther than it has reached 
at present. From the purely market point of view, the ad- 
journment of the matter is regarded as something of a bull 
point, the Stock Exchange assuming. that it will enable the 
companies to progress along their own lines, at all events for 
the present. 

Therefore the price of County ordinary has stiffened to 
36s. 3d., the new shares being better at 10s. 6d. premium bid. 
‘The meeting on Tuesday produced a vigorous and cheery 
speech from Sir Harry Kenwick. South Lendons are ds. up - 
at 64, on the intention of the directors to split the shares into 
new shares of £1 each. Bournemouth & Poole have gone up 
to 10$ for a sinilar reason, the board proposing in this case to 
divide the £10 shares into others of £1 each. By degrees, 
therefore, the companies are falling into line with others that 
have already adopted this sensible plan, amongst theni being, 
of course, the Brompton, Chelsea, City of London, County of 
london, now the South London, and the Bournemouth and 
Poole. Newcastle-on-Tyne ordinary are down a little, despite 
the return of the company to the dividend-list, with a modest 
2J per cent. | ' 

Нати regard to the prospects for the industry in the cur- 
rent year, it is manifest. that. any, method whereby publie 
interest could be permitted to take a hand in the electricity 
supply business, especially in London, would be welcomed not 
by the speculative division, but by investors, more especially 
those of that class which has mcdest amounts to employ in ` 
Stock Exchange securities. 

We mentioned the other day that there was a small line of 
City of London Electric 44 per cent. second debenture on 
offer, free of stamp and fee, at about 88 or a little cheaper 
All the stock has now been placed, and neither free stock nor 
registered can be obtained under 89} or 90, while at the latter 
figure there is but a small quantity available. 

British Aluminium shares have fallen 1s. to 18s. 9d., not-- 
withstanding the report, which showed an increase of about 
£6,000 in the net profit at £79,000. The dividend on the 
ordinary shares is still 5 per cent., and the allocations are 
satisfactory. British Insulated & Helsby Cables announces a 
net profit of £264,500, a reduction of £165,000 on the year, 
although owing to the substantial sum brought into the ac- 
counts, the money available for dealing with is raised to 
£626,000, which permits the retention of the dividend on the 
ordinary shares at 15 per cent. Тһе company makes quite 
substantial appropriations to its varicus reserve accounts, and. 
carries forward £392,000—an excellent result in a difficult 
year. Shareholders are not likely to negative the board's ex- 
pression of hope that this will be considered. satisfactory. 

English Electrics at 17s. 9d. are öd up; Henley's are a trifle 
easier at 2 5/16, Metropolitan-Vickers preference continue to 
reflect the gratification felt with the ordinary share dividend, 
and have risen to 9 9/16. A good deal of business is passing 
in Edison Swan shares on the basis of 4s., which looks high, 
it may be repeated, as compared with the preference now 
standing in the market at about 12s. 6d. | 

Underground Railway stocks are good, with a three-point 
rise to 68 in Metropolitans as the outstanding feature, follow- 
ing as it does upon an advance of 13 last week. Districts fell 
to 50, but reecvered to 51. The rise in. Metropolitans is due 
to the occurrence of the oft-repeated rumour that the Great | 
Western is angling for control of the line. Underground 
Electrics were quiet. but have not recovered to any extent 
from their previous dullness. Central Lendon ordinary main- 
tains its rise. 

Mexiean Utilitv issues present practically no changes, 
British Columbians are equally quiet, and neither Argentines 
nor Brazilians show noticeable changes. British Electric 
Traction ordinary shed 2 points. to 723. and London and 
Suburban Traction preference eame on offer at half-a-guinea 
hefcre the vrice recovered. to Hs., at which the return on 
the money is still £9 9s, per cent. This latter consideration 
takes no account of the arrears ef dividend, amounting to 
За. 9d. ner share, whieh tbe prive still carries, the sharcs 
beine cumulative. The Midland Counties Electric Company is 
makine a new issue of preference. capital, but this hes nt 
affected the crdinary, which remain steady at 16s. 6d. Brush 
Flectrics, after being 26s., recovered. to 97s. За. 

Rubber shares are stagnant, and, in the engineering group, 
Babcock & Wileox eased off to 3 9/16. Tren and steel shares 
are heavy, in consequence of the labour disputes in various 
parts of the country. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HoME ELECTRICITY COMPANIES, 


Dividend. Price 
Nom. ——:-—4 Маг. 20. Rise or Yield 


£ 1921. 1922. 1923. fall. p.c. 

Brompton Ordinary 1 12 12 86/- +6d. £6 13 4 

Charing Cross Ordinary oF 5 9 14 10i Е 617 3 
do. do. do. 44 Pref. 5 44 44 4 — 5 7 5 

Chelsea : 5 6 10 Be => 519 5 

City of London ; ins si 1 14 15 47/- = 6 18 
do. do. 6 % Pret. ... 1 6 6 23/- — 5 4 4 

County of London 1 8 10 86/3 +19 510 6 
do. do. 6% Pref.. 1 6 6 14 — 54 4 

Edmundson’s Ordinary xx 8 Nil — 2i — Nil 
do. 6 % Pref. 5 19]. — 46 P 6 18 4 

Kensington Ordinary 5 10 12 9 т 618 4 

London Electric .. zd 8 4 10 4ixd — 614 2 
do. do. 6 % Pref. 5 6 6 bàxd — 517 1 

Metropolitan m - T 5 т 84 68xd — 6 8 9 
do. 44 % Pref. 5 44 44 4j — 610 9 

Newcastle-on-Tyne Ordinary ... 1 Nil 2 17 —6d. 219 10 
do, 5 % Pref... 1 5 5 15/9 = 6 7 0 
do. % Pref. ... 1 7 7 23/- +60. 6 4 6 

Notting Hill, 6 per cent. Pref.... 10 6 6 94 — 699 

North Met. Elec., 6 "o Pref. 1 6 6 lik = 518 0 

Urban Ordinary ... Ls RS 8 Nil — 14 — Nil 
do. 5 % Pref... b 9 — 4i — 517 8 

St. James’ and Pall Mall 5 12 144 104 — 618 0 

South London  . 4 7 10 64 + 4 6 3 1 

South Metropolitan Pref. 1 7 7 15. — 514 10 

Westminster Ordinary ... . 5 10 13 RË — 619 3 

Whitehall Elec. Invst., 74 % Pt. 1 7À Th 19/6 — 7 13 10 

Номе RAILS. 
Central London Ord. Assented _ Stock 4 4 70 +2 514 2 
Metropolitan "S "T dar a 91 8% 68 +3 5 3 0 
do. District ... Яе 1 3 51 —À 517 8 
Undergroun Electric Ordiréry: 10 Nil Nil 3È — i Nil 
do. do. "A" .. 1 Nil Nil 3/6 —1/. Nil ` 
do. do. Income Stock 4 6 924 —1 *5 4 10 
TELEGRAPHS AND TELEPHONES, 

Dividend. 

1920. 1941. 

Anglo-Am, Tel. Pref. ... .. Stock 6 6 104 = 515 5 

| do. Dele лы “ae ow 14 зв 992 — 6 11 10 

Chile Telephone ... oe e b 6 6 64 — 416 0 

Cuba Sub. Ord. .. ...  .. 10 7 1 74 == 968 

Eastern Extension S bis 10 10 10 18} 43 69 7 

Eastern Tel. Ord.... T .. Stock 10 10 182} +5 69 7 

Globe Tel. and T. Ord. ... ds 10 10 10 183 + ё 5 10 4 
до. do. Pret... ih 10 6 6 lii + Ё 5 6 8 

Great Northern Tel. ... bey 10 оз 92 он} + 716 0 

Indo-European  .. ET ase 25 10 10 354 — 710 

Marconi  .. T s: 1 25 15 2} — 511 6 

Oriental Telephone Ord. ah 1 12 12 03 ye 471783 

United R. Plate Tel.  ... Pd 5 8 8 1% — © 6 8 

West India and Panama - 10 Nil Nil 5/- == Nil 

Western Telegraph ..  .. 10 10 10 br +R "5 9 7 

HOME AND FOREIGN TRAMS, &С. 

Ао А: Trams. First Pref. 5 54 m 31 — 7168 
do. do. 2nd Pref. 5 Nil 5 Bin -— 8 79 
do. do. 5% Deb. Stock 5 5 814 Е 618 8 

British Electric Traction Ord. T 44 — 72h —2 6 0 9 
do. do. 6 % Pref. » 6 6 99 = 6 1 8 

Brazil Tractions.. ca 100 Nil Nil 514 +4 7 610 

Brit. Columbia Elec. Rly. Pce. Stock b 56 824 "S 6 1 3 
do. do. Preferred - 5 -93/- 774 — 6 1 8 
do. do. Deferred i3 8 124/- 900 | — *617 6 
do. do. Deb. ... M 44 4i 794 — 5676 

Lond. & Sub. Trac. 5 % Pref. 1 РТ . 34 1l- — 920 

London United Tram. Deb, ... Stock 4 4 648 +1 6 4 0 

Mexico Tram.5% Bonds .. = Nil Nil 814 +1 6 2 8 
do. 6 % Bonds e um Nil Nil 614 — Nil 

Mexican Light Common .. 100 Nil Nil 22% — Nil 
do. Pref. ... .. 100 Nil Nil 524 — Nil 
do. lst Bonds... — Nil 6 664 — 71 3 

MANUFACTURING COMPANIES. 

Babcock & Wilcox ee aes 1 15 16 8% —» 450 

British Aluminium Ord. 1 10 5 18/9 —l/, 6 1 6 

British Insulated Ord. ... 1 15 15 u +i 6 80 

Callenders... iss. аш 1 15 15 23 +, 615 4 
do. . 6h Pret. ал as 1 64 64 lå — 5 9 5 

Crompton Ord. ... "T ws 1 10 5 16/3 —ї 6 8 1 

Edison-Swan ase ө ee 1 P») Nil 4l- — Nil 

do. do. 6 % Deb. ... .. Stock 5 6 61 — 8 14 

Electric Construction ... ve 1 10 10 28/- = 7 210 

English Electric ... Cis sis 1 8 5 17/9 +6d. 512 8 
do. do. Pref. ... А 1 6 6 19/. — 6 04 

Gen. Elec. Pref. ..  .. ... 1 64 64 22/3 — 5 16 10 
do. Ord. ..  .. 1 0 5 58 — 540 

Henley Wn Uc xpo ОМ 1 15 16 да —, 6 910 

do. 44 Pref. e  .. ЮЕ? 5 43 44 4i — 560 

India-Rubber T "m ET 1 10 — 13/9 — — 

Met.-Vickers Pref. "S m 2 8 8 215 +ó 019 

Siemens Ord. is 1 10 10 20/9 — Nil 

Telegraph Соп, ... Sts 12 20 20 26 = 412 9 


* Dividends paid free of Income Tax. 


t New shares, 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. - 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only yeneral 
and they may vary according to quantities and other circumsta псев 


——— -——— 


— — — ——— — 


Price | Fortnizht's 


CHEMICALS, &c. March. 21st. | Inc. or dec. 


& Acid, Oxalic ... dad ES .. per Ib. 68d. 
а Ammoniac, Sal .. per ton £60 | 
а Ammonia, Muriate (large crystal) m £51 | 
а Bisulphide of Carbon is ix st 
@ Borax ... T E з #96 10s, | 30/- dec. 
a Copper Sulphate те sis Т £26 158. | m 
а Potash, Chlorate ... ..  .. perlb. 4d. to 44d 
а . Perchlorate . me .. n 64d. bie 
@ Shellac.. .. рег cwt. £18 šis 
a Sulphur, Sublimed Flowers А " £9 | 
а mp Я eos э” £8 10s dis 
a soda, Chiorate .. рег Th. за. hd. dec. 
а , Crystals i e. per ton £5 108. ээс 
a Sodium Bichromate, casks e. per lb. 454. 
METALS, &с. 
b Aluminium ngots E. zs per ton £105 to £110 ave 
b » . Wire œ men .. per lb. 1/9 to 2/6 | ent 
b Sheet ... 1/6 to 2/- ы 
р Babbitt’ s Metal and Anti- .frietion Metal— 
Grade I per ton net £206 £8 inc. 
Grade II . aie wae » S £147 £5 inc. 
Grade Ill... КА Erith £1 ine. 
€ Brass (rolled metal 2^ to 12" basis) ` ' per lb. оа. id. inc. 
€ ,, Tubes (solid drawn) T ий © 1/1 aes 
€ , Wire, basis ... ә» T EIL 
€ Copper Tubes (solid drawn) 22а " voi P 
c " Bars (best selected) .. рег ton £106 £2 inc. 
c i Sheet 5 cis - £106 £2 inc. 
c a Rod ... "n ix £106 £2 inc. 
d  , (Electrolytic) Bars P. £83 108 69/- ine. 
d M T Sheets Р 18 £145 108 
d з 3 Wire Rods " £93 105 50/- ‘ine. 
d H.C. Wire рег lb. па. 14d. ine. 
f Ebonite Rod. tek “a RN z 4/6 ches 
f - Sheet - E: x vu ТУ 3/- 
п German Silver Wire Es 2/0 
h Gutta-percha, fine ... sa - - 5/6 
A India-rubber, Para fine... i | 1/43 
1 Iron Pig (Cleveland Warrants) | per ton 92s. 6d 
i ,, Wire, galv. No. 8, P.O. ). qual. га £24 oh 
g Lead, English Pig ... vs £30 10s. dec. 
g Mercury .. per bot £12 15s, 35/- to £2 inc. 
e Mica (in original cases) small .. per ib. , За. to3;- e^ 
e n з inedium.. v 4/- to 8/- E 
e large  ... y 10/- to 20/- & up. ads 
р Phosphor Bronze, plain castings * : Р 
р », drawn bars and rods ii 1/4 
P 4, rolled LE & sheet i 1/34 ids 
р wire ... 5i 1/5* id. inc. 
o Platinum” Я Qui per oz, £23 — 
d Silicium Bronze Wire |.. .. per lb. 1/2 er 
г Steel, Magnet, in bars ... E 10d. : 
B Tin, Block (English) ГИА .. perton | £219 to £219 1%. £ inc. 
a, Wire, №>№в. 11016 .. per lb. 3/5. Ne 


Quotations supplied by 


g James & Shakespeare. 
B Edward Till & Co. 
1 Bolling & Lowe. 
1 Richard Johnson & Nephew, Ltd. 
й P. Ormiston & Sons. 
f india-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd 
r W. F. Dennis & Co. 


& G. Boor & Co. 

b The British Aluminium Co., Ltd. 
€ Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 


Power Production and Ultimate Values.—At a meetin 2: 
the Bradford Engineering Society, on February 96th, 
A. Hugh Seabrook lectured on ‘ Power Production in ' Rela. 
tion to Ultimate Values.’’ The speaker commenced by warn- 
ing his audience that the working of specialists in various 
branches of power production might result in  ''extrava- 
gance in economics," if they persisted in working in separate 
compartments instead of being in harmony with one another. 
He was of the opinion that the reason why super-stations 
were not so much mentioned nowadays was that it had been 
discovered that such large stations could not supply power 
more cheaply than smaller stations. At the same time there 
were sometimes conditions which would justify the erection 
of a large station, such as at water power sites and large 
inferior fuel deposits. The coal of this country was distri- 
buted widely, and the lecturer could not see that large sta- 
tions were practicable. Long transmission lines, apart from 
their cost, were more complicated and more difficult to control 
than short mains. The same applied to the switchgear which 
would be required. Dealing with “ultimate values," Mr. 
Seabrook said that while recently inquiring into the position 
of an electricity supply company, he was informed by the 
engineer that the works costs were very low indeed. It was 
pointed out, however, that the companyw paid no dividend, 
and was loaded up with debentures, and so long as that repre- 
sented the ultimate result, the low works costs only brought 
mto rehef the fact that there were more important factors 
which determined the ultimate value of the undertaking. 

Many things which were nowadays accepted as ‘ standard 
practice," required careful consideration. The speaker in- 


stanced the use of three-phase power, where single-phase 
was often preferable. 


¢ 
Li 
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BONUS SCHEMES AND BOILER-HOUSE ECONOMY. 


D 
^ 


By CHAS. F. WADE, A.M.LMech.B, AM.LE.E. . г А 


Wat appears ht first glance to be a problem which is 
easy of solution is that involved in‘ organising a fair 
system of bonus payment to boiler-house operators for 
improvement in the efficiency brought about by their 
efforts. A sound bonus scheme must be fair in its results 
to employer and employé alike, in that the payment to 
the fireman is in direct proportion to the benefit accruing 
tu the employer, as far as is practicable. Оп closer 
examination of the subject, however, the problem is not 
such a simple one as appears at first sight. 

First, it has to be decided upon what basis or data 
the bonus is to be calculated. | 

Secondly, the ''zero line"' of payment or efficiency 
up to which no bonus is payable has to be decided. That 
is to say, some standard of a fair result has to be estab- 
lished which represents whaf can be reasonably expected 
for the ordinary wage. | 
` Next, the financial aspect has to be considered and 
the ratio of bonus payable to the net saving obtained 
decided upon. | 

Lastly, we have the problem how the total bonus 
pavable is to be allocated among the men concerned. 

Taking the various points to be decided in the order 
given above, the first thing to do is to obtain a clear 
idea of what the ultimate figure upon which the pro- 
posed bonus is to be based is to be, and this must be of as 
simple and easily understood a nature as possible. The 
means of arriving at the figure must be simple and of 
easy explanation to the men concerned, so that there will 
be no excuse for suspicion and distrust among them. 
Should there be any lack of confidence on the part of the 
employés in a system of efficiency bonus payments, the 
scheme is foredoomed to failure owing to the discontent 
and disputes which will inevitably arise. 
^ What is required, therefore, is a final figure which 
showa definitely, week by week, the relative efficiency 
obtained, so far as it is influenced by the firemen them- 
selves, but not involving matters over which these men 
have no control. : 

The simple bonus scheme based upon the percentage of 
CO, in the waste gases is open to several objections, 
especially if, as is usually the case, the average arrived 
at is that of the CO, in the waste gases and not that of 
the percentage CO, per unit weight of fuel consumed. 
To take merely the averages of the CO, percentage for 
two similar periods and to attempt to judge the relative 
efficiencies from the respective results is more than 
likely to lead to erroneous conclusions in most cases. As 
an illustration of what the writer wishes to convey, let 
us take two shifts, the CO; average for each being arrived 
at by adding together four separate readings of CO. 
percentage and dividing by the number of readings 
taken. In each case also let the coal consumed total 10 
tons, and let us call the two shifts “А” and “ B,” 
tabulated as follows : — 


lam Shift A. -s m Shift B.————-— — 
Reading % Coal, Coal, o Coal, Coal, 
No. CO,. tons. х CO,. CO.. tons. x СО; 
] 8 2 16 8 2 16 
? 10 3 30 12 2 24 
3 Б 1 38 8 1 8 
4 12 4 48 7 $ 35 


The average percentage of CO, in the waste gases, in 
each instance, is 8.75 per cent., the same amount of coal, 
t.e., 10 tons, also having been used, so that at first it 
would appear that the economy of each shift was iden- 
tical. As a matter of fact, the true average of CO, 
per unit of coal consumed, as far as can be calculated 
from the data available, is 10.9 per cent. for shift “A ”’ 
and 8,2 per cent. for shift ** B," this being obtained һу 
adding the products of each reading of coal and gas 
analvsis, and dividing by the total coal used for the 
period under examination, © Assuming а final tempera, 


ture of 600° F. in each case, the loss of fuel in the 
waste gases for shift ‘‘A’’ would be about 25 per cent. 
and for shift ‘‘B’’ 18 per cent. It has also been sug- 
gested in some quarters that, in order to avoid the neces- 
sity of installing expensive CO, recorders, a continuous 
gas-sampling apparatus should be installed. and the 
average analysis for the period under observation ob- 
tained by the standard Orsat test, bonus being deter- 
mined accordingly. This system would obliterate 
entirely the variations in percentages from time to time, 
and however satisfactory to the workers, would tend to 
operate against the interests of the employer. That is 
to say, it would be quite possible for a shift of men to 
show the same CO; analysis as another, yet perhaps for 
only two hours or so was the excess air kept down to 
its practical minimum, very possibly during a period 
of low fuel consumption, in the first instance, and yet 
on the basis of the shift gas sample, be entitled to the 
same bonus as another shift which worked steadily at a 
somewhat lower CO, percentage, but with actually more 
economical results. | | 

The impression seems to be very prevalent among 
those that have not gone deeply into the nmtter that the 
CO; percentage in the waste gases is a direct measure 
of the efficiency which is being attained; only when all 
other things are equal is this actually the case. Conse- 
quently the basing of bonus payment on CO, percentage 
is unsound. The CO, recorder is certainly an indispen- 
sable adjunct to à steam-raising plant, but only as a 
guide to the attendants and as furnishing a record of 
what has taken place. Continuous sampling apparatus, 
in the writer's opinion, is of but little practical value, 
except when used for short periods to replace snap tests. 

The correct basis for a bonus scheme is the efficiency 
of the plant as measured in terms of water evaporated 
per pound of coal from and at 212? F. if the calorific 
value and ash content of the fuel are reasonably constant 
and the fuel is from the same source. If the class and 
characteristics of the fuel vary to any appreciable extent, 
regular calorific testing will be needed in order to deter- 
mine the efficiency. ; 

If the boiler house is to be treated, as it should be, as 
a self-contained steam factory, and the proposed bonus 
is based upon the overall efficiency of the boiler house, 
every source of power and heat will have to be metered 
and reduced to equivalent heat units. Thus, the heat 
value of fuel, heat returned from hotwells, power and 


. lighting, &c., will have to be included on the ‘‘ debit ’’ 


side against the total heat delivered from the boiler 
house on the ‘‘ credit "' side. After all is said and done, 
although bo?ler efficiency is the predominant factor as 
regards economy in working a boiler plant, yet it is 
the overall boiler-house efficiency which is the final and 
commercial figure that is really required. 

Although the suggested basis of bonus on the overall 
efficiency calls for a very comprehensive svstem of meter- 
ing and record-keeping, yet it 18 no more than that 
which should exist in anv well-ordered plant at the 
present day. 

Coming to consider the second point, that of the 
“zero” line above which bonus will commence to be 
payable as a fair basis, this may be taken as the best 
results obtained, as determined by careful tests carried 
out over a period corresponding to a complete cvcle of 
shifts, in most cases three weeks. What is wanted is to 
ascertain the best result per shift per week, and in order 
to do this it Is necessary to record the results of each 
shift of men for a week on each turn. The best. result 
for each shift should be taken as the normal fair result 
for the regular wages, and bonus would be payable upon 
improvements on these figures. — | 

ТЕ is as well, when making these preliminary tests, 
that the men concerned shou]d not be-aware of what 
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їз In progress, ан otherwise there will be a temptation 
to ‘‘ ease down,’’ as it were, so as to get a lower '' zero "' 
efliciency. 

The proportion of net saving which is to be payable in 
the form of bonus will need very careful consideration. 
From the gross saving of fuel will have to be deducted 
the cost of maintenance of any special instruments and 
meters needed to carry out the scheme and also the 
depreciation charges on them; to this charge must also 
be added the cost of any additional staff in the way of 
clerical assistance or laboratory staff which may be found 
necessary. Briefly, from the saving due to increased 
efficiency must be subtracted the cost of additional means 
adopted to secure the results obtained. | 

By paying a bonus the employer is tacitly admitting 
that the benefits received are predominantly due to the 
increased efforts and better work or skill on the part 
of the firemen ; consequently any appearance of niggard- 
liness in the amount of bonus payment is liable to lead 
to discontent ; on the other hand, too generous a payment 
will lead to an unduly magnified idea of his own im- 
portance on the part of the man concerned. In addi- 
tion, the payment of too high a bonus to commence with 
шау lead to disputes at some future time when it is 
attempted to reduce the scale, should this be found to 
be necessary. 

Assuming that the best results being obtained at 
ordinary rates of pay are taken as the starüing- 
point for {һе bonus payment, and that without such 
payment but little, if any, uppreciable improvement 
can be looked for, a distribution of, say, 334 per cent. 
or even 50 per cent. of the saving would not appear 
to be too high. 

Another suggestion that is worthy of consideration is 
to take a maximum figure of bonus payment that would 
make up the fireman’s pay to that of the highest skilled 
rate obtaining in the locality, provided that he reached 
an efficiency in working the plant as high as was practi- 
cally possible, this maximum possible efficiency being 
determined by careful preliminary tests and calculations. 
Tu detail the investigations required to arrive at the 
desired figures is outside the scope of this article. 

Three methods of allocation of the bonus among the 
men concerned suggest themselves. First, to take the 
saving for the week or any other suitable period and to 
distribute the bonus among the whole of the boiler-house 
staff, without reference to the performances of indi- 
viduals or of separate shifts. The second method would 
be to discover and apply a satisfactory arrangement 
whereby each individual would share in the bonus accord- 


s 


ing to the extent to which he personally contributed to 
the improvement obtained. ‘The third scheme would 


` be to divide the total amount payable among the three 


shifts of men, each shift being paid on its own merits. 

The disadvantages of the first arrangement would be 
that the less efficient men or shifts would reap benefit 
from the efforts of the others, the latter not receiving 
the fair reward for their contribution to the savings 
effected. _ 

As regards the second method mentioned, to ascertain 
the influence of each individual man upon the results 
obtained within his shift is practically impossible, the 
nearest approach to it being the proportioning of the 
bonus for each grade of employé according to his regular: 
rate of pay. 

The payment of bonus by shifts is certainly the fairest 
practical method, modified by proportioning payment 
by grade. It would seem that the best way of dealing 
with the question would be to calculate the bonus upon 
the results of a three-week cycle for each shift. By 
taking each week on its own merits, a shift might get 
paid a bonus for the results obtained on a lightly-loaded 
turn, while on the other turns its results. might be 
80 bad as more than to cancel the saving on the first 
turn, yet no deduction could be made below the standard 
rate of wages. A second shift might work the three 
turns at basis level, and therefore at better overall 
efficiency than the shift first mentioned, yet get paid no 
bonus. Therefore, bv taking the results of a three- 
week cycle for each shift of men, such anomalies would be 
avoided. | 

Once a bonus scheme has been put into operation it 
is well to devise some arrangement by which the avoid- 
able losses can be clearly shown to the firemen, so that 
there will be some guidance towards further improve- 
ment. The losses which are inost under control of the 
шеп concerned are those which take place in the ash 


heap; by way of excess air in the gases; incorrect feed 


regulation and blowing-off. of safety valves; waste of 
electricity through keeping coal- and ash-handling 
motors at work when not wanted; not shutting down 


economiser scraper motors when the economiser is out of- 


action; leaving unnecessary lights on, &c. Losses due 
to dirty internal or external heating surfaces, missing 
раев, &c., as shown by normal СО. accompanied by 
high-exit vas temperature and low evaporation, cannot 
be blamed upon the fireman; and, in fact, until the 
management looks after such matters as it should do 
and keeps its plant in a proper state, it should not 
attempt to institute a bonus scheme at all. 


THE ARCHITECT AND THE ELECTRICAL ENGINEER. 


A Joint Discussion on Co-operation. 


е 


AT the joint meeting of the INSTITUTION or ELECTRICAL ENGI- 
NEERS and the ROYAL [NSTITUTE OF BRITISH ARCHITECTS on the 
15th inst., two short introductory papers were read with the 
object of stimulating discussion on the above subject. The 
paper bv Mr. J. W. Peauchamp, M.I.E.E., contained as usual 
interesting facts and suggestions, but that by Mr. Francis 
Hooper. F.R.T.B.A., left much to be desired, and the subse- 
quent discussion, too, was very disappointing, some of those 
who took part saving little of anv real value, but taking more 
than their share of the available time to say it in. The con- 
sequence was that many members who had intended to speak 
were prevented from doing so, and the meeting was finally ad- 
journed, to be resumed on March 22nd, in order to allow 


m QUUD wished to do so to express their views on the 
subject. | 


Mr. F. Hooper’s Paper.—Abstract. 


It behoves all architects to voice the indebtedness of the 
community to the engineers who have already accomplished 
so much and are vet capable of vast and unexplored potenti- 
alities, 

The generation and methods for distributing electrical energy 
do not concern us on this occasion bevond the desirability of 
urging that the present dependence upon coal should be re- 


garded as temporary and only a stop-gap until replaceable 
powers become available, and that efforts might well be made 
to determine the most suitable voltuge for general use, and 
that uniformity throughout the country might be sought to 
simplify the task of the important industries concerned in the 
manufacture of fittings and appliances. 

One important factor seems to require very special and 
earnest attention, as it affects comfort and economy and, 
hence, the popularity and usefulness of electric lighting. The 
danger of glare is one which concerns everybody. Too often 
excessive candle-power dazzles, irritates, and injures the eve 
and the brain alike, diffused glare destroying the restfulness 
and value of studied shade. Some advertising agents, fiendishly 
regardless of self-respect and consideration for the public, 
have made vulgar some of our important streets and many of 
our open spaces. Upon this the public opinion needs educa- 
tion. 

Street lighting is being earnestly studied and elevated central 
lamps have permitted the removal of the standards which, 
in crowded thoroughfares, needlessly reduced the capacity 
of our footways. The lighting of shops is no unimportant 
matter. The advantage of concealed lamps behind screens 
has been successfully demonstrated, adding much to the attrac- 
tiveness of the street und the prospects of business. Much 
improvement is possible in lighting the outside of buildings of 
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popular resort. The outlining of windows and cornices by 
lamps wholly destroys the value of an architect’s work; 
whereas, diffused and concealed lighting from a distance may 
be both distinctive and dignified. Internal lighting needs con- 
sideration on different lines, and wherever it be the prin- 
ciples of the theatre may well be entertained. Delightful is 
8 building in which the sources of light are hidden, the direc- 
tion focused, and the eye allowed relief and rest as nature 
affords | 

Many a home contains choice objects too often overlooked. 
Rarely do we find objects lighted with studied consideration 
of the best point of view and their background. This com- 
ment applies equally to most of the costly memorials erected 
since the war, whether they be in the open or under cover; 
hence, after dark, they are lost sight of and their purpose 
nullified. Public and private gardens, museums, picture galler- 
ies, &c., too, might be turned to good account by artificial 
lighting and enjoyed by the many workers, whose leisure 
during davlight is but too limited. 

Electric radiators and cooking appliances are presenting op- 
portunities to the architect where electrical energy can be 
obtained economically. The architect and the engineer should, 
however, never lose sight of the fact that neither of these 
provides automatically for the essential change of air in the 
apartment in which they are used, as is the case with the 
‚ coal fire with its chimney, and careful provision must Ре made 
for efficient substitutes. Exhaust and in-take ventilation fans 
are of the greatest importance to the architect, enabling hin 
to provide remote control, thus making it possible to meet 
variations of temperature or fluctuations in the number of 
occupants of an enclosed space. This has already served to 
permit the use of many buildings for purposes quite impossible 
in the absence of fans. The connection between ventilation 
and the study of sound may be less remote than is commonly 
supposed, for acoustic defects are reported to have been over- 
соте by improved ventilation of buildings. 

These are some of the many directions in which co-operation 
of the architect and engineer is both desirable and necessary. 


Mr. J. W. Beauchamp's Paper.— Abstract. 


The object of this paper is to explore the possibilities of 
closer joint working and means of keeping each profession 
advised of the needs and developments of the other in so far 
a8 thev touch mutual and efficient working. 

It is at least as necessary for the electrical industry to advise 


the leaders of other professions and industries as it is for the , 


electrical industry to advise the public, and their know- 
ledge of electrical applications should be kept up-to-date. 

It has sometimes been our experience that after working up 
a desire for certain electrical applications on the part of a 
client, the business fails to mature. owing to the opposition 
of his arc 'hitect, who, not perhaps familiar with our recent 
achievements In this particular direction, wishes to save 
his client from what he considers to be an experiment, but 
what we know to be a practical success under the particular 
conditions in question. 

Consideration of the relative cost of electricity, gas, and 
fuel is so modified by the circumstances of each case as to 
make generalisation dangerous. 

The heat content of the unit of gas or electricity is by itself 
no sufficient measure of service rendered; the efficiency with 
which the users' appliances convert this heating value into 
effective light, warmth, cookery or power is the principal 
deciding factor, further ‘modified by considerations of speed, 
convenience and cleanliness. 


Taking parcels of coal, gas, and electricity of equal heat. ' 


energy content, performance in распа use 1s apt to be of 
the following order :— 


— Coal. Gas Electricity. 
% % 
Potential heat value ... Ss 100 100 100) 
Effective heat value (fires) 10 to 25 | 40 to 60 100 


Effective Cookery. value :— : 
dis 65 to 75 


Ovens .. 5 to 10 | 20 to 40 
Boiling plates. T : 30 to 40 | 50 to 60 
Kettles ы s 2 ? — 80 to 90 


The figures represent approximately the efficiencies of con- 
version in the appliances used in each case. 

Broadly, our great prospect lies with the middle classes, 
the dweller in the villa and the flat. In dealing with this 
class of work we suggest careful consideration for the com- 
bination of fuel and electricity, confining the burning of coal 
or coke to one, two or perhaps three points, and using elec- 
tricity for all occasional or short-hour heating, for cookery, 
suction cleaning or other work of that kind to which mecha- 
nical power can be applied. 

Electric lighting gives complete satisfaction at all rates up 
to 10d. or 1s. per unit, these figures being relatively high to- 
dav and bettered in most areas. 

For occasional or short-hour heating, and for regular or 
all-the-year cookery, rates of from 1d. to 2d. per unit against 
gas at 4s. to 5s. per thousand feet (usual calorific values) gives 


satisfaction. Roughly the price per unit may range from 
one-sixth to one-twelth of the price per therm. 

For small power drives or heating appliances, fans, flat 
irons, suction cleaners, kettles and detailed cookery apparatus, 
considerably higher rates will generally give complete satis- 
faction, owing to the convenience of these devices and because 
they account for but a small amount of electricity in the 
course of a year. 

Consider probable expenditure upon electricity in a middle. 
class house, inhabited by a standard family, say three adults 
and two or three children, pre-war value of the house £35 to 
£70 per annum. 

Lighting consumption 200 to 300 units in the year at 7d. 
per unit, say £7 per annum. 

Cookery, regular, on electric range: 1 unit per head per 
day = 350 X 5 = 1,750. units in the year, at lid. per unit, 
say £9 (or 3s. 8d. per week). 

If, in this case, electricity is used only for small apparatus, 
about 2 units a day becomes available to the consumer for an 
addition of only 50 per cent. to his lighting account, and 
this wouid cover the regular use of a flat iron, suction cleaner, 
washing machine and kettle or emall utensils. 

Architects have assisted in, and are acquainted with, re- 
searches into lighting. 

A recent example is the Ministry of Pensions building, where 
a by no means indifferent lighting installation was altered to 
give much inore у results with an important decrease in 
running cost. 

There is room jor the closest collaboration between the 
architect, the electrical contractor and the illuminating expert, 
as we have so often to compromise between scientific perfec- 
tion and the taste and desire of the client, who must, us a 
buyer, be guided rather than forced towards better methods. 

It is necessary to work consistently towards educating the 
people in the wise use of the powerful lamps of to-day. It is 
useless to tell people that they do not need such powerful 
light sources; there is a sort of greed for brilliant artificial 
lighting, even in countries more favoured with sunlight than 
ours. 

In the lighting of churches we need the help of the architect 
very much. 

In approaching the publie one of the difficulties is that the 
idea has spread that electricity 18 not associated with heat. 

The general user of artificial heat has no clear notions of 
quantity of heat. 

The electric method promises great help because it permits 
economy to be practised without calling upon the user for 
that exercise of thought which is so irksome to people when 
it concerns the routine affairs of daily life. Not only .with 
electricity as a carrier 1s heat energy used more efficiently by 
the consumer, but apparently he is able to do with a great 
deal less of it. The combination of electricity and other 
methods of heating is likely to be very useful in large build- 
ings, and not only give the occupants more cheerful heating 
and better control of temperature, but also enable the furnace 
to be worked at a uniform and economical rate. 

The architect has hardly followed up the advantages of 
the electric lift as rapidly as he might have done and, in 
many instances, still provides a handsome and capacious stair- 
case whilst putting the lift in some more or less out-of-the- 

way position. Where buildings are erected for utility rather 
than ornament it appears that the time has come for the 
staircase to take its proper place as an alternative or emer- 
gency means of moving from floor to floor, and attention 
should be concentrated more upon the lift and particularly 
upon the approaches to it and its position in the building. In 
many cases its advantages and conveniences are unnecessarily 
discounted by difficulty of ingress and exit. 

Recently the occupant of offices at the top of a large block 
of buildings desired to put in electric fires; he was satisfied 
with the cost in use and willing to pay for the necessary cir- 
cuit or wiring required. His proposal was, however, refused 
bv the landlord, who considered that there were already too 
many wires in the place and on the staircase, meaning of 
course that the installation was a complete muddle, which had 
grown up piece by piece in a building where no provision had 
originally been made for the accommodation of the wires and 
cables, so adding to the expense of everyone who wanted elec- 
trical apparatus. and certainly not adding to safety. 

Outlets and all accessories should be specified to be British 
engineering standards, or at least to comply with the dimen- 
sions provided in those standard snecifications, so that mter- 
changeabilitv is secured. The architect can help very much 
in this important matter. 

The T.E.E. Wiring Rules are being amended, and it may 
perhaps be no indiscretion to suggest that future editions will, 
perhaps, contain some element of “ grading,” making it pos- 
sible, whilst providing for good work in all cases, vet to 
demand conditions less onerous in small buildings than in 
those where the responsibilities of the electricity supply are 
greater. ` 

In conclusion, the author suggests that it might be possible 
to form some permanent liaison. between architects’ Associa- 
tions and the Associations of the electrical industry, perhaps 
a joint Committee drawn from the Councils of the several As- 
sociations and sitting at intervals to examine and ventilate 
any proposals put forward by either side. This Committee 
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should not give technical advice or do any of the work now 
done between the architectural and electrical professions 
by the ешріоушепё of consulting engineers, contractors, 
-or manufacturers, but should deal more particularly with 
questions of policy or possibly propaganda between the 
two professions and with questions as between, for example, 
the electricity supply industry, the architect and the consumer. 
Such a Committee could take a very independent line and 
could advise architects whether conditions in a particular 
place were favourable or not to this or that application of 
electricity, and in many ways assist them with unbiased guid- 
ance, leaving them to the usual sources for all detailed in- 
formation and help. 

Out of such a Committee might arise some method for in- 
structing architectural students in electrical matters up to a 
certain point, giving a clear though perhaps superficial view 
of the conditions which govern the sale, purchase, and the 
use of electricity, and leading them to recognise the need for 
more detailed study of the subject. 


Discussion. 


Major F. H. Masters, O.B.E., opening the discussion, said 
that if they were to obtain that extension of the use of elec- 
‘tricity that they all hoped for, it would only be by the united 
effortseof both electrical engineers and architects. The difti- 
culty was, however, that they did not know each other's busi- 
ness. With Mr. Beauchamp's paper he was in entire agree- 
ment, but was disappointed in Mr. Hooper's, as he had given 
no indication of how the engineer and architect might help 
each other in those small details which were so important. 
„After referring to the relative merits of gas and electricity, he 
emphasised the heating fallacies mentioned by Mr. Beau- 
champ, and pointed out that sufficient provision was not 
inade for the use of electricity in new houses. One or two 
lighting points per room and one heating or power plug 
per house (as had been provided in the district where hc 
lived) was not enough; the architect and engineer should 
come together in the earliest stage when drawing up a 
scheme. Finally, he made a plea on behalf of some form of 
liaison between architects’ and engineers’ associations on the 
lines suggested in Mr. Beauchamp's paper. 

Mr. A. H. Dykrs gave his experience of cable breakdowns 
due to condensation in pipes carrying cables embedded in 
walls. and explained that the remedy was to select suitable 
metal which would not take too long to heat and cool. Brass 
piping was quite satisfactory, provided too much air was not 
allowed to flow through it. In the past, buildings were sub- 
stantial, but nowadays walls were apt to be too thin to allow 
of the use of buried wiring; tlie class of wiring had, therefore, 


t» be selected to suit the type of building. Collaboration could 
result in nothing but good to both the engineer and architect, 
and he hoped the latter would avail himself more of the engi- 
neer's assistance in future than he had done in the past. 
Co-operation should take place at the earliest possible time 
when designing a building, as the engineer could often help 
the architect i£ he were allowed to do so. For instance, 
complaint was made of the draught that descended on the 
occupants of a certain large room; it was found that the heated 
air rose to the ceiling, was cooled by a skylight, and was 
thus caused to descend in the forin of draughts. The remedy 
was quite simple and effective; it sufficed to string beating 
wires across the ceiling. Private generating plant involved 
the use of batteries, but too often accumulators of the mini- 
mum capacity for the work were installed, regardless of the 
fact that once the installation came into use the demand 
was bound to increase and the battery become overloaded. 
For heating, а combined hot water and electric radiator system 
similar to Mr. Berry’s was probably the most suitable. Atten- 
tion needed to be given to the harmony of fittings with the 
room in which they were installed; fittings were too often 
selected on price considerations alone. 

Mr. CoLLakD (member of council of the R.I.B.A.) ex- 
plained that the reason why architects had not consulted elec- 
trical engineers more often in the past was that they feared 
that the latter would not give unbiased advice; their opinions 
might be influenced by manufacturing or cost considerations, 
but he was glad to learn that there were no longer any 
grounds for such suspicions. It was true that mistakes often 
cost more to rectify than would have been involved in making 
proper provision at the outset, and Mr. Beauchamp’s idea of 
instructing architectural students in electrical matters was 
an excellent one. With regard to the provision of more outlet 
plugs and accessories, it was very difficult when submitting 
estimates to clients. (who made cost a first consideration) to 
persuade them that such things, although not immediately 
required, might become necessities at a later date. 

Mr. F. T&REMAIN was glad to learn that Mr. Hooper appre- 
ciated the possibilities of ventilation by means of eleotric 
fans, because that was one way of getting rid of chimneys. 
He drew attention to hollow concrete blocks (having a good 
appearance—very like Aberdeen granite) which were being 
made all over the country for building purnoses and for which 
many advantages were claimed. — Their use might cheapen 
construction, and keing hollow they would serve well for 
ventilation purposes; bare conductors might be run in the 
cavities between the walls in place of the present insulated 
wiring, and the ducts formed by the hollow blocks might even 
be used to clean blocks of houses by means of one central 
vacuum plant. 

The discussion was adjourned until March 22nd. 


WORKS PRODUCTION. | 


Discussion at Manchester. 


THE paper on ‘‘ Works Production" by Mr. G. H. Nelson, 
which was abstracted in our issue of January 26th, was read 
at а meeting of the NORTH-WESTERN CENTRE of the INSTITUTION 
or ELECTRICAL ENGINEERS, on January 23rd. Mr. A. S. Barnard 
occupied the chair, and in the subsequent discussion 

Mr. MEDLYN said that in the Post Office Engineering Depart- 
ment it had been found that the man-hour basis was the only 
way of measuring the labour for & job, and he presumed that 
this would also be the best inethod in a works. As regarded 
vocational training, the Post Office facilitated this by arranging 
for evening classes for ite employés at which they were trained, 
both in theory and practice. About half the men so trained 
secured proficiency certificates. Pamphlets were also issued to 
the men, dealing with numerous technical points; these were 
written by members of the supervising staff. 

Capt. BaáiLEY said that not only co-operation within the 
factory but co-operation between different firms was necessary. 
Although Mr. Nelson's insurance scheme had many good points 
he (the speaker) did not think that it would meet the case 
fully. The fixing of processes in the office was quite suitable 
for repetition work, but for general shop work it would be 
necessary for the rate-fixer to carry out his business in the 
shop. The speaker considered that the fact that improved 
production depended absolutely upon the personal element was 
not sufficiently emphasised in the paper. One function of the 
Inspector should be to see that too good a job was not sent out, 
ie. with unnecessary finish or accuracy, which was а waste 
of time. 
chart comparing good and bad management and its effect upon 
production and costs. 

Mr. L. H. A. Carr said that works of medium or small size. 
of which there were a number in this country, were not dealt 
With in the paper. Such works could not be treated upon 
the lines indicated, but co-operation was easier in their case. 
The speaker thought that the designer's qualifications had not 


He did not agree with the selling costs shown in the 


received. sufficient. mention; the improvements said by the 
author to have been effected by co-operation could have been 


made in the first place by а competent designer. Whatever 
conunittees were set up, the responsibility should be 
kept in the right ріаее Mr. Carr agreed that a 


wider educational scope was needed, and said that 
Manchester was moving in this direction. The lay-out 
of the shops had not been given attention in the paper, 
although it was of great importance in securing increased pro- 
duction. Another difficulty not mentioned in the paper was 
that encountered by the inability to guarantee that work would 
come in in such a way as to occupy the machines available 
in à proper manner. | 

Mr. A. B. MaLLINSON said that the personal element was most 
important and was very apparent in the paper. He emphasised 
the importance of getting an urgent job out of the shops 
quickly; if it were left standing, the workmen would think 
that their additional efforts had been wasted. Good feeling 
between master and men was an essential of success. It was 
the small savings on each operation that led to cheaper pro- 
duction. , 

Mr. R. TowsNEND said that he had used the system described 
for vears, and it appeared to be the only rational one to use. 
He agreed that factory expenses could not be based on labour 
costs. Faked labour costing to reduce the price of certain 
articles at the cost of others was to be deprecated; if an 
article was unprofitable when its price was based on the true 
cost, it «should be decided whether it was worth while eon- 
tinuing its manufacture. Пе thought that discussion of design 
between the oftice and shop could be carried too far, but, of 
course, co-ordination was essential. Accurate drawings were 
very necessary, but they should not be too elaborate. 

Mr. T. E. Неквект thought that the author had applied Dr. 
Tavlor’s principles of scientific management in a practical wav. 
There were functional organjsation, process instructions, and 
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time tables. The main object was to obtain the maximum 
results with the least effort. The speaker did not think that 
Mr. Nelson had gone quite far enough in his opening remarks, 
and some of them were of doubtful economic validity. Success 
lay in all-round efficiency and this included finance and dis- 
tribution. It was of little use to obtain such excellent results 
in the factory if the other processes were scandalously 
inefhcient. The Whitley Councils had proved very helpful; 
one direction in which their influence had been brought to 
bear Was in impressing the workers with the necessity for the 
accurate filling-in of time sheets. 

Mr. NELSON replied at some length to the points raised by 
the various speakers. He said that “ scientific management ” 
had been referred to. He agreed that that was what his paper 
dealt with, but said that there was a prejudice against the 
use of the word *‘ scientific” and so he had avoided it. 
The costs of the system were very low—the process department 
accounted for only 0.9 per cent. of the factory cost, the inspec- 
tion department for about 0.87 per cent., and the production 
departinent about 0.95 per cent. He agreed that co-operation 
between firms was very necessary and mentioned American 
developments in this direction. Improper costing led to un- 
profitable business and urfair competition. He thought that 
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his insurance scheme would provide an incentive to the men 
to work more, besides keeping them to the firm. Every job 
in his works, even '' odd " jobs, were costed, and this had 
proved beneficial. To prevent over-refinement, the finish 
required was marked on all drawings. With regard to &mall 
works, the author thought that a modified form of this scheme 
could be usefully instituted. A designer must necessarily 
co-operate with the shops—he could not possibly keep up-to- 
date in everything. In connection with the question regarding 
the booking of costs, each workman could only have one ticket 
at a time and this had to be surrendered before he could ‘start 
another job. The system did not relieve anybody of his res- 
ponsibilities; the inspection department did not relieve the 
foreman of the responsibility for accurate work, it was a part 
of the machinery for helping him to obtain it. Responsibility 
was kept in the right place. The question of machine load 
was very carefully dealt with and arrangements made to 
relieve overloaded machines. The customer was often to be 
blamed for the delay in the delivery of " urgent" jobs. He 
preferred not to say too much of Dr. Taylor's methods; he had 
not studied them and might possibly be prejudiced against 
them as he inclined to the belief that the worker was treated 
too much as a machine. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS FOR FEBRUARY, 1923. 


Tue official returns for February of exports and imports of 
electrical machinery and apparatus record ав regards the 
export section а total of £936,482, a falling off of £259,008 as 
compared with January, 1923, and roughly £56,000 less than 
for February, 1922. In comparing the total with that of Janu- 
агу, due allowance must be made for the smaller number of 
working days, and in the comparison with February, 1922, the 
reduction in prices must be borne in mind. 

For the first two months of 1922 and 1928 the figures are :— 


1929. 1933. 

| £ £ 
Electrical goods and apparatus — ...1,410,972 1,413,380 
Electrical machinery 7 .. 951,279 119,199 
Total for January and February £2,362,251 £2,132,572 


The above figures show that the exports of electrical goods 
and apparatus have been more than maintained, but there is a 
decrease in the values of electrical machinery exported. The 
total weight of electrical machinery exported during February, 


5 was 3,476 tons, as compared with 3,375 tons in February, 
022. 

During January and February, 1933, we exported £55,238 
of electric glow lamps, as compared with £58,593 for the same 
period in 1922. The imports of glow lamps for the first two 
months of 1923 and 1922 were £49,949 and £41,163 respectively. 
Electrical imports for February reached £245,554, or £38,548 
less than January, 1923, and £42,051 lower value than in 
February, 1922. | 
ш electrical iinports for first two months of 1922 апа 


1999. - | 1993. 

: £ £ 
Electrical goods and apparatus 201,159 334,584 
Electrical machinery 945,034 195,062 
Total for two months ... £446,186 £529,656 


Re-exports of electrical goods, &c., and machinery for the 
month totalled £16,826, a falling off of £3,194 as compared 
with the previous month and £8,149 less than in February, 
1923. 


VALUES Or ELECTRICAL Exports AND IMronTs FOR FEBRUARY, Таен COMPARISONS WITH THE PREVIOUS MONTH AND WITH 
| FEBRUARY, L922. | 


m EX PORTS. — — IMPORTS. — — RE-EXPORTS. — 
As compared As As compared Ав As compared Ав 
— with the compared with the compared with the compared 
Feb. previous month. with Feb., Feb.. previous month Feb., Feb., previous month with Feb., 
1923. (Jan., 1929). 1922. 1 (Jan., 1923). 1922. | 1923. (Jan., 1923). 1922. 
Electrical goods and apparatus £85,192 — 41,897 — 15,164 £53,838 — 8,628 + 17,277 £3,140 — 1174 — 481 
(unenumerated). 
Insulated wires and cables 185.734 — 18,882 + 29,825 20,951 — 3,017 + 12,678 98, — 1,101 + 98 
Glow lamps еа ve de .. 26,206 — 2,826 — 3,377 25,805 + 1,661 + 3,678 622 + 481 — 15,210 
Arc lamps and parts — ... те Р 300 — 230 — 85 982 — 1,579 + 411 — — 870 | — 
Batteries and accumulators 47,168 — 187 + 22,169 ^ 9310 — 2.960 + 5,945 335 + 330 + 335 
Meters and instruments 31.359 + 5,725 — 4,369 10,651 + 474 + 5,841 380 — 2,170 — 285 
Carbons Vii - 3489 — 3,81 + 1,126 4511 + 364 + 2,085 0600 + 441 — 10 
Electrical machinery — 
Electrical machinery (unenumerated) 121,152 — 39,870 — 67,445 84,086 —26,890 —114,077 10,565 + 4804 + 6,669 
Railway and tramway motors... 28,170 + 11,349 + 12,992 — ee, == == „= pas 
Other motors and generators ... 131.968 —122091 — 45272 `>  — — — „а = A 
Switchboards (not teleg. or telep.) 7.538 — 7,970 — 16851 . -—— — 80 = = 20 — — 1,186 — 


Telegraph and telephone cab'e and material — | f 


Telegraph and telephone wires and 67.000 + 12,001 + 32,766 6.91 — 1002 + 3,891 = «E s x 
cables (not submarine). | 
Sfl marine teleg. and telep. cable 27274 — 47,847 — 33,811 is € - is 4 ыы 
Teleyraph and telephone instruments 170,032 — 3,192 + 31,2200 28,869 + 4,009 + 20,240 NO) see. de =. PUR 
and apparatus. а шышы ee ҮТ 
£936,482 —259,608 — 56,296 £245,554 —38.,48 — 42.001 £16826  — 3,194 — — 8419 


| 


Potential Gradient of Atmospheric Electricity," in which the 
subject is investigated more mathematically, employing Kew 
electrical data from two periods of years in addition to the 
Ebro data mentioned above. Magnetic data from Kew Obser- 
vatory for the same periods are similarly treated, so as to have 


Atmospheric Electricity. — In a recent paper in 
Terrestrial Magnetism, Dr. L. A. Bauer draws the conclusion 
that both the range of the diurnal inequality of atmospheric 
electricity potential gradient and the wean value of the ele- 


ment for the year increase and diminish with sunspot fre- 
quency, his conclusion being based on observational data from 
the Ebro observatory, Tortosa, in Spain, between 1910 and 
1920. At the January 26th meeting of the Physical Society of 
london, Dr. C. Chree, F.R.S., presented a paper on “A 
Supposed Relationship between Sunspot Frequency aud the 


parallel results from an element for which the sunspot relation- 
ghip is generally admitted. The results obtained are on the 
whole not incompatible with Dr. Bauer's conclusion, but they 
indicate that if a relationship of the kind supplied exists, the 
sunspot influence must be very much less in the case of atmos- 
pheric electricity than in that of terrestrial magnetism. 
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AMERICAN 


INDUSTRY DURING 


AND SINCE THE WAR. 


(With Tables of Electrical Exports in 1921 and 1922.) 


Тнк Department of Overseas Trade has issued a comprehensive 
report of over 200 pages on the economic, financial, and 
industrial conditions of the United States up to the end of 
last year. lt is from the pen of Mr. J. Joyce Broderick, Com- 
mercial Counsellor to the British Embassy, Washington, and 
18 an admirable and successful attempt to survey the effect 
of the war and the subsequent period on American production 
and commerce. 

During those years the United States came into more 
intimate relations with international affairs than at any other 
time in the world’s history. As Mr. Broderick points out, the 
changes which then took place advanced the country from 
the debtor to the creditor position, and by increasing the 
foreign demand for American produce and inanufactures re- 
sulted, with the help of other factors, in a rapid upward move- 
ment of prices, a wide expansion of rural and industrial 
activity; an export trade of enormous proportions and a con- 
Bequent heavy disturbance of the international trade balance. 

"е subject of the balance of trade of the United States, 
particularly the items of invisible imports and exports, is of 
great present interest in view, on the one hand, of the 
attempt to restrict imports into the States by means of a 
highly-protective tariff, and, on the other hand, of Britain's 
arrangements for the repayment of the War Loan. Mr. 
Broderick recalls that in the period which elapsed between 
1896 and the outbreak of the European war—a period of very 
rapid industrial and commercial expansion—American foreign 
commerce showed a yearly excess value of merchandise exports 
averaging $466,000,000. Thus in 1914 the United States was 
stil a '"'debtor'' nation heavily indebted to foreign, and 
especially to European countries, for interest on invested 
capital, for tourist expenditures, for immigrants’ remittances, 
and other items, the annual charges on these accounts being 
liquidated every year by the shipment abroad of over five 
hundred million dollars worth of American produce and manu- 
factures. In that year, after allowing for authoritative esti- 
mates of all the invisible items, there is found to be an adverse 
true balance of about $10,000,000 against the United States— 
@ very small margin. In other words, the American inter- 
national account practically balanced itself from year to year 
up to August, 1914. 

It is, of course, well known that a great change was produced 
in this situation by the European war, but it is hardly 
realised how radical this alteration was. "The excess of exports 

rew in value until it culminated in 1919 at more than 

4,000,000,000. In the seven and a half years beginning with 
the outbreak of the European war and ending at the close 
of the calendar year 1921, the United States exported mer- 
chandise, silver and gold to an aggregate value of over 
$20,000,000,000, which were not offset by imports of mer- 
chandise, gold and silver, but were left to be liquidated by 
invisible items normallv present in the international balance 
and by emergency financing of various kinds. Chief among 
the emergency measures were the loans extended to the Allies; 
purchases of foreign currencies to meet expenses incurred in 
obtaining supplies for the American Army in Europe; credits 
extended to European countries; and, finally, advances by the 
War Finance Corporation in aid of American export trade. 


That the need to find new and enlarged 

Aids to Export markets for surplus production is realised, 
Trade. is evidenced by many steps which are 
being taken to foster exportation. The 

important campaign of the Government Bureau of Foreign 
- and Domestic Commerce has already been mentioned in pre- 
vious issues. It is modelled on our own Department of Over- 
seas Trade, but is expanding, whereas the D. O. T. has been 
partly crippled by misdirected economies. Amongst other 
developments of this nature, H.M. Commercial Counsellor 
-. mentions associations like the Chamber of Commerce of the 
United States, the National Association of Manufacturers, 
the Merchants’ Association of New York, and sinular bodies 
throughout the country, all of which have special de- 
partments devoted entirely to the promotion. of the 
interests of their members in the foreign field. Then there 
is the National Foreign Trade Council, an association founded 
shortly before the war broke out to educate the American 
public generally to an intelligent interest in foreign trade and 
to instruct manufacturers and exporters in its technique. 
Mr. Broderick hopes to deal at length with all these activities 
in an early report on the subject cf American trade propaganda, 
and to a later date must also be deferred the consideration 
of the geographical tendencies of American export commerce 
and the effects of the new tarif which has just come into 
foree. His reports on these subjects should prove interesting 
and instructive. | 
The report refers to the various means 

Bid for Chinese adopted to finance exports. It was realised 
Machinery that the usual credits of 60 to 00 davs 
Market. were much too short to maintain the 
continuance of trade. The demands on a 

vast scale put forward by Europe made the need of a financing 
&ystem imperative, and in order to co-ordinate American capital 


and banking facilities, Congress enacted what is commonly 
known as the Edge Act. There is no need to recall in detail 
the poor success which followed various attempts to operate 
under this Act. It is clear, however, that no permanent dis- 
couragement has resulted, for a new organisation, known as 
the Federal Pacific Banking Corporation, has been formed. 
It will be the first banking institution of 165 kind with offices 
on the Pacific Coast of the United States, and the first 
American bank in the possession of a Federal charter to 
establish branches in the Far East. ‘The new corporation 
apparently intends to secure, as Chinese shareholders, not 
only banks in China, but also manufacturers in that country 
who may be desirous of securing financial aid for the purchase 
of American machinery, &c. 

The Commercial Counsellor's review of 
hydro-electric progress in the States is of 
timely interest, having regard to the in- 
creased attention which is being attracted 
to water-power development in Great Britain. The following 
table gives the latest official details :— 


Hydro-electric 
Development, 


Installed 


Total potential water-power. 
ne See ee зш зш. capacity of 
water 
Division: | Minimum. Maximum. wheels. 
Horse- Per Horse. Per Horse- Per 
power, cent. power. cent. power. cent, 
New England ... 868,000 8'11 1,605,090 2°98 | 1,881,000 | 14°94 
Middle Atlantic 
States ... e 1,357,000 |: 4°86 2,488,000 4°62 | 1,735,000 | 18°77 
East-North Cen- | 
tral States . 832,000 | ©„ 2°98 1,604,000 2'98 819,000 8"18 
West-North Cen- J, DIOL 
tral States 902,000 |: 13°23 1,956,000 3°63 508,400 5°48 
South Atlantic 
States ... hr 2,946,000 8'89 4,257,000 790 | 1,881,500 | 14'89 
East-South Cen- 
tral States  ... 1,087,000 8'89 1,964,000 8'61 504,500 5'45 


West-South Cen. 

822.000 1'52 
16,131,000 29'92 
23,078,000 42°81 


tral States 
Mountain States 
Pacitic States ... 


United States... 27,943,000 | 100°00 | 638,905,000 | 100°00 | 9,249,700 | 100°00 

It was natural that the development of water power should 
proceed most rapidly in the regions farthest removed from 
coal deposits. Thus, though the installed capacity in the New 
England States is only 14.94 per cent. of the total for the 
whole country, 16 exceeds the minimum and represents over 
86 per cent. of the maximum development possible on the 
streams that flow through those States themselves. Water 
power in New England 18 still the chief source of the energy 
used by the puip, paper, woollen and cotton mills, and by 
the public utilities of that area. Similarly, in California, 
Where two-thirds of the energy employed in public utilities, 
in irrigation, in mining, and in manufacturing industries is 
hydro-electric, the installation of water-power plants has been 
comparatively rapid, and projects were being considered in 
1921 for several additional plants with an estimated total 
capacity of about 1,000,000 h.p. 

In other sections of the country also, notably in the basin 
of the Ohio and Tennessee Rivers, where there is a large 
market for power for industrial uses, considerable develop- 
ment work has lately been taking place or is projected. The 
Aluminium Co. of America, in 1921, had completed a pro- 
gramme for the erection of a series of plants on Little 
Tennessee River, with an aggregate capacity of 400,000 h.p., 
and work had actually been begun on two of the plants. The 
most interesting single enterprise in that area, however, was 
the project for the construction of a power plant at Muscle 
Shoals on the Tennessee River in the State of Alabama, to 
supply the energy required for the production of nitrate and 
other products needed in the war. The power plant was to 
have an eventual capacity of 100,000 h.p. The termination of 
the war in the autumn of 1918 rendered the completion of fhe 
project unnecessary so far as the immediate demand for nitrates 
was concerned, but work was nevertheless continued until 
April, 1921, when it was stopped owing to the refusal of 
Congress to make further appropriations for its prosecution. 
Over $15,000,000 had been expended on the undertaking. The 
additional cost required. for completion is estimated at about 
$11,000,000, but this has not vet been appropriated, and the 
future of the undertaking remains at the moment uncertain. 
Congress has, however, under consideration an offer made by 
Mr. Henry lord, the automobile manufacturer. 

Another proposal which has attracted 

A Ѕирег: Ромег considerable notice in recent times was put 

System for the forward by Mr. W. S. Murray, a well- 

Region between known engineer. It contemplates the 

Boston and — establishment of a so-called '' super-power 
Washington. zone," comprising the industrial area 
bounded on the north and south respec- 

tively by the forty-fourth and thirty-ninth parallels of latitude 


. D 
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and extending about 150 miles inland from the Atlantic coast. 

area contains approximately one quarter of the whole 
population of the United States, some 96,000 manufacturing 
establishments, 18 railways, and 315 electric utilities. Тһе 
motive energy ‘likely to be required in the year 1930 by these 
industrial establishments, railways, and public utilities, as well 
as by the additional enterprises of a similar character which 
may probably be set up within the zone in the meantime, is 
estimated at 31,000,000,000 kilowatt hours. 


A short but illuminating account is given 
of the boom in the iron and steel in- 
dustry which was brought about by the 
war, of the uncertainty which followed 
immediately after the Armistice, of the subsequent feverish 
but temporary activity, and finally of the period of severe 
deflation and readjustment that ensued in 1991. Mr. Broderick 
includes eome highly interesting details of the efforts towards 
consolidation and of the actual economies effected by the 
establishment of в joint selling organisation for export transac- 
tions. Prior to the formation of the United States Steel 
Products Co., the cost to the various subsidiary companies of 
the steel corporation for carrying on their foreign trade was 
between 7 and 11 per cent. of the invoice value of their 
foreign sales. Before the company had been in existence ten 
years the cost had been reduced to eight-tenths of 1 per cent. 


When Мг. Broderick's report was 
written, the complete record of America’s 
electrical exports in 1922 was not known. 
The figures are now available and are 
printed below; it will be noticed that last 
year’s figures are classified in considerably more detail than in 
the monthly accounts of previous years. One weighty reason 
for the leading position taken by the United States in the 
manufacture and export of electrical apparatus is found in the 
foregoing description of the country’s hydro-electric develop- 
ment. Another reason is that at the time when electricity 
began to be widely applied as the motive power in manufac- 
turing processes, American industries were more or less in a 
state of transition and not firmly rooted as in the United 
Kingdom. 

Great attention and expenditure is bestowed by the leading 
American electrical manufacturing concerns upon research 
work of all kinds. The General Electric Co. maintains a 
permanent research staff consisting of a director, two assistant 
directors, 50 chemists, 12 physicists, 13 engineers, 50 research 
assistants, with machinists, glass-blowers, electricians, and 
clerks all engaged for their full time on the production of 
new and the development of existing forms of electrical equip- 
ment and apparatus. The Western Electric Co. has an even 
more extensive research organisation, and keeps no fewer than 
1,575 research physicists, chemists, engineers, draughtsmen, 
clerks, &c., constantly employed upon original investigation 
and development work. A 18-storey building of 400,000 sq. ft. 
of floor area is set apart for their use, divided into physical, 
transmission, and chemical research laboratories, with a com- 
pletely-equipped shop for the construction of working models. 


Some valuable figures are qucted by Mr. 
Broderick regarding the fluctuations in the 
wages earned in the American electrical 
industry. The average hourly earnings of 
all wage earners in electrical manufacturing stood at $0.27 in 
July, 1914. By October, 1920, they had risen 134 per cent. to 
$0.632. By January, 1922, they had declined again to $0.51, or 
19.3 per cent. less than the level of October, 1920, and 89: per 
cent. above the level of July, 1914. The average weekly earn- 
ings of all wage earners on January Ist, 1922, stood at $22.30, 
or 26.3 per cent. below the level of October, and 66 per cent. 
above the July, 1914, level of $13.44. 


Iron and Steel 
Industry. 


Production and 
Export of Elec- 
trical Plant. 


Wage 
Fluctuations. 


‘United States Exports of Electrical Machinery and 
Apparatus. — 


TWELVE MONTHS ENDED DECEMBER. 
VALUE 1921. VALUE 1922. 


ТОТАТ, $88,930,908 $53,230,947 
Generators 7,942,473 
Direct current— 
Under 500 kW 585,501 
500 kW and over 998,975 
Alternating current— 
Under 2,000 kW 290,568 
2,000 kW and over zi 1,412,962 
Accessories and parts of generators 1,135,736 
Self-contained ligating outfits | 441,569 
Batteries ; f -3,831,738 
Primary—dry 1,047,093 
Primary—wet 35,999 
Storage se es - 1,473,500 
Transforming or сан apperütus— 
Transformers А 7,988,440 
Power transformers 4,158,798 
Other transformers 747,324 
Rectifiers oe " set 61,908 
Condensers, double-current and 
motor generators, dynamotors, 
synchronous and other con- 
verters T 1,305,200 


TWELVE MONTHS ENDED DECEMBER. 
VALUE 1921. VALUE 1922. 
$, $ 


Transmission and distribution 
apparatus— 


Switches and accessories 2s 4,033,999 
Switchboards and panel boards, 
except telephone d 2,701,608 
Switches and current breakers ... i 1,891,921 
Fuses and fuse plugs d PS 198,665 
. Meters and measuring instru- | | 
ments 2,726,448 
Watt-hour and other measuring 
meters , 564,476 
Volt, watt, and ampere “meters, 
and other recording, indicating, 
and testing apparatus 876,453 
Lightning arresters, choke coils, 
reactors, and other protective 
devices Ls w 678,438 
Motors, starters, ind controllere 
Motors, under 1 h. p. 772,433 
Stationary motors— 
1 to 200 h.p. 2,037 ,231 
Over 200 h.p. 665,967 
Railway motors 480,149 
Electric locomotives ... 2,120,719 
Railway 853,569 
Mining and industrial 224,645 
„Other motors ... sae e. 15,444,024 351,384 
 Rheostate, controllers, and other 
starting and controlling equip- 
ment . 1,044,393 920,118 
Accessories and parts for motors 1,138,941 
Electrical appliances— 
Electric fans 1,270,953 816,116 
Electric lamps— 
Arc... M Е ET 13,411 21,115 
Incandesceni— ` 
Carbon filament 125,045 62,393 
Metal filament á 3,148,635 1,224,630 
Other electric lamps ... 184,421 
Flashlights И 253,623 
Searchlights and projectors 279,801 
Motor driven household devices | 641,608 
Domestic, heating, and cooking 
devices А gue pu " 1,637,450 596,895 
Industrial electric furnaces and 
ovens is 238,954 
Therapeutic apparatus, X-ray 
machines, galvanic and faradic 
batteries, &c. Р 2 585,987 
Signal and communication devices— 
Telegraph apparatus (including 
wireless) Es us к 1,010,891 
Radio apparatus 2,897,799 
Telegraph apparatus 316,299 
рене: m" 4,198,993 
elephone apparatus, including 
telephone switchboar . 4,391,498 
Police, fire, and burglar alarm 
apparatus E zie 43,234 
Railway signals, switches and 
attachments - 685,997 
Bells, buzzers, and annunciators 63,563 
Other electrical apparatus— 
Spark plugs, magnetos, and other | 
ignition apparatus 1,313,614 1,092,931 
Insulating material 876,008 


Metal conduit, oütlet, and switch 
boxes |: .. 995,194 


Sockets, outlets, and receptacles 488,703 
Other wiring supplies and fixtures | 1,848,793 1,349,426 
Other electrical apparatus, n.e.s. 98,639,366 7,944,950 


Cheap Electricity Supply for Mines.—Prof. Dron, in the 
course of a lecture on mining economics and applied geology, 
at Glasgow University, on February 22nd, dealt with the ap- 
plication of electricity to colliery work. He, stated that at a 
comparatively small power station of one of the Scottish power 
companies the cost of electricity for the month of January, 
1923, was only three-tenths of a penny per kWh delivered at 
the station switchboard. The cost for fuel amounted to about 
one-tenth of a penny, and the administrative and capital 
charges to two-tenths. The prices charged to consumers 
varied from about 14. to as much as 5d. per kWh. It was the 
cost of distribution, not the cost of production, which was the 
most important factor in determining the price. A modern 
colliery equipped with an electric power plant on a fairly 
large scale could produce electricity at 4d. per kWh, and the 
cost of distribution was reduced to а minimum. Where power, 
which would otherwise be wasted, could be obtained from ex- 
haust steam and coke-oven gases, the fuel cost was still fur- 
ther reduced. 
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Russia's Accumulator Trust.—The most .characteristic 
feature of the Petrograd Accumulator Trust is that.it is in 
the full sense of the term a monopoly for all Russia, as all 
the accumulator production 18 concentrated in Petrograd. The 
second feature of the ‘Trust is that its customers are exclu- 
sively Government departments and concerns. Naturally, its 
budget is proportionate to the orders it receives. Recently the 
number of these has somewhat declined; nevertheless, the 
Trust has orders varying in value up. to 580,000 gold 
roubles which assure regular work for it until the end of 
March. Negotiations are proceeding for a number of other 
orders which may considerably increase the work of the con- 
cern, Until recently the Trust had been suffering from a 
series of crises as to raw material, caused by the need of obtain- 
ing this from abroad. Now it is stated that the position 
is less serious, for large quantities of lead have been bought 
in London. The Trust is experimenting in the production of 
lead by electrolysis at the First Government Accumulator Кас- 
tory. 


Russian Carbolite.—The carbolite factory in Russia has 
been very active for some time producing carbolite, for use 
in the electrical industry. Carbolite was first made in Russia 
at the Carbolite factory in the year 1916. "The factory was 
‘nationalised in 1919, and uliimately passed into the hands of 
the Chief Electrical Authority. The chemists, G. S. Petroff 
and K. I. Tarassoff, are busy trying to produce carbolite 
quee and tars. The raw materials can be obtained in 

ussia. 


Russian Electro:carbon Factory.—The Central Russian 
Electric Trust is restoring the Elektrough factory at the 
station of Kudinoff, on the Vizhegorod Railway, which suffered 
severely from fire in 1920. This factory makes illuminating 
carbons, dynamo brushes, dry and semi-dry batteries and lamp 
black. linportant sections of the factory have been recon- 
structed, the intention being to treble the output and include 
electrodes for the metallurgical industry: which have hitherto 
been bought from abroad. 


A Petrograd Trust.—The Electric Machine Trust of. Petro- 
grad, which is a combination of the former Siemens-Schuckert 
Works (Deka), the Northern Cable Works, the Svetlana Elec- 
tric Lamp Works, &c., is reported to have produced manufac- 
tures of the value of 806.000 gold roubles in December or an 
increase of 70 per cent. over October. During the first quarter 
of the current financial year (October, to December, 1922) the 
value of the output amounted to over 2,000,000 gold roubles, 
of which no less a sum than 1,400,000 roubles is attributed to 
the activity of the Northern Cable Works. The demand 18 
principally for lamps and cables, and considerably less for 
machines. The present degree of activity of the trust is said 
to represent on the average about 42 per cent. of the work 


carried out by these works in 1914. The trading turnover of 


the Weak Current Trust (light electrical articles, such as 
telephones, telegraphs, &c.) 1s stated to he about 60 per cent. 
of the total turnover of the whole of the electrical industry. 


Increased Output of Electricity.—The load on the electricity 
stations of the Moscow and Petrograd combinations continu- 
ously increases. The Moscow group, the old 1886 company, 
the tramways, the Electrotransmission, the Gluchovsk, and 
the Pavloff produced last December 23,840,050 kWh, against 
19.978,946 kWh in November and 19,063,000 kWh in October. 

The December production of the Petrograd stations was 
19.692.250 kWh, or 31 per cent. more than that of October; the 
total for the three months was 52 ,000,000 kWh. 

It is calculated that in 1925 Moscow and district. without 
the tramways, will require 252,000,000 kWh, of which the new 
Schatur station is expected to furnish about 100,000,000. The 
maximum demand in 1924-5 is estimated at 95,500 kW, of 
of which 32,000 kW will be supplied from the Schatur station, 
Which is expected to be completely equipped to furnish 
48.000 KW in 1927 with a third large turbo-generator. 

For the 1925 production the Schatur station is expected to 
burn 17,000,000 poods of peat, equal to 6,000,000 poods of 


petroleum. The engineer, A. V. Winter, expects (money per- 
Imutting) to finish the station. satisfactorily by the time 
named. | 


High-Pressure Transmission.—The second high-voltage 
transinission line connecting the Electrotransmiussion station 
with the Pavlovsk, Gluchovsk and = Orechovsk. stations has 
been completed and inaugurated. Its length-is about 35 versts 
and it assures a regular supply of electricity to Moscow. 


Chemical Factory Electrification.—In a short time the 
power station being built at the Bondyuzh chemical factory will 
be completed. In its earlier stages of activity it is expected to 
reduce the fuel consumption by 15} per cent., besides per- 
rutting a reduction of 40 per cent. in the number of workers 
previously engaged in the heat-raising plant. 

Loans for Development.—The Electric Credit Company, 
Which was formed in Moscow about three months ago, is re- 
ported to have received over one hundred applications from 
different parts of Russia for financial aid or technical assist- 
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‘new works and the extension of existing stations. 


б. 

ance In connection with electricity supply both with regard to 
At a recent 
meeting of the directors it was decided to grant short-term 
loans up to nine months and long-period loans up to three 
years. So far the company has conceded two loans of short 
duration. The development of the company’s activity depends 
upon the receipt on its own account of long-term loans from 
the National Comunissariat of Finance. 


Local Initiative.—The 'electro-credit authority fias a 


number of minor electrie ventures before it, showing a con- 


siderable extension of local initiative. For ‘example, in the 
Viatha Government the Mulinsh Consumers’ Association is 
about to install a plant for electric lighting. In the Samara 
Government the Koschkinsk: district “© radius" now serving 
300 houses and a nuinber of industries is being extended. The 
Potato Union proposes to equip a large station for an exten- 
sive agricultural district, and will electrify certain regions of 
the Vladimir Government. It is proposed to extend the elec- 
trical system of Kimpra and to finance the electrification of 
Tver. For the purpose of developing peasant industries in the 
Moscow district, the Moscow Peasant Industries Union has ap- 
plied to the '' Electrokredit ” for the construction of a station 
in the Podolsk district, and to consider the electrification of 
the peasants’ district near to Schodnya station. A local com- 
bination near the station of Kotelnik has begun the construc- 
tion of a large station to illuminate the town and to provide 
motive power. is 


Support of Home Industries. Тһе Weak Current Trust 
(light electrical articles) reports having orders on hand at the 
present time of the value of 4,000,000 gold roubles, but only 
one per cent. of this is represented by orders from the Postal 
and ‘Telegraph Administration. It has now been decided to 
draw the attention of the National Commissariat of Posts to 
the fact that the authorities have placed orders abroad, thus 
failing to utilise the productive capabilities of the trust. 

Mr. Cergreeff, manager of the Electrie Machine Trust of 
Petrograd, reports that the distribution of orders embodied in 
the State budget is now procceding more or less in a normal 
way. The Electrical Trust for the Central Region is receiving 
45 per cent. of the total orders, the Electric Machine Trust 
30 per cent., the Weak Current Trust per cent., and the 
Accumulator Trust 5 per cent. Institutions other than the 
State have hitherto been disposed to place their orders outside 
the country. Limits on this procedure, however, have been 
placed by the Council of Labour and Defence in the case of 
the principal electrical trust, although they can be evaded by 
the question of time for delivery. Thus large turbines аге now 
required for three stutions, but as they are needed within a few 
months, it is impossible for the Petrograd trust to turn out 
the work in the time. Quite independently of concrete orders, 
the manager states that a sum of from 300,000 to 500,000 gold 


roubles ought to be placed at the disposal of the Petrograd 


works immediately, specially for the purpose of organising the 
work of turbine construction. 


Electric Heating.—In view of the improved fuel supplies 
to the Imperial electrical stations, the "''Glavelektro " is 
raising the question of removing the prohibition of the use of 
electric heating appliances, which would tend to equalise the 
load of the stations throughout the 24 hours. 


i 


EAST OF SCOTLAND ELECTRICITY DISTRICT. 


Electricity Commissioners’ Statement. 


THe Electricity Commissioners have considered the evidence 
given at the inquiry held by them at Edinburgh in Decem- 
ber, 1922, into the scheme submitted by the Corporation of 
Edinburgh for the improvement of the supply of electricity 
in the above-mentioned district, and also the representations 
that have been made, and have arrived at the following con- 
clusions :— . 

The area provisionally determined is confirmed subject to 
the erclusion of the parishes of Eccleston, Newlands and West 
Linton, in the County of Peebles; and of Abercorn, Dalmeny, 
Eeclesmachen, Kirkliston (part of), and Uphall, in the County 
of West Lothian. The district should be called ** Edinburgh 
and Lothians Electricity District." The technical scheme sub- 
mitted to the Commissioners proposes (a) that the new 
generating station of the Corporation of Edinburgh at Porto- 
bello should be utilised, not only for the requirements of the 
statutory area of the Corporation, but also for providing the 
bulk supplies required for the development of the other parts 
of the district under an agreement to be entered into between 
the Corporation and the National Electric Construction Co., 
Ltd., for which purpose the Corporation proposed to proceed 
at once with the laving of transmission lines in the first in- 
stance to Musselburgh and Tranent and to Lasswade and 
Fordel. (b) That distribution in the district. outside., Edin- 
burgh should be undertaken hy the National Electric Con- 
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struction Co., Ltd., under agreements to be entered into by 
that company with the County Councils of Mid and East 
othian, and in accordance with a scheme of development to 
be submitted to the Commissioners. | 

The Commissioners approve generally the technical scheme 
as outlined, subject to (1) the formal agreements on the lines 
above indicated being submitted for the approval of the Com- 
missioners and being scheduled to the draft Order; (2) the 
Lothians Electrie Power Co., under the provisions of Sec- 
tion 40 of the Lothians Electric Power Act, 1904, applying to 
the Commissioners for distribution powers within its own 
statutory area of supply; and within two years submitting to 
the Commissioners a scheme for the distribution of electricity 
in other portions of the district, where a supply is likely to 
be remunerative, under further distribution powers to be ob- 
&ained on that behalf. 

The original proposal to establish a Joint Electricity Autho- 
rity for the district was withdrawn during the course of the 
inquiry in view of the agreements come to with the National 
Electric Construction Co., Ltd., with regard to the technical 
development of the district. It appears to the Commissioners 


that the position in this district is exceptional in that the. 


duties with regard to generation will be centralised in the 
hands of an existing publie authority, and that two other 
publie bodies (namely, the County Councils of East and Mid 
Lothian) are prepared to charge themselves with the super- 


vision of the development of distribution outside Edinburgh. . 


Under these circumstances, the Commissioners have concluded 
that the setting up of any other body, even of an advisory 
character, is unnecessary, and they accordingly are to prepare 
a draft Order giving effect to the above-mentioned conclusions 
and embodying the main outlines of the technical scheme. A 
further inquiry will, of course, be held. | 


\ 
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THE B.E.A.M.A. DINNER. 


Ox Thursday last week the annual dinner of the British Elec. 
trical & Allied Manufacturers’ Association (Inc.) was held 
at the Hotel Victoria, London; there was a crowded attend- 
ance, covers being laid for some 500 guests, and amongst 


those present were the Earl of Derby, K.G. (president), Sir 
James Stevenson, G.C.M.G. (vice-chairman Executive Coun- 
cil, British Empire Exhibition), Sir Joseph Cook, G.C.M.G. 
(High Commissioner for the Australian Commonwealth), 
Lieut.-Gen. Sir Travers Clarke, K.C.B., K.C.M.G. (deputy 
chairman, Executive Council, British Empire Exhibition), Sir 
W. H. Clark, K.C.S.I., C.M.G. (Compt. Gen., Department of 
Overseas Trade), Sir Vincent Raven, K.B.E., Air Vice-Marshall 
Sir Godfrey Salmond, K.C.M.G., Sir H. Frank Heath, K.C.B. 
(Secretary Department of Scientific & Industrial Research), 
Sir Joseph Petavel, K.B.E. (director, National Physical 
Laboratory), Sir Richard Glazebrook, K.C.B., Sir Arnold 
Gridley, K.B.E., Mr. F. Gill, O.B.E. (president, I.E.E.), Dr. 
S. 2. de Ferranti, Mr. С. Н. Wordingham, C.B.E., Mr. C. 
Le Maistre, C.B.E., Mr. A. C. Cramb (hon. secretary, 
I.M.E.A.), Mr. R. T. Nugent (director, F.B.I.), Mr. D. N. 
Dunlop (director, B.E.A.M.A.), and many other distinguished 
representatives of industry and commerce. 

After the loyal toast had been proposed by Lord Derby, who 
presided, Mr. B. Longbottom, M.I.E.E. (chairman of Council), 
proposed ''Our President," remarking that this was the first 
opportunity the members had had of meeting him. He said 
they appreciated the honour conferred on them by Lord 
Derby by accepting the office of president; his services to the 
State were too well known to need mention, but his services 
to industry were nowhere so highly appreciated as in his county 
of Lancashire, where he was associated with cotton and 
engineering. In recent times the voice of industry had become 
inore audible in the councils of the nation. 

In responding, Lord Derby said he was deeply grateful for 
the great kindness that had been shown to him, and was 
glad that industry was becoming influential in Parliament, 
and was receiving more consideration from the Government. 
He had just received an intimation that the Prince of Wales 
had accepted their invitation to dine with the Association on 
November 15th, 1923, and he was delighted that the Prince, 
who was so deeply interested in the great British Empire 
Exhibition, would come to dinner with those who could соп. 
tribute so largely to its success. 

Sir James Stevenson proposed '' The Industry," and point. 
ing out that they used always to say ‘‘ Never Again !'' he asked 
what had become of that policy. It was vital to have besides 
the means of defence the nucleus of industry itself—not only 
men but also material. For three years he had been hammer. 
ing away at Empire development, but they were missing their 
opportunities, and he appealed to the Association to endeavour 
to make the country self-supporting. 

Mr. P. J. Pybus. C.B.E. (member of Council), responded, 
referring first to the great services rendered by 51: James 
Stevenson not only during but since the war, of which his 
acheme for the world standardisation of the price of rubber 
was an instance. 


Lord Derby proposed *‘ Our Guests," with special reference 
to those who were working for the success of the British 
Empire Exhibition. Coupling with the toast the names of Sir 
Joseph Cook and Sir Richard Glazebrook, he said it was very 
necessary to develop the Empire, so that they should be de- 
pendent on themselves and not on others. The British was 
the only race that knew how best to colonise. No one but 
those at the War Offive knew what they owed to Sir Richard 
for gauges during the war. 

Sir Joseph Cook, in responding. mentioned the manufac- 
ture of turbines and the development of lignite deposits in 
Australia, and said that to return to pre-war conditions was 
unthinkable—they must "look forward," and overcome the 
difficulties arising out of the war by the development of 
electrical power. 

Sir Richard Glazebrook said that until he read the report 
of the Association he had not realised the B.E.A.M.A.'s ap- 
preciation of the importance of the applications of science to 
industry, or the part that it played in standardisation and 
research. The B.E.S.A. report No. 168 was the outcome of 
strenuous efforts for years past; he was glad they had been 
able to persuade other nations to accept their proposals. "The 
work of the B.E. A. M.A. Research Association was most profit. 
able to industry. | 

Lastly, Lord Derby proposed ‘‘ The Health of Sir James 
Stevenson," who briefly acknowledged the compliment. 


THE ELECTRICAL DEVELOPMENT 
ASSOCIATION’S LUNCHEON. 


ON March 16th, after the annual general meeting, the Asso- 
ciation entertained a number of guests at luncheon at the 
Hotel Cecil. The president, Mr. W. B. Woodhouse, occupied 
the chair, and amongst those present were the Right Hon. 
Viscount Haldane, K.T., O.M., Sir Kenneth W. Goadby, 
K.B.E., Sir Harry Haward, Major Sir G. C. Hamilton, 
M.P., Sir Edward Manville, M.P., Alderman W. Walker, 
Councillor E. C. Ransome, O.B.E. (immediate past-president), 
Mr. Ll. B. Atkinson, Mr. A. F. Berry, Mr. R. A. Chattock, 
Mr. D. N. Dunlop, Dr. W. H. Eccles, F.R.S., Mr. R. G. 
Elis, M.P., Dr. S. Z. de Ferranti, Mr. E. Garcke, Mr. F. 
Gill, O.B.E. (president, I.E.E.), Mr. J. S. Highfield, Mr. B. 
Longbottom, Mr. C. H. Merz, Dr. A. Russell, Mr. W. O. 
Smith, Dr. A. A. Campbell Swinton, F.R.S., Mr. C. Н. Word- 
ingham, C.B.E., Mr. J. W. Beauchamp (director, E.D.A.), 
and many other well-known representatives of engineering and 
industry, nearly 300 in all. 

After the loyal toast, Lord Haldane proposed '' The Elec- 
trical Industry,” emphasising its dependence upon scientific 
progress and the value of research as exemplified in the history 
of the electric lamp. Great economy of coal could be effected 
by the substitution of electricity for steam power, and he 
anticipated an enormous development of electricity. supply. 

Mr. W. B. Woodhouse responded, referring to the relative 
prosperity of the electrical industry compared with other in- 
dustries during a period of great depression. A rapid rate 
of electrical development implied the aunual provision of a 
very large amount of capital, which would be more readily 
found if it were realised that electricity supply was a staple 
industry, whose prosperity was essential to the country as 
a whole. Very valuable work was being dcne by the Associa- 
tion and other bodies. The supply undertaker, manufacturer, 
and contractor could derive much benefit from collaboration ; 
for instance, electric cooking could be rapidly developed only 
by hiring out the apparatus, and in this movement the three 
working together could do шиси better than as individuals. 

An abundant and widespread supply of electricity was more 
important than an extremely cheap supply; the work of the 
Electricity Commissioners was bearing fruit, and eventually 
cheapness would accompany abundance. In a few years 
there would be an enormous demand for electrical machinery 
and apparatus. 

Mr. 11. B. Atkinson (chairman of Council) proposed '' Our 
Guests and the Press," recalling the early days when elec- 
tricity supply was started by enthusiastic engineers whose 
whole time was occupied with technical matters; it was now 
necessarv to educate the public with regard to what electri- 
city could do for them. According to the Electricity Commis- 
sioners the consumption of electricity iu 1926 would be about 
double what it was in 1991—the work of 40 years equalled in 
four! The industry had no reason for being despondent with 
that future before 16. 

Sir Kenneth Goadby responded, pointing out that electri- 
citv had enabled all sorts of scientific quantities to be measured ; 
it was of the greatest value to a doctor engaged in research. 
It'was also an aid to hygiene; the electricully-driven fan had 
done more than anv other device for the prevention of 
disease, especially in dangerous trades. Electricity gave hope 
for the abolition of smoke, and, in cooking it ensured the 
absence of dust and noxious vapours. He favoured the ''halt- 
electric house," having one fire to heat water and destro- 
rubbish, but otherwise electrically heated. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
addrees in our possession. 


The Placing of Contracts by Public Bodies. 


Mr. Austen Stigant’s insinuating letter of the 12th. instant 
confirms the writer's contention that. there is at least one 
person incapable of considering a proposition on its own merits 
and without the introduction. of extraneous matter or the 
trailing of the proverbial red herring. 

W bils t not desiring to emulate your correspondent’s concep- 
tion of the ethics of public discussion. it may be stated that 
the imputations made by him or the inferences which he 
draws from his Investigations at Somerset House and which 
he would convey to vour readers are unworthy of the privilege 
of your Correspondence ” columus. As a matter of fact, 
Mr. Stigant uught have informed himself of as inueh and 
more than he has set out to disclose hud he availed huuselt 
of the opportunity purposely presented to him by the writer 
only two days previously, at an annual gathering of old 
friends and associates. He preferred, bowever, to place his 
own construction on a disceverv which had already been made 
public bv the London Gazette and other interested journals 
throughout the length and breadth of this country. 

The Société Savotsienne de Constructions. Electriques, of 
Aix-les-Bains, and the Savoy Electrie Construction Co.. Ltd.. 
have absolutely no connection with each other, and the latter 
has not figured in any form whatsoever in connection with 
the business of the former company, as is well known to all 
those who have bad occasion to. transact business with the 
S.C.E. through its representative in this country. For your 
information, Sir, certain documents are attached hereto, and 
it will be observed that there is no foundation for the thinly 
velled unputations of your correspondent. 

teferring to your correspondents, the writer entirely agrees 
with Mr. Goldstone in the existence of the abnormal condi- 
tions Which аге the concomitant aftermath of war. ‘Phe 
complexity of the problemi is great, indeed so great that think- 
ing men of the same school of theught are. to-day, divided as 
to the best solution of the problem: however, since the publi 
cation of the first letter on this subject, further evidence 
on high authority has appeared in support of the principles 
outlined by the writer, as instanced by a speech of the Chan- 
cellor of the Exchequer at the Caxton Hall, on the 6th instant, 
ciz :— 

t There is a very curious faet about our trade that came 
to my notice on Investigation. It is this: That in whatever 
part of England you live, or whatever vour oecupation or 
want of occupation may be, your prosperity and the pros- 
perity of the country are intimately bound up with the 
export trade of the country. Peace and stability are abso- 
lutely essential for trade; not only the stability of the soctal 
xustem, but stability of Prices, Currency and Echanges," 
(Italics are the writer's.) 

Proceeding, he instanced the fact, coutrary to expectations, 
that the percentage volume of trade, af looked at in groups 
all over the world, remains almost constant when compared 
with the percentage of the pre-war trade. Jn other words, 
that we stil have as large a proportionate percentage and in 
some parts of Europe as large. or even a larger, bulk of the 
trade than before the war; and he continued as follows :— 

This shows us, i£ we did. not realise it before, that the 

Whole world. is iudissolubly bound. together in matters of 
trade, and that itis diepossible for any considerable: areca 
uf the world to prosper. permanently while other parts of 
the world are out of action, This should nerve us to help 
restore the counties Which are too weak to set on their 
less by themselves; 

With regard to vonr other correspondent. Mr. Ro H. Scho- 
field, the writer as reluctantly eomioelled: to join issue with 
hin on tvo points: (D The reference to patriotin. and 
(2) to capital cost of £260 quoted, to which Mr. Sehofteld 
takes excention. 

The general sense and meaning of the werd I" patriotism 7 
is differently regarded by those who served their cnountey 
during the war in the militant services or Government depart- 
ments and by those who retained their positions and continued 
In their ordinary occupations during the whole of that strenu- 
ous period. Мапу engineers of the former category, although 
they attained field rank and had other distinctions bestowed 
upon them, find themselves to-day (as a result of the treat- 
ment received at the hands of a grateful country) in the posi- 
tion of having te emigrate to take up orange growing, 
or of eking out a living as best they may in the country for 
Which they sacrificed so шшш: naturally they object. and 
object strongly, to the invocation of 7 patriotism © for the 
further aserandisement of the adininistrators and captains 
of industry at heme. Without going to the length of the late 
Dr. Johnson ain. his denunciation of those who abused. the 
word, one might appropriately quote the words of Lord John 
Russell on the intrednetion of the Retorm Act: © THERE os 
NOTHING хо Onpirots AS THE CANT ог PyritoTIs M, 

Regarding the second point. Mr. Schofield might be surprised 

loe. > that £200 was the pri e ef the transformers tarnished 
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by his firm to the Glasgow Corporation; and since one i- 
not aware of any cirecutustances which would cause a reduc- 
tion of УЗ per cent. in prices ketween the dates of the placing 
of the order referred to and the opening of this correspond- 
ence, one 1х forced to the conclusion that Mr. Schofield is 
not averse to using апу figure which will help him to make 
out a case when he so desires. 

Finally, Sir, your attention may be directed to a very small 
compositor’s error in the fifth paragraph of the writer's letter 
dated February 26th: The omission of the terminal letter 
“da” in the word " practiced,” which makes а very material 
difference in the sense of the paragraph. 

C. W. Crosbie. 


Bedford, March lith, 1923. 


Changing-over Networks from D.C. to A.C. 

Replying to the letters from " Distribution " and  ЕЛТ.” 
on the above subject, I am glad the former has called atten- 
tion to the possibility of taking a 3-phase 4-wire supply frorn 
the same transformers. This is quite a simple matter, and 
although it is dillicult in practice to balance the load on the 
two halves of the transformer, I do not think the out-of- 
balance matters much as long as the totul loud on апу one 
phase is within its capacity. 

I quite agree that it is possible 1n most cases to make 
the change-over without disconnecting the consumer for any 
appreciable time, if this is considered necessary. 

As regards motors, the single-phase commutator motor cer- 


“tainly bas a better power factor than the repulsion induction 


motor. At the time when we carried out the change in East 
Twickenham, the single-phase commutator inotor wus not 
asy to obtain, but in changes we have made in other districts 
since that date, we have installed a large number of cotumu- 
tator motors with perfectly satisfactory results. 

“ЕНЛ.” calls attention to probleins which, 
small, are sometimes very troublesome. 
rally crop up at the eleventh hour. 

Regarding the charging of accumulators, my rule for deal- 
ing with such has been as follows :— 

When the consumer is simply charging accumulators through 
his lumps, I have done nothing for hiia. 

Where he has gone to the expense of fitting up а proper 
charging board, then 1 bave supplied hin with an electro- 
lytic rectifier, which is a quite Inexpensive piece of apparatus. 

I do not think the supply authority is called upon to do 
anything in the former case, as the consumer has not put in 
any plant. to deal with the accumulator charging. 

[ should think the other problems mentioned by `’ 
could also be dealt ‘with by means of a rectifier. 

Our policy is to supply the rectifiers and give the consumer 
to understand that һе is responsible for their future uain- 
tenance. 

Ах regard the questions concerning rnotor-generators, I 
think such cases must be dealt with individually: it would 
be aitheult to lay down a bard and fast rule. 

When the supply authority installs the motor-generator for 
its own convenience, to save expense or with some other 
object, 1t can hardly expect the consumer to stand the losses. 
Ih such cases we also consider ourselves responsible. for the 
maintenance of the motor-generator. 

On the other hand, it a motor-generator is installed at the 
consumer's Wish because, for exataple, he has a prejudice 
against single-phase motors, then we think it is up to bhim te 
stand the losses und to maintain the niotor-generator. 


M. Farrer. 


although 
Moreover, they pene- 


И: 


Twickenham, March 1th, 1923, 


The Training of Engimeers. 

Your editorial article in last week's issue, calling attention 
to that most important matter © The triining of engineers `”' 
is certainly not untimely. 

At the present time, the facilities afforded to the voung 
man just out of college. to gam that practical experience 
which is so essential are very inadequate indeed. 

Only a few of the leading English engineering firms secun 
to realise the necessity of a systematically arranged course at 
Instruction, whereby а vounge fellow entering the works direct 
from college ean become thoroughly conversant with tlie 
practical side of his profession, 

Usually, when considering the matter, the emplover sees 
only the probable financial loss to himself. whieh such a 
scheme might entail. Tt. however, he were to take the wider 
view, he would. be prepared to risk a slight. financial loss. 
during the first part of a и training, and by alording 
hin good opportunities of learning rapidly, eventually turn 
out an etherent engineer, ee work during the latter part 
of his training would araply repay any financial loss he might 
previously have occasioned Tn addition, the employer. would 
have the opportunity of acquiring for his permanent stafl the 
services of an engineer already thoroughly conversant with 
the firmis methods, 

Apart fron the questien as viewed by the individual em- 
plover, there is also the larger aspect as uffeetine the whole 
of the engineering industry of the country. The future of 
engineering depends to a large extent/uüponcaucadequate supply 
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of fully qualified engineers, and whether or no this will be 
forthecining, is the all-important question which the heads of 
our manufacturing firms would do well to consider. 

Unless English “employers follow the example set by most 
of the American engineering concerns, and institute а compre- 
hensive scheme of training for young engineers, our present 
standin. in the engineering world will rapidly decline. 

There are hundreds of young men at the present day who, 
after spending two or three years at a technical college or a 
University, where thev have acquired an excellent technical 
education, entailing a heavy expense, can find absolutely no 


opening Where they can gain any practical experience. If 


x offered a post at a paltry rate 
gaining 


thev are lucky, they mav 
of remuneration, and presenting no opportunity of 
any useful experience. 

Under these circumstances, the scheme initiated by the 
Neweastle-npon-Tyne Electric Supply Co., although the ade- 
quacy of the remuneration is to be questioned, can be wel- 
cone «d as a sign that the question of ‘* Engineering Training ’ 
is bezinning to receive some of the attention that has been 
long overdue. 


March 10th, 1923. Young Engineer. 


I have read with interest vour account of the new scheme 
of the Newcastle-on-Tyne Electric’ Supply Co. for the training 
of enzineers, The scheme is rightly described as being much 
more comprehensive than the old one and will probably be 
much more expensive. Old N.E.S. Juniors will gasy with 
surprise to find the company entering into agreements to pav 
asum of over £2,000 to eight students fron. whom ** they do 
not expect to receive any useful service ` for three vears, and 
itis te be hoped that, to avoid a dead loss, at least one 
af these aspirants will be fcund suitable for recommendation 
for further employinent at the end of 29 months. 

Apparently, some 450 inen, after receiving training under 
the old scheme, either could not be found employment or did 
not wish to stay with the company. These men will all have 
testimonials setting forth the valuable experience they have 
gained with the Neweastle Electric Supply Co. Perhaps it 
is toe obvious to suggest that an advertisement inight find 
among these “a number of fully qualified men more suitable 
for йт responsible positions in the company’s business.” 
(Last paragraph of account.) 

Marci ҮЙ, 1925. Junior. 


The Price of Electricity. 

А «тапа suburban electricity supply company, from which 
I have the misfortune of having to purchase energy, sent me 
with tay last bill a red printed slip showing a reduction (sic) 
In the price of electricity and the rent of meters. The reduc- 
uon cenststs of :— 

Subject to minimiums, for lighting, after the first 50 units 
a reduction from Is. to Ild. per unit; after the next 90, u 
further reduction of 4d. per unit up to and all over 250 units, 
KL per unit for lighting. May Lask: Is this the most erpen- 
sire. cote in the w ‘orld? i 

Thes then pass on to the reduction in power. For the first 
JOO units consumed per quarter, one has to pay the mere trifle 
ot Td. per unit, but if one takes a little over 33,100 units per 
quitter, this benevolent company only requires За. per unit. 

[t can be readily understcod, therefore, that such things as 
electrical deanestic appliances. are more or less an unknown 
quantits. Can something be done to relieve the unfortunate 
сопе, OP ds this a possible cuse for the Electrical Develop- 
ient pe tation’ 


Marcas th, 1928. Disgusted. 


Electrical Engineers’ Remuneration. 


In the © Correspondence " columns of vour issue of the 2nd 
inst.. 7 Electrical Engineer," in his second sentence, says 
that he thinks that electrical engineers are deteriorating in 
Value “Tim view of tbe faet that many unskilled men are 
receiving better remuneration.” 

]t 1- knewn that daring the war the ratio of pay as between 
tained technical men and manual workers greatly changed. 
Moreover, the rates of pay prior to 1914 for various grades of 
technics! engineers were considered by many to be quite 
inadequate. But it serves no useful purpose to gener rali-e in 
the manner of © Electrical Engineer. 

Пе can only make an attempt to get such improvement if 
and when it bas been established what rates of pay are the 
ecrreet ones for technical men ob various grades. 

This Society is conducting an investigation into current 
lates: pre-war rates; and the market-value rates to-day for 
sane ot the grades of technical workers—chiefly. to begin 
with, electrical engineers. [t will also compare such rates with 
those obtaining m certains branches of the profession. as, for 
instance. these paid and employed by municipalities, the Civil 
Service, &e., Where toportant considerations of superannua- 
tion influence the rates. 

Jt " Electrical Engineer " cares to put himself in touch 
with this Society he may learn what is being done. and it 
may be of assistance to him. 

The Secretary, 
The Society of Technical Engineers. 


Lordon, March Ath, 1025, 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED. 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DkLL AND 
STSPHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 


9,848. '' Telephone receivers." E. P. di Cassibile. 

9,854. '' Electric traction systems." Fabrik Elektrischer Apparate. Sprecher 
and Schuh Akt. Ges. in Aarau. [February 28th. (Switzerland, July 12th, 1922. 

5,860. '' Electro-magnetic transmission of power оп vehicles.'' Hobdell, 
Way & Co., Ltd., and M. Payne. February 28th, 

$9,869. '' Sparking plugs." Lb. Chambers (aüdministratrix of A. Chambers). 
February Wh. 


February 28th. 


29,867. “ Manufacture of storage batteries," G. Shimadzu. February 28th. 
Japan, jure Ist, 1922) 
5,872. Treating substances in an electrico ficld." L. Heis and H. 


Jezler. February 28th, (Switzerland, March 2nd, 1922.) 

5,578. "Jk plugs." W. F. M. Edwards and W. M. 
ruarv 28th. 

2,579. * Holding means for tuning coil." W. M. Edwards and Ө. Е. 
Yeo. February УБ. 

5,881. "t Storage-battery containers," J. M. 
tery Container Corporation, Ltd. February. 28th. ; 

5,890. tt Electrolytically refining tin bullion." E. C. R. Marks (American 
Smelting and Refining Со.). February 28th. 

9,892." Electric ume switches," J. Ө, Statter. March Last. 

5,897. 8 Terminal for cables of clectric. circuits," R. J. Hail and T. C, 
Winfield. March 1st. 

3,908. '' Telephone exchanges." H. E. Morrish. Mareh lst. 

5.920. “ Wireless telephonic receivers." F. H. Elson und J. A. Newby. 
March 1st. 

0,991. '* External electric water-heater for washing appliances, Xe." AL €. 
Haanmonds. March Ist, 

5,084. " Electric junction botes; D. Harvie. March. Ist. 

3,938. °° Perforators for automatic telegraphy.” оц Bios. (London), 
Ltd., and H. H. Llliss. March Ist. 

W971, '* Wireless apparatus."  I[granic Electric Co.. Lid., and S. R. Wright. 
March Ist. 

3,972. © Gas impervious containers," British Thomson-Houston Co., Ltd. 
March Ist... (United States, May Sth, 192.) 

5,973. '' Arrangement for multiplying tension and converting current of 
electric generator, Ке? Soc. Drault ct Raulot-Lapointe. March dst. (France, 
March 3rd, 1922 

5,975. t Electric. transformers.” B. Chapman, 
trical Co., Lid.. and G. North. March Ist. 

m9854. “ Electric heating apparatus." J. Lightfoot. March Ist, 

5,988. “Supports, &c., for telephone receivers.” G. H. Le Grys. 
1м. 

6,000, °° Tramway crossings.’ R. D. Ransford (G. Macaire) March Ist. 

6,001. * Electric. liquid heater." О, Bernteld and R. М. Нег. March 
Ist. 

6,003, ©“ Electric contacts for rotary electric. furnices, &c." AL Р. Pehrson 
and J. Prentice. March dst. , 

6,010. t Sound-anplifying chambers," A. Soine. March. Ist. 

6,023. t Thermionic valves, &e2? T. E. Соир, H. G. Hughes, and €. 
Seymour. March Ist. 

6,035. Тоор for closing butt joints. tramway rats. Nc," А, Cheshire. 
March 2nd. ? 

6,049, Commutators, &c., for ignition systems of. internal-combustion en- 
gines." WLS. C. Glover. March. 2nd. 

6.064 Windmill for driving electric generating machines," F. Dickie 
and W. Dickie. March 2nd. 

6,066. Electricity: meters." R. Amberton, March 2nd. 

6,071. ** Automatic. transmitters for telegraphre systems." A. Gordon and 
Siemens Bros. & Co., Ltd. Yorch 2nd. 
6,072. "'' Electric. protective. sy siens 

L. €. Grant. March 2nd. 

6,075." Electric reproducer for gramophones. С, F. 
Reep. March. 2nd. 

6.077. " Devio for eliminating distortion of sound in wireless. instru- 
ments" Roo МКИ. Mareh 2nd. 

6,083. ** Insulated. electric сар 
їл, and €. W. Ras. March 2nd. 

6,089. t Seeondary batteries; F 

6,091. “Crystal detector for wireless. receiving 
Parker. March 2nd. 

6.095, © Crystal lor wireless. receivers. EF. Barker & Son, Leb, and F. 
№. Barker. March. 2nd. 

6,106. ' Locking devies for electric incandesceni Lunps." E, G. Pyar. 
March 2nd. 

6,117. © Container for wireless recelvin; — apparztus;"" А. G. Langies. 
March. 2nd. 

6.125. t* Thermionic. valve circuits.” P. W. 

6,124. '" Loud-speaking — telephones," Ges. fur. 
March 2nd. (Germany, August 24th, 1922.) | 

6,141. “ Automatic telephone systems.” Automatic Telephone M inufactur- 
ing Co, Ltd.. and R. Bowland. March 214. 

6,165. * Electric welding, Nc., device for usc under twater.’” J. McPherson. 
March 3rd. 

6.169. '* Wireless аспа” J. Chalk. March srd. 

GTI. t Method o£. connecting multiple Hest "phones te wir b ss receiving 
Ses Alen. March Brd. 

6.193, © Mechanism dor operating electric 
March Ard. 

6.207. “Wireless crystal detectors.” A. G. Liddaman. March 3rd. 

6208, Holding wireless. erystals, Ке” AL б, Fiddaman. March 3rd, 

6209. "Case for sparking plugs. P. W. Glanville. March 3rd. 

R23. © Electric terminals." H. D. Butler. March Яг. 

621K, ' Manufacture. of wire’ S. O. Cowper-Coles. March. 3rd. 

6219. “ Manufacture of. metallic objecis bv «1с tro-deposition. S. О. 
Cowper-Coles. Mareh did. 

620, ©“ Manufacture of metallic objects by electro-deposition.” S. O. 
Cowper-Coles. Mareh 3rd. 

6223. "t Production. of О. 
Cowper-Coles. March 3rd. 

6224. '* Manufacture. of wire’ S. O. Cowper-Coles. March 3rd. 

6228. Electro«deposition. of metals." S. О, Cowper-Coles. March ord. 

6.230, ' Mechanism for bringing rotating shafr to rest.” British Thomson- 
Houston Co., Ltd. March Sra. 

6,240, '* Electric. discharge devices," Western Electric Con Ltd. 
Electric Co. Ines Mareh 3rd. 

6241. "* Automatic switching telephone systems. Western Electric Co., 
Ltd. March. 3rd. (United States, Mareh Brd. D2) 

6.250. *' Battery units. A. E. Jones and М. Рог, 

6,2351.  Flectrostutic separation of parties.“ HO S“, 
Metropolitan Gas Co., and W ondal! Duckham X fones 01920), Ltd. 

6.262. ‘Sparking plugs." C. A. t. К. Jones. Marib oth. 

6,264. “ Splash-guards for tramcar wheels.” J. E. Patterson and A. D. 
Searlett. March oth, 

6,275. Sparking plugs.“ G. H. Ward and J. White. March 5t. 

ӨТӨ. ** Wireless receiving sistems." J. Bo {арнау March. Sh. 

6284. '* Manufacture of heating conductors fer thermic telephones.” E. D. 
Young. March oth. 


Edwards. Feb- 


Milgren and Canadian Bat- 


Metropolitan-Vickers Elec- 


March 


Eb eoical Bnproveinents, Ltd., and 


Hilton and T. H. 


Callender’ Cable and Construction Co., 


Мен. March 2nd, | 
apparatus, H. W. 


Wilbeos. Mareh 2nd. 
Drahtlose Telegraphi- 


switches.” К. В. Cox. 


metallic tubes by  cl-etro-depusition.”" S. 


(Western 


March 3rd. 


hath kl. South 
March 3rd. 
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t.2*5. "' Magnetisers for remagnetising magnets of magnetos," W. Fisher. 
March oath. 

0,250. "' Burglar alarms," J. E. McBride. March oth. 

06,290. “ Primary electric battery.” D. А. Nicoll. March oth. 

6297. “Electric apparatus for sound = reproduction,  &c."' A. М. 
MacTagpgart and A. T. Scott. March 5th. 

06,305. '' Detectors for wireless telephony." W. M. Betts and S. E. Grubb. 
Murch Sth. 

6,317. “Smelting and clectrolysing processes." R. Rodrian. March 5th. 
(United States, March 3rd, 1922.) 

6,320. ‘Sparking plugs.” Nume Akt. Ges. March otp. (Germany, De- 
cember 8th, 1922.) 

6,396. "'' Electric cables." Western Electric Co., Ltd. (Western Electric Co. 
Inc.. March 5th. 

6,337. © Tuning-stand for wireless receiving apparatus." R. L. Beaumont 
and T. E. Beaumont. March 5th. 

6.344. © Means for driving generator armatures." J. Е. Cullin. March 5th. 

6.5346. '' High-tension cut-out sistems, Ас.” E. C. R. Marks (Delta-Star 
Electric Сол. March Sth. 

6,349. '' Electromagnetic 
March 5th. 

6.350. * High-speed continuous-current. engine.” 
tenko. March 5th. 

6.303. '' Incandescent electric 
(France, March 4th, 1922.) 

06,399. " Electric connectors," T. D. Ward-Miller and Sterling Telephone 
and Electric Co., Ltd. March Sth. 

6.371. '' Electric insulating materials.” W. S. Flight and E. B. Wedmore. 
March 3th. 

6,374. ‘* Tuning of magnetos." T. Cockerill. March 6th. 

6,378. © Electric motor starters.” Brook, Hirst & Co., Ltd., and J. A. 
Hirst.) March 6th. 

6.379.‘ Apparatus for obtaining supply of electricity." C. A. Battiscombe 
and E. W. Nesham. March 6th. 

6.9400. '' Telephone receivers." J. W. Dungey. March 6th. 

6.403. “| Wireless receiving apparatus," F. W. Coomber. March 6th. 

0,406. “Arrangements for operating electrically-driven 
Deutsche Solway-Werke Akt. Ges. and P. Lith. March 6th. 

0.421. © Automatic metering of telephone calls and electric relays.” A. J. 
Wheeler, March 6th. ` 

6.423. Ignition mechanism of internal-combustion engines.” F. W, 
Lanchester. March 6th. | 


6,424. '' Electric contact-making devices." L. Е. Braun and E. L. Conradi. 
March 6th. 


6.425. | M lf-starters for imotor-vehicles." А. Pagis. March 6th. 


6.428. “ Swivel joints or couplings for flexible electric leads." J. E. S. 
Trelawny. March 6th. 

6,433. Call-sigoal receiving apparatus for telegraph, &c., stations.’ 
A. К. S. M. de Carvalho. March oth. (Portugal, December. 4th, 1922. 
ame E Magneto electric ignition and lighting apparatus." G. Unterberg. 
March 6th. 


_ 5,493. Combined electric motors and pumps." T. L. R. Cooper. March 


engine." — N.  Japolskv and M.  Kostenko. 


N. Japolsky and M. Kos- 


lamps." Сб. Weissmann. March 5th. 


machinery." 


6.456. '! Electric switches." C. A. F. Fennell and C E. Foster. March 6th. 


0,499. Make-and-break apparatus for ignition magnetos." E. W. Gauthier. 
March 6th. (Belgium, March 17їҺ, 1922.) 


0.471. "' Microphonic transmitters, tekphonic receivers, &c.” W. J. Brown, 


J. W. Buckles, E. J. E. Hubbard, and Metropolitan-Vickers Electrical Co., Lu. 
March 6th. 


6.472. " Caps or covers for telephone, &c., mouthpieces.” N. E. Davis. 
March 6th. 


6,475. '' Apparatus for counting telephone calls.” D. S. Ellis. March 6th. 
(Australia, March 7th, 1922.) 


6,479. '" Sparking plugs." О. E. Jones. March 6th. 


6,480. * Electric switches.” British Thomson-Houston Co., Ltd. (General 
Electric Co.). March 6th. | 


6,490. °° Electroe-compresSors;" G. Duboulet, R. V. Hebert, F. Leconte, and 
W. Treherne. March 6th. 


6,495. “ Wireless telephone receiver.” R. A. Smith. March 6th. 


6.498. “ Gramophone power transmitting microphone." P. St. J. 
March 6th. 


6.967. *' Wireless telephone apparatus." F. H. Elson and J. А. Newby. 
March 7th. 


6,984. “ Variometers for radio telegraphy, &с.” J. A. Ward. March 7th 

6.992. “Stands for displaying goods ог for holding electric lamps, Xc." 
W. F. Cook. March 7th. Я diu 

6,593, '' Variable resistances.” 
H. Street. March 7th. 

6.6001. “ Electric battery cells.” R. Oppenheim. March 7th. 

8613. “ Long-distance telephony." B. E. D. Kilburn tNaamlooze Vennoot- 
schap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 


6.614. " Long-distance telephony." В. E. D. Kilburn (Naamlooze Vennoot- 
echap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

6,615. * Long-distance telephony." B. Е. D. Kilburn (Naamlooze Vennoot- 
echap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

nole. ** Long-distance telephony." B. E. D. Kilburn (Naamlooze Vennoot- 
&bup de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

6.617. '' Long-distance telephony.” 


Heaton. 


Co-operative Cinematograph Co., Ltd., and 


D. E. D. Kilburn (Naamlooze Vennoot- 
echap de Nederlandsche Thermo-Telephoon Maatschappij. March 7th. 

6,618. ** Cables for long-distance telephony." B. E. D. 
looze — Ve nnoutsciiap. de Nederlandsche 
March 7th. 

6.619. ** Cables for long-distance telephony.” B. E. D. Kilburn 
looze — Vennootschap de Nederlandsche Thermo-Telephoon 
March 7th. 

6.020. “ Long-distance telephony.” Naamlooze Vennootschap de Neder- 
Ios he Therimo-T eclephoon Maatschappij. March 7th. (Germany, March 7th, 
әз, 

6,026. tt Loud-speaking telephone receivers," 
(Western Electric Co. Inc). March 7th. 

CSI. Submarine telegraphy. E. S. Heurtlev. March 7th. 

tud. '* Metering arrengements for telephone systems. Automatic Tele- 
poene Manutacturing Co., Leid., €. Gillings, and W. O. Passmore. March 7th. 
6642 Sectional electrolstical depositions of metals.” G. A. Miller. 
March &th. 

6.043. '* Hluminating signs, &c," J. McCreath. March Bth. 

6.644. " IHlluminating signs, &c.” J. McCreath. March Sth. 

nbd. UC Dhermionic valves." A. W. Dransfield. March 8th. 

6.000. '' Wireless apparatus." L. C. Byyrave. March 8th. 

6.072. " Electric sound-producing horns.” W. A. Crossbee. March 8th. 

6,682, | Reflectors for electric, &c., lights.” V. Barrett. March &th. 

6697. t Electric. iwlicating apparatus," A. C. Brownfield. March 8th. 


6.608. !'* Electric hand irons, &c."" Electric Heating and Hardware, Ltd., 
and F. J. Winebery. March Rth. 

6312. '* Natomatic— telephone — systems." Western 
Их акп А Polinkowsky), March Sth. 

6.717. ''Crvstal receiver sets for radio telegraphy, &с. V. T. 
March Sth. 

6.721. "Ес switchgear. 
Electrical Co, Lid. March. 8th. 
6:427. '"" Variable inductances, resistances, &c." S. S. Austi 
L.-4. March 8th, шыл Sor 
6.729. S Wireless receiving apparatus. ™ E, A. R. Morton. March Rih. 


бем. " Radio'ogical tebi.” C. de Boissiere, March ath. France. March 
"th. Иш 


Kilburn (Naam- 
Maatschappij). 


Thermo-Telephoon 


(Naam- 
Maatschappij). 


Western Electric Co., Ltd. 


Electric Co., Ltd. 


Smith. 


T. C. Christianson and Metropolitan-Vickers 


В. Hodgson. January 24th, 1922. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings wili be taken. 


1921. 
** Differentially-acting clectro-responsive apparatus." British Thom- 
sun-Houston Co., Ltd., and А. S. Fitzgerald. August 22nd, 1921. (193,434.) 

22,53. © Wireless telegraphic apparatus." W. Н, Wilson. August 291th, 
1921. (Cognate application, 16,305,22.) (193,438.) 

22,982. ‘* Lamps, searchlights, and the like." J. G. Smith. August Әһ, 
1921. (193,439.) 

28,199. '' Arrangement for driving puper-making machines and other Ma- 
chines. English Electric Co., Lid. | F. Crowley). | October. 26th, 1921. 
(193,458.) 

30,275. * Lighting of vehicles or the like by electric lamps." J. Н. Good- 
win and С. К. Cowan. November l4ih, 1921. (193,460.) 

31,122. “ Commutation of direct-current. machines." Forges et Ateliers. de 
Constructions Electriques. de Jeumont. November 23rd, 1920. (172,008.) 

31,249. '' Electric switches." Western Electric Co., Ltd. November 26th, 
1:230. (172,013.) 

31,274. '' Electrical switching devices, particularly intended. fer use wiih 
suund-warning signals." J. F. Monnot. November 22nd, 1921. (193,484.) 

31,394. * Electric. switches." British Thomson-Houston Co., Ltd. (General 
Llectric Co.). November 23rd, 1921. (193,499.) 

31,630. '' Apparatus for the reproduction of sound waves." R. Mylo. 
December 9nd. 1920. (172,296.) . 

31,642. "' Electrical fuses.” W. E. Bottom, M. H. Goldfarb, and W. M. 
Barrington. November 25th, 1921. (193,905.) 

31,655. “ Telemotor apparatus." W. J. Paulin and T. C. Fortune. Novem- 
ber 20th, 1921. (193,511.) 

31,741. “Systems of illuminatior* employing artificia] light," S. Nuthall. 
November 26th, 1921. (193,515.) 

31,816. '' Telegraphy." T. B. Dixon. November 28th, 1921. (Addition то 
120,899.) (193,518.) ` 

31,884. '' Electric igniters for pipes, cigars, and the like." К. M. Linfíoot. 
November 29th, 1921. (193,522.) 

33,107. *'' Thermionic valves." S. G, Frost. November 30th, 1921. (Cox- 
nite application. 17,265/22.). (193,525.) 
32,354. '' Electric magazine [ис] 

December 2nd, 1921. (193,937.) 

32,304. ‘ Generation of electrical oscillations by thermionic valves," Ges. 
für Drahtlose Telegraphie. December 4th, 1920. (172,320.) 

32,381. "' Electric switches." British Thomson-Houston Co., Ltd. (Gen- 
eral Electric Co.). December 2nd, 1921. (193,538.) 

32,447. “ Automatic electric welding machines." E. G. Budd  Manufac- 
turing Co. December 13th, 1929. (172,628.) 

32,096. *“ Anti-climbing devices fof par carrying electric transmission 
wires and the like.” P. G. Mitchell. ecember oth, 1921. 1193.545.) 

32,715. '' Dynamo-electric machines," British Thomson-Huuston Co., Ltd., 
und F. P. Whitaker. December 6th, 1921. (193,548.) 

33,470. '' Automatic electro-magnetic cut-outs or interrupters.” L. Kahn. 
December 13th, 1920. (172,960.) 

33,559. “ Control of valve transmitters for wireless signalling." A. Onwood. 
September l4th, 1922. (193,566.) 

34,145. '' Junction boxes for electric cables." G. Н. Scholes, A. W. Clare- 
mont, and L. B. Claremont (legal representatives of E. А. Claremont, de- 
ceased), December 19th, 1921. (193,578.) 

34.149. “ Electric conductor terminals," E. V. Ford. December 19th, 1921. 
193.579. 

е “ Electric motors." P. T. King. December 19th, 1921. 1193.580 ) 

34,165. “ Methods of making glass receptacles.” British "Thomson-Houston 
Co., Ltd. (General Electric Co.). December 19th, 1921. (193.581.) 

34,297. © Electrodes for arc welding and the like purposes." W. H. 
Boorne. December 20th, 1921. (193.585.), 

34,479. ''Sparking plugs." E. Martin. December 22nd, 1921. (193,589) 


1922. 

2914. "' Electric fittings and means for fixing same.” 
агу oth, 1922. (193,004.) 

„97. " Apparatus for wireless telegraphy and telephony for producing un- 
damped oscilations of short wave lengths." C. Lorenz Akt. Ges. und R. 
iderzog. July 2nd, 1921. (182,762.) 

496. "'' Telephone systems.” Automatic Telephone Manufacturing Co., Lid. 
May 3rd, 1921... (Addition to 163,807.) (179,510.) 

753. "| Protective devices for electric. circuits." British Thomson-Houston 
Co., Ltd. (General. Electric Co.), January 10th, 1922. (193,006.) 

911. '' Railway electric. motor-control. systems." К. Brooks and E. H. 
Crott and Metropolitan-Vickers Electrical Co., Ltd. January llith, 1922, 
(133,008.) 

1,027. ''Electric. railway motor equipments." KR. Brooks, N. E. Nurth, 
and Metropulitan-Vickers Electrical Co., Lid. January 12th, 1922. (193,611) 

1,198. “ [electro-magnetic releasing device." И. gangers. January 24th, 
1921. (174,3A1.) 

2,021. *' Retarding device for electric switches, automatic circuit-breakers, 
aud the like," W. Frisby. January 24th, 1922. (193,026) 

2,1520. ''Construction. of thermionic vacuum tubes.” L. G. 
(193,028.) 

2,151. ''Construction. of thermionic valves and other. vacuum tubes." L. 
G. Preston. and B. Hodgson, | January. 24th, 19:22. (193,029) 

2,916. '' Current-conducting seals for electric apparatus. British Thomson- 
Houston Co., Ltd. (General Electric Co.). January 27th, 1922. (0193,63 ) 

3,332.‘ Electrical indicating instruments." British. Thomson-Houston Co., 
Lid., and К. C. Ciinker. February 4th, 1922. 193,647.) ` 

3,980. *'' electro-magnetic devices." Н. €. E. Jacoby and New British 
Electric Supply Co., Ltd. February 10th, 1922. (194,657.) 

30591. ** Railway signalling systems." Automatic Telephone Manufacturing 
Co., Lid., and А. E. Hudd. February Шы, 1922. (лаал to 163.415.) 
(193,671.) с 

9,037. '' Electric incandescent lamps of the gasfilled type." General Elec- 
tric Co., Ltd. (Dr. A. Just). February 25th, 1922. (193,675.) 

6,392 " Headlights {ог motor-cars and like vehicles.“ J. 
$th, 1922. 193,685.) 

0,740. “ Wircless telegraphic and telephonic receiving instruments.” Н. P. 
P. Rees. March 7th. 1922. (193,690.) 

G,8»4. “Control systems and apparatus for dynamo-electric machines, ^? 
A. 5. Cachemaille (Westinghouse Electric and Manufacturing Со). March Sth, 
1922. (193,090) 

0,305. '* Telephone systems.™ Automatic Telephone Manufacturing Co., 
Ltd. February 23rd, 1922. (193,604.) E 

7,994. '' Motor and other vehicle lamps.” H. Lucas and W. Н. Eggington, 
March 4th, 1922. (Addition. to 175.520.) (193,700.) 

7.881. *'' Electrical massage apparatus," T. J. T. Hodgkinson. March 17th, 
1922. (193,708.) 

9,086. '' Frequency regulators for alternating-current circuits." F. W. 1 
Tall (Westinghouse Electric and 
(193,732.) 

11,145. “ Method of and apparatus for cutting a curvilinear passage in a 
plastic material." British Thomson-Houston Co,, Ltd. (M. F. 
April 20th, 1922. (193,742.) 

12,949. '*'Sound-reproducing machines," — British 
l.td.. (General Electric Co.)). May &th, 1922. 

14,460. '' Electrically-driven fans.” B. 
(193,760.) 

14,534. '' Timing device, principally. for use with telephones." 
May 23rd, 1922. (193,761.) 

18,224. '' Supports for telephone transmitters.” Automatic Telephone Manu- 
facturing Co., Ltd. December 19th, 1921. (190.441.) 

19,705. Bearings.” Mctropolitan-Vickers Æfetrical Co.. "Ltd. 
dih, 1041. (^4.4d5.) 
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industrial РИНЕ. <x 7 uH p 7 " Pa THE second annual meeting of the National Institute of 
Bilking the B.B.C. ... WE NEUEN g2 Industrial Psychology was held on. March 20th last in 
The Electrical Salesmanehip Conferences: . 432 the rooins of the Royal Society at Burlington House. 
The Therm to Stay... hi е M Е P: ..— 483 The meeting was well attended; and, since the subject 
The Situation of the German Electrical Industry.  ... .. 483 is one with which, whether consciously or unconsciously, 
The Electricity Supply Crisis — ... — .. — eee 483 every individual is ultimately concerned, we were glad , 
German Private and Communal Co-operation ... u ‚... 483 to observe that many women were present. ' The neces- 
The Electrical Equipment of the Theatre Royal. Manchester sary formal business having been got rid of quickly and 
(Шш) ee nee ee шз em зе oem зе 484 without difficulty, the meeting listened with close atten- 
The Caleulation of d.c. and a.c. Networks. by F. T. Chapman tion to the Earl of Balfour, Sir Charles Sherrington, 
(illus.) es — cee 2 s eee awa sets .. 486 M D P R S Si L > \ tocat " fpe # . 
New Showrooms at Leicester (illus)... — .. un. e. 488 M.D., P.R.S., Sir Lynden Macussey a K Cos Mirin 
Apprentices in the Engineering Trades, by Frederick W. Pope 489 Pugh, secretary of the Iron and Steel Trades Con- 
Legal a a n A К с. ae „. 490 federation, and Dr. С, S. Mvers, director of the Insti- 
Parliamentary Notes M 4 бк = 492 tute. It was regretted that Sir Robert Hadfield, who 
New Electrical Devices, Fittings, and Plant (il/us.) 492 had hoped to be present and to speak, was detained 
Correspondence— abroad. 
Tar EITA and the Broadcast Wireless Scheme... — ... 493 The Елкі, or BALFOUR expressed the opinion that the 
ting Terminology ... — T ЕТ SES e. 493 British nation had lerrated tl al f the work that 
Fair Trading—a Lesson from the Gas Industry ... .. 193 cha PUDE DS нан Us Pas S 
Changing-over Networks from d.c. to а.с... .« ws 493 science was able to do for society. Science, people are too 
Appointments Vacan; and '" Un-employment" ... ... 193 apt to suppose, is a matter for the scientist, learning a 
А New Type of Direct-current Watt-hour Meter (lus) — ... 194 thing which interests only the learned. This view 18 à 
The Sprague System of Automatic Train Control 194 profound mistake. The degree of apathy in the general 
Business Notes ... ees «s es ove es .. 495 public and among leaders of industry is indeed far less 
Notes... et ID ee I e eL I we 501 than it was even a short time ago, but it is still suffi- 
City Notes ... ©. .. e ш. tee e 505 cient to cause much anxiety to those who believe in the 
Stocks and Shares ... — ... .. .. s 008 bsolute necessitv for turming science to social account 
The Lethal Pipe, by Hugh M. Goody ... ee m: .. 509 a B К сов Мр наво ir iae qux 
Ba divalent Temperature Tests, by M. L- Kahn sto Since we have bodies as well as minds that must be 
Electrical Salesmanship ... ш. ш. tee 00e e 512 considered, physiology and psychology must work to- 
The British Electrical and Allied Manufacturers’ Association gether. Everything we do involves both a bodily rand а 
(Inc.) "I he Ses AY Ке v S .. 513 mental situation. The reports issued by the Institute 
Domestic Load Building ... И " E ids 514 show how much intelligent investigation and experiment 
The Bann Hydro-electric Scheme (illws.) ae 515 сап do to bring about improvement. Generalisation has 
The Architect and the Electrical Engineer... ae e. 516 been avoided. One of the most important directions in 
The Faraday Society ae ee de. ee. ase JOLT which intelligent effort is being pushed by the Institute 
Reviews... ene zm e zm en et e) 017 is the making of such experimental investigations as will 
ын а а И e 05e e 419 demonstrate what class of work will be most congenial 
uone pecifications ... .. ... see e. 420 to and most successfully pursued by a particular candi- 
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date for employment. If, as we observed in a recent 
article, we can be sure that we fit round pegs into round 
holes, and square pegs into square holes, the mental dis- 
tress and consequent inefficiency brought about by 
unsuitable employment will be eliminated. 

We wonder if we are too optimistic, or if it is the 
wish that is father to the thought, when we hope and 
believe that here we see some possibility of escape from 
unintelligent collectivism to individual freedom. It is 
the state of mental conflict with one's physical or human 
environment that brings about the discontent on tle 
part of the operative, or the tyrannical act on the part 
ot the foreman, superintendent, manager, or employer, 
that is so often found to be at the bottom of big indus- 
trial struggles. Sir Lynden Macassey, whose practical 
knowledge of labour problems is probably unequalled 
by that of any man now living, rightly pointed out that 
technical and practical ability, even when conjoined 
with judgment, tact, and discretion, are not sufficient to 
make a man a successful foreman. There must be а 
special ability to understand the mental make-up of the 
men whose labour he has to utilise. There are foremen’s 
schools in the United States, and that is undoubtedly a 
step in the right direction. To be Prime Minister, to 
edit a newspaper, to handle successfully a gang of men— 
these are things which, the average individual considers, 
require no training. Common sense, that most un- 
common of all the virtues, is the only thing that is 
needed. The work of the Institute will. in time, correct 
that erroneous view. 
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SIR CHARLES SHERRINGTON, after referring to the great 
service Which is already being rendered by the applica- 
tion of psychology to schools, said that equally good and 
important service could be given in advising how the 
unfavourable elements in the surroundings of the worker 
-could be avoided, and thereby what the Duke of York 
had called ‘‘ the commodity of happiness " largely in- 
creased and made available for more of the community. 
The Utilitarian school of philosophy believed, as those 
will remember who can read John Stuart Mill without 
getting angry, that human actions were determined and 
regulated by the consideration of what would produce 
the greatest happiness. We are inclined to believe that 
the conscious pursuit of happiness by the individual 1s 
the surest way of achieving unhappiness; but it will 
-undoubtedly contribute to the sum total of human happi- 
ness 1f we can remove those elements which do definitely 
cause unhappiness. The individual whose mind is occu- 
pied in the consideration of his or her own personal 
grievances, whether it is the ‘“‘ she says to me’’ and '' I 
says to her " of the domestic servant, or the electrical 
designer struggling to concentrate on a problem amid 
a bewildering noise of clicking typewriters and droning 
dictation to dictaphones, must give less than the due 
amount of mental energy to the service that ought to 
be rendered. 

The National Institute of Industrial Psychology, 
inadequately housed, with a laboratory that the Direc- 
tor, Dr. Myers, described as '' à wretched place," with 
no room for a library, is doing a work of national im- 
portance. The work it is doing has the support of 
labour, as was stated by Mr. Pugh, and of large em- 
plovers like Sir Robert Hadfield. It cannot touch the 
| problems confronting the industrial world without effect- 
ing improvement. Wehavesaid that the work it is doing 
is of national importance, but it is of individual im- 
portance too, and that is perhaps a bigger consideration. 
If the individuals are happy and contented, taking joy 
in their work, it necessarily follows that the nation will 
advance. Those characteristics of the English race, of 
which Froude speaks in his history of Queen Elizabeth’s 
reign—a disposition to be guided by past experience, 
together with a restless, impetuous energy which regards 
what has been achieved as a step towards higher con- 
quests—will produce their best results if properly guided 
and directed by those who have made it their life's work 
to study the psychological aspect of the matter. 

It is the duty of all who are directly or indirectly con- 
cerned with industrial problems, or who have the true 
interests of the nation and Empire at heart, to take an 
interest in the work of the Institute, and to support it 
by every means in their power. Anyone may become a 
member, and receive the journal, for one pound a vear. 
Donations, from those who сап afford them, will be 
thankfully received, and faithfully applied. 


AT the first statutory meeting of the 
British Broadcasting Company last 
week, the chairman, Lord Gainford, 
uttered a heartfelt protest against the 
wholesale evasion of the rights of the company which is 
well known to be carried on. Whilst some 80,000 
licences had been issued by the Post Office by the end 
of February, there сап be little doubt that the number 
of receiving sets in use runs into hundreds of thousands, 
the great majority being ''home-made." If this be 
granted, it is clear that both the State and the company 
are being defrauded to the tune of something like 
£100,000 a year, whilst the company is suffering a fur- 
ther loss on its manufacturing side, since ordinary 
licence-holders are required to use B.B.C. receiving sets, 
and it is quite certain that the bulk of the unlicensed 
listeners would be unable, because unqualified, to obtain 
* experimental "' licences, 

Plain words are necessary under such circumstances, 
and we do not hesitate to declare that those wlio receive, 
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and doubtless enjoy, the excelient programmes of musical 
and other entertaininent broadcast at great expense by 
the company from its five stations, without bearing an 
adequate share of the cost, and without any intention of 
paying for the privilege, are guilty of 4 mean and 
contemptible breach of trust. They are in the same 
category as those conscienceless persons who travel by 
rail without paving their fares, or crawl under tlie 
canvas into a circus tent, or divert their electricity past 
the meter. They are committing an act of dishonesty 
on every occasion when they receive the programmes ; 
they infringe not only the laws of morality, but also the 
law of the land, thereby rendering themselves liable to 
fines and imprisonment. They have not the excuse of 
the starving man who steals a loaf, for radio-reception 
is not a necessity but a luxury, and if they cannot afford 
the small outlay which would enable them to enjoy the 
service with a clear conscience, they would suffer no 
harm from leaving it alone. 

The reservation that we have made above with regard 
to the intention of paying for service relates to the class 
of persons—undoubtedly a very large one— who are will- 
ing to pay their dues but desire to make their own 
apparatus, yet are not qualified to acquire the experi- 
menter's licence. Something will certainly have to be 
done to meet their case; possibly a 10s. licence fee to- 
wether with a 10s. royalty fee, the whole of the latter 
and half the former to be paid to the Broadcasting Com- 
pany, would be found reasonable and just. Some idea 
of the probable trend of events may be gained from the 
experience of radio manufacturers in the United States ; 
according to the айу Mail New York correspondent, 
an enormous demand for parts of apparatus has arisen, 
and it is estimated—upon what basis we are not in- 
formed—that the owners of receiving sets number more 
than 14,000,000. If we may rely upon this precedent. 
it is clear that the third class will vastly outnumber the 
two licensed classes in this country also. Obviously the 
matter is of great importance, and no time should be 
lost by the Post Office in dealing with the situation. 

Another cause of loss to the company is the extensive 
sale of apparatus manufactured abroad, as well as of 
inferior and unauthorised sets which, it is said. fre- 
quently bear the B.B.C. transfer though no royalty is 
paid to the company in respect of them. There can be 
no doubt that the high prices charged for the genuine 
British-made sets stronglv tend to encourage such 
piracy. | 

In order that the broadcasting system may be 
successful and permanent it must be remunerative to the 
company which is charged with the duty of providing 
{һе service; unless it is permanent the innumerable 
traders who are retailing apparatus and materials will 
lose this new and lucrative business, and the many small 
companies that are being formed to manufacture radio 
goods will find that they have built upon sand. Hence 
it is in their own interest, to put the matter no higher, 
to urge their customers to conform with the regulations ; 
and thev owe it as a duty to the company on which their 
business ultimately depends to safeguard its rights so 
far as lies within their power. 


THE electrical salesmanship conter- 
ence on March 16th, reported in' this 
issue, was the last of the series for this 
session, and it cannot be gainsaid that 
they have done much good. They 
have, in a manner which has not been attempted before, 
brought prominently to the notice of all sections of the 
industry, and placed in proper perspective, the real 
fundamentals of the selling side of the electricity supply 
business. Indeed, these lectures in particular, and the 
work of the Electrical Development Association in 
general, may be said to have created a definite and now 
well recognised status for the commercial side of the in- 
dustry. ln a large measure in the past—and certainly 
before the advent of the E.D.A.—the commercial aspect 
of the industry was a sort of poor relation of the tech- 


The Electrical 
Salesmanship 
Conferences. 
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nical and engineering side. Now it is recognised as 
equally important; if anything, the commercial men 
зау be thinking that it is the more important. Of 
course, the only reasonable policy is for the technical 
and commercial sides to work in close conjunction. In 
the larger undertakings the commercial section will be 
separate and distinct from the engineering, for it is too 
much to expect the supply engineer to give full attention 
to both. On the other hand, there are the smaller 
undertakings in which the scope for commercial develop- 
ment is just as great in relation to the size of the busi- 
ness, but where the commercial and business-getting side 
must be under the direct control of the engineer and 
manager. 
able engineers and managers who have shown an equal 
aptitude for both sides, and whose scale of operations 
has permitted them to supervise both sections. For the 
sinaller people, as well as the larger, the organisation 
which the Electrical Development Association has now 
developed is of inestimable value inasmuch as material 
for propaganda and schemes for business developinent 
can be had for the asking. The E.D.A. is now in its 
fourth year, and never has an organisation justified 
itself more than this. Conferences for next session will 
be arranged in due course, and probably they will be 
held monthly instead of fortnightly. Notwithstanding 
their frequency this session, the attendances have been 
wonderfully good and the discussions long and keen, but 
the main purpose having been achieved, 27z., that of 
placing salesmanship in the electricity supply industry 
in its proper relationship to the other branches, there 
will not be the need next year for such frequent confer- 
ences. If those held this year have demonstrated one 
thing more than another, it is that there is a wealth of 
latent salesmanship talent in the industry which only 
needs the stimulus of an organisation such as the elec- 
trical industry now has, to achieve excellent results, 


THe report of the Departmental Corm- 
mittee to the Board of Trade on tle 
method of charging for gas on a 
thermal basis, which was recently 
issued, not only exonerated the “therm” but estab- 
lished it more firmly, recommending that its use should 
be extended to all statutory gas undertakings. The 
only concessions to the consumer that are suggested are 
that on their meter cards, invoices, &c., shall be jndi- 
cated the corresponding figures in terms of cubic feet. 

It is not for us to advise our friends and conipetitors 


The Therm to 
Stay. 


as to the conduct of their business; but we may say that. 


to measure their commodity in terms of one quantity 
and to charge for it in terms of another appears to be 
somewhat anomalous, and we fail to see how this round- 
about system can be, in the words of the report, '' the 
best safeguard of the consumer." As a matter of fact, 
it has been stated on excellent authority—that of Dr. 
Charles Carpenter—that the root cause of the public 
agitation last year was the adoption of too high a price 
for the therm ; evidently the ‘‘ safeguard "' was not then 
in working order. 


Tuis question was referred to by 
The Situation of Herr Karl Friedrich von Siemens at the 


the German recent annual meeting of the Siemens 
Electrical апа Halske Company in Berlin, parti- 
Industry. — cularly in respect of currency condi- 


tions. He stated that the difference 
between the internal and external purchasing power of 
the mark gave the impression to the situation of the 
moment, but the conyersion of marks by way of the 
United States dollar did not constitute any measure of 
value as to internal economic events. Тһе instability 
of the currency rendered it very difficult to compete with 
other countries, and because of that it was no longer pos- 
sible to establish properly the degree of productivity of 
German works. As compared with a vear ago. there was 
an increase in the unproductive burdens placed upon 


Several instances come to mind of extremely 


the industry, and unfortunately no improvement could 
be foreseen, especially as the forthcoming legal restric- 
tions would inipose new obstacles. 

As to the question of the rate of dividend, the chair- 
man stated that the X80 per cent. proposed on the 
ordinary shares corresponded to a yield on the present 
Stock Exchange quotation of 0.18 per cent., as cuinpared 
with 1.8 per cent. in the previous year, or a yield of 
0.016 per cent. in gold marks. The insignificant yield 
was a great danger to the industry, as if there was no 
adequate return, capital would seek other markets. 
The orders received by the company in March showed 
a diminution, and this movement was continuing. 
German sale prices were now above those of the world 
market prices; the electrical industry was dependent 
upon the high prices of materials and of wages, although 
it did not desire to sell at excessively high prices. 
The company only felt the etfects of the occupation of 
the Ruhr to a slight extent, and it was still possible to 
vet raw materials, partly with assistance from abroad. 
Naturally the financial requirements had largely in- 
creased, but the difficulties of production would assert 
themselves in a much greater measure. 


vcr A UN 


THE announcement that, as the result 
The Electricity of a conference at the Ministry of 
Supply Crisis. Labour, the representatives of em- 
рІоуегѕз and employed have agreed to 
resume the sittings of the National Joint Board has 
dissipated the uneasy forebodings that had begun to 
find expression in the daily Press, which only recently 
became aware that a crisis was impending in the elec- 
tricity supply industry. The conference lasted six 
hours, and according to the official statement, agreement 
was arrived at which removed the deadlock ; the case of 
the Halifax Corporation will be taken up by the Board, 
which will meet within a few weeks. Of course, there 
are difficult problems to solve, and we do not suggest 
that all is plain sailing vet; but the thing that really 
matters is the fact that the National Joint Board will 
resume its functions, and that common sense will again 
have a chance of obtaining a hearing. We trust that 
both parties will come to the next meeting in a concilia- 
torv spirit; concessions are due from both sides, but 
they can be amicably arranged under the egis of the 
Whitlev svstem, and that peace in the industry which is 
s» keenly desired by employers and employed, and is of 
the utmost importance to the whole community, can be 
assured. 


THE annual report of the Nuremberg 
German Private Electricity Company (late Schuckert), 
and Communal which is mainly occupied with the pro- 
Co-operation. motion and carrying out of electricity 
| supply schemes, refers to the special 
anxiety in the matter of raising tlie considerable funds 
required for the extension of works. The report states 
that consumers, particularly in the case of manufac- 
turers, have frequently been induced to participate in 
the subscription of capital for the development of instal- 
lations and especially for the erection of distributing 
lines. This problem has assumed great importance in 
connection with ‘‘ overland” stations in particular, 
and as a consequence of the support of the peasantry 
communes and among these of those owning forest land, 
it has been possible to provide a supply to many com- 
munes which in former vears were regarded as econo- 
mically out of the question, while the opening up of these 
country districts has also brought a market for the pro- 
ducts of the manufacturing firme. The report further 
states that the company is in negotiation with a number 
of towns with a view to the carrying out schemes of 
electrical production on a joint and economic basis, and 
that such work has already been commenced. Оп the 
other hand, the situation in regard to tramways has 
become worse in consequence of the increasing costliness 
of everything. 
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THE ELECTRICAL EQUIPMENT OF THE THEATRE ROYAL, MANCHESTER. 


THe Theatre Roval is well known to all visitors to Man- 
chester. It has a history which would make interesting 
reading if it were possible to reproduce it in anything 
like complete forin. Unfortunatelv, however, in a tech- 
nical paper one can but state that it was originally built 
in the middle of the eighteenth century, that it was first 
opened for strolling plavers, and that in the early part 
of this century it developed into a theatre on modern 


Fic. l.—INTrERIOR VIEW or THE THEATRE ROYAL, MANCHESTER. 


lines. It. has undergone many vicissitudes, but has 
earned a very high reputation, alike for the number of 
actors of front rank who have appeared on its stage and 
for the class of drama which has been portraved. — 

The latest development in the history of this theatre 
is one which would undoubtedly have shocked earlier 
generations, but which now can be described as being in 
accordance with the most modern ideas, for after the 
completion of a considerable scheme of rebuilding, re- 
decoration, and re-equipment, the | 
Theatre Royal Kinema has taken the 
place of the old Theatre Royal. 

From the point of view of the 
engineer, this conversion is ex- 
tremely interesting in view of the 
fact that a complete electrical instal- 
lation formed an important. part of 
the new scheme. Further, the in- 
stallation includes automatic control 
gear for the are projectors of a 
special tvpe which ensures the maxi- 
mum of efficlenecy and safety; in 
addition, the whole electrical control 
system 1х as siinple for the operator 
as 1х humanly possible, 

Power is brought into the building 
from the Manchester Corporation 
mains, and is transformed from 400 
volts d.c. to 100 volts d.e. bv the 
motor-generator sets seen in fig. 3. 
The lower voltage is required for the | 
operation of the projector ares. The 
general distribution to the various 
parts of the theatre where power is 
required is controlled by means of > 
the unit-type ironclad switchboard - Fig 
shown in fig. 2. This board is 
largely in accordance with standard 
practice, and affords an interesting example of the 
adaptability of the unit-tvpe arrangement. 

As already indicated, the main points of interest 
centre in the bioscope control room, shown in fie. 4. and 


the contactor panel, fig. 5, which automatically regulates 
the working of the projector ares. 

There are three bioscopes; close to each of these is a 
panel on which are mounted seven press buttons (fig. 6). 


‘Each of these controls: (1) a projector arc, (2) dimmers 


for the inain lighting in the theatre, and (3) the curtain 


and bells. Thus, the whole control of the electrical 


system in the theatre is in the hands of the operator, 

- who does not have to move away 
from a projector which he is using 
at any given time. This is a 
great advantage in comparison with 
older methods. There is only one 
portion of the gear &way from the 
projection apparatus; this is the 
pressure regulator, which is always 
set before the are is struck. — [t is 
important to note that one line re- 
sistance controls the arcs of all three 


always left in reserve. 


nected to the resistance, the arc of 
one burning brightly for the film 
being shown, whilst the other is 
cratering slowly for the fiha to 
follow, or with raised carbons, 

The function of the seven press 
buttons will now be explained. 
First, two of the buttons control the 
projector arc. One is labelled 
“ raise аге”! and the other ‘‘ lower 
arc." The buttons are pressed to 
increase or decrease the intensity of the arc as required, 
but any increase in the operating arc always produces 
a corresponding decrease in the cratering arc, due to 
the fact that both ares work from the line resistance. It 
1х clear, therefore, that when the second bioseope is 
brought into use the operator has onlv to press the 
‘lower are " button of the projector in use. and simul- 
taneously the brightness of the incoming bioscope will be 
‘aised to any desired degree. 


. 94.—UNiT-TYPE InoNcLAD SWITCHBOARD CONTROLLING THE 
WHOLE OF THE ELECTRICAL SYSTEM IN THE THEATRE. 


The arc press buttons control a line resistance through 
а small reversible motor, one button operating the motor 
in one direction and the other in the reverse; the line 
resistance is inserted in series with the arc or cut out of 


projectors, while one bioscope is. 


Two bioscopes are always con- 


\ 
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circuit according to the direction of rotation of the 
motor, decreasing or increasing the brightness of the 
are as required, 

Secondly, two other push buttons are used for con- 
trolling the dimming of the theatre lighting. Неге, 
again, the push buttons control a small reversible motor, 
this in turn controlling the dimming resistance. Once 
a button has been pressed, the action of the dimmer goes 
on continuously through the medium of automatic con- 
tactors until the lights are out. 

A noteworthy feature in connection with the dimmers 
is the employment of contactors to short-circuit the dim- 
ming resistance by the pressure of emergency lighting 
buttons in various parts of the theatre; this will in- 
stantly restore the lights to their full brightness in case 


Fic. 3.—20-KW  Moron-GkEkNERATOR. SETS FOR CONVERTING 400 
VoLTS D.C. TO 100 VoLTs D.c., SPEED 1,050 m.r.M. 


of emergency, irrespective of the control of the bioscope 
operator. 

Thirdly, two of the remaining buttons are used for the 
control of the curtain motor, and once a button has been 
pressed the action of raising or lowering the curtain goes 
on continuously until finished ; a set of press buttons 


at the stage front also allows of the operation of the cur- 


tain in a similar manner. 

The last of the seven buttons 1s for use in case of 
alarm, to attract the attention of the engineer in the 
basement power room in the event of any failure in the 
supply. 

The press buttons used for the above controls are of 
special design, and are fitted with shielding caps of 


various colours to avoid any possibility of error in opera-: 


tion; it is to be noted that the operator has complete 
control of the electrical equipment from any one of the 
lioscopes. 


Fic. 4.—PnRoJECTION ARC3 IN OPERATING Room. 


It has previously been stated that three projector arcs 
are available, and in the operator’s room a small panel 
iis provided with special change-over switches to 
allow Nos. l and 2, Nos. 2 and 3, or Nos. 1 and 3 
projectors to be used as desired. These change-over 


switches are arranged so as to select and operate the 
contactors controlling the connections of the projector 
ares and line resistance in a definite and correct manner 
to give the required combinations; time-limit relays are 


Ес. 5.—AUTOMATIC CONTACTOR PANEL 
FOR CONTROL OF PROJECTION ARCS. 


also provided to give efficient protection: against over- 
load. ui 

A further feature of the operator's panel is the pro- 
vision of press buttons for controlling the voltage sup- 
plied to the arcs; these buttons control a small reversible 
motor operating the shunt regulator of the generators, 
and allow the voltage to be varied as 
desired, while two sector-shaped in- 
struments allow of observation of 
both pressure and current. 

It should be mentioned that suit- 
able interlocks have been fitted 
wherever necessary, making the 
operation reliable and mistake- 
proof. 

From the foregoing description 
vill be realised the many advantages 
which are derived from the installa- 
tion of electricity in kinema 
theatres, especially in view of the ex- 
tremely simple methods of control, 
the whole of which is in the hands of 
one man. Equally it will be appre- 
ciated that in case of emergency the 
various push-buttons in other parts 
of the theatre render it possible 
for any of the theatre officials or 
attendants to take emergency steps. 

The whole of this installation was 
designed and carried out by Messrs. Bartrum, Roylance 
and Co., Ltd., of Manchester, while the motor- 
generators, automatic control gear, switchgear, «&c., 
were manufactured at the Witton works of the General 


Electric Co.. Ltd. 
| D 
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CALCULATION OF D.C. AND A.C. NETWORKS. 


By F. T. CHAPMAN, D.Sc, M.LE.E. 


THE purposes of the present article are to draw attention 
to the * Break” or **Cutting-point" theorem, which is 
already fairly well known in connection with d.c. networks, 
to introduce a complementary theorem, and to show the 
usefalness of both for a.c. circuits. 


(1.) 

The currents in the various branches of such a d.c. 
network as that shown in fig. ], can be calculated quite 
easily by applying Kirchhoff's Jaws in a straightforward 
manner, and the results are shown on the figure. 

In applying the “ Break” theorem to this problem the 
procedure is as follows:—(1) Open the circuit in one 


FIG. 1. 


Еа, 2. 


FIG. 3. 


branch and under these conditions calculate the currents in 
the other branches and the p.d. v across the break, as in 
fig. 2. (2) Remove the original source of e m.f. but close 
the circuit at that place, and bridge tbe artificial break by 
a resistancelees source of e,m.f. giving v volts in the 
direction of the current which wou.d normally flow in the 
broken conductor ; i.e., the direction of the e.m.f. is that in 
which the potential falls across.the break. (3) Calculate 
the currents in the various conductors under these circum- 
stances, as in fig. 8. (4) Su for each branch the 
currents obtained in (1) and (8) and thus obtain the true 
currents as calculated in the ordinary way. The super- 
position of the currents in figa. 2 and 3 gives the same 
distribution as is shown in fig. 1, 

It is quite obvious that in such а case as this the theorem 
presente no advantages over the more usual method of 
procedure. It may be applied with advantage, however, to 
a mesh such as that shown in fig, 4, which represents the 
positive side of a ring distributor fed at A and tapped at 


Fia. 6. 


в, бапа D. The supply current 1,,, and the load currents 
І,» 1, 204 І,,, are supposed known, while the currents in 
the mesh, I,, I. I, and I, аге to be found. The arrow- 
heads in fig. 4 denote the directions which are regarded as 
positive. 

We shall suppose that the supply and load currents are 
unaffected by such changes as are imagined for the purpose 
of applying the “ Break " theorem. Suppose branch DA is 
opened, then 1, will become equal to 74, I, to (fa + I), 
and I, to (£j, + I, + 1,). The p.d. across the break is— 


Fia. 7. 


Ig, By + (Ig + Ip) By + (iz, + In + In) B, = V (вау) (1) 
the fa!l of potential being from A to D. 

Now remove the original sources of e.m.f., thus removing ' 
also the currents I, , І, &c., and apply an e.m,f. v to the 
closed mesh in a counter clockwise sense, te., from A to D 
along AD. The current produced is | 


VB, + B, + Е, + R,) =I "6 
Superposing this current upon the currents obtained 


when the branch aD was open we see that it gives us 
l= —IELI-—I,—IHI,-—lI,-14-— and], = Hu, — I. 


FIG. 4. 


Fic. 5. 


In such a case as this the theorem enables us to solve the 
problem with a small number of equations. 

A numerical example will serve to show that this is so. 
The data are given in fig. 5, and we derive 


v = 90 x 0:01 + 70 x 0:015 + 40 x 0:008 = 2°27 
І = 2°27 + (0:01 + 0015 + 0'008 + 0°017) = 454 
1, = 90 — 454 = 446, 1, = 70 — 454 = 216 
І —40—4542 —b4, 1, = — 454. 

In more complex cases the gain may be greater. 


| (2.) 
Let us now see how a similar theorem can be applied to 
an а.с. network. Fig, 6 shows a simple network which 
might be a mesh-connected loal on a three-phase system, 


Ё 


АВ = 1,, =) 
BC =1,, ~ 8 
СА = 1,, = 10 
бА = |, = 535 
GB = 1, = 1:25 
GC = 1, = 735 


AMPS 


4, = 5 OHMS, е, = 45° 
2: =§ Ра *y7-30 . 
2, = 4 КУ ”,=-30° 


Ес. 8. 


ог the mesh-connected windings of an alternator ог a bank 
of transformers, or it might be one side of a sing!e-phase 
ring-distributor. It is a network which has been discussed 
in the pages of the ELECTRICAL REVIEW on several recent 
occasions, In the case of the alternator or transformer the 
induced e.m.f.’s balance round the mesh or else they produce 
а circulating current which 18 independent of the load 
currents. ‘hese balanced e.m.f.’s and the circulating 
current, if any, do not enter into our calculations, 
Referring to fig. 6, the impedances of the arms of the 


` 
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mesh LMN are 7;, 7,, and z, respectively, and W, ¥,, and Y, 
аге the respective angles by which the current lags behind 
the e.m.f, in each case. The currents I,,, т, and I,, are 
known as well as the z’s and the w’s, and the problem is to 
determine I,, 1„ and 7,. | 

. The arrow heads on the figure denote the directions 
regarded as positive. 

Whereas in the d.c. case the algebraic sum of the currents 
approaching the mesh is zero, in the a.c. case of fig. 6 the 
vector sum of І,, I,, and т, is zero, i.e., the three vectors 
form a triangle, as АВО in fig. 7, when taken properly in 
order. ! 

Let us suppose the third branch of the mesh (NL) to be 
cut, then the current in branch LM will be J,,, and in branch 
MN it will be(— J,,). These two currents are shown by 
AB and ac respectively in fig. 7. Fig. 8 shows the three 
im ces, Z, Z, and Z, with their characteristic angles, 
and also z, the total impedance of all three branches in 
series, with its characteristic angle y^ foundiby vector com- 
bination. With branch NL open the fall in potential from 


Lto Mis given by a vector the length of which is propor- 


Fia. 9. Fia. 10. 


tional to г, х 7, and which leads the vector AB by the 
angle^p,. Similarly the fall from м to мів given by a vector 
representing (— І.) X Zs, and leading the vector ac, 
which represents (— 1„) by the angle w, These vectors 
are shown by ор and -oE in fig. 7. The total fall of 
potential from A to c is given by oF. 

Now following the same procedure as in the d.c. case, we 
imagine the branch NL closed, and an e.m.f. equal to оғ, 
and in phase with it, applied in a counter clockwise direction 
round the mesh. The circulating current produced (T) is 
equal to v — z, and its vector lags behind the vector оғ by 
the angle Ч” ; it is represented by aa in fig. 7. Then 
— 1 = — Аб = Ga is the current which will flow in the 


А 


с 


Еа. 13. Fia. 14. 

branch NL under the real conditions of the original problem, 
Фе, GA = ], ; moreover, if we join G to B and c, we obtain 
vectors representing I, and ],, respectively, for GB = GA + AB 
= 1, + 1„ = 1,.ап@й 90 = бА = СА =], — 1, = I, The 
data which have been employed in constructing fige. 7 
and 8 ure indicated thereon. 


(3) — 

The d.c. network shown in fig. 9 admits of easy solution 
by ordinary methods. We assume V as the drop of potential 
from Q to O, and derive the following four equations from 
which the four unknowns v, 1,, J,, and т, can be determined. 
В —7,R == У = 0... (3) Р, —– 1,8, — V = 0... (5) 
E, — ,9,— V = 0... (4) Hn + 1 + 1, = 0... (6). 

But the problem may also be solved in the following 
manner. Imagine 09 joined by a resistanceless conductor, 


as in fig. 10, then the currents which would flow would 


I, = E,/R,, 7, = E,/R,, Ij = E,/R,, and r = I,’ + ^ + їй 
We next imagine the original e.m.f.’s removed, as in fig. 11, 
and an e.m.f. inserted in 0Q sufficient to produce a current 
спа, and opposite to the 1’ of fig. 10. If this e.m.f. be v, 
then— 

via, + ујв, + va, = г = кв, + вв, + xn, 
whence— | 
V = (E/R, + E/R, + EJ8)/(1/R, + 1/B, + 1/R,)... (7) 
(It will be seen that this v is the same as that of equations 
8 to 6 which were deduced from fig. 9.) Under these con- 
ditions, the currents in the three branches are I,” = V/R,, 
I," = V/R,, and J,’ = V/B, respectively. The real currents 
under the original conditions of the problem are, from 
equations 3 to 6 — 


1, = B/B, — VIR = J, — t... (8) 

J, = E/R, — v/a, = I, — J, bes (9) 

and J, = күн, — V/R, = I, — 1, ..(10) 
A 


FIG. 11. Fig. 12. 


Here we have an application of another theorem com- 
plementary to the “ break” theorem, which can be.stated 
thus: ‘In any network, if we connect together any two 
points о and Q by a resistanceless conductor, a current 1’ 
will flow along it if there is originally a difference of 
potential between о and Q. Let v be the e.m.f., which, 
inserted in 0Q, would produce a current along it equal and 
opposite to 1' when the other e.m.f.'s were removed. Then 
the currents and p.d.'s in the various branches of the 
circuit under the real conditions (represented in fig. 9) will 
be obtained by superposing those calculated in the two 
imaginary states (represented by figs. 10 and 11 respect- 
ively), i.¢., the current in 09 is zero, the potential of Q is 
higher than that of o by v, and the 
currents in the other branches are т, 
ЕА ү, T3 p p mI, A^ eg &c." 

The equations 7 to 10 can be 
obtained from 8 to 6 by mathematical 
transposition so that this theorem, 
like the “break” theorem, merely 
employs а physical transformation 
instead of a mathematical one. 

Let us take an example by way of illustration— 

Suppose E, = 10, B, = 3, E, = 15, B, = 5, E, = 20, 
B, — 10. 

Then 1’ (fig. 10) = 10/8 + 15/5 + 20/10 = 8:38 amps. 

If v is the e.m.f. which must be inserted in fig. 11 then 

^ v|8 + v[6 + v/10 8:83, 
therefore v (0:333 + 0°2 + 0'1) = 8°33 amps. 
ү = 8'33/0°683 = 13°15 volts, 


and І = 1 — 1," 
= 10/8 — 1815/8 
= — 1°05 amps. 
„ = 1, — 1,' = 15/5 — 18°15/5 = 0°37 amp. 
Js = n, — I, = 20/10 — 13°15/10 = 0°68 amp. 


It is not suggested that this “inserted conductor ” 
theorem is likely to find much application in d.c. calcula- 
tions, because it is an easy matter to make up equations 
containing the unknown v and to solve them. In the 
graphical solution of ac. problems, however, we cannot 
readily insert an unknown vector and solve for it and the 
procedure outlined above can be used with advantage. 


(4.) 
Let us suppose that we have a star-connected generator 
giving e.m.f.'s E, E, and Es, and supplying power to a star- 
connected load as in fig. 12, the star points, о and Q 
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respectively, being independent of one another. Let the 
impedances of the three branches of the load be %, 7, and Zs 
with characteristic angles v, Y, and ҷу, respectively. The 
e.m.f. vectors are shown by 04, ОВ and oc respectively in 
fig. 18, which has been drawn to represent a case where 
E, = E; = E; = 100 volts, the phase differences being 
120° in each саве, zi = 10 ohms, 7, = 8 ohms, 7, = 
12:5 ohms, y, = 0, v, = 60°, and y, = — 30°. 

It is convenient in this problem to work with admittances 
instead of impedances, so in fig. 14 vectors have been 
drawn to represent v, = 1/2, Y, = 1/7, and Y, = 1/z, 
respectively, the characteristic angles remaining as before. 

Now proceeding according to our theorem we imagine 
о and Q joined by an impedanceless conductor and find the 
current in OQ as the vector sum of J,’ = EY, I,’ = E,Y, 
and І, = B,v, This current J’ is shown as ор in fig. 13, 

We next find the e.m.f. which must be inserted in оо to 
drive along it a current equal to J’, the conditions being 
similar to those shown for the d.c. circuit in fig. 11. The 
three branches of the load are in parallel in the path of 
this current, and their total admittance is the sum of their 
. Separate admittances ; it is shown as (Y, v) in fig. 14. The 
e.m.f. required will be represented, therefore, in fig. 13 by 
a vector 09 of length I'|v, to the velt scale, which is drawn 
іп advance of I’ by the angle v. This vector represents the 


-in fig. 18. 


p.d. between о and Q when there is no fourth wire, a rise of 
potential from 0 to Q being regarded as positive. The 
actual p.d.'s in the various branches are given by the 
vectors Qa = vector difference between Oa and оо, 
QB = ов — оо, and 90 = оо — 09, the lengths of 
which are, say, E,’, Е,,арі Е. Тһе currents in the three - 
branches can now be found as E,'y,, &,’yY,, and E,’y,, and 
their vectors сап be drawn ; they are shown as І, I, and J, 
A useful check on the calculations is furnished 
by the fact that these thrce current vectors should form a 
triangle when taken properly in order. 

No formal proofs of these theorems have been given, as 
they are quite simple, and the interested student will 
take pleasure in deriving them for himself ; he will also 
observe that the problems in sections (1) and (2) could 
be done by the “inserted conductor" method, while those 
in sections (3) and (4) could be solved by the “ break” 
method. - | 

It may be useful to emphasise further an interesting 
property of a three-phase star-connected system such as that 
of fig. 12, viz., that if v is the p.d. between the two neutral 
points when they are not connected, 1 is the current which 
flows between them when they are connected, and z is the 
total impedance of all three circuits when connected in 


simple parallel, then v = 17. 


NEW SHOWROOMS AT LEICESTER. 


Ix fitting sequence to the recent opening of its new power 
station, the Leicester Corporation, through its respon- 
sible administrative committee, has taken steps to bring 


CITYOF LEICESTER - ELECTRICITY SHOWROOMS 


Fic. 1.—Extenior, at NIGHT. 


prominently under public notice the advantages apper- 
taining to the use of electricity for cooking and heating 
purposes. The inauguration last week of excellently 
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Кв. 2.—Тне ELECTRIC KITCHEN. 


arranged showrooms in Market Street marks а new de- 
parture, affording interesting means for arriving at a 
decision as to the relative technical merits of various 


appliances and the cost involved in their employment. 
Great discrimination has been manifested in bringing 
together apparatus which is designed to illustrate in the 
most practical form the efficiency. and comparative in- 
expensiveness of the use of electricity for culinary pur- 
poses. In connection with the formal opening of the 
showrooms, luncheon was admirably cooked by means of 
the appliances on view, and served to the invited guests 
who assembled under the presidency of Alderman Flint. 
chairman of the Electricity Committee. Emphasis was 
laid upon the economy afforded by a cleanly and 
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Fic. З.—ОХЕ or THE SHOWROOMS. 


expeditious cooking process, it being found in respect of 
two joints prepared for the luncheon, these weighing 
together 15 Ib. 223 oz. that a loss of 124 oz. only was in- 
volved. Dealt with upon the same stoves were soup and 
two vegetables, as well as four apple tarts, it being ex- 


. plained for the information of the visitors that the cost 


involved in the consumption of electricity for cook ing 
the whole was only 81d. The estimate therefore sugr- 
gested by Ald. Flint that the cooking for a family of 
four could be well effected at a cost not exceeding 2s. 6d. 
per week did not err upon the side of exaggeration. 
The Committee has adopted a generous-policy to foster 
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the use of the new appliances, which аге to be lent оп 
eminently reasopable terms. For ten shillings a quarter 
a small ‘‘’Tricity ’’ cooker may be hired, sufficient to 
cook for four to six persons, this charge including the 


Fia. 4.—AN INTERIOR VIEW. 


loan of a three-pint kettle; a larger appliance to cook 
for a family up to 12 persons was available for hire for 
12s. 6d. per quarter, the charges including repairs and 
maintenance.‘ Special wires must. necessarily, however, 


be laid for cooking and heating purposes, and the cost 
ot these, as stated by Mr. T. R., Smith, city electrical 
engineer, in reply to questions at the opening proceed- 
ings, must necessarily depend upon the :cngth to be laid, 
the average being placed at round about £2 10s. per 
house. In the course of the speeches, Ald. Flint, men- 
tioning that the Electricity Department made a profit of 
£53,000 last year, explained that £10,000 of this was to 
be expended on exteniling the cables into districts not 
now supplied with electricity. Thus the laudable ай! 
isto шаке the current both for lighting and cooking 
purposes generally available. It is significant evidence 
of municipal enterprise in this direction that in 
Leicester the Electricity Committee is installing electric 
cookers in all the new houses built under municipal 
control. 

A new tariff embodying a reduction of rates has been 
udopted in conjunction with the opening of the show- 
rooms, and particular attention is directed to the 
domestic tariff, which consists of a fixed annual charge 
plus one penny per kWh for all electricity consumed in 
the house. An alternative flat rate system is available, 
under which lighting is charged for at 6d. and heating 
or cooking at 14d. per kWh. The Electricity Depart- 
ment is laying itself out to give the citizens every facility 
for acquiring accurate information regarding the uses 
of electricity and for applying it to the best advantage ; 
a new system of dealing with consumers’ business 1s 
being put into operation, and the advice of an expert 
staff is placed at their disposal free of charge. | 

We are enabled by vhe courtesy of Mr. Т. R. Smith to 
give herewith some v;ews of the exterior and interior of 
the new showrooms. 


APPRENTICES CIN 


THE ENGINEERING TRADES. 


The Need for a Policy. 


By FREDERICK W. POPE. 


THe future of the engineering trades is in the hands of 
the boys who ure now entering engineering workshops. 
The same might be written of any other industry, but, 
in the case of engineering, it has a special significance. 
The British engineering tradition is still respected 
throughout the world; how will it endure the changed 
conditions of to-morrow f 

The slump has caused a reaction upon the popularity 
that engineering, as a trade full of possibilities, enjoyed 
a year or two ago. It has painted the future in some- 
what dark shades. Parents have been urged not to send 
their boys into engineering shops; pessimists declare 
that so far as this country is concerned the trade is 
‘ finished.” . l | 

If this were true, the outlook would be gloomy indeed, 
for the state of business for engineering products is 
often an index to the state of business generally. The 
obvious conclusion to be drawn is that no section of in- 
dustry will be secure. 

The truth is, of course, that not only are we suffering 
for the false prosperity which obtained during the war, 
but also that great changes are taking place in methods 
of production. Automatic and semi-automatic ma- 
chines are coming into more general use, and this 
tendency will grow. > | 

On what ground, then, сап it be recommended that 
boys with the necessary inclinations should be appren- 
ticed tothe trade? On the ground that there will always 
be a demand for highly-skilled men. | 

It is here that the employer has a certain responsi- 
bility. How are the ‘‘ necessary inclinations " to be 
discerned? 

We know that in addition to a keenness for practical 
engineering there should also be a liking for mathe- 
matics and machine drawing; that the boy need not be 
brilliant on these two subjects, but will not get far with- 


out them; yet we are inclined to sinile when we see а 
questionnaire such as some up-to-date firus use. 

What are your hobbies? How do you spend your 
evenings? Such questions as these, in the hands of a 
man of sympathy and imagination, put the boy at ease, 
and give him contidence to talk of things which appeal 
to him most. Thus unconsciously he gives just the in- 
formation required, and from this the management is 
enabled to form a broad idea of his natural inclinations. 

To what extent is it possible to devise a ѕуѕќеш of 
training which could be applied to any workshop in the 
industry ? 

The apprentice of to-morrow may have to specialise to 
some extent. Against this, however (granted that some 
system of training is generally adopted), he will possess 
the invaluable asset of knowing the ‘‘ one best way ’’ in 
workshop practice. Further, he must be encouraged, 
and even helped, to attend technical classes. It would 
be all to the good if the practice of many firms in afford- 
ing their boys some technical training during working 
hours could be more widely applied. E 

Has the engineering trade any future in this country 
The question seenis absurd except to those who say it has 


not. We must believe that it has a future which cannot 


be anything but good. When the world returns to 
normal conditions we shall get as much of its work as we 
ean do. Re-organisation will be necessary in many of 
our factories, and it is here that the skilled man will get 
his opportunity. Не will set up for unskilled workers ; 
h: will supervise, experiment, make gauges and tools; 
he will supervise, experiment, make gauges and tools; 
which an outsider would describe as impossible. 

If the British engineering tradition is to survive the 
new industrial revolution, it is for British engineers to 
show how it must be done. And it should not be for- 
gotten that the biggest factor in the problem is the boy 
who, to-day, goes before the foreman for his first_job. 
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Bootle Corporation у. Openshaw & Openshaw. 


At Bootle Police Court, on March 19th, Charles Milton Open- 
shaw and Percy Openshaw, trading as Openshaw Bros., elec- 
tricians and public amusement caterers, Bootle, and Frank 
William Openshaw, electrician, another brother, were sum- 
moned for fraudulently consuming electricity belonging to the 
Corporation. The Deputy Town Clerk (Mr. Joseph Wilson) 
said the two brothers in partnership occupied the two lower 
rooms of a building in Garden Lane as offices. Prior to 
November, 1922, when the three defendants became the 
tenants, the electricity supply to the building had been cut off, 
and the two meters removed. There had been no application 
from either of the defendants for & resumed supply, but on 
January 19th, at 4.30 p.m., a meter examiner of the Bootle 
Corporation saw an electric lamp burning in Frank Openshaw's 
room, and a workman was found moulding plaster with 
the aid of the lamp. The pang had been rewired 
throughout, and connection effected by piercing the cable 
and attaching wires. It was thought that the current had 
been used irregularly for at least a month. One defen- 
dant said he had been away from Bootle on business for some 
weeks, and he knew nothing about the matter. The others 
declared that a fourth brother who had nd interest in the pre- 
mises was given orders by Frank William, in the absence of 
the others, to wire the premises in view of an application for 
meters and light. 

The Bench fined Frank Openshaw £10 plus two guineas for 
the advocate's fee. The summonses against Charles M. Open- 
shaw and Percy Openshaw were dismissed. Mr. F. Openshaw 
said that he would consider the question of an appeal. 


British Thomson:Houston Drawn-wire Patent. 
THREATENED ACTION. 
Векове Mr. Justice Sargant, in the Chancery Division on 
March 23га, Mr. Trevor Watson, appearing for plaintiffs in 
the action of the British Thomson-Houston Co. against George 
Hunt, trading as Forum & Co., Dudley Street, Birminghain, 
moved for an interlocutory injunction restraining defendant 
from infringing plaintills' drawn-wire patent granted in 1909. 
Mr. Courtney ‘lerrell appeared for the defendant. | 

Mr. WarsON stated that the position in this case was that in 
June, 1921, it was discovered that defendant was selling 
tungsten wire lamps and other lamps, and three writs were 
issued against him. In one of the actions an injunction was 
granted by consent, the motion was treated as the trial of the 
action, and judgment was taken in 1922. In the other two 
actions, defendant represented himself as being an extremely 
poor ex-Service man, and as the result the plaintiffs agreed to 
accept an undertaking out of court and to withdraw the 
actions. Considerable correspondence passed, and in Novem- 
ber, 1922, the defendant gave an undertaking not to infringe 
either plaintiffs’ half-watt lamp patent or their drawn-wire 
patent. After that undertaking had been given it came to 
plaintiffs’ knowledge that defendant was continuing to sell 
drawn-wire lamps, and plaintiffs remonstrated with him about 
it. Considerable correspondence passed, defendant pretending 
that he did not appreciate that the undertaking related to the 
drawn-wire patent, but that it only applied to the leading-in 
wire and half-watt lamp patents. 

Mr. TERRELL, for the defendant, said he admitted that the 
undertaking was given, but his first point was not an under- 
taking of court, and he was entitled to withdraw it, and he did 
withdraw it. Defendant contended that the undertaking was 
given under a inistake; he thought it was with respect to the 
two other patents. Defendant, added counsel, was going to 
fight the drawn-wire patent. Plaintiffs had three patents—the 
drawn-wire, the half-watt, and the leading-in wire. As to the 
last two, their position was secure. The half-watt patent had 
been to the House of Lords, and the leading-in wire patent had 
been before Mr. Justice Astbury, but the drawn-wire patent 
had never been fought at all, and the difficulty was to get the 
plaintiffs to fight it. About 100 writs had been issued, all 
against small users, and now the defendant was willing to 
. fight them. 

ME WATSON said there was a similar action pending in Scot- 
and. 

Mr. TERRELL: It won't be tried before June. Defendant, in 
this case, is being backed by the manufacturers, and we are 
anxious to fight the action here. I say we are bona fide 
attacking this patent which we say is invalid. Directly defen- 
dant was written to about this supposed undertaking, he re- 
plied that he had no idea he had signed an undertaking as to 
this patent. He thought he was dealing with the leading-in 
wire and the half-watt patents. 

Mr. Watson: He did not tell your Lordship that the 
manufacturers are people who dwell in Holland and cannot he 
got at. We have at the present moment in this country an 
action. pending on the same patent against another companv, 
and as to which an application is being made for a speedy 
trial. If we are to be forced to fight the action against these 
gentlemen, will my friend's cliente the manufacturers allow 
themselves to be added as defendants? 

Mr. TERRELL : I think so, but I am afraid I must have in- 


structions about that. I don't &hink there will be any diffi- 
culty. We are the largest manufacturers in the world. : 

His LORDSHIP said the motion would stand over until Wed. 
nesday, and in the meantime Mr. Terrell could ascertain the 
attitude of his prospective clients. 


British Thomson:Houston Patents. 


IN the Chancery Division, on Friday, Mr. Justice Sargant, on 
a motion by the British Thomson-Houston Co., granted an er 
parte injunction to restrain the defendants, the Premier Elec- 
trical Stores, from infringing plaintiffs patent relating to 
half-watt lamps. 

His LoRbpsHiP: You want to prevent their parting with 
possession ? 

Mr. Trevor Watson (for plaintiffs) : Yes. 

His Говрѕні»: You can take the ex parte injunction over 
Wednesday. 


In the Chancery Division, on Friday, March 23rd, Mr. 
Justice Romer granted injunctions restraining infringements 
of the British Thomson-Houston Co.’s patent for leading-in 
wires for electric lamps by L. M. Don and the Premier Elec- 
trical Stores. | 

The motions were moved ex parte, and Mr. Trevor Watson 
(for plaintiff company) said ‘‘ parting with possession of ' were 
essential words of the motion. 


In the Chancery Division before Mr. Justice Sargant, on 
Thursday, March 22nd, Mr. Trevor Watson moved for judg- 
ment in default of defence in the action of the British 
Thomson-Houston Co., Ltd., against Electric Auto Supplies 
and Another. Counsel said the action was to restrain infringe- 
ment of letters patent relating to leading-in wires. 

His LorpsHIP granted the injunction as asked. 


Attorney-General v. Southport Corporation. 


THE Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Warrington and Younger, on Friday, March 
rd, delivered a considered judgment in the appeal of the 
Attorney-General against a judgment of Mr. Justice Eve in an 
action at the relation of the Birkdale District Electric Supply 
Co. for an Injunction to restrain the defendant Corporation 
from supplying electricity for traction in the urban district of 
Birkdale or for the lighting of the public lamps there. The 
judgment of Mr. Justice Eve, aguinst which the Attorney- 
General appealed, dismissed the action. Vide Erec. Rev., 
July 14th and 98th, 1922. 

Mr. Mangham, K.C., and Mr. Guest Mathews appeared in 
support of the appeal, and Mr. Tomlin, K.C., with Mr. Bischoff 
represented the respondent Corporation. | 

The Master of the Rolls, in giving judgment allowing the 
appeal, explained that the main ground of the defence was 
that the defendants in supplying themselves and their own 
tramways with electricity were not ‘‘ supplying ’’ within the 
meaning of Section 23 of the Electric Lighting Act, 1909. To 
"supply," it was said, meant supplying by one person to 
another, and involved a supplier and a supplied. Mr. Justice 
Eve, said his Lordship, had upheld defendant's contention, ap- 
parently against his own opinion on the authority of * The 
West Surrey Water Co. v. the Guardians of the Chertsey 
Union," but he (the Master of the Rolls) could not see that 
that case was one to govern the present case which was upon 
a different Act, and in which all the circuinstances and pro- 
visions were different. The meaning of the word * supply ” 
was the main question in this case, and that meaning must 
be governed by the circumstances and the context. By Sec- 
tion 23 of the 1909 Act it was provided that: '" Where in any 
area a local authority, company or person is authorised to 
supply electricity under Act of Parliament, or under licence 
or Provisional Order granted under the Electric Lighting Acts 
it shall not, after the passing of this Act, be lawful for any 
other local authority, company or person to commence to 
supply or distribute electricity within the same area unless 
such supply or distribution is authorised bv Act of Parlia- 
ment or by licence or Provisional Order granted in terms of 
the Electric Lighting Acts." By Section 3 of the Electric 
Lighting Act, 1852, with which the Act of 1909 had to be con- 
strued, the purposes, both public and private, for which the 
local authority might supply electricity were defined, and bv 
Section 4 the Board of Trade was empowered by Provisional 
Order to authorise any local authoritv to supply electricity 
for any publie or private purposes within any area. In 1891 
the defendants obtained such an order, but said that the order 
was quite unnecessary to enable them to provide clectricity 
for their own purposes, and that where they were to provide 
electricity they were not acting under the provisions of the 
order at all. Не (his Lordship) could not agree with that. 
Power was given to the defendants to supply electricity for 
public purposes, viz.—lighting streets—which was a supplying 
for their own purposes. And they also had the power under the 
order to break up streets and do other things which they could 
not do without the order. In the order the term * supply ” was 
used in its most general sense, and not in the restricted sense 
of supplying a person distinct from the supplier. The de- 
fendants, his Lordship thought, in this case were supplying 
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energy under the powers of the order, and that the word 

' supply " could not have the restricted meaning of supply 
to some other person other than themselves. The defendants 
were, in his opinion, acting in yiolation of Section 23 of the 
Act of 1909, and the plaintiff was entitled to a declaration to 
that effect and, if necessary, an injunction. The appeal 
would be allowed, with costs. 

Lord Justices Warrington and Younger concurred, and 
judgment was given by them to the same effect. 


Nye v. Schweppes, Ltd., and the Metropolitan Electric 
Tramways, Ltd. 


THE hearing of this case began before the Lord Chief Justice 
and a special jury on March 21st and continued for several 
days. The plaintiff, who was a coach painter, of Hendon, was 
a passenger on one of the defendant tramway company’s cars, 
which either ran into or was run into by a steam lcrry owned 
by Schweppes, Ltd. The plaintiff was pinned beneath the 


lorry and he alleged negligence on the part of both defendants. ` 


The trial was a test action as to who was liable, a large number 
of persons having been injured in the accident. Negligence 
was denied by both defendants. Some evidence was given with 
regard to whether or not the tramcar left the track before or 
after the collision. An engineer (Mr. A. E. Watson) was 
called to say that in his opinion the sudden drastic action of 
the magnetic brake caused the car wheels to leave the track, but 
(in cross-examination) he said that he had never known a car 
to leave the track as the result of such application. The driver 
of the car said that he applied his brake to avoid a collision 
as he received a signal that the lorry was going to turn on to 
the tramline. The lorry struck the car and the two vehicles 
ran together for a few yards, then the car left the metals. 

A great deal of evidence was given on both sides, in the 
course of which Mr. J. H. J.. Troughton, technical engineer 
in charge of the Metropolitan Electric Tramway system, said 
that he had never known the application of the inagnetic 
brake to bring a tramcar off the rails. 

Mr. J. B. Hamilton, commercial manager of the City of 
Ieeds tramway system, gave evidence to the same effect, 
stating that he had never known a tramear to leave the line 
as the result of the application of magnetic brakes. 

The jury, after about an hour's consultation, at about half 
past 7 o'clock, gave a verdict for plaintiff, awarding hiin. £1,500 
against the Metropolitan Electric Tramways, Ltd. 

A stay of execution was granted on the usual undertaking, 
and, on his Lordship's suggestion, the tramway company 
agreed to forthwith pay plaintiff £100 on account of the 
damages awarded. 


Leigh Corporation Prosecutes Itself. 


AT the Leigh Police Court on March 22nd, the Leigh Cor- 
poration Electricity Department was summoned for emitting 
black smoke for half an hour from the chimney stack at the 
Corporation's generating station. The town-clerk acted both 
as prosecutor and defendant, and pleaded guilty. A fine of 
25s. was imposed. 


Killeen v. Greystones Electric Light & Power Co., Ltd. 


IN the King's Bench Division at Dublin last week, an order 
was made, on consent, remitting to the County Court Judge, 
of Wicklow, the action brought by Peter Killeen, a plough- 
man, against the Greystones Electric Light & Power Co., Ltd., 
in which damages were claiined for personal injuries sustained 
by the plaintiff by reason of the ulleged negligence on the part 
of the defendunt company in leaving a lamp unlighted. The 
application to remit and consent was made for the defendant 
company by Mr. Wakely, B.I., Mr. D. H. O'Leary, solicitor, 
was for the plaintiff. 


Marconi’s Wireless Telegraph Co., Ltd., v. The Mullard 
Radio Valve Co., Ltd. 


Тнв Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Warrington and Younger, on Friday, March 
23rd, delivered considered cements in the case of Marconi's 
Wireless Telegraph Co., Ltd., v. the Mullard Radio Valve Co., 
Ltd., upon the appeal of the plaintiffs and the cross appeal of 
the defendants from the judgment of Mr. Justice P. O. Law- 
rence in the Chancery Division. 

Mr. JusSTIcE LAWRENCE held that what the defendants had 
done did not constitute an infringement of either of the 
plaintiffs’ letters patent, but that the defendants’ attack on 
the validity of those two patents failed. He directed that the 
plaintiffs should pav the general costs of the action and the 
costs of the issue of infringement, and that the defendants 
should рау to the plaintiffs the costs involved by their attack 
on the valiclity of the letters patent of the plaintiff company. 
Hence the present appeal of the plaintiffs and the cross appeal 
of the defendants. 

The MASTER or THE ROLLS, in the course of an elaborate 
written judgment, said this was an action in which the plain- 
tiffs alleged that the defendants had infringed two patents of 


which they (the plaintiffs) were the registered owners: One 
granted to Henry Joseph Round, No. 28,413 of 1913, and the 
other granted to Michel Peri and Jacques Biguet, No. 126,658 
of 1916. The defendants denied the infringement of either 
patent, and disputed the validity of both: the patents were 
quite distinct and required the consideration of different cir- 
cumstances in each case. Round’s patent was the earlier in 
date and far more important. It was a patent for the im- 
provement of receivers in wireless telegraphy. Claim 3 of 
the specification was for “a vacuum tube containing a hot 
filament, a grid formed as a closed cylinder completely sur- 
rounding the filament, and a third electrode in the form of 
a cylinder surrounding the grid substantially as deseribed.”’ 
To appreciate the meaning of the specification, it was neces- 
fary to look at the state of things prevailing in the industry 
ut the time of the invention and the kind of vacuum tube 
then in existence, in order to see what meaning a person who 
knew about those things would attach to the words used. 
He (the Master of the Rolls) took that as stated in the judg- 
ment of Mr. Justice Lawrence. Round had improved on 
von Taeben’s patent by making the grid and the anode in the 
form of cylinders. He agreed with Mr. Justice Lawrence that 
the grid must be in the form of a closed cvlinder, and the 
anode in the form of a evlinder, open or closed. The real 
question in the case was what the words “in the form of a 
closed cylinder " meant. Defendants’ contention was that 
they meant '' closed at both ends," the plaintiffs! that. they 
meant ''electrically closed." There was, however, no dif- 
ference in the form of an electrically closed and an electrically 
oven grid in the form of « cylinder; and that being so, it was 
idle to specify that the grid must he in the form of a closed 
one. In ordinary language ‘‘ closed cylinder” meant one 
closed at both ends, and “© open cylinder " one open at the 
ends. At the time when Round's invention was patented all ` 
the valves in use were what were called ‘ soft valves.” viz., 
valves containing an appreciable amount of gas and the fila- 
ment was generally a hairpin filament. Probably it was for 
those reasons that Round specified a grid in the form of a 
closed cvlinder in the ordinary sense of the words. The physical 
soraration of the spaces ав contemplated bv Von Lieben and 
effected by a grid in the form of a phy sicallv-closed cylinder 
was much less important in the case of a hard valve, free from 
gas, using a straight filament, the hottest portion of which 
was in the middle. He (his Lordship) thought that the words 
* closed evlinder " meant *'' closed "' in the ordinary sense and 
the words '' completely «urround " pointed in the same direc- 
tion. He could not accept the argument of Mr. Hunter Gray 
that the cylinder could not possibly be comvuletely closed in 
the ordinary sense. On that construction. there was no ‘n- 
frincement of Round's natent. os the defendants’ grid was a 


Inoselv-cotled wire, which could hardly be called a evlinder at ` 


all. Round’s patent was. no doubt. a verv useful invention. 
which verv likely would have held the field if the use of soft 
valves had continued, hut the introduction of hard valves had 
made it possible to nroduce the same result without employing 
the apnaratus which was the subject of the natent. 

His Lordship then briefly referred to Peri's patent, which 
he said was of much less ипрог пе, and with regard to which 
he said he was in entire agreement with the iudgment of Mr. 
Justice Lawrence that the claim there was an exceedingly 
narrow one. The defendants’ valve eomouletelv differed from 
that of Peri. He thought that Mr. Justice Lawrence’s con- 
struction of the snecifications was the correct one and that the 
defendants had not infringed either of the patents. Tn the 
circumstances it was not necessary to consider the validity of 
either potent. 

Lorn Justice WARRINGTON also delivered a long written tdg- 
ment to the same effect. He agreed with the iudgment of Mr. 
Justice Tawrence that the defendants had not infringed 
either of the plaintiff's patents. and he also agreed with the 
learned judge on the issue of validity. 

Т.овр Justice WARRINGTON read the iudgment of Mr. Justice 
Younger to the same effect and accordingly both appeals were 
dismissed. 

It was arranged that the question of costs should be argued 
on the first day of the next sittings. 


Mica & Asbestos Insulating Co., Ltd., v. Fellows Magneto 
Co., Ltd. 


THIS case was the appeal of the defendants in the above action ` 
(reported in our issue of December 20th, 1922) from the judg- 
ment of Mr. Justice Coleridge, awarding plaintiffs £2,203 115., 
and costs, and at the same time dismissing a counterclaim by 
the defendants. The point at issue was whether certain mica 
disks and plates supplied by the plaintiffs for use in the con- 
struction of magnetos were according to specification, or defec- 
tive. The judge found that although some of the goods were 
not according to sample, there had never been any reluctance 
on the part of plaintiffs to rectify апу deficiency. 

Before the Court of Appeal, consisting of Lord Justices 
Bankes, Scoutton, and Younger, on March 26th, the evidence 
was re-submitted, "айта, in the result, their Lor dships ordered a 
new trial by an Official Referee. Thev decided that respond- 
ents should bear the cost of the appeal, but that the cost of tho 
first trial should abide the result of the new trial. 


492 


THE ELECTRICAL REVIEW. [Vol 92. Хо. 2,366, Marcu 30, 1923. 


` 


PARLIAMENTARY NOTES. 


(By Our Special Parliamentary Reperter. ] 


Broadcasting.—On March 20th, Mr. Moorr-Brasazon asked 
the Postinaster-General if he had any control over the quality 
and selection of items that were broadcast; was he aware 
that French stations were better than the English. Р 

Sir W. Joyxson-Hicks said the licence issued to the British 
Broadcasting Co. provided that satisfactory programmes of 
broadcast matter should be maintained. He was not aware 
that they were inadequate or inferior to those transmitted from 
French stations. 

Mr. Моокк-ВкАвллох also asked the Postmaster-General if 
he was aware that the North Foreland radio station prohibited 
everyone in East Kent from hearing London broadcasting. 

Sir W. Joynson-Hicks said the North Foreland station did 
not send out untuned waves. It worked on a tuned-wave of 
600 metres; its power was not excessive for the services which 
it had to perform; and it was equipped with all suitable 
apparatus for minimising interference. Its maintenance was 
Important from the point of view of international obligations 
with regard to communication with ships, and in the interests 
of the safety of life at sea. He regretted that when North 
Foreland was communicating with ships in the Channel, 
interference was inevitable іп the neighbourhood of East Kent. 


The Marconi Licences.—On March 22nd, Mr. MIDDLETON 
asked the Postmaster-General whether he would lay on the 
table of the House the terms of the temporary licences granted 
to the Marconi Co. to send, receive, and transmit public 
messages. ; 

Sir W. Joynson-Hicks replied that no formal leences had 
been issued, but provisional permission had been given to the 
company to carry on radio services with France, Spain, and 
Switzerland. This permission was given by letter, and was 
subject to withdrawal without giving rise to any claim for 
compensation, if a suitable agreement was not come to be- 
tween the Government and the company as to the conditions 
on which licences for such communication would be granted. 
Any agreement that might be arrived at would be laid before 
Parliament. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit partioulars ef new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest, 


An “ Aster " Welding Plant. 


The accompanying illustration (fig. 1) shows a semi-portable 
electric welding plant of convenient design, made by the 
ASTER ENGINEERING Co (1913), Lro., Wembley, Middlesex. 

The primary unit is a four-cylinder 18 to 20-h. p. ‘* Aster "' 
engine, vertical type, running at 1,100 r.p.m. ‘This engine 
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Fig. 1.—ÀN “ ATER '" WELDING SET. 


is fitted with the firm's standard governor, which has proved 
particularly suitable for the fluctuating loads experienced 
under are welding conditions. The generator and the electrical 
equipment generally is made by the Metropolitan-Vickers 
Electrical Co., Ltd. The equipment is mounted on a sub- 
stantial channel steel bedplate which is provided with forged 
steel uprights fitted with slinging eyes and superstructure so 


that the whole equipment may be readily slung for loading. 
Cooling is effected by the radiator seen in the illustration, and 
a suitable silencer is mounted on the far side of the engine. 

The switchgear is mounted on a sprung frame to absorb any 
shocks experienced in loading or unloading. 


The ‘‘ Blandfield " Hot-water Circulator. 


A hot-water circulator produced by the BLANDFIELD MANU- 
FACTURING Co., 70B, London Road, Croydon, possesses several 
points of novelty. It has a cylindrical copper body divided 
horizontally into a number of chambers, which extend to 
within a short distance of the outer wall of the cylinder. 
These chambers communicate with one another by means of 
'" staggered ” connections, the principal being that the heated 
water will not rise in a column to the top of the tank but pur- 
sue a zig-zag path through the whole of the water in the com- 
partinents. Into the spaces, between the latter, slide small 
tiays containing the heating elements. The connections to the 
elements are made by bringing the supply wires up through 
channels at the sides of the front of the tank. A hinged door 
forms a cover which may be sealed. The tank 18 so designed, 
with a conical top, that it can be used in combination with 
another similar tank. Three sizes are made. ‘These have, 
respectively four 500-W, three 1,000-W, and four 1,000-W ele- 
ments, 

Reduction Gear and Clutch. 


We have recently received a description of a neat reducing 
gear and clutch (fig. 2) from the Parsons Motor Co., LTD., of 
Scuthampton, and it would appear to be a very suitable device 
for use particularly with synchronous single-phase a.c. motors. 

Practically no power is absorbed by the gear when running 
light, so that if the motor possesses the slightest starting 
torque, it can be run up to its full speed and be properly in 
step with the supply before the load is imposed. 

The primary and secondary shafts are arranged coaxially 
and, therefore, the drive is taken in a straight line from the 
motor to the driven machinery, and while resulting in a speed 
reduction of 24 to 1 and providing an efficient metal-to-metal 
clutch all the advantages of a direct drive are retained. 

While the design of this mechanism does not permit a closer 
ratio than 24 to 1 to be obtained, it is possible to arrange for 
Hia other ratios in the opposite direction, say, 3 or 4 to 1, 
XC. 

This gear, which can be run in either direction, has a 
mechanical efficiency of approximately 98 per cent., and con- 
tinuous and ample lubrication is provided by immersion in an 
oil-tight case. 

An Insulated Wire Stripper. 


The Canadian Electrical News states that Wallace G. Gross- 
man, 79, Walker Street, New York City, is manufacturing a 
small machine for stripping the insulation from conductors. 


Fic. 2.—REDUCTION GEAR AND CLUTCH. 


It is made to fix on a bench in shops where a quantity of 
wire single and twisted, stranded wire and cord is handled. 
A motor-driven knife with a continuous action cuts the insu- 
lation from the wire, and also twists the copper strands. The 
knives are adjustable to sizes of wire varying between wide 
limits even while the machine is in operation. The main shaft 
is supported by a ball bearing. ! 
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— CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
` their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 


, address in our possession. | . 


The Е.І.Т.А. and the Broadcast Wireless Scheme. 


©- With reference to the letter of the Secretary of the Elec- 
-trical Importers’ and Traders’ Association, I am afraid that it 
"is rather difficult to understand what the writer means, but 
as I understand it, he appears to wish the electrical contrac- 
‘tors of the country to- take action to support the import of 
foreign manufactured articles, and this is not, so far as I 
um aware, what British electrical contractors wish to do. 

With respect to wireless apparatus, as far as 1 understand, 
the Postmaster-General only allows British-made wireless 
sets to be used in connection with broadcasting, and I hardiy 
see what exception anyone can take to this. 

Speaking from the point of view of one who has been 
in business a long time, I have never yet found the foreign 
 Winporter very eager to see that the electrical contractor was 
in any way protected, and if any electrical contractor wants 
to remain in business he had better do as I do; that is, support 
British firms, as he has nothing to gain by buying imported 
goods at all. à | 

The question of protection was always a difficult one, but 
there is no doubt that the present times make it imperative 
that we should support British-made goods. 


| R. Falshaw. 
Harrogate, March 21st, 1923. 


. Rating Terminology. 


On reading the specifications of rival manufacturers of elec- 
tric motors, one maker described his rating as " liberal, ` 
whilst the other advertised his machines as ‘‘ conservatively ’ 
" rated. Being a novice in these matters I asked a friend, who 
i8 associated with one of the firms, which of these claims 
inight be dependable, for it struck me that liberality stood 
for generosity, whilst the. conservative savoured of giving 
only what might be necessary, and no more. 

My friend (who is a sales engineer) snatched the offending 
document from my desk and muttered something about cross- 
heads or ''fatheads," and with great wisdom remarked that 
whilst the first description might te the more intelligent, the 
` second one might easily be the more truthfuk I am still 
in doubt which of these makers should be blackballed. 

I have since heard that my friend wrote his firm asking 
why the goods they produced were branded as conservative, 
whereas rival goods were described as liberal. His letter was 
returned bearing the cryptic legend: ‘* Try the labour party, ' 
scrawled thereon in red pencil. Now, both my friend and 
myself are puzzled, particularly as this illuminating instruc- 
tion comes from Manchester. — 

Will any of your cool-headed readers be good enough to 
comment upon this juggling of terms, or answer the conun- 
drum: *' When is liberal conservative?" 

This is a true story. 


Simplon. 
. March 91st, 1923. 


Fair Trading—A Lesson from the Gas Industry. 


An incident has just come to my notice. which shows the 
close co-operation between manufacturers and retailers in the 
sas Industry, and how the former realise that their interests 
can best be promoted by fair trading. 

A friend from this town made some Inquiries about a 
special type of geyser at the manufacturers’ stall at the Ideal 
liome Exhibition, concluding by requesting a catalogue. 
. After a cursory glance around, the salesman expressed his 

regret that he had not one left, but said he would be very 
. pleased to send one by post. Whether or not this was merely 
a simple ruse to get the consumer's address is immaterial, 
but the sequel is interesting : Only three. days later a repre- 
sentative of the local gas department called on my friend, 
bringing with him the promised catalogue, and showed. him. 
self fully conversant with the gevser in question. A sale will 
probably result. 

ne wonders how many electrical manufacturers—say in 
the wireless section of the exhibition—would have adopted this 
course. It ig to be feared that the vast majority would have 
been only too anxious to secure the sale direct instead of 
through a legitimate dealer, making use of that all-too-popular, 
but very weak, argument that if they did not some other 
manufacturer would secure the order. and, incidentally, show- 
ing how little faith they have in the merits of their own 
manufactures. 

There is little doubt that the newest branch of our industry 
—that controlled by the N.A.R.M.—is the worst offender in 
this respect, but until the question of electrical sales cun 
‚һе dealt with as a whole and efforts made to reconcile the 
interests of manufacturers, factors, and resellers in every 
branch of the industry, the existing chaos and its abuses must 


continue. . This being by far the most. vital matter before the 


~~ industry, surely it should be tackled by the T. E.E., as it is far 


too large and complex a matter to be dealt with by any indi- 


vidual sections. 
С Ма Е. Arthur Pinto. 


Ramsgate, March 19th, 1923. - 


Changing-over Networks from D.C. to A.C. 

As another engaged on this work I have been very 
interested in the articles and correspondence on this subject. 
May I also ask one or two questions :— — — — 

l. Has the consumer the legal right to insist on any par- 
ticular make of motor being put in in place of his 
existing d.c. motor, or 18 the choice left to the supply 
authority ? 

2. If the consumer has a 10-h.p. motor which is only loaded 
to 5 h.p., ean he insist on the new a.c. motor being of 

10 h.p., or may the motor be of a size suitable for the 
work it is to perforin? ‘ 

This seeins to be of importance when many motors have to 
be changed on a network, on account of the question of power 


factor. 
S. G. M. 
March 19th, 1923. ; 


———— ———— 


Appointments Vacant and ‘‘ Оп: Employment." 


As one who has been *' Un-Employed " for many months now 
through no fault of шу own 1 should be obliged if some of 
my brother "" Un-Employed " would kindly give me a little 
advice on what is the usual procedure adopted when one js 
called up for an interview. ls it usual for the advertiser to 
pay railway fares or not? I have been called up by large 
firms who have also paid the fares. 

Last week І replied to a '' Box No." and received a letter 
asking me to call. I at once wrote and asked if my fare was 
to be paid (I might here say that I do not possess 2s. in the 
world of my own); I received the following wire: “ Under 
the circumstances stay at home. Sorry." I am afraid that 
the poor unfortunates who are un-employed and reside in the 
provinces do not get an earthly chance of a job owing to the 
distance. I have during six weeks sent out 89 applications. 

I would suggest that the following rule should be adopted : 
If the applicant gains the position, he pays his own fare; if he 
is unsuccessful, the advertiser and the applicant equally share 
the cost. | | 

I should be glad to hear your views on the above subject. 


A Genuine Un-Employed without the *' Dole." 
March Ath, 1993. 5 


- -— - ———— — —À 


Radio-Station Towers and Masts.—In the design of radio- 

station towers and masts, the maximum wind pressure and 
the law connecting the pressure with the height above the 
ground are of primary importance. Mr. C. F. Elwell, in a 
recent paper before the Wireless Section of the Institution of 
Electrical. Engineers, reviewed briefly the results of past ex- 
periments, and endeavoured to point out what are safe and 
economic values of wind pressure for design purposes. The 
need for the standardisation of wind-pressure assumptions was 
also emphasised. The variety of specifications employed in the 
past proves a considerable difference of opinion to exist, i.e., 
from 15 to 112 lb. per sq. ft. In radio mast and tower design 
the load due to the wind is the chief load. Masts when un-. 
loaded are held vertical and designed to lie in a straight line, 
or as an arc of a circle when fully loaded. A wrongful assump- 
tion as to wind-pressure distribution from the top of the 
structure to the bottom can readily upset the designer's cal- 
culations as to the position which the mast will take up in a 
tale. 
Ў In order to appreciate the economic waste which is present 
in employing 60 lb. per sq. ft., for example, over the entire 
height of an 820-ft. mast, as opposed to a graded wind pres- 
sure of from 237 to 59 lb. per sq. ft., the comparative quantities 
of structural steel, stay wire, and concrete have been calcu- 
lated. If, as is very possible, the assumption of 27 to 59 lb. 
per sq. ft. should be excessive and one-half of these values һе 
sufficient, then a further possible saving is also shown. 


60 1b. 27-59 lb. 13'5 29°5 Ib. 


Structural steel... 128 100 15 
Stay wire... эз bs 140 10 50 
Concrete... bi v 155 100 50 


We have no definite knowledge of how wind pressure, 
especially high pressure, varies. with elevation, but it seems 
clear that it is not the same at the ground as.at, say, an eleva- 
tion of 1,000 ft., and the evidence points to the top pressure 


. heing more than double the pressure at the ground, so that it 


is not a negligible factor. 

If no more data exist on this subject than have been brought 
out in this paper, it seems to indicate that we should attempt 
to gain this knowledge without delay, and if this paper should 
inspire any of the owners of high radio masts or towera to 
equip them with the necessary recording instruments with a 
view to filling a void in our knowledge, it will not have been 
in vain. 


E 
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A NEW TYPE OF DIRECT-CURRENT WATT-HOUR METER. 


Tue well-known O'Keenan (O'K) direct-current ampere-hour 
meter of the unbraked motor type has been adapted to the 
uleusurelent of watt-hours by a simple but ingenious device. 
In the ampere-hour meter of this type the motor armature 
is connected between the terminals cr a low-resistance man- 
ganin shunt in the main circuit, and the speed of the armature 
5 then proportional to the voltage drop in the shunt, i.c., to 
the value of the current flowing in the main circuit. In the 
meter as modihed for the measurement of watt-hours (i.e., 
energy consumption), the general construction is the same as 
in the ampere-hour meter, but the armature is connected 
between two points at a difference of potential which varies 
with the watts consumed in the load circuit. The speed of 
the meter is then proportional to the watts, and the indication 
of the recording train is the true energy consumption, regard- 
less of the constancy of the supply voltage (which is, of course, 
assumed to be constant in the calibration of an ampere-hour 
meter in kWh). 

The connections of the modified meter are shown diagram- 
matically in the accompanying figure, reproduced from the 
Revue Générale de l'Electricité. Instead of connecting the 
notor M across the terminals of a plain shunt A B, as in 
the ampere-hour meter, a branch circuit А C, C B is connected 
between the terminals A в of the main shunt. The wire ac 
is of material which varies slightly in resistance with changes 
in temperature, but C B is of nickel, and therefore increases 
rapidly in resistance as its temperature rises. The resistances 
of the wires AC, CB are made practically equal when the 
main circuit supply voltage is normal. A fine-wire heating 
coll H of constant resistance is wound on а mica tube, about 
5 mm. diameter and 3 cm. long, surrounding the wire C B. 
A larger mica tube, 14 to 2 cm. in diameter, surrounds the 
heating coil and serves to reduce and stabilise the loss of 
heat by convection and radiation. The coil H, being con- 
nected between the pointe N and B, is traversed by a current 
whieh is proportional to the supply voltage v. At normal 
voltaje the heating coil and the nickel wire с B attain a tem- 
perature of about 150 deg. C.; when tested (by the makers) 
at twice normal voltage the temperature reaches 600 deg. C.. 
which is still well below the temperature at which oxidation 
or other deterioration ensues. 

The motor M is connected between the point c and a point 
D on the shunt 4 B, which 1s roughly four-fifths of the length 
of the lutter away from 4. The current taken by the motor 
i3 very small (of the order of 1 mA), and does not appreciably 
affect the conditions in the circuits A B, AC B (where the cur- 
reut is of the order of amperes). It can be shown that the 


Fic. 1.—A New p.c. Watt-HouR METER. 


p.d. between c and D in the circuits thus arranged varies 
with the product of 1 by 0, i.e., with the watts consumed by 
the load. 

It may be objected that the current i in the circuit A C B, 
traversing the nickel wire c B. will cause a change in the 
resistance r, of the latter, which will falsify the results. In 
order to eluninate this potential source of error, the wire 
А C is made of material having a much lower temperature co- 
ard nt of resistance. than nickel. The potential difference 

( —ir,) can thus be made constant. 

"There is a certan time lag in. the action of the meter 
when subjected to sudden variations cf supply voltage, but 
the errors due to this cause are small and, under practical 
conditions, cancel out as the voltage rises and falls. 

Compounding, to compensate for the very small amount of 
friction im the meter, is obtained by connecting in series 
with the motor between the points € D а constantan-iron 
therinc-coupie heated by the coil H. The e.m.f. of this couple 
(of the order of 1 mV) develops a driving toreve which enw- 
pensates completely for friction. This method of compound. 
ing has the advantage that there is no electrical connection 
between the pressure. and current circuits, and the meter is 
subjected only to a p.d. lower than 0.5 V, as in the ampere- 
hour meter of the sume type. Low as this voltage is, the 
pressure availible to cause sperkine at the commutator is 
much lower, due to the relatively hieh baek-e.m.f. of the un- 
braked armature. Tt is e timated that the maximum power 


available for sparking is about eight micro-watts; experi- 
ence shows that the commutator in the O'K ampere-hour 
meter 15 nut appreciably deteriorated by years of service, and 
the commutator conditions in the new wutt-hour meter аге 
the sume. ihe maintenance required 18 no greater than that 
needed by induction-type a.c. meters. 

The high intensity о the magnetic field in which the arma- 
ture rotates prevents the meter being affected by stray fields. 
High accuracy is obtained at low loads because of the high 
driving torque (25 urm.-cm. in the 14- and 24-kW meters), 
the small diameter of the commutator (1.8 mm.), and 
small weight of the rotor (79 grm.). Temperature error is 


` mappreciable. The power consumption in the pressure cir- 


cuit is about 2.7 W at 110 V, but can be halved whilst still 
retaining a driving torque exceeding 0.07 grm.-cm. per grm. 
weight of moving parts. 

The general construction of the new meter is identical with 
that of the ampere-hour meter, save for the addition of the 
heating coil and the use of the special shunt circuit. In 
order to facilitate mass production, the shunt 4 B in the 
accompanying figure is not actually connected in the main 
circuit, but is standardised for a total current (in A B and A C B) 
of 2A (maximum load), and is used in conjunction with a 
main circuit shunt, the value of which is selected to suit 
the range of measurement required; in the largest meters the 
drop across: the main shunt does not exceed 0.1 V. This does 
not modify the general principle of operation of the meter, 
and the latter is naturally calibrated to read directly the 
energy consumption of the load. 

It is claimed that the new meter is equally suitable for use 
in circuits consuming up to 14 or 24 kW at 110 V and for 
central station or industrial circuits carrying, say, 18,000 A 
at 500 V. The meter has been sanctioned cfficially for use 
in France, and tests on a 2,750-kW, 275-V meter of this type 
showed that with 20 per cent. voltage variation (250 to 300 V) 
the accuracy varied only from 98 to 101 per cent. and the 
meter started at 1/600 of full load. At normal voltage the 
accuracy ranged fram 98.7. to 100 per cent. between 1/200 
of full load and full load. 


THE SPRAGUE SYSTEM OF AUTOMATIC 
TRAIN CONTROL. 


Our American contemporary, the Railway Review, recently 
devoted considerable space to a new system of train control 
which is being tested on the New Ycrk Central Railroad. This 
system was devised by the president of the railroad. Mr. F. J. 
Sprague, and the experimental engineer, Mr. F. D. Sprague. 

The system is of the intermittent induction type with per- 
manent track magnete. It comprises automatic stop, gradu- 
ated speed control, and cab-signal apparatus. It is designed to 
control both steam and electric trains operating over the same 
track, and it makes use of measured light and heavy braking. 
with variable speed control. Normally, manual release of the 
brakes is provided for, but, if required, also with co-operative 
release from the track in case the automatic braking has taken 
place after receiving a second impulse in a block. — Brietly 
stated, the system provides for train protection bv a combina- 
tion of visible, audible, and touch-respcnsive cab signals, with 
manually-controlled automatic primary service and speed-and- 
brake controlled secondary service, or emergency brake 
applications, п response to magnetic impulses received 
from magnets located in each block. In every completely- 
equipped block there are two normally active brake-application 
magnets with neutralising coils on the working poles, and one 
clearing or re-set magnet with energising coil. To neutralise 
the field of the working poles of the brake-application magnets, 
current is sent through the coils reducing to a negligible amount 
or reversing the free field above them, but not affecting 
the total flux in the permanent magnets. When thus neutral- 
ised, the receivers on_a passing locomotive are unaffected, for 
the block is clear. Failure of the neutralising current auto- 
matically restores the track-magnets to a normal-danger condi- 
ticn. Under normal conditions no current is used on anv of 
the truck magnets when the track is clear, and current is used 
on the group of three magnets in each block only when a train 
is passing through the block and the next block in advance is 
clear. The average total energy required on a division is one 
kilowatt for each eighty engines in service. The re-set magnet 
is a plain electromagnet with poles similar tc those of the 
application magnet. 16 is situated near the end of the block, 
and its function is to restore certain selective relays on the 
locomotive to their normal position when thev have respended 
to one or more brake-application impulses, and if the energising 
cirenit fails it will not clear. The restoration of relays to 
normal condition does not affect the brakes. which sre always 
manually released. The magnets mav be. installed regardless 
of the system of propulsion—steam, or electric third rail or 
overhead supplv—and are net adversely affected by either 
direct or alternating current. 
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Each locomotive carries a receiver of a neutral magnetic 
type, without induction coils, in which two detector contacts 
are operated directly by the magnetic flux appearing in the 
gaps separating the corresponding parts of the receiver when 
passing through an active magnetic field. ‘The flux receivers 
are attached to the under side of a non-magnetic box, through 
holes in the bottom of which movable upward-projecting tips 
extend from the flux plates. Within the box are mounted, 
on an insulating base, two light spring contact arms which 


complete the magnetic paths between a set of three laminated : 


segments, through holes in which extend the magnetic tips. 
These are not only free to slide horizontally on the flux plates, 
but also to move vertically in the laminated plates. The 
contact governing the application of the brakes is normally 
closed, and its opening initiates the braking movement, while 
the re-set contact, although normally closed prior to any brake 
application, is afterwards in an open position, and must be 
closed to establisn a re-set condition. Dependence is placed 


upon “ interval °’ instead of " time " spacing, and the brake, 


applications are primarily controlled by three interlocking 
relays—primary, secondary, and re-set—in series with the 
contacts in the locomotive receivers and operating in conjunc- 
tion with other contacts under the co-ordinated control of 
train speed and manual braking. The relays are of the single- 
coil type mounted on а common base, and each has two 
reluctance gaps in series which are spanned by gravity- and 
spring-retracted armatures making  self-centring pressure 


contact only. The two armature contactors, being of similar 
electrical connection, are Joined, and since the reluctance gaps 
are jn series, the making and breaking of the two contacts 
are practically simultaneous. The normal circuit connections 
are permanent, but the relay, as a unit, may be replaced in a 
few seconds. Provision for current supply is made from two 
sources—a& 12-V storage battery carried in a protecting box, 


and the normal 32-V headlight generator. 


4 


Two light indications are given. Ordinarily when running 
above the low-limit '' proceed " speed a green light only is 
visible indicating that the advance block is clear, but on 
passing an active distant magnet this light goes out, and an 
audible warning is given. If the speed is less than the low- 
hmit fixed, a yellow '' proceed " light appears, but if the 
speed is greater this light goes out unless the braking 18 
properly co-ordinated with the increased speed. When the 
train has been braked the proper amount, either manually or 
automatically, before reaching the '" home " magnet, or the 
train speed has been reduced to the low limit permitted, the 
yellow ''proceed " light will again appear, indicating safe 
conditions for passing a live " home " magnet without a 
secondary automatic brake application. The lights are dupli- 
cated on the fireman's side. They are merely indicative, and 
no part of the control apparatus is dependent upon them. . 

Special provision is made for speed controls on tangents and 
dangerous curves without interfering with the manual 
operation. | 


BUSINESS NOTES. 


Bankruptcy Proceedings.—JouN Kaine Fisu, Sempolia, 
West Green Road, Tottennam, london, N., late Etherley 
Road, wireless instrument maker.—''he receiving order in this 
matter was made recently on debtors own petition. ‘Lhe 
statement of affairs shows liabilities of £195, against assets 
of £31, or a deficiency of £164. Debtor attributes his failure 
to lack of capital, ignorance of business methods, and depres- 
sion in trade. It appears that he was employed in the elec- 
trical engineering business, and in July, 1921, commenced 
business on his own account, as J. F. Kaine, as a wireless in- 
strument maker at Lordship Lane, Tottenham, with about 
£100 borrowed from relatives. The business progressed favour- 
ubly, and for a time he had a working arrangement with 
unother, with whom finally he entered into partnership in 
July, 1922. Debtor looked after the technical side of the busi- 


ness while his partner managed the financial side and kept ` 


the hooks. Difficulties arose a month or so later about meet- 
ing the liabilities, and at the beginning of October the partner 
took possession of the partnership assets and a sale by auction 
was held. Subsequently debtor took a workshop at 170, 
West Green Road, and commenced there alone as a wireless 
instrument maker as the Sempolia Wireless Co. Debtor states 
that proper books were kept in the partnership business antl 
are in the possession of his partner. In his subsequent. busi- 
dd he kept a cash book and a combined debtors’ and creditors’ 
edger. 

WILLIAM EDWARD WEEKS, 59, Victoria Street, and 12, Filton 
Avenue, Horfield, Bristol, wholesale electrical dealer.—The re- 
ceiving order in this matter was made on March 13th on 
debtor's own petition. The statement of affairs shows liabili- 
ties of £1,693, against assets of £977, or a deficiency of £715. 
Debtor attributes his failure to slump in trade, bad debts and 
want of capital. It appears that after being employed by 
an electrical supplies company which went into liquidation, 
debtor on November 1st, 1920, took over the stock-in-trade, 
about £200, and office furniture at £90. He then commenced 
business as a whoesale electrical dealer at 59, Victoria Street, 
with about £50 capital in cash. The stock in trade was in- 
voiced to him on the usual credit terms, and the £90 for the 
office furniture was payable by monthly instalments. Debtor 
states that after the first year, owing to depression in trade, 
his business wus carried on at a loss. He states that he did 
not become aware of his position until two months ago. 

HanoLD Parr, 2, Strawberry Dale Square, and 1, Back 
James Street, Harrogate, electrician.—The public examination 
of this debtor was held recently at the Court. House, Raglan 
Street, Harrogate. The statement of affairs showed gross 
liabilities of £1,155, of which £314 was expected to rank for 
dividend, against assets of £670, or a deficiency of £144. 
Debtor attributed his failure to small profits owing to keen 
competition in business, bankruptcy of three book debtors, 
and pressure by creditors taking proceedings. It appeared 
that he commenced business ав an electrical engineer three 
years ago at Back Mayfield Road, Harrogate. About twelve 
months ago he removed to 1, Back James Street. When he 
commenced business he had cash savings amounting to £32. 
He borrowed £50 from his father, and in July, 1921, a similar 
sum from another relative. For the first year of his trading a 
profit and loss account was kept, which showed a profit of 
£113. He stated that he had been losing money all the time 
he was trading. He continued in the hope that matters 
ME improve. After further questions the examination was 
closed. : | 


ъ 


р. BouLp, electrical engineer, Burn Croft, Birchencliffe, 
Huddersfield.—Receiving order made March 20th. on creditors 
petition. : 

T. S. CARTWRIGHT (T. S. Cartwright & Co.), electrical con- 
tractor, 90, Wellington Street, Stockport.—Keceiving order 
made March 21st on debtor's own petition. 

E. Cookson (W. Turnbull & Co.), automobile, electrical 
and mechanical engineer, Express Magneto Repair Works, 
Elizabeth Street and Charles Street, Blackpool.—-First and 
final dividend of 5s. 2d. in the £, payable at the Official Re- 
ceiver’s offices, 13, Winckley Street, Preston. 

FREDERICK HanoLD THOMAS, and WALTER ERNEST EVANS, 
trading as Thomas & Evans, Salubrious Place, Swansea, elec- 
trical engineers.—The adjourned public examination of these 
debtors was held recently at the Town Hall, Swansea, Debtor 
Evans stated that the amended statement of affairs showed an 
increased deficiency of £3,137. Thomas seid that the business 
was in difficulties when he joined the army, and on his return 
they had liabilities of £2,000. After further questions the ex- 
amination was closed. 


Company Liquidation.—Prarsons (ELECTRICIANS),  Lmb.— 
A meeting of members is called for April 23rd at 27, Brazen- 
nose Street, Manchester, to hear an account of the winding up 
from the liquidators, Mr. W. Eaves and Mr. A. Yearsley. 


Dissolution of Partnership.—Suaw & SMALLSHAW, 14, Legh 
Street, Warrington.—Mr. H. Smallshaw and Mr. A. H. Shaw 
have dissolved partnership. Debts will be attended to by | 
Mr. Shaw, who will continue the business on his own account. 


Trade Announcements.—THE SALISBURY BLECTRIC LIGHT 
AND SupPPLY Co., Ltp., has opened new offices and showroom 
premises at 27, Market Place, Salisbury. 

THe Rex House Wirevess Co., of Glasgow, has opened a 


branch business in Cadzow Street, Hamilton, under the 
management of Mr. James Р. Brown. 

THe HrnLLBaAR Press has removed its city office tc the 
works at 473, High Road, Leyton, K.10  (Telenhone No. 


'" Maryland 1746,") and all correspondence should be addressed 
there. 

Мк. Т. J. Anveax, A. M.L.E.E.. who quite recently left the 
Ebbw Vale Steel, Iron & Coal Co., Ltd., with which he had 
been chief electrical engineer, has joined Mr. E. Spencer 
Stevens, of Bristol, in partnership as electrical engineers and 
contractors, at 87, Cotham Brow, Bristol. Messrs. Stevens 
and Andean desire to receive catalogues of electric. lighting 
plant, signs, electrical accessories, radio apparatus, &c. 

ELECTRICAL INSTALLATIONS, LTD., now associated with Wire- 
less Service, Ltd., of 2, Lower John Street, Piccadillv Circus, 
W., and its wireless department will be worked bv that 
company, in which it is interested financially and in other 
ways. : 

Catalogues and Lists.—Economic ELECTRIC, Ltp., 10, Fitz- 
roy Square, W.1.—A price list of complete radio-telephony re- 
ceiving sets, parts and accessories. Illustrated. | 

British INsULATED & HELsBY CABLES, LTD., Prescot, Lanes. 
—A brochure upon the “ Prescot '" wiring system, illustrating 
many examples of buildings in which it bas been installed. 

ENGINEERING SUPPLIES, 1тр., 1554, Upper Thames Street. 


E.C.4.—An illustrated and priced leaflet advertising `' Bagle ” 
erystal and valve broadcasting receivers, 
Tur GLOBE ENGINEERING Co., Lrb., Brighouse. Yorks.— 


List No. 6, a leaflet illustrating a 1-b.h.p. motor, Priced. 


THE SILUMINITE [NsUCELATOR Co., Lto., The Green, Southall, 
Middlesex. —Two illustrated leaflets Wlustrating the applica- 
- tion of " Siluminite " to switchboard panels and third rail 
insulators. TE 

THe Рнахіх ENGINEERING Co., Lrp., Chard, Somerset.— 
An illustrated list of pumps, tar-spraying machines, asphalt 
cookers, tar boilers, &c. 

Mr. П. Ruopes, Keswick.—Monthly price sheet of electrical 
materials and accessories, including cables, wires, conduit, 
switches, cut-outs, &c. 

Тнк” ARGSON "" ENGINEERING COo., Lap., Beaufort Works, 
Richinond Road, East Twickenham.—4A number of illustrated 
leatlets dealing with hand-power and mechanically-propelled 
invalid. tricycles. | О . ' 

Messrs. LioneL Ropinson & Co., 3, Staple Inn, W.C.1.—A 
posteard illustrating and giving particulars and prices of 
“ Ballsok ` insulating beads. | 
Тнк Вехзлміх Exnectric, Ero., Brantwood Works, Tariff 
Road, Tottenham, N.17.—The Benjamin Bulletin, a publica- 
tion '* dealing with automobile matters in general and * Ben- 
jamin’ automobile products in | particular." 


Book Notices.—'' Japanese Journal of Physics: Trans- 
actions and Abstracts,’ Vol. I, Nos. 1—6. Tokio : National 
Research Council of Japan.—This Journal gives m very con 
cise form the results of researches carried out by Japanese 
physicists over a wide field. The subjects dealt with in the 
first number form an index to the character of the Journal; 
thev include : '" The Spectrum of the Brush and the Glow 
Discharges of Electricity 7; Тһе Effect of Temperature on 
the Modulus of Rigidity and the Viscosity of Solid Metals "'; 
“The Fundamental Equations of the Electron Theory "'; 
" Dielectric Hysteresis and Allied Phenomena "; ‘* Low Volt- 
age Standard Cells "; " The Dependency of the Temperature- 
Coefficient of a Permanent Magnet on its Dimensions " ; and 
many other abstracts. | 
The Radiogram and Wireless Answers, Vol. I, No. 1. 
Tondon: Horace Marshall & Co.; price За. weekly.—This is 
‘the first number of vet another journal designed for the de- 
votees of radio breadeasting. [t is written m a “ 
stvle, and contains items of news and well-diluted technical 
matter. The articles in this issue include an interview with 
Mr. Arthur Burrows, of the B.B. Co. (with photograph); a 
description of the wireless exhibits at Olympia; notes on aceu- 
mulators; and aids to the construction of receiving and trans- 
mitting stations. a 

Sir [sane Pitman & Sons, Ltd., have issued a "Spring List" 
of their publications, both new.und forthcoming. The subjects 
of the works are of a widely-varied nature, and many books 
on electro-technical matters are included. | 

“Тһе Spectroscope," by T. Thorne Baker. Pp. x+208; 
figs. 94. London: Bailliére, Tindall & Co. Price 7s. 6d. net. 

'" Journal of the American Institute of Electrical Engineers,” 
Tol. XLII, No. 3, March, 1928. New York: The Institute. $1. 

'" Socialism : Its Fallacies and Dangers." А collection of 
papers, edited by F. Millar. Pp. 80. London: Watts & Co. 
Price 1s. net. | 

"A First Course in Heat Engines," by J. W. Hayward. 
Pp. 271; figs. 143. London: Universal Tutorial Press, Ltd. 
Price 4s. | 

'" Wireless Component Parts and How to Make Them," by 
B. E. Jones. Pp. 124; 208 figs. London: Cassell & Co. 
Price 18. 6d. net. | 

“ Atoms,” by Jean Perrin. Pp. xv+231; 16 figs. London : 
Constable & Co., Ltd. 8s. 6d. net. | 

“Тһе Golden Hammer and other Engineering Stories," by 
A. W. Marshall. (188 po.) London: Percival Marshall and 
Co. Price 3s. 6d.—This book contains nine reprinted stories 
which, the author states, are meant '' to foster hope and en- 
couragement, sympathy, and habits of industry and under- 
standing," and a host of other virtues, which proves that the 
spirit which inspired ‘‘ Sandford and Merton ” is not dead. 


A Central European Glow Lamp Syndicate.—A new com- 
pany has been formed at Munich under the title of the 
Central European Glow Lamp Syndicate, which is said to 
stand in close relations with the Dr. Just Glow Lamp Co. 
of Budapest. The Osram Co. of Berlin (the lamp works 
of the A. E.G., the Auer Co., and of Siemens & Halske) now 
threatens to take proceedings for infringement of patents, it 
is alleged, as soon as any lamps on the Just system ure plaeed 
upon the German market. 


Australian Tariff Decisions.—The following tariff decisions 
have been approved of by the Customs Departinent : —Elec- 
trical appliances and materials.—Insulating beads, porcelain. 
Item 404, free under the British preferential tariff, free under 
the intermediate tariff; 10 per cent. under the general tariff. 
Machines, machinery &c.—Magnetos for use in the manufac- 
ture of motor gang cars for railway purposes. Item 404, free, 
free, 10 per cent.—Reuter’s Trade Service (Melbourne). 


Bills of Exchange in Jugo-Slavia.—The Commercial Sec- 
retary in. Belgrade has transmitted to the Department of Over- 
seas Trade a memorandum, prenared by Mr. Vladimir 
Dusmanie, a Belgrade advocate, dealing with Serbian bills of 
exchange. These are piven special value as instruments. of 
pavment, and there is а great deal of legislation governing 
their preparation and use, 


popular '' - 


Electricians’ Wages.—The West-Midland. District Indus- 
trial Council for the Electricity Supply Industry announces 
that the next Wages revision in accordance with: the national 
agreement, due to operate from April 1, wall, be based upon 
the average of the index figures of the cost of living published 
in the Labour Gazette for the preceding quarter, and will 
ent:i a reduction of a halfpenny per hour for adult workers, 
15. 4d. per week for vouths, and 9d. per week for boys. An 
electrical fitter who was paid 2s. 14. per hour under the. agree- 
ment of July, 1920, will from April. Ist receive 19.144. per 
hour as the result of the latest reduction. a 


Sweden and Trade with Russia.—Amoung the few foreign 
firms who were represented at the Trade Fair which has 
just been held at hietf are mentioned the names of the 
Swedish Ball Bearings Co., and the Alfred Vestrein Co., which 
produces appliances for the sugar industry, while the Swedish 
General Electric Co. was also to have been an exhibitor, 


Spanish Trade with South America.—As а result of the 
growing interest that has recently been evinced among manu- 
facturers in Spain regarding the- extension of overseas. trade, 
a Congress has been called of representatives of Spain and of 
the Spanish-speaking republics of South America, who are to 
meet shortly in Madrid, Seville and Barcelona. The object. of 
of the Congress (according to-the Madrid correspondent of the 
Anjlo-South. American Bank) is to draft a programme for the 
development of trade, with a view to finding an outlet for 
Spanish products. Among the proposals which will. probably 
be adopted by the delegates ure the appointment of competent 
commercial advisers to every embassy and legation abroad, and 
the establishment of direct shipping communication between 


the western coast of South America and Spain, which has 
hitherto been almost entirely lacking. The King and the 


Government are taking a great interest in the Congress, the 
inaugural assembly of which will be presided over by His 
Majesty.—The Bulletin of the F.B.I. : 


Continental Exhibitions.—lITaLy.— We have received from 
the Italian. State Railways (State Tourist Department), 12, 
Waterloo Place, Regent Street, S.W. 1, а pamphlet containing 
particulars of the special arrangements which are being made 
for the benefit of British visitors to the Milan Samples Fur. 
being held from April 12th to 27th. Details of fares and hotel 
accommodation are imparted, and the pamphlet also contains 
general information regarding the Fair. ||, 

PortuGaL (Lisbon).—The Minister of Conimerce is engaged 


an the organisation of the International Fair to be held at 


Lisbon in November.— Reuters Trade: Service (Madrid). 


Trade Exhibition at Glasgow.—At the recent Bakers’, 
Grocers', Confectioners’; and Allied. Traders" Exhibition. in 
Glasgow, there were many exhibits of machinery in operation, 
including installations of baking appliances. Among the latter 
was the Metropolitan- Vickers Electrical Cos Westinghouse ”’ 
electric baking oven, which was shown by the Corporation 
Electricity Depurtinent. The oven, which has been in success- 
ful operation in America for some time, is of the reel type, a 
series of eight shelves revolving inside the oven. The heating 
elements are fixed at the bottom of. the oven. The control 
is very sinple.. Automatic electric toasters for restaurant and 
hotel use were also shown, while demonstrations of domestic 
electric cookers attracted much attention. 

A great variety of appliances for cooking purposes was shown 
by Messrs. W. M. Still & Sons, of Hatton Garden, London, 
including electric cooking utensils in copper, steel, апа alu- 
minium. 


Birmingham Trades Exhibition.—The National Trades 
Exhibition was opened at Birmingham last week by the- 
lord Mayor, and it will be continued for two months. -The 
trade stands are of a most’ varied kind. There are exhibits 
of the latest cooking, heating and lighting equipment, furni- 
ture.and furnishings, novelties and labour-saving devices. Upon 
the stand of the Birmingham Electric Supply Department a 
number of the leading firms in the trade Шула exaniples of 
their manufactures, particularly electric light fittings, which 
are of the most artistic design, and electric cooking and heat- 
ing apparatus. The following firms are exhibiting: Metro- 
politan-Vickers Electrical Co., radio receiving sets and- loud 
speakers, as well as fires, toasters, fans, and other household 


appliances; the General Electrie Co., Ltd., radiators. electric 


inotors, electric drills, &c.; the British Thoinson-Houston Co., 
Ltd., electrical fittings in great variety; the Hobart Maunufac- 
turing Co., Ltd., electricallv-driven! potato-peeling muchlines, 
coffee grinders, sausage machines, &ec.; Messrs. Veritye, Ltd.. 
industrial lighting fittings and electric motors: British Brass 
Fittings, Ltd., artistic fittings and electric fires; Edison Swan 
Electric Co., Ltd., electric heating and cooking apparatus, 
hghting fittings, vacuum cleaners, and aceumulators and 
batteries for radio sets; Callender's Cable & Construction Co.. 
Kalanite insulation, house service cut-outs, colhery lighting 
accumulators, telephone cable, &e. Mr. G. Page, of Bir- 
mingham, shows a variety of electrical apparatus, and he also 
exhibits a complete loud-speaking equipment, which is demon- 
strated daily. Crystal and valve sets are exhibited by the 
Electrical Trades Supply, Ltd., of Britannia Works, Birming- 
ham: electrical vuleanisers, by Mr. L. I. Beard, of Prospect 
Road, Birmingham; and a vacuum cleaner is displayed by the 
Electric Appliances Co., of London. | 2E 
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For Sale.—By direction of the Disposal Board, Messrs. 
С.А. Tricks & Son will sell by auction, on April lith and 12th, 
at Horfield, Bristol, and the Quedgley Depot, near Gloucester, 
electric motors, generators, plant, electrical material, lamps, 
&c. (See our advertisement pages to-day.) : 


E.D.A. Activities.—One of the latest pamphlets (E.D.A. 
354) published by the British Electrical Development Associa- 
tion, reproduces authoritative refutations of the statement, 
recently given much prominence in the lay’ Press, that the 
electric lamp emits ultra-violet rays, which injure the sight, 
It is shown that none of these rays can penetrate the bulb of 
the lamp. 

Another publication (Е.р.4. 353) deals with the employment 
of electric motors in the textile industry, putting forward 
testimony from manufacturers and other authorities of the 
beneticial effect of the electric drive upon production. 


Track Insulater Contract.—We are informed by the Situ- 
пите Insulator Co., Ltd., that it has secured an order from 
the London Electric Railway Co. for the track imsulators re- 
quired in connection with the Golder’s Green-Kdyware exten- 
Jon. The L.E.R. Co. has used "' Siluminite ” for a number 
of vears. 

New Belgian Companies.—The formation of the follow- 
ing new Belgian companies is announced :—Comptoir Belge 
d'Exploitations Electriques (14, Rue Jacques de Lalaing, Brus- 
sels); Comptoir Général des Sciences Appliqués (Rue de la 
Croix de Fer, Brussels); Société Centrale d'Electricité et de 
Construction (Rue de la Victoire, Brussels); Société Générale 
Electro-Mécanique J. [Laroche et Cie. (Boulevard du Midi, 
Brussels); and Lignier et Cie. (10, Rue de Pont Neuf, 
Brussels). 

Electric Locomotive Construction in France.—Some large 
contracts for the construction of electric locomotives ure at 
present in progress in France. La Société des Constructions 
Electriques de France, which has lately completed. an order 
for fifty for the Midi Railway Co. has just received 
a further contract for forty engines for. the Montrejeau- 
Pau section of the same railway. The joint concern. known 
as the Société d'Etudes. pour l'Electrification des Chemins de 
Fer. which comprises the Ateliers de Construction du Nord. et 
de l'Est, and the Schneider and Thomson-Houston companies, 


has also lately received orders fcr eighty electric locomotives — 


for the Paris-Orleans Railway Co., and thirty for the Parts, 
Lyons and Mediterranean Railway. 

British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned, In the case of foreign applications the names and 
addresses of the British representatives are also given. 

Difsor. No. 431,941. Class 8.—Loud-speaking instruments 
or sound amplifiers used in telephony, wireless or otherwise. 
Compagnie des Machines Parlantes Pathé Fréres, 30, Boule- 
vard des Italiens, Paris, France. (Fell & James, 11, Queen 
Victoria Street, London, E.C.). March 21st, 1993. 

Singer Sewing Motors (lettering and design). No. 432,358. 
Class 6. Electric motors for sewing machines and parts 
thereof. No. 432,357. Class 8.—Rheostats, electrical resist- 
ances, and controlling switches for electric motors. Singer 
Manufacturing Со.,: 149, Broadway, New York, U.S.A. 
(Cruickshank & Fairweather, 62, St. Vincent Street, Glasgow). 
March 21st, 1923. " 

Leolite (lettering and design). М№о. . 439,530. Class 6.—In- 
ternal-combustion engines and dynamos for use in the gene- 
ration of electricity. Leo Sunderland & Co., Ltd., 40, Albe- 
marle Street, London, W. March 21st, 1923. | 

Telechron. No. 439,940. Class 8.—Transmitting and receiv- 
ing instruments for use in electrie recording and signalling 


systems. William Clark, 53, Victoria Street, Westminster, 
S.W. March 21st, 1923. 


Chrvstagog. No. 433,055. Class 8.— Instruments and appa- 
ratus for wireless telegraphy and telephony. Alfred Roswell, 
trading as Roswell & Co., 28, Woodbridge Street, Clerkenwell, 
London, B.C. March 31st, 1923. ; 

S.E.A. Electrodes (lettering and design). No. 

Class 13. Electrodes for electric welding made principally 
of ordinary metal. Shipbuilding & Engineering Appliances 
Co., Ltd.. 94, Grainger Street West, Newcastle-on-Tyne. 
March 915%, 1923. 

Esla. No. 430,905. 
nectors, &c. Haydn T. Harrison, 
Street Lighting Apparatus Co., The Foundry, 
Lane, Canterbury. March 21st, 1923. | 

Window-dressing Awards.—The following is the result of 
the window-dressing competition arranged by. the General 
Electric. Co., Ltd. The maximum points were 50:—First 
prize. Robson & Colman, Newcastle-on-Tyne, awarded 50 
points; second prize. The Polar Electric Co., Birmingham, 
awarded 30 points; third prize. T. Barrett & Co., Sutton Cold- 
teld. awarded 25 points; consolation prizes, The Burnlev Elec- 
trical Maintenance Co., Burnley, 23 points, and Chas. Cooper, 
Stretford, 10 points. | | | | 

Unemployment.—On March 12th, 1,302,800 persons were 
registered at the Employment Exchanges as being totally un- 
employed; this represented a reduction of.16.155 during the 
week. The total decrease since the beginning of the year lus 
bes 158, 7084-or just over 19 per cent. , | 


Class 13.—Electriec switches, fuse con- 
trading as the Electric 
Whitehorse 


430,071. 


Local Exhibition.—W IMBLEDON.—We give below a list of 
exhibitors at the above exhibition, to which we briefly re- 
ferred in our last issue: ‘The General Electric Co., Ltd., 
cookers, kettles, irons, aud the “ Blighty " washing machine; 
the Jackson Electric Stove Co., Ltd., electric cookers and 
heaters; Justus Eck & S. Brook, radio sets, egg boilers, 
&c.; Northern Steel & Hardware Co., Ltd., " Uranus " bed- 
warmer and vacuum cleaners; Electric Suction Cleaner Co., 
suction cleaners; Carron Co., cookers; Bower Electric, Ltd., 
radio apparatus; British Electric Transformer Co., * Tricity ”’ 
cookers, flame fires, &c.; The Brompton & Kensington Acces- 
sorles Co., Ltd., cookers; Metropolitan-Vickers Electrical Co., 
Ltd., " Cosmos " appliances, A.B.C.” washing inachines, 
&c.; Hotpoint Electric Appliance Co.,. Ltd., "' Aerobell "' 
washing machine, cookers, irons, &c.; E. Brook, Ltd., electric 
motors; Dominion Machinery Co, Ltd., " Elliott "| wood- 
working machines; and Whitehead Bros., electric fires, cook- 
ing and heating apparatus, &c. | 

Copper and Lead Prices.—Messrs. F. Smith & Co. report 
March 27th :—No change in electrolytic copper prices. 

Messrs. James & Shakespeare report March 28th :—Copper 
bars (best selected), sheet and rod, no change; English pig 
lead, £29, 20s. decrease on last week's quotation. 

German Contracts with the United States.—German 
interests are evidently bent upon buying in the United 
States for shipment to their customers in foreign markets, 
in fulfilment of foreign contracts, says The Iron Age, New 
York. In addition to numerous reports of American mills 
having been approached by representatives of German interests 
in the United States, oue large Ruhr steel corporation has 
two agents in America, who are entrusted with the placing 
of orders for finished material for shipment to South America. 
It is believed that Hugo Stinnes, besides purchasing coal in 
the United States, will shortly endeavour to place orders for 
steel to ship to South American markets on contracts, in order 
that the present complication in the Rubr shall not cause the 
loss of there markets that have been partly. regained since 
the Armistice. Pricr to the occupation of the Ruhr, German 
nulls held contracts for shipment of semi-finished material to 
American West Coast. consumers, and these contracts may 
account for a recent report of negotiations by German agents 
with a mill whose product is semi-finished steel.—Engincering. 

Electrical Power Engineers’ Association.—On March 24th 
a joint meeting of representatives of the E.P.E.A. and the 
emplovers’ side of the National Joint Board. was held at the 
Ministry of Labour, under the chairmanship of Sir David 
Shackleton. The result was that the parties agreed to remove 
the deadlock by resuming the meetings of the Board. The 
question of salaries at Halifax, the immediate cause of the 
мо! crisis, will be considered at the next meeting of the 

oard. 


LIGHTING AND POWER NOTES. 


Ashby-de-la-Zouch.—Evectricity SurfLy.—The Urban Coun- 
cil has decided to offer no objection to the application of the 
Midland Electric Light and Power Co. for an Order to supply 
electricity within the urban area. A similar action has been 
taken by the Rural Council. 

Australia.—BnisBANE.—The Metropolitan Electricity Board 
has been formed in Brisbane to supply a number of districts 
outside the town with electricity. Energy will be obtained 
from the City Electric Light Co., or the Bristune Tramways 
Trust, and will be sold to consumers at 7d. per kWh. 

New SovTH WaLES.—4AÀ conference of municipalities.in the 
south coast district is to be held to consider a proposal to form 
a county council for the hydro-electrie development of the 
Shoalhaven river. | 

PERTH (W.A.).—The eleven months ended September 30th. 
1923, was the first completed period in which electricity had 
been taken entirely in bulk from the Government power 
house at East Perth. The cost of the current purchased in 
bulk was £35,873, and the gross revenue was £149,696. After 
deducting the sum ‘of £86,904 for expenditure during the 
period, a working profit of £55,722 remained. The energy sold 
for the period aggregated 10,391,564 kWh, equivalent to 
11,366,000 kWh for 12 months. The number of connections 
increased to 16,793, or bv 10 per cent., and the total length 
of lines is now 208.3 miles.—Commonwealth Engineer. 

VicroRIA.—' The Victorian Electricity Commission has spent 
up to the present £1,705,000. For the current year, 1922-23, 
42,500,000 1s required on account of capital expenditure. The 
original scheme has been extended, and now includes an 
auxiliary power station at Newport to cost £500,000, and the 
erection of a factory at Morwell to produce 96,000 tons of 
briquettes annually, at a capital cost of £400,000, The works 
near Melbourne and along the main transmission line are 
being pushed rapidly on. Parliament's sanction is required 
for the erection by the Commission of a high-pressure trans- 
mission line for the south-western district, and for the pur- 
chase of the North Melbourne Tramway and Lighting Co.'s 
undertaking. The first stage of the western district scheme 
will cost about £106,000, and the price to be paid to the 
North Melbourne Tramway Co. is 2115.000, The Melbourne 
Tramway Board has taken over the traniMav portion at a 
rest of £31,250, The electric light portion will be operated by 
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the Commission. The Government has authorised the erection 
of houses at Yallourn for employés at а cost of £224,000, 
which provides 300 tenements. This expenditure includes pro- 
vision for staff and administrative offices, roads, water chan- 
nels, footpaths, water supply, recreation hall, and electric light 
services. It is expected that the population will reach 3,000.— 
Commonwealth Engincer. 

Barrow.— RECIPROCAL SUPPLY OF ELECTRICITY.—AÀt a recent 
meeting of the Corporation it was decided to accept the offer 
of Messrs. Vickers, Ltd., for a reciprocal supply of electricity. 
In order that the supply may be utilised to the best advantage, 
the following plant is to be purchased : —A 30,000-Ib. per hour 
boiler, with superheater, £6.90; e.h.p. switchgear, £2,550; 
е.һ.р. feeder, £2,000; rotary or motor converter, with switch- 
gear, £4,500; renewal of stokers, £1,800; alteration of boilers 
and ash-handling arrangements, £1,650; a total of £18,500. 

Calne.—Etectricity Strrety.—The Town Council has en- 
gaged Mr. James Perkins to prepare an electric lighting scheme 
for the district. 

Canada.—THE HoruiNGER Сом» MINE.—Great activity is re- 
ported at the Hollinger gold mine, which will eventually 
be one of the largest in the world. Many new companies have 
been formed and so great has been the demand for power that 
an acute shortage 1s being experienced. The Great Northern 
Power Co., has started up a 2,000-h.p. set on the Montreal 
River, and two similar sets will be completed by July next. 
At the same time an American company aims at the develop- 
ment of 25,000 h.p. hy employing the power of the Abitibi 

iver. 

Hypro-Evectric ScHEME.—A contract for the supply of 
machinery at a cost of $1,500,000 has been awarded by Mr. 
4. B. Duke, of Charlotte, and Sir William Price, of the Quebec 
Development Co.. Ltd., to the Canadian Allis-Chambers Co., 
of Quebec, The machinery will be utilised in the development 
of 1,000,000 h.p. at a dam on the Saguenay River, in the 
Province of Quebec.—Reuter's Trade Service (Charlotte, N.C.). 


Continental.—FnaNcE.—A scheme has been put forward by 
M. Beaud, Municipal Councillor, for harnessing the Seine. It 
has been drawn up by an engineer, M. Chabal, and provides 
for 23 large reservoirs above Paris, along the Seine and its 
tributaries. These reservoirs would contain 2,325 million 
cubie metres of water. Power stations would be erected at 
the entrances to the reservoirs for the utilisation of the fall 
of water. and it is estimated that it would be possible to 
obtain 300,000 h.p. M. Chabal estimates that the whole of 
the scheme would cost 1,700 million fr., and would take twenty 
years to execute. M. Beaud, in presenting the plan, suggests 
that the departments interested should be asked to create an 
inter-departmental association of the same kind as that which 
has been created for the purpose of carrying out the harness- 
ing of the Rhóne.—Heuter's Trade Service (Paris). 

GERMANY.— The Rhine-Main-Danube Canal Co. announces the 
issne of dollar bonds guaranteed by Prussia and the Republic. 
The construction. programme, which is now complete, covers 
a period of 20 vears, and begins with the stretch Aschaffenburg- 
Wurzburg. Fifteen néw power stations, developing 360,000,000 
kW yearly, form part of the scheme. 

Darlington.—Powerr CHanGE REDUCCTION.— At a meeting of 
the Electricity and Light Railwavs Committee on March Brd, 
a proposal was adcpted that, in order to assist industrial 
revival in the town, the price of electricity for power should 
be reduced to the pre-war level. 

Dartford.—Evectricity SCHEME. —The Town Council proposes 
to obtain a bulk snpply of electricity from the Woolwich Cor- 
poration for а period of 2 vears, and application 1s to be 
made to the Electricity Commissioners for sanction to borrow 
£45,150 for mains. If the Commissioners approve of the link- 
ing up of the two districts; the Woolwich Corporation will 
furnish a bulk supply to Bexley and Erith also, and the power 
stations, in the three districts will he closed down. 


Derby.— No [IMMEDIATE Repuctions.—In reply to a question 
ut the last meeting of the Town Counci, Ald. Wilkins 
stated, cn behalf of the Electricity Committee, that there was 
no likelihood. of consideration being given for some months 
to come to any further reduction of charges for electricity. 
Reference had been made to the lower rates prevailing in other 
towns, but lie pointed out that at Nottingham, Leicester, 
Loughborough, Burton, and Chesterfield the cost was 17 per 
vent. higher than at Derby. 

Devizes.— New Prurst.—The Wilts. County Council has de- 
cided to expend £1,950 upon. the installation of new steam 
engines and generators at the County Asylum. 

Edinburgh.— IMPROVED Street LiGHTING.— The Corporation 
soamproving the pnblic lighting in the town Фу installing 
lamps of greater power at a total increased cost per annum 
of £2,710, E 

Exeter.— Los. Тһе Corporation is applving to the Elec 
лема Commissioners for sanetion to the borrowing of £60,500 
lor new baler plant for the electricity works. 

F atkirk.—-EXTENSIONS —The Council has authorised its Elec- 
tricity. Committee to proceed. with a scheme of extensions 
costing £30,722. During a discussion of the proposal it was 
sugested that it would he cheaper to obtain a bulk supply 
from the Scottish Central Electric Power Co.. but the chair- 
man of the Committee showed that this would involve greater 
expense in the end, and the prepesal was therefore податей. 


Grampians.—HypRo-ELEOTRIC Scueme.—It із officially 
stated that Mr. George Balfour has acquired the control of the 
Grampians hydro-electric scheme for his associated interests. 


Huddersfield.—YraAg's WORKING.—At a recent meeting of 
the Town Council, the Borough ‘Treasurer submitted a state- 
ment upon the working of the Electricity Department for the 
year ended December 31st, 1922. 'Ihis showed a revenue of 
£191,869, as compared with £203,028 in the previous year, 
and a net surplus of £21,580 (£412). ‘the items of expenditure 
showed a reduction. in most cases; maintenance from £18,030) 
to £17,452, fuel costs from £80,580 to £56,490, and wages from 
£17,826 to £15,011. Salaries showed а slight increase, as did 
also the loan charges. 


Japan.—Evectricity Scuppty INpvsTRY.— The Japanese De- 
partment of Communications reports that at the end of 1922 
there were in Japan 842 enterprises for the supply of electricity 
lor various purposes, and their total capital amounted to 
2.325,552,000 yen. As compared with the total at the end of 
the previous year, this shows an increase of 21 enterprises and 
of $64,143,000 ven in the amount of capital. Their capacity 
was estimated to be 1,985,220. kW. During. the vear the 
Government gave permission for utilising water power at seven 
places. These new works are expected to develop 8,400 h.p.— 
trastern Engtneering. 


London.--Sr. PaNcnas.— The Finance Committee reports a 
balance of profit of £40,487 upon the electricity undertaking 
lor the year now ending. It 1s recommended that outstanding 
loans upon obsolete plant. amounting to 45,482, be written oft, 
and that £25,000 be contributed to the relief of the rates. 


М aimesbury.— ELECTRICITY Scppry.— The Town Council has 
consented to the application of the Western Electric Distribu- 
ting Corporation for a Special Order to supply electricity within 
the borough, provided that no overhead cables are used in 
the town. 


Newfoundland.— WaTER-POWER.—The Advisory Committee 
under the Trade Facilities Act has approved a scheme which 
alms at the development cf water-power to produce electricity 
for pulp and paper mills. A sum of £4,000,000 will be guaran- 
teed jointly by the British and Newfoundland Governments. 
The site of the proposed developments is Deer Lake, from 
which, it is estimated, between 230,000 and 240,000 h.p. could 
be obtained. The promoters aim at developing 100,000 h.p. 
in the first place, and the plant will be extended as the demand 
for power grows. The hydraulic work will be carried out bv 
Sir W. G. Armstrong. Whitworth & Coc., Ltd., who аге 
'" interested " in the scheme. It is proposed to use electric 
hoilers on a very large scale for the production of the steam 
necessary in the production of pulp and paper. 


Newton Abbot.—ARBITRATION.—The arbitration proceedings 
regarding the sale of the local undertaking of the Urban 
Electrie Supply Co. to the Council were concluded on March 
21st. Mr. Tvidesley Jones, K.C.. who appeared for the com- 
pany, said that the Council's accusations of profittering against 
the company were untrue; Jt was the policy of the company 
to charge as low a price as possible to develop the industry. 
The figures supplied by the Council to prejudice the company's 
Interests contained a number of serious blunders. The Arhi- 
trator (Mr. Ernest Page, К.С.) said that he would endeavour 
to issue his award by Thursday of this week. 


Northern Ireland.—Hotywoop (Co. Down).—At a meeting 
of the Urban Council on March 22nd, it was decided to proceed 
forthwith with the scheme for the erection cf an electricity 
generating station. The plans have been prepared by Mr. 
Green. of London, and the estimated cost of the scheme is 
£8,000, towards which it is hoped to obtain a grant from the 
Government out of the money allocated for the relief of 
unemployment. 


Oldham.—1,o4N SaNcTIONED.—The "Town Council has re- 
ceived sanction from the Electricity Commissioners to a loan 
of £30,000 for mains. 


Price Reductions.—The following reductions are being made 
in charges for electricity :— | 

Bocnor.—Lighting, from 9d. to Sd. per kWh; vower and 
heating froin 3d. to 24d. per kWh. 

BnuiGHTON.— Lighting, flat rate, from 54d. to 5d. per kWh: 
sliding scale charges; first 10,000. KWh рег annum from 6d. 
to Sd. per kWh; next 10.000 from 5d. to 4d. per KWh; next 
10.000) from 4d. to 3d. per kWh; all energy over 30.000 kWh 
per annum, from За. to 2d. per kWh. 

LeiGH.—Lighting. the percentage increase on pre-war 
charges from 60 to 50 per сеп; ordinary power and heating, 
from 85 to 65 per cent.; large a.c. supplies from 100 to 70 
per cent. 

PEMBROKE.—Lighting. from 10d. to 84. per kWh. 

St. ÀÁLnpANS.— Lighting. from 9d. to Rd. per kWh: heating, 
from За. to 234. per kWh; power. from 50 to 331 per cent. 
over the pre-war rate. 

WIMBLEDON.—Lighting from 74. to 6d. per kWh; shop 
window lighting for advertising purposes from 4d. to 2d. 
per kWh: cooking and heating. the present charge of 
lid. to he reduced to 1d. ner kWh for the summer quarters. 
This is the second reduction in six months. 
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WoncEsTER.—Lighting. from 7d. to 64d. per kWh; heating 
and cooking, from 14d. to id. per kWh; hospitals and con- 
suluers with special contracts from 54. to 44d. per kWh; 
theatres and kinemas, the basic rate to remain unchanged, 
but the additional charge to be reduced from 60 to 40 per 
cent.; the same proposal is to apply to electricity for power 
purposes. 

ALDERSHOT. Е from 10d. to 9d. per kWh, the mimi- 
mum charges to be Is. 3d. for each winter quarter and 7s. 6d. 
for each summer quarter. 


Sheffield.—DLoax SaNcTIOoNEbD.—'The. Town Council has re- 


ceived the sanction of the Electricity Cominissioners to the 
borrowing of £12,390 for mains. 


Southampton.—-Dock SUPrLIES.—lt is estimated that when 
the new floating dock is completed, the Southern Rail- 
way Co. will have an annual requirement of three mil- 
licn kWh of electricity. The borough electrical engi- 
neer (Mr. W. G. Turner) has formulated proposals to 
supply the company in bulk on advantageous terms. He pro- 
poses a charge of 7s. 6d. per month per kW of maximum 
demand up to 750 kW, and 6s. 8d. per KW after this, plus a 

"unit " charge of Bd., subject. to variation with il un 
tions in the price of coal. The Corporation's plant is adequate 
to meet the demand, and the cost of giving the supply is put 
at £38,360. The annual revenue, it is estimated, would be 
£10,000. The new floating dock wilt he equipped with 14 
motor-driven centrifugal pumps, capable of dealing with 
80,000 gallons of water in four шк: and electric capstans 
and cranes. The last will include a 150-ton crane for the 
handling of heavy machinery. | 


Surrey.—Evectricity | ScPPLY.—The South Metropolitan 
Electric Traction & Lighting Co.. Ltd., announces that steps 
will be taken shortly to give a supply of electricity to Walton- 
on-the-Hill, Tadworth, and Banstead, and it is hoped that a 
supply will be available for next winter. 


The Wirral Peninsula. — COMMISSIONERS) INQUIRY.—À 
scheme for taking over and controlling the generating 
stations in the Wirral peninsula has been prepared by the 
Electricity Commissioners. The proposal is to constitute a 
committee for the district on which Birkenhead will. have 
three representatives, Wallasev three, Bebington and Brom- 
borough one, Hovlake and West Kirby one, and the Wirral 
Rural Council and the Neston Urban Council one between 
them. The Commissioners propose holding an inquiry, and 
May 3rd has been provisionally fixed as the date. 


Tiverton.—Evectaicity Soppry.—The Town Council has de- 
cided to engage a consulting engineer to prepare a scheme 
for supplying the town with electricity. The estimated cost 
of carrying out the work is £15,000. 


Wrexham.—Buik Surriy.—lLast week a supply of electri- 
city from Gresford Colliery to the town was commenced. For 
some time past the capacity of the Corporation’s plant has been 
inadequate to meet the demand, which now amounts to cne 
and a half million kWh per annum, and the Gresford scheme 
is an expedient pending a permanent solution of the problem of 
supply, which rests between the enlargement of the present 
station, together with the substitution of more mcdern plant, 
and a bulk supply from either Dolgarrog or Chester. 


TRAMWAY AND RAILWAY NOTES. 


Burton.—Track RrENEw Ars. —The Town Council. proposes to 
expend £9,000 on renewals of certain. portions of the tram- 
way track. 


Continental.—HorpraAND.—The question of the electrification 
of the railway between Rotterdam and Amsterdam was dis- 
cussed on March 13th by Mr. J. J. W. Van Loenen-Martinet, 
chief of the electric traction department of the Netherlands 
State Railways, before The Hague section of the Netherlands 
Association of Railway Oflicials. He stated that on the advice 
of the Committee of Inquiry it had been decided to adopt 
the d.c. system, at 1,500 V, although this pressure could be 
doubled if necessary in the future. 

Iraty.—The Italian Minister of Public Works has prepared 
a scheme for handing over certain of the State railways to 
private enterprise. The electrification of the railways is to 
be abandoned except on routes with steep gradients. 


Edinburgh.—Tramway SrpiNGs.— A sub-committee of the 
Tramwavs Committee has recommended the construction. of 
tramway sidings at Morningside Station and Рет, with 
а view to keeping the lines clear for cars proceeding to the 
terminus. f 


Huddersfield.—Track RrNEwars.—The Tramwavs Commit- 
tee proposes to renew the tramway track in Viaduct Street, 
and to double a portion of the tra:k in Wakefield Road. Ap 
pleation is to he made to the Unemplevment Grants Com- 
mittee for assistance toward the cust of carrsing out the work, 


Loudon.—AccipENT.—On March 2th, an electric train 
travelling from Watford to Broad Street ran into the rear 
of a stationary steam train outside Broad Street Station. The 
motor-car of the electric train was smashed, inprisoning the 
driver, who was removed to St. Bartholomew's Hospital. 

UNDERGROUND STATION IMPROVEMENTS.—Plans are being pre- 
pared for the installation of escalators at the following sta- 
tions :—-Clapham Common, Clapham Road, Stockwell, Oval, 
Moorgate Street, Old Street, Shepherd’s Bush, Oxford Circus, 
Bond Street, Tottenham Court Road, Trafalgar Square, and 
Blephant’ and Castle. The cost of carrying out the work is 
estimated at £800,000. | 

Lonpon County Союхси,. —Тће agenda for the mecting of 
the Council on Tuesday last contained the following motion, 
put down by Mr. Webb :—" That it be referred to the High- 
ways Committee to consider and report whether or not powers 
should again be sought to construct the tramways approved by 
the Council on November 4th, 1921; and whether or not 
powers should also be sought for the Council to own and 
operate omnibus services in the County of London and the 
Home Counties.” 


Middlesbrough.—PosirioN. or UNDERTAKING.—A_ compara- 
tive statement was presented to the Middlesbrough Corpora- 
tion Tramways Committee on March 21st by the manager’ 
(Мг. H. G. Jeken). The gross profit for the past усаг, he 
said, was £11,708, which equalled 4.24d. per car-mile. Had 
it not been for the high cost of the Corporation's purchase, the 
tramways would be a paying concern. The Corporation had 
had to deal with an accumulation cf repairs to the system 
over seven years owing to the owning company having been 
notified of the Corporation' intention to acquire the system. 
Considerable improvements had been effected, and, with a 
revival in trade and reduction of working costs, it was hoped 
that revenue would cover interest and sinking fund demands. 

YEAR'S WorRKING.—There was a loss of £25,000 on the tram- 
way undertaking of the Corporaticn during. 1921-22. 

Stalybridge.—EXTENsion or TrME.—Powers are being 
Өк by the Stalybridge. Hyde. Mossley and Dukinfield Joint 
Tramways Board to extend the time for constructing tramways 
sanctioned in 1015. 


TELEGRAPH & TELEPHONE NOTES. 


Guernsey.—SraTE ‘TELEPHONE SERvICE.—The accounts and 
statistics fcr the year ended December 31st, 1922, of the State 
Telephone Departinent (of which Mr. E. H. Bennett is man- 
ager and engineer, and Mr. A. R. Bennett, M.I.E.E., consult- 
ing engineer), show that the working expenses amounted to 
£13,261, the revenue being £13,650, so that the net profit for 
the year was £418, a decrease of £393 on the previous year's 
result. The number of subscribers’ lines increased bv 194 to 
2,532, the mileage of overhead circuits by 134 to З, 1754 miles, 
and the mileage of underground circuits by 5371 to 2,2784 miles. 
The total number of calls in the year increased by 95,769 to 
1,721,363, and the number of letters and telegrams telephoned 
to the Post Office increased by 846 to [5,163. 


International Long-distance Telephony. — ComMMITTEE’s 
Decrston.—The International Committee on Long-distance 
Telephony concluded its labours at Paris on March 2th. It 
was unanimously decided, with a view to attaining complete 
uniformity both in technical theory and practical working, to 
favour the establishment of a permanent international advisory 
commission on international telephonic communication on 
which all the European countries should be represented, and 
having a permanent secretariat in. Paris which would also he 
an international bureau of technical information. The com: 
mittee agreed upon the principles which should govern the con- 
struction, development, and upkeep of an international tele- 
phone aystein, and drafted a scheme for the development work 
considered immediately necessary, to be completed in 1923 and 
1924. At a subsequent ineeting E take place this vear the 
committee will draft an extensive ten vears' programme of 
development. 'The proceedings were throughout most cordial. 
—Reuter (Paris). 


Italy. — Fire. — Балу in the morning of March 24th a fire 
at the head post office in Rome completely destroyed the tele- 
graph apparatus, including the newly-installed Baudot instru- 
ments. Only parts of the Hughes and Morse instruments 
were saved and the damage is estimated to represent at least 
9.000.000 lire. says the Manchester Guardian. 


The Telephone Service.—NiGHT Сил To Honiaxn.—The 
Postmaster-General has arranged, in eonjunetion with the 
Dutch Government, for subscription calls at half rates to be 
accepted in future between 7 p.m. and 5 a.m. A call of sis 
minutes’ duraticn at a fixed hcur can be obtained at the same 
cost as a dav call of three minutes, subject to the caller agree- 
ing to make the call for a period of one inonth.. The ordinary 
night rate to Holland (three-fifths of the dav rate) is also 
applicable during the extended hours. 

Oprection то Pores. - At Rew Count: Сезге on March Uti. 
before Judge Snagge, the Postmaster-General sought permis- 
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sion to erect at Leyton (Essex) 76 telephone poles, affecting 33 
roads, objection having been raised to the proposal by the 
Leyton Urban District Council. Judgment was reserved. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Australia.—Broapcastinc.—Amalgamated Wireless (Austra- 
lasia), Ltd., has made a move with regard to broadcasting. 
Details are lacking, but it is believed that a high-power broad- 
casting station will be erected at a suitable point on the coast 
in. preterence to a site in ono of the principal cities. Arrange- 
ments will be made with newspapers and news agencies to 
supply the station with news from all parts of the world up 
ull mudnight; a selection will then be made and immediately 
transmitted broadcast. 

Roth overseas and inter-State steamship compames will be 
invited to subscribe to the scheme, and only those vessels whose 
owners are subscribers will be permitted to publish the broad- 
cast news. It is not yet known what method of printing will 
be adopted aboard vessels, or whether a charge will be made 
for the paper. Although the scheme will be pushed ahead as 
quickly as possible, it is not likely to be put into operation 
until the end of next month.—Reuter (Sydney). 


Austria.—Marcoxt Service.—The Austrian Assembly, on 
March 31st, passed a Bill granting the British Marconi Co. per- 
mission to found an Austrian branch company with a capital 
of £130,000 for the operation of radio services beginning 
April Ist.—Financier. | 

Broadcasting.—1l.oNboN Station.—The London station of 
the British Broadcasting Co., known as 2 L О, which is 
situated at Marconi House, is to be moved when a convenient 
site has been decided on. Тһе programmes which are broad- 
cast daily have been interfering to some extent with the recep- 
tion of official signals at the Air Ministry, which is quite near. 

THeaTRE Ban.—With further reference to our last week's 
note on the above subject, the committee of theatre managers 
formed under the chairmanship of Mr. J. E. Vedrenne, pre- 
sident of the Society of West End Theatre Managers, to con- 
sider broadcasting in relation to the theatre, was to call 
a conference, intended to be representative of every branch and 
grade of the entertainment industry, for March 25th, to discuss 
the matter further. 

In the meantime certain singers and instrumentalists who 
make records for the Gramophone Co. have received an intima- 
tion that the terms of their contract debar them legally from 
taking part in broadcast concerts. 


India.—Rapio TrreGRapHY.—In the Legislative Assembly, 
Sir Sydney Crookshank, Public Works Member, said on March 
Yend that the main wireless station of India, for which Agra 
appeared to be the most convenient centre, would probably be 
handed over for construction and working by private enter- 
prise, the Government retaining a certain amount of control 
through the possible possession of shares or by reversion. He 
added that the cost of the main station would approximate 
£200,000, and the station would consist of three establishments, 
one for transmitting and two for receiving, the latter being 
оше forty miles distant from the former. 

It would approximately cost “£50,000 to run, and the 
(iovernment was communicating with two Indian firms and 
the agente of the Marconi Co. With regard to the eight 
coastal and twelve inland stations already in existence, they 
would all remain under State control. Arising out of these 
were the inland feeder stations, which would be operated by 
the local Governments, and in addition there would be 
privately-owned stations operating under a licence from the 
Government. Further, the Indian States, under agreement 
with the Director-General of Posts and Telegraphs of the 
Indian States, would be able to operate State-owned or licensed 
stations. Lastly was the proposed new broadcasting scheme. 
The Government, he said, was anxious for the setting up of 
4 Rupee Company with Indian directors.—Reuter (Delhi). 


Malta.—SnuirriNG RULES. —Àn Ordinance has been passed by 
the Government of Malta making the installation of radio 
apparatus compulsory on every British sea-going ship regis- 
t^red in Malta, being a passenger steamer, or ship, of 1,600 tons 
gross tonnage and upwards, and also on ships other than 
Pritish ships registered in Malta of similar categories while 
they are within a port of the Islands of Malta. The Ordinance 
is entitled. ©“ The Merchant Shipping Wireless Telegraphy 
Ordinance, 19233,” and gives the Governor power to make rules 
prescribing the form of licence to be required, the nature of 
the installation and service, and the number, grade, and 
qualifications of operators and watchers to be carried.—The 
Times, | ° | 

Radio at Sea.—Licursutrs.—AÀll lightships around the 
coast of the British Isles are being fitted with radio apparatus, 
says the Daily Mail. The Harwich lightship alongside. the 
quay is now being fitted with apparatus. The first lizhtship to 
be fitted was the Mersey Bar ship, which has already been in- 
-trumental in summoning assistance quickly to ships in 
distress. 

CONTROL or SHIPS.—The possibilities of radio control in naval 
warfare were shown on March 21st at manmuvres of the United 
States Fleet off the Pacitic entrance to the Panama Canal, 
when the battleship Iowa was steered by radio from Shawmut, 
~everal thousand vards away, and was at all times under pers 
fect central, auf ne Timea 


. volt overhead main transmission line. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at. the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
‘ Official Notice ” appeared.) 


OPEN. 


Australia.— MELBoURNE.—April 10th. Commonwealth of 
Australia. 686 tons bronze wire, 1,599 tons copper wire, 714 
tons galvanised wire. (March 23rd.) 

BnisBANE.— May llth.  PostmasteriGeneral's Department. 
Cable terminal boxes.* 

Sypxey.—June 13th. New South Wales Railways. Two 
20, 000-kW turbo-alternators for the White Bay power house. 
Chief electrical engineer, 61, Hunter Street, Sydney.—Reuter's 
Trade Service (Melbourne). | 


Barking.—<April 10th. County of London Electric Supply 
Co., Ltd. Complete piping equipment for the Barking power 
station, including steam, water, and compressed air piping, 
water storage tanks, and auxiliary pumps. (March 9th.) 


Barnet.— April 4th. Board of Guardians. Rewiring of 
the workhouse, with repairs to the electrical installation. 
(March 23rd.) 


Belgium.—.Xpril 10th. Municipal authorities of Schaer- 
beek. 8,000 metres of earthenware ducts. Service de 1’ Elec- 
tricité, Hotel Connnunal, Place Colignon, Schaerbeek, 
Brussels. j 

Municipal authorities of Fooz (Province of Liége). Estab- 
lishment of a l.p. electricity distribution system in the town 
and the supply of electrical energy. | 

April 24th. The provincial authorities at Kinroy (Province 
of Limbourg). Establishment of lp. electricity distribution 
systems in the villages of Ophoven, Geystingen, Molenbeersel, 
hinroy, and Kessemmich. 


Cavan.—April 10th. Cavan County Surgical Hospital. 
Electric lighting installation in the hospital theatre and sur- 
pgeon's residence. Mr. F. Reilly, registrar, County Home 
Office, Cavan. 


Coventry.—JApril 19th. 
work, two-phase switchboard. 


Edinburgh.—April 16th. Electricity Supply Department. 
6,600- V апа 33,000-V switchgear, two induction motors, 33,000- 
(See this issue.) 


Electricity Department. 


Pipe- 
(March 16th.) 


Manchester.—April ith. City Waterworks Committee. 
Two 200-kW rotary converters, with static transformers, h.p. 
and lp. switchgear, &c. Four electrically-driven centrifugal 
pumps, 3,000-4,000 gallons per minute, switchgear, pipes, 
valves, &c. Secretary, Waterworks Offices, Town Hall, Man- 
chester. 


Milnrew.—^April 9th. 
Milnrow Wesleyan chapel and school. 
secretarv, 35, Simeon Street, Milnrow. 


South Africa.—Care Towx.—April 18th. Municipal Coun- 
cil. Air-cooled transformers.* 


May 7th. 5,000 25-amp. ironclad service cut-outs.* 


Electric lighting installation at 
Mr. Herbert Shepherd, 


Uruguay.— Monte Vipeo.—April 2th. State Electric Light 


Works. Electric clocks.* 
Mav Ist. H.p. armoured cable, telephone cable, and acces- 
sories.* 


Education Committee. Electri- ` 


West Ham.—April 5th. 
(March 16th.) 


cal wiring of 12 schools. 


*Further particulars can he obtained at the Department of 
Overseas ‘Trade (Inquiry Room), 35, Old Queen Street, S. W.I. 


CLOSED. 


 Australia.— Messrs. Foster Bros., Ltd., of Wednesburv, 
have secured the contract for the high-pressure pipework for 
the Morwell power station of the State Electricity Commis- 
sion of Victoria. 
MELBOURNE.— Victorian Electricity Commission. Accepted : 
Four water-tube boilers for the Yallourn briquetting works (£71,026). - 
Babcock & Wilcox, Ltd.— Reuter's Trade Service (Melbourne). 


Belgium.—Two Belgian and one each French, Dutch, and 
British (Callender’s Cable and Construction Co., Ltd., Lon- 
don) concerns submitted tenders last week to the municipal 
authorities of Liége for the supply of a quantity of armoured 
electric cables. The lowest tender was that of the Societé dea 


"Ateliers de Constructions Elertriques, of Charleroi. 
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Bolton.—Education Committee. Accepted:— 


Installing electric light in the following schools, viz. :—Chalfont Street, 
Clarence Street, and Clarendon Street Council schools.—Mr. Geo. 
Blackburn. 


Cardiff. — Great Western Railway.—Electro-hydraulic 
pumping plant at Cardiff Docks .—Electric Control, Ltd., has 
received the contract for four sets of automatic equipment for 


i 


controlling the motor-driven pumping plant. 
Faversham.—Town Council. Accepted:— . 
Cable for East Street (£400). —W. T. Henley's Telegraph Works Co., Ltd. 


Government Contracts.—The following Government con- 
tracts were placed during February :— 
ADMIRALTY CONTRACTS AND DURCHASE DEPARTMENT. 


Electrically-driven air compressor.—Peter Brotherhood, I,td.;  sub-con- 


tractors for motor: English Electric Co., Ltd. 
[late groups and. separators for batteries. —Cbloride Electrical Storage 
Co., Ltd. 
Cables and cable boxes.— W. T. Henley's Telegraph Works Co., Ltd. 
Underground cables and switchgear.—Foote Milne & Co. 
Cells.—Fuller's United Electric Works, Ltd.; Premier Accumulator Co. 
(1921), Ltd. ; D.P. Battery. Co., Ltd. 
Condensers.—Telegraph Condenser Co., Ltd. 
150-h.p. motor with control gear, &c.—General Electric Co., Ltd. 
Platinum wire.— Johnson, Matthey & Co., Ltd. | 
Pyrometer and СО, outfit combined, and accessories.—Cambridge & Paul 
~~ Instrument Co., Ltd. Si. | 
Rotary converters, switchgear and cables.—British Thonison-Houston Co., 
Lid. | 
| | Am MINISTRY. 
Electric Lamps.—Stella Lamp Co., Ltd. 
Maginetos.—British Thontson-Houston Co., Ltd. 
Supply line.—Johnson & Phillips, Ltd. 
CROWN AGENTS FOR THE COLONIES. 
Insulated cable.—Hooper's Telegraph and LR. Works, Ltd. 
Ducts.—Albion Clay Co., Ltd. 
Electric lamps.—Genceral Electric Co., Ltd. 
Telephone cable, &c.—W. T. Henley's Telegraph Works Co., Lid. 
Copper wire, &c.—F. Smith & Co. 
Post OFFICE. 


Manufacture, supply, drawing-in, and jointing cable.—Bolton-Bury-Hvy wood : 
W. T. Glover & Co., Ltd. Bristol-Bath: W. T. Henley's Telegraph 
Works Co., Ltd. 

Lifts.—Post Office Savings Bank.—W. Wadsworth & Sons, Ltd. 


‘Telephone exchange equipment, for Babcock & Wilcox, Ltd., for J. & №. 


Phillips & Co., Ltd., and for Higginson & Co., Ltd.—Relay Automatic 
Telephone Со.,. Ltd. e . . 

‘Telephone apparatus.—Automatic Telephone Manufacturing Co.. Ltd.; 
British L. M. Ericsson Manufacturing Co., Ltd.; General Electric 
Co., Ltd. (Peel-Conner Telephone Works); Phoenix Telephone and 

` Electric Works, Ltd.; Sterling Telephone and Electric Co., Ltd. — 

Telegraph and telephone cable.—Connollys (Blackley), Ltd.; Enfield 
Ediswan Cable Works, Ltd.; Pirclli-General Cable Works, Ltd.; 
Siemens Bros. & Co., Ltd., Union Cable Co., Ltd. 

Casing and cover.—W. Duncan, Tucker & Sons, Ltd. | | 

Joint-box castings.—McDowall, Steven & Co., Ltd.; United Steel Com- 
panies, Ltd. (Messrs. Thos. Butlen & Co.’s branch). 

Secondary stationary cells.—London Battery and Cable Co., Ltd. i 

Telephone cords.—British Insulated and Helsby Cables, Ltd.; Siemens 

ros. & Co., Ltd. 

Ducts.—Albion Clay Со., Ltd.; Hepworth Tron Co., Ltd.; J. Oakes and 
Co., Ltd. 

Telephone earpieces.—North British Rubber Co., Ltd. 

Insulators.—T. De la Rue & Co., Ltd. 

Stay rods.—Bullers, Ltd. 

Bronze wire.—British Insulated and Helsby Cables, Ltd.; Enfield Ediswan 
Cable Works, Ltd. 

H.d. copper wire.—Elliott's Metal Co., Ltd.; R. Johnson & Nephew, Ltd.; 
Shropshire Iron Co., Ltd.; F. Smith & Co., incorporated with the 
London Electric Wire Co. and Smiths, Ltd. 

G.i. wirc.—Rylands Bros., Ltd. 


Н.М. Stationery OFFICE. 
Electric motors.—Electromotors, Ltd. 
Motor generator.—J. H. Holmes & Co. 

Н.М. ОРРСЕ oF WokKs. 


Engineering services.—Electric wiring at Science Museum.—-Alpha Manufac- 
turing Co. Teddington Laboratory (erection of panels, &c.)..—Electric 
Installations, Ltd. Й 


London.—SrEPNEY.— Electricity Supply Committee. 
Half mile .04 4core armoured cable, and half mile .1 lead-covered single 
cable (£362).— W. T. Henley's Telegraph Works Co., Ltd. (Recom- 
mended.) 
Circulating-water piping at Limehouse generating station (£149).- Stanton 
Ironworks Co., Ltd. Recommended.) 


Cut-outs for house services :— 


1,000 250 100 2,000 1.500 

2- 3- 4- 15:30. 30 :50- 

core, -~ core. core. amp. amp. 

£ £ £ £ £ 

General Electric Co., Ltd. 404 156 06 406 306 
W. T. Henley's Tele- 

graph Works Co.. Ltd. 437. 187 101 . 396 306 

Reason Manulfg. Co., Ltd. (unable to quote) 458 312 


The Committee recommends acceptance of the General Electric Co., Ltd.. 
: tender for 2-core, 3-core, and 4-core, and W. T. Henlev's Telegraph Works 
Co.. Ltd., for 15,30-amp. and 30/50-ump. cut-outs. 


Coal :— ! | 
Two barges Newstead l-in. slack, at 24s. 9d. ton. —Charrington, Gardner, 
Locket & Co., Ltd. Two barges Pleasley H-in. slack, at 24s. 64. 
ton.—Bradbury, Son & Со. (1920), Ltd. 500 tons Hawkins Cannock 
13-їп. nutty slack, at 21s. 7d.—E. Foster & Со. (Accepted.) 
Cable for 12 months :— 


Haekbridge Cable Co., Ltd. " £14.70 


ч. T. Henley's Telegraph Works Oo., Ltd. (recommended) 16,615 
W. T. Glover & Co., Ltd. .. n iu Р а 3. 16.842 
Siemens Bros. & Co,, Ltd. .. "m i ds vs ыз 16,846 
Pirelli-General Cable Works, Ltd. ... dia bu КЕ ae 16,862 
Western Electric Co., Ltd. ... ps "n wie ms к? 16, 8IR 
British Ins. & Helsby Cables. Ltd. ... . 16,951 
Callender’s Cable & Cons. Co., Ltd. 17,920 


Water-screening plant at Limehouse generating station :— 


Babcock & Wilcox, Ltd, bhp Hn cas apis ө (а) £3,495 
: + (recotimended) tb) 93,698 
(c) 3.670 


F. W. Brackett & Со, Lid. ers dupr. due ieu А. A OU 
Buderus Trading Co. Ltd. (dora net comply with specifestion) — gre 


D.C. switchboards at Mile End sub-station :— 


Including instruments Including 
of tenderer 's own “ Weston ” 
manufacture. instruments. 


Edison Swan Electric Oo., Ltd. £1,549 (recommended) £1,790 
40 1,948 


Bertram Thomas  ... xs id ies А * 

Switchgear & Cowans, Ltd. ... Ss 1,845 1,957 
Ferguson, Pailin, Ltd. M А 1,889 ; 1,902 
.General Electric Co., Ltd. 25 js 1.948 3,063 
Johnson & Phillips, Ltd. P. des 1,955 02075 
Park Royal Enging. Works, Ltd. ... 2,055 2.176 
Erskine, Heap & Co., Ltd. ... d 2,102 2,220 
Nalder Bros. & Thompson, Ltd. ss 2,300 | | 2,490 
Metropolitan-Vickers | Electl. Co., Led. 2,550 2,600 


BaTrERSEA.— Electricity Undertaking Comnrnittee. 
Rotary converting plant (£7,644).—General Electric Co., Ltl. (recom- 
mended). | 

Italy.—The Societa Italiana Ernesto Breda has been suc- 
cessful, in competition, for the supply of 40 electric locomo- 
tives and trailers for the Lima city and suburban tramways. 
The same firm has also been successful against 28 competitors 
in securing the contract for the supply of 20 big locomotives. 
for Egypt. 'The unsuccessful tenderers comprised some of the 
largest locomotive works in the States, Canada, England, 
France, Germany, and Belgium. | 

Kirkcaldy.—Town Council. Accepted:— 


3,000-KW — turbo-alternator — (£11,500) and — 3,000ü-kW condensing plant 
(£4,090).—Fraser & Chalmers. 


New Zealand.—Southland Power Board. 
Main turbines and valves and exciters.—Boving & Co. 
Generators, exciters, and battery-charging sets.—Engplish Electric Co., Ltd. 
The total amount involved is £20,959, and the prices quoted are half 
those previously quoted for similar material, 
WELLINGTON.—Public Works Department. | 
Quantity of copper cable for the Lake Coleridge scheme (£41,693).—P. R. 
Baillie & Co.-—Reuter's Trade Service (Melbourne). 
Newfoundland.—Messrs. Sir W. G. Armstrong Whitworth 
and Co., Ltd., have the contract in hand for the 100,000-h.p. 
hydro-electric works, turbines, and other equipment in connec- 
tion with the Newfoundland (Deer Lake) pulp and paper mills 


Accepted:— 


scheme. 
Oswaldtwistle. 


Installation. of electric. lighting at St. Paul's ‘church, Oswaldtwistle.—]. 
Walton & Son, Nelson. 


Portsmouth.—Board of Guardians. Accepted:— 

Electrical fittings.—Mr. Н. A. Evans, Southsea, 

Watford. | 

New ponit station chimney, &c., Delectoland (82.500). -W. J. Furze and 
Co., Ltd. 


FORTHCOMING EVENTS. 


Liverpool! Engineering Society,—Wednesday, April 4th. At the Royal [nsti- 
tution, Colquitt Street. At 8 p.m. Papers оп '* The Combustion of Fuel," 
by Prof. G. E. Scholes, and on '' Considerations in Design and Application 
of Surface Heaters," by Mr. B. Stephenson, 

Institution of Electrical Engineers (South-Midland Oentre).—-Wednesday, 
April 4th. At the University, Birmingham. At 7 p.m. Ordinary meeting. 
Report on the Permissible Loading of Paper-insulated Cables. 

Junior Institution of Engineers.—Friday, April 6th. At the Cannon Street 
Hotel, E.C. At 6.30 p.m. Annual dance. 

institute of Traneport.—Friday, April 6th. At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. At 5.30 p.m. Paper on * The 
Influence of Transhipment on Rail-borne and Road Traffic, with Special 
Reference to the Most Economical Methods of Labour-saving Appliances," 
by Mr. C. Bentham and Mr. J. Rostern. | . 

Royal Society of Arts.—Friday, April 6th. At John Street, Adelphi, W.C. 
At 4 p.m. Paper on '' Postal and Telegraph Work in India," by Mr. 
С. R. Clarke, Director-General of Posts and Telegraphs in India. 

Edinburgh Electrical Society.—Fridav, April 6th. At the Philosophical Insti- 
tute. At 8 p.m. Apprentices’ Night. 


THE “ELECTRICAL REVIBW" SERVICB 
DEPARTMENT. 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped envelope. 
: The makers or suppliers of the following devices are asked 
or :— 

DurLEX. vacuum cleaners. 

FamMos vacuum cleaners. 

IxpcoL dry batteries. 

Fox flashlamp refill battery. 


NOTES. 


Concert.—The Faradav House Old Students’ Association 
held its annual Smoking Concert at the Hotel Cecil on March 
22nd. The attendance broke all previous records, and the 
musical programme provided was a most excellent one. Mr. 
P. V. Hunter, C.B.E., M.LE.E., occupied the chair. The 
concert followed the third annual. dinner of the Faraday 
House Sporte Club. 


Ljungström Turbine Locomotive.— The Swedish State 
Railways have given the Nydquist och Holm engineering works 
u trial order for one Ljungström turbine condensing leceme: 
tiva. Rnuter'a Trade Service (Stockholm), | 
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Appointments Vacant.—Telegraph engineer (£600), for 
the Government of the Gold Coast; electrical meter mechanic, 
for the Salford Corporaticn electricity department: plumber- 
jointer, for the Epsom Urban District Council electric light 
departinent. (See our advertisement pages to-day.) 


The Katsu System of Resuscitation.—\{r. John А. Brown 
recently read a paper on " Resuscitation " before. a Joint 
meeting of the Scottish Branch of Colliery Managers and the 
West of Scotland Branch of the Association of Mining Elec- 
trical Engineers. The purpose of the paper was to make 
known a new (or revived) system of treating persons who had 
received an electric shock which differed essentially from 
the methods already widely known and practised—the Schafer, 
Labord, and Sylvester methods. 

The method originated in Japan, whence it was brought ly 
Captain Leopold McLaglan, whose name had now been ap- 
plied to it. 

The system operated by pressure on certain nerve centres 
Which stimulated the nerves and caused a reaction of the 
heart. The nerves which were effected were those of the 
pectoral arch, where the thinness of the tissue and other 
matter left the nerves to the heart most exposed. The other 
nerve centres affected were the pneumogastric centre and the 
auditory nerves to the brain. As the nerves were still alive 
after the heart's action had ceased due to electric shock, a 
person was not actually dead until decomposition or putre- 


course, on the cause of the stoppage of the heart's action 


position and supported by the right or left knee of the ope- 
rator. The operator's thumbs are placed at the pectoral arch 


Pressure 


expand and contract, thereby making the subject inhale and 

The action is assisted by giving the patient а Llow 
on the seventh dorsal vertebra with the knee; this tends to 
stimulate the pneumogastric centres. Alternatively, the 
nerves of the spine could he stimulated by a blow upon the 
third from the last dorsal vertebra, 

The speaker said that there seemed to be no doubt that the 
McLaylan system of resuscitation showed marked advantage 
over the Sylvester, Schafer, and Labord svstenis because it 
Was applied to the life-giving centres of the human body rather 
than to the muscles and arms only. 


The s.s. “ Belgenland.—The Red Star liner. Belyentand, 
which left Belfast lust week for her maiden passenger voyage 
between Antwerp and New York, has a very fine electrical 
installation, consisting of four 900-kW direct-driven generat- 
mg sets and one 79-kW . emergency dynamo, situated well 
above the water-line. 

Exceptionally good ventilation has been arranged. through- 
out, there being over 300 fans installed in the passenger and 
crew accommodation, and suitable arrangements are niade 
for supplving hot and cold air, when required, fron them. 
Electric heaters are also fitted in each cahin. The radio ap- 
paratus can, if necessary, he worked quite satisfactorily from 
the main dynamos. 

The electrically-driven appliances include no less than Sb 
passenger and service lifts, boat-lowering gear. turbine-turn- 
ing and lifting gear. The bilge pumps. which are also 
electrically driven, can be operated from the main or emer- 
gency dynamo, and a large proportion of the cooking is done 
electrically, the two large roasters taking 50 h.n. The electric 
motors alone on this vessel have a h.p. of nearly 1,000, quite 
apart from the cooking, heating and lighting. 

The bell system calls for special comment. [n each state- 
room there are installed several neat little fittings having 
two push buttons, one coloured red and lettered * Steward, ' 
and the other coloured green and lettered "' Stewardess.” 
The buttons light up a small red lamp on the indicator, in 
addition to which a pilot lamp lights up in the allevwav, to 
show that a call has been sent. The steward, before entering 
the room, replaces a push just outside the stateroom door which 
extinguishes the light indicator, as also the pilot орк in the 
passages. In addition there is a tell-tale indicator in a central 
position on board which enables those m authority. to check 
at once апу delay which may occur in answering а call. 


The Western Electric Public Address System.—4 feature 
of interest at the Daily. Mail Ideal Home Exhibition. was the 
amplifving and distributing of the band music throughout the 
exhibition. In this system the control panels and electrical 
devices distribute the sound telephonically to. projectors places] 
In various positions. The complete equipment is under the 
contral of an operator and the degree of loudness from any 
one particular projector can be adjusted aeccrding to circum- 
stances. To enable this to be accomplished to the best 
advantage a svstem af telephones 15 arranged whereby a per. 
eon listening in a remote corner can communicate with the 
operator and arrange for the apparatus to be adpisted as 
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desired. The system has been primarily designed to aid public 
speakers. 

The Western Electric “ Public Address System " consists 
essentially of three distinct portions: the microphone whicli 
picks up the music rendered by the orchestra, the ainplifier, 
und the ''loud-speaking "' projectors. The microphone i 
mounted on a small bracket in front of the orchestra, and is 
designed so that the natural period of vibration of the dia- 
phragm is well above speech and music frequencies, so that 
resonance of the diaphragm at these frequencies is claimed to 
he avoided. The diaphragm actuates two microphone Lutton. 
connected in a special way in. the input circuit, so as to 
eliminate any distortion of the speech or musie currents 
generated in the buttons by the vibration of the diaphragm. 
The microphone is sensitive to speech at distances of from 
three to eight. feet from it. Owing to the fact that music and 
singing is generally louder than speech, the microphone may 
be placed further away from the source of sound. 

The amplifier consists of four stages of amplification. the 
first two being voltage amplification; the third, current apli- 
fication, and the final stage power amplification. The power 
valves in the final stage are connected in a special differentia] 
circuit to minimise distortion. The amplifier is constructed 
in panels, the cabling from the microphones being brought on 
to one panel, which is provided with means of switching to 
any desired microphone. It also contains telephone apparatus 
to enable the operator of the amplifier to get into touch with 
his observers. 

Another panel contains the apparatus associated with the 
first three stages of amplification, that is, two Stages of volt. 
age ainplification and a stage of current amplification as ex- 
plained above. It is on this panel that the total output from 
the svstem is regulated bv means of a potentiometer situated 
Letween the first and second stages. An additional panel соп: 
tains the necessary lueasuring instruments, and is provided 
with plugs and cords so that the current In any part of the 
svstem may be measured by plugging into jacks provided on 
the amplifier panel for this purpose. 

The volume indicator is a valve detector device which 
measures the ulternating current power in the = system by 
means of a galvanometer and enables the proper transmission 
level of the system to be maintained. Finally, a control panel 
provides for adjusting the volume in the individual projectors. 
This also contains keys for cutting in or out of the circuit any 
desired projector and a master key for switching out all pro- 
Jectors simultaneously. Ten projectors served the entire exhi- 
bition, operating upon the principle adopted by the Western 
Electric Co., Ltd. for its radio telephone ''loud speaking” 
equipment. They ure of the balanced-armature type. 

The system can be used to enable an audience to hear either 
speech or music from some distant station by introducing a 
telephone line, or the speaker may face his audience with the 
microphone in position some few feet in front of him. 
Although great amplification can be secured it is usually not 
desirable, as it appears unnatural because the ear is not 
accustomed to so large a volume of sound. For Instance, the 
buzzing of a mosquito, if magnified to the loudness of a large 
steam hooter, would probably not be in the least suggestive of 
the familiar insect. 


A Novel Heating Display.—The National Electrayist (New 
York) for February, reports a novel scheme adopted by a New 
York electrical company to impress the public with the nature 
of electric heating. An enormous bowl fire 44 ft. in diameter 
was constructed and mounted on a truck, together with 132 
390-Ah cells, weighing 44 tons. Ак this proceeded through the 
streets 1t projected a *' beam ” of heat which could be felt 
at a distance of 30 ft. or more. The bowl was, of course, 
kept moving—otherwise the public in the immediate vicinity 
of the truck might have received an unfavourable impression. 
The company announced that its sales of electric fires had 
received a considerable impetus as a result of the іру. 


New Electric Plough Tractor.—4t a conference held by 
the Svenska Motokulturfoereningen a report was read on а 
new method of constructing tractors with an electric three- 
phase motor in place of an “ explosion motor." The trials 
have proved very.satisfactory, and it is said that the cost of 
ploughing is considerably reduced by the new machine. 
The manufacturers are the Aktiebolaget Juneplogen of Ban- 
keryd, in co-operation with the Allmaenna Svenska Elektriska 
Aktiebolaget. It is stated that motor nloughs and tractors of 
various constructions are now being used in Sweden.—Reuter' 
Trade Service (Stockholm). 


Fatality.—An inquiry was held on March 20th at Jarrow- 
on-Tyne into an accident which occurred on March llth at 
Palmer's works, resulting in the death of an apprentice elec- 
trieian, William Boyd. Watson. A witness stated that Watson 
and he were overhauling and connecting up a switch at the 
ma8-poiwer station. While Watson was pulling himself up te 
the cubile, apparently fo look at the ronnecticns, having his 
hands on the floor of the isolating chamber, and one knee on 
s switch below. a flash cecurred and Watson fell with his 
clothing in flames. The voltage was 6.000. The chief elec 
trician, Mr G. А. Roberts, said an “ isolator " had heen used. 
Watson had been warned about touching switches 

A verdict was returned that death was due to shock follow- 
ing burns accidentally received. | | 
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Summer Time.—It is officially stated that summer time, 
which is now fixed by the Summer Time Act, 1922, will begin 
this year at two o'clock, Greenwich mean time, оп the morn- 
ing of Sunday, April Jnd, and will continue until two o'clock, 
cee mean time, on the morning of Sunday, September 
lot 

The Belgian Cabinet has decided that summer time shall 
begin in Belgium on March 3lst. 

The French Chamber has shelved the proposal of the Minister 
of Public Works to have summer time in France this vear. 


Radio Broadcasting Notes.—A thrilling instance of assist- 
ance given to a disabled vessel in mid-ocean is reported by the 
Furness liner Sachem. After a strenuous battle with Atlantic 
storms during a tow of 750 miles, this vessel has brought the 
Norwegian steamer Capto safely to harbour at St. Johns, 
Newfoundland. The Capto's distress call was picked up by 
the Sachem when the vessels were about 100 miles apart, but 
the latter could not locate the disabled ship. ‘the Canadian 
Pacific liner Montclare, equipped with Marconi direction- 
finding apparatus, plotted the exact positions of the two ships 
from the signals they were sending out, and communicated 
the information to the Sache m, which then soon came up with 
the Capto. There have been numerous instances during the 
last few years of vessels in distress miscaleulating their posi- 
tion by dead-reckoning and only being saved from complete 
disaster by the assistance given by other vessels which have 
been alle to take bearings with Marconi direction finders, but 
on this occasion the value of radio telegraphy was demon- 
strated in more than one way. Ву its means the call for 
assistance was sent out, the correct position of the disabled 
vessel was determined, it was a means of constant cominuni- 
cation between the two ships, and ice reports and warnings 
from ship and land stations enabled dangerous ice-fields to be 
avoided. It was also of valuable assistance to both vessels 
while navigating the dangerous waters around the Virgin 
Rocks off the Newfoundland coast, advantage being taken of 
the bearings given at regular inter vals by the Canadian shore 
direction-finding station at Cape Race. 

We are informed by the Sterling Telephone & Electric Co., 
Ltd. (the sole licensee and manufacturer in Europe of these 
well-known devices), that the Capitol Kinema, Cardiff, has 


been equipped exclusively with Magnavox loud speakers. This | 


kinema is said to be the largest in Great Britain, having a 
seating capacity of over 3,000, and radio concerts can be heard 
in every seat. 

The first vessel to benefit by the first ‘ wireless lighthouse ”’ 
established by Marconi's Wireless Telegraph Co., Ltd., on 
Inchkeith Island, in the Firth of Forth, 1s the s.s. Royal Scot, 
owned by the London and Edinburgh Shipping Co., Ltd.. 
which is employed on the London and Leith service, and has 
been fitted with a special beam receiver to enable the navi- 
gating officer to pick his way through the dangerous channels 
of the Firth of Forth in the thickest fog. The ship's officers 
were easily able to use the apparatus, which is extremely 
«imple. Only one handle has to be operated; this switches 
the gear into use, and is also calibrated to give a very fair 
indication of the distance frcm the shore in addition to the 
actual bearing. A conspicuous feature of the transmitting sta- 
tion is a metal framework tower, some 30 ft. high, supporting 
four metal arms that in turn support а series of vertical 
wires. The whole revolves on a circular base, driven Бу an 
electric motor. The frame is, 1n effect, an electric reflector, 
and the waves are projected so as to sweep round the sur- 
rounding sea, giving а distinctive signal at each point of the 
compass. 

Electrical Hay Curing in Germany and Austria.—.Al- 
though a great many farms and estates in Germanv and 
Austria take current from the large overland electric supply 
stations, the consumption is stil very small—reaching, in 
farms of over 1,000 acres, a value of only about 4 to 54 kWh 
per annum per acre of ploughed land. Of this, about 0.6 to 1 
kWh is used for lighting, 1 to 14 kWh for small motors 
(chaff-cutters, pumps, &c.). and about 24 to 3 kWh for thrash- 
ing. Recently, however, the electrical curing of hay crops has 
heen developed by Messrs. Siemens, the process consisting in 
passing a current through the vegetable mass and thus raising 
its temperature to about 50 deg. C., which is sufficient. to 
kill the plant cells and most of the bacteria present. The 
green crop is placed in large containers built up of reinforced 
artificial stone of an insulating nature both as regards elec- 
tricity and heat. The walls are varnished on the inside to 
prevent current leakage. The capacity of a container varies 
greatlv—some being as small as 5 cubic vards and others as 
large as 175 cubic vards. A number of containers are usually 
built up side by side in some existing outhouse. The floor 
electrode of the container is fermed of galvanised sheet iron 
or of a grid of iron rods. The erop is spread out uniformly 
and trodden down, and is then covered by а moetal- built. lid 
ucting as the second electrede. The varicus lids are electrically 


connected together by means of plugs and sockets, and the 
main switch at the switchboard is then closed Alternating 


current at 220 to 500 volts is emploved—the higher the voltage 
the shorter the time taken for the curing process. Neither 
the current nor the voltage requires апу regulation during 
the treatment. Investigation has shown that as soon as the 
current is applied, a sort of paralysis or suspension of organic 
life takes place in the mass of material, and it ts due to this 
fact that no deleterios effects аге set up tending to lessen 


the food value of the product. It is especially advantageous 
as regards the albumen content, as it 1s just when the crop 
is first brought in that it is liable to suffer most in this respect. 

Besides this bactericidal effect, the current at the same 
time heats up the mass of vegetation, and this heating is 
especially pronounced at first, because the fresh material 
has a comparatively high resistance, whilst the resistance, 
when fully treated, is quite low. As it happens, this change 
of resistance occurs ut or about the temperature of 20 deg. C., 
which, as stated above, is also the temperature of sterilisation. 
At this temperature the plant cells and bacteria collapse, and 
the whole mass sinters together, and mest of the internal air 
spaces disappear, thus giving the best conditions for the per- 
manent maintenance of quality. After this, very little further 
heat 15 generated because of the low resistance of the stuff, 
and in this way the process is practically self-regulating. As 
soon as the whole mass is found to have reached the 50 deg. 
C. temperature, the current can be switched сў. The initial 
deadening effect of the current continues effective for one or 
two days, so that it is possible to switch off at any time for 
a period and to proceed with the process again later on. 

rxperiment has shown that only about 28 kWh аге re- 
quired per. ton. of green material treated. Before the actual 
curing process can be commenced, the crop must be subjected 
to a prelinunaury treatment to give it the necessary ecn- 
ductivity. Bressiv-reaped, undamaged crops offer a very high 
resistance to the passage of a current owing to the protective 
covering of hairs, waxes, gums, &c., on the outer surface. Kor 
instance, а mass of such material 20. in. thick required the 
application of nearly 8,000 volts before any appreciable current 
would pass. [t is the inner, juicy. portions of the plant which 
conduct well, and the best and simplest way of exposing 
these parts to the action of the current is found to be by 
chopping up the material. This chopping is in any саке 
desirable in material intended tor cattle food, and 26 also 
greatly facilitates the handling throughout. After treatment, 
the hay is left carefully covered up in the containers until 
wanted for use. 

At the present time 24 of these hav-curing installations, with 
a total capacity of about 9.000 cubic yards, are in operation 
in Germany, and a further 32 are in eourse of construction. 

The chief advantages claimed for the process are : — 

(1) The whole hay crop becomes independent of weather 
conditions. 

(2) The crop can be treated at almost any stage of ripeness, 
and is not liable to damage through rain, dew, or frost. Also 
such very juicy materials as turnip leaves, turnip tops, and 
coarsely-chopped turnips, potatoes, carrots, &c., can be stored 
indefinitely without deterioration after the treatment. 

(3) Independence of weather conditions allows more crops 
to be raised frem a given area. The crops can be cut when 
in their most nourishing stage (Just before flowering). 

(4) The retention of the protein in the hay makes clover and 
legunincus crops serve as real sources of albumen throughout 
the winter, and it has been found in practice that very satis- 
factory milk returns have been obtained. by the use of the 
process. The cured crop has. been. found. very suitable. for 
horses, sheep. goats, and fow Is—in fact, all animals like it 
hecanse of its aromatic taste. 

(5) The process enables better use to be made of the avail- 
able labour on the farm, and so leads to economies which more 
than cover the cost of the electricity. 

(6) The load is a desirable one from the power- -station point 
of view, because it 1s, to a large extent, an all-night load—the 
work of transporting the crops and loading the containers 
being done in the duytime. and the current being allowed to 
do its part at night.—Elektrotechntk und Maschinenbau. 


An Einstein Rumour.—it is reported from Vienna that 

Prof. Einstein has made an important discovery in connection 
with gravitation and terrestrial magnetism—the result of an 
investigation of the properties of amber. 
' New Method of Testing Cables.—The usual methods of 
testing alternating-current high-voltage paper-insulated cables 
are based upon the ability of the insulating material to with- 
stund excessive potentials in order to determine its condition. 
Aecordingly, these methods аге not suitable for routine tests 
imposed for the purpose of determining the degree of deteriora- 
tion existing in any particular cable. In the March, 1923, issue 
of the American I.B.E. journal, Messrs. Н. S. Phelps and 
E. D. Tanzer, both of the Philadelphia Electric Co., describe 
how, in an effort to develop a routine test which will serve to 
detect an impending fault, use has been made of the kenotron 
as the source of high-potential direct current. By means of 
it a large volume cf data has been secured concerning. the 
input-current. for a cable as a function of time after complete 
electrification at a constant high potential which, when plotted 
as curves, show by their. shape the condition of the cable 
insulation. Curves showing a sharp decrease in the magnitude 
of input current during the first minute and a gradual but 
persistent rate of decav for the succeeding six or seven minutes 
indicate that the insulation is in an acceptable condition from 
the operating point of view. 

Curves showing little, if anv. decrease or a persistent ten. 
dency to increase during the time interval of the test indicate 
that. the insulation has deteriorated to such a point that the 
cable mav be expected to fail at an early date if retained in 
service The degree of deterioration is indicated first bv 
the time which has elapsed since complete electrification before 
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the increase occurs, and secondly, by the sharpness of the 
upward trend of the curve in any instance. The value of this 
method of testing has been demonstrated by its actually 
having detected a considerable number of impending cable 
faults before they became a menace in operation. Additional 
refnements in the methods of measuring the input current 
for different classes of cables may be desirable, and further 
Investigations are being carried. on. 


. German Foreign Trade in 1922.—Accordiny to the official 
Statistics, the imports of electrical machinery in. 1922 amounted 
to 2,000 tons, as compared with 2,200 tons in 1913. On the 
other hand, the quantity of the exports of similar. machines 
Was 24,700 tons, this contrasting with 41,900 tons in 1913. 

Medical Testimony.—One result of the recent electrical 
exhibition at Leicester is a suggestion by Dr. Millard, the 
Medical Officer of Health, that, as the advantayes of electricity 
in. hygienic and other respects are so great, in future no gas 
should be laid on to any working-class house that may be 
erected, emphasising this consideration by reference to the 
many deleterious results to health occasioned by leakages of 
gas in houses in the poorer quarters of the city. 


Safety in Mines.—The Mines Department has recently 
published three reports by the Chief Inspector of Mines on 
the explosions which occurred, in 1922, at Whitehaven, Ban- 
nockburn, and Workington. Each of these was caused by 
--hot-firing, and in his recommendations the Chief Inspector 
says that shot-firing should not be resorted to in fiery mines 
until all other methods have been exhausted; more care must 
he exercised in testing for the presence of fire-damp; and 
the coal-dust in proximity to shot holes must be treated with 
stone dust or water. 


An Engineer's Salary.—At a meeting of the Worksop 
Urban District Council on March 8rd, a report from the 
General Purposes Committee was considered. Among other 
things it recommended that an honorarium of £250 be granted 
to the electrical engineer (Mr. J. P. Crowther) for his services 
In connection with recent extensions. — Another resolution 
seeking tofix Mr. Crowther's salary in accordance with the 
scale laid down bv the Incorporated Municipal Electrical Asso- 
ciation [sie.—presumably the Associated Municipal Electrical 
Engineers is meant] was abandoned in [favour of an 
amendment postponing the matter until after the whole 
question of wages and salaries of employés had been 
settled. In. full Council, Mr. Tcllerton. moved the 
deletion of the whole of the minutes dealing with 
these two matters, saving that the ratepavers were already 
paying their otficials as much as they could afford. In accord- 
ance with a suggestion, a letter written by Mr. Crowther 
before his demobilisation in 1919 was read. This letter 
thanked the Council for its offer to reinstate Mr. Crowther as 
electrical engineer, but suggested that the salary proposed was 
inadequate. He asked for £450, including a bonus, and was 
granted £315 per annum. Mr. Crowther's present salary was 
£572 10s., said a Mr. White, and he had been treated very 
venerously. He (Mr. White) objected to the payment of the 
proposed honorarium. Mr. Hartland, defending the grant, 
implied that the previous speakers’ remarks were in bad taste. 
Mr. Crowther's overtime had averaged 20 hours weekly, and 
the £250 would work out at 15. 7d. per hour—a figure received 
by many less-skilled workmen. Mr. Meadows said that the 
services of a consulting engineer would have cost £1,500. The 
proposal to delete the minutes was, however, carried by ten 
votes to six. 

In a subsequent discussion upon another matter connected 
with the electricity department, Mr. Hartland accused Mr. 
White of a desire to make that department look ridiculous, 
and said that he had received a letter from Mr. Crowther 
tendering his resignation on account of the indignities to which 
he had heen subjected. The letter was referred to committee. 


Modernising a Textile Mill.— Alterations in the method of 
driving one part of the sheds of Messrs. Benson, Turner & Son, 
Ltd.. of Bradford, were necessary through the age and in- 
etheiency of the steam engine which was in use, as apart from 
the main null engine; as the boilers were up-to-date and were 
titted with mechanical stokers and coal convevors, with 
modern economisers, it was decided to put new Corliss 
cylinders on the engine, increasing the power of this from 
600 to 850 h.p., and to make use of the extra power to drive 
an alternator of 150 kW, which with a four-panel switchboard 
Was fixed in a room at the side of the engine house. The 
mains were run across the mill vard to a distribution box in 
the shed, and 2-b. hop. motors were fixed to drive the shed 
shafts, the old engine being removed. Lighting for parts of 
the mill was also taken from the generator. The whole of the 
work was carried out without any stoppave of the work in the 
factory. The alterations have given everv satisfaction, and 
have already resulted in considerable reduction in costs of 
running. The complete rearrangement of the power plant was 
carried out under the supervision of Mr. J. W. Longley, 
M.L Mech. E., consulting engineer. | 

The Phonofilm.—According to the New York correspon- 
dent of the Daily Chronicle, Mr. Lee De Forest has invented 
an instrument, to which he has given the above name, by 
means of which it is claimed to be possible to svnchronise 
rertectly voee «nd. ш. Цор on 4 kincma üliu of the standard 
ty pe: 


The Conjoint Board of Scientific Societies.—At a meeting 
held in the rooms of the Royal Society last week, the Conjoint 
Board of Scientific Societies was dissolved. 

A New Wind Turbine.—<An ingenious wind turbine, said 
to be capable of utilising air currents for the generation of 
power with far greater efficiency than its predecessor—the 
windmull—has been perfected by Mr. A. Ozaki, a Japanese 
inventor. He claims that the turbine when in operation turns 
into power 50 per cent. of the force of the air currente striking 
the planes. The ordinary windmill utilises but 20 per cent. 
The equipment includes à storage-battery arrangement by 
which the power generated may be held in reserve to secure 
uninterrupted service when the wind subsides.— Reuter (Tokio). , 


Long-distance Radio:Telephony.—1t is announced that a 
committee has been appointed by the Postmaster-General to 
consider the possibility of developing a transatlantic radio- 
telephony service on a commercial basis. The personnel of 
the committee is as follows :—Admiral of the Fleet Sir Henry 
Jackson (chairman), Major-General Sir F. H. Sykes, M.P., Mr. 
R. A. Dalzell (Director of Telegraphs and Telephones, G.P.O.), 
Dr. W. H. Eccles, F.R.S., Mr. F. Gill (President, I.E.E.), Mr. 
Е. H. Shaughnessy (Engineer-in-Chief's Department, G.P.O.), 
and Major A. G. Lee (Engineer-in-Chief’s Department, 
G.P.O.), who will act as secretary to the committee. 


Smoke Abatement.—On_ Friday last, Lord Onslow, 
Parliamentary Secretary of the Ministry of Health, received a 
deputation from the Federation of British Industries, on the 
subject of smoke abatement legislation. Prof. Bone explained 
the danger to industry involved by ill-considered legislation, 
and stated that the Federation suggested the desirability of 
thorough investigation of the matter before further steps were 
taken. | | 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—INroRMaAL MEETINGS.— 
At the meeting of the Informal Section on March 19th, Mr. 
W. E. Warrilow was in the chair, when a discussion was 


- opened by Mr. W. S. Caine and Mr. H. T. Young on '' The 


Need for Co-operation Between Manufacturer and Retailer." 
Mr. Caine began by outlining the svstems of distribution from 
works to consumer, and criticised the alternative methods of 
mail orders, branches, and agents, and of the ordinary 
channels with factors and retailers. He did not claim that. 
the last method was flawless, but thought that it was best 
for the industry to-day, and he appealed for the fullest support 
from the retailer upon the general principles of team work 
and co-operation, purchases on a stock basis, preference for 
British-made goods, and a reasonable profit, a« otherwise sales 
would be restricted. 

Mr. Young believed it to be the duty of the manufacturer 
to supply the user by the most economical method, and that 
the contractor-retailer was the correct channel to ensure this. 
He was able to give instances of many flaws in the present 
system of distribution. | | 

Fifteen speakers took part in the discussion, including the 
president (Mr. F. Gill). , 

EAST-MIDLAND SUB-CENTRE.—Àn interesting informal paper 
on ‘‘ Automatic Telephones " was read at the Technical Col- 
lege, Derby, on March 13th before the East-Midland Sub- 
Centre of the Institution. The paper was ably illustrated by 
ап exceedingly effective model and a number of lantern slides. 
Mr. E. A. Laidlaw stated that there were at least three verv 
good reasons for the introduction of the automatic telephone. 
It was, financially, à good investment; although the plant 
required was considerably more expensive than that in a 
manual exchange, and the charges for interest and deprecia- 
tion were therefore correspondingly heavier, those considera- 
tions were more than balanced by the saving in operating 
labour. In an average-sized manual exchange, when all 
administrative charges for operating were included, the average 
cost for operating amounted to as much as £2 per line per 
annum. In order to save £2 per annum one could afford 
to make a capital outlay of £90—usually considerably more 
than enough to cover the additional cost per line of the 
automatic equipment. In small country districts only at the 
busiest time of the day was there really enough work for a 
full-time operator, vet the service had to be maintained dav 
and night, including Sunday. The svstem was popular with 
the public. Telephone systems were rapidly becorning so 
complex that the training and employment of manual 
operators in sufficient numbers was becoming a difficult prob- 
lem, especially in. cosmopolitan cities (for instance, in Cairo 
telephone operators were required to speak, English, Arabic, 
French, Greek, and Italian). Practically all nationalities 
could recognise the figures on a dial. . 


* 


Royal Institution.—On Thursdav afternoons, commencing 
April 12th, Dr. A. O. Rankine will give two lectures on 
© Transmission of Speech by Light"; Prof. MacGregor- 
Morris, three on "" Modern Electric Lamps "; and Dr. E. С. 
Coker, two on '" Engineering Problems solved bv Photo-clastie 
Methods." The Fridav evening meetings will be resumed on 
April 13th, when the discourse will be delivered bv Dr. W. H. 
Eccles, on '' Studies from a Wireless Laboratory," Succeeding 
discourses twill probably be given by Prof. Soddy, Prof. €, A. 
Bone; Mr. W. М. Morder, aud Prof. Lorente: | 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELgOTRICAL REVIEW posted as to their 
movements. 


Mr. W. S. Crorts, who has been acting as resident engineer 
of the National Electric Construction Co. for the past two 
years, has been appointed engineer and manager to Bo'ness 
Town Council, which is about to take over the works. Mr. 
Crofts was previously assistant at Hawick. There were 70 
applicants for the position. 

Mr. J. MALONE, who for some time past has been controller 
of wireless telegraphy, has been appointed chief telegraphic 
inanager of the Australian Commonwealth P.M.G.'s depart- 
ment. Among his new duties will be investigation of tele- 
graph activities with a view to improving the service, recom- 
mendations of additional services, and technical supervision 
of the programme of new works upon which Parhament last 
year authorised an expenditure of about £9,000,000. This pro- 
gramme involves several years’ work in the provision of 
arrears of work and additional facilities. Mr. Malone, who has 
been in the Commonwealth public service for 90 years, made 
an extensive investigation of wireless, subsequent to the war, 
in Europe and America.—Commonwealth Engineer. 

Mr. Coui Minton, of Loughborough, has been appointed 
borough electrical engineer at Gillingham, Kent. There were 
117 applicants for the position. 

Obituary. —Mn. T. CaMrrrFLL.—The death took place on 
March 17th, at the age of 62 years, of Mr. Thomas Campbell, 
who was in business with his son as an electrician, in Hall 
Street, Southport. 

Mr. J. F. CoorF.—We regret to note from The Times 
“ Deaths” columns that Mr. John Frederic Coote, late 
Executive Engineer, Engineer-in-Chief's Department, G.P.O., 
London, passed away on March 19th, aged 54 years. 

Mk. GILBERT NORTH.—We regret to record the death from 
Pneumonia on March 5th of Mr. Gilbert North, of the Metro- 
politan-Vickers Electrical Co., Ltd. Не was а very old servant 
of the company, having Joined the British Westinghouse Еес- 
tric & Manufacturing Co., Ltd., in 1908. He left them in 1913 
and became managing director of the Dickenson Engineering 
Co. His strenuous work with this firm through the vears of 
the war, when labour conditions were so difficult, undermined 
his health, and he was far from well when he rejoined his old 
firm in November last. Mr. North was an expert in meter 
design, and many features of the present day a.c. meter were 
originated by him. Не is described as a great moral char- 
acter who made a marked impression on those with whom he 
came in contact. 

Mr. S. WHITWORTH.—ihe Commonwealth Engineer re- 
ports that Mr. S. Whitsvorth, of Glen Innes, N.S.W., died 
suddenly in January. He was at the time engaged in the 
supervision of the erection of new electrical plant at the 
Kalgoorlie (W.A.) municipal lighting station, on behalf of 
the British General Electric Co. J 

Mr. W. H. WirLcox.—We note with regret that Mr. Walter 
Henry Willcox, governing director of W. H. Willcox & Co., 
ee away on March 26th at Cavendish House, Brock- 
ey, S.E. 4. 

SiR JAMES Dewar, F.R.S.—We regret to record the death of 
Sir James Dewar, the celebrated scientist, which occurred on 
Tuesday after a week's illness. Sir James, who was 81 years 
af age, passed away at the Roval Institution in Albemarle 
Street, W., the scene of so many of his achievements. Тп 
1921 Sir James and Lady Dewar were presented with a gold 
loving cup on their golden wedding by members of that 
]nstitution. 

[t was our sad duty to record the death of Мк. SIDNEY 
Ѕнакр, M.I.E.E., which occurred at Ealing. on March. Ist 
(Е.с. Rev., March 9th, p. 354). We regret to learn that his 
widow, Ellen Blanche, passed away, also at Ealing, on 
March 28th. 


NEW COMPANIES REGISTERED. 


Kelly & Tarshis, Ltd, (188,433).—Private company. Re- 
ktered. March 12th. Capital, £1,000 in £1 shares. То adopt an agreement 
with T. Kelly and N. Tarshis for the acquisition of the business carried on 
by them in London as ‘ Kelly and Tarshis," together with the leasehold 
inessuages referred to therein, and to carry on the business of electrical engi- 
neers, &c, The permanent directors аге :—N. Tarshis, 75, Graham Road, 
Dalston, Е.В; T. Kelly, 13-14, Broadway, Deptford, S.E. Registered office; 5, 
High Street, Shoreditch, E.C 2. 


Rhayader Electric Light and Power Co., Ltd. (188,604).— 


Private company. Registered March 19th. Capital, £2,000 in £5 shares. To 
carry on at Rhayader and elsewhere in Radnorshire the business of an electric 
light company in all its branches. The subscribers are :—O. J. K. Owens, 
Greenfields, Rhayader, gentleman, 20 shares; J. Shufllebothain, Lion Roval 
Hotel, Rhayader, hotel proprietor, 10 shares. The subscribers are to appoint 
the first directors. Secretary: E. D. Prothero. Registered. office: Midland 
Bank Chambers, Rhayader. 


Welco Patents, Ltd. (188,612).—Private company. Re- 
pitered March 19th. Capital, £1,000 in £1 shares. To acquire the business 
of manufacturers of slotted steel for fixing frames, constructional and other 
purposes, and electrical engineers and electrical appliance makers, carried on 
by Welco Patents, at 150, Alina Street, Birmingham. The first directors gre: - 
A. J. Croft, 130, Trinity Road, Handsworth, Birmingham; E. A. Welch, 38, 
Barker Street, Lozells, Birmingham. Qualification: £l. Secretary: A. J. 
Croft. Registered office: 10, Mma Street, Birmingham. 


/ 


British General Radio Co., Ltd. (188,539).— Private com- 
pany. Registered March 16th. Capital, £3,000 in 4,000 ordinary shares of bs. 
each and 2,000 preference shares of £l each. To take over the “business of a 
wireless apparatus manufacturer, carried on by G. D. Hinks at Hardington, 
Yeovil, as the G. D. Hinks Wireless Department, together with -the selling 
and manufacturing rights of various wireless components, The first directors 
are :—G. D. Hinks (lile managing director), Bridge Close Farm, Hardington, 
Mandeville, Yeovil, Somerset; Florence S. M. Hinks, Bridge Close Farne, 
Hardington, Mandeville, Yeovil, Somerset. Remuneration of managing 
director, £290. Registered office ; 74, Hendford, Yeovil, Somerset, 


Universal Publicity Co., Ltd. (12,606).—Private company. 
Registered in Edinburgh March l6th. Capital, £5,000 in £l shares. To 
acquire. from H. J. Bernthal and J. MacArthur, junr., their entire interest in 
certain inventions relating to changeable signs for advertising purposes, and 
their interest as partners in the firm of J. MacArthur Junr., & Co., and to 
curry on the business of publicity experts, &e. The first directors are :--H. J. 
Bernthal, 2, Hamilton Drive, Hillhead, Glisvow, merchant; J. MacArthur, 
jun., Beachill Tarbert, Argyllshire, merchant; W. J. Radley, 230, West. Regent 
Street, Glasgow, advertising agent; Н. Е. Gosling, 1, Royal Exchange Court, 
Glasgow, advertising agent. Qualification : £200 shares, 


F. S. Petrol-Electric Omnibus Co., Ltd. (188,591).—Re- 


gistered as a private company on March. Hh, with a nominal capital] of 
£15,000 in. £l shares. The objects. are: "Fo carry оп іп London and else- 
Where the business of runners of omnibuses of all Kinds, carriers of passengers 
and poods, manufacturers and repairers of motor omnibuses, coaches and 
vehicles, е. The first. directors are :—P. Frost. Smith, 165, Croxted Road, 
Dulwich, S.E. (chairman) (representing the holders of shares No, 1-6,000, 
known as 'A" shares; J. M. Mitchell, 2, Wilton Mansions, Kelvinside, 
Glasgow (representing the holders of shares No, 6.001-12,000, known as YR” 
shares) Qualification : 220) shares. Remuneration: £12 cach per annum. 
Secretary: P. E. Martine Registered office > 64, Vitoria Street, ЛУ. 


Vauxhall Electrical Manufacturing Co., Ltd. (188,633).— 
Private company. Registered. March 20th. Capital, #2000 in 5s. shares. ‘To 
carry оп the. business of manufacturers of, agents. for, and dealers in elev- 
trical, wireless, broadcasting, telephonic and telegraphic apparatus, &e. The 
permanent directors аге: — Н. Rothwell, 13, Canning Place, Palace Gate, Ken- 
sington, W., electrical engineer; Capt. G. C. Henry, M.B.E., 33, Beverstone 
Road, Thornton Heath, Surrey, wireless engineer; T. J. Marchant, 134, The 
Broadway, West Hendon, N.W.. engineer. Qualification: £10. Renmineration 
as fixed by the company, Secretary: G. С, Henry. Registered. office ЭМ, 
Albert. Embankment, S.E.11. ; i 
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OFFICIAL RETURNS OF ELECTRICAL 
|... COMPANIES, 


Smith & Mortimer, Ltd.—]. Р. Emett, of 34, Carnarvon 


Road, Redland, Bristol, was appointed. receiver and manager on Магер Eth, 
1423, under powers contained in debentures dated March 31st, 1919, 


Snowdon Mountain Tramroad and Hotels Co., Ltd.— 
Satisfaction in full on March 3rd, 1923 of debentures dated July 10th, 1895, but 
shown in the return under 812, as dated February ТӨ, 1898, securing £300. 


T. W. Broadbent, Ltd.—Mortgage оп land with Victoria 
Electrical Works erected thereon, dated March 13th, 1923, to secure all moneys 
due or to become due from the company to Equitable Bank, Ltd., Hudders- 
field. 


CITY NOTES. 


Mr. W. F. Fladgate, M.V.O., presiding 
Charing Cross, at the annual meeting, on March 8th, said 
West End, and that the West End undertaking had not 
City Electricity only earned an increased revenue, but on 
Supply Co., the other hand the production costs had 
Ltd. fallen by £25,000, in spite of the larger 
output. With the amount carried for- 
ward, the West End reserves amounted to over £400,000. 
The revenue of the City undertaking was slightly lower than 
in the previous year; this was due to the reduced charges 
made to the West End undertaking for bulk supplies of 
electricity. The production costs showed a decrease of more 
than £80,000, although the output increased by 3,000,000 kWh, 
and £50,000 was spent on repairs to plant and mains. 
During the last three years, the capital expenditure had 
amounted to £560,000. The complete re-modelling of the 
Bow station had become a necessity, and the work which 
was started in 1919, was proceeding. "Three 24,000 kW sets 
had been installed, and a very large saving in fuel costs had 
resulted. As compared with 1919, 8,000,000 kWh more was 
produced last year, with a reduction in coal consumption of 
12.000 tons. The chairman mentioned the reduction of charges 
to consumers, and in conclusion dealt with the position of 
electricity supply in London. i 
The question of splitting the £5 shares into £1 shares was 
raised, but the chairman said that the directors thought that 
the present was not the right time to consider the matter, 
but it would receive careful attention. 


At the annual meeting on March 9151, 
City of London the chairman (Mr. J. B. Braithwaite), in 
Electric Light. moving the adoption of the report and 
ing Co., Ltd. accounts, which were reviewed in our issue 
of March 16th, said that while the revenue 
had increased by £63,700, the working costs had shown a 
reduction of £28,900. The cost of fuel oil and coal had de- 
creased by over £31,000. The extra profit of £87,650 was to 
be devoted to the alteration of consumers’ appliances to con- 
forin with the standard system of Supply; to the staff benevo- 
lent fund; leasehold redemption fund (an extra contribution) ; 
and to the establishment of à new feature, a dividend equalisa- 
tion fund, for which £30,000 was to be appropriated. Con- 
siderable reductions in charges, whieh would benefit all classes 
of consumers, had been made at the beginning of the present 
year. 
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With regard to future prospects, the chairman said that 
although the company's activities were confined to the " one 
square mile " of the City of London, there was a tendency 
on the part of new buildings to go deeper into the ground 
and higner into ше air, and so the company's output would 
continue to grow. He terined the increase in sales during the 
vear from 35,930,846 kWh to 42,605,947 kWh a normal in- 
crease. ‘Lhe transmission of bulk supplies from the Bank- 
side station. was another direction in which expansion would 
be made. He had no fear that there would be any diminu- 
tion in the company's output. 


The annual meeting was held on March 
Chelsea Electri; 91st. Mr. W. K. Davies (chairman), ш 
ciyy Supply presenting the report and — accounts, 
Co., Ltu. pointed out that the company’s charges 
were now only 2% per cent. above the pre- 
war level, and he doubted whether there was any other com- 
modity upon which the increase in cost Was so small. Their 
policy of purchasing electricity in bulk from the Central Co. 
instead ot generating jt put them in a favourable position. 
The initial expenditure, which was the largest consiaeration, 
had been provided entirely out of profits. It would not be 
necessary to dispose of investments to raise the necessary 
capital. At a subsequent extraordinary general meeting reso- 
lutions were adopted approving: (1) fhe London Companies’ 
Bill now pending in Farliament; (2) the division of the £5 
shares (ordinary and preference) into five shares of £} each; 
(3) new Articles of Association; and (4) an increase. in the 
directors’ fees, 
In moving the adoption of the report 
County of and accounts (ride Buke. Rev., March 
London Electric l6th, p. 425), the chairman (Sir Harry 
Supply Co., Ltd. Renwick, K.B.E.) said that the gross profit 
of £521,769 represented an increase of 52 
per cent. over that of the previous vear. While the gross 
‚есере had increased by £126,150, the working expenses had 
fallen by £53,440. The sales of energy had increased by 
7,000,000 kWh. The principal reductions occurred. in repairs 
and maintenance, coal and other fuel, and salaries and wages, 
amounting in all to more than £16,000. This reduction was 
partly offset by increases in such items as rates and taxes. 
Although rates had fallen to a certam extent there was still 
considerable room for improvement. He advocated. that 
municipal expenditure should be subject to a greater measure 
of Government control, The excellent results were not 
entirely due to lower working costs; much credit was due to 
the company’s engineers for considerable improvements. and 
economies. 

The balance sheet showed the capital expenditure to the 
end of the year to be over £3,000,000., It was the poliey. of 
the hoard to refrain as far as possible from further expendi- 
ture upon the plant in the London areas in view of the eree- 
tion of the large station at Barking, which would gradually 
supersede the two London stations for generating purposes, 
The net expenditure upon the Barking station amounted to 
£144,436 in connection with preliminaries; the main contracts 
were placed during the past vear, but the considerable sums 
which these represented would not appear in the books until 
payment fell due. These contracts had been placed on very 
favourable terms and the work was proceeding satisfactorily. 
‘Lhe investments had increased during the year; a sum of 
£163,565 had been invested in Government and trustee 
securities; a reserve of first-class character was being built 
up outside the company’s business. An issue of 200,000 6 per 
cent. preference shares and 200,000. ordinary shares of £1 
each, made in July last, had been considerably over-sub- 
seribed, and the shares were now at a substantial premiwn. 
The increased dividends paid by associated companies showed 
that these undertakings were in a flourishing condition and the 
company’s revenue was correspondingly benetited. Referring 
to the re-organisation of London's electricity supply, the chair- 
man said that the proposal to extend the companies’ tenure 
was satisfactory. Only. voluntary co-operation between the 
undertakers could solve the problem. 

Sir Harry Renwick briefly reviewed the bright future before 
the electricity. supply industry, making special reference to 
the schemes of railway electrification and the development. of 
the domestic load which would. provide cumulative business 
tor all time. 

The completion of the Barking station would materially re- 
duce the working costs of the company, and there was no 
doubt that many further successes awaited the company in 
the near future. 


Мк. J. A. Hoskerk (chairman) presided 
Bournemouth at the annual meeting on March nd. In 
and Poole presenting the report. and accounts (side 
Electricity Etre, Reve, March Brd, p. 466), he said 


Supply Co., Ltd. that, while the revenue had increased by 

£202 to £169,395, working ecsts had 
aeereased by £17,890. The company was in a very unfavour- 
able position as regarded, rates amd taxes; these amounted 
to no less than 0.554. per kWh sold. A new item in the 
balance-sheet was £30,000. investments. in Government and 
trustee securities; this represented the reserve monevs of the 
company. The increase in the number of connections and 
the energy. sold during the first part af the current vear ren- 
dered the prospect very satisfactery, 


The division of the £10 shares of the company into 10 shares 
of £1 each was unanimously approved at a subsequent meet- 
ing. 

THE annual meeting of this ccmpany, 

South London whose report and accounts were reviewed 

Electric Supply in our last issue, was held on March 22nd. 
Corporation, Ltd. The chairman (Sir. Harry Renwick, 

| K.B.E.), in his speech, deatt principally 
with the future of the supply industry, with special reference 
to the position in London in the light of recent events. He 
ud that centralisation and unification were to be welcomed, 
provided. the shareholders’ interests were not unduly im- 
perilled. At a subsequent extraordinary general meeting, a 
resolution. for the division of the £5 cumulative preference 
shares and the £4 ordinary shares into shares of £1 each was 
approved. 
IN presenting the тер and accounts 
Brompton and (сае ЕЛЕС. Rev., Mareh 16th, p. 427) at 
Kensington the annual meeting on. March. 22nd, Mr. 
Electricity H. R. Heeton (chairman) said that the 
Supply Co., Ltd. sales and gross receipts continued to grow, 
showing an improvement of nearly 10 per 
cent during the vear. ‘he combination of this with lower 
preduction costs pad. enabled the company to reduce the 
charges to consumers. ‘The Accessories Co. was also progress- 
ing and effectively contributing to the company’s supply 
business. There were no outstanding events during the vear 
apart from the capitalisation cf profits and the division. of 
shares Into others of smaller denomination, 

The chairman, commenting upon the proposals for, the 
reorganisation of the electricity supply of London, said that, 
subject to necessary amendments, the Comunissioners’ scheme 
was not unacceptable to the companies, but it could not be 
discussed while its validity was in. question. The Bill. pro- 
moted by the companies met the circumstances in a better 
way; it was nct compulsory, and any action which it was 
intended to take would be submitted to the shareholders. 


Gross revenue during 1922, £9,227, an 
Increase of £545; working expenses 
£6,114, an merease of £437. There was 
some reduction in fuel and oil waste and 
engine-room stores, but wages have cost 
more and a considerable amount was spent 
on engines, boilers and turbine. The company was also called 
upon to pay £86 in connection with the Electricity Commis- 
sioners’ Inquiry held at Barrow-in-Furness; The. Keswick 
Electric Light Co., Ltd., has again paid 5 per cent. on account 
of arrears of interest on debentures, and this company's net 
revenue account has been credited with £352 on its holding. 
£1,500 transferred to depreciation reserve account. Interest 
on debenture stock £1,000.) ‘Lhe directors recommend that a 
dividend of 3 per cent. be paid on the preference shares, 
amounting to £750, leaving £567 to be carried forward. The 
board regrets that a larger dividend cannot be paid on the 
preference shares, but the time has arrived when the plant 
must be increased and it is impossible to raise more capital at 
present; the new plant must therefore be paid for out of 
'arnines, 


Windermere and 
District Electri- 
city Supply 
Co., Ltd. 


At the annual meeting, held last Friday, 
Arbroath Elec: Mr. Geo. Balfour, M.P., stated that the 
tric Light and profits for the vear awounted to £6,880, 
Power Co., Ltd. plus £1,488, making £38,268, less £546 as 
interest charges paid and dividend of 5 per 
cent. paid on preference shares. £4,000 was put to reserve 
and renewals fund, £1,358 to pavinent of a dividend of 8 per 
cent., less income tax, on the ordinary. shares, £63 to 
additional dividend of 1 per cent. on preference shares, making 
6 per cent. for the year, and £2,006 ìs carried. forward. 
Additional capital was required. in connection. with the de- 
velopment of the business, and the directors had meantime 
arranged to offer 15,000 ordinary £1 shares at par. 


. The South German Telephone, Appara- 
tus, Cable & Wire Works Co., of Nureni- 
berg, which is a subsidiary of the Felten 
and Guilleauime Co., reperts net profits of 
1.760.000 marks for 1921-22, as compared with £640,000. marks 
in the previous year, when а divi lend at the rate of 15 per 
cent. was paid. The method of disposing of the profits for 
1021-22 as not disclosed. 

The Welter Electricity & Lighting Appliances Co., of 
Coloune-Zollstock, reports that further developinent took place 
in. [922 and all departments were fully occupied. The. net 
profits amounted to 12,600,000. 1narks, permitting of the pav- 
ment of a dividend at the rate of 100. per cent. on the share 
capital of нюю marks, which is now to Рә merensed, 
Orders in‘the present year are said fo be arriving in satisfac- 
tory numbers. 

The Bavarian Telephone Works Co., of Munieh, which is 
closely associated with the Berliner and Lorenz companies, 
reports having extended the installation business so as to 
include manufacturing by the erection of a new telephone 
factory. After having made provision fcr depreciation, the 
accounts show net profits of 1,300,000 marks for 1921-22. as 
compared with 80,000 marks in the preceding vear, and the 
dividend is at the rate of 15 per cent., as against 10 per cent, 
in 1920-21, 


German 
Companies. 


^ 
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The report for 1922 states that, after pro- 
A. Reyrolle viding for redemption of leases and depre- 
and Co., Ltd. ciation of buildings and plant, the trading, 
| including interest on investments and 
loans, resulted in a profit of £70,740 (against £54,826 for 
1921). Including the amount brought forward the available 
profit is £52,280, against £64,662 for 1921. After paying the 
| per cent. preference dividend and a dividend of 124 per cent. 
per annum on the ordinary shares (the same as for 1921), 
425,000 is put to reserve (against £15,000 for 1921); £2,535 is 
written off goodwill account and £16,970 is being carried for- 
ward. During the year 385 preference shares were taken up 
and paid for by employés. Sales of the ccmpany's manufac- 
tures showed a considerable increase due to the completion of 
several large contracts and the profits earned were conse- 
quently higher than in 1921. The aggregate value of the 
orders received in 1922 was slightly higher than in the pre- 
vious year, but prices were greatly reduced. The large pro- 
portion of the company's resources at present in loans and 
bank deposits is a reflection of the depression in trade, but 
there has been an improvement in demand during the current 
year. Preparations are being made to extend the works on 
additional land which was acquired two years ago, so as to 
provide greater facilities for production. The works have 
been maintained in an efficient state of repair, and provision 
has been made in the accounts for. depreciation, and for cor- 
poration profits tax and income tax. Meeting held March 
Ath at Newcastle-on-Tyne. 

The profit available for 1922, including 
£92,815 brought forward, amounts (after 
providing fcr taxation) to £317,873, which 
has been appropriated as follows: To 
general reserve account, £35,000; to divi- 
dend on preference and ordinary shares at 8 per cent. and 124 
percent. respectively, less income tax, £177,562; balance carried 
forward, £105,310. Orders received during the year, notwith- 
standing the prevailing trade conditions, show an improve- 
ment us compared with the previous vear. Shipments from 
the works, however, show an important falling off as a conse- 
quence of the engineers’ lockeut, which occasioned a consider- 
able dislo-ation of works in progress during the three months 
for which it lasted. The directors having regard to these cir- 
cumstances, consider it a matter for satisfaction that the 
accounts show as well as they do. The directors decided to 
redeem the outstanding £142,700 of prior lien debentures, and 
gave the prescribed notice to the holders. This notice expired 
on December 318 , 1922, so that this debenture liability has 
disappeared from the balance sheet. The directors congratu- 
late the Right Hon. Sir Edward Goulding, Bart. (a director) 
on his elevation to the peerage as Baron Wargrave. Since 
the last general meeting the following gentlemen have been 
appointed to the board: Maj.-Gen. Sir Philip A. M. Nash, 
K.C.M.G., C.B.. Sir Vincent L. Raven, M.Inst.C. E., M.I.M.E., 
and Mr. Douglas Vickers (chairman of Vickers, Ltd.). Mr. 
J. Annan Bryce has resigned the chairmanship and Maj.-Gen. 
Sir Philip A. M. Nash has been elected to fill the vacancy. 
Meeting held March 29th, in London. 


The balance of profit for 1922, ineluding 
amounts transferred to contingency fund 
and second preference share special reserve 
fund amounts to £151,638, plus £51,547 
brought forward. After paying the prefe- 
rence dividends and & per cent. on the ordinary shares, 
putting £50,000 to contingency fund, transferring to second 
preference share special reserve fund £4,482, writing down 
cost of second preference share issue, and writing off loan 
capital duty £10,546, £33,345 is to be carried forward. The 
business has again been adversely affected by the continued 
trade depression. The cominittee representative of all autho- 
rised undertakers in the West of Scotland Electricity District 
is engaged on the preparation of a scheme under Section 5 
of the Electricity (Supply) Act, 1919, for improving the exist- 
ing organisation for the supply of electricity in the district, 
and it is excected that the Electricity Commissioners will 
hold sn тигу for the purpose of considering the scheme in 
to Vettes part of to's vear, The Corporation of the City of 
Glasgow has made application for a Special Order to authorize 
it to supply electricity in а considerabie portion of the com- 
pany's area. The company is taking steps to oppose the 
application. Meeting held in Glasgow on Narch 28th. 

| Mr. Samuel White (ehairman) said, at 
Bristol Tram: the annua! meeting on March 22nd, that 
ways & Carriage ugain а strenuous year had been ex- 
Co., Ltd. perien‘ed. On the tramways aloue the 
grose takings had fallen from £614,000. to 
£489,000; this was chiefly due to reductions in fares. In sprite 
of the reduction, however, the number of passengers carried 
had declined by about five milions. Although there had 
been increased revenue from the carriage department. this in- 
crease bore no relation to the amount of work which had been 
carried out. Taxation was a smaller item, Lut the rates 
charge remained at about the капе level. The result of all 
their efforts had resulted in a revenue of £80,000 upon the 
capital involved in the business of £2,600.000, The reserve 
now stood at £340 093, and if necessary this would be drawn 
unon rather than the ordinarv shareholders should be without 
а reasonable return upon their investment. 


Metropolitan: 
Vickers Elec: 
trical Co., Ltd. 


is os Valley 
lectrical 
Power Co. 


Net profit for 1922 £139,876, making, 
with balance brought in £170,480. From 
Power this have to be deducted interest on deben- 

Distribution ture stock and loan £24,474, depreciation on 

* plant, machinery, &c., £16,088, special de- 
preciation on same £30,000, tinal amount written oft commis- 
sion and expenses of issues of debentures and shares and ex- 
penses during construction £4,287, cost of provisional orders 
written off £4,115, transfer to debenture stock redemption ac- 
count £500, to reserve £5,000, preference dividend to December 
sist £14,000, and interim dividend on ordinary shares of 4 per 
cent. £11,200, leaving £60,816. A further dividend on the 
ordinary shures of 6 per cent., making 10 per cent. for the 
vear, 18 to be paid, leaving to carry forward £44,016. 


Midland Electric 
Corporation for 


Stock Exchange Notices.—Applications have been made to 
the Committee to allow the following to be officially quoted :— 


Auckland Electric Power Board.—£350,000 five and a-half per cent. deben- 
tures, 1923 (bearer). * 


Dealings in the following have been specially allowed by the 
'ominittee under Rule 159 :— 


British Columbia Telephone Co.—10,000 six per cent. cumulative preference 
shares of $100 each, redeemable, Nos. 1 to 10,000; and £492,807 four and 
i-half per cent. first mortgage debenture stock. * 

Lancashire Electric Light and Power Co.—75,000 new ordinary shares of 
£1 each, fully paid, Nos. 152,364 to 227,363. 

Midland Counties Electric Supply Co.—750,000 мх рег cent. cumulative 
preference shares of £l each, party paid and fully paid, Nos. 1 to 750,000. 

Lancashire Electric Light and Power Co.—75,000 new seven per cent, cumu- 
lative participating preference shares of £1 each, fully paid, Nos. 137,201 to 
212,500. 

The undermentioned securities have been ordered to be offi- 
cially quoted :— 

British Columbia Telephone Co.—10,000 six per cent. cumulative preference 
shares of $100 each. Nos. 1 to 10,000; and £452,807 four and a-half per cent. 
first mortgage debenture stock in lieu of the preference shares and ihe first 
mortgage debenture stock of the British Columbia Telephone Co., Ltd. 

British Thomson-Houston Co.—500.000. seven per cent, cumulative prefer- 
ence shares of £1 each, fully paid, Nos. 1,000,001 to 1,500,000. 


Llanelly and District Electric Lighting and Traction Co., 
Ltd.—At the annual meeting on Marcn 20th, Mr. A. R. 
Holland (chairman) said that the output during the year had 
Increased by 3,323,887 kWh to 12,620,405 kWh. The 5,000- 
kW turbo-generator installed to meet the growing demand was 
in satisfactory operation, and greater economy in working 
was resulting. To provide funds for the further development 
of the company it was proposed to issue, from time to time, 
100,000 preference and 100,000 ordinary shares of £l. At a 
subsequent meeting this was approved. 


Brolt, Ltd.—According to the Financial Times, the accounts 
for 1922 show a loss on working of £16,398, after providing for 
depreciation of buildings, plant and machinery, and for all bad 
and doubtful debts. Notwithstanding general trade depression, 
the actual turnover was considerably increased, but the result 
of trading was adversely affected by the fourteen weeks’ lock- 
out in the engineering trade, the continued fall in selling 
prices, and the necessity for a further writing down of stock. 


Cammell Laird & Co., Ltd.—The profit for 1922 was 
£195,906, and after adding £50,000 transferred from reserve, 
a dividend of 5 per cent. per annum is to be paid on the 
ordinary shares, carrying forward £31,233. : 


Mirrlees, Watson & Co., Ltd.—The net profit for 1922, 
chter deducting depreciation, directors’ fees, and other provi- 
sions, was £2,929, plus £14,911 brought forward. A dividend 
of 10 per cent., less tax, is recommended, carrying forward 
£4,056. 


Companies Struck off the Register.—The following com- 
panies have been struck off the Register, and are thereby dis- 
solved :— 

Caerphilly Electric Supply Co., Ltd. 

Cvloctrie Cookers, Ltd. 

Marlborough Electric Supply Co., Ltd. 

R ineke's Wireless Telephones, Lid. 


Neuhausen Aluminium Co.—The net profits of the Alumi- 
niun Industry Co., of Neuhausen, are reported at 4,949,000 fr. 
for 1922, as contrasted with 3,865,000 fr. in the preceding 
усаг. [t is proposed to increase the rate of distribution from 
Spe. cent. in 192] to 9 per cent. last year. 


British Engine, Boiler and Electrical Insurance Co., Ltd. 
—1n addition to the interim dividend of 10s. per share less 
tax, the directors recommend a final dividend of 15s. per share 
less tax: £17,000 to reserve: £8,180 to pension fund. ` 


Brush Electrical Engineering Co., Ltd.—Dividend of 10 
per cent. for 1922; reserve raised to £200,000; carry forward 
increased by £131,000, subject to taxation. 


County of Durham Electrical Power Distribution Co.— 
eae of 6 per cent. on ordinary shares, carrying £1,317 
orward. . 


Western Union Telegraph Co.—Quarterly dividend of 14 
per cent., less tax. І 


Montana Power Co,—Ouarterly dividend of 3 per cent, 
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STOCKS AND SHARES. 


MoNbaY EVENING. 

IN Good Friday week it is the custom for the ELECTRICAL RE- 
VIEW to go to press a dav earlier than usual, which necessarily 
shortens the time over which any kind of comment cun be 
attempted with regard to stocks and shares quoted in the 
adjoining column. Business in the markets falls away to a 
noticeable extent, and there is little to talk about other than 
the common-or-garden record of what has gone up and what 
has gone down. 

This being the case, it is more interesting—possibly more 
illuminating—to set out lists of stocks and shares showing the 
movements which have taken place during the first quarter of 
the vear. Particularly is this so in connection with London 
electricity supply shares, some of the movements being little 
short of dramatic, while to make the comparison still more 
striking, we add the prices which prevailed at the end of 1921. 

The course of the market has been steadily upwards during 
the past few business days. The Brompton & Kensington 
meeting, the County of London, and the South London meet- 
ings produced speeches from the respective chairmen which 
added further energy to the strength of the market, South 
Londons being a particularly good spot, with a 15s. rise at 74. 
County of London have recovered their dividend, and the 
market is looking for news of more companies in the near 
future joining the ranks of those which have already decided 
to split their shares into the popular denomination of £1 each. 
The following comparisons ruled on Monday this week :— 


ELECTRICITY SUPPLY SHARES. 


,- December — 

Ordinary. 1921. 1922. Now. Rise. 
Broinpton E ei "m 68 10} 36/- 15/6 
Charing Cross.. ^ es 4E TY 10 
Chelsea ... " ww" suid 34 61 8 14 
City of London pue ee Ids 2 22 
County.. Mah тя е 8 1,4 1): E 
Kensington... wes sut bh н Sy 3 
London ... act - TM 1 20 d's 14 
Metropolitan ы. у... з бє. OF — 
St. James’ te «ti us 61 95 103 
South Loudon.. M eed 24 44 1 T 
Westminster ... оё Tk Hà 


The cable market has ; moved in the opposite ао, from 
that pursued by electricity supply shares, the reason being, 
of course, that the recent developinents in Wireless, taken in 
connection. with the broadcasting fever, have produced a 
slight apprehension in the minds of proprietors of cable stocks. 
Some of the holders got out of their shares, and prices gave 
way rather sharply about ten days ago, though they have 
rallied since, and, on the result of the three months' working, 
the changes are not great. It is worth noticing that Marconis 
have risen from 24 to 28, after having touched 2 15/16 within 
the period :— TELEGRAPHS, ETC. 


+December.- Rise or 

Stock or share. 1921. 1923. Now. fall. 
Anglo-American Pref. - ad 103 104 +1 
Eastern Extension ... M 164 19} 1sg e 
Eastern Telegraph ... e 1668 1904 1945 -6 
Globe Ord. T с e 164 19А 188 —1 
Great Northern os ids 264 291 эӊ —1 
Indo-European ee En 21% 353 354 — 
Marconi.. das 11 2 28. ^ +383 
United River Plate . ‘us БА 1 74 — 
West India and Panama i 4 5i- —5/ 
Western Telegraph ... ics 164 19 18% — & 


The feature in Underground issues is a sharp rise in Metro- 
politan Consolidated, the price having gone ahead briskly on 
rumours (still unconfirined) that the Great Western intends 
t» take over the line sooner or later. All the stocks, however, 
in this section are higher, in sympathy with the steam stocks, 
most of which advanced on the completion of the grouping 
arrangements and the re-start of the Home Railway industry 
upon its own basis, freed practically from Government control. 
Although the Tube stocks were never in the same position as 
those of the steam lines during the war, the same influences 
worked in the market to depress or raise prices, and the im- 
provement in Home Railways is not confined by any means to 
the electrical issues. Here are the comparisons : — 

RAILWAY STOCKS AND SHARES. 
: г December - 


Stock or share. 1921, 1922. Now. Rise. 
Central London Ord. E BY 07 70 3 
Metropolitan ... ds do acl 60 ТО 10 
District . с. ES 214 47. 53À 64 
Underground оха, - m " 24 34 3 

T ЖЕ a VIE 9/. 2/. 
d 1. M ah NTA 954 8 


Movements amongst piiscellaneous shares have been quiet, 
tnatched against those in the market for electricity supply 
shares. The reason for this is that the manufacturing com- 
panies did but poorly last year as compared with the supply 
nndertakings. This to holders, especially in the former cases, 
swerms to be paradoxical, not to say somewhat exasperating, 
but the fact remains, to demonstrate how different are the 
sets of conditions which рау upon the two classes. We 
append a few examples of the movements that have taken 
place :— MANUFACTURING, 

December 


Share. 121. 192%. Now. Rise. 
Babcock no. x 23 34 BE 
British Aluminium P» 15. 16:- 15.9 2/9 
British Westinghouse Pref. 1; 26. 2:6 k 
Callender’s — ... ms M 1 2. 21 Vs 
бо Electric А E 18/3 18/3 20/3 9/. 


Henley's e£. 246 46/9 47/. 3d. 
India-Rubber ... ies a 14 үш а i 


SHARE LIST OF BLECTRICAL COMPANIES. 
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HOME ELECTRICITY COMPANIES. 


Dividend. Price ; 
Nom. ————~ Маг. 26. Riseor Yield 


£ 1921. 1922. 1928. fall. p.c. 

Brompton Ordinary 1 12 12 36/- = £6 13 4 

Charing Cross Ordinary MA 5 9 14 . 10xd +$ 700 
do. do. do. 44 Pref. 5 44 4i 4k — 5 7 5 

Chelsea ыу See © 5 6 10 вка -@ 050 

City of London 1 ids "S 1 14 15 47/0ха +2/. 6 6 4 
do. do. 6 % Pref. ... 1 6 6 93/.xd +60. 5 4 4 

County of London 1 8 10 86/3xd +1/- 510 6 
do. do. 6% Pret.. 1 6 6 là — 544 

Edmundson's Ordinary ... 8 Nil — 24 — Nil 
do. 6 % Pref. 5  12/. — 4È == 613 4 

Kensington Ordinary 5 10 12 RÌ — 618 4 

London Electric ... P E 8 4 10 4iexd try 611 7 
do. do. 6 96 Pref. .. 5 6 6 ха — 617 1 

Metropolitan Sa ds T 5 7 в 6ixd —& 610 9 

do. 43 % Pref. 5 4 4h 4; +h 591 

Newcastle-on-Tyne Ordinary ... 1 Ni 2% NW. — 2 19 10 
do. 5 % Pref. ... 1 5 6 15/9 s 6 70 
do. 7 % Pref. ... 1 7 #7 23/6 461. 519 9 

Notting Hill, 6 per cent. Pref... 10 6 6 9} m 69 9 

North Met. Elec., 6 % Pref. 1 6 6 lic == 518 0 

Urban Ordinary ... m Sus 8 Nil — 14 — Nil 
do. 5 96 Pref. ... 5 24 — 4} — 517 8 

St. James’ and Pall Mall 5 12 14} 104 -— 618 0 

South London ^... i$ 4 7 10 à. +2 510414 

South Metropolitan Pref. 2 1 7 "1 14, — 5 14 10 

Westminster Ordinary .. Б 10 12 88 — 619 3 

Whitehall Elec. Invst., 73 96 Pf. 1 Th 7} 18/9xd — ноо 

Номе RAILS. 
Central London Ord. Assented Stock 4 4 70 — 614 2 
Metropolitan Wr. Re. OG М 91 3 70 +2 5 2 0 
do. District ... з 1 8 534 +23 612 3 
Underground Electric Ordinary 10 Nil Nil 34: +3 Nil 
do, do. "A" .. 1 Nil Nil 9/. . +64. Nil | 
do. do. Income Stock 4 6 - 954 = *5 410 
TELEGRAPHS AND TELEPHONES.. 
Dividend. 
A 
1920. 1921 
Anglo-Am. Tel. Pref. .. Stock 6 6 104 — 615 6 
do. Def. ooo we ^ 14 31/60 223 — 6 11 10 

Chile Telephone ... T" Ра 5 6 6 6 — 416 0 

Cuba Sub. Ord. 2. ... .. 10 7 1 7À — 968 

Eastern Extension ix TE 10 10 10 182 +} 65 810 

Eastern Tel. Ord.... re .. Stock 10 10 1843 +2 6 в 5 

Globe Tel. and T. Ord. ... ET 10 10 10 18% — 610 4 
do. do.  Pref.... sis 10 6 6 113 — 5 6 8 

Great Northern Tel. .. .. 10 23121 æf — 716 0 

Indo-European... .. .. 25 10 10 854 — 710 

Marconi  .. des 1 95 15 28 +k: 514 38 

Oriental Telephone Ord. m 1 19 12 2% — 473 

United R. Plate Tel. ... i 5 8 8 7% = *6 6 8 

West India and Panama ae 10 Nil Nil 5/- — Nil 

Western Telegraph - Se 10 10 10 1hxd — А *510 4 

HOME AND FOREIGN TRAMS, &C. 

Anglo-Arg. Trams. First Pref. 5 . 5) 12) 81 —: 768 
do. do, 2nd Pref. 5 Nil 58 За = 87 9 
do. do. 5% Deb. Stock 5 6 814 = 518 8 

British Electric Traction Ord. ‘a 44 — 744 +2 6 010 
do. do. 6 % Pref. т 6 6 99 — 613 

Brazil Tractions... 100 Nil Nil 53 —14 3711 0 

Brit. Columbia Elec. Rly. Pce. Btock 5 6 82) — 613 
do. do. Preferred e Б 99g. 7% — *6 18 
do. do. Deferred V 8 194/. 894 —1 *6 18 6 
do. do. Deb. "T. ee 4i 4 18xd == 5 8 3 

Lond. & Sub. Trac. 5 % Pref. 1 2) 84 n. —. 9 20 

London United Tram. Deb. ... Stock 4 4 643 — 6 4 0 

Mexico Tram. 6% Bonds ... — Nil Nil . 814 — 6 28 
до. 6 % Bonds vss == Nil Nil 614 == Nil 

` Mexican Light Common .. 100 Nil Nil 223 — Nil 
do. Pref. ... .. 100 Nil Nil B24 — Nil 
do. 1st Bonds  ... — Nil 65 664° — 711 3 
MANUFACTURING COMPANIES. 

Babcock & Wilcox `> RES 1 15 16 В: ++ 4 8 8 

British Aluminium Ord.  ... 1 10 б 18/9 — 616 

British Insulated Ord. es axe 1 16 16 2 == 6 3 0 

Callenders... 855 M 1 15 16 2} = 615 4 
do. 64 Pref, T e 1 cà e 15 = 59 5 

Crompton Ord. ... is wee 1 10 Б 16/3 = 6 3 1 

Edison-Swan .. wee us 1 10 Nil 4l- — Nil 

do. do. 596 Deb. ... .. Stock б 5 61 — 814 

Electric Construction ... bes 1 10 10 28/- — 7 210 

English Electric ... Us sis 1 8 5 17/9 = 512 8 
do. do. Pref. ... iis 1 6 6 18/6хі — 069 9 

Gen. Elec. Pref. .. .. ... 1 64 64 22/8 — 6 16 10 
до. Ога. ... T "T 1 10 5 20/8 +1/ 418 9 

Henley "en - € 1 15 15 47/. +94 6 7 8 

до. 44 Pref. e  .. n 5 44 44 44 — 560 

India-Rubber ‘ls ted As 1 10 —  . 13/9 = — 

Met.-Vickers Pref. Sus oes 2 8 8 2r% + 6 49 

Siemens Ord. Te T€ vs 1 10 10 20/9 ES Nil 

Telegraph Соп. ... iss га 12 20 20 аха — *4 10 0 


* Dividends paid free of Income Tax. 


t New shares. 
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THE LETHAL PIPE. 


By HUGH M. GOODY. 
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DALLY papers are apt to be unpleasant reading—wars 
and rumours of wars, heavy taxation and trade depres- 
sion; so the dismal tale unfolds itself. Yet there are 
occasional bright spots. For example, to the electrical 
man who has read only too often that irrituting phrase 
'* attributed to the fusing of an electric wire," there is 
something very satisfying in the diatribes of the daily 
Press anent gas poisoning. | | 

But perhaps the matter should not be regarded froin 
so selfish (I use the word broadly) a standpoint. Is it 
perhaps my duty to put myself in the shoes of the victims 
(though that would be asking too much of one to whom 
life is still sweet), or in those of the gas companies 
(though that would be unnatural)? However, one can 
but try. 

To the victims I imagine the affair wears somewhat 
the aspect of u tragedy: whole families killed; a good 
proportion of the occupants of a street poisoned.  One's 
mind goes back to air raids and the like tragic occur- 
rences to find a parallel. The limit of irony is reached 
in the case of the man who did not even use gas, but 
was poisoned by a gas main running under or near his 
house! To be deprived of all the conveniences (!) of 
gas and then to meet such a fate! . 

And then one tries to view the matter through the 
gas companies’ spectacles, which are gloriously rose- 
tinted. ‚Мо, there is no deterioration in the pipes; 
they are in just as good a condition as the day they 
were laid down. And as for any difference in the 
quality of the gas—a sheer delusion! And anyway 
(says one gas apologist in the Press) cases of gas powson- 
ing are not so numerous as street accidents. 

In the face of such cheerful optimism, it seems a pity 
to sort the matter out in a cold-blooded way, but it 
appears to be necessary. During 1922 there were 112 
cases of accidental death due to-gas poisoning. This 
figure does not include suicides (numbering 300) or the 
innumerable army of gas users who are continually 
ebsorbing a minute percentage of carbon monoxide, 
which manifests itself in slight illnesses and headaches. 
A comparison of these figures with the street accident 
statistics seems about as irrelevant as a comparison with 
the casualties on a battlefield. Now, as to reasons: 
Household gas as supplied before. the war contained 
about 6 per cent. of carbon monoxide. An admixture of 
straight household gas and water gas, such as is now 
generally supplied, contains 15 per cent. or more of 
carbon monoxide. ‘Since anything over three-quarters 
of 1 per cent. carbon nionoxide in air is.certain death, 
the effect of even a slight escape of present-day gas is 
not surprising. ..While it may be true that the gas com- 
panies have not increased the proportion of carbon 
nionoxide since the Gas Act of 1922, it can hardly be 
doubted that, speaking generally, they have considerably 
increased the proportion since 1914. 

So much for the post-war dangers of gas. What of 
the less serious irritations—other, I mean, than those 
with which a patient public has always contended? 
Chiefly, there is the therm. Now, mathematically, the 
therm is a most innocuous unit, and «t can be proved that 
to charge for gas by thermal efficiency rather than bv 
capacity is greatly in the consumer’s interest. Yet there 
is a huge volume of evidence that household gas bills all 
over the country have increased under the new system 
of charging, and that considerably. The expert wit- 
nesses before the Therm Inquiry Committee are inclined 
to attribute the difficultv to lack of intelligence in 
women, who, they say, “© do not understand the conver- 
sion from cubic feet to the therm." А daily paper 
aptlv rejoins that they understand only too well the 
conversion of the therm into pounds, shillings, and 
pence. The explanation is probably not very difficult. 
A considerable proportion of the companies raised their 
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thermal standard on commencing the new systein of 
charging. Thus the consumers’ outlets, if left in their 
** pre-therm ” state of adjustment, are passing more gas 
than is necessary. Of course, the gas experts will retort 
that the burners should either be turned on less fully or, 
iu the case of lighting outlets, readjusted where possible, 
to pass less gas with the tap full on. The consumer, 
however, knows better. To judge (often in the dark) the 
exact position of a gas tap is a thing he does not pre- 
tend to do, while readjustment of a lighting burner 
either as to air or gas means more often than not burned 
fingers, broken mantles, and demolished. globes.. No; 
he finds it more comfortable and just as cheap to pay the 
extra on his gas bill. But the extra is undoubtedly 
there, and the beautiful theory of the therm does nothing 
to reduce it! | 

The gas consumer is therefore in the unfortunate posi- 
tion of paying rather more than usual for a greatly more 
dangerous commodity. Very naturally and very wisely 
he becomes restive. A member of the L.C.C. tabled a 
motion that the General Purposes Committee should con- 
sider '' whether legislative or other steps should be taken 
to secure that gas companies: should not spread illness 
and death by poisonous fumes, whether as a consequence 
of imperfect gas or faulty mains or pipes inside or 
outside buildings." The Committee was also invited to 
inquire ‘‘ whether or not recent enterprise on the part 
of the electricity undertakings . tends to show 
that gas is no longer necessary to the running of a 
house, either in respect of lighting, heating, or cook- 
ing." | Е 

Widespread public discontent with the gas supply is 
obviously a state of affairs full of possibilities from the 
electrical point of view. It is in fact an opportunity 
which we shall miss at our peril. Yet how ready are 
we to take advantage of it? It is true that under 
reasonably good conditions gas is no longer either neces- 
sary or desirable in the running of a house. But we of 
the electrical trade know that the conditions are often 
so very far from “© reasonably good." If the tariff is 
right, then the consumer cannot afford to carry out 
the wiring unaided. Or if both these difficulties are 
non-existent, then there is the troublesome question of 
"service charges" (which might be more properly 
termed anti-service charges). Or perhaps, while using 
electricity for lighting, the consumer cannot afford, in 
the absence of a hire-purchase arrangement, to buy the 
necessary cooking apparatus. | ES | 

And so the road to the electrical home is paved with 
difficulties; but the greatness of our present opportu- 
nity should be a powerful plea for their removal. No 
new association is necessary, no fresh orientation of 
effort—just a determination on the part of each unit 
in the industry to do all in his or her power to smooth 
the path of the would-be electrical householder. May 
the measure of our opportunity be the measure of our. 
Success, 

Е 


Electric Vehicle Census.—Census forms have been sent 
out hy the Electric Vehicle Committee to central station engi- 
neers asking them to state the number of electric vehicles, in- 
their districts and to supply information about the energy 
consumed in battery charging. [t is not mere statistical thir-t 
that prompts this inquiry. The information is necessary in 
planning a campaign for the further development of electric 
vehicle transport and in estimating the value of the electric 
vehicle load to the central power station. If the question be 
examined from the broad national rather than from the imme- 
diate local point of view—and this is the committee’s poliey— 
there can be no possible doubt about the value of the electric 
vehicle load. It is to be hoped, therefore, that every central 
station engineer will give his assistance to the Electric 
Vehicle Committee in its quest for information, even though 
in the particular district with which he is concerned there 
does not appear to be—at the moment—much scope for elec 
trie vehicle transport.—Electric Vehicle. | 
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EQUIVALENT TEMPERATURE TESTS. 
Methods of Ascertaining Temperature Rise. 


By Dr. M. L. KAHN, M,LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE object of this paper (which was read and discussed before 
the SourB-MipLAND CENTRE of the InstITUTION at Birming- 
ham, on November 17th, 1922), is to critically analyse the 
various methods in use for ascertaining the temperature-rise of 
electric inotors and generators, when it is not possible to sub- 
ject them to full-load runs, a subject which is of great import- 
ance because the normal rating of electrical machinery is 
usually defined as the output which the machine can give 
continuously without exceeding certain temperature limits. 

The, in general, two possible methods of testing, one in 
which the watt current is reduced to a negligible amount, 
while full voltage or over voltage is maintained (no-load run) 
and one in which the voltage is reduced and full-load current 
flows through the windings (short-circuit run), can be em- 
ployed singly or in combination, and the paper describes 
critically how they can best be applied to various types of 
electrical machinery. 

Direct-Current Motors and Generators.—The application of 
no-load und short-circuit tests to d.c. machines is very simple, 
and from the losses which take place during these two runs 
the temperature-rise at normal full load can be approximated 
to by adding the temperature-rise measured after each of the 
two testa. 

For low-speed machines where commutation losses are usually 
low this will give quite satisfactory results. 

High-speed machines have high losses and the summation 
. of temperatures will give a temperature-rise higher than at 
full load. To allow for these discrepancies the temperature- 
rise obtained on the short-circuit run should be reduced by 
the percentage which the excess losses constitute of the total 
short-circuit losses; and this adjusted figure should be added 
to the temperature rise obtained on the no-load run. 

Generally from 20 to 30 per cent. has to be deducted from 
the temperature-rise at short-circuit to obtain the full-load 
temperature-rise on the commutator. . 

‘The summation of the no-load and short-circuit tempera- 
tures gives a fair approximation of the temperature-rise of 
series field and commutating pole windings at full load. 

In the case of the shunt field windings a summation of 
losses and temperature-rises is not feasible. The temperature- 
rise of the shunt field must therefore be derived by increasing 
the temperature-rise during the no-load run appropriately, (a) 
for machines fitted with an exhaust fan where the field wind- 
ings are mainly cooled by air which has not passed through 
the armature in the ratio (full-load field current /no-load field 
current)*. (b) For machines not fitted with special fans where 
the field is cooled by air which has first passed through or 
over the armature. 

To arrive at the final result we deduct the temperature-rise 
of the air cooling the field windings during the no-load run 
from the observed temperature-rise of the field windings 
thus obtaining the difference in temperature of the coils and 
cooling medium. This figure is then multiplied by (field 
ampere-turns at full load-field ampere-turns at no load)* and 
the temperature-rise of the cooling air at full load is added to 
the result. 

Induction Motors.—The two simplest equivalent tempera- 
ture tests on induction motors are the no-load over-voltage test 
and the inverse rotation short-circuit test. The second method 
is much more definite and reliable. If the rotor of an induction 
motor is short-circuited at standstill, and a low voltage corres- 
ponding to the reactance voltage of the machine is applied to 
the stator terminals, the motor will take approximately full- 
load current in both stator and rotor. Jf the rotor is driven 
in a direction opposite to that in which it would run as a 
motor, the current remains practically unaltered, and when 
at full speed we can circulate full current in both stator and 
rotor with the normal conditions of ventilation. 

The losses in the rotor during the inverse running tests 
are more than double the normal full-load rotor losses. The 
heating of the rotor is usually not of much consequence, ex- 
cept in high-speed motors with few poles, where the overhang 
of the rotor winding is large and hae to be covered up with 
wide piano-wire bands. In this case the method mav not he 
anplicable unless the current during the test js adjusted to 
allow for this additional loss. This can he done by measuring 
the input to the stator with full stator current at standstill 
and at various speeds up to full speed with the machine run- 
ning in the inverse direction. At the same time the power 
required to drive ib is ascertained, the current being kept 
equal at all measurements. The friction losses are deducted 
from the driving energy. The remainder, plus the stator input, 
gives the total loss in the motor at various speeds. and this 
can be plotted in a curve in relation to the speed. This curve 
can be extendcd in the correct direction of rotation up to the 


full speed. At this speed the rotor loss is purely ohmic and 
is known from resistance measurements or calculations. The 
losses in the gtator winding are obtained by deducting this 
rotor loss. These losses are equal at all speeds, so that the 
rotor losses at full speed in the inverse direction can now be 
found by dividing the total loss into stator and rotor losses. 
From this a current can be determined which gives a loss in 
the rotor corresponding to the full-load loss, by reducing the 
full-load rotor current in the ratio y (Full-load rotor loss/In- 
verse running rotor loss). l 

Running the machine in this way will give too low a tem- 
perature-rise for the stator, and two temperature runs may 
be required, one with full stator current to obtain the stator 
temperature, and the other with reduced stator current to 
obtain the rotor temperature. 

In the case of h.p. machines with slip-rings rated to carry 
full-load current continuously, this difficulty can be overcome 
by connecting the rotor to a supply of normal frequency and 
short-circuiting the h.p. winding of the stator. 

Experience has shown that the test gives, if anything, 
higher temperatures than are obtained at normal full load. 

Alternators.—The simplest method is the combination of 
no-load and short-circuit runs. This test can be carried out in 
various ways. 

For three-phase alternators a simple method is the reversed- 
coil method. If mesh-connected, full voltage can be induced 
in each of the three phases without any current flowing in 
the mesh circuit, as the voltages balance themselves. If the 
connection between two phases is opened and a direct-coupled, 
single-phase alternator is inserted, a current can be circulated 
in the mesh. The voltage required to send this current through 
the stator windings depends solely on the impedance of the 
stator windings, and as the resistance is small compared with 
the reactance drop the voltage required is the sum of the 
reactance voltages of the three phases. The armature reaction 
on the field due to the current flowing in the stator is small, 
as the magnetomotive forces of the currents in the windings 
of the three phases practically neutralise each other. The 
field excitation of the alternator is therefore little affected by 
the introduction of the circulating current, and although the 
current flowing in the stator windings is a single-phase current, 
no field fluctuations and corresponding losses occur in the 
poles and damping winding. The same result can be obtained 
by cutting out or reversing a few coils of one of the phases. 
The balance of the voltages induced in the three phases is 
thereby disturbed, and current flows in the mesh circuit, de- 
pending on the number of coils reversed. The machine can 
therefore be excited to give full voltage; the full current can be 
obtained in the stator windings at the same time by correct 
selection of the number of coils which are reversed, thus 
reproducing full-load running conditions. The number of 
coils which have to be reversed to obtain full current is 
determined by the following considerations. 

In a machine with 10 per cent. reactance per phase, 30 
per cent. of the voltage of one phase has to be introduced to 
overcome the inductive resistance of the three phases and cir- 
culate full-load current in the mesh circuit. This could be 
done by adding 30 per cent. of the total number of coils per 
phase or cutting out 30 per cent. of the coils. Instead of 
cutting out a number of coils we can obtain the same result 
by reversing half the number, as the voltage induced in the 


' reversed coils counterbalances the voltage in an equal number 


of coils, so that the unbalancing effect is doubled. To over- 
come self-induction on a machine with x per cent. reactance, 
3/2 X x per cent. of the coils of one phase would have to be 
reversed to obtain full-load current during the run. 

In that part of the circumference of the stator where no 
coils are reversed the mugnetomotive forces of the current in 
the three phases of the-winding neutralise one another and no 
reaction on the field takes place. Where, however. coils are re- 
versed the armature reaction of the coils of the other phases is 
not neutralised and. in addition, their own armature reaction 
comes into play so that the armature reaction 1s equal to twice 
the reaction of the reversed coils. The field is, therefore, 
weakened at the exact position where the.coils are reversed, 
and the voltage induced in the reversed coils is reduced. "This 
must he taken into account in calculating the number of 
coils to be reversed, and can be allowed for by increasing 
the figure obtained from the reactance, as shown above, by 
about 3X) per cent. 

The fact that the fields are weakened at those parts of the 
circumference where. coils аге reversed will cause an un- 
balanced. magnetic pull unless the reversed coils are evenly 
distributed round the circumference. As 16 is simpler to re- 
verse adjacent coils. & bunch near the vertical centre line 
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in the top half of the stator may be reversed, where the re- 
sulting unbalanced pull will be downwards and will thus 
simply add to the weight of the stator. Alternatively, they 
may be near the vertical centre line in the lower half where 
the uneven pull is counterbalanced by the weight of the 
stator. ; 

Rotary Converters.—For an equivalent heat run the machine 
is run at full voltage from the a.c. side as an over-excited syn- 
chronous motor. It will give a certain amount of leading 
wattless current which can be adjusted by the field excita- 
tion. On a six-phase converter a wattless current of about 
one-half of the watt current per ring at full load will cause 
I'R losses in the armature winding equal to the full-load r*R 
losses. The commutation losses will be greater than at full 
load, as the a.c. is not balanced by a corresponding d.c., and 
as the commutating poles are out of action. The tempera- 
ture-rise of the armature will therefore be a little higher than 
at full load. The shunt winding will carry approximately the 
full field current, and the temperature-rise of this winding 
can, if necessary, be adjusted for full-load loss. The tempera- 
ture-rise of series and commutating pole windings cannot be 
obtained by this method. 


Discussion at Birmingham. 


The discussion was opened by Mr. Н. W. Taytor (British 
Thomson-Houston Co., Rugby), who warmly commended Dr. 
Kahn on the value of his paper. 

Mr. B. Арлан M. Boyce (Brush Electrical Engineering 
Co., Ltd.) confined his remarks to alternators. He pointed out 
that with regard to over-voltage and short-circuit tests on low- 
speed alternators the field system was not fully loaded in 
either case, and therefore the test did not represent full-load 
conditions. The equivalent full-load heating test used for the 


Ljungström turbo sets was the only test that actually gave all - 


the conditions acceptable by consulting and inspecting 
engineers. The Brush Co. called it the zero power factor test, 
and it was carried out by first obtaining full voltage and then 
diverting the exciting current from one rotor until a wattless 
current, equal to the full-loud current, circulated in the stators. 
The alternator with full excitation (namely, with the 
undiverted rotor) was then running under slightly worse con- 
ditions than at full load, as the power factor was zero instead 
of the value specified, usually 0.8. 

Mr. J. G. Nixon (Brush Electrical Engineering Co., Ltd.), ip 
referring to short-circuit tests, endorsed Dr. Kahn's statement 
that temperatures obtained by this method were generally high. 
Many individual cases of induction motors suggested them- 
selves which would be expected to give final teinperatures very 
much greater than full-load temperatures, when tested by the 
inverse rotation short-circuit method, because the rotor copper 
proportions and the characteristics of the machine would lead 
ега to expect excessive losses in the rotor copper both from 
eddy currents and from a high ratio 128/12, where 12s = rotor 
short-circuit current corresponding to full-load current in the 
stator and l2L-rotor full-load current. Temperatures more 
compatible with full-load heating might be obtained by apply- 
ing full-load short-circuit current to the stator at a frequency 
below the normal, the rotor still to be driven at full speed. 

The idea of the additional losses introduced by driving the 
rotor in the opposite direction to that of the rotating field 
was to compensate for the absence of full iron losses in the 
stator, and since the additional losses were practically depen- 
dent upon the frequency of the stator current, they could be 
adjusted by altering the frequency cf supply. It was 
generally agreed that normal frequency gave results too high 
for effective comparison in the majority of cases. 

To Mr. R. G. JAKEMAN, B.Sc., it seemed rather dis. 
appointing that the paper was limited to tests on single 
machines, since there were so many ingenious methods of test- 
ing two or more machines together. With regard to the run- 
ning backwards test on induction motors, the author's method 
of obtaining full-load loss in the rotor appeared to be quite 
new. The loss-curve had to be extended by judgment over a 
distance along the abscissa axis equal to the length of the 
measured part of the curve, and that might give rise to con- 
eiderable error, especially when the figures were taken in a 
commercial test-room. The author had not mentioned the 
Behrend alternator test, in which the field coils were divided 
into two parts and one part reversed, so that the machine 
worked partly as motor and partly as generator. The test 
gave trouble because of the unbalanced magnetic pull. Some 
years ago, however, Dr. S. P. Smith brought out a modifica- 
tion, in which he divided the field coils into several parts, 
thus equalising the magnetic pull. This method gave excellent 
results, because the currents in the stator and the field were 
both at their full value. The core loss also appeared to be 
normal. The method had the disadvantage, however, that it 
was rather awkward to alter the field connections, especially if 
the coils were wound with heavy strip. The reversed stator 
сс method for three-phase alternators was very good, but the 
field current was only slightly higher than the no-load value. 
The allowance of 20 per cent. in the number of coils reversed 
also took into account the fact that the reactance during the 
(dest was different from the reactance on normal load, and that 
it was difficult to determine accurately the normal reactance. 
It was possible to extend this method to two-phase alternators 
by dividing each phase into two parts and connecting in 


quadrilateral. One phase was divided in halves and the other 
into two unequal parts without reversing any coils. One half 
phase then delivered power to the other half, and the other 
phase carried wattless current. Single-phase stators could be 
divided into two unequal parts and connected in parallel. The 
test for rotary converters was also very ingenious, but it did 
not give the heating of the commutator. 

Mr. H. Jack (British Thomson-Houston Co., Ltd.) stated 
that equivalent temperature tests were of great importance to 
the designer and manufacturer, but they should be equally 
important to the purchaser, particularly the consulting engi- 
neer. Not only were suitable heating tests required, but also 
tests of the mechanical strength and smoothness of run- 
ning of the plant, and he was disappointed that the author 
did not deal with Hopkinson tests for synchronous and induc- 
tion type a.c. machines. Equivalent temperature tests of a.c. 
machines, on the whole, he had not found very satisfactory. 

‘There seemed to be no tests which formed a real substitute for 
the full-load heat run. Methods which gave fairly good results 
for 25-cycle machines gave too high temperatures with 50- and 
60-сусІе machines. The results obtained with open-circuit and 
short-circuit tests of alternators (with correction for voltage 
and summation of temperatures) generally gave a temperature 
rise higher than on a full-load run. For induction motors he 
had used a method given by Collins and Holcombe which gave 
in most cases a temperature rise higher than on full load. He 


had also tested a large number of induction motors by the 


reverse rotation method, sometimes called the impedance 
heat run method. The results obtained in this way had on the 
whole been very approximate. Due to the higher frequency 
and current in the rotor, the temperature rise of the rotor was 
considerably higher than on full load, and accordingly affected 
the stator. The results obtained depended on how far the 
losses on the equivalent heat run compared with those on the 
actual load, and in the majority of cases they were different. 
On the whole, each case had to be considered alone, and 
the methods could generally be taken as giving only a rough 
approximation to the actual temperature rises on load. If it 
were possible to arrange всше form of Hopkinson test with 
two machines this was very much to be preferred. In the 
case of large induction motors of, say, 1,000 h.p. and over, 
there did not appear to be any very satisfactory method of 
taking a Hopkinson test, as with machines of this size it was 
not very practicable to fit motors with pulleys of different sizes 
and run the one machine as an asynchronous generator, parti- 
cularly if the motors were only provided with half couplings 
for coupling to a rolling mill or other load. If each induction 
motor could be coupled to a d.c. generator, ‘then it was possible 
to take a load test combined with the d.c. generator, but this 
Was a special case. . 

For rotary converters, equivalent temperature tests were 
very seldom necessary, as it was nearly always possible in the 
works of large manufacturers to find another rotary converter 
to run on load in conjunction with the machine under test. 
The fact that it had been possible to obtain full-load tests in 
the factory on rotary converters had been an important factor 
in the great progress made by the rotary converter in recent 
years. 

Messrs. Wilson and Angold also took part in the discussion, 
which was replied to in brief by Dr. Kahn. 


Stimulating Growth by Light.—Vegetables have been 
successfully | forced ” in Germany by the aid of electric light. 
Over a plot of lettuces five lamps were arrunged so that the 
light was dillused as uniforinly as possible by reflectors, and 
the intensity of the illumination varied over the surface at 
different points. ‘The lamps, reports the International Insti 
tute of Agriculture, were switched on for about six hours every 
day, beginning at dusk. Cabbage-lettuces illuminated from 
mid-November had, after twelve days, about two and a half 
times as. many fresh leaves as those not illuminated. More- 
over, the leaves of the “forced " produce were larger and 
firmer, and realised better prices. Plants exposed only to 
daylight required from four to five weeks, or double the time, 
to attain this degree of development. It would be possible, 
therefore, in practice to obtain in the same period of time 
two crops of lettuce instead of one. Counting the cost 16 was 
found profitable to use electric light. After seven weeks of ` 
prolonged illumination a comparison was made between the 
plants on the illuminated plot and those on the plot not Ши- 
minated. A 50 per cent. superiority of weight of the former 
over the latter in the green state, and 68 per cent. in the dried 
state, was found. The elfect was equally good on beans and 
vetehes. [lluminated strawberry plants yielded as early as 
the middle of March very sweet and scented fruit, while those 
not illuminated were four weeks later.—Glasgow News. 

Hafnium.—It will be remembered that when Professors 
Hevesy and Coster, of the Copenhagen Physical Laboratory, 
reported that they had detected the existence of hafnium by 
X-ray spectrum, Dr. Alexander Scott, of the British Museum, 
remembered a certain mineral which he had prepared before 
the war from a black sand found plentifully in New Zealand. 
He sent a specimen of this mineral to Copenhagen, thinking 
that it would probably prove to be hafnium. Professor Bohr 
has since reported that the mineral is not hafnium, but that 
it contains mainly decanium and iron. 
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ELECTRICAL SALESMANSHIP. 


Мк. Н. W. Grecory, of the North Metropolitan Electric 
Power Supply Co., on March 16th gave the last of this ses- 
sion's series of salesmanship lectures organised by the E.D.A. 
The conference was again held at Caxton Hall, and Mr. A. G. 
Beaver, chairman of the Electrical Wholesalers’ Association, 
was in the chair. "VD 

The title of the lecture was ‘‘ The Relative Possibilities of 
Electricity in Different Trades and Classes of Consumer,” 
and the speaker reviewed the general position as it had been 
revealed during the previous lectures, concentrating, perbaps, 
upon the supply side of the business. In this way Mr. 
Gregory addressed himself more to the engineers of small 
undertakings than to, as һе put it, super salesmen, these 
engineers of small undertakings still being responsible for 
the development on the commercial side, although they 
had salesmen. The paper dealt with customers for elec- 
tricity from two points of view: those who consumed to live, 
i.e., industrial users; and those who lived to consume, in 
which category were included private houses, clubs, public 
buildings, &c. 

With regard to the first category, which included factories and 
workshops, electric vehicles, shops, &c., the possibilities were 
outlined in what have now become fatniliar terms, and it is 
therefore only necessary to point to one or two special matters 
io which attention was drawn. Stress was laid upon the 
necessity for the supply authority to lay mains as far as pos- 
sible all over its area, and if inquiries for large supplies came 
from a part of the area where a supply could not be given 
for the moment, then a private plant should be recom- 
mended, but at the same time steps should be taken to see 
that the general lay-out and equipment should be such that it 
could easily be connected to the public mains when the public 
supply was available. It was recognised that difficulties arose 
through an unattractive tariff, and it was recommended 
that some modification of the standing charge should be 
made in the case of small power uses in shops. It was felt 
that this could be done without creating a dangerous prece- 
dent, in accordance with the nature of the business. 

If a suitable tariff was offered it was pointed out that in 
the case of shops there was business to be obtained for cook- 
ing, signs, fans, small motors, window heaters to prevent 
condensation, and in numerous other directions. 

Coming to the second class of consumer, Mr. Gregory said 
that his experience was that persistent advertising, coupled 
with the fullest attention and best service possible to such 
orders as were obtained, was really the solution of this prob- 
lem. At the same time there should be a continuous stream 
of literature from the undertaking to all consumers and pos- 
sible consumers on the routes of mains to keep them in 
touch with what was going on. The E.D.A. had studied the 
case from this point of view and was ready to help every 
undertaking in the country. | 

The final part of the paper discussed the sales staff and 
showrooms, as well as general propaganda, from the local 
office or showroom. Ability, enthusiasin and personality were 
stated as the main attributes of a successful salesman, coupled 
with absolute honestv to the consumer. The second necessity 
was a showroom. The public could not be expected to adopt 
what was. after all, a fundamental change in the habits of 
the household without being able to see actual examples of 
the apparatus in use; therefore demonstrations should be 
carried on more or less continuously. The showroom should 
be illuminated after closing time and a flashing sign outside 
was desirable. As to the activities of the undertaking during 
the summer time, this, of course, was the time when con- 
structional work and new mains should be proceeded with 
and the possibilities for new business created. The laving of 
mains ina new distriet was a еше problem to decide in 
the absence of a waiting list of customers, but the advisa- 
Inlitv was stressed of forecasting these lists in order that the 
work might be done at the cheapest time. Then the summer 
was often the only time the salesman could spare to make 
direct attacks upon the apathetic householder by personal 
visits. Again, obviously the summer was the best time to 
push the electric cooker, and he believed that the idea of a 
caravan or motor demonstration in the quieter roads of the 
districts was a good one and not impracticable. 

n the subsequent discussion, 

е CHAIRMAN said that it was interesting to notice from a 
table civen bv the speaker that jewellers and people whose 
sales depended upon a good display had been obtained to the 
limit, whereas those who sold food apparently were the 
slowest to adopt electricity, presumably for the reason that 
there was no need, or desire, to illuminate the goods too 
brilliantly. He heartily agreed with the absolute necessity of 
showrooms where apparatus could be shown in operation. 

Mr. W. A. Силотт thought the author had attempted to 
cover too much ground in the paper, inasmuch ав апу one of 
the sections to which he had referred was subject matter for 
a lecture in itself. The author rather implied that there was 
such a thing аз the born salesman but he did not believe that: 
it was a question of training. As to the poorer clase districts, 


if these were developed with the aid of slot-meter installa- 
tions supply engineers would be surprised at the revenue they 
would obtain. 

Mr. E. Suare criticised the action of some supply authori- 
ties in sending out leatlets internnttently. Some leaflets gave 
very little information and then asked the householder to 
apply at the electricity works for further information. Whilst 
agreeing that there should be a showroom, it was a contro- 
versial question as to the manner in which this should be 
stocked, t.6., by apparatus which had been bought or appara- 
tus which had been loaned. One result of borrowed apparatus 
was that those in charge of the showroom took little interest 
in it and only remembered that it was there when the manu- 
facturer wrote and asked if he should invoice it. Ile 
suggested that efforts should be made to get some of the 
national advertisers to use signs locally on a smaller scale than 
in the centres of the tig towns. Alternatively they might 
consider lighting the posters at night in the suburbs and pro- 
vincial towns. 

Mr. H. T. YouwG said he was disappointed that more had 
not been suid by the author about showrooms. Not enough 
had been said about hotels, where there was a tremendous 
amount of business to be done. There should be an effort on 
the part of the E.D.A. to concentrate on hotels, and especially 
on the question of heating bedrooms. The question of appara- 


‚ tus on sale or return for showrooms rested entirely with the 


manufacturers. 


Mr. F. SELLEY (St. Marylebone Electricity Department) | 


agreed that mains should be laid everywhere, as it was absurd 
to try and get business when there were no mains. He had a 
meter for the heating of bedrooms known as the tally-meter, 
in connection with which the hotel visitor obtained a tally, 
and by putting it into the meter on the apparatus obtained 
a certain amount of heating. This got over the difficulty in- 
troduced by changes in tariffs, as the hotel proprietor changed 
the tally aecording to the prevailing tariff. On the general 
question of salesmanship, the industry was suffering from too 
many people who were trying to increase the use of electricitv 
but did not use it themselves. Every representative should 
be given full facilities for using electricity in his home. There 
should be a fixed charge for heating and cooking energy, 
otherwise this business would be killed. As an instance of the 
value of the cooking load, he mentioned that the average 
annual consumption of seven cookers in working-class flats, 
where he had installed them, was 1,200 kWh. 

Mr. E. R. Morton (Sun Electrical Co.)* advocated the de- 
velopment of hire-purchase of electrical apparatus. Ав to 
stocking showrooms, he felt it was wiser for the retailer to 
carefully investigate the merits of all the available apparatus 
and buy a stock of the best. Then he could tell his customers 
that he could recommend the apparatus from his own investi- 
gations. 

Mr. Pooley (Pooley & Austin) speaking with regard to the 
manner in which one shopkeeper followed another in using 
electricity, mentioned a street which was crowded with stalls. 
One day he noticed that one of the stalls was lighted elec- 
trically by means of flexible wire taken from a shop near by, 
and now practically all the stalls were lighted in that wav. 

Mr. J. W. BrAvcHAMP (E.D.A.) said the author had not 
mentioned public houses as a valuable source for development 
in the uses of electricity. As for electric signs, one of the 
things which held development back here was the local regu- 
lations as to signs. | 

Mr. С. H. бмїтн (Electric Fires, Ltd., Norwich) thought 
the best results were obtained by a good salesman working 
in conjunction with a good engineer. He was convinced that 
the poorer-class districts would be found to be the most profit- 
able in the long run from the electric cooking point of view. 

Mr. R. H. Lower (Norwich) urged supply people to take a 
little risk in getting business and not alwavs want to be on 
“certs.” They should not be afraid of a few bad debts if 
necessary. The big problem was the hot-water problem, and 
attention must be focused on some means for displacing the 
geyser at the same time as the coal cooker. An immersion 
heater or something with a 100 per cent. load factor was 
required. 

Mr. Grecory briefly replied, and agreed that stocking show- 
rooms was a difficult point. Nearly all his heating business 
was on the '' All-purposes ” rate, but he was not in agreement 
with the policy of sending a cooker round to a house for 
demonstration purposes, as the cost of wiring it un would he 
too big. He had a great belief in a motor van giving demon- 
strations, however, and intended to try that method this 
gummer. 


Manchester Steam Users’ Association.—The annual report 
of the Conmittee of Management for the year. 1922 states that 
the revenue reached the highest figure vet recorded. During 
the year the examinations of boilers carried out by the chief 
engineer (Mr. ©. E. Stromcyer) and inspectors totalled 22,528. 
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THE BRITISH ELECTRICAL AND ALLIED MANUFACTURERS 
| ASSOCIATION (INC). : | 


The Annual Meeting. 


Mr. B. Іохавоттом presided at the annual meeting held at 
the Connaught Rooms, London, on March 15th. The accounts 
for the year ended September 30th, 1922, were adopted and 
the annual report, which is abstracted below, was submitted. 
The chairman referred to a few matters 1n respect of which 
developments had taken place since the report was issued. 
Last year the chairman predicted a steady though not rapid 
improvement in trade, and that forecast. had proved to be cor- 
rect. They had had difficult and anxious times during the 
year, but goodwill and co-operation in and between sections 
had been maintained and had stood the strain in a manner 
which promised well for the success of. their work in the 
future. The organising of the electrical and allied engineering 
section of the British Empire Exhibition had mude excellent 
progress. The amount of space actually let was 60 per vent. 
of the whole, while an additional space of roughly A) per 
cent., making 80 per cent. in all, had been applied for. ‘there 
was, however, still much to be done, but they could go for- 
ward confident that their members and all those connected 
with the electrical engineering industry outside their mem- 
bership would give that support which would make the sec- 
tion a great success. With regard to the World Power Con- 
ference, as far as this country was concerned, a committee 
was being formed to organise the engineering section, and 
representatives had already been nominated by the Institu- 
tion of Civil Engineers and the Institution of Mechanical 
Engineers and were expected from the Institution of Electrical 
Engineers. With regard to countries abroad, the Secretary 
of the Federal Power Commission of the United States had 
been appointed chairman of the American Organising Com- 
mittee, and he had the co-operation of the American Institu- 
tions of Electrical Engineers, Civil Engineers, Mechanical 
Engineers, and the Electrical Manufacturers’ Council. In 
Canada the director of the Dominion Water Power Branch 
of the Department of the Interior was organising Canadian 
arrangements, and he had the support of Mr. Larkin, High 
Commissioner in London. The French Association of Elec- 
trical Manufacturers was forming a National Section, and in 
Italy a committee was being formed consisting of the General 
Inspector of Industry, the General Inspector of Industrial 
Education, the President of the General Water Council, and 
the presidents of the three principal electrical associations. 
In Norway and Sweden national executive committees were 
being formed. ` 

The chairman went on to refer to several internal affairs, 
mentioning the Council's appreciation of the work of the 
''raflie Committee. In conclusion, he said that the В.Е.А.М.А. 
was not out to advertise itself but to do sound and productive 
work on behalf of members, and in that way to benefit the 
industry as a whole. | 

The report was adopted. The Chairman declared the result 
of the ballot electing five members to fill vacancies on the 
Council for the session 1923-24. The proceedings terminated 
with a vote of thauks to the Chairman for presiding. 


The Annual Report. 


The report of the Council for the year 1922 began by stating 
that the severe trade depression which characterised 1921 and 
prevailed throughout most of 1922 made little . appreciable 
inroad upon the membership roll, the loss on balance being 
just 5 per cent. of the total for the preceding year. That 
loss was, at the date of this report, almost made good. 

Under such conditions as had prevailed the various com- 
mittees and sections might have shown some signs of elacken- 
ing of interest, but the Council was unable to detect any 
slowing down of effort or material diminution of output save 
perhaps in departments like education, which were always the 
first to feel the pinch of necessity. The allied departments: 
of research and standardisation were well up to normal. 
Trattic had done very well, and the work of firmly letting 
£60,000 worth of space at the British Empire Exhibition in 
less than six months, with all its attendant labours of organi- 
sation, Was a matter for congratulation. 

Towards the close of the vear there was a slight upward 
movement of the export trade barometer, and the industry 
had a corresponding share in the improvement. The close 
was, however, marked by a drooping tendency and the final 
figures showed us to be still a long way short of our. pre-war 
standard. Certain large individual contracts obtained by 
members had been fairly well supported by general business 
of the more usual dimensions, and it was to be hoped that 
the tendency to an all-round steady advance would.hence- 
forward be maintained. ‘‘ Trade with the Dominions’ was 
now almost an axiom of the commercial world, and compe- 
tition in that trade wonld probably be mitigated in proportion 
as the manufacturing advantages hitherto enjoved by countries 
with inflated currencies tended to become balanced by con- 
siderable uncertainty about deliveries from those countries, 


and as our purchasing power increased with the return of our 
own currency to parity. 

` The Export Committee had continued to watch with interest 
the gradually diminishing ardour of. the various countries in 
revising tariffs, noting that Continental countries with de- 
preciated exchanges still continued to increase the rates of 
their specific taxes corresponding to the depreciation. The 
committee joined with the Federation of British Industries in 
opposing new Spanish Customs charges recently introduced 
with the result that substantial reductions were obtained and 
embodied in the new commercial treaty between Н.М. 
Government and Spain. Dominion Customs duties and anti- 
dumping duties; the basing of these on home-market values; 
the intricate problem of double incoine tax; and the taxing of 
turn-over in cases where there was no visible taxable income, 
had all been the subject of action by the committee during 
the year. As the size of units increased tratlic facilities for 
carrying the parts became of much importance; and the 
conunittee was studying in particular the railway facilities in 
India and Australia with a view to ascertaining ахиц. 
loads, dimensions, crane facilities, &c. 2M 

After a brief reference to the Beama Code the report goes 
on to refer to the British Empire Exhibition. The Council 
entered into an agreement with the exhibition company for 
the entire management, subject only to the general control 
of the executive council of the exhibition, of the electrical and 
allied. engineering. section. of the exhibition. On December 
3186 more than half the space had been let, alinost all of it 
to members of the Association. As the total rental value of 
the space in this section was about £120,000 the result was 
regarded as very satisfactory. 

At the invitation of this Council members had tendered to 
the exhibition company, through the Association, for the 
supply of plant for a temporary turbine-driven power station, - 
complete with switchboards and sub-stations, the value of 
which amounted to about £130,000. They had also offered 
to supply, if required, additional generating plant amounting 
in value to over £50,000. Both plants had been offered on 
loan on terms which represented only a sinall fraction of their 
value. 

The arrangements for the World Power Conference were now 
well in hand. The Research Committee had been active in 
indicating the most fruitful channels into which existing re- 
searches should be directed and in making suggestions for the 
more effective distribution of work over the researches in 
hand and in effecting economies. Considering that the Elec- 
trical Research Association had only just ended its second 
complete vear of work members were to be congratulated on 
the results. The report on the '' Heating of Buried Cables ”’ 
was expected to result in the saving to the industry of—and to 
the user in particular—tens of thousands of pounds a year. 
The results of the research on "'Insulating Oils for use in 
Transformers and Oil Switches ” formed the basis of (tentative) 
British Standard Specification No. 148, recently issued. "This 
specification, even while in proof form, had evoked world- 
wide interest, and had already had the effect of bringing 
about a marked improvement in the quality of oils commer- 
cially obtainable. | 

The research on the breaking capacity of oil switches was 
still in progress, but the results already obtained indicated con- 
clusivelv that if completed it would enable great reductions 
to be made in the cost of heavy switcli-gear installations. This 
research had been rendered possible by the generosity. of the 
Newcastle Electric Supply Co., which had. placed. some large 
generating plant at the disposal of the E.R.A. The rate of 
expenditure on this research was, however, bevond the exist- 
ing financial resources of the E.R.A., and unless further finan- 
cial support could he obtained the work might have to be shut 
down uncompleted. : mE 

The E.R.A. Council was planning to Lroaden the scope of 
membership of the E.R.A. by including supply undertakings 
and large users. The time had arrived when those outside the 
present E.R.A. membership who benefited by the results should 
be invited to take an adequate share in the financial burden. 

Rules for wave-form, settled hy a special Joint. Standardis- 
ing Cominittee, and accepted by the interested sections, had 
been issued as a supplement to the B.E.A.M.A. Standardisa- 
tion Rules pending the publication of B.E.S.A. rules on this 
subject. Conferences had been held during the year between 
the Dynamo, Motor and Switchgear Sections and H.M. Elec- 
trical Inspector of Mines, with a view to obtaining a fuller in- 
terpretation of the regulations for tho use of electricity in mines, 
and to defining more clearly the position of the manufacturer. 
As а result of the discussions it had been decided that апу 
guarantee given by a member of the Association should take 
the form of a test certificate, issued by some recognised author- 
ity, that the apparatus had satisfactorily. passed ап explosion 
test when filled with and surrounded by the maximum explosive 
mixture of methane and air, or the equivalent, without ignit- 
ing the external explosive mixture. Pending the establish- 
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ment of a Government testing station arrangements had . 


been made by the Mining Department of Shefheld University, 
under the supervision of Dr. Wheeler, to undertake such tests 
and to issue certificates. 

A meeting of the International Electrotechnical Commission 
Was held in November last. In the important matter of rating 
of electrical machinery, the I. E.C. had, up to that time, recog- 
nised only. the 20 deg. C. continuous maximum rating. It had 
been the practice, however, in this country in the case of 
practically all industrial machines and a considerable propor- 
lion of the larger macuines, to use a 40 deg. C. rating with 
overloads, and the British delegates were successful in getting 
recognition by the I.E.C. of that rating for industrial motors 
and generators. The B.E.S.A. had now issued British 
Standard Specification No. 168 accordingly, which established 
the 4U deg. rating as the British standard rating for industrial 
motors and generators. | | 

With regard to the work of the Traffic Committee, in the 
revision of the General Railway Classification of Goods by 
Merchandise Trains, several very important concessions were 
obtained which, taken together with new definitions for cast- 
ings and the revised classification for machinery, would result 
generally in a saving to members of the Association estimated 
by the Committee at not less than £50,000 per annum. The 
Committee was now directing attention to the terms and 
conditions of carriage, and other inatters which were still 
under consideration between the traders and the companies. 
The Committee had also had before it the question of the pro- 
vision of special railway vehicles for the transport of large 
and heavy piecés, such as the stators of alternators, large sur- 
face condensers, and the like, of which a single piece might 
weigh from sixty to seventy tons. The railway companies were 
meeting the Committee in a very reasonable spirit, and had 
sent deputations to the Association with designs of special 
trucks to carry loads of seventy tons, which they were willing 
to construct on receiving the assurance that the trucks would 
serve the business of members. Among other concessions ob- 
tained as a result of conferences between the Traffic Com- 
mittee and the railway companies, was a new clause in the 
conditions relating to the packing of switchboards. This new 
condition would be of great value to the manufacturers of 
large slate or marble switchboards. . 

Hitherto the companies had declined to carry machinery, 
by passenger train, exceeding two cwt. at owner's risk, but, 
as a result of negotiations with. the clearing house, this res- 
triction had been removed and pieces of any weight could 
now be sent “owner's risk," which should result in a con- 
giderable saving. 

The energies of the Education Committee during the year 
were limited to work of a routine nature. Eleven scholarships 
were granted during the year, four in steam turbine, and 
seven in turbo-generator engineering. The City and Guilds 
examination, Grade I, was abandoned a few years ago in 
favour of a new system of certifying the qualifications of the 
artisan electrician introduced by the Board of Education. The 
new system was found not to give general satisfaction, and 
the Association assisted the Electrical Contractors’ Associa- 
tion in an effort towards the restoration of the examination 
for 1922. After conference with the Board, the examination 
was restored. The Board and the Contractors were now in 
conference as to the nature of the practical training. which 
candidates should have before certificates could issue. 

On the subject of the training of Dominion and foreign stu- 
dents in English workshops, the Committee was at present 
engaged in an effort towards amassing statistics aimed at 
showing what the industrial countries of the world were 
doing in this now well-recognised department of industrial 
activity, i.e., the making of '‘ missionaries ” and education 
of future purchasers in foreign lands. It was believed that 
the figures would reveal an extensive growth of this move- 
ment throughout the industrial world. The number of over- 
seas students in members’ works at the close of the year was 
100, according to the returns received. The countries sending 
the largest numbers were (in order of numbers) : South Africa, 
india, Egypt, Australia, and South America. With regard to 
the agitation in favour of our relinquishing payment of the 
Boxer Indemnity and diverting it to objects mutually beneficial 
to Great Britain and China, e.g., the education of the Chinese, 
the Council was not behindhand in applying to the Govern- 
ment to be consulted with regard to any scheme formulated 
to that end as regarded training in electrical and allied works 
in this country. 

The Council referred to the Sections for consideration a text 
of Contract Conditions issued by the Association of Consulting 
Engineers. The model set of conditions of the Institution of 
Electrical Engineers had not undergone revision during the 
year. Agreement had been reached between the Export Com- 
mittee and the Institution on the tevt of the export set which 
was looked forward to in the last report, and the text now only 
wanted the formal sanction of the two bodies. Agreement 
had not vet been reached on the text of the proposed short 
eet of '' without-erection " conditions. The industrial solicitor 
reported that business, save as to very large contracts, 
tad been fairly normal. The Federation of British Industries 
had not vet been successful in persuading the Government 
Departments that they should make anv alteration in the 
terms on which they proposed that their work should be carried 
out. 


The British Electrical Development Association, of which 
the Association was a founder member, during the last year 
—the fourth of its existence—raised its roll of members to a 
total of 691, an increase over the last reported figures of 132 
members. Appreciation of the efforts of the E.D.A. in the 
work of electrical propaganda could scarcely be better ex- 
pressed; and the Council again invited members of the 
B.E.A.M.A. to second those efforts by communicating to the 
director the earliest information as to new devices or develop- 
ments so that he might take full advantage of them. 

The report deals briefly with the I.P.S. and the Industrial 
Intelligence, Ltd., and then proceeds to refer to the Associa- 
tion Standing Rules regarding exhibitions as follows :— 

“Тһе partial suspension of the Standing Rule as to exhi- 
bitions, which expired December 31st, 1922, has been ex- 
tended to December 315, 1923. Members therefore continue — 
to be free until that date to close contracts for exhibiting at 
any exhibition not wholly or mainly electrical. Complaints 
were made to your Council just before each autumn lighting 
season as to the great number of applications received by 
members from small municipalities and supply companies 
pressing them to exhibit at their local electrical exhibitions. 
The unsystematic way in which the promoters worked as 
regards overlapping and conflicting dntes and the general con- 
venience of members, was fully brought out by the complain- 
ants; and your Council decided that an effort should be made 
to bring some sort of system into the business and, after dis- 
cussion with the Electrical Development Association, they ac- 
cordingly made а new rule, of which a copy has been issued 
to members, to come into effect as of March 3lst. The new 
rule relates to ' local’ exhibitions only. A ‘local electrical 


„exhibition ’ is defined as any electrical exhibition promoted 


locally by a municipal corporation or supply company.” 

The number of members on the register at the end of the 
year was 190. There were three hquidations, five mergers 
in other companies, and three resignations. Five new members 
were elected. 


DOMESTIC LOAD BUILDING. 


Discussion at Swansea. 


Мк. W. A. GILLOTT’S paper on the above subject (an abstract 
of which appeared in our issue of December 8th, 1922) was 
read at the WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS, on March 19th, 1923. The chairman of the 
Centre (Mr. F. Tremain, Bristol) presided over a large attend- 
ance of members. Several ladies had also been invited to 
the meeting, and in consequence Mr. Gillott addressed many 
of his remarks to them in relation to the uses of electricity 
in the home. 

The CHAIRMAN opening an interesting discussion said he 
was particularly interested in the heat storage appliances 
which were on the lines he himself had suggested for fully 
loading the station during the night time. 

Mr. J. W. Burr (Swansea borough electrical engineer) said 
that he had not yet come across a two-part tariff which was 
satisfactory to both parties. ‘The maximum-demand system 
seemed to be the best two-part scheme and certainly the 
most equitable. Any two-part tariff not based on the maxi- 
mum demand was no improvement on the flat rate system of 
charging; he quite realised that two separate meters and 
Wiring circuits were required in the latter case, but preferred 
to simplify the tariff at the risk of duplicating the installa- 
tion. Heavier capital charges were incurred in giving the - 
heating and cooking supply than was generally realised. Re- 
cently it was necessary for him to incur heavy expenditure 
on feeders to deal with the heating load which overlapped 
the lighting peak for several weeks in the year. He agreed 
that in order to develop the heating and cooking load it 
was necessary to supply at a low rate; at the same time it 
was only just that this class of consumer should bear its 
right proportion of capital charges. Not enough was made 
out of the indirect saving due to the use of electricity for all 
purposes. The saving in house decoration, wear and tear of 
furnishings and less domestic help, would in most cases cover 
the cost of electricity consumed. He agreed with the author 
that a model kitchen, fully equipped and in charge of a quali- 
fied lady demonstrator, should be provided in the town for 
inspection. Educating the consumer up to the economical use 
of the various apparatus, particularly cookers, was to him a 
more important matter. At the recent electrical exhibition 
at Swansea, it was found that while some ladies could cook 
a dinner for six persons, consisting of meat, two vegetables, 
and sweets, for a consumption of 2} kWh, others took three 
times that amount to cook the same amount of food; and he 
suggested that although it would obviously add to the cost 
of the installation it would pay to fix an easily-read meter on 
all cookers. With regard to the hiring out of cookers, he 
agreed with the author that a rental of 20 per cent. per 
annum on the net cost would be quite satisfactory from the 
suppliers’ point of view. He did not, however, think that 
the consumer would adopt that view, and suggested that the 
makers should endeavour to put on the market a cooker 
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which would compare more favourably in price with the 
gas cooker, and that the supply authority should endeavour 
to hire out at & lower percentage of the net cost. 

Mr. Stewart (Llanelly) agreed with Mr. Burr as to the 
necessity for education in, the uses of electricity, and also 
us to charging a flat rate, it being almost impossible to drill 
into a business man the necessity of a two-part tariff. 

Mr. HasLAM thought that one point Mr. Gillott might have 
dwelt upon was the relative value of the results of electricity, 
coal, and gas cooking. He, himself, had пш showing a much 
smaller loss of weight in the cooking meat by electricity 
than by either a coal fire or gas. One great point that had 
to be considered at the present time, whether by manufac- 
turers, station engineers or users, was propaganda. At pre- 
sent nobody seemed to quite understand whose job it was: 
In this connection, he said, he did not think contractors were 


nearly as alive as they should be to the enormous possibilities, 
and he did not think they would get electric cookers and 
other appliances in the houses until they got something put 
into their end as well. 

Mr. C. T. ALLAN favoured a two-part tariff. 

Mr. H. O. Davies (Swansea Electricity Works) said that 
lower pricea of electric cookers would popularise electricity. 

Mr. Isaac thought that any form of night load would be 
more acceptable to the supply authorities than increasing their 
day domestic load. That was why he was impressed by their 
chairman’s suggestion of heating the domestic water at night. ' 

COUNCILLOR CRONIN (Swansea Corporation) said that if 
there was the saving effected in building costs that Mr. 
Gillott had stated, Swansea in its next housing scheme should 
put up an all-electric house, and if Mr. Burr advocated it he 
would support him. 


THE BANN HYDRO-ELECTRIC SCHEME. 


‚Ап Important Project for Ulster. 


THE prosperity of Ulster depends primarily on its linen in- 
dustry, which finds employment for thousands of people, from 
the growing of flax to the weaving of cloth. Asis well known, 
power forms an important factor in the manufacturing costs 
of linen, more than one horse-power per operative being em- 
ployed in the industry. It is estimated that the Ulster linen 
industry at present utilises 125,000 h.p., of which 55,000 b.p. is 
in use in Belfast, and the remaining 70,000 h.p. is consumed 
by the linen mills scattered throughout the six counties outside 
Belfast. The ппрогќарсе of cheap power to this staple industry 
will therefore be readily appreciated. 

The need of cheap electric power for the development of in- 
dustries in Ulster has been recognised by local industrialists 
for some time. An important point in this connection is the 
cost of coal at the various linen mill centres. This is dis- 
tinctly high, and likely to reinain so, owing to the large and 
growing demand in Ireland for coal for railways, ehipping, 
and domestic purposes in comparison with the small output 
from Irish collieries, the strictly limited extent of the proved 
deposits of coal in Ireland, the high cost of mining Irish coal 
deposits, and the high costs of deiivering coal to the various 
industrial centres. The average yearly output from Irish coal 
mines for the past twelve years has only been 86,000 tons, as 
compared with a yearly importation of 4,500,000 tons of coal 
into Ireland. 

Under these circumstances the attention of industrialists has 
naturally been drawn to the possibilities of developing cheap 
hydro-electric power on the River Bann, which is known to 
offer very favourable facilities for such a purpose, and of dis- 
tributing the electrical energy so generated to the various 
industrial towns within economic transmission distance. With 
this object in view the Bann Syndicate, Ltd., was formed last 
September, in which the Right Hon. J. C. White and Senator 
T. M. Greer, representing some of the chief local manufac- 
turers, are interested, in association with a strong London 
financial group. Upon the formation of this syndicate Messrs. 
J. Е, Crowley & Partners, Westminster, acting in association 
with Messrs. Meik & Buchanan, were appointed consulting 
engineers, and а particularly searching examination of the 


water-power possibilities of the river was made. Аз а result of . 


the work of these well-known engineers, a detailed scheme has 
been prepared and is being embodied in a private Bill to be 
introduced by the syndicate in the Northern Parliament. 

The proposed works, which include the regulating of the 
waters of Lough Neagh, will not only benefit Ulster by pro- 
viding a cheap supply of electricity, but will also distinctly 
ameliorate the flooding conditions round the Lough, which, for 
many years past, have been the subject of serious complaints 
owing to the considerable loss caused by them to the farming 
community. This aspect of the proposed power scheme is one 
which should make as strong an appeal in the counties affected 
as the provision of cheap electric power. The works to be 
undertaken will enable the surplus water to be got rid of 
quickly, and thus altogether prevent serious inundations 
such as have been experienced in the past. 

The accompanying map shows the location of the proposed 
hydro-electric generating station on the River Bann between 
the Movanagher and Garnroe weirs. The design of the scheme 
permits of development in stages to meet a growing power de- 
mand, beginning with a supply of 6,000 h.p., and Increasing 
In steps until eventually upwards of 15,000 h.p. is developed. 
The whole of the power of the river will be developed at one 
station with a head of 27 ft., utilising 75 per cent. of the head 
available between Lough Neagh and high water at Coleraine. 
The total capital cost of the ultimate development will he 
something less than 1} million pounds, and it is estimated that 
power can be supplied even in the earlier stages of develop- 
ment in the proposed area of supply, where coal costs are 


much higher than in Belfast, at a rate far below that at which 
power is supplied to consumers in Belfast at present. It is 
believed that the power demands will greatly exceed the supply, 
particularly in the early stages of development, and arrange- 
ments are to be made to deal with applications for power in 
rotation. | , | 

In view of the many benefits that a project of this character 
should confer on a neighbourhood very poorly supplied with 
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electricity, yet furnishing a large market for power, it is sur- 
prising that steps were not taken years ago to secure the de- 
velopment of this important source. and the greatest credit is 
due to the public spirit and enterprise of the present pro- 
moters for the share they have taken in the matter. 


Magnetic Searching for Metals.—For several years two 
Swedish. mining engineers have tried a new method of electric 
searching for metallic veins. The invention—by Mr. Nathorst 
and Mr. Lundberg—during the last year was adopted by the 
State Denartment for Geological Exploration, says the 
Manchester Commercial, for the investigation of a maiden 
district in the north of the country. According to 
the official report now delivered to the Government, 
the result was the discovery of a great field of copper ore and 
sulphur pyrites. Out of the copper veins the State experts 
calculate a possible yearly production of 1,500 tons of copper. 
The sulphur pyrites would yield 100,000 tons a year—that is, 
about the total quantity needed by the Swedish pulp and 
paper industry. 
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THE ARCHITECT AND THE ELECTRICAL ENGINEER. 


A Joint Discussion on Co-operation. - 


AT a joint meeting of the INSTITUTION OF ELECTRICAL ENGI- 
NEERS and the Royan. INSTITUTE or BRITISH ARCHITECTS, on 
Mareh 22nd, the discussion on the above subject, of which the 
report was commenced in our last issue, was resumed; the 
attendance was small. | | 

Mr. Mensy pointed out that the subject was a very technical 
one and the architect could not be expected to “rise to a 
high potential." Many jobs were too small to call in a con- 
sulting) engineer, and the contractor must, therefore, continue 
to furnish both the material and advice. Much awkwardness re- 
sulted from the drawing up of specifications for sub-contractors 
by people who did not know their subject, and it might be 
desirable to prepare some sort of draft specification for the 
guidance of architects. Architectural students were not taught 
enough science at school; if any suggestions in that direction 
were put forward, he would do what he could to bring them 
to the notice of the Board of Education. Electrical engineers 
should first put their own house in order and make it possible 
[or users to obtain electricity at a more uniforin voltage than 
could be done at present; diversity of voltage was a great 
trouble to the architect. 
sioners’ (Government) scheme, they would never see anything 
done; they must set about it themselves. One ought to. be 
able to hire more apparatus than was possiLle at present; con- 
sumers could not be expected to purchase domestic appliances 
outright when they rented their houses on short leases; more- 
over, it was beyond the means of many to do so. He even 
suggested that electricity suppliers might install some devices 
free if the consumer undertook to use a definite amount. of 
electricity. 

Mr. J. Eck thought that the discussion had departed from 
the subject of co-operation. They must agree that the elec- 
trical engineer's part of any scheme was subsidiary to that 
of the architect; if they agreed upon that point, then archi- 
tects would consult engineers more often than they had done. 
There was no question about the impartiality of the electrical 
consulting engineer, but they must differentiate between the 
consulting illuminating engineer and the electrical engineer 
After referring to the curative properties of are light, he 
supported the suggestion that museums, picture galleries, and 
such like places should be adequately illuminated. so that 
they could be enjoyed by night by the masses who had no 
opportunity to visit them by day. : 

Mr. R. J. WALLIS-JONES said that the need for co-operation 
was extremely great. Excellent wiring and other rules existed, 
but it required considerable technical knowledge to apply them 
properly. Не did not think architects had sutlicient technical 
knowledge to use electrical apparatus to the best advantage, 
and it was not generally realised that periodical testing of 
Installations was very necessary, in order to guard against 
deterioration and the dangers of dampness. The effect of 
moisture did. not become apparent for some time after the 
damage bad been done, but testing would often detect it. 

Mr. A. F. Horner referred to heating and ventilation and 
asked if anyone had found a really eficient substitute for the 
coal fire? Wiring rules were very necessary, but their pro- 
visions must be carried out in a very broadminded way. 

Mr. К. €. КАРнАП, supported Mr. Wallis-Jones's remarks 
about periodical testing; nothing would last for ever, and 
cables and wiring. did. perish. Moreover, tests were apt to 
he misleading because wiring was liable to test well if un- 
disturbed, but as soon as it was interfered with i£ went to 
pieces. Architects did not realise what sort of men electrical 
engineers were and that they knew their job. The extra 
expense of an electrical consultant’s fee was nothing like so 
serious as had been suggested; it was a very small percentage 
of the total cost of a building and was often saved. by obvi- 
ating mistakes which rendered cutting away and making good 
after the building was completed. 1t was not necessary to use 
brass pipes in which to run cable, as Mr. Dykes had suggested 
at the last meeting: he had used much ordinary (and extra- 
ordinary) conduit, but had experienced no trouble with con- 
densation. Lighting glare was talked abont by everybody, but 
IC was not dificult to go to the other extreme; еу could illu- 
minate properly if they were asked to do so. Mr. Beau- 
champ had made, perhaps, too much of the cheapness of 
electricity ; he might have been a little more impartial so as 
not to convey the impression. that they were no more than 
salesman, Chimneys were an ‘excuse’: they were most 
Inefticient ventilators, not being designed for that purpose, 
created draughts, and in. summer when most ventilation was 
needed most registers were closed, 

Mr. SHEPHERD thought that much lighting was, to sav the 
least, objectionable. Пе was quite in accord with the efforts 
that were being made for more co-operation, and thought 
that an the case of large buildings, architects were well advised 
to consult electrical enginéers: they were bound to get trouble 
if they did not. Mr. Beauchamp’s joint committee scheme was 
Welcome because. they needed assistance. in many ways: for 
instance: What was the “life” of certain types of wiring? 


If they waited for the Commis- ` 


In how many years’ time would certain plant or apparatus 
have to be renewed? Divergent voltage was a source of great 
trouble and architects could, unfortunately, only advise 
clients; they could not make them act up to it. 

Mr. Н. Cusitr said that most architects would like to install 
electric cooking devices, but the cost usually prevented their 
doing so and they had to fall back on gas; coal ranges were 
only used when clients wanted them. Ovens or other cooking 
equipment partially heated by the flue gases of coke or 
anthracite furnaces, the final cooking temperature being pro- 
vided for by a limited use of electricity, offered more oppor- 
tunity for a general use of electric cookery. 

Mr. J. W. BEAUCHAMP read a letter from Mr. W. A. GILLOTT 
advocating that the architect and engineer should get together 
as early as possible and that they should endeavour to 
eliminate fire places‘and chimneys as much as possible where- 
ever electricity was to be had at reasonable rates. Where 
electricity was used the -fire risk was very small indeed. 

. Mr. H. J. Casa thought that Mr. Beauchamp's suggested 
committee, in addition to the functions already mentioned, 


might with advantage also instruct illuminating engineers on 


architectural points. Usually they were quite satisfied if they 
were able to get a certain amount of light in a room, quite 
regardless of the direction from which the architect had 
intended it to come, or light and shade effects. Contractors 
were always ready to submit schemes, but if was always 
desirable to call in a consultant, because architects were not 
skilled enough to decide which of two schemes or tenders was 
the better. The disadvantage of hot-water heating systems 
was that one set out to overheat the air; it was radiant heat 
and not high room temperature that did the job. The dis 
advantage disappeared if they used a low-temperature general 
central heating system and " topped up ” by means of electric 
radiators. à j 
Mr. F. Hoorrgn, in reply, said that their aim should be t 
introduce electricity into the humblest as well as the richest 
homes. · The responsibilities of architects and engineers was 
very great, because their work influencd the welfare of their 
fellow-men $o much. "The responsibilities undertaken by the 
architect were now being realised better than they had been 
in the past and clients were therefore more ready to allow 
him to take advantage of the assistance of consultants. With 
regard to the lighting of museums, &c., he was understood 
to sav that the I.E.E. had suggested taking the matter up. 
Мг. J. W. BEAUCHAMP., also in reply, pointed out that there 
seemed to be general agreement that the engineer and 
architect should meet ‘‘on the drawing board" rather than 
“оп the foundations of the building." With regard to the 
hiring of apparatus, the gas companies almost gave away 
fittings and plant, but it should be remembered that the 
consumer did not get them free—he had to pav for them. in 
some way ог other. ~The desirability of periodically inspecting 
installations, especially in large buildings, was great and that 
was why he looked forward to the introduction of some form 
of graded wiring. With regard to testing, an ohmic resistance 
test was not enough and might be very muosleading; surface 
wiring had the advantage of making visual examination pos- 
sible. He who purchased coal bought work, and while thev 
all desired to abolish the other fellow’s fire because it made 
smoke, they were reluctant to abandon their own fires.” ` 


A Large Submarine Power Cable.—The Great Western 
Power Co., of San Francisco, on January 8th, completed the 
laying of the longest and largest submarine power cable ever 
installed. The cable is over seven miles long, and the cost to 
the company was approximately $500,000. The actual time 
consumed in laying the 38,500 ft. of cable was two hours and 
thirty-seven minutes. The cable is an 11,000-V. three con- 
ductor, 500,000-cir. mil cable, capable of transmitting 10,000 
kW. Jt was laid to enable the power company to bring ad- 
ditional hydro-electric power into San Francisco, and in this 
way make possible a reduction in the steam generation of 
the company. | | 

Because of the unusual length of the cable it was shipped 
from the factory of the American Steel & Wire Co., coiled on 
gondola freight cars instead of on reels. A length of 4,800 ft. 
was placed on each car, and nine of the largest gondola cars 
available were used in bringing the cable west. In. laying the 
cable, the entire length of 38,500 ft. was coiled in circular 
pancake-like coils on a special cable-laving barge. All splices 
were made before the cable was coiled on the barge and the 
laying of the cables was one continuous process. In feeding 
the cable off the barge no manual labour was required. 
Because of the way in which the cable was coiled, it fed off 
the barge by its own weight and the tugs pulling the barge 
advanced the barge as the cable sank into the bay.—Journal 
of Electricity and Western Industry. 
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THE FARADAY SOCIETY. 


Recrystallisation and Crystal Growth in Metals. 


“ RECRYSTALLISATION ” as applied to metals is defined by Car- 
penter and Elam to mean the complete re-orientation of à 
crystal or a group of crystals. The new arrangement starts 
from new centres and is quite independent of the old system 
of orientation. The change always gives a refined structure. 
'" Crystal growth " is taken to mean the rearrangement of 
certain crystals in a crystal aggregate to conform with the 
orientation of other crystals. During the process the latter in- 
crease in size by the addition of re-orientated matter. Hence 
the process always produces a coarser structure. Metallo- 
graphists have recently been disputing as to whether recrystal- 
lisation and crystal growth can take place unless a metal has 
been subjected to plastic deformation. Similarly, it has been 
questioned whether crystals which have not been strained can 
grow. Some investigators have brought evidence from cast 
metals, but unless special precautions are taken a cast metal 
11036 suffer deformation in the chilling. 

At the last meeting of the Faraday Society, Mr. MAURICE 
Cook described some interesting experiments he had made 
with cadmium and brought evidence that under certain con- 
diticns unworked crystals can grow. Mr. Cook claimed that 
by his method of procedure, described fully in the paper, no 
stresses were set up in the metal during solidification. The rods 
of cadmium thus cast were annealed at 295 deg. C. for different 
periods, and the results indicated considerable crystal growth 
in the unworked specimens. The only difference between 
worked and unworked metals is that in the foriner the con- 
ditions favouring crystal growth are more favourable, beeause 
new centres of recrystallisation are formed by the working. 
Mr. Cook's resulta тау not close the controversy, but his 
work is a useful addition to our knowledge of the structure 
of metals. 

A paper by Mr. S. D. Mtzarran. described experiments in- 
tended to settle the question of chemical combination between 
the metals lead and antimony, which form a series of allovs 
of considerable technical importance. The originality of the 
work lav in the method adopted. The electrical potential of the 
alloys was measured by inean$ of a quadrant electrometer 
against a calomel electrode in potassium chloride, the allovs 
being immersed in various electrolytes, such as caustic potash, 
tartar emetie in tartaric acid, and lead nitrate solutions. The 
results revealed an identity of potential up to 95 рег cent. 
antimony with that of lead, and thev are taken to indicate 
that no solid solution and no chemical compounds are formed 
between the metals. This result is in harmony with the 
conclusions of other workers, but at the discussion some new 
evidence was brought forward, based on magnetic susceptibility 
measurements, seeming to indicate that at certain points lead 
and antimony do combine. So, here again, the matter awaits 
conclusive evidence. 

Mr. F. Н. JEFFERY presented а study of electrolysis with 
an aluminium anode in solutions of sodium nitrate and potas- 
sium oxalate, the purpose being to ascertain whether а com- 
plex anion of aluminium: is formed. [n the former solution, 
such an anion is not formed: in the latter a complex anion is 
derived from the aluminium at the anode and its possibla 
nature is discussed in the paper. 

Finallv, a group of paners—which do not lend themselves to 
brief abstract— were coinmunicated by Prof. Porter, on behalf 
of Prof. D. B. Mactrop, of New Zealand. These dealt with 
the viscosities of liquids and liquid mixtures, the relations 
between viscosity and coefficient of expansion, and between 
surface tension and density. Empirical formule are proposed 
to express these relationships. 
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Electric Coke Transporters.—Nincteen electricallv-driven 
coke transporters, designed by Electricars, Ltd., in co-operation 
with the Woodall-Dueckham Co., are in use at the Birining- 
ham Gas Works, their work being to travel along straight sets 
of башлау rails, underneath the shoots of the vertical gas 
retorts, and remove the skip-loads of hot coke. The equip- 
ment is interesting In that it replaces a type of inachine which 
in the past has given 3 good deal of trouble. The conditions 
at the base of the retort are ditticult owing to the presence of 
moisture and acid gases; therefore a machine to work 24 hours 
in such surroundings must be exceptionally well protected. 
The transporters formerly used were operated from an over- 
head conductor, and later from a trailing cable, but both these 
methods were unsatisfactory and dangerous. The new machine 

derives its power from a battery of Edison accumulators, 
which supplies current to an electric motor of 3 b.h.p., which 
drives through a 20:1 worm gear and heavy Brampton roller 
chains on to a railway-type axle equipped with roller bearings. 
Provision 1s made for a safety interlock between the controller 
and the braking system, so that in the event of the operator's 
falling off the platform or meeting with some other accident, 
the release of the brake pedal opens the motor circuit and 
bring- the transporter to a rest in a distance of from 20 in. 
to %4 in. Special lamps are provided on swivelling trunnions 
so that the light can be directed where necessary.—Electric 
Vehicle. 


REVIEWS. 


Applied Calculus. Ву Е. F. P Bisacnge, O.B.E., M.A., 
A.M.Inst.C. E. Pp. xv+446; figs. 14. London and 
Glasgow: Blackie & Son, Ltd. Price 10s. 6d. net. 


This book has been specially written for science and engi- 
neering students who desire to acquire a working knowledge 
of the calculus, with only a slight mathematical equipment to 
start upon. 16 is, moreover, intended primarily for those who 
seek to gain this knowledge by private study. 

We шау sav at once that this excellent book is admirably 
adapted for this purpose and will be found useful by a still 
wider circle of readers. Its special merit 18 due to its being 
written by a mathematician with the gift of clear and con- 
cise exposition, who is able to call upon his own experience 
as an engineer and practical scientist in the selection of 
examples and problems for solution. Although simply and 
interestingly written, it loses nothing in the strictness of its 
mathematical reasoning and forms a safe guide to the ele- 
ments of the calculus, even for those who hope to pursue their 
mathematical studies in more advanced treatises in the future. 

Perhaps the most definite line of demarcation between books 
on the calculus which are merely utilitarian in their aim and 
those which refuse to sacrifice mathematical accuracy for. the 
sake of simplicity, is to be found in the treatment accorded to 
limits and limit ratios. The author of the present volume is 
specially successful in giving a rigidly consistent and mathe- 
matical introduction to this subject, while making 1t both 
clear and interesting. Indeed, the whole of the theoretical 
treatment is marked by simplicity and thoroughness. Its 
special appropriateness tu the necds of the engineering student 
is due largely to the omission of topics and processes which 
are chietly of academic interest, and a wise selection and full 
discussion of those aspects of the calculus which lead to useful 
results and provide the means of dealing with actual physical 
problems. 

The last three chapters are devoted to the application. of 
the methods of the ealeulus to the solution of actual problems, 
and deal respectively with electricity and magnetism, chemical 
dynamicsand thermodynamics. These chapters are by no means 
the least interesting in the book, since the problems are dis- 
cussed in such a broad and reasoned way that the mathe- 
matical treatment falls into its proper place and the physical 
problem or principle is retained as the centre of interest. 

Throughout the book arguments and calculations are set 
out with admirable clearness, materially aided by bold dia- 
grams and the choice of excellent type arranged to give vary- 
ing degrees of prominence to the subject matter. 

A specially pleasing feature of the book is due to the writer's 
endeavours to give it a wider and more human interest than 
is to be found in the more conventional text-book. Happily 
chosen quotations form mottoes for each chapter, while por- 
traits of great mathematicians, physicists and chemists are 
given at intervals. and biographical notes appropriate to the 
portraits are given at the end, and indicate the contributions 
to the advancement of knowledge made by these leaders of 
scientific thought. Further, we find here and there refer- 
ences from historical or literary sources used to illustrate a 
mathematical point. A specially delightful example of this 
is the quotation from DPortia's speech in the famous trial scene 
in which “limits” are set to the allowable divergence from 
Shvlock's pound of flesh. The discussion of “large” and 
“mall” quantities based on the © pound of flesh " and the 
“one poor scruple ' ік both refreshing from its originality and 
illuminating from its aptness. 

The book is to be cordially recommended to students of 
engineering and science Who seek to gain a grounding in the 
calculus. 


By Ersxest G. Becr, A.M.Inst.C.E. Pp. 
viii--306; figs. 103. London, 1921: Henry Frowde and 
Hodder & Stoughton. Price Los. net. | 

This is not a students’ text-book in the ordinary sense, since 
it contains no exainovles for practice and appears to be intended 
as a sort of critical companion to a class-book of the ordinary 
type. | 
‘The impression one gains in reading it is that the author 
suffered in his student days from a succession of bad or in- 
etticient teachers and made up his mind that all teachers were 
bad. One gathers that he then set himself to devise a system 
of instruction to suit his own needs, without realising that 
there are in fact many good teachers and not a few books 
which are not wholly to be condemned. The final result as bere 
presented shows that the author has in some cases discovered 
for himself methods and points of view which are familiar to 
all good teachers, while in other cases he substitutes his own 
arbitrary and unscientific interpretations of mathematical pro- 
cesses in defiance of their true meaning. Thus, while the 
book contains certain good points, it contains many others 
which are bad and misleading. 

Two examples may be given of the author's '' bad "" points. 
The first is due to his complete failure to distinguish between 
the operations of mathematics, which deal with number only. 
and the physical interpretation which we give to the results 
of these mathematical operations. This misunderstanding leads 
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hun to make the following astounding statements on p. 

' The n-th root of а given nuinber is of the sume SiGe a 
the given number.’ "The square root of 100, if the 100 
things be men, is 10 шеп; ‘the square root of nine pencils was 
found to һе three pencils. " [he square root of an area is 
an area 
inches." How the author proposes to find the square root of 
а man, and what the verdict would be after the event, is not 
clear. 

The other example of inaccurate reasoning to which we will 


refer ari-es from the author' 8 lack of a clear conception of a - 


ratio. His ideas of a "rate ' woul dbe most dithcult to 
apply in problems when the ''rate " is a variable number. 

What could be more fundamentally misleading than the 
following statement (р. 147): ‘А ‘rate’ represents a group 
of real things, just as do all other mathematical symbols or 
expressions. If we find that liquid flows from the outlet of 
& pipe at the rate of three gallons per minute, the discharge 
is simply three gallons of liquid." Again, the same confused 
reasoning leads to the statements '" It is important to notice 
that a velocity is essentially a distance " (p. 254); or, once 
more, '"' It is important to notice that it follows from the fore- 
going consideration that. acceleration is, in fact, a distance." 

Enough has been said to show that the student may be 
seriously misled or confused, if he takes the book for his guide, 
and, despite some interesting features, e.g., the graphical 
treatment of square root and factorisation, he must be seri- 
ously warned that the defects are too fundamental and far- 
reaching to make the book useful, even as an adjunct to a 
more orthodox class-book. 

It only remains to be added that the style is intolerably 
diffuse and wordy. The argument is allowed to ramble on 
until it is often difficult to find any clear statement as to the 
object of the discussion, or what conclusion is ultimately 
arrived at. 


The Perry Auto-Time Morse System. 
Pp. 16. London: 
net. 


This little book, written by a late wireless instructor jn 
the R.A.F., should be useful to those who wish to acquire 
rapidly a working knowledge of the Morse Code. A list. of 
wireless stations, with call signals and wave lengths, is given 
to assist the beginner in improving his new knowledge in a 
practica] manner. 


By F. W. PERRY. 
The Wireless Press, Ltd. Price 6d. 


Advanced Laboratory Practice in Electricity and Magnetism. 
By E. M. Terry, Ph.D. Pp. xi+261; figs. 130. London: 
McGraw-Hill Во к Co. Price 15s. net. 

The author explains in his preface that the subject-matter 
of this book covers the work in electricity and magnetism 
given to third-year students of electrical engineering at the 
University of Wisconsin; jt thug represents the ground of 
pure electrical theory required in the degree course. 

The first half of the book contains material adequately 
described by the title, and consists of accounts of the theory 
of electrical and magnetic measurements, clearly written and 
well arranged, though with no special feature to distinguish 
it from standard text-books on the same subject. The methods 
described are all well-known, and no novel methods or proofs 
are atte mpted. References to scurces of tuller information 
on the various measurements described are frequently given 
. and students are expected to turn to these sources as a useful 
exercise in extending their reading. 

In the second half, the book somewhat changes its character 
and becomes mainly a treatise on the theory of certain elec- 
trical phenomena and devices, with occasional experimental 
exercises. ‘This section is hardly what one would expect to 
find under the title chosen by the author; though the explana- 
tion of the book's purpose, given in the preface, renders it 
clear why many matters not suited for experimental treat- 
ment have been included in the volume. "There are, of course, 
many subjects of electrical theory which may be of great 
unportance to the electrical engineer, although they cannot 
be classed as `* electrical engineering." Some of these might 
easily escape any serious treatment in a technical syllabus 
and are included by the author in his lectures on electricity 
and mugnetism, and appear accordingly in the present work. 

The following are some of the subjects dealt with in this 
way in the later portion of the book :—Transient Phenomena, 
including oscillatory and non-oscillatory discharge from a con- 
denser, resonance, and the conditions for its appearance; 
Alternating-current Bridges, including an account of various 
methods of obtaining and detecting alternating, interrupted, 
or oscillating electromotive forces for use with bridges of this 
type; Conduction of Electricity through Gases; Electron 
ae by which 1s meant two- and three-electrode thermionic 
tubes. 

The chapter on the Conduction of Electricity througb Gases 
is a clear and concise миптагу of the more important general 
results of modern electrical theory, with four suggested experi- 
iments, dealing with the resistance of a vacuum tube, the 

variation in the electrostic field strength along the tube. the 
measurement of елп and the velocity of an electron, and the 
measurement of jonisation bv radio-active substances. 

In the chapter on the principles. of the thermionic tube, 
there are five experinental measurements suggested for the 


‘The square root of 16 square inches is four square 


student, viz., the current-potential and current-temperature 
characteristics of a two-electrcde tube, the static characteristic ‘ 
for a three-electrode tube, the amplification factor, and the 
plate-filament resistance of a three-electrode tube, and the 
study of a thermionic rectifier. 

The experiments are enumerated here in detail because of 
their interest as suggestions for the extension of the laboratory 
work of the electrical engineering student into realms for- 
merly considered the preserve of the pure physicist. There 
can be no doubt that every well-trained student of electrical 
engineering should become acquainted early with the recent 
advances of electrical science, and it is also desirable that he 
should himself handle some of the simpler types of apparatus 
employed for measurements of ionisation and thermionic 
currents. It is good, therefore, to find these needs provided 
for in the form of definite laboratory exercises. 

The book as a whole might be criticised as containing more 
theory than is necessary for a book on laboratory practice and 
less theory than would suffice to make it self-contained in 
this respect. No doubt it 1s designed specially for the needs 
of a special type of class, and would not fit every college 
curriculum. Taken as a whole, however, it can be com- 
mended as a useful guide to the laboratory for those non- 
technical measurements which are of great and fundamental 
importance to the technical student. 

The book 1з excellently produced and the diagrams are 
clear, though this cannot be said of all the photographs of 
instruments. There are no actual results given for the 
experiments described; in certain of the measurements this 
would have been a valuable addition to the discussion given. 


The Philosophy of Management. By Ouiver SHELDON, B.A. 
Oxon.) Pp. xvi+29; figs. 8. London: Sir I. Pitman 
and Sons. Price 10s. 6d. net. 


Probably no science has of recent years received so much 
attention at the hands of business writers as that devoted to 
" Management,” and yet comparatively little headway has 
been made. ‘This may be due to the fact that the application 
of modern management is for the most part by a policy of 
adjustment, each individual concern having its own ideas, 
and adopting these ideas to cater for the specific circum- 
stance, without real appreciation of the principle for which 

‘management ' ' stands. 

In ‘ The Philosophy of Management " the author has de- 
voted his attention to basic principles, setting forth, in a 
comprehensive manner, the real meaning of management in 
all its phases. The "new spirit in industry " permeates its 
pages, and the human element looms largely in a really prac- 
tical work. '` Industry cannot be rendered efficient w hile the 
basic fact remains unrecognised that it is primarily human. 
It is not a mass of machines and technical processes; it is a 
body of men. It is not a complex of matter, but a complex 
of humanity. .... n 

Management implies a thorough understanding and appre- 
ciation of men and materials, and this work goes full into the 
merits of the case, marshalling facts and quoting references 
yn a manner calculated to excite the interest of the modern 
industrialist. ‘The author goes ''all out" for industrial re- 
form, enlarging upon the growing aspirations of labour, and 
showing how these can be fostered and directed by a wise 
and foresceing management. It may be that many of his 
theories are too sweeping to secure general support (for the 
present, at all events), but bis contentions strike at the root 
of the matter, and are undeniably the outcome of a deep and 
profound study of industrial problems. 

The functions of management are dealt with at length in 
the chapters devoted to '" Labour Management " and “© Pro- 
duction Management,” while the principles underlying factory 
organisation—/a) Function, or the work to be done; th) 
Objective, or the ideal and object; (c) Faculty, or the human 
capacity in work; (d) Relations, or the relationships. adminis- 
trative and physical, between the faculties employed; and 
(e) Method, or the way in which work is done—ure ampli- 
fied in а convincing manner. 

The importance of the foreman is emphasised, and he is 
recognised as an integral unit in modern management. His 
achievements in the past, when he was ''expected to be a 
teacher, statistician, psychologist, engineer. technical expert, 
clerk, and, amidst all, a leader of men," receives due recog- 
nition, but it is pointed out that whilst his efforts to carry 
out such a: medley of duties were probably adequate in tlie 
days when industry was a inatter of sheer effort, tempered 
neither by science nor theory, it 1s quite impossible to carry 
out such a medley of duties m accordance with the standard 
of a scientific age. — '"" The British foremen, as a class, are 
probably the sturdiest element in industry to-day, but they 
are facing a , hopeless future if they continue in the way they 
have come.’ 

But so lonz as the foreman is ЖКК, as the “ sergeant 
major " of industry, he cannot occupy the place assigned to 
him in modern management. ‘We select our foremen 
largely to make them managers,” says the author, but this bas 
not been so heretofore. Few indeed are the rankers who have 
gained ‘‘ commissions " in industry, and even in this book 
the recommendations relating to the training of foremen sug- 
gest that only in exceptional circumstances will the foreman 
qualify fer the higher branches of muniwéement. 
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This book is for the industrial administrator, for it formu- 
lates the plan upon which his activities are based. There is 
plenty of energy in management to-day, but the results are 
disappointing. ''Systems " are introduced into the factory, 
and are speedily modified, due to a lack of co-ordination which 
is the result of an unsettled policy. ‘' The Philosophy of 
Management’’ gets to the root of the matter, and the 
theories advanced should certainly be put to the test. The 
.book is a study, which must in its turn be studied; and it 
should be read, not once, but twice or thrice, so that the 
reader may thoroughly grasp the significance of its message, 
which cannot fail to broaden his outlook and assist him in 
.his endeavours. 


Electricity in Agriculture. By Автнов H. ALLEN, M.LE.E. 
Pp. 121; figs. 35; 4 tables. London: Pitman & Sons, 1922. 
Price 26. 6d. Decimal Classification, 63 : 621.347. 


It is always somewhat difficult to write & book that deals 
with two separate industries. Hence the author of this book 
.must be congratulated upon the production of a work that, 
.for the first time, in the form of a primer, tackles the dual 
arts of applied electrical engineering and modern practical 
agriculture. In a comparatively few pages a vast field 1s dealt 
with in a very clear and concise manner, equally intelligible 
:to the electrical engineer and the farmer. The former quali- 
fication is very important in the opinion of the reviewer, for 
it is his experience that most electrical engineers know less 
(though they are apt to think that they know more) about the 
шов of electricity to farming than the farmers them- 
selves 

In the first few chapters is discussed the all-important ques- 
tion of obtaining and distributing the necessary electricity 
supply. Sound advice is given, t.e., from the farmer’s point 
of view. Inter alia metallic-sheathed wire 1s suggested; how- 
.ever, this would not be good practice on farm work. Further, 
the type of fitting illustrated might be substituted with 
advantage under farm conditions. 

Very rightly the domestic comforts of the farm-house receive 
attention. This is by no means an unimportant point, for if 
the comforts of the city can be added to the advantages of the 
country 1¢ will be all the better for agriculture. 

` One of the most important chapters is that on electric 
ploughing, for while considerable attention has been given on 
the Continent to the electric driving of farm machinery, the 
‘same cannot be said of the cultivation work. This cultivation 
work absorbs an enormous amount of power, and hence the 
importance of carrying it out economically—and, so far, the 
electric way has proved itself very considerably cheaper than 
other methods. 

Altogether this little book forms an excellent introductory 
electrical review of electro-farming. "There are a few highly- 
technical slips on the farming side, but very few farmers 
would notice them. After all, the object of this book 1s un- 
-doubtedly to make the subject self-evident to those whose 
interests lie in taking advantage of, and in making every 
possible use of, the applications of electricity to agriculture. 
16 certainly demonstrates that the usually assumed difficulties 
are really quite easily surmounted, hence it may well be 
claimed that the book has succeeded in its object. 

The material of its contents bears evidence of careful noting 
-of progress in electro-farming over many years. The biblio- 
graphy, at the end of the book, is a little meagre, even for 
a meagre subject, so far as literature 1s concerned. However, 
the most important references are mentioned. The illustra- 
‘tions are well chosen, but, of them all, the cover design most 
appealed to the reviewer, as it 18 so representative of an up- 
to-date Continental farm—and of the average British farm a 
“decade hence. 

R. BORLASE MATTHEWS. 


** The Extra Watt."-—Under the pen-name оѓ“ Lallime,” 
.8 writer in the Commonwealth Engineer describes a rather 
novel ''boost'' given to a motor-car starting battery. The 
battery was practically exhausted, and as there was no crank 
to the engine something had to be done to render electric 
-starting possible. It was remembered that the electrolyte of 
.a battery possessed a negative temperature coefficient, and it 
was thought that by raising the temperature of the battery 
the resistance would be considerably reduced, and the chemical 
activity stimulated. The battery was therefore removed and 
placed nearly up to its terminals in a bucket of hot water, 
raising its temperature to about 200 deg. F. When the battery 
was re-connected and switched on the engine was started with 
ease. It is not suggested that this method should be adopted 
as common practice, but in times of emergency it may be 
-necessary to obtain from а battery the “extra watt." 


The Wimbledon Case.—At a meeting of the Wimbledon 
"Council on March 20th, a letter was received from the Mayor, 
referring to the libel action brought by Mr. H. Tomlinson- 
Lee, formerly the Council's electrical engineer. The Mavor, 
who offered to resign, disclaimed any animosity against Mr. 
Тее, and disagreed with.the verdict. A vote of confidence was 
ipassed by the Council. 


NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal Mzssms. SzrroN-Jowzs, O’DELL AND 
Starnes, Patent Agents, 285, High Holborn, London, W.C. 1. 


W. H. Woods. March 8th. 


6,740. '' Head telcphones."' 
W. Vogelsang and Vox Maschinen Akt. 


6,751. ** Telegraphic apparatus." 
Ges. March 8th. 

6,757. '' Electro-magnetic impulse responding apparatus for telephone sys- 
tems," Automatic Telephone Manufacturing Co., Ltd. (Automatic Electric 
Co.). March 8th, 

6,760. '' Wireless telephony." Р. Elphick. March &th. 

6,761. '' Time switch." Landis & Gyr Akt. Ges. March 8th. 
land, August 17th, 1922.) 

6,766. " Prevention of overheating: electrically-heated irons, &c." C. А, 
Simpson, March 8th. (New Zealand, April Ist, 1922.) 

6,771. “ Fault detector for testing electric circuits." Н. E. S. Hok. 
March 8th. 

‚773. “ Synchronised asynchronous machines. 
trique. March 8th. (France, April 22nd, 1922.) 

6,775. ‘‘ Spiral filaments for electric lamps and thermionic valves. and 
machines for winding same." F. H. Anstee. March 8th. 

6,784. '' Apparatus for reception of wireless telegraphy. &c." Н. С. 
Cameron. March 9th. 

6,848. '' Miners’ electric safety lamps, &c." W. J. L. Sandy. March 9th. 

6,860. '' Electrodes for arc welding and metal cutting." W. R. J. Britten 
and District Chemical Co., Ltd. March 9th. 

6,866. ''Insulators for electric railways, &c., having overhead wires.” 
Sir P. Dawson апа F. W. Fawdry. March 9th. 

6,868. '' Electric swivel for telephone cords, &c." W. F. Grove. 

6,875. '' Electric connectors," Е. S. Russell. March 9th. 

6,883. '' Tube-feeding apparatus.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). March 9th. 

6,884. '' Electric measuring instruments," K. Edgcumbe, E. I. Everett, 
and F. E. J. Ockenden. March 9th. 

6,892. '' Electric heating elements.” 
Ltd. March 9th. 

0,914. “ Вене ш reventing radio reception on power, light, &c., wiring 
systems." B. "igers. March 10th. 

6,915. ~“ issih pos for wireless receiving apparatus." T. E. Beau- 
mont. March 10th. 

6,921. '' Device for audibly indicating whether elect?ic light is out." F. 
Fairer and A. Shaw. March 10th. 

6,930. ‘* Electric apparatus for measuring concentration of electrolytes in 
water." К. C. D. Hickman. March 10th. 

6,931. '' Electric switch." J. I. M. Hogg. March 10th. 

6,932. '' Cooling devices for sparking plugs." W. E. Holdom. 

6,934. '' Wireless apparatus." D. M. Scanlon and M. R. Scanlon. 


(Switzer- 


э” 


Compagnie Générale Elec- 


March 9th. 


N. C. Barrett and Benham & Sons, 


March 10th. 
March 
6,951. '' Electric condensers.” H. Stevens and A. J. Stevens & Co. (1914), 
Ltd. March 10th. 

6,964. * Shade holder for electric, &e., lamps." A. Wilkinson, March 10th. 

6,970. ** Electric igniter for photographic flashlight powder." J. C. Swan. 
March 10th. 

6,979. ‘ Electric insulators.” F. We Schildt. March 10th. 

6,990. '' Wireless loud speakers." А. F. Herbert. March 10th. 

6,991. “ Apparatus for wireless telegraphy and telephony." Т. W. Ward- 
Miller and Sterling Telephone and Electric Co., Ltd. March 10th. 

6,992. ''Crvstal detectors." T. D. Ward-Miller and Sterling Telephone 
and Electric Co., Ltd. March 10th, 


7,017. '' Electric power transmission systems," А. M. Taylor. March 12th. 
7,018. ''Junction boxes for electric power transmission systems." A. M 
Taylor. March 12th. 


7,028. '' Aerials for wireless telegraphy, &c." S. T. Headley and J. Tee. 
March 12th. 

7,047. “ Method of repairing bonds for permanent way of electric tramways, 
&c." E. Clark. March 12th. 

7,048. *'' Electric heating apparatus.” 
March llth, 1922.) 

7,051. '' Receiving broadcast signals." G. W. Hale. March 12th. 

7,052. “ Telephone or headphone terminal board." J. Joanes. March 12th. 

7,055. * Electric light bracket." Sir D. L. Salomens. March 12th. 

7,006. ** Wireiess receiver." E. Bonella. March 12th. 

7,004. ''Sparking coils for internal-combustion engines." 
March 12th. 

7,067. *'' Electric motors." T. Yamamoto. March 12th. 

7,071. "' Wireless valves." H.C. Phillips. March 12th. Я 

7,072. ‘* Combined filament rheostat and holder for wireless valves.” 
R. J. W. Heath. March 12th. 


E. Seregni. March 12th. (Italy, 


F. W. Lan- 


vt 


7,075. “ Switches for variable electric resistances, &c." Т, L. Jones. 
March 12th. 
7,083. '' Contacts for electric knife switches." W. J. Gibbons. March 12th. 


7,093. ‘* Aerials for wireless telegraphy, &c." J. C. Round, March 12th. 

7,103. *'' Producing progressive breaking of electric currents." C. Chilowsky. 
March 12th. (France, March 16th, 1922.) 

7,106. “ Electric switches,’ British Thomson-Houston Co., Ltd. (General 
Electric үз March 12th, 

7,109. '' Plates for electrolytic cells." L. Murphy. March 12th. 

7,114. * Electric heating device.” L. Gernigon and G. 
March 12th. 

7,117. ** Crystal detectors." E. A. V. Sanítleben and Telephone Manufac- 
turing Co., Ltd. March 12th. 

7,122. “ Electric-light fitting." А. 


Schauly. 


E. Bawtree and S. B. Marshall. 


March 12th. 

7.131. '' Means for exciting and igniting arcs in metal vapour rectifiers.’ 
Akt. Ges. Brown. Boveri et Cie. March 12th. (Germany, мн llth, x») 

7,146. “ Voltage controlling device for dynamos.”’ C. ‘Hubble. 
March 12th. 

7,151. ‘* Electric condensers.” Р. E. Wells. March 12th. 

7,154. “ Means for earthing overhead electric conductors." Р. G. Mitchell 
and H. J. Williams. March 12th. 

7,159. “ Variable condensers for wireless telegraphy, &c." A. E. Watson. 
March 13th. 

7,167. *“ Electric conductors for alternating current." Т. F. Wall. 
March 13th. 

7,190. “ Wiring strips." Н. F. V. Stagg. March 13th. 

7,192. “ Devices for charging accumulator cells.” A. R. Angus. 


March 13th. 
7,39. *'' Electric switches." F. W. W. Baker and C. E. Green. March 13th. 
7,203. “ Automatic, &c., telephone systems.” W. Cornell and Coventry 

Automatic Telephones, Ltd. March 13th. 

7,220. ** Electric heating element." W. Weckes. March 13th. 

7.222. “ Means for amplification of audible waves or vibrations in wircless 
receiving apparatus," Е. E. Саден and J. E. Neall. March 13th. 

7,235. “ Wireless receiving apparatus." G. Poulton. March 13th. 

7,252. “ Electric furnoce melting of manganese scrap." E. С. R. Marks 

(American Manganese Steel Co.). March 13th. 

7,258. “ Electric furnaces.” Finspongs Metallverks Aktiebolag. 

(Sweden, March 29th, 1922.) 


March 13th. 


7,259. ‘* Electric battery cells." — Soc. Anon. le Carbone. March 13th. 
(France, May 4th, 1922.) | "NP 
723939. '' Crystal detectors for wireless reception.” Н. H. Groves. 


March 13th. 
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7,293, 6.—" Denamo-clectric machines." — Soc. Anon. Electrolabor. March 
иһ. (France, March rth, 1922. 

02, t Trolley cars for. perambulators, &c." E. D. Field. March 14th. 

1247. t Means for introducing capacity effects in alternating-current. sys- 
tems Ас.” Т. ЕК. Wal. March 14th, 

SEM. 7 Electrically-iluminated signalling apparatus. far vehicles." N. 
Milnes and F. Weavill.. March 14th. 

$9901. 7t Electrie. apparatus for hphting fires." W. Burke. March. 14th. 

ТЗЭ). °° Magnetic blow-out devices for electric circuits, interrupters, &c."' 
Meiropolitan-Vickers Elecarical Co., Ltd., and М, E. North. March 141. 

(300, 8 Eb trie burgisr alarms." B. Harrison. March HHth. 

1,972. "Wireless. telegraphy, &c." V. SN. Roberis. March l4th. 

$80. °° Electrice iron, Metropolitan-Vickers Electrical. Co., Lid. March 
lth. (United States, March 23rd, 1:22.) 

AN3, 8 Electrice wire connections." R. W. G. Morrison. March 14th. 

T.3958. Dy namo-clectric machinery," Sir С. A. Parsons and J. Rosen. 
March. 14th. 

7.45. Loud-speoaking and sound collecting, &c., apparatus. J. J. Hine 
and 6G, Palmer. March 14th, 

DA. UoWireless aerials.” E. W. Hynes. March. 14th. 

Ай. 8° 8Sealingsin. machines" Bridish Thomson-Houston. Co., Ltd. March 
lb. (United States, April 24th, 1922.) 

7.437. t Electrice soldering irons." — British ‘Thomson-Houston Co., Ltd. 
(Compagnie Française Thomson-llouston). March Hdth. 

C4400 | Sparking plugs,” D. Zimmerman. March 15th. (France, March 
loth, 1922.) 

SAOZ2. | Mountings, &e for telephone receivers.” H. J. 
March loth. 

(400. U Ebectric switches" H. J. Dean-Osgood. March 15th. 
7.408, "U Electric contacts for weighing scales.” Automatic Scale Co., Ltd., 
and E. L. Bick. March 15th. 

THA “Carrier for electric lamp shades, &c." А, N. Haddow and A. P. 
Rutherford. March loth, 

TAT. 7 Device dor retaining troles on wires, &c." F. 
March loth. 

ТАМ, UC Generation, disvribution and control of. e'ectric power.” J. M. 
Scoir-Maxwell;. March Lath, 

TAR. '* Electric advertising signs, с. J. Y. Fletcher and J. В. Kramer. 
Morch Lith. 

COPS 1 Transmitting, recording or reproducing sound electrically." J. К. 
Quain. March 15th. > 

7008. ** Generation. of electric current." Air Liquide Soc. Anon. pour 
l'Etude. et l'Exploitation des Procédés G. Claude. March doth. (France, 
Мах Sih, 1922.) 
7.515, '" Vacuum electric tubes. E. Y, Robinson. March 15th. 
TO “Arrangements of electric converting apparatus," H. Barnes, Eng- 
lish Electric Co., Lid., and J. €. Wilson. March 13th. 

7.926. '' Number dials for automatic telephone systems, We.’ Е. Baker. 
E. А. Potithory, and Siemens Bros. & Co., Ltd. March 15th. 
36." Electric burglar ајаг. AL Bogaert and А. Noeguet. March 15th. 
sh. CC Headlights of motor vehicles.” M. J. Williams. March. 15th. 

(o. t Coin-actuated. switch mechanism for electric circuits." R. €. 
Graseby. March loth, 

7,547. 8 Protective apparatus. for alternating-current systems.’ 
Thomson-Houston Co., Ltd., and A. S. FitzGerald. March. Lith. 
Tots. ** Electrice switches.” British ‘Vho:mson-Houston Co., Ltd. (General 
Electric Coo. March. loth, 

Ton. t Neras apparatus" F. R. Butt & Co., Ltd., and C. M. Roberts. 
March loth. 

7.062, t Loud-speaking telephones," C. Leigh. March 16th. 
7.0600 С Electrostatic condensers. H. J. Dean. March 16th. 
TOON. 8 Electric telephones.”  G. A. Farmer. and H. W. 
Moreh Те, 

TOWN. ©“ Mine signalling device." R. S. Gardner. March 16th. 
7.9. t Electric terminals." L Н. Parsons. March. 16th. 
Tome. UC Electric light fittings or linierns." — W. Park, Sunderland Forge 
and Enginesring Co. Lid., and. H. Wight. March l6th. 

т.601. t Means for controlling. electric. circuit of scale mechanism." Auto- 
matic Scale Cos, Ltd. and E. L. Blick. March 16th. 

1,006. ' Receiving apparatus for wireless telegraphy, &c." J. B. Bolitho. 
March loth, 

(UID. Electric motor-driven apparatus for haulage, бс” AL W. Davies 
and Mawvor & Coulson, Ltd. March 16th. 

1,610. t Wireless. telegraph, X&c., apparatus." W. Kimpton. March. 16th. 
10011..." Device. for supplying water to tramway raik.” E. P. Brook. 
March 16th, 

edd. 7 Microphones, phonographs, &c." A. F. Sykes. March 16th. 
TALL CAO гел electric transmission lines.’ A. А, Bull and Callender's 
Cable and. Construction. Co., Ltd. March. 16th, 

1,022. "t Telephone, е. receivers.” H. H. M. Shurlock. March 16th. 
ТӨП. “ Multiple-core high-tension cable," Naamlooze Vennootschap Neder- 
landsche Kabel-fibrick. March. 6th. (Holland, March th, 10722) 
B “Ignition cutout, &c.,. for motor vehicles." E. J. Jenkyn. March 
Gth. 

1.646. Magneto-clectric machines," A. Massev-Allen and R. B. North. 
Mareh loh. 

1.630. t Inductance coils for wireless receiving apparatus," L. Chaway. 
Mareh 16th. 

$2801. C Fletrie accumulitors,’ 
Н. D» an. March 16th. 

72602. '" Means for starting electric motors." J. Sousedik and R. Suczek. 
March Irth. (Cz cho-Slovakiis, March 17ih, 1922.) 

05.072. ' Lightning or surge. — arresters.”? Electrical. Improvements, Lid. 
March 16th. 

06003. °° Spirking plugs.’ H. Mardell. March 16th. 
7.082. 7 Slider and contact bar for wireless tuning сой? H. E. Ming. 
March 7th. 

DOM. Crystal detectors for wireless telephony, &c." Burton, Delingpole 
and Co, Ltd, and J. T. Tiliev. March 170%. 

£404. '! Electric indicator for road tratfic;" C; Clarke and А. С. Jamieson. 
March. 17th. 

14060. Head lights of vehicles; W. Checketts. March. 17th. 


~ ~ pj- 


Brookes. 


Lennan. 
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, 


British 


Hemmings. 


’ 


Chloride Electrical Storage Co., l,td., and 


uc "Electric cut-outs and applications. thereof." H. E. Foard. March 
(Ch. 

$430. !'! Manufacture of. wiresdrawing dies, е" General Electric Co., 
м. (Patent Treuhand. Ges. fur Elektrische Glühlampen). March 17th. 

73433. °° Means for control of. electric machines.” R. A. R. Bolton and 
Fogush Electric Co., Ltd. March 17th. 

DOE. Npurking plugs, &c.” P. F. Gueniffev. March 17th. (France, 
March Imh, 19%.) | 

(4232. tt Generation of waves for wireless telegraphy, &c." H. Morris-Airev, 
C, Meth ws, C. Seymour, and G. Shearing. March 7th, | 

ТӨ U Blectric storage batteries.” J. F. Monnot. March 17th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2981. 
* Electric motors. British Thomson-Houston Co., Ltd. (General 
Lleitrie Со). August 26th, 191. 1193.879.) 
244013. ** Signalling systems employing electric oscillations." J. Scott- 
Taggart and Radio Communication Co. Lid. August doth, II. 1193.882.) 
28,243. '' Suppression. of higher harmonic voltages in alternatinu-current 
thnamos, 7 Aki. Ges, Brown, Boveri et Cie. October 28th, 120. (170.851. 


2,717. . 


28,264. '* Maynetowlectric machines," R. Busch Akt. Ges. November 8th, 
1920. (171,087.) 

28,757. © Method, of and device for separating suspended particles {rom 
electrically insulating fluids, more particularly gases," Lodge Fume Co., Ltd. 
(E. Moller). October 29th, IRI. (193,903.) 

29,322. '' Manufacture of thermionic valves." Naamlooze Vennootschap 
Philips’ Glocilampentabrieken, November 10ih, 1920. (171,379) 

31,7559. ''lron«lad electric switches.” №. Hope. November 28th, 1921. 
(193,935.) | 

31,843.‘ Windings for the armatures of dyn imo-electric machines.” W. B. 
Savers. November ših, 1921. (Сорпа applications 8082,22. and 16,362 22.) 
(193 940.) 

32,153. *' Working of telegraph cables.” E. S. Heurtin. December 1st, 
1921. (193,957.) 

52,173. “Signalling: apparatus for mines and the like.” 
D cember Ist, 1921. (193,958. ) 

32241. °° Electro-mapnetie devices for the distant control of electric 
switches," Civiingenieure. Seyfferth & Hansen Goes. December bth, 1920. 
d72,312.) 

42,583. '' Telephone systems." J. E. Pollak (Siemens & Halske Akt. Ge»). 
December 5th, 1921. (193, 980.) 

32,597. Intermittent: alternating. current induction train control systems." 
J. B. Regan. December Sth, 192]. (193,981) 

32,6028. '' Electric. pianoforte driers and the like." P. Watson, December 
Gth, 1921. (193.984.) 

32.716. Electric lamp fittings," British Thomson-Houston Co., Ltd. 
(General Electric Co.) December 6th, 1921. (198 988.) 

32,04. '* Magnetes;" H. Lewis, December зһ, 1921. (193,996.) 

33,098. "'' Electric. feeder connectors for contact. rails on electric railways." 
P. V. Hunter, J. Mather, and Callender's Cable & Construction Co., Lid. 
December Oth, 192]. (194,005.) 

43,099. ** Supports for electric. cables, pipes, and the like." К. A. D. 
Macallister, J. 585. McCallum, and Callender’s Cable & Construction Co., Ltd. 
December 9th, 1921. (194,000.) 

43,132. “ Method for increasing the frequenes of electric. currents.” H. 
Sefton-Jones (С. Lorenz Akt. без). December 9th, 1921. 194,007.) 

33,171. “ Apparatus for electrically precipitating suspended particles. from 
fuids." Siemens-Schuckerwerke Ges. June 28th, 1921. (Addition to 174,046.) 
(152 425.) 

33,420. '* Hivh-frequeney electric furnaces.’ 
cember ІЗ, 1920. (172,961) 

34.530. "© Indicator, sign and annuncistor devices and the like.” A. A 
Mead and Mead, McLean & Co., Lid. December 22nd, 1921. (194,033.) 

34,904. '' Controllers lor electric. motors and the Hike.” Electric Control, 
Led, А. West & Con Lid., O. Ellefsen, and Н, Brooke. December 24th, 
1921. (194,038.) 


G. M. Harves. 


» 


+ 


Westingbouse Lamp Co. De- 


1922. 


814. '' Process for the manufacture of telephone receiver cases." 5. О. 
Cowper-Coles. January 10th, 1922. (194,062.) 

NA. C Sparking plugs.” H. E. Fish. January llth, 1922. (194,063.) 

1,149. *' Electrical heat generators." L. G. de Kermor. January 13ih, 1922. 
1194.060.) 

1,235. “ High-fregueney telephony systems.“ Е, Pollok. 
1922. (Cognate application 1.848 22.) (194,070.) 

1.270. “ Electrical conductors." W. 5. Smith. 
(194,07 1.) | 

1,458. '*Сотго! of electric. motors." E. A. Binney and Metropolitan- 
Vickers Electrical Co., Lid. January 17th, 1922. (194,072.) | 

LOGGE '" Rlectrical ship propulsion. systems.” L. Miller, J. P. Campbell, 
and Metropolitan-Vickers. Electrical Co., Ltd. January ]9th, 1922. (194,075 1 

2,014. '' Packings of the bladed type and methods of manufacturing the 
same.” British. Phomsun-Houston Co., Ltd. (General Electric Со). January 
27h, 1922. 0194.055.) 

2,528. “ Electric propulsion of ships." C. C. Garrard and A. H. Railing. 
January 27th, 1922. (194,086.) » 

2,870. '' Methods of making articles of silica." British. Thomson-Houstun 
Co., Ltd. (General Electric Со). January Stet, 1922. (194,00) 

2,897. *' Dhermo-lectric. pyrometers," Birmingham Small Arms Co., Ltd, 
and А. К. Page. February Ist, 1922. (194.024) 

2,989. '* Electric power drives." A. B. Field and Metropolit in-Vickers 
Electrical Co., Lid. February Ist, 1922. (194,095.) 

З.М. CU! Electric apparatus for the destruction of insects and stinging Nies.” 
A. Zaccanti.. February 9th, 1922. (194,109.) 

4,790. '' Visual signalling apparatus for use in connection. with colliery and 
like winding." W. B. Dale, R. A. Hopkinson, and J. Hopkinson X Co., Ltd. 
February lith, 1922. (194,11ti.) 

4.760. “ Ampliher connections for wireless. telegraphy.” J. Massolle, Dr. 
J. Engl, and H. Vogt. February I8th, 1921. (175.657.) 

4,944. SS Ebectro-magnecs.” British DThomson-Housion Co., Ltd. (бетеге 
Electric Co.). February 20th, 1922. (194,107) 

6,223. V Electric. conductors suitable. for sealing into vitreous materji! 
British Thomson-Houston Co., Ltd. (General Electric Co.). March 2nd, 1922. 
(194,133. 

7,126. к Electric switch fuses;" Electrical Linprovements, Ltd., and R. W. 
Gregory. March 1th, 1922. (194,142.) 

7.346. “Uniting of metal bodies clectricilly;"' Р. Buckley and Buckles, 
Saunders & Co., Ltd. March 13th, 1922. (194,144) 

7,910. t Portable electric. light fittings." E. €. R. Marks (Colonial Lamp 
and Fixture Works Inc.) March 14th, 1922. (194,148) 

9,730, °° Boxes for carrying electric Lunps." H. G. Thompson and A. H. 
Stevenson, April oth, 1922. 194,174.) 

11.295. *'' Primary cells.” Soc. Anon. le Carbone. March 18th, 1922. 
(194, 182.) 


January lth. 


January 14th, 1922. 


12,393. “ Sparking plugs for internal-combustion engines." K. E. L. 
Guinness. Мау 2nd, 1922. (194,196. 


12,538. *"' Electric. torches," F. S. Johnson and Ever-Readwv Co. (Great 
Britain), Ltd. May 3rd, 1922, (194,197.) 

13,085. ** Leading-in conductors for vitreous material” Naamlooze. Vennoo:- 
schap Philips’ Glocilampentabricken, G. Holst, E. Oosterhuis, and J. C. 
Lokker. Мау 9th, 1922. (194,198) 

13,318. *'' Loaded signalling conductors." Western Electric Co., Lid. 
(Western. Electric Co., іпе.). May I0th, 1922. 194.200.) 

14.042. '*' Manufacture of electric incandescent lamps." 
Co., Lid. May 1th, 1921. (180,334) 

17,43». “ Dynamo-electric machines.’ British. Thomson-Houston Co., Lid. 
(General Electric Со.). June 24th, 1922. (144,221. 

18,333. "'" Loaded signalling conductors." Western. Electric Co., Ltd. 
August 16th, 1901, (184,783.) 

21,691. "* Wireless telegraphy.” H. Abraham. August 9th, 192]. (Addition 
о 169,997.) (184,475.) 

25.494. '' Electric switches," — Metropolitan-Vickers.— Electrical Co, Ltd. 
February 14th, 192]. (Divided applietion on 19225,6029.) (186,341) 

27,089. '' Electric head lamps for motor-cars and other like lamps." W. E. 
Marshall and P. G. P. MeCulloch.. April 27th, 1922. (Divided application 
on 190,408.) 41193,7135.) 

31,769. “ Cabinet talking — machines," 
December 17th, 1901. (190,460.) 

33,192. t Specd-controlling devices for railway and tramway trains.” 
E. Rodolausse. December oth, 1921. (Addition. to 162,617.) (189,811) 

33,587. '' Process for the manufacture of fused quartz by the electric. fur- 
nace," Soc, Anon. Quartz et Sifter, Dec comb or Ith, 1921. (190,476 

33,584. “ Process for the manufacture. of fused quartz by the electric 
furnace," Soc. Anon. Quartz ct Silice, December 6th, 1921. (190,477.). 
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ELECTRIC SHIP-PROPULSION. 


THE paper entitled ‘‘ Electric Ship-Propulsion," by Mr. 
W. L. R. Emmet, which was read at the Spring meeting 
of the Institution of Naval Architects (and of which, to- 
gether with the discussion, an abstract appears elsewhere 
in this issue) has served to re-awaken interest in this 
very important question. Mr. Emmet has for a number 
of years been associated with the General Electric Com- 
pany, of America, which firm has been responsible for the 
equipment of many of the vessels in the United States 
Navy that are propelled by electrical machinery, and he 
has therefore an intimate knowledge of his subject. He 
was responsible for the design of the machinery for the 
U.S. naval collier Jupiter, the tirst large ship in which 
electricity generated by turbo-alternators installed on 
board was employed to drive motors operating the ship’s 
propellers, aud it was the unqualified success of this 
equipment on а vessel in which the advantages of the 
electric drive were relatively small which led to the 
application of the turbo-electric drive to all the large 
vessels designed for the American Navy within recent 
years, comprising seven 30,000-h.p. battleships, four 
60,000-h.p. battleships, and four 180,000-h.p. battle- 
cruisers. It may be noted also that the Japanese Navy 
has begun to follow the lead given by the United States 
with the naval fuelling vessel Kamor, which has been 
built in America and equipped with electrical propelling 
machinery by the General Electric Co. This vessel, 
according to all reports, has proved successful beyond 
the expectations of the Japanese naval authorities. 

It is apparent, from the discussion which followed Mr. 
Enunet's paper, that the British Adiniralty is giving 
the question its most earnest consideration, although the 
advocates in this country of the electric drive will obtain 
but little comfort from the opinions expressed by its 
spokesmen,  Engineer-Vice-Adimiral Dixon and Sir 
Eustace d'Eyncourt. The decisions arrived at during 
the Washington Conference have, of course, materially 
altered the outlook of the naval architect, particularly 
as regards the largest class of naval vessels, and with the 
limitation of 35,000 tons fur battleships Imposed by the 
Conference, the question of the distribution of weight 
between armament, protection, and propelling ma- 
chinery in order to obtain the most effective fighting 
unit becomes one of considerable complexity. ^ It is 
admitted by Mr. Emmet that the turbo-electric drive in- 
volves greater weight than does the geared turbine drive 
of the same power, but the undoubted economy of fuel 
which tle former yields, particularly at cruising speeds, 
might more than counterbalance the additional weight. 
Mr. W. McClelland, the Director of Electrical Engi- 
neering at the Admiralty, who has made an inspection 
in Ameriea of the equipment of the U.S. naval vessels, 
speaking in favour of the electric drive, laid stress on 
this side of the question, particularly as it affected a 
vessel which might be crippled in action. He also spoke 
of the greater reliability of the electric drive as proved 
by the fact that, from information in the books of the 
American Naval Bureau, the cost of upkeep of the elec- 
trical equipment in naval vessels was practically 
negligible. This is not due so niuch to the simplicity of 
the electrical сеаг as to the elimination of the reversing 


turbines. With the turbines always running in one 


‘direction, it is possible to obtain greater steam economy 


by employing a far higher steam temperature than 1s 
possible where steam has to be changed over from one 
turbine to another, and he referred to the suggestions 
that have been made to use steam superheated to a tem- 


(521) 
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perature of 1,000 deg, F. or more, the practicability of 
Which has been contirmed by experiments carried out in 
America and Japan. 


The paper under review did not, however, deal exclu- 


sively with the problem of the electric propulsion of war- 
ships, although it must be admitted that the discussion 
was almost entirely on that side of the subject. Mr. 
Emmet referred also to the possibilities of the turbo- 
electric drive as applied to merchant ships, partieularly 
as regards large passenger liners, a type of vessel on 
which it has not yet been employed. In order to demon- 
sirate the possibilities of electric propulsion on vessels 
of this type, he considered first the Empress of Canada, 
а twin-screw vessel 648 ft. long and of 22,000 tons 
(gross), propelled bv double-reduction geared turbines of 
71,000 h.p., giving her a speed of about 21 knots. For 
a similar vessel electrically-propelled machinery of 
24,500 h.p. is proposed, comprising two turbo-alter- 
nators each of 9,500 kW capacity, driving two electric 
шоѓогз of 12,250 h.p. each. A considerable saving of 
space is obtained by arranging the turbo-generators on 
a platform above the engine-room floor, although it is 
suggested that if for reasons of stability this should be 
deemed inadvisable, the motors could be placed right aft, 
thus saving the space occupied by the shaft tunnels. 

The chief advantages of the electric drive are, first, 
the greater fuel economy, and secondly, the greater 
reliability. With regard to the first, it is estimated 
that the fuel consumption at full speed, using oil, would 
be only 0.811 lb. per shaft horse-power per hour, which 
would represeut a considerable saving in the cost of run- 
ning the vessel as compared with a similar geared tur- 
bine ship. With regard to the second, the increased 
reliability due to the elimination of the astern turbines, 
and more particularly the elimination of the double- 
reduction gearing, would also represent a considerable 
monetary saving per annum. In British naval vessels 
there have not been very many troubles with the gears 
owing to the fact that the speeds are such as enable 
single-reduction gearing to be employed. But in mer- 
chant ships running at lower speeds, a lower speed of 
rotation is demanded at the propellers if the maximum 
propulsive efliciency is to be obtained in conjunction 
with an economical high-speed turbine, and hence it is 
necessary to use double-reduction gearing. It is with 
these gears that so many failures have occurred, and the 
possibility of emploving the electric drive to obtain the 
desired speed reduction between the turbine and the 
propeller is one which should appeal to the majority of 
shipowners. It might be urged that for one of the big 
liner companies to build a ship of the size under con- 
sideration and equip it with turbo-electric machinery 
would prove too costly an experiment for any single firm 
t> undertake, but in view of what has already been done 
with naval vessels, it would appear as though the matter 
had gone beyond the experimental stage, and that there- 
fore the commercial success of such a vessel would be 
assured. 


Ee————————— H—ÓÀM—M À 
 ————— тшт 


Is spite of the grievance under which 

Contractors and electrical contractors labour in dealing 
“ Radio.” with radio-telephony, there is a wonder. 
ful opportunity for them to do good 

business in this new line; but it is so new, and in some 
respects so mysterious to the uninitiated, that the trade 
presents many technical difficulties to those who are 
accustomed only to the comparatively simple phenomena 
associated with ordinary installations. Hence, having 
adjured the contractor to take up the sale of radio 
apparatus, we feel it incumbent upon us to help him to 
master the interesting problems and peculiarities of 
radio-telephony, and to that end we have obtained the 
assistance of Mr. Percy W. Harris. one of the most lucid 
writers on the subject. In the article which is com- 
menced elsewhere in this issue, the author, avoiding the 
more abstruse aspects of what is in reality an exceed- 
ingly complex branch of science, endeavours to reduce 
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the subject to its simplest terms, and at the same tinie 
gives the reader many valuable hints with regard to the 
unexpected properties of high-frequency currents. 

In the ordinary course, the electrician who is not 
engaged in telephony or telegraphy is not in the least 
concerned with the capacity of a condenser; but in 
radio-telephony, capacity is the dominant factor—the 
aerial antenna is in effect one plate of a condenser, the 
earth being the other. The facility with which high- 
frequency currents '' pass through ' a condenser of 
alniost negligible capacity, whilst of the utmost utility, 
is also a fruitful source of 'ísnags ` upon whieh the 
tyro may be wrecked. With inductance the electrician 
is better acquainted, but the remarkable results of suit- 
ably combining inductance and capacity in an oscillat- 
ing circuit, though only too familiar to maius engineers, 
never before have engaged his attention. When ‘ve 
change from a frequency of 50 to about 1,000,000 cycles 
per second —in itself an almost inconceivable magnitude 
—it seems only reasonable that we should expect to mect 
with new and strange phenomena ; and we certainly do 
meet with them. There is no finality to the resources of 
electrical science, which enables us to ''see" through 
steel plates and to make a whisper heard a thousand 
miles away. 


ELSEWHERE in this issue Mr. W. H. 
The True Aim Stoker, K.C., commences a critical 
of Whitleyism. summary of the situation in the electri- 
city supply industry with a parti- 
cularly apt quotation from Lord Askwith’s book on in- 
dustrial problems. The great value of the Whitley 
Councils lies in the facilities which they afford for tle 
friendly discussion of questions that arise, for the good 
oi the industry concerned; they should not be used to 
promote the interests of a particular party at the ex- 
pense of another, nor should they be made the means of 
furthering ends irrelevant to the purposes for which 
they were set up—their proper function is to serve each 
its own industry with single-minded honesty of purpose 
and goodwill. The atmosphere of the debates should be 
one of mutual understanding, and agreement should be 
the constant aim of the parties represented at the 
Council table. 
Mr. Stoker, who was responsible for the famous award 
** No. 9281 " which vindicated the right of power station 
engineers to adequate remuneration for their services, 1% 
familiar with the conditions prevailing in the electricity 
supply industry, and is clearly a supporter of the 
Whitley svstem, which was founded for the purpose of 
improving the relations between employers and em- 
ploved. We trust that his comments will be read and 
appreciated by both parties on the National | Joint 
Board, and that they will help to develop that spirit of 
'* mutual collaboration and joint effort " by which its 
meetings should be characterised. 


Sır РнцилрР NasH's first speech as 

Sir Philip Nash chairman of the Metropolitan-Vickers 
on the Electrical Electrical Co., Ltd., was a calm and 
Situation. businesslike review of the position. 
There was no attempt at enthusiastic 

prophecy of immediate prosperity, nor can it be fairlv 
said that the board held a gloomy view in regard to the 
situation. The speaker took a broad view of conditions 
generally, and gave a plain statement of facts regarding 
the activities of the company as affected by such condi- 
tions as they exist here and in the overseas markets. In 
considering all engineering speeches this year, we have 
to bear in mind that last year’s operations were 
seriously affected by the dispute in the trade, as well as 
by Continental uncertainties. The effects could not 
pass off all at once, but Sir Philip, like other authorities 
in the industry, sees signs of, as well as reasons for. 
recovery. In regard to the prospects of business in the 
coming year, he “© cannot say more than ” that, in his 
opinion, ''conditions are somewhat more favourable 
than they were a few months ago." He “ thinks” that 
there is a prospect that the industries of the United 
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Kingdom will in the near future be able to purchase elec- 
trical equipment more readily than has been possible 
during the last few years. Taxation burdens have 
handicapped all industry, and the depression of the 
latter has lessened its demands upon electrical manu- 
facturers. Sir Philip obviously anticipates some 
шеахиге of consideration at the hands of the Chan- 
cellor, but he has hopes also of increased business from 
electric traction and from the advance of domestic elec- 
tric applications. The backwardness of this country in 
the use of electricity, in comparison with the United 
Ntates, serves to emphasise the vastness of the scope for 
progress in and advantage to practically every depart- 
tent of the industry here as electricity supply develop- 
ment really reaches its proper place in the life of the 
people. Turning from the Home to the export market, 
Sir Philip Nash unfolded a story of Metropolitan- 
Vickers enterprise in Australia, New Zealand and South 
Africa, indicating briefly the outstanding features in 
these markets ; he showed too that the company had been 
able to secure business on the Continent which would 
assist In extending its operations there when things im- 
proved. In India, where unsettled conditions had pre- 
valled. things were settling down ; and in the Argentine, 


‘Brazil and the Far East the company had, by means of | 


direct representation, been endeavouring to build up an 
export business to ensure a steady manufacturing load 
at Trafford Park. It may surprise some of our readers 
t» learn that approximately one-half of the company's 
business done last vear came froin abroad. The ex- 
planation of this circumstance, however, lies in the fact 
that a very large single order came from South Africa. 
The industrial electrical research activities at Trafford 
Park have long been “© well ahead," and a high-pressure 
laboratory is now being added for the purpose of investi- 
gations up to voltages considerably in excess of those in 
commercial use, thus better equipping the company for 
dealing with high-voltage transmission developments. 


A coop deal of encouragement may 

British be derived froin the speech delivered 
Insulated: by Mr. George Taylor at the annual 
Mr. Taylor's meeting of Тһе British Insulated 
Speech. and Helsby Cables, Ltd. The year 
1922 proved to be a very difficult and 

trving one for many engineering concerns, but the com- 
pany has come through the ordeal with the satisfactory 
aistribution of 15 per cent. on the ordinary shares, and 
the new year has, so far as the first quarter is con- 
cerned, brought in a good deal of business. The work 
actually in progress in the engineering and contract- 
ing department ensures not only a repetition of last 
vear's experience, bute contracts reasonably regarded 
as in prospect will produce greater activity.  '' Things 
look better than they did last year,” says Mr. Taylor, 
for there is more work on the order book than there 
was tlien. 
‘а spurt"' in the trade, but neither the chairman nor 
anvbody else can foretell with anv degree of certainty 
whether that “© spurt "' will continue or will decline. We 
аге optimists all regarding the future of the electrical 
industry, but experience has shown that unexpected 
factors sometimes cut across our fondest hopes and defer 
their fulfilment for a time. The company has completed 
its £700,000 contract in connection with the Melbourne 
railway electrification, but large operations of a similar 
class for the South African State Railways have taken 
its place, and. of course, as railway electrification really 
' gets going," other big things of the same kind will 
arise. Of the B. I. & H. business in other directions, 
such as accessories manufacture (in readiness for meet- 
ing the requirements of the trade as it improves),. the 
extensive production of finished copper wire (5,000 to 
6.000 miles per day) and the manufacture of ©“ British 
Union "' electric lamps, the reader will find particulars 
in our ''City Notes." Those who have followed our 
various statements regarding the Indian market and its 
comparatively new difficulties will note with interest 
that the new conditions have been met by the company 


Indeed, there has been what might be termed ' 


purchasing an Indian cable factory which was in course 
of construction. The works are now approaching com 
pletion, and soon the company will be in a peculiarly 
favourable position for tackling business on the spot 
because of local production. There have been many 
reports of British electrical and other manufacturers 
investigating Indian possibilities in the matter of over- 
seas production. Here we have a practical carrying-out 
of what is more or less an experiment and one which 
will be followed with interest, but there is little reason 
to fear that it will not be fully justitied by the results. 
As one would expect from a concern of such repute, the 
policy of husbanding its resources and increasing the 
sum carried forward has been continued this year with 
the object of consolidating the financial position in 
order that fhe company may be the better able to meet 
““ any conditions of bad trade that may arise." 


РА 


Tue chairman of Messrs, A. Reyrolle 
and Co., Ltd., was able to report at the 
recent annual meeting that the com- 
pany’s sales for 1922 were 11 per cent. 
hieher than those of 1921, with a resultant increase in. 
profit, though the latter was partly due to economy 
effected in cost of production. The company is in the 
position of having to extend its workshops in order to 
satisfy the demand which has arisen for quicker 
deliveries. There are apparently no misgivings regard- 
ing this expansion policy, for the volume of the prospec- 
tive demand is very promising. The company has long 
displayed an enterprising spirit, both at home and in 
overseas markets, and its present experience 15 that 
buyers are less nervous than they were in placing orders. 
During the past three months a considerable improve- 
ment in business has been recorded. This is attribut- 
able to two main causes—the gradual return of con- 
fidence and the progress of electrical development. 
With its extended facilities for production, the conpany 
hopes to be able to avail itself to the full of the growing 
improvement in both of these connections. 


Switchgear 
Production. 


THE recent meeting of the National 
Alliance of Employers and Employed, 
held in the City of London, was de- 
signed to help forward the movement in the direction of 
ereater harmony in industry. We hope that it will 
achieve its object. But whatever the outcome in this 
respect, the meeting has unhappily once again brought 
befure the public eve the rivalry that exists between the 
Alliance and the Industrial League and Council. What 
is better than rivalry in good works when it be conducted : 
in a peaceable spirit? But unfortunately Sir Peter 
Rylands is reported to have claimed at the meeting that 
the Alliance was the ‘‘ one and only " movement that was 
definitely directed to combating industrial unrest, &c. 
This brought hot on to the war-path Lord Burnham and 
Mr. G. H. Roberts, the joint presidents of the Industrial 
League, who in a large type letter in The Times denied 
that the Alliance was the only movement, and declared 
that the League existed for precisely the same objects, 
and indeed was older than the Alliance. 

Other letters followed from both sides. Sir Peter 
explained that a short quotation in the Press had given 
a false impression of what his speech as a whole was 
intended to convey, but he re-asserted that the Alliance 
could claim to be the only movement definitely directed 
to combat industrial unrest along certain. indicated 
lines. To this the joint presidents of the League replied 
accepting Sir Peter's assurance, and alluding briefly to 
the ‘‘ representative principle," and here, we suppose, 
the matter rests—temporarily? 

Our own inclination is to cry: “© A plague on both your 
houses | "—get on with the job! As onlookers who have 
followed both movements fairly closely from their initia- 
tion, we deplore these petty differences—they certainly 
can bring no good to the movement toward harmony 1n 
industry—what thev well may do is to bring it into 
ridicule. Better that both bodies should put up the 
shutters than that this sort of thing should continue. 


Harmony! 
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THE ENLARGEMENT OF THE CITY & SOUTH LONDON RAILWAY TUBE. 


Not every reader of this journal is aware that the City designs which have since been evolved, their successful 
and South London Railway was designed for mechanical performance enabled the City & South London to become 
haulage, and that the adoption of electric power was an the first underground electric railway in the world— 
after-thought. Fortunately this bold decision was made wholly British from start to finish. 
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Fic. 9.—FRoNT VIEW or SHIELD. 


But from the earliest days the 
small diameter of the tubes (10 ft. 
2 in. inside) imposed severe restric- 
tions on the construction of the 
roling stock and on the carrying 
capacity of the railway ; all the later 
tubes were made large enough to 
accommodate roomy vehicles which 
could run out on existing surface 
railways, with wise foresight which 
has been abundantly justified by, 
shall we says the outcome. The con- 
centration of the tube railways in the 
hands of the London Underground 
group emphasised the drawbacks 
of the small South London tubes, 
and had not the war intervened the 
latter would have been enlarged long 
ago. The work is now in progress 
on parts of the line which were 
closed for the purpose last year, and 
by the courtesy of Messrs. Sir 
William Arrol & Co., Ltd., we are 
enabled to illustrate herewith the 
shields with which the operation is 
carried out—improved in design, 
but still in essence the same as the 
shields invented by engineer Great- 
head for the boring of the pioneer 
tubes which they are now enlarging. 

The present shields have the ad- 
vantage that thev have only to deal 
with an annulus of soil 13 in. in 
radial thickness, whereas the 


e : ' original shields had to bore 
in time to avoid loss of time and labour, and though the a hole 11 ft. in diameter in the solid clav; on the 


original electric locomotives were vastly inferior to the other hand, the Arrol shields have had to be made 


Fic. 3.—Rear VIEW, SHOWING CROSSHEADS OF Rams. 
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annular themselves, with an external diameter of 
12 ft. 10 in. and an internal diameter of 10 ft. 8 in., to 
allow traffic to pass oh the existing railway—a unique 
feature of the present undertaking. The shield is 
armed with a cutting edge as illustrated, and 1s pressed 
forward into the clay by ten hydraulic rams, which bear 
against the cast-iron lining of the tube: The overall 
length of the shield is 9 ft. 2 in. over the upper part of 
the cutting edge, and 7 ft. 5 in. over the lower part. 
The edge is of cast steel, in three segments, and is 
securely bolted to the cylindrical skin plates and to the 
heavy central ring, which 18 of cast iron in five seg- 
ments. Two steel packing plate rings are interposed 
between the cutting edge and the central ring. The 
latter, which carries the cylinders of the hydraulic rams, 
is bolted to the skin plates ; these extend to the rear and 
form а chamber in which the cast-iron segments of the 
tube are erected. АП the old segments will be utilised, 
with small segments added. The rams have a stroke. of 
1 ft. 11 in., which enables one complete tunnel ring to be 


assembled after each working stroke; two rings can be 


-erected: in four hours, the working time available per 


night. The rams are provided with cast-steel cross- 
heads, and are made of forged steel, working in cylinders 
of cast steel with gunmetal liners; each ram can ‘be 


separately controlled by suitable valves, to enable the 


shield to be steered or to cope with obstructions of 
unequal resistance. The hydraulic pressure used is 
1,800 Ib, per sq. in., and each ram exerts a force of 30 
tons, so that the shield is urged forward by a total pres- 
sure of 300 tons. The outer surface of the shield is 
smooth, but the longitudinal butt straps serve as guides 
tending to keep the shield on a level keel. "The shield 
is so constructed that it can be dismantled without 
the necessity of providing a special chamber for the 
purpose. The track will be relaid.. The carrying capa- 
city of. the line will be doubled, and the speed of trains 
inaterially increased, the journey from Edgware to Clap- 
ham occupying 45 minutes, and that from Golder’s 
Green to Moorgate 20 minutes. 


THE ELECTRIFICATION OF THE ITALIAN RAILWAYS. 


A New 3,000-b.p. Three-phase Locomotive. 


By 


Tue Italian Government is devoting special attention to 
the electrification of the railways, in order to ‘profit by 
the abundance of water in Italy in compensation for the 
luck of coal. 

When war broke out, the network of electric pailways 
in use in Italy reached a total length of 433 km. When 
peace had been concluded, the interrupted work was at 
once resumed with remarkable activity, and a vast new 
programme for the execution of the plans of the Govern- 
inent was mapped out. The electric lines, which now 
amount to 528 km., will probably be carried to 770 km. 
during the course of this year, and the construction of 
another 400 km. is already in progress, while the elec- 
trification of several new lines will 
be initiated during the same period. 

Not only the lines, but also the 
railway material will undergo a 
complete transformation. The 
Italian State Railways have already 
ordered a considerable number of 
new electric locomotives, of which 
the first have already been placed in 
service. Among these is a new type 
of special interest on account of its 
high capacity of 3,000 h.p. and of 
other new technical details, applied 
for the first time to an electric loco- 


motive. | 
These locomotives have been 
specially designed for the Italian 


mountain lines’ which carry freight 
and .the international through 
passenger trains. Most of these 
lines have a grade of 2.6 and 2.7 per cent., and some- 
times even 3.5 5 per cent., as, for instance, the Mont- 
Cenis line between France and Piedmont and the Giovi 
line between Piedmont and Liguria. The new locomo- 
tives have been designed and built by the '' Ing. Nicola 
Romeo ” Co., of Milan. 

The total weight of 75 tons is equally distributed on 
the five coupled axles, and the two asynchronous three- 
phase motors are fed directly from the line at 3,600 
volts, 163 periods. Each is rated at 1,400 h.p., and the 
temperature rise does not exceed 75 deg. C. | 

Bv means of a triangular rod the motors drive 
the middle axle of the locomotive, the other axles 
being coupled to the aforementioned. опе by means 
of normal connecting rods. 


i 
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The two motors are equipped with control gears which 
makes it possible for ћеш to operate with 12 or 8 poles, 
and together with the possibility of series-parallel con- 
rection, four normal speeds may be obtained, viz., 154, 
25, 33, and 50 km. per hour. 

A new feature is the fact that all the bearings of the 
two motors can be inspected and adjusted from the out- 
side. Though of considerable diameter, the motors 
have an air gap of only 2 mm.; therefore, it is most 
important that it should be possible to inaintain the 


rotor in the exact centre of the stator and to compensate 


for the wearing of the bearings. 
The starting of a locomotive is effected by connecting . 


SLECTRIC LOCOMOTIVE. 


1.—A NEW ITALIAN 


the rotor windings with a liquid variable resistance. 
This rheostat, of a completely new type, is controlled by 
compressed air, and is rendered automatic by a 
governor. 

Besides the two tractive motors, the line at 3,600 volts 
also feeds two transformers -of 12 kilowatts, which 
reduce the pressure to 100 volts and serve to supply 
power to all tne auxiliaries of the locomotives, namely: 
'l'wo motor compressors for the production of the com- 
pressed’ air necessary to operate auxiliary parts of the 
brake; one fan for cooling the main motors: one set of 
fans for the rheostat ; one set of pumps for the rheostat ; 
and one electric boiler with feed pump to produce tlie 
steam for heating the passenger compartments during 
winter. 
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For the first time, profiting by the extreme simplicity 
of this locomotive, only one cab for the conductor has 
been constructed at one end of the engine. "This 
arrangement presents no difficulties when running in 
either direction, as the cab occupies a more elevated 
position than the rest of the locomotive; at the same 
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Fi: 2.—Fronr View or LOCOMOTIVE. 

time it has the immense advantage that the entire 
apparatus of control is immediately within reach of the 
driver, thus eliminating the necessity of duplicating 
these contrivances. Owing to this arrangement it has 
further been found possible to collect in the free middle 


part of the locomotive the high-voltage appuratus and 


all conductors in a completely separate and isolated 
position. Access to them can only be had in case of 
necessity after taking special precautions and having 
lowered, and therefore disconnected, the trolleys. 

At the other end of the locomotive (opposite the con- 
ductor’s cab the starting rheostat and all accessories, 
pumps, fans, &c., are located. 

When the locomotive gives its normal rating during 
operation, the efficiency of both motors is between 85 and 
97 per cent., with a power factor varying between 75 
and 85 per cent. for the speed obtained by series con- 
nection, and between 80 and 97 per cent. for the speed 
obtained by parallel connection. At a speed of 33 km. 
per hour the locomotive can develop a tractive effort of 
16 tons. It is able to develop a considerably greater 
power when starting, either at the above-mentioned 
speed, or at any other. 

Thus it will be realised that the tractive effort of which 
this locomotive is capable is very great compared to its 
weight. As a matter of fact it can, when starting, 
develop a force that corresponds to one quarter of its 
adhesion weight—a remarkable result, especially in com- 
parison with those obtained by the largest single-phase 
locomotives. For instance, the new single-phase loco- 
motives of the Swiss Gotthard line develop 2,600 h.p. 
with a total weight of 124 tons (adhesion weight 104 
tons). 

The Romeo Co. is building two other series of electric 
locomotives, also intended for the Italian State Rail- 
ways. They, too, will be chiefly used for the fast 
passenger and freight trains and will reach a speed of 
from 75.to 100 km. per hour. 
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WIRELESS HINTS FOR ELECTRICAL CONTRACTORS. 


| By PERCY 


Ir is one of the peculiarities of wireless telephony that 
the more the beginner knows of ordinary electrical 
work the more confused does he become when endeavour- 
ing to master the intricacies of the new art. The tyro, 
unacquainted with the elements of electricity, accepts 
without question what he is told in the text-books, but 


the electrician, already well versed in lighting, tele- 
phone, and power work, is liable to assume that the 


rules of electricity as met with in his daily work can 
be applied at once to wireless practice, which is emphati- 
cally not the case. ' 

Take one example which came to my notice a few 
days ago. A London firm of electricians had obtained 
the agency for a good line of wireless apparatus— 
simple but well-made sets which can be used under any 
broadcast licence—and for demonstration purposes had 
installed one of the better sets in its showrooms. 
Seeing that they were situated at no great distance from 
the London broadcasting station, there was no difficulty 
about the strength of reception, but the firin felt that the 
set was not giving the results it should, and, compared 
with another kind of apparatus installed by a rival 
house near by, and using the same nuniber of valves, the 
results were not impressive. The manufacturer of the 
set happened to visit the showroom to see how business 
was progressing, and the state-of affairs was reported 
to him. He tried the set, glanced round the room, and 
in à quarter of an hour, much to the surprise of the 
manager, increased the strength of speech and music 
several hundred per cent, 

What was the trouble? Simply that the electrician 
had taken the aerial lead from where it entered the 
huilding and had fastened it to the wall and along the 
floor to the instruments, just as if he had been wiring a 
bell. The . manufacturer removed this wiring and 
installed a lead kept well away from the wall, taking 
the shortest path to the aerial terminal of the instru- 


W. 


alternating currents. 


times, but about a million times, 


HARRIS. 


ment. 
tween good and indifferent results. 
consideration will show us why. 

A broadcasting station consists of three main parts. 
First, we have some means of producing high-frequeney 
These high-frequency currents 
are generally known as “‘ oscillations,’ but the elec- 
trician will find it easier to think of them as alternating 
currents which change their direction of flow, not fifty 
a second. These high- 
frequency alternating currents are produced by special 
forms of wireless '' valve’’ or ‘‘ three-electrode tube.” 

Sécondly, we have some form of microphone appara- 


This simple change made all the difference be- 
A few minutes’ 


‚ tus for modulating the strength of these currents just 


as we modulate the current of an ordinary landline 
telephone. This microphone apparatus is generally in- 
stalled in the '' studio °> where the artistes perform. 16 
is. sometimes installed in a theatre, from which the 
telephone currents are led by cable to the broadcasting 
station. 

Thirdly, we have a means of radiating electric waves 
broadeast into space, so that they may be received bv the 
listener. This is known as the “ aerial," and consists 
of a system of wires suspended between masts above the 
station, The modulated high-frequency currents are 
made to flow in these wires (really they run in and out 
of the condenser formed by the wires and the earth 
around), and the extremely rapid pulsations of electricity 
so set up disturb the surrounding space and radiate 
waves of free electricity in every direction, just as the 
rapid vibrations of a circular saw will send out sound 
waves in all directions from the mill. 

As the strength of the electric currents in the aerial 
pulsates in sy mpathy with the microphone vibrations, so 
do the radiated waves vary in intensity. They flv 
through space at a uniform speed, maintaining an equal 
distance from one another, the distance heing known 


t 
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as the ''wavelength." As the distance from their 
source increases, so the intensity dies down, until far 
away they are too weak to be detected by any existing 
apparatus. 

The waves of wireless can only exist in a substance 
which, like air, is an insulator. If they come in con- 


tact with an electrical conductor, placed vertically, they |. 


collapse, the collapse setting up in the conductor a 
feeble current for each wave. 
falling upon the aerial wire of a receiving set will set 
up in this wire a feeble alternating current of a fre- 
quency corresponding with that of the broadcasting 
station. The front of the wave causes a downward 
current and the back of the wave an upward current 
(or vice versá). The current will take a definite time 
to flow down the wire (depending on its length), and, on 
reaching the end, will be reflected back again. If this 
return current happens to coincide in time with the 
arrival of the second half of the wave with its corre- 
sponding upward rush, then we shall get a cumulative 
effect, and a much stronger current can be built up by 
the added effect of the other waves of the train as they 
arrive. 

This is really the whole principle of *' tuning " in 
wireless. The apparatus sold for broadcast reception 
invariably 
shortening the electrical properties of the aerial wire, 
so that the receiving aerial can be adjusted to give a 
building-up effect. 
speed, whatever their wavelength, it follows that the 
frequency with which the waves will beat upon the aerial 
will increase as you shorten the wavelength and de- 
crease as it is lengthened. The various broadcasting 
stations are operated on different wavelengths, so that 
when the aerial is set for one there will be no cumulative 
effect for others. Unfortunately, if the user of a set 
is very near to a broadcasting station, the strength of 
current set up by one wave is quite sufficient to actuate 
the receiver so that the near-by station overpowers the 
тоге distant, even though the latter has the benefit of 
a building-up effect. We shall have more to say on 
this subject later. | | 

The reader will now see that the powerful high- 
frequency currents in the transmitting aerial are re- 
produced in miniature in the receiving aerial of the 
broadcast listener. In just the same why the slower 
modulations due to the voice and music, superimposed 
on the oscillating currents, are also reproduced in the 
receiving aerial. It now remains to reconvert them 
into sound waves so that they may be audible to the 
listener, either through telephone headpieces made up 
of two receivers attached to headbands, or through a 
megaphone ty pe. of telephone known as a ''loud 
speaker."' 

Now, high-frequency alternating currents will not 
pass through the windings of a telephone, as before the 
necessary magnetic effect oan be obtained the direction 
of flow changes. It is therefore necessary to convert the 
high-frequency currents into unidirectional currents, 
and this we do by some kind of rectifier. In practice 
we have two forms of rectifier for this purpose—the 

‘Cerystal’’ and the ‘‘ valve.’ 

Broadcast receivers are divided under two main 
headings of ‘‘ crystal ’’ and '' valve" according to the 
means we use of rectifyi ing the high-frequency currents 
so that they can be made to actuate a telephone receiver. 
It was discovered quite early in the history of wireless 
that certain mineral crystals (mostly natural ores) 
possessed the property of allowing currents to pass 
through them in one direction and not in the other. 
By placing one of these crystals in the wireless circuit 
in which the high-frequency alternating currents are 
flowing, these currents can be rectified or made to flow 
in one direction only, for one half of the alternation is 
cut off, and the unidirectional pulses so obtained run 
together into a continuous current. The rectification, 
however, does not affect the modulation or change of 
strength, so that the continuous current still carries, 
&uperimposed on it, the fluctuations dne to the voices 


‘Thus a stream of waves ` 


contains some means of lengthening or 


As all the waves travel at a uniform ` 


. very similar in principle. 


and music at the broadcasting station. This current is 
now made to flow through the telephone receivers, where 
it gives a varying pull on the metallic diaphragin, and 
thus produces sound waves which affect the ears of the 
listener or the audience. The wonderful device known 
us the thermionic valve also rectifies by allowing a one- 
way passage of current. 

if the reader has followed this little cycle of events 
from the generation of the currents at the broadcasting 
station to their re-creation at the receiving station, he 
will realise that efficiency in a broadcast receiver de- 
pends on a number of factors. The aerial, for example, 
inust. be so set up that it will intercept sufficient of the 
oncoming waves to produce the effect we require. For 
this reason it should be erected so that it is not screened 
to any great extent by surrounding buildings. The 
maximum length allowed by the present licence is a 
hundred feet, and this, as a single horizontal wire 


suspended twenty to forty feet above the instruments, 


will give excellent results in most cases. The nearer 
the broadcasting station the smaller the aerial need ‘be 
to give good results. - Furthermore, seeing that the 
currents set up in the aerial are very feeble, we cannot 
afford to lose any, so that insulators are necessary at 
those points where there is a possibility of leakage. 

. Leakage can take place both by conduction and by 
induction. Every electrician knows that if a telephone 
wire is made to run parallel with a power line, an 
annoying hum may be heard by the telephone user 
owing to induced currents from the power line. The 
higher the frequency of the alternating current used the 
more will this induction effect be noticed, and 
since in wireless we use alternating currents of a 
frequency many thousands of times as great as those 
used in ordinary power work, we may naturally expect 
induction effects to be accentuated. This is the reason 
why the lead-in wires from the aerial must not run close 
to and parallel with the earth, and must be kept well 
away from other conductors or partial conductors 
(walls come in the latter category), for if they are 
run too close to such materials the induction may 
bypass the wireless currents to earth without their going 
through the instruments. This often accounts for loss 
of strength in wireless installations, and was the cause 
of the trouble mentioned at the beginning of this article. 

In order that a wireless receiver may function satis- 
factorily, it is necessary that the aerial wire should 
be grounded after passing through the instrumeats, 
for the earth plays an important part in both trans- 
mission and reception. This grounding or *'earth- 
ing," as it is usually termed, is best effected by attach- 
ing a wire either to the nearest grounded waterpipe or 
to a large metal plate buried in the garden. If a water- 
pipe connection is used, it should be made as close as 
possible to the rising pipe where it enters the house, 
and not to a pipe which has to go upstairs to a cistern. 
before connection to earth can be made. . The attach- 
ment to the pipe is best soldered, but one of the special 
pipe clamps now sold for the purpose is almost as good. 

Although there is a great deal of difference in nppear- 
anoe between the wireless sets now sold, they are all 
Each set consists of two, 
or sometimes three, parts, combined in one instrument. 
First, there is the tuner proper—the device used to bring 
the aerial into resonance or tune with the station we 
want to hear. Secondly, there is the rectifier or ‘‘ de- 
tector,” to give it its usual, but inaccurate, name, and 
thirdly, there may be some form of “© amplifier” or 
“© magnifier ’’ to increase the strength of the currents: 
before or after they are rectified. It will be well to 
consider these three parts separately. 

The tuner in its simplest form consists of a cylindrical 
former on which is wound a coil of insulated wire. 
Along one narrow strip of this coil the insulation is 
removed 8o as to expose the separate turns of the wire. 
One end of this coil is attached to the aerial connection. 
and above the coil is mounted a brass rod carrving a 
slider, which makes electrical contact with the particular 
turn of the coil which comes below it; "This rod is con- 
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uected to the earth terminal, so that. there is an elec- 
trical path from the aerial ‘terminal, through a part of 
the coil to the point where thé slider makes contact, 
through the slider, along the rod, and so to earth. By 
varying the position of ‘the slider any number of turns 
of wire can be included in the. aerial circuit, its elec- 
trical length can consequently be altered, and thereby 
it сап be tuned to the signals we wish to receive. 

Slider tuners are cheap and easy to make, but are 
mechanically a poor job, as the slider soon wears 
through the wire, and the turns loosen. ^ Better-made 
sets control the number of turns by means of stud 
switches. Sets with units and tens switches are popular, 
for by using both switches any number. of turns can 
be included at will. A further, refinement consists in 
using a variable condenser for fine tuning instead of 
single-turn switches. Other types of .tuner do not 
actually vary the number of turns of wire in circuit, 
but alter the electrical length of the aerial by varying 
the relation of two coils to one another. The difference 
in induced effect so obtained is the equivalent of varying 
the number of turns of wire in circuit. Such tuners 
are known as ‘‘variometer’’ tuners, and are very 
popular both for crystal and valve receivers. Slider 
tuners are used only in the cheapest crystal sets, and 
are not often fitted in valve tuners for broadcast recep- 
tion.. Where greater selectivity is required, a second 
tuned circuit is fitted. Double-circuit tuners are more 
а: ћеш to manipulate than the simpler forms, as there 
are two simultaneous adjustments, and for this reason 
they are not often fitted to broadcast receivers. The 
additional selectivity is obtained owing to the fact that 
two separate ''building-up " effects take place, the 
second sharpening up the tuning very appreciably. 

The next portion of the apparatus—the detector or 
rectifier —can consist, as we have said, of either a crystal 
or a thermionic valve. If the former, it may be either 
open or enclosed, and the rectifying effect may take 
place at a point of contact between à fine wire (known 
absurdly as a ‘‘ cat- whisker,’ ' although it might equally 
well be called a ‘‘ pig's bristle’’) and the crystal, or 
at a contact between. two dissimilar crystals. In the 
case of carborundum, which possesses the rectifying 
property in question, contact is made between the 
crystal and a flat metal plate. Carborundum is little 
used in broadcast receivers, as it needs the application 
of additional potential from а dry cell. It is, however, 
very stable in action and needs only occasional adjust- 
ment. 

By far the most popular crystal in commercial broad- 
cast receivers is galena, sold either openly as such, or 
under a fancy name. Natural galena can be treated to 
make it more sensitive and to provide it with many 
additional sensitive points. Treated galena is sold 
under a multitude of trade names. Whatever crystal is 
used, it must be handled very carefully, and must on no 
uccount be touched on its sensitive area with the finger, 
or the invisible film of grease so left may considerably 
impair its sensitiveness. | 
. The special point to remember about crystal receivers 
is that, although their quality. of reproduction is 
admirable, such instruments differ from valve receivers 
in having no magnifying properties whatever, so that 
the listener is solely dependent upon the current picked 
up bv the aerial for his reception. Valve receivers are 
quite different, as in addition to detecting or rectifying 
the received currents, they may also magnify them. In 
this way both range and strength of reception may be 
affected. 

Another point of importance is that, provided the 
same telephones are used, there is no difference in the 
quality of reception between the cheapest and most 
‘expensive crystal sets. The cheap sets are mechanically 
poor, often badly insulated (giving weaker signals), and 
usually they are crude in their adjustments. Their 
selectivity may also be inferior, Selectivity in crystal 
sets is not usually a matter of great importance, as the 
user of a crystal set is rarely able to hear two broad- 
casting stations at once. This property is only impor- 


taut when the broadcasting station is situated near the 
sea and when the listener may be interfered with by 
signals from ships and coast stations. It is, for 
exumple, of value to listeners in the Newcastle, Glasgow, 
and Cardiff areas. London, Birmingham, and Man- 
chester listeners are too far away from the coast to be 
worried in this way. 

Provided the aerial is tuned to the oncoming waves, 
the currents will be passed to the rectifying cxystal, and 
by it will be rectified without appreciable distortion. 
The quality of reception in such cases is governed 
mainly by the transmitting station, and to a slight 
extent by the quality of the telephones. Strength of 
reception depends upon good design, sensitivity of the 
crystal, careful adjustment and sensitiveness of the 
telephone headpieces, and, of course, on the size of the 
aerial. Usually the higher the aerial the greater the 
strength of reception. Crystal sets in themselves will 
not gperate loud speakers, but if magnifying valves are 
added it is possible to use such devices. 

If we use the valve as a rectifier, we may get distor- 
tion, for in a badly-designed circuit the resulting 
direct current is improperly rectified. Used as a 
rectifier alone, the valve is only slightly more sensitive 
than the crystal. ! 

The rectifying effect is due to the one-way passage of 
current across the vacuous space between the heated 
filament and the cold metal plate surrounding it. The 
emission of current is partly governed by the teinpera- 
ture of the filament, and the hotter it is the more 
current can be passed across the space. The filament is 
heated by a four- or six-volt accumulator, the current 
being controlled by a resistance. House current (d.c.) 
cannot be used in the ordinary way, as although it is 
unidirectional in its flow, there is always superimposed 
upon it a slight ripple from the commutators, and this 
when applied to the valve gives rise to a loud hum in the 
telephones. Obviously, ordinary low-frequency a.c. will 
produce a terrible hum. 

For the valve to function either as a magnifier or a 
detector it is necessary to maintain a considerable 
difference of potential between the plate and the filament, 
for which purpose a ‘‘high-tension’’ battery of dry 
cells is employed. This battery is usually made 
up of small flashlight-size cells, as the current taken 
from it is very small. The voltage required depends 
upon the valve used, and may range from 30 to 100 
volts, 50 or 60 being the usual figure. Properly used, 
such batteries last about a year on the average set in 
average use. The length of time an accumulator will 
serve for the filaments is best calculated by taking the 
current consumption of the average valve as about i 
ampere, А three-valve set will thus run for 12 to 15 
hours on a 30-ampere-hour accumulator before it needs a 
new charge. Incidentally, there is a big business to be 
done in charging wireless accumulators. 

Between the plate and the filament of the valve is a 
third electrode, known as the ‘ега.’ This grid 
usually takes the form of a spiral of wire surrounding 
the filament. Any variation of voltage between the 
orid and the filament. will considerably modify the flow 
of eurrent across the space, and, in fact, a slight 
modification of voltage here will bring about а much 
greater difference of voltage between the plate and the 
filament. Provided the circuit is suitably designed, we 
can use this effect to magnify the wireless currents 
either before or after they are rectified. — Magnifying 
theim before rectification is called *' high-frequeney "' 
magnification or amplification, while magnifying them 
after rectification is called ‘‘ low-frequency ” or ' note '' 
magnification. -Each kind has its advantages. Hf. 
amplification increases. the range of reception, as the 
rectifier will only act efficiently when signals attain a 
certain strength. Its disadvantage is that such 
magnification requires a circuit which is only efficient 
on one band of wavelengths, and has to be tuned for 

each appreciable change of wavelength. This introduces 
a further adjustment for tuning, but it is usually 
worth while. 
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Low- frequency magnification has the- disadvantage 
that it will not increase the range of reception, only its 
strength. This is because it can only magnify signals 
which have passed the rectifier, whether cry stal or valve. 
If the signals are too weak to pass the rectifier, a 
hundred further valves will not make them audible. 

Low-frequency magnifiers are not affected by wave- 
length changes, as they deal only with speech and music 
frequencies. — Iron-core transformers are used between 
the stages of magnification in this method, and are a 
prolific source of distortion. Unless well designed, 
these transformers give very poor results both in strength 
and quality, and this is why one so frequently hears 
the opinion passed that wireless is inferior in quality 
to a cheap gramophone. In cut-price sets the trans- 
formers are almost always poor. 


If more than two note-magnifying valves are usd. | 


distortion is bound to be noticeable, so that the best sets 
using à number of valves use as many as possible as 
high-frequency magnifiers. Where great volume is re- 
quired, as in public halls, special power amplifiers are 
needed, giving the maximum amplification mn the 
valves used. 

Many people are ider the impression that loud 
speakers are.themselves magnifiers, but this is not the 
case. A loud speaker is merely a specially-designed 
telephone attached to a means of distributing the sound 
throughout the room or hall. For this reason, unless 
the sound is very much stronger than can be comfortably 
borne in a telephone headpiece, a loud speaker is use- 
less. As a general rule, a loud speaker requires two 
more valves than are needed to give good reception in 
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ELECTRICAL manufacturers and contractors are more 
troubled with stock shortages than anyone else, because 
of the multiplicity and minuteness of electrical com- 
ponents, and especially at the present time, when 
customers will have quick delivery, and working capital 
is too precious to lock up in stocks. How many short- 
ages are due to inappropriate supervision of the parti- 
cular stocks? There should be a clear division in the 
average works between special, non-standard, standard, 
and universal stocks. These terms need defining more 
exactly for the purpose of this article, as a radically 
different organisation is most appropriate for each, and 
when shortages occur, it is suggested that inquiry first 
be inade as to whether the items are properly classified, 
and that only after this should the question of personal 
responsibility or fault in Organisation be further in- 
vestigated. 

Some material is е specially for а particular 
order, and can only be used in this way, so that perhaps 
the word ‘‘ stock ” is hardly applicable. However, since 
. such material will pass through the stores, the phrase 

* Special Stock "' is sufficiently descriptive. Non- 
standard stocks are those which are occasionally re- 
quired, in varying quantities (large or small), at 
irregular intervals, the issues being so erratic or infre- 
quent that no system is as effective as the direct per- 
sonal interest of someone who is familiar with the 
various uses of these stocks. Standard stocks are 
required for definite batches of units made for later allo- 
cation to customers’ orders, each batch being put in 
hand by a manager's sanction, which controls the 
quantities in progress, The word ‘universal ’’ is nsed 
for want of a better term. to deseribe, by exaggeration, 
stocks of parts and units which are used in several or 
тапу different. “© assemblies "' in such quantities that the 
average demand is fairly constant, so that stocks can 
be reasonably kept between set maxima and minima. 
There are strong arguments in favour of keeping dis- 


a pair of head ‘phones. These valves should be note 
magnifiers. 

So far we have made no reference to thàt puizlihg 
term, ‘‘ reaction, "' the abuse of Which i is causing 80 ‘much 
trouble at the present time. Some way back, in refer- 
ring to the functioning of the valve, we mentioned that 
the energy in the plate circuit. is gréater than that in 
the grid circuit, а magnification taking place and the 
additional energy being drawn from the high-tension 
battery. If we think for & moment we shall see that 
it should be possible to hand back some of this energy to 
be re-magnified, and this, in fact, can be done, much 
additional magnification being possible by this handing 
back or “reaction” effect. If we hand back to the grid 
circuit more than is taken out of it for magnification 
purposes, the set will begin to generate oscillations of 
its own accord, and these, if they occur in a circuit 
directly connected to the aerial, will radiate waves and 


cause interference to other listeners in the neighbour- 


hood. This radiation from receivers interacts with the 
waves from the broadcasting station and. sets up those 
weird howlings which are noticed at times by the broad- 
cast listener. Quite rightly the Postmaster- General 
prohibits the use of circuits which can radiate 'on 
hroadeast wavelengths, and the B.B.C.-stamped sets аге 
all non-radiating. The trouble comes from experimental 
sets in the hands of inexperienced listeners. It is quite 
possible to utilise the valuable magnification properties. 
of reaction in a manner which does not cause interfer- 
ence, and several of the B.B.C. sets are now sold vith 
reaction incorporated in this way. _ 

(To be continued.) 


tinct systems for each classification, but in practice, it is 
suggested that while the fully complex organisation 18 
kept in view, only those approximations to an ideal be 
made which are found necessary by faults in the existing 
system or by anticipation of imminent. trouble. -After - 
all, men well trained .in.an imperfect system produce 
better resulte than a more perfect system run by men 
who know its details too imperfectly to cope with the 
special problems and emergencies which are certain to 
arise. By gradual development of system, and step-by- 
step instruction of the existing staff as each new method 
is found profitable, the co-operation of the staff: is 
assured and no serious loss of the unrealised assets of 
the older systems is likely to occur. - д. 
‘That section of the staff ‘whose first interest is “© quan- 
tity production" may have ''no use for” ‘special 
designs. Speaking not from this point of view, but 
with & better sense of proportion, one may lay down, 
as a first principle, that the fewer the people responsible 
for the progress of a special order the better. The two 
departments most directly concerned are the designing 
or drawing office and the department in which the parti- 
cular design is assembled, and, whatever interest other 
departments have to take, trouble is practically certain 
if the interests of these two departments are sub- 
ordinated to the convenience of anv other. Of course, 
neither is likely to be unimpeachable. The drawing 
offices do not always appear to use standard material 
wherever possible, and sometimes irritate the stores by 
calling for material only slightly different from standard 
stocks. If it is necessary, however, to do something to 
prevent authentic instances of this nature, it is much 
hetter to see that the drawing office has up-to-date and 
complete lists of standard materials than to attempt to 
scrutinise drawings of special designs by ‘any other 
authority before commencing manufacture. Again, to 
ensure that all such materials are ordered as early as 
possible, it is reasonable for special requisitions on the 
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buyer to be originated in the drawing office. The 
danger in this policy is that material may be ordered 
without reference to what is 1n stock, so that either some 
material is ordered which could have been supplied from 
stock, or material is not ordered, which was perhaps in 
stuck once, but is no longer available. Тһе difficulty 
has various solutions, each retaining the principle of 
concentrating authority in few hands. The requisitions 
may be scrutinised by a storekeeper or buyer, the draw- 
ing office being responsible for including all materials 
which might not be in stock, requisitions being cancelled 
before the actual order is placed if stock exists. Alter- 
natively, and where practicable, a better way because 
more personal, the ordering of material can be settled 
by conference between designer (or draughtsman) and 
foreman. A storekeeper or buyer can sometimes be in- 
cluded in this conference, though sometimes this is not 
practicable, because several different storekeepers would 
be concerned. A further cure for unsatisfactory order- 
ing or progressing of such inaterial is to use or extend 
the use of & material sheet or bill of material, to check 
both the ordering and progressing of the various items, 
by drawing office, forenian, and perhaps by storekeepers. 

The function of the stores in the organisation of 
special (as distinct from non-standard) orders is very 
small, for the necessary special material would go 
straight from the receiving department to the assembly 
foreman, if it.were not for the necessities of the general 
system of material control and costing. Some standard 
material and parts will of course be used on every special 
order, and for the supply of these in good time, the 
stores can be held responsible, but as regards the special 
material, the foreinan is best able to undertake the 
urging of outstanding orders, with only a minimum of 
co-operation by the storekeepers. If, therefore, con- 
tinual shortages of special material become a problem 
for the management to solve, investigation should be 
made of the foreman's methods of progressing his ma- 
terial, and perhaps bills of material for these special 
orders will be found worth while. It is assumed, of 
course, that the buyer does not neglect to urge outstand- 
ing orders on his own account, but as the time when the 
material is actually needed on the job draws near, he is 
dependent on the foreman for more particular know- 
ledge of the needs of the moment. 

There are in most works almost innumerable details 
used in modifications from standard or in occasional 
orders for particular customers. Few of these parts are 
frequently used and the demand is irregular. Never- 
theless, although non-standard, these details must be 
provided when required, and if not available, can cause 
much delay and confusion. Any investigation of such 
trouble is likely to be difficult, because records of stock, 
orders, receipts, issues and urge notes are not often as 
easily accessible as those of standard parts, which, being 
used in large quantities, both demand and allow careful 
and even expensive recording. 

These non-standard parts provide suitable scope for 
the {уре of storekeeper who has developed a good 
memory rather than much capacity for system, but the 
usual fault in the organisation of this section of the 
stores is to rely too much on the memory of one man. 
Much can be done to retain the storekeeper’s intelligent 
anticipation and meeting of demand without allowing 
him to depend on his memory for such matters as the 
whereabouts of patterns or stocks. There are so many 
of these non-standard details that it is easy for stocks of 
different parts, and parts of different units, to be herded 
together in one stores bin for want of room. Unless 
the physical arrangement of the stores 18 good, a habit 
of confusion is perpetuated, and the memorv of опе 
storekeeper becomes the onlv guide to the location of 
little-used parts. When this storekeeper is ill or absent, 
delav is certain, and when he is present, his time and 
that of others may be wasted тапу times а dav when 
his memory fails to answer at once to each demand upon 
it. In a few works a part number system will have 
heen in existence for so long that most, if not all, parts 
kept in stock at all will have a reference number that 


makes stocking easy, but in most works, even if a refer- 
ence number system has been introduced in recent vears, 
stocks will still be kept of very many parts that have no 
references. Delays for want of these non-standard parts 
may easily be disregarded by the management because 
each is trivial and perhaps also '' usual," but under 
stress of competition the “© usual course "" may be found 
too expensive. To cut down the assembly time on non- 
standard work, a start should be made in the stores, for 
it will often be found that delays in obtaining material 
waste time, not only as they occur, but afterwards by a 
cumulative wearing down of the incentive to work. A 
fitter who has frequently to drop one job and start 
another for lack of material tends to regard wasted tine 
as less and less important, and the fault in this case lies 
partly with the management. 

Leaving now analysis and diagnosis, and forming 
constructive principles, it is certain that these non-stan- 
dard parts need “© personal organisation " rather than 
system, because it would not usually pay to spend time 
and money on the complete reorganisation necessary to 
make system effective, and as long as someone hus a 
direct personal interest in, and knowledge of, each type 
for which these parts are required, supervision by '* per- 
sonal methods ’’ is more effective and less costly than 
supervision by periodical examination of systematic 
records. At the same time, the principle of adequate 
storage room is important, so that each storekeeper can 
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group similar stocks together and so ease the burden of 
memory work both in issuing and ordering stocks. As 
an insurance against change of personnel, rather than 
for present efficiency, some provision should be made for 
labelling each store bin with its contents, though for 
these non-standard stocks the further insurance of an 
‘understudy "' for each storekeeper 15 more important 
still. © It would be easy to give details of particular pro- 
blems and their remedies, but without pausing now to 
consider individual circumstances, it is sufficient to 
emphasise. the logic of using personal interest, memory 
and training for controlling the sinall stocks of parts 
which are fresh from the designer’s board, in the sense 
that standardisation has not weakened the personal 
factor that is natural in modifications from standard 
made for individual customers. 

There must be a border line between non-standard and 
standard stocks. How definite this division should be 
depends on the particular staff and organisation. The 
routine work of ordering and progressing much-used 
parts ought certainly to be handled by juniors under 
supervision. It is good practice to separate the control 
of this routine work from the direct responsibility for 
non-standard stocks as soon as the growth of the firm 
justifies the employment of more than one man capable 
of such responsibility. It mav be then that the two 
sections will co-operate closely without friction, in which 
case the distinction between standard and non-standard 
can be adjusted without arbitrary law. Оп the other 
hand, the two sections may tend to differ because of their 
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distinctive methods (one personal and the other reached the minimum, will arrive in good time before 


systematic), und then it is essential to make hard and 
fast divisions between the ‘‘standards’’ and '' non- 
standards °’ to define the responsibility of each section 
and to take advantage of the specialisation of euch 
section without. loss of proper control on the border line. 

The routine systems for dealing with progress of stan- 
dard work should, of course, not be weighted by their 
extension to control other than standard parts. Tree oi 
all such encumbrances and under supervision by one 
who is systematic by nature, the control of standard 
stocks can be brought to the high level of efficiency which 
is necessary to keep up with the quick travel of such 
material through the shops. Because delay in re-order- 
ing stocks of one standard part may cause much more 
shop trouble than an equal delay in a special order, and 
because dealing in larze quantities may cause serious 
loss by over-stocking, there should be stock records of all 
standard parts which are sufficiently self-explanatory to 
make checking by a responsible person easy and 
adequate, und so the records should show what is in 
stock, what is required for orders in hand, what is on 
order, how soon delivery may be expected, and what is 
the relation between this stock and others in the same 
assembly. 

Systems, forms, visible card-indexes, stock charts and 
other ‘‘ efficiency " devices are rightly lavished on the 
staff progressing these standard stocks, and this policy 
will have excellent prospects of success if only a clear 
division is made between those stocks which are large 
enough to bear the overhead burden of such elaborate 
organisation, and those for which simpler contro! 1s 
sufficient for commercial accuracy. On the border line 
between standard and non-standard stocks a weakness 
of policy may arise and give trouble unless it. is realised 
as & principle of policy that systematisation should be 
carried far enough or not at all.  'lhere cannot be 
more than one or two systems of handling stock records 
in one shop. and each item must be strictly classified. If 
big quantities are required, or if the few that are neces- 
sary are also expensive, the best system the works can 
run is needed to economise working capital and save 
time-wasting delays, but to give the selected system a 
clear field and some favour with other departments other 
items which are less used should not be transferred to 
the systematised section unless or until their progressing 
can be considered a matter of routine. Briefly, a 
higbly-developed stores record system is best used for 
batches of assembled units made for stock. Once a 

* sanction " has been given for the production of ко 
many units, and the detail drawings are all approved, 
the ordering and progressing of all the various com- 
ponents is just the right sort of work for a systematised 
* routine" staff. There will still be some difficulties 
and troubles to be solved by the head of this staff, even 
if non-standard parts are excluded from his respon- 
sibilitv. The more “ visible" the records, the easier 
thev are to control, especially in finding out the laggards 
in a batch. Apart from accidental delays, some com- 
ponents inevitably take longer to obtain and machine, 
however much they may be urged, and the batch cannot 
be assembled till these are ready. These must be recog- 
nised, and to meet this trouble. the principle of a 
reserve stock is often useful, a reserve supply being kept 
in hand in a completed state, for use if the batch in pro- 
gress is not completed in time. Again, the number in 
one batch of units may be too small to permit of the 


economical manufacture of small parts. Here the 
‘reserve "" is used again for economv’s sake. There 
only remains one difficulty with the “ batch °’ principle. 


namely, the parts which are common to several kinds of 
units which тау be `‘ sanctioned " at different times. 
These parts are unsuited for the batch svstem, and it is 
suggested. that thev should be included with the fourth 
and last basic division of stocks—the ‘‘ universal."' 


The demand on parts and material which are common 
to several or many designs is fairlv constant, or at least 
periodic. It is possible to set a minimum stock at such 
а level that a new supplv, ordered when stocks have 


stocks are exhausted, even if the demand is exceptionally 
heavy. For these ‘‘ universal ” stocks. then, the ** mini- 
mum ”’ method rather than the “© sanction " or ‘‘ batch "' 
method is the better policy. Тһе minimum may need 
revising from time to time, and this will require the sort 
of personal supervision which cannot Бе replaced by 

“© system,"' but for re-ordering, urging and progressing 
supplies a routine can be established. A likelv sort of 
trouble, however, is a disregard of changing demand, 
which may result in heavy stocks being kept of parts 
which were formerly required in large quantities but 
which are now in less demand. This danger іх especi- 
ally great where a ‘‘maximum”’ ог ‘‘ ordering ” 
quantity is fixed—usually at so many times the mini- 
mum. This danger may be removed bv abolishing the 
idea of maximum ог “ ordering " quantity entirely and 
substituting the idea of ordering the quantity used in a 
set previous period (with discretion to break the rule 
when reasonable to do so). In this way a diminishing 
demand automatically diminishes the quantity ordered, 
and even if the demand increases again later, the onlv 
effect will be to make re-ordering more frequent until 
more stable conditions return. In spite. however, of all 
that rules can do, some personal supervision is necessary 
to watch four sources of trouble: (1) to see that the 
minimum quantities are reasonable, (2) to see that 
orders are placed when stocks reach the minimum, (3) to 
see that stock records agree with actual stocks. (4) to see 
that outstanding orders are urged in time to maintain 
stock. | | 

Whatever class of stock is handled. whether special. 
non-standard, standard. or universal, the personal 
element cannot be whollv replaced. It is hoped that 
the principles expressed in this article will assist in 
showine where this personal attention can: be best 
annlied to prevent those troubles occurring frequently. 
which cannot be entirely eliminated while conditions of 
supply and demand are unstable and human beings err. 


` 


The Gaumont Loud:speaking Telephone.—At a meeting of 
the Paris Academv of Sciences M. T, Ganmont gave an 
aecoaunt of his new lond.sn»eakine telephone. The vibrating 
part of the instrument consists of a silk cone of апте 90 deg... 
on which is coiled fran hase. to summit a fine wire of alu- 
minivm, through which the telenhonic current is rent. The 
сопе is nlaced between cone-shaped poles of an electromagnet 
and its hase is attached to one pole hv a collar. Ав the 
vibrating сопе nossesseg no period of its own its motions re-: 
nroduce without distortion those of the membrane which 
nrodoced the current. These motions are communicated to 
the air around the instrumert through holes bored in one of 
the pole nieces and throvch a trumnet-shaned топ тесе. 
With 4 alk cone of 5.5 em. diameter weighing 1 gramme it was 
possible ta make an ardinarv sneaking voice heard throughout 
a room holding 6 000 nersons without anv distortion. of the 
sounde. Bv intredveing a triode valve in the circuit the appa- 
ratus transmitted the sound 300 metres.—Nature. 


United States Electric Vehicle Market.—The improvement 
in the demand for electric trucks reported in February has 
heen well maintained during the past month and manufac- 
turers are most optimistic with regard to the future. 

An order for 28 electric trucks recently placed by a Brooklyn 
departinent store was the largest contract booked during the 
month ending March 15th. Several small orders, varying in 
size from one to five trucks, were also received. 


One electric truck manufacturing company, which entered 
the field last autuinn, has arranged for a production of 1,000 
trucks this year,. ranging in size from one-half ton to one ton, 
and judging by the business done during the first two months 
of the year, officials of the organisation expect to sell their 
entire output before the end of December. 

The American Express Co., the largest user of electric trucks 
in the country, issued an interesting report last week, cover- 
ing operations in the Metropolitan district during January, 
when snowfalls were heavy and numerous. Out of 268 electric 
vehicles in operation in great New York in January the com- 
pany had 113 outside or trouble calls, most of which were of a 
minor character, as compared with 272 ontside calls for a total 
of 907 gasoline-driven trucks in operation during the same 
period. 

The Automobile Division of the Edison Electric Co. reports 
that there were 4,666 electric trucks in operation in New York 
on January Ist, 1923.— Reuter's Trade Service (New York). 
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Long Firm Егаайѕ. | 

AFTER a trial lasting several days, the hearing: was recently 
concluded, before the Common Serjeant (Sir H. F. Dickens, 
К.С.) at the Central Criminal Court, of the case of Eva 
Klinger, otherwise Davis, 26, merchant, Meyer Shuster, 52, job 
buyer, and Charles Israel Applebaum, 21, draper, who sur- 
rendered to their bail and pleaded not guilty to an indictment 
Which charged them with conspiring together to defraud such 
persons as should be induced to supply goods on credit to the 
firm of E. Davies & Co., late of 63, Newman Street, 
London, W. | 

Sir Richard Muir appeared for the prosecution, while the 
defendants were represented by Mr. J. D. Cassels, K.C., М.Р:; 
Mr. Abinger and Mr. Passmore. | 

It was stated that Mever Shuster was also known as S. 
Myer, while Applebaum had been known under the name of 
Appleby. It was alleged that between November ard, 1922, 
and January 7th of the present year quantities of goods were 
obtained from wholesale firms and manufacturers Which were 
not paid for. The premises at 63, Newman Street were taken 
by Klinger at a rental of £4 a week, and she stated that she 
required them for the purpose of opening showrooms to run 
a Wholesale business in gowns. She was said to have selected 
the names of various firms out of the directory and instructed 
the typist to order goods from them. Counsel pointed out 
that quantities of electrical and hardware goods were ordered 
by Е. Davies & Co. and never paid for. An order was given 
to the Sunlight Manufacturing Co. for a quantity of electric 
batteries. Electric fans were ordered from Electric Powers, 
Ltd., while a quantity of cells was also obtained. Tt was 
alleged that Applebaum assisted in the work of running the 
office. The business consisted of ordering goods, taking 
delivery of them, and not paying for them. The goods 
obtained passed into the possession of Shuster. and were re- 
moved to premises occupied by him in Mount Street, White-- 
chapel. Goods were carried off from Newman ‘Street: to 
Shuster's place in taxi-cabs, while when the goods. were too 
bulky the railway company was instructed to deliver. them 
at.Whitechapel. Counsel said that the total capital of the 
proprietor of the business and the financier behind it Was 
£10 10s. “Shuster admitted that he was a Russian subject, and 
had’ resided in this country for many years. His story was 
that he purchased: the different goods from Klinger. 

All the defendants were found guilty, and it was stated that 
there were no previous charges against any of the defendants. 

The Соммох SERJEANT, in passing sentence, suid that he 
believed that Shuster was at the bottom of the frauds. He 
conceived it, carried it out, and kept most of the “ swag.” 
Shuster brought the others into the affair. In spite of 
Shuster's previous good character, his Lordship was bound to 
state that it was a very bad case of long firm fraud. Shuster 
would have to go to prison for eighteen months with hard 
labour. Applebaum was sentenced to six months in the second 
division, while Klinger was bound over. 


Bournemouth, & Poole Electric Supply Co. v. Burrill. | 


ON March 22nd, at the Bournemouth County Court, the 
Bournemouth & Poole Electricity Supply Co., I.td., sued Mrs. 
A. Е. Burrill, of Branksome, for £6 11s. 2d., stated to be the 
cost of energy supplied and meter rent for the quarter ended 
September 29th last. The sum of £2 17s. 104. had been paid 
into Court but defendant disclaimed hability for the balance. 

Mr. Powe, for plaintiffs, said that the amount of 
£4 13s. 4d., the charge for 140 kWh of electricity, was in dis- 
pnte. The defendant said that the meter must have been in- 
correct to have registered so much, but it was tested und 
found in proper order. ; 

For the defendant, Mr. Trevaxton showed that in no pre- 
vious corresponding quarter did the consumption exceed 
11 kWh. Defendant herself said that although at one period 
in 1917 she had had lights burning all night, and had also 
used a radiator and a cooker the consumption was only 117 
kWh, whereas during the quarter in dispute she had not used 
either cooker or radiator. 

His Honour Judge Hystop Махат, asked the company to 
come to some arrangement with the defendant, but as the 
plaintiffs’ representative was not empowered to do this the 
judge decided in favour of defendant, holding that £1 of the 
money paid into Court was sufficient. to cover the cost of the 
energy supplied. 

Mr. Роем, asked for leave to appeal but this was refused. 
the Judge holding that the defendant had shown that she had 
not consumed the amount of energy for which she had been 


charged. 
phe ec et at, 


A. C. Trading Co., Ltd., v. J. Berg & Co. 
Factory OrTPUT AGREEMENT. 
Ix the Shorediteh County Court, on. March 27th. before Judge 
Cluer, the A C. ‘Trading Со. Ltd. of 20. Cock Street, Old 
Bond Street, WC. dealers in electrical goods, sued Messrs. 
J. Berg Со. 169. City Road, E.C., to recover £56. Mr. 
E. Г. Lever appeared as counsel for the plaintifs, and at the 
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start Mr. Engelbach was counsel for the defence, but before 
the case had been opened be announced that he was retiring. 

Mr.. LEVER said that on November 13th an agreement was 
entered into that the plaintiffs should have the whole of the 
output of the defendants’ factories, and should have the sole 
selling rights and fix the selling prices. The plaintiffs were to 
be charged the current competitive prices. It was also agreed 
that plaintiffs should advance, week by week, sums as might 
be required for the payment of wages in the factory, the pur- 
chase of raw material and general expenses not amounting to 
more than £50 a week.’ As a guarantee of good faith £100 


. was to be deposited on'the signing of the agreement and a 


further £100 on December 31st. On November 93rd defendants 
asked for £50 a week for two weeks, failing ihe payment of 
which the agreement would be cancelled. The defence 
appeared to be that the deposit was to remain during the term 
of the agreement, but plaintiffs, on the other hand, alleged 
that the £100 deposit was to be put against the current lia- 
bilities. The defendants also alleged that they had ordered 


materials and machinery, but that at the end of the first week 


the plaintiffs were unable to meet their liabilities, but this 
was untrue. The defendants, in their further defence, said that 
in the alternative the agreement was cancelled on November 
29th, and it was arranged that the balance due was to be repaid 
by the defendants by the placing of orders at the rate of £15 
a week, which plaintiffs did not do. | 
Mr. Fred R. Voicut, director of the plaintiff company, gave 
evidence in support of this. On receiving the letter demand- 
ing the money he went into the financial position and it was 
agreed that defendants owed £88 14s. 9d. 
The defendants said that thev had offered to pay £88 if 
they got orders for £15 a week but they did not. 
The plaintiffs said that that was agreed if defendants would 
sign a fresh agreement but they would not. à 
The. defendants then said that there were a lot of breakages, 
and Judge Cluer said he would allow for this, and gave judg- 
ment for the plaintiffs for £84 17s. 5d., being £74 17s. 5d. and 
the return of goods or £10, with costs. "n 


Romsey Gas and Coke Co. 
In the Chancery Division, on March 27th, Mr. Justice Astbury 
confirmed an alteration of the' objects of the Romsey Gas and 
Coke Co. Mr. Turner-explained that the company desired to 
qualify itself to apply to the Electricity Commissioners for 
liberty to supply electricity to Romsey and its iumediate 
neighbourhood. It was necessary to obtain power to do this in 
order that the company might obtain a Special Order from 
the Commissioners. i^ y 


A Partnership Claim. uu 

AT the Hanley County Court, on March 22nd, Joseph Good- 
win, electrician, of Stoke, brought an action against the Stone 
Electrical Supply Co., claiming cancellation of his partnership 
in the firm, the return of £50 which he had invested, with 
interest at 5 per cent.; £1 arrears of salary; and relief from 
responsibility for liabilities of the company. Plaintiff's counsel 
sald that his client replied to an advertisement by defendants, 
and upon consideration of the investment of £50 was made a 
partner in the firm, with a salary of £3 10s. per week. At 
the end of the second week he was told that there was a 
shortage of money and he was paid only £8. He afterwards 
discovered that the firm's liabilities amounted to £800. 

Plaintiff gave similar evidence, and after hearing the de. 
defendants his Honour, Jndge Боеру, gave judgment for the 
plaintiff, stating that there had been deliberate misrepresenta- 
tion. | | 


Dublin Electric Tramways Valuation. 


Tae Recorder of Dublin (Rt. Hon..T. L. O'Shaughnessv) had 
before him last week an appeal by the Dublin United (Electric) 
Tramways Company against the Commissioner of Valuation's 
assessment of £39,000, a reduction of £15,000 being sought. 

For the company, it was stated that it disputed the 
figures for Wavleaves, permanent-wa y allowances, motor power 
and renewal of cars. | 

Mr. WM. RuMBALL, tramway valuation expert, London, said 
that the tram lines, cables, overhead equipment, all the build- 
ings, the Ringsend power station and first motor power were 
the only items rateable. Renewal charges for permanent way 
were 150 per cent. more than in 1913, and that was how 
the figure £601 per mile claimed bv the company was arrived 
at as against. £450 allowed by the Commissioner. His estimate 
of the valuation was £15,698. He gave the average life of a 
tramcar which had been renewed from time to time as 25 years. 

Mr. G. M. Навкіѕѕ, general manager of the Dublin tram- 
Ways, said the life of a car was, in his opinion, 14 years. The 
street renewals were much more expensive owing to increased 
raffic. The company did not buy new cars now, as it was 
building cars itself. 

Mr. "1. W. Murray, the company's chief accountant, stated 
that the cost of the steam and electrical equipment in the 
power house had increased by 200 per cent. 

Mr. Morrar, general manager of the Belfast Corporation 
electric. tramways, gave evidence as to the cost of main- 
taming cars and permanent way, and estimated the life of a 
саг аё 25 years, 


- 


- 
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. Mr. Carriaan, K.C., for the Dublin Corporation, argued that 
on appellants’ own figures the property of the company had 
increased enormously, and pointed out that the increase im- 
posed by the Commissioner only amounted to. £928. The 
chairman of the company had announced year after year that 
they were able to. pay liberal dividends, and that takings had 
increased by 30 per cent., while they were in a position to 
place £55,000 to renewal fund. . Out of revenue also they were 
able to expend some £20,000 on the purchase of new office 
premises in Sackville Street, to replace the fine building 
destroyed during the anti-Free State disturbances of June and 
July last year. 

The RECORDER said all that went to prove that the company 
was most excellently managed. 

Mr. CassELs, who had extensive experience of valua- 
tion in England and Wales, supported the assessinent, adding 
that he believed £50,000 would be the correct valuation. 

Mr. Lronarp, K.C., for the Pembroke (Co. Dublin) Urban 
Council, whose area is served by the tramways, informed the 
Court that the valuation in 1918 was £39,336. | 

The RECORDER said he was very much struck by the figure 
that the company had put down as the cost per ton for rails, 
when they could admittedly be obtained at £9 or £10 per ton 
from London. | | 

Mr. T. Brown, K.C., for the company, observed that the 
figure of £30 was applicable for 1920, and, as to getting the 
rails from London, they must have regard to the cost of 
handling at both ends, and to freights and duty. | 

Ultimately, the RFCORDER aflirmed the Commissioner's 
assessment, giving a simple set of costs to the local authorities 
interested. The tramway company, he said, were doing most 
excellent work for the citizens, and he thought some conces- 
sion should be mage to them. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. en Tuesday cannot appeer 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 

^ letter can be published unless we have the writer's name and 
addrees in our possession. М 


The Traiging of Young Engineers. 


Your article on the above subject has brought both praise 
and complaints on the heads of those who are trying to do 
something for the technically-trained student. I think the 
Newcastle-upon-Tyne authorities deserve nothing but praise for 
their pluck in tackling a dithcult problem. 

The one big item to be considered is the cost of training 
students, and with this expense in view the Newcastle-upon- 
Tyne electricity concern is actually adding a nominal salary, 
s) as to enable the student to continue his studies, t.c., the 
practical application of his technical knowledge to the efhcient 
running of large engineering concerns. 

The technical student has to pay for his course of training 
and receives nothing but his training, whereas the Newcastle- 
upon-Tyne authorities are offering the practical training (and a 
valuable one) plus à nominal salary. We cannot expect our 
bread to be buttered both sides. Now take the man who is 
trained. in the practical side and has the necessary ability to 
learn in a short time the running of electricity undertakings, 
or who could soon fall in line with one or more of the many 
departments that go to make up the staff of a large electricity 
concern. These men cannot get a chance, for they have neither 
the money nor the opportunity, and they most probably would 
become very useful nen with quite a short training. 

I think that the '' young engineer just from college ” should 
he well satisfied with the scheme now put forward, and if he 
only thought for a moment about those who have been unable 
to enter a technical college for two or three vears, but who 
have had to make a real fight for their training and then can 
see no chance of success, he would surely feel that his lot 
was not quite so bad as it looks. 


March 28th, 1998. 


М. О. Chance. 


The Sale of Wireless Apparatus. 


In your issue dated February 2nd vou were good enough to 
publish a letter of mine on the above subject, and although 
your foot-note caused considerable discussion all views have 
not been committed to writing, and therefore the correspon- 
dence is incomplete, and if ‘‘ Coming events cast their 
shadows before them," all interested in the welfare of our 
industry would be well advised to read an article appearing 
in the American Electrical Merchandising. ў 

The following extracts will possibly be sufficient apology Tor 
troubling vou :— 


‚ “Waris Harreninc TO БАО?” 


* [t took on all the aspects of a gold rush. Featured as a 
side line in hardware, stationery, drug, phonograph, and 
millinery shops, it seemed to be anybody's child. 

'* [f there was such a thing as temporary business insanity 
surely we had a spell of it during last year. In general the 


retailing of radio apparatus was a positive farce. It was 
handled by people who knew little about it and cared less. 

" Dealers ordered wildly, jobbers ordered wildly, and manu- 
facturers accepted wildly. | 

' No thought was held out for the future. | 

" When July came, and with it the hot weather, sales 
dropped to an alarming degree. Sagacious business men who 
had been standing on the side lines were not surprised at this 
turn of events. i | 

" The dealers became alarmed when their creaking shelves 
were not relieved of their burdens, and they scrambled to 
cancel their orders as madly as they scrambled to place them. 
The jobbers did the same thing, and it was the poor manufac- 
turer who had the worst of the deal. - | i 

"The wages of indiscrimination are bankruptcy. Bank- 
Тир stalked through the land of radio just as famine swept 

ussia. 
. " Bankruptcies in the manufacturing field have by no means 
heen stopped. It is pleasing to note that it is largely those 
who have no place in the picture who are passing out. They 
sneaked in as opportunists and they pass out ignoble and de- 
feated, leaving the field to those who should rightfully 
inherit it. | 

* Whose child is radio? Who is going to adopt it per- 
manently? Will it attach itself to the electrical industry or 
will it grow to maturity in other hands? At the present time 
it would seem that it is ' Anybody's kid.’ It is being retailed 
In every sort of establishment. 

"It would seem that the radio business will eventually 
belong to those who go out after it. A careful analysis would 
seem to indicate that 1t belongs to the electrical retailers. This 
especially in view of recent developments.” 

. The writer refers to '' wired wireless " experiments that 
have been conducted during the past few weeks. 


Your Manchester Correspondent. 
Manchester, March Brd, 1923. 


Changing-over Networks from D.C. to A.C. 


I have no legal knowledge except that which’ most supply 
engineers have acquired from painful experience; I am not, 
therefore, competent to answer '' S.G.M.'s " questions from a 
strictly legal point of view. 

I should imagine, however, that as regards the first point 
the consumer has no is to demand any particular make 
of motor, but he would entitled to ask for a motor: equal 
in quality to the one replaced. 

As regards the second point, I should think that, strictly 
speaking, the consumer could demand a 10-h.p. motor. 

I suggest, however, that ‘‘S.G.M.” could probably get over 
the difficulty quite easily by suggesting the installation of a 
d-h.p. motor, together with a' small cash compensation to 
cover the difference in size. | : 


| M. Farrer.. 
Twickenham, March 29th, 1923. 


“ 8.G.M.," in your issue of March ЗОБ, asks two apparently 
кппріе, but I consider two very pertinent, questions. With 
regard to question No. 1, I believe before a change-over takes 
place, sundry authorisations have to be negotiated, including 
the contingent legal obligations which look after the con- 
suiners' interests, but usually any onus resultant is placed 
upon the supply authority, i.e.. question No. 1 is settled by 
the supply authority, plus staff tact. 

Question. No. 2 shows an intelligent appreciation of that 
horror, poor power factor in anticipation. So far as I am 
aware, this point has never been cleared up. On the face of. 
it, it would appear that a consumer would have a prima facie 
case for insisting on equality of h.p. rating, and the law would 
probably have to be called in to settle the point. The engi- 
neer could probably establish his case on the score of all- 
round efficiency and economy, particularly with regard to the 
costs and general detriment of other adjacent consumers. 
I believe the answer to question No. 9 would be entirely in 
the hands of the supply authority, or in my humble opinion 
it should be in their hands. The whole question brings out 
the paucity of legislation with regard to allowing a local en- 


meer, who knows his job, to do what is obviously right by 


his supply authority. 

Within the last week, the following case has come before 
the writer:—An existing consumer admittedly requires a 
15-h.p., a.c. extension to drive a secondary line shaft and 
equipment which he is erecting. I have quoted for the desir- 
able goods. Yes, says consumer, but if I install a 25-h.p. a.c. 
motor, then in the event of a break-down of my existing pri- 
mary motor or equipment, by a cross belt. I can maintain 
continuity of operation of the whole of my works. If the 
present writer does not do what the consumer desires, then 
а motor manufacturer or contractor will, and providing the 
insulation test is О.К. the writer can do nothing, though 
normally it 1s perfectly obvious that a poor power factor is 
going to be made worse, and not at the consumer's expense. 


i W. E. Rogers. 
London, April Ind, 1923. 


P.S.—Hurry up with a universal kVA tariff. 
E 
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Appointments Vacant and ‘‘ Un-employment." 


With reference to the letter signed ‘* A Genuine Unemployed 


Without the Dole," published in the EtEcTrRICAL REVIEW of 
March 30th, I should like to add my experience when reply- 
ing to box nunbers for vacant positions. 

[ike the writer, I, too, have not very much to spend on 
rallway fares for interview s, with the few shillings which I own 
T pay for my EvectricaL REVIEW on the off-chance of getting 
something to do when applying for vacant posts. During 
last month I have had several answers from firms asking ime 
to call and interview " so-and-so.” On receipt of the letter 
| go to town for the interview. During our conversation it 
usually happens that the person who is appointed to inter- 
view applicants, informs them that he will write on a certain 
day informing therm whether they have been successful or not, 
but when the day does arrive no letter is received. This has 
happened at all the interviews I have had with firms, 

Why dces not the person who is chosen by his firm to 
appoint the applicant, inform him at the interview whether 
he is suitable or not, rather than let him wait for the promised 
letter which was never intended to be written? 

If finns when answering applicants will state that railway 
fares will be paid or not, the applicant then, if he can afford it, 
will be onlv too pleased to call for the interview. Like 
many other unemployed, І have only a few shillings to 
" play with.’ 

I, too, should be pleased to hear Шр ‘opinions of other un- 


employ eds. 
pou | 1.. У. vw. 


Australian Sapphires for Jewelled Instruments. 
. Weread in Le Moniteur de la Bijouterie, Paris, in November, 


1923, that half fine soft Brazilian and Madagascar gems are 


paliued. off by the и gem dealers and- IDIOMS as 


эц 


-r me 


© BUSINESS NOTES. 


costly classical gems, such as blue tourmalines, beryls, topazes, 
spinels, and zirccns as sapphires; red garnets, tourmalines, 
pink beryls, and pink-purpled topazes as rubies; green tourma- 
lines, garnets, topazes and olivines as emeralds. But, by a 
previous report, we also learn that the aforesuid inferior. soft 
gems are also used for industrial purposes ; it is, therefore, 
no wonder that during my six years’ investigations oversea, 
the electricians, meter-makers, watch-makers, wire- -drawers 
and makers of instruments of precision, &c., always com- 
plained to me about the brittleness or softness af these in- 
ferior half fine stones у hich are forced upon them by the 
Continental profiteers " to get rich quick," instead of using 
our Anakie very hard and tough industrial sapphires, which 
аге now boycotted oversea, as the said profiteers find it easier 
and cheaper to cut soft stones. 

But can your Corporation of electricians not combine with 
the Allied Corporations universally to boycott this. soft and 
brittle rubbish and thereby put a stop to the. profiteering”? 
It seeins to me that they are strong enough universally united 
to do this and to do it thoroughly, and thereby to enable us 
hard-toiling Anakie sapphire miners to earn our daily bread. 

Enclosed please find three specimen-samples of our Anakie 
hardest and toughest Harmophane Mordore. sapphires, indis- 
pensate for electricians, wire-drawers, &c., ада. for. rock 
drills for which a British firm ip Calcutta ied. them with 
success, and of Which there is a а supply to be got from the 
office of the above-named Moniteur, in Paris, for expe minds 
purposes quickly. | 

. H. Bengtsson, 
Anakie Sapphire Мин 
Australit, — ,. 


Sapphire-Anakie, Queensland, 
February 12th, 1923. | - M а. 
[We have received. the samples of '' Harmophane sapphires ” 
mentioned by our correspondent; they are at the disposal of 
readers interested in this subject.—Ebps. Brec. Беу.) ° 
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Bankruptcy Proceedings.—A. W. Curtis, electrician, 

' Rosebank,” Warwick Road, m Heath, Knowle, Warwick. 
— У meeting April 6th, at the Official Rec eiver's оће 'es, Bir- 
mingham. — Public exwnination May 9th, at the Court House, 
Birmingham. ` 

D. Borb, motor and electrical engineer, * Burn Croft,” 
Birchincliffe, Huddersfield.—First meeting and public examina- 
tion April 9th, at the County Court House, Huddersfield. 

Н. ‘PRUELOVE (H. Truelove & Co.), electrical engineer, 19, 
Shepley Street, Stalybridge.—First and final dividend of 
ls. 34d. in the £, puvable at the Official. Recetver's. offices, 
Byrom Street, Manchester. 

WiLLIAM Epwanp WEEKS, 59, Victoria Street, and 12, Filton 
Avenue, Horfield, Bristol, wholesale electrical dealer.—' The 
first meeting of the creditors of the above was held on March 
Ysth at the Official. Receiver's office, 26, Baldwin Street, 
Bristol. The statement of affairs showed gross liabilities of 
£2,102, of which £1,698 was expected to rank, and there was 
a deficiency of £715. Debtor attributed his failure to slump 
in trade, lad debts, and want of capital. It appeared that 
in 1917 he became branch manager of an electrical supplies 
company їп Bristol. The company subsequently went into 
liquidation and in November debtor took over the stock-in- 
trade and office furniture. He then’ commenced business as 
a wholesale electrical dealer at 59, Victoria Street, with а cash 
capital of about £50. After the first усаг, owing to depres- 
sion in. trade, the business was carried on at а loss. The 
creditors decided to appoint Mr. J. P. Emett as trustee and a 
committee of Inspection was also nominated. 

The following are creditors :— 


E. o. . A 2 
Апо Brewing Со, 1 T 18 Leach & Co, S. G. UT naa. ОО 
Burleigh, David S. m e. 95. Metropolitan. Vickers, Ltd. e 45 
Cable Accessories Co. es 54 Power Equipment Co., Ltd... 14 
Call nder's Cable, фе. Co... 79 Simpson, Baker & Co. ... .. 4l 
Claremont, Johnson & Co., Lth 35. Sloan. Electrical Co. T .. O59 
Davis, Rent & Stewart... e. 100 Siemens Bros. & Со Ltd. .. 7S 
Edison Swan Electric Co. ..« 835 Southwood, W. J., & Co. és. 20 
Eco Manufacturing Co, ... „. 218 Tudor Accumulator Co. e. 45 
Flectriwval Components, Ltd... 15 Veritves, Ded. T iu .. 4 
General Cable еи Wholesale Fittings Wc 200 

Co. ae own 48 "ZU Lamp: Supplies Co., 

Guiterman & Co. le. "n e. 49 Ltd. T e. 193 
Haslam & Stretton, Ltd. .. 18 Weeks, H.. С. Е a we «150 
Henles’s Telegraph Works Co. M) W'estcott, F. ud es Тә 
Holophane, Ltd. .. I EP X uddingtog, Qo E. ux. e 35 
Jackson Flatric Stove Co. | i 


“К, W. CHAMIER, mining and electrical T 
Street. B.C.—Second and final dividend of 3s. 6d. 
payable April 17th at 4, Charterhouse: Square, E.C. 


Company  Liauidations.—Tur. MODERN ELECTRICAL SUPPLY 
Co., Tand 9, Whitecross Street. F.C.—Under a winding- 
up order made against this company. on January 16th 
last, upon the petition of the General Electric Co., Ltd.. the 
statutorv first meetings of ereditors and shareholders 
were held at the.  othees of the Board. of Trade, 


in the £, 


-- 


59, Fleet 


Carey Street, W.C., on March 2th. The statement 
of affairs showed unsecured liabilities £4,319, preferential 
claims £106, and debentures £5,000. The assets valued at 
£4,975, consisted of cash £164; stock. (cost £43,717) £3,000; 
fixtures and fittings £50; good book debts £1,465; bad and 
doubtful debts, together amounting to £907, expected to realise 
£295, The deficiency in assets to meet liabilities was returned 
ut £4,450, and the total loss to the shareholders was £7,383. 

Mr. E. T. A. Phillips (Othcial Receiver) reported that the 
company was incorporfted as a private company on August 
lóth, 1921, with a capital of £1,500 in £1 ordinary shares, 
subsequently increased to £3,500 by the creation of 200 pre- 
ference shares of £10 each. The company was formed to 
acquire the business of electrical engineers formerly carried on 
bv Mr. G. F. A. Stone and Mr. G. A. Davenport, at 14, High 
Street, Pinner. Mr. Alfred Thomas Whittle was appointed 
governing director, chairman of the directors, and managing 
director for life under the Articles of Association. The other 
directors were G. F. A. Stone and G. A. Davenport. The last- 
named gentleman however, resigned on November 95th, 1921. 
The purchase agreement was dated September, 1921, under 
Which the company acquired the stock, plant, furniture and 
other assets for £400, and goodwill and benefit of pending eon- 
tracts for £30. Of the ordinary shares 430 were issued to the 
vendors in equal proportion, 500 to Mr. A. Т. Whittle for 
cash, and three to the signatories for cash. The whole of the 
preference shares Were taken up by Mr. Whittle for cash. 
On December Ist, 1921, Mr. Davenport agreed to buy the 
Pinner business for £400, the purchaser agreeing to place with 
the vendors all orders required for the business. The purchase 
price was paid to the company in cash and was debited to 
Mr. A. T. Whittle's loan account, which then stood in credit 
at £3,750. In January, 1922, the company purchased for. £250 
the goodwill and assets of the Kent Coast Electrical Co.. of 
85, High Street, Broadstairs. The purchase price was duly 
paid to the vendors. and immediately afterwards the business 
was transferred to Mr. M. Т, Whittle, and his loan account 
was debited with the sum ‘of £250. This (remarked the 
Othcial Receiver) was a somewhat unusual transaction, and 
had it taken place within three months of the filing cf the 
petition, it would have been the duty of the liquidator to 
challenge it as a fraudulent preference, but having regard to 
the dates, no legal exception could be taken. Ort March Mth, 
19229. debentures for £5.000 were issued to № Mr. A. T. W hittle 
as security for money advanced, and on November 6th, 1922, 
Mr. F. S. Wilkes, 31, Lombard Street, E.C.. wak ‘appointed 
Receiver. Had the petition been presented within. three 
months of the liquidation proceedings, these debentures would 
also have had to be questioned, but again it appeared that no 
legal exception could be taken. Mr. Whittle in all advanced 
£8,150 on loan account to the company, and that account had 
been balanced as follows : — Purchase of the Broadstairs busi- 
ness, £250; purchase of the Pinner business, £400; debentures, 
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£5,000; 200 preference shares of £10 each; and 500 ordinary 
shares of £1 each. On November 6th, 1922, at an extraordinary 
meeting of the shareholders, a resolution ‘was passed far 
voluntary liquidation, and Mr. Rodway Stephens, 31, Lombard 
Street; К.С., was appointed voluntary liquidator. The trading 
accounts which had been produced to the Receiver, showed 
that up to July Bist, 1922, the company had made а gross 
profit of £2,295, but a net loss of £3,18U0, thus showing that 
the overhead darse were very heavy. In the opinion of Mr. 
Stone, the failure of the company was attributable to the 
fact that, pending the licensing of broadcasting, it purchased, 
for cash, large quantities of wireless instruments which it was 
unable to dispose of owing to the prolonged negotiations for 
the issue of licences, during which time the public were 
warned against making use of such instruments, until the 
licences had been granted. 

The Official Receiver had no reason to disagree with those 
views, and he thought it probably had a great deal to da 
with the failure of the compan 

Mr: Horne (on behalf of Watshams, creditors) complained 
that his clients supplied goods two days before the voluntary 
liquidation, at a time when the directors must have known 
they were utterly unable to pay for them. They immediately 
sent those ,00ds down to the Kent Coast Co. 

‘The chairman said he sympathised very much with people 
‘who lost money, but he could not help thinking that creditors 
were rather rash in giving credit at that time, seeing that the 
Act specially provided that the issue of debentures and the 
ишш oF 'a receiver must be notified on the Companies’ 
"ile 

Mr. Whittle said that they ковай had great hopes of 
being able to carry on and make a success of the company, 
but they were greatly hampered by the delay in granting the 
wireless licences, and Government restrictions. 

Mr. Horne further pointed out that the ‘goods supplied by 
his clients were supplied to the Modern Electrical Co., and 
' were sold at once to the Kent Coast Co. 

Mr. Whittle said the goods were paid for іп cash, and the 
Modern Electrical Co. received the full value. 

Mr. Horne retorted that no doubt the Modern Electrical 
Co. received the cash for them, but it all went to swell the 


value of the assets, and seeing that Mr. Whittle was the sole ` 


debenture-holder, it was all to his benefit. 

The chairman said he would be pleased to receive communi- 
cations from creditors upon the point of the supplying of 
goods so near the date of the winding-up Order, and a full 
investigation would be made, and, if п a full report 
sent to the proper authorities. 

. The nquidation remains in the hands of the Official Re- 
ceiver. 


Appended is a list of the principal creditors :— 


£ 
Associated El.ctric Traders, Ltd. si Hart Accumulator Co., Ltd. ... 44 
Automatic Telephone Manufac- Henley's Teleg. Works Co., Ltd. 84 
turing Co., Lid. * .. 66 Higgs Bros. e 47 
British | Thomson-Houston Co., Invicta Supplies Co. 4) 
Ltd | х v .. 144 Joseph, H., & Co. TEN 
Biling & Со... m .. 71 London Electric Wire Co. and 
British Electric Transformer Smiths, Ltd. 1? 
Co., I.td. т n .. 19 M. ANW. Railwa у s 35 
Bernard & Co. or e, 47 Langham Electrical Supplies Co. 85 
Bouchet, H. & E., _Aubignat .. 48 Lancelot Booth. ... 33 
Bapty, S. L. .. 795 London Commercial Electrical 
Catchpole & Maurice, Ltd. 164 Stores, Ltd. e. 15 
Camden Cardboard Box Works, Leach, S. G., & Co., Lid. .. 39 
^ Ltd. : 11 Maxim Lamp Works... ... +190 
City Electric al Co. .. 387 Mullard Radio Valve Co., Lid. 87 
Cable Accessories Co, Lid. .. 212 Mickelwright, Ltd. |... | ... 41 
Callender's Cable and Construc- Petters, Ltd. г 42 
üon, Ltd. efe .. 87 Rose Bros. Electric Co., ‘Ltd. "E 
Dawson, W., & Co. Ne .. 167 Righton, H., & Co., Ltd. S 16 
Dwyer, Р. La & Co. ... .. 17 Russ, J M ке з 2. 86 
Davies, S., & Co. ,.. es 5e 10 Sterling Telephone Electric - 
Ever Ready Co. (Gt. Britain), Co., Ltd. ES E .. 10 
Lid. КЕ dus aids .. 79 Smith, J. & W. В. vee .. 139 
Fleming, Birkby & Goodall, Lid. 20. Noan Electrical Co., Ltd. эк “2l 
Falk, Stadelmann & Co., Ltd. 92. Wirth, M. J. ... 26 
Fabrique Nationale de Lampes Whol -sale Fittings Co. Lid, .. 13 
Electriques T 2. 83. Wireless Insirument Manufac- 
Grahim, А., & бе. ey „37 turing Co, E M e. 42 
General Electric Co., Lid. , ... 332 Wootton, H. A., & Co. ... .. 60 
Gupell, W.. & Co. Y e 49 Watshams ... z^ is "ED ri^ 
Hill, Siffkins & Co., Ltd. .. do Pref, oo... ate .. 106 
THE Acme EnrctRiC. Traction Co., Tab., 700, Seven 
Sisters Read, London, , N.-—In pursuance of „the pro- 


visions of the Companies (Consolidation) Act, a meeting 
of the creditors cf the above was held on March 15th at the 
offices of Messrs. Poppleton, Appleby & Hawkins, accountants 
and auditors, 4, Charterhouse Square, London, Б.С. The chair 
was occupied by Mr. E. H. Hawkins, who had been appointed 
to act as the liquidatcr in the voluntary liquidation of the 
company.. Mr. Hawkins reported that the liabilities tote!led 
£2,764, af which £2,718 was due to unsecured creditors, the 
balance of £47 being in respect of preferential claims. The 
assets consisted of stcck, plant, fixtures, fittings, rolling stock, 
office furniture, and bcok debts which 'appeared in the books 
of the company at £1,834. 
event of a forced realisation taking place nothing like the 
bcok values of the assets could be obtained. | 

No resolution regarding the liquidation was passed. but it 
was decided that, subject to the two directors withdrawing 
their claims until the other creditors had received 10s. in the 
£, the liquidator should be authorised to agree to the ccm- 
pany's business being continued for a period of three mcnths. 
A committee was also appointed, consisting of the representa- 


. —Mr. J. W. Turton and Mr. 


It was pointed out that in the - 


tives of Messrs. Donald Scott & Co., Ltd., Hawkins Bros. and 


Co., Ltd., the London Electric Wire Co. and Smiths, Ltd., 
Spicers, Ltd. , and Jenson & Nicholson, Ltd. ‘Ihe following are 
creditors :— è | op 
© Clark, R. L, & Co, Lid. .. 45 Mica ы Cu., Lid. 58 
Curtis, Y: у. саб .. 240 McLennan, J., & Со. ... 31 
Hawkins Bros. & Co., Ltd. ... 518 Micanite & Insulators Co. T Ltd. 81 
London Electric Wire Co. and Spicers, Ltd. .. 143 
Smiths, Ltd. ... .. 284 Scott, D. H., & Co. » Ltd. .. 973 
Legal Insurance Co., Ltd. a 86 


Econ MaNvracrUnING Co., Ltp.—The petition for the wind- 
ing-up of this company directed to be heard by the High 
Court on March 13th was adjourned, and will be heard on 
April 10th, when, in consequence of the shareholders of the 
company having resolved ut an extraordinary general meeting 


on February 24th that the company be wound up volun- 


tarily and that Mr. H. G. Ash, of 6, Broad Street Place, be 
appointed liquidator, the Court will be asked by the petitioners 
to continue the voluntary winding-up of the company under 
the supervision of the Court. 

Kartret ENGINEERING Co., Lap.—Winding up voluntarily. 
Liquidator: Mr. H. F. Heasman, White Street, Southall. 
Meeting of creditors April 12th, | | : 

ТлүзІрЕ ELECTRIC & Gas LIGHT Co., Lro. —Winding up 
voluntarily. Liquidator, Mr. 'P. R. Johnston, 46, Reform 
Street, Dundee. 


Dissolutions of Partnership.—R. M. Baker & Co., electrical 
engineers, 1, McLean’s Buildings, New Street Square, E.C. 
—Mr. R. M. Baker and Mr. A. M. Tod have dissolved part- 
nership. Mr. Baker will attend to debts and continue the 
business. | 

Turton & Luckett, electrical engineers, Banbury, Oxford. 
T. C. Luckett have dissolved 
partnership. Mr. Luckett will attend to debts at’ 57, High 
Street, Banbury. 

W. GosLiNG, builders, decori re and electrical engineers, 
14, King's College Road, South Hampstead, N.W.—Messrs. W. 
Kershaw, V. J. Malton and C. Bayliss have dissolved partner- 
ship. Debts will be attended to by Mesers. Kershaw and 
Malton, who will continue the business. 

GRIFFITHS & Тор, electrical engineers and contractors, 17, 
Duke Street, Leicester. —Mr. H. T. Griffiths and Mr. C. Tidd 


have dissolved partnership. Mr. Tidd will attend to debts. 


Trade Announcement.—Mr. Lewis Norman, electrical 
engineer and wireless expert, of Newport, Isle of Wight, has 
removed his business from 33, Pyle Street to 22, High Street. 


Catalogues and Lists.—Mrssrs. FREDERICK: Brasy & Oo., 
Ltp., Petershill Road, Glasgow.—A list of catalogues dealing 
with steel storage bins, stee] sheeting, barrows, window 
frames, engine-driven tire pumps, &c. | 

Tug British THomson-Hotston Co., Lrp., Rugby.—Price 
Supplement No. 2147-B, giving particulars of 5U-cycle slip- 
ring und squirrel-cage induction motors; Descriptive List 
No. 4612, illustrating articles of moulded compounds; and 
Price List No. 5115-C, containing illustrated details of hand- 
operated a.c. starting and regulating rheostats for two- and 
three-phase slip-ring induction motors. 

Mr. Harry Moss, 82, Leeds Road, Bradford.—An illus- 
trated booklet advertising the installation of small lighting 
sets and wiring systems. | 

Economic Errcrnic, Lrp., 10, Fitzroy Square, W.1.——An 
illustrated and priced catalogue of electrical materials, fittings 
and accessories of all kinds. 

BnoókuisT SWITCHGEAR, LTD., Northgate Works, Chester. 
—An illustrated pamphlet describing oil-immersed hand- 
operated control gear for a.c. motors; also two illustrated 
calendar slips for Anril and May. . А 

Messrs. FERRANTI, LTD., 180, Fleet. Street, E.C.4.—List 
Га 75, illustrating the use of non-magnetic cast- -iron for gene- 
rator parts, transformer covers, &c. 

GARGUARM SPECIALITIES, Aversrovd, Golcar, Huddersfield.— 
A priced and illustrated folder dealing with the '" Merican ”’ 
atmospherics absorber. 


Municipal Electrical Showrooms.—The Manchester Cor- 
poration Electricity Department's showrooms in St. Anne 
Street, although not completed, are open to the public. 
Further structural alterations are being inade, and when these 
are completed the showrooms will be some of the finest in 
the district. The exhibits include electric washers, cookers, 
heaters, fans, sweepers, liphting equipment, &c. The pro- 
ductions of some forty electrical firms are represented and 
any inquiries received are passed over to the ш or manu- 
facturers. 

On March 26th the whole of the head office business 
of the Bradford Corporation Electricity Department was 
moved from the Town Hall to the new offices and showrooms 
at 45 to 53, Sunbridge Road (Telephone 6066). The showrooms 
are verv extensive, with large and attractive window displays. 
The building was warehouse property, and during several 
mcnths past has practically been reconstructed inside, with 
material alterations to the exterior also. 


For Sale.—Maidstone Corporation, owing to the change- 
over іс alternating current, has for. disposal one 500-V d.c. 
motor generator, Entz booster, battery, and switchgear. The 
plant is at present being used for the supply of electricity to 
the tramways. 
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Messrs. Fuller, Horsey, Sons & Cassell will include in their 
saie on April voth and 26th at the Wycombe Aircratt Con- 
structors, Ltd., ugh Wycombe, machinery and material lying 
at the Aireratt Works, Hendon; also a Siemens 100-Ппе auto- 
Inatic teleputne lstullation, motors, motor-generators, Ke. 

Messrs. Shirlan Allan & Co. will sell by auction on April 
Mth, at the South-East Counties Sanatorium, East. Fortune, 
isast Lothian, electrical plant, cable, Хе. (See cur advertise- 
nent pages to-day.) 

Book Notices.—'' The Year-Book of Wireless Telegraphy 
and telephony ° (xev-c893 pp.) London: Wireless Fress, 
Ltd. Price 65. net.—Lhis edition, divided into 18 sections, 15 
valuabie. апке to the amateur and. protessional.. Lhe book 
has been remodelled on an extensive scale, and while the 
existing features of its formation have been retained, the 
volume can be sud to almost constitute a new production. 
Revision has resulted in the: intormaticn contained. therein 
being presented in. a more concise manner, and a special fea- 
une is the map section. An additional section 1s devoted. to 
direction-tinding, and the amateur and expernnental section, 
though short, will interest many. 


‘internal Combustion. Engines” (595 pp.; 999 figs.). 
London: Institute of Marine tngineers. Price 12s. 6d. net.— 


«lle. desire to rectify the state of afíairs resulting from the 
quick evolution of the internal combustion engine having gone 
ahead of popular ideas led the Council of the Institute of 
Marine Engineers to publish the series of 13 papers, 
with the discussions thereon, read at the Institute meet- 
ings during the last three years; these comprise this volume. 
Although there аге valuable works on the subject, it was con- 
sidered that the experience of those who had been in charge 
ct such engines, both in the experinental stage and in service, 
would be cf value to those engineers in general, and to marine 
engineers in particular, who desired a closer acquaintance with 
this form of prime mover. | | 

“ Line Charts for Engineers," by W. N. Rose. Pp. xii4-95; 
47 figs. London: Chapman & Hall, Ltd. Price 65. net. 

" Journal of the Institution of Electrical Engineers," Vol. 
LNI, No. 316.—March, 1923. London: E. & F. N. Spon. 
Price 10s. 6d.—The issue for March contains the . following 
papers:  Variable-speed Alternating-current Motors without 
Commutators, by Mr. F. Creedy; Works Production, by Mr. 
G. H. Nelson; Fhe Rating of Cables for Intermittent or 
Fluctuating Loads, by Mr. S. W. Melson and Mr. Н. С. 
Booth; The Generation of Suitable Voltages and Currents for 
Deep Therapy, by Mr. C. H. Holbeach; The Magnetomotive 
Forces Produced by Single-phase und Polyphase Windings, by 
Mr. R. D, Archibald; Stationary Waves on Open-ended Sole- 
noids, by Mr. A. Press; and the Design of Radio-towers and 
Masts: Wind Pressure 'Assunptions, by Mr. C. F. Elwell. 

Cirenlars of the U.S. Bureau of Standards, No. 13, © U.S. 
Government Specifications for Large ‘Tungsten Filament In- 
candescent Electric Lamps “°; No. 46, " Testing of Barometers 
and Altimeters ' (10 cents); and No. 79, ©“ Electrical Charac- 
teristics and Testing of Dry Cells (15 cents). , Washington : 
Government Printing Office. | 

К Aide-Mémoire and Schémas de l’Entrepreneur-Electricien,”’ 


hv P. Maurer. EP. vin+620; 304 figs. Paris: Dunod. Price 
T.U fr. 

‘Copper Ores," by R. Allen. Pp. x+221, with a map and 
6 figs. Londen: J. Murray. Price 7s. 6d. net. 


Dutch Lamp Trade.—The electric incandescent lamp, 
according to [n-en-l'itrocr, has become one of Hclland's most. 
important exports. The value exported now exceeds that of 


either. tobacco, cocoa, spirits, or bulbs and trees. Details 
are as follows :— 

1920. 1902]. 1922. 
Tons 3,208 2,522 3,430 
Guilder 31,350,000 33,101 000 22 313,000 
Cuilder per ton ... VS 0,115 8.763 6,502 
£ per ton (approx.) ... EST 130 940 


The increased exports in 1922 are attributed to the forma- 
tion of stocks in foreign warehouses in. anticipation. of 
stronger protectionist measures abroad, while the decreasing 
value per unit of weight is ascribed to the reduction in price 
in order to meet competition, More foreign. competition 1s 
also being felt in Holland, imports of metal-filannent lamps 
from Germany having risen from 79 tons value (guilder 457,000) 
in 1920 to 137 tons (guilder 624,000) in 1921, and 178 tons 
(guilder 552,000) in 1922. Except for the United. States, to 
which little cr nothing is exported, Dutch incandescent lamps 
но to all parts of the world. The principal customer is France, 
Which took in 1920, 1921, and 1922, G. 7,962,000, G. 3,822,000, 
und G. 5,109,000 respectively.. Italy, Belgium, Argentina, Aus- 
tralia, Canada, Great Britain, Brazil, Spain, and the Nether- 
lands Indies also took considerable quantities, while recently 
China has also been a large purchaser. 

German Competition in Japan.—German competition in 
heavy electrical machinery sold imn Japan has entirely dis- 
appeared, according to the American Commercial Attache at 
Tokyo. Public statements made some time ago to the effect 
that Japanese buvers were inclined to place orders for this 
class of machinery with German manufacturers appear to 
have been only partly true, and it is now stated that no reli- 
able Japanese company is either quoting for or endeavouring 
to secure the business for this sort of equipment of German 


manufacture. 


Forthcoming Exhibitions.—The following exhibitions are 
being organised : 

LONDON. June. lst to l4th, International Mining Exhibi- 
tion; August 3lst to September 22nd, Shipping, Engineering, 
and Machinery Exhibition; September ath to 14th, Bakers’ 
Exhibition. 

MIDDLESBROUGH.—September 21st to October 6th, 
Economy and Trades Exhibition. 

CANADA  (Toronto).—August. 25th to September . 8th, 
Canadian National Exhibition, 

М CZECHO-SLOVAKIA (Prague).—May 16th to 2st, 
* alt. 

EsTHONIA (Heval).—June 2nd to Nth, Connnercial and In- 
dustrial Exhibition. 

FiNLAND .— (Helsingfors).—July 
Samples Fair. 

FRANCE (Bordeaur).—June lth to 30th, 

LATVIA (Kiga).-—July 22nd to August oth, 
Agricultural Exhibition. 

MADAGASCAR. (Antananarivo).—August 15th to September 
lth, International оо Fair. 

SPAIN (Valencia) Мау 10th to 25th, Samples , Fair. 
(Madrid).—May 14th to June 4th, Commercial Fair. — (San 
Sebastian).—luly to September, Samples Fair. 

" TurEsTE.—Septeniber 3rd to th, International 
“air. 
UruGuay (Montevideo).—-December, Industries Exhibition. 


Foreign Exhibitions. — France (FParis).—Reuter — states 
that, as the Esplanade des Invalides has been found too re- 
stricted a space for the exhibitions and fairs which are held 
In Paris, it is proposed to construct an exhibition ground at 
the Porte de Versailles, where in 1925 the Foire de Paris and 
ether similar events will be held. A company will operate 
Da ground for 60 years, when it will revert to the City of 

aris. 

AUSTRIA (Vienna).—The exhibitors at the International Fair. 
Which closed on March 94th, numbered 3,000, of which 10 per 
cent. Were foreigners, mostly Germans. The amount of busi- 
ness transacted was far greater than at the last two fairs, says 
Reuter, and electrical mac hinery is one item especially men- 
tioned. 

ARGENTINA.—The International Exposition cf Samples, to be 
hold at La Plata under the auspices of the Buenos Aires Pro- 
vincial Government, will be inaugurated on Мау 25th.— 
Reuter’s Trade Service (Buenos Aires). 


The Netherlands Electrical Industry.—Conditions in the 
electrotechnical industry of the Netherlands indicate a general 
tendency toward a decline in production, although renewed 
activity prevails in several of its branches. The industry on 
the whole is considerably better off than some others in that 
country. 

Lamp and lhyhting fixtures manufacturers, as well as makers 
of telephone apparatus and parts, report that conditions are 
substantially the same. One lamp company, however, re- 
cently took on about 400 additional workmen and another has 
re-employed а ninnber of men discharged several months ago 
on account of the slackness in that line. 

The Netherlands’ industries are unfortunate in being sub- 
ject. to keen. competition, from neighbouring low-exchange 
countries. A general import. duty of 5 per cent. is levied, 
which, according to a statement of the Netherlinds Associa- 
поп of Eleetro-Technical Producers, does not give sutticient 
protection. So far no action has been taken by the Govern- 
ment to provide any increases in the duties.—Conemerce Re- 
ports. 


E.D.A. Activities. —One of the latest of the British Elec- 
trical Development Association's. publications is a poster 
(E.D.A. 354) with a colour-wash drawing illustrating various 
domestic electrical operations, and an exhortation to the 
reader to" Use Electricity : Bring back sunshine to the city : 
Banish smoke, dirt and noise.” The advantages to be gained 
are concisely stated. 

The Association has also issued a booklet entitled '* The 
Попе of 1923," which describes the all-electric house, and 
contains photographs of various apartments with their elec- 
trical eauinment. Р 


Russian Electrical Journal.—In October last, after four 
vears' interval, the journal Electritshestvo — (Electricity), 
which was founded in 1580 by the VIth (Electrotechnical) 
Section of the Russian Technical Society (Petrograd), of which 
Society it is the organ, resumed publication. The journal is 
also the organ of the Russian National Committee of the In- 
ternational Electrotechnical Commission (Petrograd) and of 
the General Department of Electro-technical Industry (Mos- 


cow). 


Catalogues Wanted.—M. Асниль Dents, electrician, of 39, 
Rue Rome, Brussels, wishes to receive price lists of British 


electrical manufacturers. 

Mr. О. E. GOLDRIDGE, electrician, 30. Station Road, W ood- 
bridge, nsks for catalogues of electric lighting fittings, in- 
cluding bowls, standards, and shades. 

Messrs. Leoxarp Toomer & Co., of 54, Lower Thames 
Street, London, E.C.3, desire to receive catalogues, terms, &c., 
from manufacturers of lamps, fittings, wireless sets and. heat- 


ing apparatus. 


Domestie 


Agricultural 


Ist to 7th, International 


Samples Fair. 
Industrial and 


Samples 


~ 
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Patent Application.—Application has been made for the 
restoration of patent -No. 149,213 of 1917, granted to Dr. 
Erich F. Huth, G.m.b.H., and Dr. Siegmund Loewe for 
`' Improvements in and relating to thermionic valve amplifiers 
and generators." | 

Chinese Nctes.— The Ministry of Agriculture and Com- 
merce has appointed Chen Tao-yi as official investigator on 
industry, commerce, and agriculture to Europe and America. 

The Ministry of Communications reports that a contract, 
covering work on the Shanyzhai-Chefoo Cable, a distance of 
920 pautical miles, was signed with the Japanese Kuho Elec- 
tric Industrial Association in 1920, and that work was begun 
in 1921. After two years the cable was completed (in May, 
1922). Ihe cable has been examined by a committee of the 
Ministry and is found satisfactory. The wire was laid from 
Paoshtanhsien Kiangsu, through the lower Yangtze and then 
direct to Chefoo. The wire will be entirely under the control 
of the Ministry of Communications as soon as it is taken over 
from the Japanese Kuho Electric Industrial Association. 


Calendar.—We have received a wall calendar with monthly 
date slips for the vear beginning April, 1923, from the Metro- 
politan-Vi-kers Electrical Co., Ltd., Manchester. As usual 
а very pleasing study (Miss Mamie Watson) is chosen for the 
pictorial feature. | i | 


New Belgian Сошрапу.—1.а Société Centrale d'Electri- 
cité et de Construction із the name of a new company which 
has lately been formed at Saint Gilles-lez-Brussels (167, Rue 
de la Victoire) to carry on an electrical engineering business. 


Chester Contract Conditions.—The Chester City Council 
has instructed the town clerk to bring up for the consideration 
of the Council amendments to the Standing Orders, so that (1) 
the Corporation list of contractors shall be abolished, and 
before any contract is entered into tenders for this shall be 
invited by public advertisement, unless the committee con- 
cerned authorises any other method on grounds of urgency; 
(2) in all future. contracts for the supply of goods and 
materials a clause shall be inserted reserving the rights of 
the Council to accept the tender as a whole or as to any part 
or. parts thereof; and (3) as far as possible only British goods 
and materials shall be purchased. - 


Touring by Motor Coach.—With the advent of Spring, and 
more dependable weather, comes the annual booklet (price 
6d.) issued by the Lancashire United Tramways, Ltd.; con- 
taining some interesting particulars and excellent views of 
the districts covered by its motor-coach services.: The routes 
stretch from Atherton, as a centre, right to the Lake District, 
through North Wales as far as Anglesey, and to Nottingham 
in the east. | | 


П 


LIGHTING AND POWER NOTES. 


Blackpool.— WITHDRAWAL OF REsTRICTIONS.— The Electricity 
Cominittee has decided to withdraw the temporary restriction 
on the use of radiators between the hours cf four and seven 
euch evening. 


Bradford.—Prorosep — ExrENsIONs.— The Bradford Daily 
Telegraph states that the Electricity Committee proposes to in- 
stall an additional 20,000 KW of plant. The present plant 
(53,000 KW) is only just sufficient to meet the present demand, 
and it is estimated that by 1925 the demand will have increased 
by at least 7,000 kW. ‘The proposed additions to the plant con- 
sist of a turbo-alternator with condensing plant, auxiliaries, 
high-pressure switchgear, and a cooling tower. The proposals 
will necessitate the removal of the last remaining 1,000-kW 
-low-speed set to make room for the new generator. The present 
Valley Road buildings will then be wholly taken up. The 
existing boiler plant will be adequate to supply the new set 
and no building construction will be necessitated. The scheme 
has been submitted to the Finance Advisory and Co-ordination 
Committee for consideration and revort. 


 Burnley.— NEGoTIATIONS. WITH CoNTRACTORS,— The electrical 
engineer has reported that he has conferred with representa- 
tives of the English Electric Co., Ltd.. regarding the adjust- 
ment of the contract price for extensions carried out by the 
company at the electricity works, and has arranged for the 
price to be reduced by £604. 


Canada.—lHIYpko-ELECTRIC. DEvELOPMENT.—Figures recently 
published by the Dominion Water Power Branch of the De- 
partment of the Interior show that the total development of 
water power reached a figure of nearly 3,000,000 h.p. during 
1922 by the installation of a further 210,000 h.p. Of this 
2,201,486 h.p. is installed in central stations, 484,228 in pulp 
and paper mills, and 285,045 h.p. has been developed by other 
industries. The distribution of this power 1s as follows, the 
development per 1,000 of population being given in paren- 
theses: British Columbia, 325,977 h.n. (627 h.p.); Alberta, 
33.067 h.p. (56 h.p.): Manitoba, 134,025 h.p. (220 h.n.); Ontario, 
1.299,250 h.p. (443 h.p.); Quebec, 1,073,883 b.p. (455 h.p.): 
New Brunswick, 42.039 Ъ.р. (108 h.p.); Nova Scotia, 47,100 
h.p. (90 h.p.); Prince Edward Tsland, 2,239 h.p. (25 h.p.) ; and 
Yukon Territory, 13,199 h.p. (3,175 h.p.) . | АЕ 


THe Ноилхвоек MiNE.—It is announced that the Provincial 
Government has granted the compuny’s request for a site on 
the Abitibi River for the development of bydro-electric power. 
Two sites are available, each of which will provide over 
20,900 h.p.—Reuter’s Trade Scrvice (Timinins, Ontario). 

British Cotumaia.—It is reported that the Bridge River 
Power Co. proposes to carry out hydro-electric developments 
amounting to 400,000 h.p. at a short distance from Seaton Lake, 
Lilloet, B.C. The power to be generated will auginent the 
Vancouver Power Co.’s pants at Coquitlam and Stave Lake, 
and wil also supply power to Vancouver.—Reuter’s Trade 
Service (Vancouver), 

Охтлкіо.— Тһе Hydro-Electrie Power Commission recently 
put its Ranney's alls station into operation. This is a 
10,000-h.p. plant, utilising the power of the Trent River, and 
comprising two turbines directly connected to 4500-KVA gene- 
rators, Which are capable of carrying 5,300 kVA at 80 per cent. 
power factor. They give a 60-cvcle 3-phase output at 6,600 V, 
running at a speed of 120 r.p... The supply from the gene- 
rators 15 stepped up by two 4,500-KVA water-cooled trans- 
formers to 44,000 V for transmission to distant load centres. 

ELECTRICAL DEVELOPMENT.—The lower St. Lawrence Power 
Co., of Rimouski, has applied to the provincial. Public Service 
Conminission for authority to construct a h.p. transinission line 
to supply electrical energy to villages and summer resorts 
between Matane and Runouski. A generating station is to be 
constructed at. Princeville, and main and. branch transmission 
linés aggregating 60 miles will be established. The entire 
enterprise will cost about half a milion dollars.— Heuter'a 
Trade Service (Montreal). ah т 2 


Cannock.— AGREEMENT WITH WOLVERHAMPTON.—Important 
matters in relation to the electricity undertaking were con- 
sidered at a recent meeting of the Urban Council. Mr. Allen, 
the Wolverhampton Borough Electrical Engineer, attended, 
and discussed the terms of the agreement with Wolverhampton, 
whereby the Corporation electricity department would take 
over the administration of the power station and distribution. 
The agreement was approved, and it was decided that it should 
come Into effect on March 31st. It was also agreed that appli- 
cation. should be made for sanvtion to a loan to enable a cable 
to be laid to give а supply to Bridgtown. | 


` Chester.—Loans.—The Electricity Committee is making 
application to the Electricity Commissioners for sanction to 
the borrowing of (1) £1,750 for laying new mains from the 
hydraulic engineering works alcng Seller Street to Foregate 
Street, and from Cow Lane Bridge to Foregate Street, and 
(2) £2400 for replacing with larger distributing mains the 
present mains in certain districts; and (3) £3,100 for the 
provision of new mains and services. 

NEW TariFF.—The Electricity Committee has adopted a new 
tariff with the object of inducing householders to use elec- 
tricity for domestic purposes other than lighting, and to do 
away with the dual system of wiring. 


Chorley.—APPLiCATION FOR RrPRESENTATION.—The Town 
Council is applying to the Electricity Commissioners for 
representation on the committee which it is proposed shall 
be set up for the Mid-Lancashire Electricity District. A 
letter from the Town Clerk of Preston states that as the 
Council was not an authorised undertaker, no provision was 
made for its representation in the scheme submitted. The 
Lancashire Electric Power Co., which has been approached 
to supply electricity in bulk to the Corporation for the latter's 
distribution, stated that it was convinced, as the result of past 
experience, that it would be to the advantage of Chorley and 
the surrounding districts if the Order remained in the hands 
of the company. | 


Continental.—CzecHo-SLovakia.—The present capacity of 
the municipal generating station of Prague is 35,000 kW. — In 
the near future a new steam turbine, on the Breitfeld-Danek 
system, with a capacity of 7,900 h.p., is to be installed. In 
addition, electricity will be generated at the water-power station 
on the Teschnow, and at the Karolinenthal station, to the 
extent of 2,000 h.p., at the Zizkow station (900 h.p.), and at 
the Smichov station (4,000 h.p.). The installed plant capacity 
in all the power stations of greater Prague is about 40,000 kW. 
At the end of 1921 private consumers supplied from the Prague 
station totalled 45,772, with an aggregate consumption of 
29,000,000 kWh, representing receipts equal to 68,500,000 
Czech kronen. The tramways took 20,000,000 kWh, costing 
12,300,000 Czech kr.: municipal undertakings, however, only 
absorbed 2,000,000 kWh. | 

FnANCE.—The Société des Forces Motrices du Vercors has 
applied for a concession to distribute electricity for public and 
private purposes in the departments of the Drôme Isère, 
Ardeche. Loire, and Rhéne. A similar concession has been 
applied for bv the Société Electrique “La Lanterne,” located 
at Conflans, to embrace a large portion of the Haute-Saône 
department. A concession to supply 11 communes in the de- 
partment de Savoie is being sought by the Compagnie Savoi- 
sienne d'Electricité and a similar application has been made by 
the Compagnie de Gaz et d’Electricité de Melun for the regicn 
о“ Melun (Seinet-et-Marne). The Société “ Le Triphasé " 3s 
seeking sanction to set up a h.p. overhead main in 13 com: 
munes in the Seine-et-Oise department. 
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ItaLy.—The Ministero dei Lavori Pubblici has confirmed 
three decrees affecting electrical schemes in the province of 
Venice, namely, the granting of a concession to the Societa 
Idroelettrica Veneta to utilise the River Piave near Soverzene 
(Belluno) for generating electricity; the development of the 
longhella Falis; and the constitution of the Consorzio di 
Boniica. di Dese Inferiore (Trust for the Development of the 
lower Dese Hiver). Following in the steps of France and 
Switzerland, the Italian Government has decided to constitute 
a huge association of hydraulic experts, hydraulic power users, 
und other specialists and bodies interested, to survey, control, 
and foster the utilisation of water and water power in all its 
forms. The association will bear the title, 
Utenti Acque Pubbliché. d'Italia." 

Crompton.—StreeT LIGHTING.—A sub-committee has been 
appointed to consider the question of public lighting by 
electricity. 

Devizes.—ProroseD EurEcrRiCITY SuPPLY.—The Town Coun- 
cil has decided to consult an expert on an electric lighting 
scheme submitted by a local syndicate, which has applied 
for the approval of an Electricity Order. 

Greenock.—P.LeEA rog REDUCED CHARGES.—At a recent 
special meeting of the Electricity Committee, Mr. James, 
Brown, a representative of the local shipbuilding industry, 
appeared to urge a reduction in the charges for electricity. He 
stated that electricity entered very largely into their work, and 
as a reduction of working costs was imperative he hoped that 
favourable consideration would be given to the application. 

Hereford.—INquiny.—Col. T. C. Ekin held an inquiry re- 
cently into the application of the Town Council for a loan of 
£40,000 for the electricity undertaking. It was explained that 
£25,000 was needed for loans overspent, and £10,000 for the 
development of the rural electricity scheme. 

Hornsey.— I 0an.—The Town Council is applying to the Elec- 
tricity Commissioners for sanction to the borrowing of £10,250 
for new feeders.. . : | О 

Huddersfleld.—NrEw  PLíANT.—On March 215% the Mayoress 
started up the new 10,000-h.p. turbo-generator which has been 
supplied and erected by the English Electric Co., Ltd. 


Irish Free State.—LiMERICK.—The Corporation has decided 
to spend £15,000 on the installation of new plant in the 
existing power station. A proposal to erect a new station is 
in abeyance. 

PonTRU3H.—The Urban Council has resolved to provide addi- 
tional plant at the electric power station at a cost of £3,500. 

Lancaster.— NEW PLANT AND MaiNs.—The Electricity Com- 
mittee has accepted tenders for the supply of rotary con- 
verters, at £7,400, required at the Marton Street works in 
connection with the scheme for the supply of electricity frcm 
the new Caton Road generating station. The Committee has 
expressed its approval of the Morecambe Corporation’s let- 
ting tenders for the supply and laying of a high-pressure cable 
from Caton Road works to Morecambe, subject to the work 
being curried out to its satisfaction. The Committee has also 
approved laying of a cable: from Caton Road to Marton Street 
works, the estimated cost being £5,560. The Comunittee ap- 
proved of the estimate, and tenders will be obtained by the 
Area Committee. 

Leicester. — PRoposED EXTENSIonS. — In 1920 the City 
Couneil decided to erect a generating station, containing two 
10,000-k W generators with boiler plant and accessories, but 
owing to the high costs only one set was installed. The elec- 
trical engineer (Mr. T. E. Smith) now states that it is necessary 
to proceed with the installation of the other set immediately, 
as the present plant will be inadequate to cope with the antici- 
pated demand in 1925. The Electricity Committee therefore 
recommends the carrving-out of these extensions at а total 
cost of £210,000. 

London.—HaMMerRSsMITH.—Pouwdered Fuel Plant.—As it is 
now standard practice to have large-diameter relief pipes, or 
safety valves, fixed to powdered fuel plant, so that in the event 
of carelessness on the part of an operator the pressure can 
immediately be released outside the building and damage to 
the plant avoided, the Electricity Committee recommends that 
£900 be spent on the provision of additional pipes and. valves. 
It is also proposed to substitute an externally-fired drier, in 
connection with the plant, for the present internally-fired drier, 
which 15 considered to be dangerous. 

HaMrsTEAD.—' The Porough Council has approved the proposal 
of the Lighting Connnittee to lay new h.p. feeders and l.p. dis- 
tributors during the summer, at a cost of £7.680, to deal with 
the anticipated increase in demand and to replace old cables. 

Marton (Lancs.).—ELECTRICITY SuvrPEY.— The Parish Coun- 
cil 1s negotiating tor a supply of electricity from Blackpool. 


Mersey Power Co.—Pnocnrss оғ Compaxy.—At the annual ` 


mecting of the Salt Union, Ltd., on March 27th, the chairman 
said that the Union's subsidiary, the Mersey Power Co., had 
not yet secured the anti-ipated load. The Percival Lane power 
station had proved most ecónomical in working but its comple- 
tion unfortunately synchronised with a period of intense indus- 
trial depression. During the last few months of 1922, how- 
ever, there had been a considerable increase in the demand for 
both lighting and power. The company had obtained an 
Order for the Ellesmere Port area, and this should lead to an 
augmentation in the number of consumers. A contract for the 
supply of from 10 to 20 million kWh was being sought, and if 


* Associazione : 


i 


it was secured a large proportion of the potential output would 
be absorbed. Although at present the plant was not fully 
utilised he (the chairman) had no doubt that eventually the 
plant would prove to be inadequate. 


Newton Abbot.—ARBITRATOR’S AWARD.—The figure of the 
arbitrator's award in the claim for compensation of the Urban 
Electric Supply Co., Ltd., in connection with the acquisition 
of the electric light and power works by the Urban Council 
in agreement with the forquay Corporation for the new 
station for Torquay electrie lighting was £59,275. The com- 
pany's claim was for over £104,000, and witnesses at the 
arbitration proceedings estimated the total present value of 
the undertaking at £5,658, this figure, however, being after- 
wards advanced to £6,828.— Western Morning News. 


Northerh Ireland.—Hotywoop (Co. Down).—At a recent 
meeting cf the Urban Council the consulting engineer in 
connection with the Council's electricity scheme was present, 
and gave full particulars of the scheme, which аге. to be for- 
warded to the Ministry of Finance. 


Oldham.—ExtTension or SurPLv.— The Electricity Corn- 
mittee has informed the Lees Council that-mains will be laid 
to Lees when the committee has completed the dietribution 
systems in Crompton and Royton. The chairman of the Coun- 
cil said that the '' compulsory ?' area only extended over a part 
of the Lees distriet, and it was decided to take a canvass of 
residents in other parts. 


UNDERGROUND ExPLosioNs.—During the last few months 
there has been a series of underground explosions caused by 
electrical faults. Respecting the last of these, the borough 
electrical engineer states that the mains aré insulated with 
vulcanised bitumen and laid in wooden troughing. When a 
fault occurs, bitumen gas is generated in the joint boxes and 
ignited, causing an explosion. The trouble is said to be due 
principally to the excessive load. In the last instance new 
lead-covered cables have been installed. 


Poalton.—Svurp.ty INQUinv.—The Urban District Council lias 
deputed a sub-committee to confer with the Blackpool Cor- 
poraticn Electricity Department as to the terms upon which 
the Corporation would be prepared to supply electricity to the 
district. 7 ә 

Price Reductions.—Reductions in the charges for electri- 
city bave been made in the following districts :— 

HUDDERSFIELD.—Single-phase lighting, from 6d. to 44d. per 
kWh; single-phase power, from 4d. to 3d. per kWh; and 
* under guarantee '' charges from 2d. to 14d. per kWh. 

CovENTRY.—Bulk supply charges reduced according їо’ a 
graduated scale, the addition for increased cost of production 
being lowered from 35 to 30 per cent. Power and heating, 
from lid. to 1&d. per kWh; lighting, maximum demand rate 
fcr the second hour per day from 6d. to 54d. jer kWh, and 
above that consumption from 134. to l&d., the first hour re- 
maining at за. Prepayment meter supply from 8d. to 6d. 
These rates (excluding prepayment rates) are subject to a 
discount of 5 per cent. for prompt payment. 

Huuu.—Lighting by 1d. per kWh, and power by 25 per cent. 
off the percentage increase, bringing the charges to 50 per cent. 
above the pre-war rates. 

STOCKTON-ON-TEES.—A reduction 
charges. 

MaipsTONE.—Reductions of $d. per unit for lighting, $d. for 
power to «mall users, and 4d. for heating and cocking, street 
lighting, traction supplies, and sewage pumping. ` | 

GLOUCESTER.—Sliding scale: Lighting, first 500 kWh per 
quarter from 8d. to 7d. per kWh; power, all consumption in 
excess of 500 kWh, from 2d. to 14d. per kWh. Maximum de- 
mand tariff: Lighting, for the first 100 hours per quarter 
from Is. to 14. per kWh. Rateable value tariff: Domestic 
supplies, a payment of 20 per cent. per annum of the rate- 
able value of the premises, plus 2d. per kWh during the 
winter quarters and 1d. per kWh during the summer quarters. 
Theatres and kinemas from 4d. to 34d. per kWh. 


Reigate.—Loan.—The Town Council has applied to the Elec- 
tricity Commissioners for sanction to a loan of £26,000 for 
electricity purposes. z 


Selby.—CoMMENCEMENT OF SurPLY.—The supply of electri- 
city to the town was commenced by the Electrical Distribution 
of Yorkshire, Ltd., on March 22nd. A’ sub-station has been. 
erected at New Lane, mains have been laid in the principal, 
streets, and a showroom has also been opened. The demand, 
especially from business people, is said to be good. 

Sherborue.— APPLICATION FOR SPECIAL ORDER.—The Sherborne 
Electric Supply Co., Ltd., has applied to the Electricity Com- 
missioners for a Special Order to authorise the company to 
generate and distribute electricity for public and private pur- 
poses within the urban district of Sherborne and a portion of 
the parish of Castleton. | ОТМЕ 

South Wales.—CoaL Company’s ELECTRICAL PLAnt.—At {Һе 
annual meeting of the Powell Duffryn Steam Coal Co., Ltd., 
the chairman (Mr. J. Shaw) stated that the company had gone 
in whole-heartedly for electricity and possessed a finer electrical 
plant than that owned by any other colliery company. The 
capacity of the plant was now 52.000 kW and the output for 
the year had been 150 million kWh. As an illustration of the 
cheapness of the supply he stated that power was being 
supplied to the Rhvmney Tron Co. at .44d. per kWh at a profit. 


1 


of 10 per cent. in all 
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- Sutton-in-Ashfield.—APPLICATION FOR SPECIAL ORDER.— 
The Derbyshire & Nottinghamshire Electric Power Co., Ltd., 
has applied.£o the Electricity Commissioners for authority to 
generate and distribute electricity for all purposes within the 
urban districts of Sutton-in-Ashfield, Huthwaite and Kirby-in- 
Ashfield, the parishes of Annesley, Brinsley, Felley, Lenby, 
Newstead, Papplewick and Selston, in the rural district of 
Basford and the parishes of Fulwcod, Skegby and Teversal, in 
the rural district of Skegby and the parishes of Blackwell, 
Pinxton, South: Normanton and Tibshelf, in the rural district 


t 


of Blackwell. , 


Thetford.—WarER-PowrEn  ScHEME.—The Town Council has 
engaged Mr. Richard H. E. Lee, of London, to advise on a 
proposal to generate electricity by water power. It is esti- 
mated that electricity for Thetford and Brandon could be 
furnished by this means. 


Torquay.—NoN-PAYMENT OF AccovNTs.—The local Press ` 


states that the Eléctricity Committee recently threatened to 
cut off supplies of electricity if the accounts for the previous 
quarter were not paid. A number of consumers have withheld 


payment on the ground that their bills ure double or even. 


treble those of the preceding quarter. ^ ^ ^ ^ 
United · States.—Larce Power ‘Station PRoPosED.— The 


М; E, L. A. Bulletin states that the Edison Electric Illumina- . 


ting Company, of Boston, is about to erect a new generating 
station, with a capacity of 400.000 h.p. and a storage space 
for 300,000 tons of coal, at Weymouth (Mass.). - 


Welshpool.—Proposep ELEcTSicrTY SuPPLY.—The local Gas 
Company has notified the Town Council: ef its intention: to 
apply. for an Order permitting it to generate and. distribute 
electricity in the district. The Council, while not binding itself 
to approval, states that it will be glad to receive any: sugges- 


tions which will promise a supply of electricity at moderate 


Й 


cost. 


Wiltshire.—Srecta, ORDER—The Western Electric Distribü- 


ting Corporation, : Ltd., bas applied to the Electricity Com- 
1aissioners for a Special Order authorising it to supply elec- 
tricity in the boroughs of Calne, Chippenham and Devizes and 
surrounding districts. | 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—No Fare Repuctions.—The adoption of penny 
fares was strongly advocated at a recent meeting of the 
Tramways Committee, but for the present it was decided that 
there could be no alteration in fares. 
that though the cost of inaterial and wages represented an 
increase of 100 per cent. on pre-war rates, fares had only 
advanced 50 per cent. 


Blackburn.—F are Repuctions.—The Tramways Committee 
recommends the revision of fares and stages. On the various 
sections inside the borough the fares will be reduced by a 
halfpenny and the stages will be extended. There will be 
no reduction on the Accrington route. 


Brighouse.—ConbiTion or Track.—The Town Council has 
decided to support the action of the West Riding C.C. in its 
action in petitioning for an inquiry into the condition cf the 
Halifax tramways track within the borough. E 


Burnley.—Fànr Repuction RErECTED.—In view of the heavy 
expenditure on relaying the track to which the Tramways 
Committee is committed, a large portion of which will have 
to be met out of revenue within the next few years, a scheme 
for reducing the fares, with a consequent reduction in revenue 
of £17,000 per annum, has been rejected by the Town Council. 


Continental.—Non wAv.—The electrification of the Ofot rail- 
way is now nearing completion, and it is anticipated that 
tests of the system will be commenced shortly. The line will 
connect the North Baltic with the North Polar Sea, and the 
locomotives will .be capable of drawing a load of 2,000 tons 
at a speed of 60 km. per hour. Electric locomotives of 1,200 
h.p. are to be installed on the Drammen railway, and these 
will have a maximum speed of 50 km. per hour. 


FnaNcE.—The Paris Metropolitan Railway.—The principal of 
a loan of 620,000,000 fr. has been approved for the completion 
of' a complementary network of the Metropolitan Railway, 
which was sanctioned by the Municipal Council last Decem- 
ber: -The funds needed for.the payment of interest and re- 


demption `of the joan will be’ derived from tbe-share.in Ње 


railway receipts paid to the city and from the railway profits. 
Thése-funds аге estimated at 62,000,000 fr: per annum. ~“ 


Cumberland.—Revocation OF: Acts.—As the. construction of ` 


electric tramways in Cleator Moor, Workington, and other 
districts has not been carried out within the prescribed time 
by the Cumberland- Electric Tramways Co., the Electricity 
Commissioners . announce their intention ‘of: advising the 
Minister of Transport to revoke the Acts obtained by the com- 
pany- for this purpose... а 


It was pointed out. 


Edinburgh.—RrEsuLTS OF ELEcTRiFICATION.— The Edinburgh 
Lvening News states that Mr. Pilcher, the manager of the 
Corporation tramways, calculates that the complete electrifica-. 
tion of the city's. tramway: system will result inan annual 
saving of £125,000. The following comparisons ‘are made be- 
tween the electrified system and the old cable system :— l'raffic 
expenses per car-mile: Electricity, 6.8d., cable, 6.9d. General 
expenses: Electricity, 2.0d., cable, 3.7d. Repairs and main- 
tenance: Electricity, 2.2d., cable, 4.84. Power expenses: 
Electricity, 2.2d., cable, 2.5. This represents a reduction. of 
Letween 44d. and 5d. per car-mile. The work of relaying the 
tramway track over the whole system to make it suitable for 
electric traction will take another two years. That is to say, 
the present cable tracks will be left until the. rails are worn 
out, when work will be commenced in removing the old cable 
slot and laying new rails. On the Craiglockhart route, which 
will soon be ready for conversion, work is in progress to lay a- 
double line from the terminus to Craiglockhart station in 
place of the present interlacing cf the rails. The Comely 
Bank route is nearing completion, and by the.end of Mav 
electric cars will be running on the Portobello route, affording 
а through service to Musselburgh and Port Seton. — „ù 


H alifax.—Extenstons.—The Tramways and Electricity 
Committee recommends the laying of & double line of tram- 
way between the Punch Bow! Inn and Plough Croft. Lane, 
Booth Town, at ай estimated cost of £2,700. p 


Huddersfield.—EXTENSION SANCTIONED.+-The Ministry of. 
Transport has conditionally agreed to the laying of a double 
line of tramway in Wakefield Road. Lo ws ! 


India, —BoMBAY.—AÀ proposal in favour of a. scheme for tube 
railways in the city has been passed by the Corporation.— 
Indian Engineering. | | ME: 


Liverpool.—AsoLiTION OF FiRst-cLAss Cans.—It has been de- 
cided to withdraw the first-class cars, which have: been in 
eervice.since 1908, the.reason being that public opinion is 
against them, not that they are unremunerative. This 
was the only case in this country of dilferentiation between 
classes of tramway passengers. 


London.—NEw '' UNDERGROUND ” Cans.—It will be recalled, 
in connection with the new '' Underground " rolling stock, 
which was recently put up fcr competition amongst some of 
the leading railway car manufacturers throughout the country, 
that five cars were constructed by firms to their own specifi- 
cation, whilst a sixth car was constructed to the '' Under- 
ground's ” own specification. The company has now decided, 
after several weeks of practical experience in working these 
cars in service on the Piccadilly Tube, that the car constructed 
to the specification of the ‘‘ Underground '' 1s the most suitable 
for general service, but certain other improvements which were 
contained in the other firms’ cars are to. be embodied in what 
is hcped to be the ideal car. Orders have consequently been 
placed for the construction of 191 cars at a cost of £710,000, 


. and the manufacture of these will be spread over the follow- 


ing firms:—Messrs. Cammell, Laird & Co., of Nottingham; 
the Metropolitan Carriage, Wagon, and Finance Co., of Bir- 
mingham; and the Birmingham Railway Carriage and Wagon 
Co., of Smethwick. Delivery will be commenced in September . 
of this year, and the new trains will be put into service on 
the new Moorgate and Hendon extensions of the Hampstead 
tube when this section opens to the public in the autumn. 
ACCIDENT.—On March 27th two L.C.C. tramcars collided at 
the junction of Old Street and Great, Eastern Street, E.C., and © 
a number of passengers were injured. 


Stoke-on-Trent. —ARRANGEMENT WITH CoMPANY.— The Town 
Council has approved of a compromise with the Potteries 
Electric Traction Co. in connection with its Parliamentary 
Bill, whereby the proposed running powers will be reduced 
from 30 to 25 years. The Corporation's option to purchase is 
extended to 1925, and the clause prohibiting motor-'bus com- 
petition is deleted, the Corporation undertaking to grant the 
company a reasonable proportion of licences for omnibuses 
on routes under its control. . í 


. Y 
` + 


TELEGRAPH & TELEPHONE NOTES. 


Canada.—TELEPHONE  DgvELoPMENT.— The : Bell Telephone 
Co. will expend 2,500,000.dollars on outside work in Toronto 
this year. The company will.réquire 200 car loads of cables, 
wires, and poles; . 95 miles of duct, and 260 manholes. Two 
new exchanges to be built-this year will cost 5,000,000 dollars. 
—Heuter'& Trade Service (Toronto). . е ое 

International Long-distance Telephony.—CoMwrrTEE's DE- 
cISION.— With further reference to our last week's note on the 
Paris Committee's decisions on the above subject, the G.P.O. 
announces that as a basis for the determination of the quality 
of transmission to be provided on an international system of 


~ trunk telephone lines the Preliminary Committee agreed to 


adopt standard specifications. for: (1) sub-station apparatus, 
that is to say, the subscriber’s transmitter, receiver and in- 


. duction coil; and (2) an international transmission unit of 
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reference. In both cases these specifications will conform 
with present practice in Great Britain. The unit of reference 
hus been agreed as the equivalent of one mile of standard 
cable huving an attenuation constant of 0.106 at a frequency 
of БОО cycles per second. 

The quality of speech transmission to be provided for inter- 
national service in general 1s to be not inferior to the audi- 
bility obtained in a circuit consisting of two standard tele- 
phones separated Ьу 32 miles of international standard cable. 
In special cases, for example, those. where the volume of 
trafic will not justify the provision of expensive high-grade 
lines, a tolerance of not more than six miles of standard cable 
will be admitted. 

The desirability of establishing a network of underground 
cables for internutional services was agreed, but having in 
view the present state of the art it was decided to regard 
1,000 miles as the limiting distance for telephone lines wholly 
in cables. In cases where greater distances are involved 
aerial lines will be provided at the outset. Telephone re- 
peaters with thermionic valves will be used both on aerial 
lines and on cables, and it was agreed that repeaters should 
be so designed as to give a constant amplification factor over 
the whole range of frequencies compared within the limits 
of the speech band. Where distortion correcting devices are 
necessary they will be provided as independent units. The 
various administrations represented at the conference have 
agreed to undertake special study of the regulations required 
to protect long-distance telephone communication from dis- 
turbance by electrical power transmission systems. 


The Telephone Service —Ht iit Тош, Excuance.—The Post- 
master-General announces that a toll exchange was brought 
into use at Hull on April 2nd which is operated on similar 
lines to the London toll exchange, and will provide 
minore rapid communication between the town and adjacent 
districts within a radius of approximately 35 miles, and by the 
relief afforded to the Hull trunk exchange will contribute to 
the imyrovement of the trunk telephone service between Hull 
und the rest of the country.—Financier. | 


RADIO-TELEGRAPHY AND TELEPHONY. 


Broadcasting.—The British Broadcasting Co., Ltd., has 
appointed Mr. Stanton Jefferies, who has been acting as 
accompanist at the London station, to be director of music; 
he will be responsible for every musical item transmitted 
by all the company's stations. ‘‘ The children's hour " has 
also been put under the charge of Capt. C. A. Lewis (known 
to juvenile listeners-in as '' Uncle Caractacus ") who has been 
deputy director of programmes. The intention is to put 
experts in charge of the various parts of the programme. 
" Everything will be arranged in London for tbe whole 
country, but each station will still be allowed to make its 
own arrangements for part of the material sent out. "— 
Evening News. 


Ceylon.—Rapio Station CONDEMNED.—Lieut. Dick, H.M.S. 
Southampton, who inspected the wireless station in Colombo 
at the request of the Ceylon Government, has submitted his 
report, wholly condemning the station. | He savs it is out of 
date and incapable of coping with the traffic with which it 
has to deal. As a result of this report, the Government of 
Ceylon has ordered the apparatus necessary to provide for 
continuous-wave working, by the use of which it is hoped 
that the range of the station will be improved and the screen- 
ing effects at present experienced reduced; a new receiving 
set, with amplifier; additional transmitting and rectifying 
valves; and а new balanced-carth system.—IJndian Engineering. 


China.—TuHeE Tsixatao Statiox.—The Chinese Ministry of 
, Communications announces that the radio station at Tsingtao 
(call signal X R T), now controlled by the Chinese Govern- 
ment, has been opened for general public correspondence ex- 
changed with ships at sea or with other Chinese radio 
stations. The exchange of traffic with ship stations is 
zoverned by the rules of the International Radio-telegraphic 
Convention, 1912, and the service regulations annexed thereto. 


Greece.— New Rabio Strations.—In accordance with the 
international agreement whereby Greece has to establish 
several radio stations for transmitting meteorological bulletins 
and other useful information to vessels at sea the first station 
has been erected on the Attic coast. Of the other stations to 
be installed at an early date one will be on Samos and another 
on Lemnos Tslands.—Reuter (Athens). 


Operators’ Hours.— Naval, WarcukrErisG.—-The Admiralty 
has directed communders-m-chief m certain areas. to report 
whether they consider that the hours of naval watchkeeping 
laid down in the Allied Wireless Telegraphyv Instructions, 
1519, should be altered in conformity with the ‘hange recently 
made in the Merchant Shipping (Wireless Telegraphy) Statu- 
tory Rules, 1920.—The Timcs. 


Sweden.—Nrw Баро Statiax.—The Telegraph Board has 
accepted the lowest tender of 99.00) kr. made by Aktiebolaget 
Armerad Betong, Malmoe, for the construction of a large 
radio station at Grrmeton. in the vicinity ef Varberg.— 
Reuter'a Trade Service (Stockholm). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL BEVIEW in which the 
“ Official Notice "" appeared.) 


OPEN. 

Australia.—MeELBoURNE.—April 10th. Commonwealth of 
Australia. 686 tons bronze wire, 1,899 tons copper wire, 714 
tons galvanised wire. (March 8rd.) 

BnRisBANE.—May llith. Postmaster-General’s Department. 
Cable terminal boxes.* 

SypNEY.—June 13th. New South Wales Railways. Two 
%),000-k W turbo-alternators for the White Bay power house. 
Chief electrical engineer, 61, Hunter Street, Sydney. 


Belgiam.—April 9th. Municipal authorities of Schaer- 
beek, Brussels. 2,750 metres of З x 180 mm. armoured cable 
and 1,375 metres of two-conductor telephone cable. 

April 25th. Municipal authorities of Thon-Samson. Estab- 
lishment of a l.p. electricity distribution system in the town. 


Buxton.— April 21st. Electricity Department. Storage 
battery, automatic reversible booster plant with exciters and 


ewitchgear. (See this issue.) 
Cavan.—April 10th. Cavan County Surgical Hospital. 


Electric lighting installation in the hospital theatre and sur- 
geon's residence. Mr. P. Reilly, registrar, County Home 
Office, Cavan. 


Carlisle.—April 23rd. 
l.p. paper-insulated lead-covered cables. 


Edinburgh.—4April 16th. Electricity Supply Department. 
6,600-V and 33,000-V switchgear, two induction motors, 33,000- 
volt overhead main transmission line. (March 38th.) 

Electricity meters for 12 months. (See this issue.) 


Electricity Department. Н.р. and 
(See this issue.) 


Mauchester.—April llth. Electricity Committee. — L.p. 
d.c. switchgear for Dickinson Street sub-station. Mr. F. E. 
Hughes, secretary, Electricity Department, Town Hall, Man- 
chester. 


South Africa.—Carr TowN.—Mavy 7th. 
clad service cut-outs.* 


Southport.—April 24th. Town Council Relaying with 
new rails about 1,738 yd. of single tramway track in Morning- 
ton Road, Derby Road, and Sussex Road. Mr. A. E. Jackson, 
borcugh engineer, Town Hall, Southport. 


Stoke-on-Trent.—May 16th. — Electricity Department. 
One 5,.000-kW turbo-alternator and condensing plant. (See 
this issue.) 


5,000 25-ainp. iron- 


$ weden.— NorkkorixG.—Harbour Board. Three 4-ton and 
one 5 to 6-ton electric cranes. Particulars from the British 
Vice-Consul, Norrkóping.* 

Uruguay.—MowrEv iDEO.—A pril 20th. 
Works. Electric clocks.* 

Мау Ist. Н.р. armoured cable, telephone cable, and acces- 


State Electric Light 


*Further particulars can be cbtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 


CLOSED. 


Belgium.—One French, one Dutch, and four Belgian con- 
cerns last week submitted tenders to the municipal authorities 
of Ixelles, Brussels, for the supply of a quantity of low- 
pressure armoured electric cables. The lowest offer was that 
of the Société des Cábleries de et à Eupen. 


Blandford.—Town Council. .A\ccepted:— 


Installing electric. light. at the. Town Hall.—tlectrical Engineering Co. 


- France.—l.a Sociétė Alsacienne de Constructions Mé- 
caniques, of Belfort, has lately secured a contract for a new 
battery of boilers and two turbo-alternators of 6,000-kilowatt 
capacity each for an extension of the electric power station at 
the collieries of the Compagnie des Mines de Marles. 


Glasgow.—The proposal by the Corporation Tramways 
Committee to allocate a portion of a contract for steel rails 
to the U.S. Steel Products Co. gave rise to a long debate at 
last week's Town Council meeting. The Committee recom- 
mended that. 1n addition to the American company. the con- 
tract, amounting to £3,500, be divided among three British 
stce] firms, and this was approved of. 


Kendal.—RBoard of Guardians. 
Internal teiephone service.—R. Hadwin & Son. 


І.апсаѕќег. — Electricity Committee. Recommended:— 
Rewinding three alternators, and supplying switchgear and protective gear 

(£4,862).— Metropo'i, in-Vickers Electrical Co., Ltd. 
Malden.—Town Council. Accepted:— | 


Installing electric Eght at the’ бте station.—Messrs. Girling. 


- 
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Navan.—Urban District Council. Electricity Department. 


Accepted :— 
65-kW direct-coupled crude oil set (£1,330).—W. H. Allen & Sons. 
eras service feeders and distributors.—The Irish Electrical Construction 

о. 

House service meters.—Justus Eck and S. Brook. 
House service fuses.—The Irish Electrical Construction Co. 
Preston.—Tramways Committee. 
Motor omnibus (£1,336).—Leyland Motors, Ltd. 


Worthing.—Town Council. Accepted:— 
Cables (£3,182).— Enfield Ediswan Cable Works, Ltd. 


FORTHCOMING EVENTS. 


institution of Engineers and Shipbuilders in Sootland.— Tuesday, April 
10th. At Rankine Hall, Glasgow. At 7.30 p.m. Ordinary general 
meeting. 

institution of Civil Engineers.—Tuesday, April 10th. At the Institution, 
Great George Street, S.W. At 6 p.m. Paper on * The King George V. 
Dock, London," by Mr. A. Binns. 

Rontgen Soolety.— Tuesday, April 10th. At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. Ac 8.15 p.m. Ordinary meeting. 
institution of Railway Signal Engineers.-—Wednesday, April Ith. At the 

Institution of Electrical Engineers, Victoria Embankment, W.C. At 6.30 
p.m. Paper, * Some Notes on Railway Accidents," by Mr. G. Holt. · | 
institution of Eleotrical Engineers.— Thursday, April 12th. At the Institu- 
tion, Victoria Embankment, W.C. At 6 p.m, Lecture on " The X-Ray 
Examination of Materials," by Mr. A. G. Warren, А 
? Mr. E. E. Brooks will show a few slides illustrating lines of eléctric 
oree. 

(Wireless Section).— Wednesday, April 11th. At the Institution, Vic- 
toria Embankment, W.C. At 6 p.m. Paper on *“ The Magnetic Drum 
High-speed Recorder and Key Transmitter," by Dr. N. W. McLachlan. 

(Western Centre).— Monday, April 9th. At the Guildhall, Gloucester. 
А. ze Lecture on '* Notes on Railway Electrification,” by Mr. R. T. 
mith, 

. (East-Midiand Sub-Oentre).—Tuesday, April 10th. At Loughborough 
College. At 6.45 p.m. Paper on '' Some Problems in High-speed Alterna- 
tors and their Solution," by Mr. J. Rosen. 
 (North-Western Oentre).—Tuesday, April 10th. At the Engineers’ 
Club, Manchester. At 7 p.m. Annual general meeting. ; 

(8cottieh Oentre).—Tucsday, April 10th. At 207, Bath Street, Glas- 
gow. At 7.30 p.m. Annual general meeting. Paper on '' The Improve- 
ment of Power Factor," by the late Dr. G. Kapp. To be read by Mr. 
R. B. Mitchell. 

Junior Institution of Engineére.—Friday, April 13th. At 39, Victoria Strect, 
S.W. At 7.30 p.m. Paper on ''Instrument Equipment of Aeroplanes,"' 
bv Mr. C. B. Clapham. 

Electricity Supply Commercial Association.—Friday, April 13th. At Ander- 
ton's Hotel, Fleet Street, E.C. At 7.45 p.m. Fourth Bohemian eoncert. 

Diesel Engine Users’ Association.—Friday, April 13th. At the Institution 
of Electrical Engine-rs. Paper on ** The Use of Cooling Water for Diesel 
Engines," by Mr. J. G. Griffin. 

Electrical Power Engineers’ Assoolation (Southern Division).—Friday. 
April 13th. At the Institution of Electrical Engineers, Victoria Embank- 
ae W.C. At 7 p.m. Lecture on * Power Plant Testing," by Mr. W. M. 
Selvey. 

Royal institution of Great Britain.—Friday, April 13th. At Albemarle 
Street, W. At 9 p.m. Lecture, '' Studies from a Wireless Laboratory,” 
by Prof. W. H. Eccles, F.R.S. 

Thursday, April 12th. At 3 p.m. -Lecture on “ Transmission of Speech 
by Light," by Prof. A. O. Rankine. (Lecture I.). Е 


NOTES. 


International Road Congress.—The fourth International 
Road Congress is to be held at Seville from May 7th to 12th. 
Many Governments have availed themselves of the invitation 
to be officially represented. The Ministry of Transport will 
be represented by Sir Henry Maybury and Mr. C. H. Bressey, 
and the British delegation also includes Mr. F. Pick, of the 
London Underground Railways. 

Brazil’s. Broadcasting Station.—While celebrating the 
100th anniversary of its Declaration of Independence the 
South American Republic of Brazil was entertained by radio 
broadcasting. A Government concession to erect a short-wave 
experimental station was obtained by the Westinghouse Elec- 
tric International Co. and the station was built on ‘* Corco- 
vado," an almost perpendicular mountain, with its summit 
over 2,000 ft. above sea level, in the mountainous background 
of Rio de Janeiro. The Brazilian Light & Traction Co., which 
owns the cog-wheel railway that climbs this mountain, offered 
to supply 120 or 2,200-V. 50 cycle, a.c. for the outfit, and on 
Corcovado's crest two 125-ft. masts were erected on the 
verge of the precipice, on which is stretched a 153-ft. six- 
wire antenna between two 26-ft. spreaders. The counterpoise 


consists of two sections of five wires each, mounted on two- 


26-ft. spreaders, which are balanced on the ends of a 70-ft. 
horizontal pole bolted fast to the mast on the summit. The 
counterpoise wires are stretched clear of the mountain aide, 
down about 100 ft. to the tops of two poles located near 
the terminal building of the railway, where the wires con- 
verging symmetrically form а 10-wire cage which leads into 
the radio telephone operating room. The hum of the 220-volt 
alternating-current was eliminated Бу a filter system made 
up of microfarad condensers and large choke coils. А single- 
wire antenna was strung from the mountain top to the 
operating room, about 125 ft. below, for receiving messages. 
A speech amplifier is located in the operating room. 

The call letters ‘‘S Р С” were assigned to the station and 
the first concert was broadcast on August 15th. The Grand 
Opera House is equipped with a microphone and both 
afternoon and evening performances are broadcast. Ар 


amplified line has also been installed in the Monroe Mansion 
for broadcasting from Rio. The mountain top studio is a 
duplicate in size and arrangement of KDKA at East Pitts- 
burgh, Pa., U.S.A. Even though it is prohibited to sell radio 
receiving sets in. Brazil, Brazilians now have an opportunity 
to listen through the.various receiving sets at the Centennial 
Exposition. ‘Tests are. being made with an automobile to 
deteriine the peculiarities of inland radio reception. 

"SP C" has a unique position in the radio telephony 
broadcasting field. At various times the station and antenne 
are in or above the clouds. Rio de Janeiro is practically on 
the boundary line between the temperate and torrid zones. 
The climate is varied by the mountain range, Serra do Mar, 
which runs along the coast. The dry season will soon change 
to the warm and wet season and its subsequent tropical 
storms. Precautions are being taken to prevent electrical 
interference. Mount Corcovado 750-watt station broadcasts 
on a 450-metre wave. It has been heard over a thousand 
miles at sea and in many South American countries.— 
T. & T. Age. = 3 


National Association of Supervising  Electricians.—To 
encourage further the educational work of the Association, 
the Board of Control has decided to hold a competition among 
members. A valuable silver shield, presented by the President 
(Mr. W. E. Highfield, M.I.E.E.), and three other prizes will 
he awarded for the best papers read by members at a meeting 
to be held on May 8th. The reading of each paper must only 
occupy ten minutes (about 1,000 words), and the subject must 
he connected. with the electrical industry or the N.A.S.E. 
The selection will be made by а ballot of the members pre- 
sent at the meeting. Entries must be notified to the General 
Secretary by April 12th. - | | 


Gearing for Ship Ргори1зїоп.—Аргоро» of the subject dis- 
cussed in our Leader to-day, а pamphlet has just come to 
hand from the Association of Engineering and Shipbuilding 
Draughtsmen entitled ‘‘ The Marine Gear Problem," by Mr. 
W. Sellar. The author describes suggested improvements in 
the design of gearing, remarking that the problem is under- 
going world-wide discussion at present; ''if the marine gear 
problem is not solved in a short time, the steam turbine as 
a main propelling unit will lapse into the background to be 
superseded by its diehard adversary, the steam reciprocator, 
or by the Diesel engine." With regard to transatlantic 
steamers, however, he says that '' shipowners in this country 
are even now considering the advisability of installing the. 
less efficient electric drive in the interests of reliability," 
although the reliability of this mode of propulsion is as yet a 
“ relatively unknown factor.” 


" Underground" Efficiency Meeting.—Mr. H. E. Blain, 
C.B.E., was the chairman on the occasion of the gathering 
of 320 members of the '' Underground " and the London Gen- 
eral Omnibus Co. staff at the Training School, Chelsea, on 
March 26th. The evening commenced with the presentation 
of silver-mounted award diplomas to the station masters of 
those stations which had been distinguished for their neatness, 
discipline, and general efficiency during the last half year. 
The awards were inade by Sir Walter Lawrence, a director of 
the companies, the successful stations being Victoria (District 
Railway); Waterloo (Bakerloo line); Knightsbridge (Picca- 
dilly line); Chalk Farm (Hampstead line); Bank (Central 
London line); London Bridge (City & South London line). 

This ceremony was followed by the reading of a paper by 


Mr. W. A. Agnew, the mechanical engineer to the railway 


companies, upon the '' Repair and Renewal of Electric Rolling 
Stock." This paper was illustrated with slides апа two 
excellent films, which outlined in -great detail the various 
intricate phases of the overhaul of the " Underground ” cars. 
Mr. Agnew stated that, in addition to the daily inspection of 
cars, complete overhauls were made upon a mileage basis. In 
the past the work has had to be undertaken under very dith- 
cult conditions at Ealing Common, Lillie Bridge, Gelders 
Green, and Shepherd’s Bush depôts. With the opening of 
the huge new overhaul depot at Acton, the work of overhauling 
will be speeded up very considerably by the centralisation cf 
this work, and when the works are finally completed it will 
be possible to overhaul 3,000 cars per annum. 


Dinner.— The 21st anniversary of the foundation of the 
Willesden Polytechnic Electrical Engineering Society was 
celebrated at the annual dinner held at the Crown Hotel, 
Cricklewood, on March 10th. The president and founder, Mr. 
Frederic H. Taylor, A.M.I.E.E., occupied the chair, supported 
by the vice-chairman, Mr. Frederick A. Twirdy. А very 
large number of members and their friends were present, and 
a most enjoyable time was spent. | 


Appointments Vacant.—Test-house assistant engineer 
(£279) for the Belfast Corporation Electricity Department. 
Showroom superintendent (£390) for the Leeds Corporation 
Electricity Department. (Sce our advertisement pages to-day.) 

The Women's Engineering Society.—The Society is to 
hold a conference in Birmingham from April llth to lth. 
The proceedings, which will be directed bv the Hon. Lady 
Parsons, will include papers by Miss Entwistle, A. M.I.E.E.. 
on '' Some Considerations in Commercial Electrical Design." 
and by Mies Partridge, B.Sc., on " Engineering Contracts in 
Country Districts." . a EE ME = 
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Protest Against Electricity Charges.—As a protest against 
the action of the Wimbledon Borough Council in charging 
him excessively for power supplied, the owner of a local theatre 
recently closed the building. Не stated that whereas the 
normal rate was about 7d. per kWh, he was being charged 
ls. The Council contends that it has the right to make this 
charge, as the electricity taken by the owner of the theatre 
is in the nature of a stand-by supply, for use in case of the 
failure of a private plant. It offers a special low rate if the 
power used is exclusively supplied by the Corporation. 


An Electric Motor of Small Diameter.—On the occasion of 
the last annual visit to the National Physical laboratory, 
visitors had an opportunity of inspecting an electric motor of 
small diameter for use inside an aeroplane model to drive its 
air-screw while the whole was being tested in a wind tunnel. 
‘he machine, designed by Mr. b. Е. Кее, A.R.C.Sc., is 
described in an Aeronautical Research Committee report (No. 
778—Ae. 36), which points out that the requirements to ke 
satisfied by a motor suitable for a one-fifth scale Bristol 
Fighter model are. that the diameter should not exceed 6 in., 
and that the brake h.p. should be between 1 and 14, at a 
speed of 2,500 r.p.m. It was realised that a d.c. motor of. 


reasonable length could not. be made £o give the necessary . 


power; the ditliculty is, to find space for the field windings 
without excessive reduction оѓ. е armature .diameter,, but a 
three-phase motor, with its distributed stator winding, proved 
to be possible. The main particulars of the motor; which was 
constructed in the workshops of the N.P.TI,.. Aerodynamics De- 
partment (with the single exception of the stator winding, 


which was made jn the Electrotechnics Department), are 
given below :— | TANE NETS 
| Overall length without shaft extensions ... 192.15 10 
Diameter (outside) . .... TEES iss 9.04 ,, 
Diameter of rotor nu ES БЕ he 3.33 ,, 
Length of stator and rotor stampings 0.5 ,, 


Stator—9 pole, 24-slots . 
I3 conductors per slot, 16 S.W.G., 


Winding double silk cqvered. 
Rotor—19 copper bars, 0.237 in. diam. (No... 
4 S.W.G.). 
Air gap ... тез vx ы 0.006 їп. 
Weight ... des Без 594 lb. 


The stator stampings are clamped inside a thin steel tube, 
the ends of which are screwed internally to take the end plates 
carrying Skefko bearings. The shaft was designed to be very 
stiff (1.18 in. diameter), so that the air gap could be made 
very small without any fear of fouling at high speed. By 
carefully grinding both stator and rotor stampings after 
assembly, the gap was kept down, and on this fact the success 
of the motor largely depends. 

Three-phase a.c. is supplied to the motor at any voltage 
from 40 to 120, and at any frequency from 25 to 50, by 
ineans of a 2-kW motor-alternator set. The motor cf this set 
is supplied from a 110-volt battery to secure steady running. 
The motor was tested by means of a pony brake, and gave 
results in almost exact agreement with the calculated per- 
formance. The brake tests were taken up to 1.6 h.p., and 
the motor was also given a half-hour run at 1 h.p., to see 
that it did not over-heat; 2.5 h.p. can be obtained before 
the motor becomes unstable, but of course only for a very 
limited time. The power factor at 1.5 h.p. was found to be 
0.88, which is very satisfactory for a motor of such unusual 
proportions. . 

A motor of this type is particularly suitable for the purpose 
contemplated; it has no brush gear to give trouble, it seldom 
requires lubrication, and it can be used in any position. 

Healing by Light.—The story of the effects of sunlight 
and its various '' substitutes "" on disease was carried a stage 
farther at the london Hospital cn March 9th, when Dr. 
Sequeira delivered an address on '" Carbon-are light baths 
in the treatinent of Lupus Vulgaris." The value of the 
Finsen light, which is concentrated on the diseased area, was 
described as “incontestable.” Dr. Sequeira affirmed that 
" cures effected from ten to twenty-two years ago have been 
permanent, and this in spite of the failure of nutrition due 
to war conditions." There patients belonged to a group 
known as Class A, consisting of 70 per cent. of all the 
patients afflicted with lupus. Class B contained patients tem- 
porarily cured, but subject. to slight recurrences, and num- 
bered 11 per cent. of the whcle. In Class C. some 16 per 
cent., were placed patients who derived benefit, but '' have 
never been freed: from evidence of disease." "The remaininz 
З per cent. were described us * quite intractable.” 

These experiences coincided with the experience of Revn, 
of Copenhagen, working at the Finsen Light Institute of that 
city. This. physician, howeyer, had begun to supplement 
his local light treatanent. of lupus by general light baths given 
to the whole body, and had bs this. means raised his per- 
manent cures to the figure of 90 per cent. of the whole. 
Indeed, it had been shown that light baths without any.ather 


treatment would heal severe lupus. Lupus is a form of tuber- : 


culosis of the skin, -and this work was parallel. to that of 
Rollier at Leysin, and Gauvain at Alton and Hayling Island 
on the treatment of surgical tuberculosis in children bv sun- 
light. Last summer Dr. Sequeira decided to try exposing 
cases of lupus which failed to be influenced by the local 
application of concentrated light (i.e., Finsen light) to light 
baths, using a 50-атреге arc lamp. The following is the 


- 


method cf use: The carbon-arc light is placed about three 
feet from the ground. The patients, clad only in bathing 
drawers, are seated around it. The whole of the body and 
the limbs are exposed to the light of the arc, care heing taken 
to protect the eyes. The sittings are gradually extended until 
both anterior and pcstericr surfaces are exposed for two hours. 
Any open sores are covered with a simple dressing. The sit- | 
tings are given daily. | | 7 
The’ effects observed are rapid darkening of the skin 
(© sunburn "), rapid healing of the disease, increase imn body 
weight, and improvement in the general condition and аја 
in scme cases an increase. in the number of white blood 
corpuscles. The light bath will not displace the Finsen hght, 
but is of "the highest value in improving the general 
nutrition." In ''some at present unexplained manner " it 
promotes the absorption of the diseased tissue. The same 
results are noted in the case of surgical tuberculosis, and these 
haths are almost a specific in the case cf rickets. Thus a 
treatment formerly possible only in summer can now be ob- 
tained at any time and practigally any where.—The Times. 


A Simple Anchorage.—In the Electrical World Mr. А. W. 
Malone deacribes an ingenious, cheap, and effective method of 
making ‘anchorages for overhead line structures. © A sma 
hole is bored or drilled into the ground at a suitable angle, 
and un explosive is ignited at the bottom of it;:a specially 
designed steel tension rod is inserted into the hole. which is: 
then filled up with concrete.’ The explosion makes a cavity, 


1 


which eventually contains a ball of concrete, ae shown in the 
figure. Exhaustive tests show that this type of anchorage 1s 
many times as resistant to uprooting as the ordinary type, 
whilst it is far cheaper in labour, time, and material. A 
Malone anchor having a concrete "bulb" 26 in. in diameter, 
9 ft. below the ground surface, offered a resistance-of 56,000 Ib. 
after vielding 9 in.. whereas a grillage-type of footing had a 
resistance of only 15,000 Ib. _ 


A New Electric Lamp.—.A\ccording to reports from Paris, 
M. Risier, formerly head of the Laboratory of Strasburg 
University, has invented a new type of electric lamp, ccnsisting 
of a glass tube coated externally with some phosphorescent 
material and containing compressed gases. The tube is said 
to be drawn " to the fineness of a filament of one-fiftieth of 
a millimetre.” When an electric current is passed thrcugh the 
tube it emits a brilliant light, the colour of which depends 
upon the nature of the coating. Other reports describe the 
tube as a bulb. | 

According to the Morning Post, a tube 6 m. long, 7 nun. in 
diameter, consumes 15 watts, and gives eight times more light 
than a 25-c.p. lamp. 


The Calculation of d.c. and a.c. Networks.—In Dr. Chap- 
man's article published in our last issue, the following, cor- 
rections should be made :— j | 

P. 487, col. L.--Line 27 shculd read *' potential from L to N 
is given by a к.” In the following paragraph А r should be 
read for o r throughout. | 

Col. 1, line 38.— The last yector equation should read :— 


со ж бА – СА = 1, – 1,, = 1, 
Col. 2, line 35.— The last equation should read :-— 
I, = Lh T L* 
Section 4.— Where x's are used in products and quotients, 
block type should have been used to denote vector products, &c. 


Rating of Cables for Intermittent Loads.—The permissible 
current in cables used for supplying motors, or other gear, 
for such purposes as cranes, winches, or hoists, where the 
period of full load mav be comparatively short, alternating 
with periods when the motor is running light, or is shut down. 
was raised by the Ship Electrical Equipment Committee cf 
the LE.E. The subject was investigated theoretically by 
Messrs. S. W. Melsom, A.M.I.E.E., and Н. C. Booth (both of 
the National Physical Laboratory), who give 1h the current 
issue of the I.E.E. Jourial (Vol. 61, No. 316) formule by 
means of which the etfect of. any type of loading can be calcu- 
lated. It is shown by experimental determinations on various 
sizes and types of cable that the thermal time constant can 
be calculated either from a heating cr cooling curve of a parti- 
cular cable, or from the specific heat and mass of the various 
components of the cable. Tables in the paper show the rating 
for the cables which load tables are given in the I.E. E. Wiring 
Rules on the same basis as for motors,-i.e., 4-hour and one-hour 
ratings. -.: c uc BN a C "а E s eum 
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INSTITUTION NOTES. 


Institution of Electrical Engineers.—CoNVERSAZIONE.—The 
annual conversazione will be held at the Natural History 
Museum, South Kensington, on June Brd.. 

INTERNATIONAL CONFERENCE ON E.H.P. LiNEs.—The Council 
has appointed Messrs. W. B. Woodhouse (senior delegate), 
Р. V. Hunter, C.B.E., and E. В. Wedmore to represent the 
Institution at the above conference, which will be held at 
Paris in October. Those wishing to attend the conference 
should send their names to M. Tribot-Laspiére, 25, Boule- 
vard Malesherbes, Paris. 

CoLoNiAL MEMBERS.—The Council has appointed an '' English- 
speaking Nations Committee," whose principal duty it will 
be to take an interest in members from the dominions and 
colonies visiting the U.K. and visiting members from the 
American I.E.E. who wish to be put in touch with members 
of the Institution at home. 

Institution of Rubber Industry.—At a meeting, held at the 


Engineers’ Club, London, on March óth, Mr. H. Savage 
(works manager, Messrs. W. 'T. Henley's Telegraph. Works 


Co., Ltd.) read в paper on ‘* Telegraph Cable. Manufacture, 


Rubber and Gutta Percha.” Mr. Percy Rosling (general 
manager of the same company) presided. The author gave 
un interesting outline of the history of the subject, and de- 
seribed the construction of submarine cables, explaining why 
gutta percha for seventy years had been used for this purpose 
almost exclusively, - = 

In the discussion Mr. D. L. Zorn asked -whether balata 
was used at all as an entire substitute for gutta-percha, or 
only in combination with, it, for cables. 

Mr. ForDyce Jones said that the members of the Institution 
were very much interested on the rubber side, and would 
like to know if there was a possibility of a greater use of 
rubber as a dielectric, and whether the technical people could 
not offer à compound or composition which would improve 
its value. He understood that gutta-percha was practically 
indestructible; he believed some of the older specimens were 
still exceedingly good, and that when the old Atlantic cable 
was raised the gutta-percha from 1t was used for other pur- 
poses. A lot of the trade in gutta-percha articles to-day was 
carried on with old gutta-percha, washed and milled down. 
He also understood that raw rubber, smoked Brazilian rubber, 
was as good to-day as when it was made, perhaps 400 years 
ago. 

. The €HAIRMAN said that at a depth of 3,000 fathoms there 
was 9,000 lb. per square inch pressure on the cable. They 
had to have something like gutta-percha or particularly dense 
rubber to stand that pressure without giving. trouble. 

Mr. SAVAGE, replying to the discussion, said he believed 
balata had been used, for covering conductors for the trans- 
mission of telephonic speech. Balata was used to a consider- 
able extent in combination with gutta-percha, but there were 
certain difficulties in manufacture, such as the extreme pres- 
sure which had to be applied in putting it on, and he believed 
there were also certain difficulties in the way of hardness or 
want of flexibility. If they took all the resin out of gutta- 
percha they obtained a very hard material; the same thing 
applied to balata. If balata had been used entirely as a dielec- 
tric, it was onlv to a limited extent, and there were certain 
disadvantages. With regard to the possibility of using rubber 
as a dielectric, the relative advantages of rubber and gutta- 
percha had been thrashed out by a committee, which had con- 
sidered the problem in 1861, but there should have been a 
great improvement in 50 years; perhaps better methods of 
dealing with rubber were now available, but for the last few 
vears gutta-percha had been used almost exclusively. Hard- 
headed boards of directors would not put money into 
gutta-percha if rubber would do, and it was up to the rubber 
industry to see if rubber could be used. 


Institute of Transport.—On Tuesdav, April 17th, there 
will be a meeting of graduates and students at the Jnstitu- 
tion of Electrical Engineers. when Mr. H. E. Blain. C.B.E., 


will deliver a lecture on ‘‘ The Prevention of Traffic Acci- | 


9 


dents. 

A meeting of the Metronolitan Graduates’ and Students’ 
Society will be held at the Institution of Electrical Engineers 
on Avril 10th, at which Mr. E. W. Bavliss will read a paper 
entitled ‘‘ Tramways: Their Scope, Ohject and Place in a 
Comprehensive Scheme of Transnort and in Municipal Enter- 
prise. 


OUR PERSONAL COLUMN. 


The "Editora intitle electrical engineers, . whethar connected 


with the technical or the commercial side of the profession - 
and industry, also electric tramway and railwau officials. to 
keep readérs of the EvecrnicaL Review posted as. to their 


movements.  . | M 


с Faversham Town Council has decided to grant an honorarium. 


of. £150 to the borough electrical engineer, Mr. SOMERVILLE, | 
in respect of extra services rendered in connection with the. 


extensions at the electricity works carried out since 1919... | 


On March 27th, Mr. T. D. Crotnirr, borough electrical en- 


gineer, Bootle, on the occasion of his retirement (due to the 


transfer of the undertaking to Liverpool: Corporation) was 
"presented with & gold watch, and a gold locket for Mra. 
Clothier. The gifts were subscribed for by past and present 
members of the staff and employés. Mr. E. C. McDonnell, 
first assistant electrical engineer, together with Messrs. Lam- 
den, Conville, Haigh, Naylor, Want and Dixon, from the 
various departments, spoke on behalf of the staff and em- 
ployés, and Mr. Clothier responded. After the presentation a 
musical programme was contributed entirely by artistes con- 
nected with the Bootle undertaking. | 


MR. A. A. ТАЗКЕВ has taken up an appointment as the 


South Wales manager for the Spearing Boiler Co., Ltd., and 


` Ferguson Superheaters, Ltd., his office address being 9, Con- 


naught Road, Roath, Cardiff. | 
Mr. А. E. Mus, having terminated his connection with 
Messrs. J. A. Crabtree & Co., Ltd., asks that correspondence 
should at present be addressed to him at Cole Bank Road, 
Hall Green, Birmingham. Й | | 
Mr. А. C. OnAMB, M.I.E.E., M.I.Mech.E., engineer and man- 
ager of the electricity department, Croydon, was entertained to 
dinner on March 29th, by the staff and employés of the electri- 
city department, to celebrate his 21 years’ service with the 


Croydon Corporation. The company numbered over a hundred, | 


and included Mr. Councillor Adams (chairman of the Elec- 


tricity Committee), Mr. Councillor Robarts (vice-chairman), 
and Mr. Councillor Gough (past chairman); also all members 
of the department except the running shift, who sent a tele- 
gram of congratulation. Mr. J. H. Parker, in proposing Mr. 
Cramb’s health, spoke of the foresight and courage which Mr. 
Cramb had always displayed in the development of the under- 
taking, which had now over 10,000 consumers and 350 miles 
of underground cables. The reconstruction carried through 
by Mr. Cramb in 1990-1921 without any outside assistance had 
cost nearly £200,000, but it had reduced the coal bill from 
£81,000 to £27,000, in spite of a 16 per cent. increase in the 
energy sold. On behalf of the staff and employés he presented 
to Mr. Cramb a mahogany gramophoné and a case of records. 
Mr. Councillor Adams and Mr. Councillor Gough followed, 
and Mr. Cramb, in his reply, stated that he had always worked 
on the principle of giving his departmental heads as much 
freedom as possible as long as they did the work, he left 
the details to them, and the staff had fully justified the con- 
fidence placed in them. The proceedings were interspersed 
with a musical programme. . 


Obituary.—Mn. J. H. ZicLER.—Mr. James Howard ‘Zigler, 


manager of the lamp sales department of the Westinghouse’ — 


Electric International Co., died at the Lexington Hospital, 
New York City, on February Brd, after a short illness, diag- 
nosed by the doctors as sleeping sickness. He was born in 
1890, and entered the employ of the. Westinghouse Electric 
and Manufacturing Co., at East Pittsburgh, in 1917. Не was 
made manager of the lamp sales department a very short time 
before his death. | i 


NEW COMPANIES REGISTERED, 


Co., Ltd. (188,653).—Private 
apital, £500 in £1 shares. To carry on 
the business of vendors and manufacturers of iron and nicke! batteries, 
accumulators and spare parts, electrical engineers, &c. The subscribers are :— 
F. S. Moore, 69, Downton Avenue, Streatham Hill, S.W., electrical engineer, 
10 shares; W. Bradford, 13, Raleigh Road, Hornsey, N.8, managing clerk, 
1 share. F. S. Moore is first director. Qualification, £10. Secretary: F. W. 
Sizer. Registered office: 301, Abbey House, Victoria Street, Westminster, 
S.W.1. | 


Iron and Nickel Battery 
company. Registered March 21st. C 


Comptophone, Ltd. (188,643) .—Private company. Regis- 
tered March 21st Capital, £2,000 in £1 shares. To carry on the business of 
manufacturers and suppliers of machinery, apparatus, fittings and accessories 
for wireless telephones and telegraphs, &c. 
P. Harris, 55, Old Compton Street, W.1 (chairman and managing eg 
L. Harris, 28, Peter Street, W.1; M. Franklin, 109, Leander Road, S.W.2. 
Remuneration as fixed by the company. Registered office: 90, Wardour Street, 
W.1 | 


Woodward Bros., Ltd. (188,734).—Private company. 
Registered March 23rd. Capital, 21,500 in £1 shares. To carry on the business 
of motor and mechanical engineers, founders, manufacturers of agricultural 
implements and other machinery, clectrical engineers and contractors, suppliers 
of electricity, &c. The subscribers (each with one share) аге :—W. J. Wood- 
ward, 86, High Street, Stratford, E.15, electrical engineer; W. S. Woodward, 
The first' directors п 


86, High Street, Stratford, E.15, electrical engineer. 
Woodward, and H 


W. J. Woodward, Beatrice M. Woodward, W. S. 
Woodward. The first two named are life directors. $ 
muncration as fixed by the company. Registered office: 86, High Street, Strat- 
ford, E.15. 


Glevum Motor and Radio Co., Ltd. (188,745).—Private 
company. Registered March 23rd. Capital, £2,000 in £1 shares. To acquire 
the business carried on at Gloucester as the '* Glevum Motor Co.," to adopt 
an agreement with M. J. Jones and A. R. Jones, and to carry on the busi- 
ness of motor car manufacturers, manufacturers of and dealers in instruments, 
appliances, accessories and materials capable of being used in connection. with 
radio or wireless telegraphy and telephony, &c. The first directors are :— 


A. R. Jones, Gorwel, Wattstown, Rhondda, Glam.; W. R. Williams, Trosnant, 


Pontrilas, Herefordshire. Qualification: 1 share. Remuneration as fixed 


the company.” Secretary : А; К. `Јопеѕ.. 


1, Berkeley Street, Gloucester. | : "WP. ЕЕ ; 
Advance Wireless, Ltd: (188,713).— Private . company. 
Registered March 23rd. 
cipating preference shares of £1 each and 5,000 ordinary shares of 2s. each. 
To carry on the business of manufacturers of wireless, listening-in sets, recciv- 
ing and transmitting apparatus and appliances, &c. The subscribers (cach with 
one ordinary share) are:—H. Lewis, 1, Great James Street, Bedford Row; 
W.C.1, solicitor;- D. В. Doughty, 17, Whitecross Street, Barbican, E.C., 
cashier. The subscribers are to appoint the first directors. Remuneration : 
£200 each per annum (chairman, £100 extra). Solicitors: Harry Lewis and 
Co., 1, Great James Street, Bedford Row, W.C.1. Ё 


0 ; 
Solicitors: Wellington and Clifford,- 


The permanent directors are:— . 


Qualification, £150. Re- ^ 


Capital, £6,000 in 5,500 10 per cent. cumulative parti- | 
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Southwark Electric Co., Ltd. (188,731).—Private com- 
pany. Registered March 23rd. Capital, £2,000 in £1 shares. To carry on the 
business of electricians, electrical engineers and manufacturers, suppliers of 
electricity, &c., and to adopt an agreement with E. J. Walker, S. L. Durell 
und R. Herrick for the purchase of certain assets. The first directors are ;— 
E. J. Walker (permanent director and chairman), 125a, High Street, Bromley, 
Kent; S. L. Durell (managing director), 3, Oxford. Villas, Wormley, Brox- 
bourne, Herts. Registered ofice : 138, Southwark Street, S.E.1. 


Ether, Ltd. (188,741).—Private company. Registered 
March 23rd. Capital, £500 in £1 shares, To carry on the business of patentees, 
fin tors, manufacturers. and general. commission agents, &c.; to acquire any 
interests in. inventions relating to wireless telegraphy or telephony, &с. The 
first directors are :— X. Smallwood, The Laurels, Holyhead Road, Handsworth, 
Birmingham; J. Fallen, "* Brynholm," St. Bernards Road, Olton, Warwick- 
shire (director of Incandescent Heat Co., Ltd); Н. A. Stevenson, 236, London- 
derry Lane, Smethwick, Staffs. (director Dominion Malleable, Ltd.). Qualifica- 
tion: £10. Remuneration as fixed by the company. Secretary: H. A. Steven- 
son. Registered ofice; Halford Street, Smethwick, Staffs. 


Marrec, Ltd. (188,531).—Private company. Registered 
March. 15th. Capital, £6,000 in £1 shares. To acquire and turn to account 
c rtaàin inventions, patents and processes. relating to wireless. telegraphy and 
telephony, and to adopt. an agreement. with Y. Marrec and R. G. Guerquin. 
The subscribers (each with one share) are :—А. E. Bruce, 101, Leadenhall 
Street, ECL, clerk; E. K. Aslon, 101, Leadenhall Street, E.C., clerk. Y. 
Marrec may remain a director while holding 200 shires. Qualification of other 
diretora: W shares. Solicitors: Waltons & Co., 101, Leadenhall Street, E.C.3. 


OFFICIAL RETURNS OF ELECTRICAL 
: COMPANIES. | 


Barbadoes Electric Su ply Corporation, Ltd. (104,367 ).— 
Return dated. January. 4th, 1923. Capital, £60,000 in 40,000 preference and 
participating and 20,000 ordinary shares of £1 vach. 35,172. preference and 
20.000 ordinary «shores taken up. £34,672 paid on 34,672 раан shares. 
£20,500 considered as paid on 300 preference and 20,000 ordinary shares. Mort- 
page» and charges, £22,000. 


Westminster Electric Supply Corporation, Ltd. (27,061). 
—Keturn dated March 14th, 1923. Capital, £2,000,000 in 200,000 ordinary and 
200.000 $} per cent. cumulative preference shares of £5 each. 151.124 ordinary 
and 110,000 preference shares taken up. — £1,305,620 paid. — Mortgages and 
charges, nil. 

Cutting Brothers, Ltd. (81,178).—Return dated December 
wth, 1922, . Capital, £40,000 in 3,000 ordinary and 1,000 preference shares of 
£10 cach. 1,877 «rdinary and 502 preference shares taken up. £10 per share 
called up оп 1,477 ordinary and W2 preference shares, and £2 per share on 
400 ordinary shares, £20,090) paid. 3,200 considered as paid to the extent 
vf £8 per share on 400 shares. Mortgages and charges, £27,000. 


Montevideo Telephone Co., Ltd. (27,208).—Return dated 
November Lath, 1922, apital, £220,000 in £1 shares. 217,135 shares taken 
up. £217,135 considered as paid. Mortgages and charges, nil. 


Brecknell, Munro & Rogers, Ltd. (79,766).—Return dated 
February 2nd, 1933. Capital, £150,000 in 2,200 preference shares of £5 each 
and 278,000 ordinary shares of 10s, cach; 2,058 preference and 174,829 ordinary 
shares taken up. 10s. per share called up on 160,767 ordinary and £5 per 
share on 2,058 preferenee shires, £90,673 paid; £7,031 considered as paid on 
14.062 ordinary shares, Mortgages and charges, nil. 


Black and Garstang Electric Light Ratiway Co., Ltd. 
(62,100).—Return dated December 31st, 1922. Capital, £10,000 n £5 shares; 
961 shares taken up. £4 per share called up; £1,707 paid (including £323 
received on application for further shares not allotted), leaving £60 in 
arrears. Mortgages and charyes, nil. 


Harrow Electric Light and Power Co., Ltd. (44,529).— 
Return dated March Rth, 1923. Capital, £50,000 in 6,667 ordinary and 3,333 
preference shares of £5 cach. All shares taken up; £50,000 paid.” Mortgages 
and charges, £25,000. 


Ferranti, Ltd.—Satisfaction in full on December 30th, 
1922, of charge dated November 7th, 1912, securing £50,000, 


Pirelli-General Cable Works, Ltd.—Satisfaction in full on 
February 16th, 1923, of mortgage dated August 16th, 1920, sccuring £200,000. 


Bullers, Ltd. (62,020).—Return dated January 12th, 1923. 
Capital, £400,000. in 20,000 ordinary and 20,000 preference” shares of £10 
each; 15,000 ordinary and 15.000 preference shares taken up. #10 рег share 
called up on seven ordinary and 15,000 preference; £150,070 paid; £154,930 
considered as paid on 15,493 ordinary. Mortgages and charges, €237,900. 


Western Telegraph Co., Ltd. (6,886c).—Return dated 
December 13th, 1922 Capital, 3.500.000 in £10 shares, 311,895 shares taken 
| £2,.339,639 paid; £779,300 considered: as paid. Mortgages and charges, 
£818,679, 


City of Freetown (Sierra Leone) Electricity Co., Ltd. 
(138.058).—Return dated December 30th, 1922. Capital. £15,000 in £5 shares; 
200 shares taken up; £1,000 paid. Mortgages and charges, nil. 


East India Tramways Co., Ltd. (74,457).—Return dated 
December 12th, 1922. Capital, £100,000 in 15,000. preferred, 35.000 ordinary, 
amd 50,000 deferred shares of £1 cach. 7,476 preference, 33,433 ondinarv, and 
90.000 delerred shares taken up. £1 per share called up on 7,476. preference 
and ? ordinary shares; £7,489 paid, including £6 paid on 24 preference shares 
forfeited. £83,426 considered as piid on 33,4236 ordinary and 30,000. deferred 
shares. Mortgages and charges, nil. 


Central Electric Supply Co., Ltd. (53,.080).—Return dated 
February 27th, МӘЗ. Capital, £100,000 іп £5 shares. All shares taken up; 
£100,000 paid. Mortgages and ch гис», £1,000,000. 


Consolidated Signal Co., Ltd. (71,141).—Return dated 
Юе етет фу, 1922, Capital, £425,000 in 220.000 preference and 205,000 
«гаг shares of #1 each; 212195 preference and 150,548 ordinary shares 
tekn ир; £52,839 р! on 26.999) preference and 97.84 ordinary shares; 
£311,701 considered as paid on 189.196 preference and 122.708 ordinary shares. 
Дон эне and charges, nil. 


C. H. Hare & Son. Ltd. (110.911).—Return dated Decem- 
ber Шм IPR. Capital, €16,000 in £1 shares (8.000 preference and &.000 


erndinaryi АП shares taken up, £5,802 paid, £7.498 considered 3 paid. 
Mortgages and charges, nii. 


Gosport and Alverstoke Fiectric Lighting Co, Ltd. 


2,601, --Return dated January 13th, 1923. Capital, £25,000 in £10 shares. 
АП shares taken un. £25,000 paid. Mortwages and charges, nil. 


Electrix, Ltd.—Particulars filed of 21.500 debentures 
authorised. Januari 4th, 1923, chorged on the company's undertaking and pro- 
rerty. present and future, including uncalled capital, the whole amount being 
row issued. : ` END 


+ FRE" 
"m wx P . EE t. 


CITY NOTES. 


Presiding on Thursday, March 29th, at 
the 23rd annual general meeting, at the 
offices at Westminster, Major-Gen. | Sir 
Philip А. M. Nash, K.C.M.G., M.I.C.E., 
in proposing the adoption of the report, 
said the Пош which had appeared in previous balance sheets 
under the heading ** 6 per cent. prior lien debentures ” had now 
entirely disappeared as, acting in accordance with the terms of 
the trust deed, it was decided by the directors to give notice 
to the holders of outstanding debentures that these would be 
redeemed on January Ist of this year. Funds were provided 
for this purpose at the end of 1922 and the ‘majority had 
already been surrendered and paid off. Sundry creditors and 
credit balance, £1,492,719, compared with 1,386,708 in 1921. 
or an increase of £106,011. Last year there was a reduction 
of £957,300 as compared with 1920 owing to the reduction of 
orders as compared with that vear. The increase this vear 
was mainly due to.an increase in orders received as compared 
with 1921. The dividend to December 3lst, 1922, £177,X2 
showed a small increase on last year’s figure, which was 
accounted for by the fact that this was the first time that a 
full vear's dividend had been paid on the total issue of prefe- 
rence and ordinary shares resulting from. the completion of 
the exchange of certain of the preference shares into ordinary 
shares. Turning to the profit and loss account, the directors re- 
gretted.to say that the profit available for the year, £324,835, 
showed a diminution of £115,507 as compared with lust year, 
which must be attributed to the dislocation of the works due to 
the engineers’ lockout, which lasted from March to June, The 
resulting figures showed that they had been able to increase 
the general reserve by £35,000, to pay the full preference divi- 
dend, and in addition 124 per cent. on the ordinary shares, 
carrying forward £105,310. Having regard to the long inter- 
ruption in output from the works, he thought they would 
agree that this was not an unsatisfactory result of the year's 
operations. It was customary on these occasions for the 
chairman to express some opinion as to the prospects of busi- 
ness in the coming year. He could not say more than that, 
in his opinion, conditions. were somewhat more favourable 
than they were u few months ago. With regard to the home 
market, he thought there was sume prospect that industry 
would find itself able to purchase electrical equipment in the 
near future more readily than had been possible during the 
lust few years. The ability of industry in this country to 
incur expenditure of this nature depended to some extent 
upon taxation, and strong representation hud been made by 
the Federated British Industries to urge on the Chancellor 
of the Exchequer the necessity’ of reducing taxation, particu- 
larly urging the discontinuance of the Corporation. Profits 
Tax, which should be prevented at all costs from becoming 
established as part of the country's fiscal system. They also 
looked for increasing business to the application. of electricity 
lor traction purposes, as also for domestic purposes, such as 
cooking and heating. Development of the latter could only come 
where an abundant and cheap power supply was available, 
There was considerable activity in the direction of develop- 
ments of power supply, and a perusal of some of the recently- 
issued balance sheets of power supply companies showed the 
good prospects that existed in that industry. A general sur- 
vey of the position in Great Britain indicated that electricity 
was not vet used to anything like the extent possible. ^ He 
wus told that in certain areas of America, corresponding to 
large cities and industrial areas in. this country, the density 
of distribution of electricity could be taken as at least four 
times as great as here, and yet in these same areas saturation 
point did not appear to have been reached, as the use of 
electricity in those areas was extending at a rate considerably 
greater than here. Different opinions. were held as to the 
causes for the relatively slow development m Great. Britain. 
There was one faet whieh was, however, eommon ground, 
namely, that the production and distribution. of cheap power 
would benefit the public, the professional consulting interests 
involved, and the supply authorities, as well as manufactur- 
ing interests. There. was an organisation, called the Elec- 
trical Develooment Association, representative of all these 
interests, which was working to give greater publicity to the 
advantage of extended use of electricity. Coming to. the 
export market, the Continental position remained very difficult 
on account of the continued unsettled political situation and 
complications of exchange. but in spite of this they had been 
able to secure a share of the business and to retain a position 
which would constitute a means of extending their operations 
in various Continental territories when conditions improved. 
Export business was of great importance to the company and 
last year approximately half the business done came from 
abroad, but this result was largely attributable to the fact 
that the company obtained a very large single order from 
South Africa, which affected the figures. 

Business received from Australia bad been good, and thev 
felt that the company was now well established in that terri- 
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tory with its own direct representation. This was exténded 
to New Zealand in 1921 with good results, and they had in 
their works that day under construction important work for 
the New Zealand Government. " | 
General business in South Africa bad been on the whole 
slack during the last year, ‘Lhe outlook in South Atricu 
appeared brighter to-day апа they hoped for better results. 
As regarded India, the unsettled conditions had affected the 
volume of business received from that territory, but the com- 
pany's position and reputation were well established in that 
country and now that there were indications that the position 
was becoming settled, they confidently looked forward to 
obtaining а good share of the orders placed there. Steps 
had been taken in accordance with the company's policy to 
establish its own representation in the Argentine, in Brazil, 
as also in the Far Kast, with a view to building up export 
business, in order to ensure, by the balancing ettect of work 


received from various territories, a steady manufacturing load 


at Trafford Park. ~ - 

Since the last general meeting the company had taken an 
active interest in the formation of the british. Broadcasting 
Co., and had loaned its wireless plant at Manchester to that 
company as a temporary station for use pending the erection 
of а permanent station. ‘Lhe company was actively engaged 
in the manufacture and sale of receiving apparatus, and 
the directors looked forward to considerable expansion in that 
direction as broadcasting stations were opened in different 
parts of the country. | 

The speaker, in conclusion, referred to the company's re- 
search activities. : ‚ " 
At the annual meeting, held on March 


— British 97th, Mr. A. W.'l'ait said that the net profit 
Aluminium amounted to £229,239, as compared with 
Co., Ltd. £221,506 in the previous year. е trading 


profit was £195,231, as against £183,041, an 
increase of approximately £12,000. The increase, though small, 
was satisfactory, considering the very difficult times through 
which they had passed. ‘They started the year with the 
demand for the metal at а low point, and their aluminiuin 
works in Norway and one of their alumina works in this 
country were still closed down. ‘Lhe position began to un- 
prove somewhat, the alumina works were restirted early in 
ihe year, and in May they were able to recpen their works 
at Vigelands, Norway. As the demand continued, the output 
at the works in Scotland and at Vigelands was gradually 
increased, and it was brought up to full production in the 
autumn of last year. "lhe small aluminium works at Stang- 
пога, Norway, Were put into operation in January ot this 
vear. The trading conditions during the whole period had 
peen entirely abnormal, and, owing to the competition of 
other producers, prices were low not only for ingots, but also 
for manufactured metal. Ly the sheet ‘trade competition had 
been very keen in this country and also in the East, par- 
ticularly in India, from the German rolling firms, owing to 
the depreciated German currency. Sn a great measure they 
were ab present unabie to compete in Continental markets 
owing to exchange and other restrictions. Since the beginning 
ot this year the demand had strengthened, however, and all 
the works of the company were on full production, but the 
principal contracts which had been taken showed no material 
naprovement in price over that ruling in the previous year. 
there was at the moment a shortage of metal tor nnmediate 
dehvery, but whether that would continue depended in a 
large measure upon whether the present activity in the motor 
trade, particularly in America, would continue throughout 
the whole year. ‘Che situation at present was a fairly healthy 
one so far as the industry was concerned, because the heavy 
stocks of Government inetal had now been absorbed, and the 
stocks held in the various countries of the world might be 
regarded as normal stocks required to meet the usual demands 
of trade. Another satisfactory feature of the position. was 
that the increase in productive capacity created during the 
war was being gradually absorbed. While the moter industry 
was undoubtedty the largest consumer of the metal, the m- 
crease of consumption in the electrical and other industries 
was satisfactory. In the electrical field there was a growing 
demand not onlv for transmission cables, but also in connec- 
tion with switehgear and other apparatus. The development 
of the use in various industries in consequence of the discovery 
of new and suitable allovs was another enccuraging prospect 
which should in time considerably increase the demand for 
the metal. So tar us costs were concerned, thore were very 
high at the commencement of the year under review, 1n conse- 
quence of the restricted production and the high prices ruling 
for materials and labour. He hoped they would be able to 
make further reductions in the course of the present year, 
but he was afraid these could only be small in comparison, 
because it looked as if there would be very little, if any, 
reduction for some time in the rates now ruling for basic raw 
materials and for labour. In consequence of the improvement 
i the position, the directors had taken an interest in a com- 
pany owning two fully-equipped factcries in. Norway which, 
owing to the depression in trade, had been shut down for 
some time. The Lochaber water-power scheme, for which the 
company obtained an Act of Parliament in July, 1921, had 
not so far been proceeded with, owing to the conditions ruling 
in the industry, and also to the high costs of labour and 
material. They were, however, constantly studying the posi- 


_ with the progress which had been made. 


tion, and, when the board was satisfied that the time had 
arrived when the work should be commenced and arrange- 
ments could be made for the financing оі the scheme, 16 
would proceed with its gradual development. Nothing further 
had been done witb regard to the Orsiéres power scheme, and, 
In view ot the conditions ruling on the Continent, which 
seemed likely to remain for scine considerable period of time, 
they might consider it advisable to sell their interest in that 
scheme, should they be able to obtain a satisfactory price. 
The chairman proceeded to discuss the accounts, mentioning, 
among other points, that their stocks of metal, raw materials, 
und stores stood at £247,967, as against £399,922. ‘The reduc- 
tion of approximately £150,000) was caused largely by the 
reduction in their metal stocks due to the improvement in 
demand in the latter part of the vear. The speaker concluded 
by remarking that the accounts showed that the company 
Was in a strong financial position, and had come through the 
period of depression without any undue strain, and the results 
of the year were, therefore, not unsatisfactory. ЧЋе position 
since the beginning of the curfent year haa materially im- 
proved so far as demand was concerned, but the improvement 
in prices obtained was so far small. Should conditions remain 
as they were at present, he had every reason to hope that 
they might Бе able to submit accounts showing a reasonable 
improvement. ‘The conditions were abnormal, however, and 
were, 1п consequence, subject to quick change. It would, 
therefore, not be prudent to attempt any more definite 
forecast. А 


Мг. James Taylor presided аё the annual 
meeting, held at Liverpool on March 26th, 
Insulated and and, after referring to the loss sustained 
Helsby Cables, by the company by the death of Mr. G. 
Ltd. Crosland Taylor, he said that the profit for 

the year was £346,617, against £502,524 for 

1921, a decrease of £155,907. There was, however, for 1921, an 
increase, compared with 1920, of £161,811. The profits for 
1922 were therefore £5,904 more than for 1920. The profits 
for 1914 were £277,428. Under all the difficult circumstances 
of the vear they had reason to be satisfied with the actual 
results obtained. So far as 1923 had gone, things looked better 
than they did last year, in the sense that they had more work 
on the order book than at this date last vear. There had 
indeed been what one might almost term a small " spurt ” 
in the trade, but whether it would continue throughout the 
year, or decline, was one of the things that it was quite 
impossible to foretell with any degree of certainty. Their 
engineering and contracting department was fairly busy 
throughout 1922, and the present prospects suggested‘ that 
during 1993 they would be quite busy. There were further 
contracts which they had good reason to believe would later 
appear on the order book. The very large contract of over 
£700,000 that they had for the electrification of the Melbourne 
railways had now been completed. A large contract of а 
similar nature had also been obtained in connection with the 
electrification of the State railways of South Africa, and: at 
present they were busily engaged upon the work. They had 
been fairly busy in the accessory departments, and, as a conse- 
quence of a large capital expenditure two years ago, they were 
in a strong position to meet the requirements of the trade 
as it improved. Although the output of their wire mill was 
naturally less than in the previous vear, very large quantities 
of copper wire were manufactured. [t was recently computed 
that the length of finished copper wire produced averaged be- 
tween 5,000 and 6,000 miles per day. After prolonged inquiry 
and investigation they had ccnsidered that it would be well 
to enter the electric lamp business, and with this object ір 
view a separate company was acquired, managed by the B.I. 
directors and staff, at no additional cost. The existing agencies 
of the company had been utilised for the purpose of the sale 
and distribution of the products of this factory. In the 
prosecution of this new business they had had to meet with 
some problems and difficulties, but they were so far satisfied 
If the shareholders 
would buy and use only "' British Union ” lamps they would 
be dcing something to forward the business of the company. 
The Indian eable company was for them a new investment 
and a new departure. It was well known that for some time ` 
there had been an agitation in India for a -protective tariff 
on British goods imported into that country, and in the apinion 
of the board the best wav to meet these conditions was to 
start the manufacture of certain of their specialities in India 
itself. The directors availed themselves of an opportunity 
which presented itself to purchase a controlling interest in an 
Indian cable factory in course of construction, and to acquire 
certain agreements, on terms which they considered satisfac- 
torv. and the works were approaching ccmpletion. The 
speaker proceeded to discuss various items in the accounte. 
Last vear they had a decrease under the heading of stock and 
work in progress of £404,200, as against a further decrease 


British 


, for this year of £316,627, which was accounted for by the fact 


that they were doing a smaller volume of business than pre- 
viously, and that the prices of raw material had declined 
during the vear. The item of sundry debtors was £993,953 
less than that for 1921, owing to the smaller volume of business 
done. The chairman went on to refer to the company's 
investments, and with regard to the Automatic Telephone 
Manufacturing Co.. he said that in spite of a difficult year, the 
resulta were likely to show some improvement on those of last 
year. A year ago he foreshadowed that the year 1922 would 
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be a difficult one, and for that reason the board adopted the 
policy of increasing the carry forward. The difficult conditions 
then prevailing still existed, and for that reason it was felt 
that the policy of consolidating the financial position of the 
company should be maintained in order the better to meet 
any conditions of bad trade that might arise. In conclusion, 
Mr. Taylor thanked the staff for their services, making special 
mention of the general manager, Mr. Sinclair, Messrs. Nisbett, 
Brotherton, and Bates, and the secretary, Mr. Kerfoot. 


The annual meeting was held on March 
22nd. In moving the adoption of the report 
and accounts (Erec. Rev., March 16th), the 
chairman (Мг. A. E. Franklin) said that 
the lower cost of production fully justified 
the policy of the committee of management of the Wood Lane 
works in putting in up-to-date machinery in the place of that 
originally installed. During 1922 the whole of the demand was 
met by modern and economical plant and the working cost 
per kWh compared favourably with that of other London 
stations with a much larger output. Since 1915 the coal con- 
sumption per kWh had fallen from 4 lb. to 24 lb. The com- 
mittee was still pursuing the same policy and.a further 
3,000-KW set had been delivered and was being erected. Re- 
ferring to the company’s contributions to the Kensington and 
Notting Hill joint debenture stock sinking funds, the chairman 
said that these had been arranged on such a basis that the 
whole of the debenture stock would be redeemed by 1931, and 
would leave as a surplus for division between the companies 
the value of the works themselves. Mr. Franklin pointed out 
that on the capital (£341,820) only £13,455, or 4 per cent., (free 
of tax) was being paid. The total revenue, including rates 
and taxes, was equivalent to 8 per cent., free of tax. He con- 
cluded with a reference to the proposals for the ге-огџапіва- 
tion of London's electricity supply. | 

A resolution of regret at the death of Mr. J. T. Jervis, one of 
the founders of the company, was passed. | 

| The annual meeting was held on March 
Midland Electric 26th. Mr. James Taylor, J.P. (chairman), 


Notting Hill 
Electric Light: 
ing Co., Ltd. 


Corporation — who presided, said that the connected load 
for Power had increased by 5,000 h.p., and although 
Distribution. the total revenue had decreased, the net 


profit was greater owing to considerable 
reductions in working costs. Dealing with the distribution of 
the profit (which was set out in our last issue) the chairman 
said that the writing-off of commission and expenses of deben- 
ture issues, &c., left onlv tangible assets on that side of the 
balance sheet. The rates charged to manufacturers were again 
reduced during the year and a further reduction was to be put 
into foree as from April Ist. This should result in greatly 
increased. business. 
From the summaries of the report for 


London Electric 1922, as published in the financial Press, . 


Wire Company it appears that the company was affected by 
and Smiths, the depression, but there are now distinct 
Ltd. indications of an improvement in trade. 
| Some small additions have hcen made to 
plant and machinery, and the usual provision hus been made 
for depreciation. Provision has also been made for all taxa- 
tion claims to December 31st. The accounts show a balance 
on profit and loss of £64,431, and £44,516 was brought for- 
ward. The directors recommend a final dividend on the or- 
dinary shares of 64 per cent., less tax, making 7} per cent. for 
the year, carrying forward £30,671. 
The directors report that the connected 
Bromley (Kent) load increased during the year from 5,726 
Electric Light to 6,073 kW. To provide for the utilisa- 
and Power Co., tion of the electricity supplied in bulk by 
.. Ltd. the West Kent Electrie Co., Ltd., and for 
the change-over to a.c. in a pertion of the 
area, additional machinery has been installed at a cost of 
about £15,000. The expenditure bas been provided from the 
general reserve fund, and has been capitalised by the issue 
of bonus shares. The gross profit rose from £ 17,575 to £24,637. 
After the payment of debenture interest, trustees’ fees, &c., 
making provision for income tax and depreciation, and adding 
£557 brought forward, there is a balance of £12,207. A divi- 
dend of 6 per cent., free of tax (making 10 per cent. for the 
year), is recommended; and it is proposed to place £2,500 to 
reserve, and carry the balance of £707 forward. Meeting: 
April 9th. | 
In moving the adoption of the annual re- 
. Clyde Valley port and statement of accounts, Mr. 
Electrical Charles. Ker, C.A., deputy-chairman, who 
Power Co. presided at the annual meeting in Glas- 
gow, on March 2sth, stated that although 
the proceeds of sales had fallen £144,000, that did not repre- 
sent a diminished output. The company had actually sold 
iore energy in 1922 than in the previous year, the respective 
figures being 164,600,000 kWh as against 102,000,000) kWh. 
That progress, in spite of the bad trade, accentuated by the 
engineers! strike and the state of the shipyards and ironworks 
during the past vear, was a strong point for the company, The 
average price received per KWh was lld.. compared with an 
average of 2d. per kWh received by the Corporation of Glas- 
pow. Special reference was made to the application һу the 


Corporation of the city for power to supply electricity in the. 


company’s area. That application, of кошке, would be op- 
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posed. The. company. had received Parliamentary sanction for 
supplying electricity in a wide but well-defined fìeld in the 
West of Scotland. The Corporation, for reasons best known 
to itself, was trying to enlarge its boundaries in all directions. 


With that, however, the company had no concern, but when 


it sought to infringe their statutory rights they were entitled 
to say, as they had said, that while they were anxious to live 
at peace with the Corporation, and would welcome harmoni- 
ous working, they would no more permit the Corporation tọ 
invade their area than the Corporation would permit them to 
come into Glasgow and share the valuable lighting load in the 
city area.. Concluding, he remarked that additional capital 
would be required, because, like all healthy organisms, the 
company was growing. Ж 3 ; 
Mr. W. Negus presiding at the annua 

А. QU ERE meeting, held at Newcastle-ondTyne оп 
Ki : March 8th, said that owing to the com- 
pletion of several large contracts the sales were 11 per cent. 


„higher last year than in 1921, and the increased profit was 


due to this and savings in production charges. With refer- 
ence to some extensions which they proposed to make, he 
bointed out that the position had changed, and buyers were 
now asking for much quicker deliveries, and in order to, meet 
this, and maintain their high position, they intended. to erect 
additional workshops on land acquired two years ago. There 
had been much nervousness on the part of buyers in placing 
orders, but this now appeared to be passing away, and the 
orders during the past three months showed a considerable 
improvement, which, he thought, would. continue. There 
was considerable scope for the development of the uses of 
electricity, and he felt sure that that company would take a 
large part in those developinents. The report was adopted. 


i; ^ The annual general meeting was held on 
Newcastle-on- March 27th. Mr. В. Р. Sloan, managmg 
Tyne Electric director, presiding. 

‘Supply Co., Ltd. The chairman, in moving the adoption 
of the report, said that their improved 
position was due to certain reductions of costs, and increased 
business. While their output was materially better than in 
1924, it was in fact 3 per cent. less than in 1920. One of 
the most important sections of their business, i.e., power 
supply to engineers and shipbuilders, was mainly responsible 
for the reduction. The consumption of electricity by these 
industries in 1922 was 97 per cent. less than in 1920, and 
8 per cent. less than in 1921. 
Although there had been reductions in expenses generally, 


. there was one item of cost which showed a substantial in- 


crease, that was rates, These amounted to £69,601 last year, 
and exceeded the 1921 figure by over £11,000. The profit for 
the veur, £513,263, represented an increase of £166,045, com- 
pared with 1921, and an increase of £120,620 more than 192). 

Speaking of the future, the chairman said there was evi- 
dence of an improvement in trade in the districts served һу 
the company. Supplies to collieries had for. some time been 
increasing steadily, and there appeared to be more activity in 
the iron and steel trades, which were important factors on 
the North-East Coast. The ship-building and engineering in- 
dustries. were still in a depressed state, but there was good 
reason to believe that those industries had entered upon the 
present year under more favourable conditions than prevailed 
though the year that had just closed. It was gratifying that 
during the unparalleled period of trade depression they had 
steadily increased the connections to their system, as thosq 
connections represented potential business from which they 
would reap immediate benefit as soon as trade began to m- 
prove. | 

‘The domestic supply was developing very satisfactorily. 
Apart from the increased use of electricity for lighting pur- 
poses, there was now a substantial and increasing demand for 
electric cooking and heating supplies, and they looked forward 
to this forming a very important branch of their business. 
They had over 12,000 kW of heating and cooking apparatus 
connected to their system, and bearing. in mind that the ap- 
plication of electricity: for heating and cooking purposes was 
a comparatively recent development, he thought that this was 
satisfactory evidence of its reliability and economy in use. 
What thev had to look forward to in order to bring about 
any substantial improvement in their position was a return 
to normal trade conditions, and this depended very largelv 
upon some satisfactory solution being evolved of the present 
PU situation in Eurone as well as upon industrial peace 
at home. ` 

Their output up to the end of February this year repre- 
sented a considerable improvement as compared with . the 
corresponding period in 1922, being 8 per cent. better, and 
they might reasonably expect to maintain this improvement 
throughout the year with beneficial results to their profits, if 
no further trade disputes were experienced. Over 77,000 ad- 
ditional h.p. had been connected during 1920 and 1921; and 
during the vear under review they had added a further 33,713 
h.p.: the figures included. connections to the system of the 
Cleveland’ companies, The effect of that innovation was to 
increase the connections to a grand total of 9027.893 h.p. 
During a year when their output was very disappointing, and 
when thev had to meet largely increased interest charges, 
thev had been able substantially to increase their reserves, 
and to resume the payment of a dividend on their ordinary 
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shares, and as their rate of output showed a considerable im- 
provement, he felt they were fully justified in looking for- 
ward with confidence to a more, prosperous future. 

Mr. A. Gemunell criticised the company's affairs and its 
‘management, and said he must vote against the report. as 
а protest against the insuflicient information given to the 
BODIES but the report was adopted. 


The accounts for the year 1922 show a 
total profit of £32,351 on the three under- 
takings. Adding a balance of £855 brought 
forward and deducting interest on deben- 
ture stock and bank overdraft, 
dividend on the preference shares gives an available balance 
of £24,000. It is proposed to distribute this as follows : Depre- 
ciation fund, £11,502 (making a total of £78,174); reserve fund, 
46,000 (which, with the profit on the sale of Government 
securities makes £15,779 contributed to the fund); income tax; 
directors’ fees; a dividend of 6 per cent., free of tax, making 
10 per cent. for the year; a balance of £1 498 to be carried 
forward. 

Since the last О the board has obtained Orders anthor- 
ising a revision of prices, the effect of which has been to re- 
move the restriction upon the payment of dividends. — An 
Extension Order incorporating Cheriton; Saltwood, Newington 
and Hawkinge in ‘the campany's area has also been obtained. 
‘The extensions referred to'in the last report have been com- 
-pleted and further extensions are contemplated. The share- 
holders are to be asked at to-düy's meeting to sanction an 
increase іп the. directors’ remuneration. 

i After providing for depreciation, deben- 

Lancashire ' ture and other interest, the loss for the year 

Dynamo and — 1922 amounts to £15, 154. £5,237 brought 
Motor Co., Ltd. forward from last account, together with 

— £23,530 transferred from the reserve 
account, gives a total of £28,767, leaving a disposable balance 
of £13,613, After paying the preference dividend, 54 per cent. 
per annum, less tax, and 6 per cent. dividend, free of tax, on 
the ordinary shares, directors' fees of £700 are paid, leaving 
£487 to be carried forward. 

' The past year has been опе of great ain ulty. The scarcity 
of orders named in the last report became accentuated through- 
out the year and the works were not occupied to half their 
capacity, so that the fixed charges could not be earned, whilst, 
to secure any orders at all, prices needed to be at or below 
cost." — The company's liability for excess profits dufy and 
income tax from 1917 to 1922 is not vet adjusted, but full pro- 
vision has been made to cover this. © Having терага to the 
fact that during past years a large reserve has been built up, 
and the company's finances warrant this course, the directors 
have decided to transfer the sum of £23,530 from the reserve 
account and to pay a dividend to the ordinary shareholders at 
the rate of 6 per cent., free of tax, for the full year.” 

According to an abstract. of the report 

Philips’ Glow for 192 of the directors of the N. V. 
Lamp Works. Philips’ Gloielampenfabrieken of Eind- 
hoven, the new factory building was com- 

pleted during the year and is now in full working. With an 
eye to the future, and the maintenance of the. company’s 
strong position in relation to competitors, the report states 
that it ts proposed again not to touch the reserve fund of 
5,208,000 florins, and entirely to write off the extension 
finished last year, together with machinery, plant, &c.. of a 
total value of 1, КЕ, 000 fl. Although foreign exchanges are still 
subject to great fluctuations and surprises are constantly tak- 
ing place in the different foreign markets, where protection of 
the national industry is more and more in favour, the direc- 
tors still think they can look forward to the future with 
confidence, thanks to the continual provision made for large 
depreciation and to the strong position of the cash funds, The 
net profits amount to 2,059,000 fl. as compared with 
1,560,000 fl. in the previous vear. After setting aside 700,000 fl. 


Folkestone 
. Electricity 
Supply Co., Ltd. 


for additional depreciation, the directors recommend the pay- . 


ment of a dividend at the rate of 11 per eent. on the ordinary 
shares, as in. 1921, and 7 per cent. on thc preference shares, 
as in the previous vear. 


Stock Exchange Notices.— Application has been made to 
the committee to allow the following to be officially quoted.— 

Yorkshire Eleciric Power Со, —830,000 6 рег cent. cumulative preference 
shares of £l each, fully paid, Nos. 1 to 830,000; and £190,000 5} per cent. 
redeemable debenture stock. 

Dealings in the following have been specially allowed by 
the Committee under Rule 159 :— 

Scottish Power’ Co.— 35.000 ordinary shares ol е1 each, fully paid, Nos. 


125.00} to 180.000; and 350000 8 per cent. соте pret P rence shares of ' 


£l each, fuily paid,^Nos. 200,000 to 250,000. 


French Cable Manufacturing. —Approv al was given. to the 
accounts for 1922 at the recent general meeting of the Société 
d'Exploitation des Cables Electriques du Cortallot. The net 
profits. amount to 7,064,000 fr., as compared with 1,005.000 fr. 
ih 1921. The holders of deferred shares receive 724,000. Tr. 
and the directors 163,000 fr.. while 75,000 fr. is being divided 
among the workinen and the balance placed to reserve and 
carried. farward. 


Wood & Cairns, Ltd.—The directors recommend divi- 
denda of 74 per cent. on the nreference shares and 5 per cent. 
on the ordinary shares for 1922. 


and the 


Middleton Electric Traction Co., Ltd.—Dividend of 5 per 
Ey a annum on the ordinary shares, carrying forward 
T 


Swansea Improvements & Tramroad Co.—After ‘placing 
£3,137 to reserve and paying a dividend of 6 per vent. on the 
ordinary shares, £4,078 is being carried forward. 


STOCKS AND SHARES. o 


TuEsDAY Ev ENING. 


THE Stock Exchange returned from its Easter holiday like a 
giant refreshed. Markets were good, as the House broke up 
on Maunday Thursday; the strength became emphasised аз 
buyers came into mest parts of the Stock Exchange on Tues- 
day morning. Thanks to the fine weather which prevailed 
over the greater part of the time, the U шош Railway 
stocks and shares sprang into further favour:.- Expectation’ 
finds it hard to believe that the promised о и of 


capital by the Underground Electric Railways of London, 


will bé much longer delayed. This, which would bring nearer 
the prospect of dividends on the £10 and the shilling shares 
alike, accounts for the pronounced optimism that prevails in 
regard to the shares, while the income bonds have pone ahead 

to 97. Districts jumped to 56, making a gain of 5 points in 
| than a fortnight. The pre-ordinary stocks become daily 
more difficult to buy. 

At this season of the ‘year, it is customary for the electricity 
supply market to develop ü dulness that is attributed to the 
lengthening days and the approach cf Sununer Time. Quite 


"n exception to the usual tradition is provided by’ the present 


Spring. Not only are prices higher than they have been for 
several years past, but there is an insistent demand for shares 
in the London companies. The “ banner " year for profits, 
as 1922 proved to be, is expected to be matched by the results 
of the current twelvemonth. With the likelihood of most of 
the companies falling into line in the matter of making their 
shares of £1 each, the important factor of greater inarket- 
ability is added to the pleasant picture. A little profit-taking 
goes on, but this simply serves to release shares for which 


there are ready buyers, and the market exhibits a continuance 


of robust strength. 

County of London ordinary have strengthened to 37s., ind 
the new shares rose proportionately to 13s. premium. Metro- 
politans at 6$ are à better. South Londons, after their 
remarkable rises, eased off to 74; Charing Cross at 10} gained 
the fraction. Oxford shares are better at 43. Provincial and 
suburban companies are doing well. The Bromley (Kent) and 
the Fclkestone companies declare dividends making 10 рег 
cent. for the year. 

Amongst manufacturing shares, Metropolitan- Vickers Elec- 
trical ordinary are steady at 308., and at the meeting last 
week, Major-General ‘Sir Philip Nash, the chairman lately 
appointed, spoke with cautious optimism, dwelling more 
particularly upon the expectation of increasing home trade. 
The preference shares at 28 are 1/16 better. General Electrics 
are a gcod market at 20s. 9d., the proprietors evidently being 
prepared for a humdrum report and willing, as in the case of 
Siemens, to await better times in the. near future. Babcock 
and Wilcox strengthened to 34, with further rumours in the 
air as to the possibility of increased dividends, and an amal- 
gamation with another similar engineering firm, though the 
latter reports are to be received with considerable resérve. 
British Insulated at 24 are 1/16 higher; Edisons picked ар a 
few pence. The London Electric Wire Co. and Smiths 
reports a net profit of £64,400 for the vear, which is less than 
half that of the previous period, but the ordinary dividend 
remains at 74 per cent., this being achieved at, the expense of 
the general reserve. A vear ago, the latter received £50,000, 
but nothing is placed to the aécount this time, although a sub- 
stantial carrv-forward is maintained. 

Cable stocks have practically thrown off the effect of the 
recent attack of wireless nerves. Eastern ordinary, Globes 
and Westerns are all harder. Marconis recovered to 2 9/16; 
the preference are better at 21. There is also rather more 
activity in Canadian Marconis, where the price has stiffened 
to 10s. 9d. Broadcasting profits are held to be responsible 
for the attention which is being paid to Marconis, and the 
same cause is credited as being one cogent reason whv people 
continue to buy General Electrics. Automatic Telephones’ 
rose to 18е. 3d.. while Internationals improved a trifle to 
14<. 6d. Other telephone shares are steady. 

The foreign group is very quiet.’ Brazilian Tractions are 
easier at 52. — Mexieo Tramways Common shares gained 
4 points at 38. No changes have occurred in British Electric 
Tractions or the London Tramwav issues. Midland: Counties 
Electric new shares, after being offered in the market at par. 
hardened to 3d. premium, and the new issues of the varions 
electricity sections are mostly a little better on the week. 
Rubber shares have also firmed up, on a trifling recovery m- 
the price of the material, coupled with a further substantial 
reduction in the visible supplies. There is, however, no busi- 
ness doing in this market, although amongst industrials as а 
whole a very fair amount of activity prevails. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 


Brompton Ordinary. 
Charing Cross Ordinary T 
do. do. do. 4h Pref. 
Chelseas |... .. .. 
City of London .. ^... ^? .. 
do. do. 6 % Pref. ... 
County of Londan  ... ds 
do. do. 6% Pref... 
Edmundson's Ordinary ... as 
do. 6 96 Pref. 
Kensington Ordinary 
London Electrio ... uds im 
do. do. 6 % Pref. ... 
Metropolitan Vis "e n 
do. ‚44 96 Pref. · 
Newocastle-on- Tyne Ordinary ... 
do. 5 96 Pret. ... 
do. 7 96 Pref. ... 


Notting Hill, 6 per cent. Pref.... 
North Met. Elec., 6 % Pref. 
Urban Ordinary .... s dee 
. do. 5 96 Pref. ... 
St. James' and Pall Mall 
South London  .. n" 
South Metropolitan Pref. 
Westminster Ordinary ... m 
Whitehall Elec. Invst., 78% Pf. 


Central London Ord. Assented 
Metropolitan s ie 

do. District... T 
Underground Electric Ordinary 

do. do. "A" 

do. do. Income 


Dividend. 


Price 


£ 1921. 1922. 
"1 12 19 
5 9 14 
Б 44 44 
5 6 10 
1 14 15 
1 6 6 
1 8 10 
1 6 6 
8 Ni — 
5 12/. — 
5 10 19 
8 4 10 
5 6 6 
5 т 8 
5 44 4 
1 Nil 2j 
1 5 5 
1 7 7 
10 6 6 
1 6 6 
8 Ni — 
5 .2 — 
5 19 143 
4 7 .10 
1 7 7 
5 10 12 
1 7À 7 
HOME RAILS. 
Stock 4 4 
a 4 8 
" 1 8 
10 Nil Nil 
1 Nil Nil 
Stock 4 5 


1998. 
86/6 
10% 


97 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref. 
do. Def. 

Chile Telephone ... 
Cuba Sub. Ord. ... 
Eastern Extension aw 
Eastern Tel. Ord.... s see 
Globe Tel. and T. Ord. ... sas 

da. do. Pref... xu 
Great Northern Tel. ... ... 
Indo-European ә 
Marconi we РЕ one 
Oriental Telephone Ord. 
United R. Plate Tel. 
Weat India and Panama 
Western Telegraph 


Dividend. 
4 
1920. 1921. 
Stock 6 6 
oe 14 84/6 
5 6 6 
10 7 7 
10 10 10 
Stook 10 10 
10 10 10 
l0 . 6. 6 
10 24 29 
25 10 10 
1 2 15 
1 I2 19 
б 8 8 
10 Nil Nil 
10 10 10 


HOME AND FOREIGN TRAMS, &c. 


Anglo-Arg. Trams. First Pref. 


b bà r^ 
do. do. 2nd Pret. 5 Nil ‘a 
do. do. 5 % Deb. Stock 5 b 843 
British Electric Traction Ord. T 4 — 744 
до. do. 6 % Pref. i 6 6 99 
Brazil Tractions... is? posl 100 Nil Nil 62 
Brit. Columbia Elec.Rly.Poe. Stock 5 б 824 
do. do. Preferred - b 99. тї 
до. do. Deferred й 8 194/. 898 
do. do. Deb. ... > 44 4i 78 
Lond. & Sub. Trac. 5 % Pref. 1 24 34 ly. 
London United Tram. Deb. ... Stook 4 „ 4 64 
Mexico Tram. 5% Bonds .. — Nil Nil 814 
do. 6% Bonds... — Ni Nil 614 
Mexican Light Common 100 Nil Nil 223 
do. Pref. ... .. 100 Nil Nil 594 
до. lst Bonds  ... — Nl 5 606 
MANUFACTURING COMPANIES. 
Baboook & Wilcox EM. . Wes 1 15 16 81 
British Aluminium Ord. d 1 10 6 18/9 
British Insulated Ord. ... 1 15 15 2% 
Oallenders... WE. uA гуй 1 15 15 at 
do. 6 Ре, .. .. 1 ё б 1А 
Crompton Ord. .. .. ... 1 10 65 16/8 
Edison-Swan S 1 10 Nil 4/8 
do. do. 5% Deb. ... .. Stook б 6 61 
Electric Construction ...  .. 1 10 10 98/. 
English Electric ... UR n 1 8 б 17/9 
do. do. Prof... ... 1 6 6 18/6 
Gen. Elec. Pref. ...  .. 1 64 64 за 
do. Ord. ... eis 1 10 6 20/9 
Henley sd iss as 1 15 15 47/6 
do. 4% Pref. .. А 5 44 4 43 
India-Rubber а da uu 1 10 — 18/9 
Met.-Vickers Pref. EN 2n 2 8 8 98 
Siemens Ord. mm TS 1 10 10 20/9 
Telegraph Con. .. .. .. 19 90 90 Ф4ха 


* Dividends paid free of Income Tax, 
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MARKET QUOTATIONS FOR CHEMICALS 
AND METALS, 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only genexal 
and they may vary according to quantities and other circumstances 


—— йыр —— 


————— — €— 


| Forttight's 


D : Price · 
CHEMICALS, &c. | April 4th, Јпо. or dee. 
а Acid, Oxalio ... — ..  .. per lb. 68а. | ns 
а Ammoniac, Sal dy «is „ә per ton £60 | Р 
а Ammonia, Muriate (large crystal) $s £51 i 2 
e Bisulphíde of Carbon eae or oe m | ses 
а Borax... .. .. » £26 10s. | zie 
а Copper Sulphate  .. oP "E £26 — 
& Potash, Chlorate es. Der lb. 4d. to 44d. PA 
а „ Perchlorate ei s 6d. - AM. dec 
а Shellac .... ^ ieu sie .. per owt. £18 UN 
& Snlphur, Sublimed Flowers A НА &9 "T 
e (T) eee ove T rx) £8 10s. é oo 
a Soda, Chlorate . ooo per lb. 8d. | ` eee 
а ,, Orystals. vs cae . per ton £5 10s. . p 
& Sodium Bichromate, caska oo. рег Њ. 440. | xd 
METALS, &c. | 
b Aluminium, Ingots... у per ton #105 to £110 ees 
b M Wire .. ‘ak .. per lb. 1/9 to 2/6 ^ 
b op Sheet 09 ooo TT І] 1/6 to 2/- | 
р Babbitt's Metal and Anti-friction Metal— Ор. 
GradeI .. РЕ ‚е per ton net £208 | £2 inc. 
Grade II ... em ees de 9% &148 | £1 ine. 
Grade III... M EN i T £81 T^ 
с Brass (rolled metal 2' to 12" basis) per lb. . 102d - 
€ , Tubes (solid drawn) Ме i 1/1 to 1/1ł 1d. inc. 
€ , Wire, basis .. .. ... - 11d. s 
€ Copper Tubes (solid drawn)  .. T 1/218. jd. .ne °· 
c » Bars (best selected) .. per ton £106 . n 
€ » Sheet dis is Saa m £106 ET 
c a Rod ... REC S. БЫ &106 sed 
d .,. (Electrolytic) Bars MA D £83 10s E 
d a E Sheets... NE £145 108. Vis 
d T " Wire Rods " £93 10s 
d ee oe H.C. Wire per lb. 114d. 
f Ebonite Rod oe РРА "- "T 8/6 
jb Sheet КАР А кы e 8/- 
a German Silver Wire vai Vids. Brings 2/6 г Duis 
A Gutta-percha, fine ... i ats as 5/6 "ENS 
A India-rubber, Para fine .. .. 1/3) 13d. dec. 
і Iron Pig (Cleveland Warrants) ... per ton 92s. 6d. issu v 
`» Wire, galv. No. 8, P.O. qual. às m" 
£ Lead, English Pig ... Pur vid " £29 6/- 15/- dec. 
g Mercüry age ‘ie € per bot. £11 168.to £12 |15/. 0 20/- doc. 
e Mica (in original cases) small per 1b. 8d. to3/- EN. 
е « e medium... ,, -. 4). to 8/. 
e od ET E large m" TE 10/- to wyj. & пр. 
р Phosphor Bronze, plain cas 8 5 Ma — n 
p » drawn bars andr 5 1/4 os 
р » rolled strip & sheet - 1 xa 
р „ Wire .. .. gg 1/5 1d. dec. 
o Platinum e e. o s, o». рег OR. £99 —— A 
d Silicium Bronze Wire  ..  ... per Ib. 1/2 hes 
r Steel, Magnet, in bars... Sid РА lod. йв eae и 
a Tin, Block (English) . ... .. Pperton | £214to £414 108. £5 dec. 
B , Wire,Nos.1to16 .. .. рез lb. 8/6 ш 


Quotations supplied by 


g James & Shakespeare. 
u Edward Till & Co. 
/ Bolling & Lowe. A : 
1 Richard Johnson & Nephew, Ltd. 
a a P. Ormiston & Sons. 
f India-Rubber, Gutta-Percha and о Johnson, Matthey & Co., Ltd. | 

Telegraph Works Co., Ltd. р C. Clifford & Son, Ltd. 

r W. F. Dennis & Co. 


& G. Boor & Co. 

b The British Aluminium Co., Ltd. 
€ Thos. Bolton & 8ons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 


a MEE 
ат, 


Belgian Water Power.—M. Paul Basiaux, Writing ik 
sclairage et Force Motrice upon the water power of Belgium. 
says that the Meuse has a difference of levels of 45 m. divided 
by 23 locks. In the neighbourhood of I Aége the flow is about 
ЗОО cu. m. per second on an average—it varies from 675 cu. m. 
in January to 88 сп. m. in August. Taking the lock at Coron- 
meuse (Liége) as an example, he shows that a fall of 2 mn. 
would give an average power of 5,843 h.p., which he reduce« 
to the conservative figure of 5,000 h.p. He then assumes ‘X) 
similar stages, and by this means calculates that an average 
total of 100,000 h.p. power would be avallable—or; as he savs, 
70,000 kW in round figures. To utilise this he suggests groups 
of three 3,000-h.p. generators, equal in the aggregate to about 
130,000 kW, and he calculates that an annual output of 600 
million kWh could be obtained. The cost of such à scheme he 
puts at 1,500 fr. per kW installed, giving a total cost of about 
200 million fr. To arrive at the cost per kWh produced. je 
calculates 15 per cent. on the expenditure for interest, debt 
amortisaticn, &c., say 30 million francs, which, with an outpnt 
of 600 million kWh, would amount to 5 centimes per kWh. 
As regards the regularisation of the power supply, M. Basiaux 
says that steam plant might be employed provisionally, һо» 
he suggests an eventual linking up with Switzerland. In the 
latter. country water shortage is more prevalent in the Winter, 
Whereas in Belgium the opposite is the case. 


Explosives in Mines Research Committee.— I ieut.-Cotonel 
G. R. Lane-Fox, M.P., Secretary for Mines, announces that 
he has appointed Sir Frederick L. Nathan, K.B.E., Mr. J. D. 
Morgan, Mr. W. Rintoul.-and Prof. В. V. Wheeler to he a 
sub-committee of the Explosives in Mines Research Committee 


to investigate the means employed for finng explosives.— 
Evening News. 
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“The whole chance of the success of ban 
Councils. liés in the way in which they are worked. 
Lf the aim, is mutual co-operation and joint: effort, 
and that atm їз continually kept in sight and broadly 
interpreted, an industry in one way or another may 
be improved by the existence of a Council. If the 
Council is used to maintain two camps . . . . then 


ultimate disintegration will ensue, and dcr a 


worse position than before the advent of a Council.” 


^. The above is a pregnant observation by Lord Askwith 
in his book on “‘ [Industrial Problems and Disputes,” 
and is not without application in its general gist to the 
pending difference between the Electrical Power Engi- 
neers’ Association ' and the employers' side of -the 


National Joint Board. A crisis arose in December, 1922, 
on the National Joint ‘Board, in consequence of two 
agreements which had been entered into between the 
Electrical Power Engineers’ Association and the Muni- 
cipal Employees’ Association, and the National Amal- 
gamated Union — of, Enginemen, Firemen,.. Mechanics, 
Motormen and Electrical Workers im August,:1922, 
and. which. were specifically. brought to. the notice 
of the ‘employers’ side: of the’. National Board in 
November, 1922. ' The latter considered these agree- 
ments to be not in accordance with the arrange- 
ment of keeping | negotiations and, agreements with 
the executive staff separate and apart. from -those 
with the manual staff, and also to be subversive of 
discipline, A deadlock ensued, and the. National Joint 
Board ceased to function, though it eannot bé: suid to 
have dissolved or ‘ceased to exist. A local ‘authority, 
that is to say the Halifax Corporation, which was repre- 
sented on the employers’ side of the National Joint 
Board, and thus formed part of it, took in February 
independent action and gave its power engineers tle 
alternative of employment under stated conditions in- 
volving considerable reductions, or of discharge, and 
carried this out. It thus practically made the decree 
absolute in its divorce from the National Joint Board. 
And the National Executive of the Electrical Power 
Engineers’ Association, by securing a ballot mandate 
for whatever steps might Бе necessary, to the extent of 
taking '' national drastic action in order to ensure the 
continued operation of the National Joint Board 
salary schedule and conditions, the provision of udequate 
machinery for giving effect to the decisions of the 
National Joint Board, and to secure the reinstatement 
of their members at Halifax,” rightly or wrongly added 
a factor to the general position which was already con- 
dueing to ‘final Чипиетайон OF the National: Joint 
Board. | = 

' The question who is to blame for all of this is йо: ап 
easy one to determine, and probably is incapable of 
being solved so as to fix absolutely and unequivocally ‘the 
sole’ responsibility on either side of the Board as a whole. 
But it 18 difficult to see how the Halifax Corporation can 
escape its share. ‘This body had already so long ago as 
October, 1922, practically filed its petition for divorce 
fron the National Board, but in the following month 
igreed 1 to postponement until January, 1923, pending 
DE of the new schedule. Its action in Febru- 

rv, 1923. cannot have failed to embarrass its own, the 
on lover: side of the National Board, was a break- 
away from unifed action, and offered a lead to similar 
action bv other electrical undertakings. If it had 
spread it would have been difficult to see how complete 
disintegration of the National Joint Board could have 
been prevented, with the consequent position feared by 


` WHITLEYISM. AND THE: EPEA. DISPUTE. 


STOKER, KC. 


Lord Askwith. The TEORIER to local authorities to 
break away are in any case considerable owing to their 
peculiar and individual circumstances. Indeed, it was 
to meet some of these by making the schedules ‘more 
elastic and better adapted to the varying conditions and 
circumstances of local authorities as regards their elec: 
trical staffs that the Joint National Board was in'pro- 
gress of agreement on new schedules, when the unfor- 
tunate contretemps arose, on disclosure of the agree- 
ments mate by the: Electrical Power Enginéers’ ‘Associa 
tion with the two unions of manual workers. Associa- 
tion on the National Joint Board, with other electrical 
undertakings, of the Corporations - ‘carrying оп such 
undertakings is beset with difficulties, but is eminently 
désirable, as was recognised some few years back, when 
the first agreement was come to, and ensuing Award 
made covering the great bulk of the electrical under- 
takings of the country, municipal and otherwise: For 
this reason, if alone, disintegration of the National Joint 
Board is to be avoided. The question ‘of the moment is 
ho to prevent this. "The storm, of course, rages round 
two points, the first being the position as regards Hali- 
fax, and the ‘second the. agreements with {һе imárrual 
workers’ Unions before referred to. Cun ‘Halifax 
logically rest on its fait’ accompli, and at the вате time 
continue its membership of the National Joint Board? 
Can the employers’ side of the National Joint Board 
accept the position of ‘a contímuance of the ‘agreements 
made by the Electrical Power Engineers’ Association 
with fhe manual workers’ Unions? ‘Can the Electrical 
Power Engineers’ Association without loss of prestige 
and breach of faith with the manual workers terminate 
these agreements? Are they looked’ upon by the manüal 
workers’ Unions as vital to them, and arè they in fact 
necessary, proper, or desirable, ‘and of the essente- of 
Whitleyism? These are in the main the questions which 
will have to be considered, and it is earnestly to be 
hoped that now the National Board, on the intervention 
of the Minister of Labour, is to resume its sittings, open- 
minded discussion and negotiation will ensue between 
the parties, in the true spirit of Whitleyism, aided by 
the exercise of common sense. .. 

It may I think be assumed that both sides are true 
disciples ‘of Whitleyism, though their conception of it, 
as well as their application of its principles may 
diverge. -It will be useful therefore to recall the terms 
of reference to the Whitley Committee, and the text of 
its report; so far us applicable. The terme of. reference 
t» the Committee, which was in. fact the Sub-Committee 
on Relations between Employers and Employees of. i 
Reconstruction Committee, were:— - 

1. To make and consider suggestions for securing a 
permanent improvement in the relations be- 
_ tween employers and workmen 7 

^. 2. To recommend means for securing that indus- 
- trial conditions affecting the relations betaveen 
employers and workmen shall be systematically 
, reviewed by those concerned, w ith a view to 

improving conditions in the future. 

The ар Соне. after referring to general circum- 
stances, and after making appropriate observations, re- 
commended in paragraph 7 of its report that. the 
Government should propose without delav to the various 
associations of employers and employed the formation of 
Joint Standing Industrial Councils in the several in- 
dustries,; where they did not already exist, composed of 
representatives c of. employers and employed, regard being 
paid to the various sections of the industry and the 
various classes of labour engaged. In paragraph 14, in 
recommending the establishment of District. Councils 
and Works Committees, the Committee urged that the 
design should be a matter for agreement betweert: the 
Trade Unions and Employers! Associations concerned. 
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In paragraph 16, setting out questions which it was sug- 
vested that the National Councils should deal with or 
allocate to District Councils or Works Committees, there 
Wits recommended, amongst other things, the establish- 
ment of regular methods of negotiation for issues arising 
between emplovers and workpeople, with a view to the 
prevention of differences, and to their better adjustment 
when they appeared.  [ have selected here the main 
passages in the Whitlev Report which appear to have 
application to the questions at issue in this case, and to 
the question whether the agreements made between the 
Electrical Power Engineers’ Association and the manual 
workers’ Unions are consistent or inconsistent with the 
objects intended to be attained by having a National 
Joint Board of emplovers and emploved in the electrical 
power industry. 
workers have their own Joint Industrial Councils with 
the emplovers, and these were advisedlv kept distinct. 
the name of ““ Board ’” instead of ‘‘ Council" in the 
case of the power engineers being adopted presumably 
to emphasise distinction between the classes of workers 
concerned. This is one of the points of objection made 
by the employers’ side to the conclusion of the agree- 
ments in question. It seems possible that the Whitlev 
Sub-Commitiee had not in mind workers of the class 
represented by the Electrical Power Engineers’ Associa- 
tion, the phrase in the terms of reference being ‘‘ work- 
men." The principles of Whitlevism were afterwards 
extended to other classes of workers, a notable instance 
heing the civil servants in the emplov of His Majestv. 
These are considerations which it. will be well to bear in 
mind. The other point of objection raised by the em- 
plovers. as to the effect of these ngreements on the dis- 
cipline of the manual workers, is one on which it is 
difficult to make anv useful observations without some 
nostulatorv definition of the word ''discinline." In 
the Armv sense even. the word has several meanings. 
When the exnrossion disciplined troops or forces is used. 
it: is intended to signifv oreanisation and ahsolute 
coherence. and obedience in action to the orders of those 
in authoritv or command. 


In the case of workmen, the enlarged construction is 


. siderations of '' discipline," 


It mav be observed that the manual, 


Rut the commonly received + 
"nderstanding of the expres-ion vnes semewhat further. 


resented as opposed to the idea of freedom, and as con- 
ducing to tyranny, and to the prejudiced support of 
the harsh acts of minor officials, merely because of con- 
or the presumed effect. of 
non-support. The agreements themselves have only 
been in existence for a very short time, their merits 
have not been tested, and although many of the ideas 
underlying and inspiring them were no doubt well 
considered, yet it is important that the whole subject 
should now be discussed calmly on the National Board. 
At the moment when they were first disclosed, feeling 
was acute, and a spirit on both sides was engendered 
Which has now had time to cool down. If the parties 
approach the subject anew in the spirit which really 
normally animates both sides of the National Board, 
one cannot but think that à way out of the present 
impasse will be found. | 

Before concluding this article it may be interesting 
to offer some observations on the address by Mr. 
John Murray, M.P., at a meeting of the Industrial. 
League and Council at Caxton Hall on March lith. 
Mr. Murray referred to the fact that at the moment a 
considerable amount of reaction against Whitleyisin 
existed among those who were its friends. It was 
possible that Whitleyism, which began in the free 
creative impulse and which as a voluntary idea had 
already achieved a great work, had now reached that 
critical point where it must enter on a new phase or 
fall back. The new phase was embodiment in laws. 
That is to sav that legal recognitiontfshould be given to 
it, which of course means that its decisions or agree- 
trnents should be enforceable. This appears to be one 
of the ultimate objectives of the Electrical Power Engi- 
neers' Association, according to the terms of its man- 
date for drastic national action. It is also a point 
which appears to have been in the mind of the Whitley 
Sub-Committee, for paragraph 21 of its report contains 
the following : — 

** [t appears to us that it тау be desirable at some 
later stage for the State to give the sanction of law to 
agreements made bv the Councils, but the initiative in 
this direction should come from the Councils them- 


selves.” 


THE “BROTHERHOOD-STILL” HEAVY OIL ENGINE. 


Tar well-known Still system, which enables heat from 
engines which would otherwise be wasted to be usefully 
employed, is used with great advantage in the * Brotherhood- 
Still ” heavy-oil engine made by Messrs. Peter Brotherhood, 
Ltd., of Peterborough. 

In the Still system the heat generated in an internal-com- 
bustion engine is recovered, carried away with the exhaust 
gases, and used to raise steam, which assists in driving the 
engine. The engine is started by burning oil fuel under a 
regenerator, steam being admitted directly to a steam chest 
by opening a stop valve. It is then admitted to the under- 
side of the piston by quick-action piston valves driven by the 
camshaft, in precisely the капе manner as in a steam engine. 
When the engine is turning round the oil fuel is supplied by 
а solid injection pump to the fuel injection valve. The ex- 
haust pases are led to the regenerator, where their heat is 
absorbed in the generation of steam, and thence through a 
feed-water heater to the exhaust outlet and atmosphere. The 
Water-jackets form a thermo-circulating system in parallel 
with the regenerator, so that the temperature in the jackets 
is constant and corresponds to the pressure of steam in the 
regenerator. By thus maintaining a relatively high tempera- 
ture in the jackets a much lower compression is required to 
ignite the fuel, as the air takes up heat from the hot walls and 
piston during the compression stroke. From the same 
cause, on the firing stroke the heat loss to the Jackets is re- 
duced and the combustion ethciency correspondingly increased. 
The steam during admission and expansion w at a lower tem- 
perature than the enclosing walls and condensation. in the 
cvlinder, the cause of the largest loss in a steam cylinder, is 
avoided. 

In the "' Protherhood-Still " engine the four-vele solid in- 
jection principle has keen adopted, so that no compressed air 
is required for fuel injection or for starting the engine, and 
no scavenging blower is needed. "The constant and relatively- 


high temperature of the cooling water and the special thin 
construction of the cylinder walls does away with the trouble 
often caused by unequal expansion. The presence of steam 
in the cylinder greatly improves the condition of the Liner 
surface, giving it a high polish, which reduces the wear of 
piston rings and the consumption of lubricating oil, conse- 
quently augmenting the efficiency of the engine. , The top 
cylinder cover contains the air inlet, exhaust and fuel valves, 
While the botturm cover forms a distance piece between the 
liner and crank case, and carries the metallic packing gland 
for the piston rod and the steam and exhaust piston valves. 
The steam valves are operated from the half-speed camshaft, 
and are therefore arranged to open twice in each revolution 
of the camshaft. One camshaft is carried on each side of the 
engine. That on the back of the engine operates the wom- 
bustion exhaust valves, and that on the front operates the 
combustion inlet valves, the two steam piston valves, and, if 
it be fitted, the fuel valve. The combustion inlet and exhaust 
valves are worked by cams and mushroom-headed push-rods, 
and the steam valves by eccentrics. All cams and eccentrics 
are enclosed and lubricated automatically. A rotary pump 
draws oil from the crank-case and discharges it through a 
filter under pressure to the main bearings, crank pins, &e. 
The cvlinders are fed by separate pump lubricators. The fuel 
oil is supplied to the evlinders by vertical constant-stroke 
pumps with variable discharge, which are driven by cams on 
а shaft geared direct to the crankshaft. 

The exhaust gases from the combustion cylinder are led to 
a speciallv-designed steam generator, through which the water 
from the Jackets circulates. After passing through the gene- 
rator the gases are led over a feed-water heater and thence to 
atmosphere. ‘The steam from the generator passes through a 
stop valve to the steam admission valve chest. A close regu- 
lation of speed from no-load to over-load is ensured by a cen- 
trifugal governor controlling the admission of both oil and 
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steam. Means are provided for stopping the engine quickly 
if necessary, and for varying the speed. The steam from the 
steam cylinder can be led either to the atmosphere ог to a 


s, hes 
Erec Ree 


Fia. 1.—TuHe ‘' BRorHERHOOD-STILL " Heavy OIL ENGINE. 


condenser. In the latter case the engines are arranged for 


compound working. | | | | 
It is claimed for the '' Brotherhood-Still " engine that with 


fuel of a calorific value of not less than 18,000 B.th.u. per Ib. 
the consumption is guaranteed not to exceed 0.36 lb. per 
b.h.p.-hr. at full load, 0.37 lb. at three-quarter load, and 
0.39 Ib. at half load. Driving electrical generators of good 
design. the fuel consumption would not exceed 0.5 lb. per 
kWh 

In ЕТТЕ to а normal overload capacity of 10 рег cent. 
the power can be increased to at least 50 per cent. overload 
by the supply of additional steam. Large momentary over- 
loads can be carried without supplying steam from external 
sources. 

Two standard types are made, giving respectively a normal 
b.h.p. of 225 (max. 280), and 120 (max. 150). 

An engine of the two-cycle tvpe, with single cylinder only, 
wus tested by Capt. H. Riall Sankey, C.B. The engine was 
not arranged to utilise fully the exhaust gases and the h.p. 
steam cylinder was’ separate from the combustion cylinder, 
so that the working conditions were unfavourable as com- 
pared with those of a multi-cylinder self-contained engine. 
The results were as follows :— 

Full i 
? Overload load. load. load. 
Thermal efficiency of “ ideal” 
engine per cent. 50 50.8 51 51.6 
Thermal efficiency of actual en- 

gine per cent. ... е .. 98.4 39.4 49.5 44.1 

Efficiency. ratio Уг be c "ЖО ee) ЖО 85.4 


Capt. Sankey gave in his report a further table of results 
to be expected from a three-cylinder engine when steam was 


Full 3 j 
Overload. load. load. load. 
Oil ver effective h.p. (Ih. per hour)  .864 .353  .355 .355 


Thermal efficiency per effective h.p. 
(per cent.) ... .. 88.7 89.9 39.7 39.7 


Still engines of the йе {уре may confidently һе ех- 
pected to show higher economy. Special attention is called 
by the makers to the uniformly low fuel consumption and 
high thermal efficiency maintained over a wide range of power 
—from half-load to 25 per cent. overload. 


. used under normal conditions :— 


4 


HIGH-SPEED 


Discussion at Newcastle. 


Mr. J. Rosen read his paper on the above subject (which 
was abstracted in our issue of February 23rd) at the NonTH- 
EasrERN CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS, 
on February 26th, Mr. F. G. C. Baldwin being in the chair. 

Dr. W. THORNTON opened the discussion by congratulating 
the author—and the builders—on the remarkably low percent- 
age of break-downs reported. The author's fig. 12, the oscillo- 
graph curve for the 18,750-kVA alternator, was one of the most 
interesting things in the paper, the best he had seen for a 
large machine. Probably the most prominent problem was 
how best to kill the rotor field after a short-circuit, or for 
any other purpose One remedy which did not appear to 
have been tried was the use of a small buffer resistance between 
the rotor field and the exciter, the object being to prevent 
the voltage induced in the rotor circuit by the stator ampere 
turns from reaching the exciter terminals and so reversing its 
field. There was no need to break the exciter field instead 
of the rotor circuit. If the exciter field were connected, not 
to the terminals directly, but to a change-over switch, all that 
was necessary to kill the rotor field was to short-circuit the 
exciter field by throwing the switch over. 

Mr. Н. W. CrorHrER said the remarkable reliability of the 
machines gave little hope of work for the switch-maker. He 
suggested that the author might in replying to the discussion 
give them some information that would assist in standardising 
practice with regard to the control of the field. 

Mr. J. W. Jackson referred to the need for attention to 
be given to the core plates and the space bars; the former 
had a habit of shrinking after '' roasting.” The closed- circuit 
system of ventilation was not, he thought. appreciated as it 
ought to be. The necessity of the water used for cooling being 
rendered quite neutral so that no chemical action could be set 
up in the cooling system, was so important that it ought to be 
enlarged upon. It was imperative that field quenching should 
be done in the least possible time, for if the core plates were 
burned it meant entire reconstruction of the machine, and 
that was almost as bad as buying a new one. 

Mr. Н. Paterson and Mr. J. H. Ногмеѕ also spoke briefly. 


Discussion at Glasgow. 


Mr. J. Rosen also read his paver at the SCOTTISH CENTRE, 
on February 13th, when Mr. A. S. Hampton presided. 

Mr. C. W. MARSHALL quoted figures of alternator failures 
which had occurred in Glasgow, thus illustrating the stand- 


ALTERNATORS. 


point of the user. Out of a total of 21 turbo-alternators 
installed in the city 16 had failed, or 76 per cent. Taking 
only machines of modern construction, the failures allocated 
to the different firms which had supplied the machines were :— 


Firm. Capacity of Мо. of No. of Percentage 
Sets, kW. Sets. Failures. Failures. 

A 6,000 4 1 95 
18,750 з. 3 100 

B 6,000 2 1 50 
18,750 9 0 0 

C 6,000 9 9 100 
000 1 1 100 


Only serious failures were included in the above list, and 
the figures would appear to indicate that alternators were 
very unreliable, but that was, of course, not the case. The 
types of trouble which had occurred were as follows :— 

1.—Inability of windings to stand up to short circuits on 
the external system. 

2.—Slack cores due to flimsy end plates. 

3.—Defective’ arrangement of out-going leads between alter- 
nator and cable sealing bells. 

4.—Magnetic circuit failures. 

5.—Rotor winding failures; these had all occurred in rotors 
of ue laminated type, and had not been of a wery serious 
nature 

Mr. D. T. PowELL agreed that it was advantageous, instead 
of insulating stator bars with a hard material, to use a soft 
wrapping to take care of the relative movement between the 
mica and the copper. In that connection, he also suggested 
that drying out alternators might do a considerable amount 
of harm, especially if carried out with direct current, which 
simply heated up the winding, but not the core, and allowed 
relative movement between the copper and the insulation to 
take place and very likely cause permanent damage. Short- 
circuiting the alternator and running it at something approach- 
ing full load current was probablv a better method, but might 
also lead to trouble, as the excitation was very small, and 
the heating was largely done through the copper. It was 
probably sufficient to run the machine unexcited for a good 
many hours and allow the windage to start the drying of the 
machine and thereafter, if it gave a reasonable insulation 
resistance. to gredually excite the machine, taking a consider- 
able number of hours to bring it up to full voltage. 

Mr. F. H. Wuysats said that while there would appear to 
he no real difficulty about gearing in connection with turbine 
drives in practice, there was no doubt that much trouble had, 


SS Sl se resentments 


552 


THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,867, APRIL 6, 1923. 


been encountered, due more to inexperience or faulty work- 
manship than to any other cause. However, gearing was a 
complication which any reasonable person would wish to avoid 
if he could. Regarding breakdowns in alternator stator wind- 
Ings, with modern systems of protection faults were so 
quickly dealt with that only in an exceptional case did & fault 
of such a nature do serious damage. With regard to ventila- 
tion, he was in agreement with the author's views. The 
instability of exciters seemed to be a subject which always 
troubled Messrs. Parsons, and he was glad to know the author 
held the opinion that the introduction of a main-field regu- 
lator was not essential because no power station engineer 
ever liked the complication. Regarding instability of excita- 
tion due to the low voltage of excitation owing to defective 
brush contact, he had known the mere contact of an attend- 
ant's oily finger on slip rings or commutator to cause a serious 
interruption of the field circuit. 

Mr. А. E. McCou stated, in connection with voltage on the 
rotor under short-circuit conditions, that he had had some 
experience of this trouble in Glasgow in 1910. The end bells 
showed signs of arcing and pitting adjacent to the core, the 
actual separation distance being about 4 mm. The trouble 
was ultimately traced to external short ‘circuits, and the 
obvious solution was to bond the end bells rigidlv to the core, 
which was suggested by Prof. Miles Walker in 1905. То 
advocate separately-driven fans was a retrograde step even 
though they might account for a } per cent. increase in effici- 
ency. It was most unsatisfactory to have a large unit tem- 
porarily out of commission due to the failure of a small auxi- 
liary part. Where did the gain come in in water-cooling 
rotors? Rotor excitation formed a very small proportion of 
the total loss, and if there was any gain it appeared to be in 
the reduction in the quantity of air used. As this was only 7 
or 8 per cent. it did not seem to be any great gain in view 
of the additional complications entailed by providing water 
service. Mr. B. J. Lamme had described in a paper read before 
the American I.E.E., 11,000-volt alternators running on railway 
service with one pole grounded. They were equivalent to 
19,000-volt 3-phase alternators with the neutral point earthed. 
If the generating pressure could be raised to 19,000 volts as 
Mr. Lamme's statement seemed to imply, the range of direct 
transmission could be increased without the use of trans- 
formers. 

Mr. E. Seppon pointed out that high-speed alternators with 
rotors of small diameter entailed more lengthy cores, and 
this would give rise to greater difficulty in balancing. There 
seemed to be a lack of information on the subject of balancing 
high-speed machines. He had had considerable trouble with 
the burning of the insulation on the end windings below the 


caps. It was obvious that the end cap required to be connected 
in а more mechanical fashion to the rotor body. He did 
not favour fans being separately driven as it was ridiculous to 
go on adding auxiliaries. One wanted a self-contained unit 
with its own exciter. 

Mr. A. P. RoBERTSON said that they would ultimately come 
to a closed air cooling system. In a close circuit there might 
not be enough oxygen to burn even the insulation, but sup- 
posing the insulation were burned, the copper and other 
metal parts might be saved. He bad some experience of the 
instability of exciters. In the ordinary shunt-wound ex- 
citer, the time lag between the movement of the rheostat 
handle and the building up of the voltage was quite appre- 
ciable, and preparatory to synchronising it was very difficult 
to keep the voltage steady. To get over this difficulty it had 
been a common practice for many years in Glasgow to excite 
the field of the exciter by means of a battery, but a stable 
exciter that would also respond quickly to any movement of 
the rheostat would be very much better than having resistance 
in the main field circuit and would also eliminate the battery, 
which was a weak link in the chain. 

Prof. G. W. O. Howe had grave doubts whether the policy 
of installing a very small number of very large units, instead 
of a larger number of smaller units, was a wise one. Those in 
charge of power stations were a little bit tempted to emulate 
one another and were thus greatly reducing the real factor 
of safety of their stations. 

Mr. W. Ross also thought that the use of a separate fan 
was a retrograde step. The connection of the water cooler 
to the suction side of the pump seemed rather dangerous, as 
in the event of a tube splitting the pump might lose the 
water and serious damage might result before it was noticed. 
Some other method might be devised to prevent water reach- 
ing the alternator. | | . 

Mr. J. ROSEN, in reply, agreed with Mr. Marshall that ter- 
minals and leads were a source of trouble, and that they 
were not given the attention they should have. They had their 
own ideas on the use of motor-driven fans, and where care 
was taken it resulted in a reliable job. 

Protective devices were certainly reliable, but he did not 
recommend that elaborate protective devices should be used 
for the alternator, and they hoped that the alternators were 
now about as reliable as the protective devices. Regarding 
the drying out of alternators, he, personally, did not like 
running on short circuit at full speed; to dry out at half speed 
or less was better both for the turbine and the alternator. 
Local eddy currents at full speed caused serious trouble. If 
Mr. McColl was thinking of installing a 20,000-volt machine, 
he was quite prepared to submit a design. 


ELECTRIC SHIP - PROPULSION. 


The Application of Electric Propulsion to Passenger Vessels. 


AMONGST the papers read at the spring meeting of the INSTITU- 
TION OF NAVAL ARCHITECTS at the Royal United Service Institu- 
tion, London, on March 21st, 22nd, and 23rd, the president 
(the Duke of Northumberland) being in the chair, was one 
on the above subject by Mr. W. L. R. Emmet, of the General 
Electric Co. (U.S.A.). In reading the paper, Mr. Bevis P. 
Coulson, Jr., who has been associated with the author and 
the American G.E.C., said, inter alia :— 

The paper is intended to show the possibilities of the turbo- 
electric drive in a type of ship to which it has never been 
applied—namely, a large passenger vessel—but before doing 
so some of its advantages in war-ships are reviewed. 

War-Ships.—The electrically-driven ships completed, or par- 
tially completed, for the American Navy include seven 30,000- 
h.p. and four 60,000-h.p. battleships, four 180,000-h.p. battle- 
cruisers, and one collier. As an example of the possible ex- 
pediency of electric drive to a type of warship in which geared 
turbines have their best and simplest application, consider a 
32-knot cruiser using 190,000 h.p. at full speed. If this ship 
were equipped for electric drive the machinery would weigh 
about 10 lt. per h.p. more than a suitably geared turbine 
equipment. She would have four generating units; could 
run at about 29 knots with three of them, at 96 knots with 
two, and at 19 knots with one; and the steam consumption 
per horse-power at all these speeds would be very nearlv the 
same. At 19 knots, with one generator and the motors ar- 
ranged to give the best turbine speed, the turbine efficiency 
would be actually better than at full speed because the tur- 
hine would be less congested. With suitable arrangements 
and voltage adjustment the efficiency of electrical transmis- 
sion would be as good at 19 knots as at full speed. One of the 
greatest advantages of the electric drive under these condi- 
tions would be that three of the four sets of auxiliaries used 
at fnll power would be shut down entirely. In a geared 
ship all the turbines and years, with their auxiliary equip- 
ment would, at 19 knots, be operating at one-half. speed and 
one«ighth load. | 


With this low power and speed, a ship turbine designed for 
best adaptation to such work will use about 52 per cent. more 
steam per h.p. ‘The gears will be at least 3 per cent. Jess 
efficient and, in most turbine-driven warships, the auxiliaries 
at such speeds add 25 per cent. to the water rate. Thus, with- 
out saving through the use of cruising turbines, we might 
expect to use 80 per cent. more steam. By the use of cruising 
turbines this might be reduced to 60 per cent. Assuming 50 
per cent. as the minimum difference, the electric ship will 
use for all purposes, at 19 knots with saturated 950-lb. steam, 
0.55 lb. of oil per shaft h.p.-hour. A geared ship with similar 
merit in turbine design. could not do better than 1.27 lb. of 
oM per shaft h.p.-hour. | 

The difference of weight between the two equipments will 
be about 535 tons, and this at 19 knots will be compensated 
for in 3,600 miles of run; the comparison at lower speeds 
would be about similar. Such an electric ship could run at 
19 knots from England to the Falkland Islands and, starting 
with 2.300 tons of oil fuel, would have 200 tons left on arrival. 
A similar geared ship, filled to equal displacement by carrying 
2,835 tons of oil, could not reach, at this speed, within 700 
miles of the distance. | 

These figures, which are conservative, show that such quali- 
ties as are afforded by the electric drive may have great mili- 
tary value, even in a light, high-speed ship where the weight 
increase of inachinery might at first sight be thought prohibi- 
tive. 

The General Electric Co. has, under the author's direction, 
produced geared-turbine machinery for about 350 ships, aggre- 
gating over two million. horsc-power. 

While experience and elaborate tests show that geared tur- 
kines can probably be applied. with success to almost апу 
type of vessel, they involve more possibilities of trouble than 
has been generally supposed. An electrically-driven ship has 
shown, through its electrical instruments, in a heavy sea-wav, 
a torque on propeller shafts more than three times as great 
as the normal full speed torque. Distortions of gear casings 


а + + 
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have been large enough to indicate very large variation of 
strain distribution. Vibration is imparted to gears and through 
the inertia of the parts affects the evenness of engagement. 
Low-speed turbines are safer and easier to apply through 
gearing, but they are heavier, more complicated, and less 
efficient than high-speed turbines. " | | 
Passenger Ship.—To illustrate the possibilities of electric 
drive in a large passenger ship a vessel like the Empresa of 


Canada has been taken. Figs. 1 and 2 show a possible ar- 
rangement of the electric machinery in such a ship. 

Fig. 3 shows the fuel rates for all purposes which should be 
given by such a ship when operating with two generators and 
with one. For purposes of comparison and verification of the 
claims made a curve drawn from test figures of the fuel ship 
Като: of the Japanese Navy is given in fig. 4 (a 9,000-h.p., 
15-knot ship, fig. 5, recently completed by the New York Ship- 
huilding Co., with machinery built by the General Electric 
Со.). The figures were obtained by test during her first 
voyage. The difference between the performances of the 
Kamoi and the larger ship is accounted for by the differ- 
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ence in size of the generating units and by more advantageous 
auxiliary and feed heating arrangements. The results re- 
ported from the Kamoi are in good agreement with calcula- 
tions based upon factory test of her generating apparatus, and 
clearly indicate that the figures predicted for the larger ship 
are conservative. 

The curves in fig. 3 are based on steam at 245 lb. gauge at 
the throttle, 150 deg. superheat, and 23.5 in. vacuum. Most of 
the auxiliaries would be driven by two condensing turbine d.c. 
generating units, with a third as a spare. The excess steam 
needed for heating the boiler feed from 85 up to 220 deg. F. 
would be extracted from the main units at 10 lb. gauge pres- 


sure. At all loads it was assumed that sufficient steam would . 


be taken direct from the boilers to evaporate 27 tons of fresh 
water per day, which requirement would need 900 lb. of oil 
per hour. The apparatus would include two generating units 
each having a capacity of 9,500 kW (weighing, without con- 
denser, 195,500 Ib.) and two motors each of 12,250 s.h.p., 
weighing 236,000 Ib. The combined weight of these parts with 
E control equipment would be 911,400 1b., or 37.2 lb. per 
s.h.p. | 
Discussion. 

ENGINEER VICE-ADMIRAL Dixon, Naval Engineer:in-Chief, 
said that the subject had received the attention of the British 
Admiralty in 1906, when a specific design was prepared for 
one of the capital ships of the then current programme. 
Since that time the matter had been closely followed, but it 
had not been considered that the system promised sufficient 
advantage to warrant the change in any class of warship. 
Many far-reaching claims had not been substantiated after 
experience; regarding the claim made for improved economy, 
on which the case put forward as regarded warships received 
its chief support, the tendency was to lose sight of the main 
purpose for which the vessel was designed, and to provide for 
fittings and devices which could be usefully employed only 
under peace conditions, and did not add to the value of the 
vessel as a fighting weapon under war conditions. Heavier 
machinery, or machinerv requiring a greater space, led to a 
larger and thus slower ship, other things being the same, and 
this could only be discounted if the type of machinery allowed 
of full speed. That was an important distinction, speed being 
everything, i.e., the extent to which the lesser consumption 
of fuel would enable the weight of fuel carried to be reduced 
In proportion to the greater weight of machinery. It was 


Figs. 1 & 2.—Macuinery LAY-OUT, 24,500-H.p. PASSENGER SHIP. 


stated. in the paper that a 32-knot cruiser equipped with 
electric drive would weigh about 10 lb. per shaft h.p. more 
than a suitably geared turbine equipment: Не himself esti- 
inated that extra weight to be nearer 15 lb., but taking the 
10 lb. mentioned by the author, or say 15 per cent., the elec- 
tric transmission system would require to be not léss than 15 
per cent. more economical than the geared installation at all 
speeds, including full speed, if an equally effective fi hting 

| vessel ‘was to bé realised. In the ex- 
treme, tbe requirements might call for 
the utmosi speed continuously, and the 
economy at this full speed must be kept 
well ir view if the utmost efficiency was 
to be assured. The experience and in- 
vestigations of the British naval authori- 
ties went to show that the turbine, in 
association with gearing, could be made 
for all practical purposes just as effici- 
ent as in its application to electric gene- 
rators, if not more so. Indeed, in the 
case of units of very high power, the 
geared drive permitted of the highest 
peripheral speeds which could conveni- 
ently be used in turbines and thus ob- 
tained the utmost economy without en- 
tailing any losses such as would occur 
in a high-power electric generator run at а suffici- 
ently high speed to suit the turbine. Electrical trans- 
mission, he conceded, was more favourable without gear- 
ing. Regarding intermediate speeds, the author appeared to 


Кто. 5.—MACHINERY LAY-OUT, 8.8. ©“ KAMOL.” 


have chosen a most unhappy example of a geared installation 
in making his comparison. During by far the greater part 
of war vessel service, full speed must be available at very 
short notice, although the requirements of the moment might 
call for only a relatively low speed. Any deduction drawn 
on the basis of a portion of the plant being shut completely 
down, therefore, could not be extended to war conditions. A 
suitably geured turbine plant would be maintained in readiness 
for an instant increase of speed up to full speed by the simple 
operation of steam valves. Under those conditions, only en 
the output of the plant was reduced as low as 15 per cent. 
of full power need the turbine economy fall off by more than 
10 per cent. of that attained at full speed. This result. was 
attained at all the intermediate speeds within the range of 
power, and was being realised in the later geared British in- 
stallations to-day. The deductions drawn as to the advantages 
of the electric system, therefore, were not substantiated on 
British warships. It had been concluded that, while there 
was a small saving at a few intermediate speeds, at low 
speeds under the best conditions, the economy would be in- 
ferior under war conditions. The electric system would re- 
quire an extra floor space of not less thàn 90 per cetit. in com- 
parison with the geared drive, but it had been urged in ex- 
tenuation of the electric system that a very much greater sub- 
division of plant was possille and a greater latitude in the 
position of the propeller shaft line. - In practical warship de- 
sign these advantages were more apparent’ than real. In the 
case of the 32-knot vessel the motors. owing to their large 
diameter would require to be placed well forward towards the 
mid-ship section, entailing. in effect, much the same arrange- 
mentof machinery and shafting)aswiththe geared drive, unless 
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the speed of revolution of the propellers was arranged much in 
excess of that required in similar geared installations with an 
attendant falling off in the ethciency of propulsion. At pre- 
sent it did not appear that the advantage of electric trans- 
mission outweighed its disadvantages. 

Sir Tuomas Bett, K.B.E. (Messrs. John Brown & Co., Ltd.), 
thought the author was to be congratulated upon the courage 
of his firm in manufacturing in a wholesale manuer geared 
turbines for ship propulsion to the extent of nearly two mil- 
lion. horse-power at a time when no one besides Sir Charles 
Parsons und his colleagues had any really definite. and ex- 
tended experience. lle disagreed with the author's statement 
that ` low-speed turbines are safer and easier to apply through 
pearing than high-speed turbines, but they ure also heavier 
and more complicated and less efficient than high-speed tur- 
lines." The single-reduction geared turbine installation was 
no heavier than the other, and it certainly was not more 
complicated. He regarded it us less eflicient, and the question 
was how large one could make the main shaft in order to 
apply the single-reduction turbine. He did not question the 
figures of economy put forward in the paper with regard to 
geared turbines. 'fhe sume economies could be obtained with 
a Pursons geared turbine, but a better efficiency could be 
obtained than that shown by the author between the motors 
and the dynamo and in the power needed for excitation. AË, 
moreover, Diesel engines were installed for generating energy 
to drive the auxiliaries electrically, he believed the author's 
final figures of economy could be surpassed. Therefore, he 
failed to see what advantage could be claimed for the author's 
electric system, which was heavier and more costly. Neither 
did he believe the author would, in reality, adopt а super- 
imposed turbine generator. It was not as roomy a design 
as that of the Kamoi, and it raised the centre of gravity, 
which, in many cases, might be a serious disadvantage when 
steaming at high power. 

Sir Eustace D'ExNcounT, Director of Naval Construction, 
said weight and space were of the utmost importance. The 
Washington Conference allowed them to carry any amount 
of fuel that could be got into the ship, the limiting tonnage 
being the weight of the ship without fuel. Therefore, the 
extra weight of the electric machinery was dead weight against 
the efficiency of the fighting qualities of the ship and would 
inilitate against its adoption. Indeed, it could not be admitted 
even if there was a great saving in space either in the bunkers 
or in the space occupied by the machinery; but so far from 
this being the case, the electrical system took up more space. 
In one design recently got out in this country the engineers 
had to encroach upon the magazine space, and that knocked 
the thing out altogether. In the geared system, he under- 
stood the loss of efficiency was only 2 per cent., and if in the 
electrical system it amounted to 8 or 10 per cent., as he under- 
stood it would do, then it would be necessary to have heavier 
turbines and more fuel, other things being equal. 

Mr. WiLLIAM McCLELLANb, Director of Electrical Engineer- 
ing, Admiralty, said that about fifteen months ago he 
visited the works at Schenectudy of the General Electric Co. 
and those of the Westinghouse Co. at Philadelphia and Pitts- 
burgh, and inspected the electrical equipment of American 
battleships and the 180.000-h.p. battle-cruisers referred to in 
the paper. He had discussed the matter in considerable 
detail with Mr. Епипеё personally and with American Naval 
othcers of the highest responsibility, and found nothing but 
the greatest enthusiasm for this class of drive. There were 
certainly no difticulties or troubles to compare with the extent 
of those discussed that morning in connection with the Hon. 
Sir Charles Parsons's paper on "' Mechanical Gearing.” The 
reason Why the number of failures of mechanical pearing in 
the Navy was comparatively small, whereas those in merchant 
ships were many, was that the merchant ship spent the 
greater part of its steaming life at or nearly full power, where- 
as Naval ships only operated at full power on exceptional 
occasions; in fact, a very small percentage of the Naval ship's 
steaming: life. Weight and space could hardly be discussed 
unless one had а specific case to deal with; he believed that 
an increase of weight and, in many cases, slightly additional 
space would be required. The net increase in weight on the 
American ships over that required for a geared drive must be 
negligible, otherwise presumably America would not continue 
to adupt the electric drive. 

The 52 per cent. more steam per h.p. of the geared turbine 
when running at half-speed and one-eighth load over that 
required for the electric drive was a big margin; did British 
manufacturers think it inaccurate? 

The author had assumed that in this country many of the 
advantages of the electric drive were accepted, as little empha- 
sis was laid on many of them which the speaker proceeded 
to enumerate. 

So far as reliability was concerned, the Americans had 
passed the experimental stage; in point of fact, increased re- 
liability over geared ships was possible owing to the plurality 
of unite. The necessity for the immediate availability of full 
power эп times of war apneared to he met equally by the 
electrically-driven and by the gear-driven ship. mE 

He had no doubt as to the future of the electric drive—in 
коте ships by turbines and in others by Diesel engines, Tf 
the electric drive were fitted in one of two sister ships, he 


felt quite sure that the enterprise shown in the undertaking 
would be fully justified by the resuits obtained. 

in à published speech a representative of the Japanese 
Governinent, after the trial of the oil fuel ship Aamoi, said : 
“Тһе Japanese Government bad previously purchased their 
ships йош Britain, but with the development of the electric 
drive they had gone to America and the trials of the Aamoi 
proved much beyond their expectations.” 

Marine engineers should co-operate with electrical designers 
and large inanulacturers in solving the proolem, not опу of 
the шап drive, but also of the alinust equally important 
economical arrangement for auxiliaries. He did not say that 
electric propulsion should be adopted in every type of vessel 
regardiess of the duties it had to perform, but suggested that 
the time had arrived when this form of drive should be given 
careful consideration, having regard, not опу to first cost, but 
to eflicilency in service and cost of upkeep and maintenance. 
Apart from naval ships, avoiding teeth, about which there was 
so much conflict of opinion, by adopting the "'air-gap ” 
provided by the electric drive was a progressive policy that 


. he was sure would not only result in the production of ships 


as reliable as, and probally more economical than any yet 
equipped, but in the eyes of foreign purchasers it would tend 
to retain for Britain the prestige she had always held with 
regard to her shipbuilding industry. 

Mr. S. V. GoobaLL, Royal Corps of Naval Constructors, said 
he also had been to America and had taken a trip in the New 
Merico. The result was that he was all but convinced of the 
advantages of the electric drive. When be was in America 
the fuel consumption of the New Mexico class was guaranteed 
by the contractors under penalties at 0.95 1b. of oil per shaft 
b.p. per hour at full load and 1.20 lb. at 19 knots. Mr. Emmet, 
apparently, was now prepared to guarantee 0.55 lb., both at 
full power and 19 knots, and he was to be congratulated on this 
great advance. The author admitted that electrical was heavier 
than geared machinery. The electric propelling machinery 
of the Lexington class, however (the 180,000-h.p. ship), oecu- 
pied space which allowed 14.2 shaft h.p. per sq. ft., which 
was appreciably less Шап the geared turbine installation. of 
the Hood (of 150,000 shaft h.p.), but the machinery of the 
Lerington was very much more crainped than that in the 
Hood. Assuming this figure was the best that could be done, 
and supposing the Board of Admiralty had said that one of the 
recently-scrapped battle-cruisers was to have the same military 
characteristics, but must have electric propelling machinery 
instead of geared turbines, the ship would have been 50 per 
cent. longer and her light displacement would have been more 
than that of the scrapped ships by 3,500 tons, so that it would 
have been impossible to dock the ship at Portsmouth or 
Rosyth. Further, the extra cost of the ship—allowing a life 
of 20 vears in both cases—would not be justified by any saving 
In fuel consumption, even assuming the author's excellent 
fivures were correct. The New Mexico's large ventilating 
trunks from the motors and generators terminated in the 
open at the weather deck. A battleship in action was pretty 
wet, and he did not contemplate with pleasure the possibility 
of water making its way down to the motors and generators. 
Again, he did not like the bare busbars in the engine-rooms, 
because if a splinter fron the deck were to hit. them there 
would be more trouble, whereas in the Tiger a splinter hit a 
steain pipe and did no damage at all. The American Navy 
Departinent, when struggling with the problem of providing 
steering gear to deal with machinery developing 180,000. h.p., 
realised that big reversing power had its disidvantapes. As 
applied. to merchant vessels the electric drive was a question 
of £ s. d., but the acquaintance of the naval constructor with 
money was so slight that he could not speak with authority 
on that subject. 

Mr. B. P. Соок, in replying on behalf of the author, 
claimed that reliability had been proved over the last ten 
years with the electric drive, beth in warships and merchant 
vessels, and maintenance was small. — There was no doubt 
that the electrical drive required more space for the machinery 
in some of the vessels, but he doubted whether that would be 
the case where the larger vessels were concerned; it was a 
question which could not be decided by generalisation. Пе 
pointed out that the General Electric Co., of America, and its 
company in Great Britain, the BTL. Co., had a larger 
number of vessels fitted with the geared drive than any other 
system, and there had been no trouble with the reduction 
pears whatever. 
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A Gas-Electric Locomotive.—A\ccording to the Johannes- 
burg Star tests have been carried out on а self-contained. elec- 
trically-propelled locomotive, which employs the “ehar” or 
ash from locomotive boxes which is at present thrown ахау. 
The char is treated in a suction-gas. producer. and the sas 
obtained is passed. through а scrubber and supplied to two 
engines taken from © Whippet " tanks, which develop about 
0 h.p. each and drive dynamos which, in turn, supply power 
to two traction motors. The whole plant weighs about. 
30 tons and a speed of 90 miles an hour has been reached. The 
locomotive is purely an experimental affair, built up from 
old units, and it is stated that the results obtained, justify 
further trials with an improved. constriction: 
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Discussion at Birmingham. 
Mr. P. J. RoBINSON'S paper on the above subject (an abstract 
оѓ which appeared in our issue of February Yth, 1043) was 
read at the SOUTH-MIDLAND CENTRE of the INSTITUTION OF 
ELECTRICAL ENGINEERS on February 2184, and the discussion 
aroused а good deal of local enthusiasm, especially in view of 
the fact that the automatic sub-station arrungements as used 
oan birmingbun ase: on. the jercury-are reculer principle, 
White she station in Liverpool is of the automuatically-con- 
tfolled rotary type, as desciiced in the paper. —— 

' Mr. W. E. Groves thought that the jess auxiliary appa- 
ratus necessary the greater wauld be the range of аррісапоп 
of automatic sub-stutions trom considerations of reliability as 
well as cost. The author negiected. cable losses in making bis 
compuiison, Wich was hardly fair to the automatic sub- 
station, as those losses must vary inverreiy with the money 
spent in copper. It must, therciore, be assumed that he had 
made sufficiently liberal’ allowance in his estimates to justify 
such losses being ignored. Boosting would be inadmissible, 
except for dealing with peaks of short duration, but it wags 
bound up with the question of cable losses. In most large 
towns there was a zone where d.c. was the right system. 
А.с. distribution found favour in reducing the liability to 
faults, and its adaptability to transformation must always 
commend it, but the development of automatic converting or 
-rectifying sub-stations would enable d.c. distribution to be 
extended into areas where it would otherwise be impractic- 
able, and thus increase the homogeneity of the supply system 
as a whole. - | : 

. Mr. R. A. CHATTOCK agreed with the author generally on 
the principle that bad been applied at Liverpool. He, how- 
ever, suggested some other points of view which would tend 
to simplify and cheapen the proposition. The author in 
stating that from 30 to 40 per cent. of the copper in long l.p. 
feeders only was available owing to voltage drop, had surely 
overlooked the possibility of boosting at times of heavy load; 
by this means such feeders could be run up to from 70 to 
80 per cent. of their 1,000-ampere per sq. in. capacity. A.c. 
four-wire distribution was simpler and cheaper to install from 
a distribution point of view; it was, however, not so good from 
the consumer's point of view. 'lhere was no stand-by pos- 
sible, as with a battery in the case of d.c., and this was 
a most serious limitation in a densely populated and business 
centre. Again, a.c. was not nearly so useful for small 
domestic motors, so he agreed that [Liverpool was wise to 
discard that way of getting over its difficulties. Of the 
other three methods suggested, the laying of further d.c. 
feeders from the old or new centres was not justified when 
compared with automatically-controlled sub-stations which 
allowed the efficient use of plant in small units (the smaller 
the better) down to 50 or 100 kW, and that was where Mr. 
Chattock joined issue with the author. By adopting rotary 


converters for this purpose, he had introduced unnecessary ` 


complications. He was obliged to use units of plant of not 
less than 300 kW, owing to the high cost of the discrimina- 
ting and protective gear, which meant that he must eniploy 
a certain number of d.c. feeders to get his output distributed 
in his network, so that he could not quite approach the sim- 
plicity and cheapness of the a.c. svstem. | | 

If he had adopted the plain induction-motor-venerator, he 
would have simplified the control very much, though the 
efficiency would not have been so good; this, however, would 
have been justified as such plant would only be cut in at 
times of heavy load, and this effect would not be felt to any 
great extent. 

In order to approach the a.c. svstem, smaller units of plant 
were required to be installed at more frequent intervals and, 
to feed straight into the d.c. network. With a view to meet- 
ing this condition he bad a 225-kW mercury аге rectifier of 
the Brown-Boveri steel-cylinder type installed across the outers 
of a d.c. network in the Harbourne sub-station for about 18 
months, and for. the past twelve months it had heen working 
absolutely automatically, the sub-station only being visited 
about once a week when the apparatus was working alone in 
parallel with a storage battery. There were other British 
engineers, notably in Birmingham, who were not afraid of 
automatic control, and he was so satisfied with the behaviour 
of his rectifier that he had now installed two 25-kW automatic 
glass-bulb rectifiers of the Hewittic Electric Co.'a make across 
the two sides of another d.c. network, which were function- 
Ing quite satisfactorily, and he was proposing to develop the 
supply to the outlving thinly populated districts in Birming- 
ham by means of this type of apparatus arranged for auto- 
matic operation, i.e., it would cut out if the e.h.p. supply 


failed, and cut in again when it was restored, faults on the | 


d.c. network being controlled by ‘fuses or circuit breakers. 
Such a system was directly comparable to an s.c. system, 
with the exception of the cost of the rectifier itself and a 
slightly larger sub-station building. 

Small sub-stations could be installed wherever required to 
maintain the pressure over the network, and at light-load 
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times certain sub-stations could be arranged to cut out auto- 
matically. ; 
The controls necessary were quite simple, and far less in 
number than the formidable list of 41 controls set out by the 
author as being necessary to control & rotary converter. Mr. 
Rogers, their sub-station engineer, was largiy responsible for 
developing the details of this automatic control gear. А 
Mr. КОЧЕН said that the engineer who purposed to equip 
such sub-stations must face risks and assess them at their 
proper’ value. The failure of a fuse (of which there must be 
many to protect the various automatic relays) rendered the 
plant inoperative, and might involve a serious failure of 
suppiy. ‘Lhe author claimed a distinct saving in the running 
costs, but in the case of the manually-operated sub-station 
the figure of £1,300 could Le reduced. He estimated that 
the cost of the rotary converter and the automatic switch- 
gear was approximately £13.4 per kW, but automatic con- 
verting plant of the mercury-are rectifier type could be in- 
stalled for about £8.9 per kW. Referring to Mr. Chattock's 
remarks on the automatic mercury rectifier sub-station which 
they had had in operation for the last 12 months, the speaker 
described the operation of this gear by means of a lantern 
slide. The arrangement was comparatively simple and in- 
volved the use of only 14 relays. | | 
Mr. Forrest said that the rotary converter was the most 
diflicult of all sub-station converting units to adapt for auto- 
matic control, but it was a highly efficient machine. If, 
however, the running hours were short, then a less efficient 
machine (which would require cheaper automatic equipment 
for controlling it) would be preferable. If the rotary converter 
was a reactance-controlled machine, the voltage being varied by 
variation of the field current, then power factor would become 
rather serious, as the author stated that the machine was 
put into service when the voltage of the d.c. network was 
low, and this might coincide with a time when the voltage 
of the a.c. supply to the sub-station was higher than normal. 
The field current of the rotary under such conditions would 
be reduced very considerably, aud the machine might have 
& much worse power factor than the ordinary induction motor. 
The highly ingenious arrangement of automatic relays, be- 
cause of their complexity, would induce engineers to turn 
their attention to types of sub-station plant for automatic 
working which would necessitate fewer and simpler pieces of 
control apparatus, such as the induction motor-generator or 
the mercury rectifier. ; 


Discussion at Liverpool. 


Mk. P. J. RoBINSON's paper was also read at the MERSEY AND 
NORTH WaLes (LIVERPOOL) CENTRE of the INSTITUTION on 
February 14th, 1923. 

Mr. J. S. Peck said that he had visited several installations 
and discussed engineering features with the designers in the 
U.S.A., and had found that both designers and operators 
Were most enthusiastic as to the future of the automatic sub- 
station and the enormous developments which were likely to 
follow. After returning to this country, it was arranged that 
an engineer from the Westinghouse Co. should visit Great 
Pritain, and they deemed it advisable to take the 
fullest advantage of the experience gained by the Westinghouse 
Co. The first equipment installed in this country was manu- 
factured at Pittsburgh. Since then they had manufactured 
one complete equipment at Manchester, and were now in a 
position to produce such equipment on commercial lines. 

Mr. J. H. WiLLIAMS asked whether feeder protection by 
means of automatic reclosing contactors arranged with auxiliary 
contacts to connect & measuring resistance across the feeder 
circuit when the contactor was open was as good as the 
alternative arrangement using a contactor which closed on a 
fault à definite number of times, with a time delay in between 
the closings, and then was locked out? The first method left 
the feeder always alive, a disadvantage on a traction system, 
as the trolley wire was alive. They were fitting recorders on 
some of their automatic sub-stations to record the operation 
of the various relays, &c. One Corporation, not very far from 
Liverpool, worked its sub-stations with standard rotaries and 
switchgear, simply starting up the plant and letting it run 
without attendants; it had had practically no trouble. Auto- 
matic sub-stations behaved very much better than manual sub- 
stations under fault conditions. Quite a number of automatic 
sub-stations were being manufactured in this country for tram- 
way and railway purposes, and Mr. Robinson was not correct 
In saving his was the only three-wire station that had been 
bnilt in the world; there were very nearly 90 in the United 
States. He did not agree with the method of starting up 
the rotary by means of tappings and a field reversing relay and 


contactor, but preferred induction-motor starting with a 
separate exciter. | "x 


‚Мт. S. E. Povey said that automatic sub-stations were par- 
ticularly interesting from a railwav point of view, and a means 
of reducing running charges. When used on sparsely-loaded 
sections, by shutting down,.the_ rotaries hetween trains, the- 
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light running losses were greatly reduced. Automatic sub- 
stations would enable intermediate sub-stations being shut 
down during the " light trafic hours’’ without the average 
voltage at the train being too low to maintain. the schedule 
and, by concentrating the load on a smaller number of sub- 
stations, light running of rotaries would be greatly reduced. 
Control appeared to be quite different on a railway system 
than on a lighting and power system. On a traction 
system the heavy starting curtent caused large fluctua- 
tions ‘of voltage on the third rail and, while the 
operation of a voltage relay could be set to depénd upon 
the average voltage, the train service was not syminetrical and 
therefore voltage control did not appear fully suitable. The 
load on a railway followed the time table, and was very defi- 
nite; therefore, except in the event of the failure of an adja- 
cent sub-station, starting up and shutting down an automatic 
sub-station should be by time. But distant control of an adja- 
cent sub-station would appear to be advisable to fully cover the 
conditions. In connection. with the overload setting of the 
d.c. line circuit-breaker being controlled by the '' rate of rise 
in current value,” he drew attention to the heavy current taken 
when starting a main-line electric train, and pointed out that 
the change of carrent value on the first series or parallel notch 
might be from 1,800 to 2,000 amperes. The amount of 
current which passed to a short circuit would in some cases 
be less than those values. 
proposed method of measuring the resistance of the track 
before reclosing the d.c. feeder circuit-breaker was satisfactory. 
The current taken bv the brake pump motor, heating, and 
lighting of trains and stations, and the resistance of the fault 
would have to be taken care of. It was not advisable to have 
any voltage on the track in such cases as that of a motorman 
having to carryout emergency adjustments to the third-rail, 
shoes, &c. Also, the reclosing of the d.c. feeder circuit- breaker 
three times before finally leaving it out was not to be recom- 
mended for a railway system because of important junctions, 
and when the train loads required the installation of three or 
four rotaries, some  sub-stations would still require to be 
manually operated, and the d.c. feeder circuit-breaker ‘in 
adjacent automatic sub-stations should only be reclosed when 
voltage had been restored to the section by the manually- 
operated sub-station. 

Mr. G. E. Swirt explained that in many cases the consumers' 
habits were such that their requirements could be anticipated 
and met by a non-automatic sub-station with the usual pro- 
tective devices, and left to run without attention: Two such 
8sub-stations, each of 500-kW capacity, were in operation in 
Chester adjacent to engineering works, the electricians of which 
started up and shut down the rotaries when instructions were 
received by telephone from the generating station. They had 
been in daily use for over 12 months; the operating costs for 
both did not exceed £50 per annum, and they had successfully 
met faults on both the a.c. and d.c. sides. 


Discussion at Newcastle. | 
Mn. P. J. Ropixson’s paper was also read at the Хонтн- 


EASTERN CENTRE of the [NsTiTUTION recently, and in opening. 


the subsequent. discussion 

Mr. Н. W. CLoTHIER said he thought the paper would have 
a wide bearing on British practice. There must be some reason 
why there had not been more automatic sub-station work in 
England. It was not because there was n lack of knowledge: 
it was partly due to the fact that they found greater. economy 
in a.c. distribution. In America they had been forced to adopt 
the automatic sub-station because of the needs of traction 
work. It was not shyness that made this country hesitate to use 
automatic sub-stations: more skill had been expended here 
in designing automatic protective equipment than any where 
else, and there was no shortage here of such apparatus. Were 
the author's costs not a little bit exaggerated to сатгу his 
point? If the calculations were made on the basis of a larger 
station they would not come out so well. One thing they 
ahould remember was that the relays should he well con- 
structed gear and not mere delicate instruments. 

Mr. R. D. Spurr said that automatic sub-stations in the 
U.S.A. were regarded rather as boosters, and used for the 
purpose of maintaining а straight-line voltage curve. He 
questioned whether it would be regarded as reasonable. to 
put down a 500-kW manual station, and thought the author's 
costs were excessive—three times what thev should be for a 
manually operated station. 

Мг. W. T. ратом explained that Neweastle-on-Tyne, when 
preparing for the erection of а sub-station in one of the out- 
lying districts in 1920, favoured a fully automatic sub-station. 
Prices unfortunately had reached high water mark, and a 
700-kW station would have cost £4,000 for sw itchgear alone: 
it was price alone that killed the scheme, for they had every 
confidence that the plan was rehable. In such a sub-station 
could they not make use of a loud-speaking telephone trans- 
mitter to ascertain the state of affairs at the station, and hear 
whether all was running normally or not? Another point 
which might not seem very important was whether the com- 
mutators might not be damaged by atmospheric eonditions. 

Mr. К. A. Ross said that automatic working had gone 
through а great amount of evolution in the United States, but 


Again, he did not agree that the . 


‘nection with the denationalisa 


that did not mean that they in this country should follow 
American footsteps. 

Mr. Н. B. Poynvek sajd that the greatest possible develop- 
ment in the domain of d.c. was'in railway working, and 
referred to the provision in the author's scheme whereby the 
station shut down on a short; that might be practicable on 
tramway working, but not in’ train working. 

Messrs. B. H. Leeson, V. Stobie, and D. A. Robertson also 
took part in the discussion, and Mr. Robinson .brietly replied. 
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ITALY'S ELECTRICAL. PROGRESS. 


THOUGH Italy is still passing through a period of transition 
there are, jn the opinion of the British Commercial Secre- 
taries, grounds for considering the outlook more hopeful than 
it was twelve months ayo. This view is expressed in a report 
which has recently been issued by the Department of Over- 
seas Trade (price Js.). It is based mainly on the feeling of 
confidence engendered by Signor Mussolini's advent to power. 
The adverse balance of trade, though stili serious, is decreas- 
ing, and a rise in the exchange value of the lira is expected. 
Meanwhile, the sale of British goods in Italy is difficult, 
generally, and that of electrical material is especially handi- 
capped by the fact that the Italian industry is highly de- 
veloped and enjoying great activity. In most lines of electrical 
fittings she can compete successfully, and in some cases sell at 
a price as much as W per cent. below that of imported material. 
Foreign electrical fittings, insulating cloth, iron alloys for 


transformers and motors, copper wire, silk and cotton for bind. 


ing, and insulating varnish sell in small quantities. German 
competition is dangerpus, but the report states that in many 
cases it has been found that goods do not conform to sample. 

There may be an opportunity for British enterprise in con- 

ion, extension, and modernisa- 
tion of the telephone system. It will probably have to take 
the form of co-operation with Italian manufacturers in order 
that as much material as possible may be of national produc- 
tion. The Commercial Secretaries do not refer in detail to this 
development, as at the time ‘their report was issued only the 
general principle had been decided on. 

Much has been written regarding Italy’s extensive railway 
electrification programme. During the last financial year 
161 km. of permanent way was electrified on the three-phase 
у ошен systein, bringing the total length electrified to 

sm 

The report gives the following interesting summary of the 
situation as at June 30th, 1922 :— 

Pinerolo-Torre Pellice and Bricherasio-Parge lines. Кон. 
pleted in September, 1921. 

Trufarello-Ronco line. леше traction was begun оп part 


of this line in March, 192 


Alessandria- Voghera Кт Novi-Tortona lines. Meanie of 
Busalla sub-station completed and primary’ cable from Roneo 
to Busalla laid. 

Genoa Docks.—The access lines for the Sampierdarena and 
Campasso shipyards were completed їп March, 1922. -> - 

Genoa-Pisa. line.—Considerable progress was made with the 
work for the electrification of the Genoa-Spezia section. Pro- 
gress Was made in the erection of the poles themselves. Con- 
struction of buildings for sub-stations and cabins is Drogress: 
ing. 

Bologna- Faenza- Florence line.—F "oundation blocks for poles 
and erection of poles are completed; construction. of sub- 
stations and cabins 19 progressing. > | 

With regard to the power stations, the hydroelectric plant 
of the Rochemolles іп the Bardonecchia power ‘station was 
nearly conipleted. | Progress has been made with the work of 
laving a special, pressure pipe next to the first pipe, and of 


constructing a multiple-arch dam at the intake of water, so 


as to create an artificial lake of the capacity of 4,000,000 cubic 
metres, which will regulate the winter flow of the Rochemolles 


torrent. Reno and Lamentre Stationses—The road construction 
has been completed, The tunnelling work for the construction 
of the omultiple-arch dam at Pavana and the intake 


at Molino di Pallone 18. progressing. ‘Tenders have been 
invited for the work of the Castrola and Suviana dams and 
for the cranes, supply of turbines, alternators, &c., for the 
central station. - Hydroelectric Plant. on the Sagittario.— 
About half the work has been completed. The pressure pip- 
ing. turbines and alternators are being erected. 

The final plans for the utilisation of the falls at Bardon- 
eechia-Oulx, Cesana-Oulx and Oulx-Salbertrand were: coni- 
pleted, and initial plans were drawn up for the falls at 
lFortezza-Bressanone and Bressanone-Gufidaun. 

The progress of hydro-elec tricity in Italy 18 shown by the 
tuble given below :— | 


Ко. Н.Р. 
Stations commenced during 1921-20...) ... 50 304.454 
Stations completed during 193192. ..: С... 67 252. зең 
Stations under construction at end of 19227... — 607.915 


Stations completed at end of 1923 ... > — 1,450,000 
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EAST MIDLANDS ELECTRICITY DISTRICT. 


Joint Scheme Approved. 


Тнв Electricity Commissioners have considered the evidence 
given at the inquiry held at Nottingham in January last into 
the scheme submitted by the Conference of Municipal Elec- 
tricity Undertakers for the establishment of an Advisory Com- 
mittee for the above-mentioned district, and have decided to 
confirm the area provisionally determined subject to (a) the in- 
clusion of the parish of Broad Holm in the rural district of 
Newark; the whole of the rural district of Ashbourne; the 
detached portion of the rural district of Uttoxeter, eituated 
in the rural district of Tutbury; the rural district containing 
the parish of Codnor Park and Shipley Township in the 
county of Derby, but administered by the rural district coun- 
cil of Basford, in the county of Nottingham; and the rural 
district containing the parishes of Kingston and Ratcliffe-on- 
Soar, in the county of Nottingham, but administered by the 
rural district council of Shardlow, in the county of Derby; 

(b) the exclusion of the parish of North Scarle, in the rural 
district of Claypole; and the remaining detached portions of 
the rural district of Tutbury, situated in the rural district 
of Uttoxeter. 

The technical scheme put forward by the Conference pro- 
poses (a) that the principal sources of supply in the future 
should be the North Wilford station now being erected by 
the Nottingham Corporation, the new station of the Leicester 
Corporation, the stations of the Derby and Burton Corpora- 
tions, and the Spendon station of the Derbyshire and Notting- 
hanishire Electric Power Co.; (b) that interconnecting cables 
should be laid between the municipal generating etations in 
the district; and (c) that in due course the two existing non- 
condensing stations at Nottingham, the two older stations at 
Leicester, the stations at Long Eaton, Mansfield and Lough- 
borough, and the station of the Power Co. at Ilkeston should 
be shut down. Provision was also included in the scheme for 
the possible erection of a station at Newark. Modified pro- 
posals for the transmission of electricity in the district were 
put forward by the Power Co. during the course of the in- 
quiry, and there was a divergence of views as to the extent 
of the use which could be inade of the Spondon station jn 
the future. 

The Commissioners are satisfied that the developinent of 
the above-mentioned generating centres (with the possible 
exception of Newark) and the gradual discarding of the other 
stations, will bring about a substantial improvement in the 
existing organisation for the supply of electricity in the dis- 
trict; however, the Comunissioners do not consider that a 
case has been made out for the establishment of a new sta- 
tion at Newark, and the possibility of providing for the future 
requirements of Newark by means of buik supplies from other 
sources will require further investigation. The Commissioners 
have also come to the conclusion that the use to be made 
of the Spondon station beyond an installed capacity of 36,000 
kW should be reserved for determination at a later date. 

With regard to the transmission proposals, the laying of 
cables for the sole purpose of interconnecting the municipal 
stations, and along routes offering but little prospect of the 
development of remunerative supplies at intermediate points, 
would not be economically justifiable. It appears to the Com- 
missioners that development should proceed by extending the 
existing transmission system on the lhnes proposed by the 
Power Co. through those portions of the district where the 
chief potential demands have been ascertained to exist (as 
shown by the census submitted by the Conference), and by 
providing at the same tune for the interconnection of the 
svstem with the municipal stations. 

Subsequent to the local inquiry the Commissioners were 
informed that in connection with the Bill promoted by the 
Nottingham Corporation, and now before Parliament, an 
agreement had’ been arrived at between the Corporation and 
the Power Co. with regard to certain distribution areas im- 
mediately adjacent to the City of Nottingham. This may in- 
volve a moditication of the transmission proposals discussed 
during the inquiry, and the Commissioners will accordingly 
ask the principal parties to co-operate in the preparation of 
an agreed detail layout of transmission lines for the first 
stage of development, for embodiment in the technical scheme 
to be scheduled to the draft Order which is to be issued. 

The scheme of administration put forward by the Confer- 
ence provided for the establishment of an Advisory Committee 
eimilar in most respects to the Advisory Board previously ap- 
proved by the Commissioners in the case of the South-East 
Lancashire Electricity Distriet. "The scheme was generally 
supported bv all the parties concerned, and the Commissionere 
have decided to approve it subject to certain modifications to 
meet representations which were made at the inquiry, to the 
inclusion of a provision requiring the setting up of an Engi- 
neering Advisory Committee, and to certain other minor 
amendments. 


ELECTRICAL DEVELOPMENTS IN BELGIUM, 


ELECTRICAL engineers will find much to interest them in the 
British Commercial Secretary's report on Belgium,* from the 
point of view of either her great progress towards reconstruc- 
tion, her recovery of competitive power, notably in metallur- 
gical manufacture and engineering, or her campaign to gain 
export trade. 

Although work in her technical factories is stated to be 
plentiful, statistics of her exports are meagre. 16 is recorded, 
however, that during the nine months ended September 30th 
machines and machine parts of steel were exported to the 
value of 127,000,000 fr., the chief destinations being France 
(60 millions), China (8), Morocco (4), Great Britain (10), and 
the United States (4). The same classes in copper or other 
inetals also had a wide market, the total exports amounting 
to 33,000,000 fr. in value. 

The displacement of steam by electricity as the motive 
power in industry is proceeding on an increasing scale. Not 
only are factories constructing their own power stations, but 
they are also taking more energy from the electric power com- 
panies. This development is most characteristic in the highly 
industralised province of Hainaut where, by the end of 1921, 
there were 5,556 motors, aggregating 450,416 kW. In this 
number were included 400 motors of 169,742 kW, of which 
152 of 94,828 kW were installed in coal mines. The de- 
velopment was not confined to plant for industries. It also 
extended to agricultural districts, both for light and power 
purposes. 

In the province of Antwerp, out of 150 communes, 62 com- 
munes are already provided with systems; of the remaining 
58, 84 are small agricultural units. A proposal is now being 
considered by the provincial government considerably to ex- 
tend the existing system. Under this proposal high-pressure 
lines are to be erected radiating throughout the province. The 
installation and exploitation are to be entrusted to conces- 
sionary, companies. The cost of the necessary works is esti- 
mated at 100,000,000 fr. 

In the province of Namur a like project 1s under considera- 
tion, as also in five other provinces. Courses in the working 
of electric motors are now being given in the majority of the 
permanent and temporary agricultural mechanical schools. 
All the important power companies report an ever-increasing 
demand both for light and power, and in several cases have 
had to increase their capital. The Société d'Electricité du 
Brabant, to cite an example, is now proposing to increase its 
capital from 7 millions to 12.5 million francs. 

As regards the electrification of the railways the proposed 
scheme for the Brussels-Antwerp line has been postponed 
until financial conditions have improved. On the other hand, 
the electrification of various small sections in the suburban 
area of the chief towns is under consideration. 

A proposal is now on foot, and it has received the approval 
of the Administrative Committee for Exhibitions and Fairs. 
to hold an international electricial exhibition at Brussels in 
July, 1925. It is further proposed simultaneously to hold a 
congress somewhat on the lines of that which was held in 
Paris in 1881. 

The report contains a section devoted to the economic situa- 
tion in Luxemburg, in which it is stated that new tenders will 
eu be invited for the Grand Duchy’s electricity supply 
scheme. 


A Code of Ethics for Engineers.—The adoption of a code 
of ethics, governing its membership of approximately 20.000, 
is announced by the American Society of Mechanical Engi- 
neers. Ultimatelv, it 1s expected, this code, prepared by a 
joint committee of national engineering societies, will apply 
to the entire engineering profession, embracing more than 
200.000 professional engineers. 

The mechanical engineers are the first to adopt the code, 
according to the chairman of the joint committee, Prof. A. G. 
Christie, of Johns Hopkins University. This action, Professor 
Christie stated. marks an advance in engineering ideals, and, 
in respect of the government of its members as a whole, 
places the profession in a position analogous to the professions 
of law and medicine. The code commands loyalty to country, 
personal honour, fairness to contractors and workers and in- 
terest in the public welfare. Betrayal of professional con- 
fidences, undignified or misleading advertising, and question- 
able professional associations and practices аге prohibited.— 
Chem. & Met. Eng. 


Radio Note.—Messrs. Ward & Goldstone, Ltd., equipped 
a Salon de Luxe charabanc, which made a trip from Mossley 
(Lancashire) to the Grand "National horse race at Liverpool, 
with a 4-valve radio receiving set and ''loud speaker," by 
means of which the passengers were enlivened en route from 
the racecourse with broadcast matter from both the London 
and Manchester stations. Although the aerial was naturally 
restricted we are given to understand that the result came 
through the * loud speaker " quite clearly. 


*Department of Overseas Trade. 2s. (vl 
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REVIEWS. 

Electrice Power Flunt Engineering. By J. WEINGREEN. Third 
edition. Pp. xi+511; figs. 305. London: McGraw-Hill 
Publishing Co., Ltd. Price 95s. net. ; | 

It is difficult to foretell the exact nature of the contents of 
this book from its title, and so the reviewer must give a sum- 
mary of the work dealt with. The author attempts to go over 
the whole of the principal items of power stations and sub- 
stations. Only the electrical side of these is dealt with, but 
this is, of course, suflicient to fill a considerable volume. 
Some information as to the ordinary types of electrical ma- 
chinery is given, but this is only of value to engineers who 
. do not require more than a very superficial knowledge of 
machines. 

The part of the book which has some chance of being 
of real value 15 that dealing with the control and arrangement 
of machinery. The author is evidently an engineer of great 
experience, and has obviously first-hand knowledge of most of 
the material described in his book. The most important 
chapters deal with direct-current circuit breakers, typical 
power stations, sub-stations, high-pressure switchboards, 
wiring diagrams, oil switches, relays, &c., the general scheme 
being to deal first with direct-current systems and then pass 
on to alternuting-current systems. 

The whole of the apparatus described is American, European 
productions receiving practically no mention at all. This in 
itself seriously detracts from the value of the book, but what 
is much worse is that very little really up-to-date information 
of any kind is given. Many drawings of individual pieces of 
apparatus and also typical *' lay-outs’”’ of plant are given, and 
these will undoubtedly be useful to draughtsmen who are new 
to this class of work. The power stations described are 
unfortunately very old, and there is no reference to the great 
modern installations at New York, Chicago, &c., which would 
be of so great interest to readers on this side of the Atlantic. 

Stated bluntly, the book is a collection of more 'or less 
obsolete information regarding American power supply prac- 
tice, and the reviewer cannot conceive of any circumstances 
which would justify anyone reading it. In spite of the fact 
that this is a MeGraw-ITill. publication, several typographical 
errors have occurred, but in view of the above sentence it is 
not worth while detailing them. 


Moving Picture Projection. By J. StaTer. Pp. xxii--105; 
figs. 34. London: The Bioscope Publishing Co., Ltd. 
Price os. 4d. post free. 


To state, at the outset, our worst criticism of this informa- 
tive pocket volume is to say that its price appears to be 
somewhat on the high side; considering the figure charged, 
its general presentation might have been better. While we 
imagine that few of its intended purchasers would be prepared 
to lay down the sum asked for without ample reason, we can 
but assert that a great many of those who speculate will 
find in its pages much that will assist them in forging ahead 
in their profession, provided that they duly apply its precepts. 
A great deal they may have already learned in the bitter school 
of experience, but we venture to suggest that in this handy 
volume they will find tips which will enable them to avoid 
some of the pitfalls lying before them. 

In his preface the author points out that he has dispensed 
With theoretical treatment as far as possible. and he concen- 
trates rather on the practical side of the subject under con- 
sideration; it is therefore refreshing to read a booklet such 
as this, and we would that other aspects of the electrical 
industry were treated in a similar manner. Throughout 
information is imparted without the use of involved language, 
and in its simplicity its appeal is overwhelming. This neces- 
sarily means the setting forth of elementary subjects, but it 
must be remembered that many of the potential readers have 
had no electrical training to speak of. The best teachers are 
usually those who assume their students to be ignorant of 
the subject dealt with; here our author appears to have 
accepted this as his guiding. principle. 

Ile opens with a description of the average projector, sug- 
vesting a simple experiment to demonstrate the theory upon 
which it has been founded. The why and wherefore of prac- 
tical points are carefully set out, essential items are described 
and elucidated, both by text and diagram, leaving no room 
for musunderstanding. The optical system is also simply 
dealt with, as is the illuminant and the resistances. The 
method of treatinent of these items is comprehensive, but 
at the same time they are only a preliminary to the pages 
Which follow. While all this is instructive even to those who 
have knowledge of kinema work, those paragraphs covering 
'' The Care of the Film аге of more than usual interest, and, 
if adhered to bv the operator, his own task and that of his 
fellows would be greatly lessened. 

Those payes devoted to the arc and arc lamp are essentially 
of a practical nature; explanations and instructions are liber- 
allv assisted by clear sketches. We are of the opinion that 
there are many technicians who might. benefit from their 
perusal, especially in these days when are lamps are not 
quite so frequently met with as еу were ten wears аро. 
"һе hints on running a film are most serviceable. and we 


like the short paragraphs entitled ‘А few things to remem- 
ber," which aid in emphasising some of the more important 
points already treated of. Details relative to the projection 
chamber are next set out, and before dealing with the electrical 
side of operating, the use of fire appliances is set forth, an 
item which shows the thoroughness with which the writer 
has tackled his work. | 

We think it right that the author should deal with the 
electrical installation in the manner he has adopted. but we 
suggest that he might have very strongly exhorted the operator 
to call in a qualified man as soon as possible in the event of 
trouble. A knowledge or application of first aid does not 
generally provide the treatment for a complete recovery. A 
kuowledge of the apparatus employed, of the best means for 
its use and care is highly desirable, and тау be gained from 
the pages under notice, but we believe that it would do no 
harm to point out that expert inspection and maintenance 
at periodic intervals is to be welcomed. As possibly there are 
kinema theatre owners and managers who will read this 
booklet, a definite assertion to that effect could, with advan- 
tage, have been embodied. We are much impressed with 
the space devoted to the purely electrical equipment, and 
we have seen motor-generators and other items, not only in 
kinemas, sorely in need of assistance, which might have been 
avoided had the operator or others been possessed of such 
information as is imparted by the pages in question. 

Other portions of the whole equipment, spools, screen, 
lenses, &c., are similarly handled and interspersed; one finds 
subjects of somewhat lighter vein, e.g.. " Giving the Signal.” 
'" Centreing the Lamp," &c. This method has deliberately 
been adopted so that the interest of the reader may not be 
jaded with a surfeit of technical detail. On this account the 
pages following appear disjointed, but thev deal with fresh 
aspects of the subjects already touched, important items being 
reiterated; matters electrical claim the major space. An error 
has crept in on page 108, insomuch that lines 14 and 15 
have become transposed. 

The book is full of points which to many would appear too 
obvious or small to be worthy of notice; these are the very 
details which we consider make the work so valuable and 
worthy cf its price, especially when one considers the now 
important functionary for whom it is penned. Even such 
subjects as bells, fuses, film cement, and liquid resistances 
gre dealt with prior to a dictionary of terms, and a page or 
so on operators’ wages and hours; the author instils into. his 
readers blunt home truths on the art of operating, emphasising 
the fact that, above all, it is an absolute necessity for the 
operator to '' keep his head." 

Altogether we have much enjoyed reading this freshly- 
written book, and cannot do better than recommend it to all 
who may at any time have professional dealings with the 
kinema industry and to others for whom such a matter may 
be merely of passing interest. 


Modern Electrical Theory and Relativity. Chapter XVI. By 
N. R. CAMPBELL, Sc.D. Pp. viii-116; figs. 5. London: 
Cambridge University Press. Price 7s. 6d. net. 

This chapter 1s a chapter on relativity, and one which will 
be very welcome to those who, distrusting the fights mude 
by mathematicians in the empyrean evolved out of their own 
inner consciousness, await the pronouncement of a trust- 
worthy witness whose feet are firmly planted on the solid 
earth of physical realities before they commit themselves to 
the onerous task of studying tbe processes by which such 
flights are performed. Laboratory men, who are content to 
live on this earth and confine their interest to phenomena of 
which they have the evidence of their senses, discover sooner 
or later, and somewhat to their surprise, that the space witb 
which mathematicians concern themselves has nothing to do 
with physical space as we know it, but is simply a logical 
statement of logical relations between objects which are de- 
fined only by these relations. It is better that they should 
learn this sooner rather than later. Most physicists learnt it 
soine tiine ago, with the result that the laboratory men have, 
on the whole, been content to leave the work of Einstein alone. 
As the author points out, men who would be ashamed to regard 
any other branch of physics as beyond them, cheerfully declare 
themselves unacquainted with the general theory of relativitv 
and indifferent to its teaching. No one is better qualified 
than Dr. Campbell to pronounce on the validity of mathe- 
matical reasoning for the region occupied by physical phe- 
nomena in the mind of man, and he is first among those 
whose main occupation 1s the practice of experimental science 
to do so. The book is specially welcome for this reason. The 
conclusions he arrives at cannot be set out in the short space 
available for this notice, because conclusions on such а sub- 
ject as relativity do not lend themselves to perspicuous 
expression in simple language and few words. To fully under- 
stand Dr. Campbell’s judgments on this matter readers must 
betake themselves to the book itself and bring with them some 
considerable acquaintance with mathematics and readiness to 
put it to use; an acquaintance grown rusty from want of em- 
ployment will be of little service. With regard to the special 
theory of relativity. in which gravitation is not embraced, it 
accords with facts, and the author 18 not sure that it is properly 
termed a theory; he would rather prefer to call it a principle, 
like the principle of least action. Thereasnothing ascertainable 
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by experiment, predicted by this special theory, or principle, 
which is not admitted, even by advocates of alternatives, to be 
true. | 

With regard to the general theory of relativity, which em- 
braces gravitation, there is no fact known to be inconsistent 
with the theory; on the other hand there is only one fact, 
namely, the deflection of light passing near the sun, that can 
be investigated so accurately that the agreement between 
theory and experiment is really striking. ‘The author goes on 
to say: "If the observations of the forthcoming eclipse con- 
firm those already obtained, many people will probably hold 
that the theory, or at least any part of it which 1s involved 
in the prediction, is definitely established. Nevertheless, if 
the solution of a problem which gives a correct result is but 
oue of шапу possible solutions, it is not necessarily the right 
one. So distinguished a mathematician as Painlevé maintains 
that Einstein's solution is only one of an infinite number, all 
equally natural."  *'' The special theory can be stated intel- 
ligibly in the form of assertions that, if certain experiments 
were tried, certain results would be found. The experiments 
«annot actually be tried, but nobody seems to find any 
dithculty in nnagining them; such ditliculty as they have is in 
imagining that the supposed results would follow.” 

'" On the other hand the general theory cannot be stated in 
terms of experimental concepts—or, if it can be so stated, the 
statement would be so appallingly complex that nobody would 
understand what it really meant." 

It may here be appropriate to note what is said of the 
Riemann-Christoffel tensor. which figures largely in the 
general theory of relativity. " [t is immensely complex, 
having 256 components, each of which consists of 20 or more 
terms: typical terms (expressed as well as they can be by 
the notation developed so far) are such combinations as 

d Jop 
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The general theory assumes that by no possible means can 
two observers, relatively accelerated, distinguish the true 
forces acting between them froin the forces of inertia; and 
that if there 1s any distinction in kind between such a force 
us is called centrifugal force and that of gravitation, observers 
cannot muke it, and it is therefore one we cannot know. 
Hence the gravitational field is, for all purposes of ours, 
nothing but w kind of space; or the kind of space an observer 
works in is determined by the gravitational field he ex- 
periences, If there 15 a gravitational field the space is not 
Euclidian; or, expressed in terms of geometrical analogy, the 
space 1s no longer flat, but becomes curved or wrinkled. 

" We шау assume that the space in which we are working 
is flat (Just as the observer, falling freely to the earth, assumes 
there is no gravitational field); but then the space to which 
soine other observer (tor example, one at rest on the earth) 
appears flat, will appear to us wrinkled. There is no abso- 
tute flatness or curvature of space; it is all a question of point 
of view. But the view an observer takes on the particular 
portion of space he assumes to be flat, will determine the gravi- 
tutional field which he finds at any other part of space.” 

The author points out very clearly that whereas the special 
theory of relativity was reasoned out as results from inde- 
pendent observers moving relatively with uniform velocities, 
the same reasoning does not necessarily apply to observers 
moving with relative acceleration, because this acceleration 
nuplies that they act on each other and are therefore no longer 
independent. In the conclusion he notes: * A theory тау pre- 
dict much that 1s true and nothing that is false; there may be 
no alternative proposed which achieves as much, and vet it is 
perfectly legitinate to reject the theory without hesitation, 
because it fails to give that intellectual satisfaction which is 
the only end and aim of science." 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter.] 


Radio Broadcasting Licences.—Replying to many ques- 
tions on this subject, Sir W. JoyNsoN-Hicks, Postmaster- 
General, said that the issuing of a new form of wireless 
licence to cover home-made apparatus was now under con- 
sideration. At present about 200 manufacturing firms had 
become members of the British Broadcasting Co. The 
number of types of broadcast receiving apparatus approved 
by the Post Office was 1,450. The number of licences issued 
was 115,000. of which about 80.000 were in respect of receiving 
sets bearing the trade mark of the British Broadcasting Co. 


Tooting Junction Electrification.—On March 27th, Col. 
ASHLEY, in reply to Mr. Ede, said that he could not give an 
approximate date by which the Tooting Junction line might 
be electrified. He was aware that the line was formerly 
operated jointly by the London & South-Western and London. 
Brighton & South Coast Railway Companies, but those com- 
panies, and the South-Eastern & Chatham Co., now formed 
part of the same undertaking. He had been informed bv the 
Southern Railway Co. that the suggestion that a new station 


should be established at Streatham Road would be considered 
in connection with the electrification scheme, and that it was 
not intended to re-open this line by employing steam haulage. 

Imported Arc-Lamp Carbons.—On March 27th, Mr. 
HoaGe asked the President of the Board of Trade whether he 
was aware that the vast majority of kinematograph exhibitors 
in this country preferred to pay more for imported carbons; 
aud what investigations were being made by his department 
in respect to the importation of carbons. | . 

Sir P. LLOYD-GREAME said that inquiries were being made 
as to the position and progress in this country of all the in- 
dustries covered by Part I ot the Safeguarding of Industries 
Act, including arc-lamp carbons; and the views of representa- 
tive users of both British and foreign carbons were being 
sought. i 

Major BOYD-CARPENTER, Financial Secretary to the Treasury. 
informed Mr. Hogge that the duty received in respect uf 
imported arc-lamp carbons during 1922. under Part I of the 
Safeguarding of Industries Act. amounted to £5,170. 

High-power Radio Station.—On March 27th, in reply to 
a question by Sir H. Brittain, whether tenders had recently 
been invited for the construction of parts of a high-power 
wireless station, Sir W. Joxnson-Hicks said that invitations 
to tender for the construction of the masts, 800 ft. 
in height, required for the high-power station to be owned 
and operated by the State were issued on November lst last 
to 15 approved firms. 

The tenders had been received and were now under con- 
sideration. Tenders had not yet been invited for the con- 
struction and equipment of the remainder of the station, but 
it was proposed to issue invitations to tender to a number of 
approved firms, according to the class of material or plant 
required. There would be no objection to the names of the 
firms being made public after the tenders had been received. 

A Battersea Scheme.—On March sth, Capt. Viscount 
Curzon asked the Minister of Health whether he was aware 
that the Battersea Borough Council had decided to purchase 
a plot of land in the borough for the purpose of erecting a 
showroom for electrical appliances, at a price of 24.000 
whether he was aware that the land referred to was valued 
bv the district valuer at £3.300; and whether he could take 
any steps to prevent such a transaction taking place. 

Col. WILFRED ASHLEY, the Parliamentary Secretary to the 
Ministry of Transport, said that the sanctioning authority for 
loans in connection with electricity supply was the Electri- 
city Commission. In the event of the Borough Council ap- 
plying to the Commissioners for sanction to borrow money for 
the acquisition of the land in question. the Commissioners, 
in accordance with their general practice, would consult the 
district valuer. 

Rural Telephones.—On March 20th. Sir W. Joynson-Hicks 
informed Mr. D. Millar that there were in Scotland in rural 
areus 190 telephone exchanges and 746 party lines in opera- 
tion. 

Private Bill.—The Stalybridge. Hvde, Mossley and 
Dukinfield Tramways and Electricity Board Bill has been 
read a third time in the House of Commons. 

Easter Recess.—The House of Commons stood adjourned 
on March 29th, and will re-assemble on Monday next. The 
Budget is to be introduced on April 16th. 


NEW PATENTS APPLIED FOR, 1923. 


(ЧОТ YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. SEFTON-JONES, O'DELL AND 
STEPHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 
7,781. *'Electricaliv-actuated fire detector and alarm." Н. M. Lorrain. 


March 19th. 
7,785. ‘* Terminals for wireless telegraphy, &c." W. H. Lowth. March 19th. 


7,801. *' Electric condensers.” С. E. Snell. March 19th. 
7,824. “ Shade for electric light bulbs." К. F. Gordon. March 19th. 


7,826. “ Means for connecting several wires to one electric contact," P. D. 
Morton. March 19th. | 
7.837. " Preparation of wire-drawing dies, &c." General Electric Co., Ltd. 


March 19th. (Germany, March 18th, 1922.) 
7,832. “Jack plugs.” W.F. M. Edwards and W. M. Edwards. March 19th. 
7,439 40 41/42. “ Thermionic valves." L. A. Levy. March 19th. 

7,858. '' Telephones, phonographs, &c." A. S. Bowley. March 19th. 
7,860. “ Vacuum electric tubes." T. W. Lowden. March 19th. 
7,806. *' Starting alternating-current motors.” British Thomson-Houston 

Co., Ltd (General Electric Co.). March 19th. 

7,873. “ Electric table lamps, shades, &c." W. M. Taylor. March 19th. 
7.892. ‘ Wireless receiving apparatus," А. С. R. Arrowsmith. March 20th. 
7.897. “ Electric couplings." W. A. Eastaway. March 20th. 
7,911. © Telephone receiver circuits for radio telegraphy, &c.’’ 

Carlson and G. W. Carpenter. March 20th. : 

7,921. “ Electric soldering irons." J. F. Beasley. March 20th. 

7.928. “ Sockets for thermionic valves, electric lamps, &c." B. B. Grace 
and Western Electric Co., Ltd. March 20th. 

7.935. “ Microphone relay." С. F. Hilton. March 20th. 

7.943. '' Telephone, &c., receivers." F. W. Hampshire. March 20th. 

7.944. " Apparatus for winding electric inductance coils." H. S. Pocock. 

March 20th. . pe 
7.945. © Signalling and amplifying systems employing electric oscillations." 

F. H. Hanes... March 20th. 

7.947. "' Conduits for electric conductors." M. Brenneisen. March 20th. 
7,961. ‘ Electric furnaces.” E. P. Barfield and L. W. Wild. March 20th. 
7,963. '' Variable electric condensers, resistances, &c." С. C. Phillips. 

March 30th. 

7,972. “ Cabinets for wireless receiving 


March 20th. 


W. L. 


apparatus," Е. A. Graham. 
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7,973. '' Cabinets for sound reprocuccis," E, А. Graham. March 20th. 

T981. *' Microphones, telephone receivers, dco" R. M. Deeley. March. 20th. 

7,893. *' Device for facilitating interconnection. of radio communication 
apparatus." Е. R. Beney. March 20th. 

SUOI. “Induction motors." British Thomson-Houston Co., Lid. (Com- 
pagnie Francaise lhomson-Houston). March 20th. 

5,007. ** Renewable fuses.” British Thomson-Hauston Co., Ltd. (General 
Electric Со.). March 20th. 

5,016. '' Electric transmission Systems," А. M. Taylor. March 21м. 

5,017. *“ Earthing running rails, &c."' J. McCreath. March 21st. 

8,020. '' Wireless apparatus." B. Bryan. March 21st. 

5,039. '' Locking device for crystal detectors," Е. R. Machin. March 21st. 

8,048. “ Wireless. detectors." Е. R. Gardner. March 21st. 

8,002. “ Electric switch." F. G. Brown. March 21st. 

8,063. “ Discharging electrically-charged rolls or webs of paper." C. W. 
Hartinann, March 21st. (Germany, March 2lst, 1922.) 

5,079. '* Crystal detectors." Н. S. McClenaghan. March 21st. 

SUSI.“ Electric incandescent lamps." P. van Bommel. March 2lst. 

8,030. *'' Apparatus for extracting. sludge or waste from accumulator cells." 
W. К. Dyment. March 21st. 
spon " Filament«oiling machine." H. C. Heide (M. L. Brown). March 
elst. 

8,106. ** Thermionic valves, &c." W. E, 

5.113. '* Electric battery boxes.” 
L. Griffiths, March 21st. 

8.114. " Suspension devices for battery boxes, Xc." British Thonisón- 
Houston Co., Ltd., L. Gritiths, and A. P. Young. March 2st. 

5,122. Translating wireless, Xc., messages." F, G. Creed and Creed and 
Co., Ltd. March 21м. 

B. E. F. 


8,136.“ Overwinding gear for clectric cranes,” 
March 22nd. 

5,149. '' Starting devices for internal-combustion engines," R. Bosch Akt. 
Ges. March Xnd. (Germany, March 24th, 1922.) 

5,150. ** Head lights." R. Bosch Akt. Ges. March 22nd. (Germany, April 
Ist, 1922.) 

8.154.‘ Electric switches." ]. H. Parsons. March 22nd. 

8,157. “ Electric apparatus for indicating boiling of liquids." W., Burke. 
March. 22nd. 


8,161. * Wired electric telephone systems." W. M. W. Thomas. March 


Barber. March 21st. 
British. Thomson-Houston Co,, Ltd., and 


Grecnaway. 


8,166. *'' Electric controllers.” R. Amberton. Maich 2nd. 

8,170. ** Fittings for clectric cables." К. Н. Barbour and J. R. Walton. 
March 22nd. 

3.172. * Electric insulators." С. E. Snell. March 22nd. 

5,173. '' Electroscopes." C. E. Snell. March 22nd. 

5,130, ** Insulation of electric conductors." A. E. Foster and Siemens Bros. 
and Co., Ltd. March 22nd. 

8.194. ** Collector rings for dvnamo-electric machines.” Mctropolitan-Vickers 
Electrical Co., Ltd. March 2nd. (United States, April 13th, 1922.) 

8,198. * Detectors for wireless telegraphy, &e."" R. C. Levy. March 22nd. 

8.210. Accumulator charging boards." G. A. H. Wootton. March 22nd. 

8.25. “ Electric devices for control of mechanical movements.” English 
Electric Co., Ltd., and F. Morris. March nd. 

5,228. *' Electric variable condensers." A. E. Chapman and L. H. Wads- 
worth. March 22nd. 

Mid. Se Resistance-capacity devices for wireless telegraphy, &c." A. E. 
Chapman and L. H. Wadsworth. March 22nd. 

8,230, "' Electric telemotor apparatus," M. P. Laughlin. March 22nd. 

58,239. * Variable electric condensers," W. Dubilier. March 2nd. (United 
States, July 20th, 1922. 

8,245. '' Electric couplings." A. L. Davis. March 22nd. 

8,246. ** Electric fittings for wircless a paratus." V. Riches. March 22nd. 

8,248. '" Wireless receivers.” F. Е. sucst. March 22nd. 

8,200.“ Means for converting head ‘phones, &c., into loud speakers." A, 
Nixon. March 22nd, 

R253 ' Crystal detectors." P. B. Down. March 23rd. 

5,204. “ Receiving apparatus for wireless telegraphy, &c." D. S. B. Shan- 
non. March 23rd. 

8263. ' Crystal detector." E. Davenport. March 23rd. 

8.260. “ Electric switches and circuit breakers." British Electrical and 
Allied Industries Research Association and E. B. Wedmore. March 23rd. 

NIA OU Receiver for wireless telephony.” T. A. Venables. March 23rd. 

8,286. '' Storage battery, &с.” T. C. Cameron. March 23rd. (Australia, 
March 8th, 1922.) 

8.203.“ Electric switch," T. Giusti. March 23rd. 

R303. '* Electro-magnetic power-transmission mechanism.” J. 
March 23rd. 

5,308. '' Manufacture of electric insulators.” W. E. Windsor-Richards and 
Siluminite Insulator Co., Ltd. March 23rd. | 

8,316. '* Electric mine signalling."  Sipnalisation Electrique Simplex Soc. 
Anon., N. Thiry, and H. Viatour. March 23rd. 

8.326. "' Automatic electric control systems." Metropolitan-Vickers Elec- 
trical Co., Ltd. March 23rd. (United States, March 23rd, 1922.) 

NS. “© Headpieces for telephone receivers." A. Allen. March 23rd. 

NAR. “ Manufacture of electrodes. from natural graphites.," E. Ridoni and 
Soe. Paleo e Grafiti val Chisone. March 23rd. 

КИ. Wireless recciving apparatus." б. Н. Nash and Western Electric 
Со... Lid. March 23rd. 

Nl. АМ, fess receiving apparatus." В. B. Grace, G. Н. Nash, and 
Wesern Btectrie Co., Ltd. March 23rd. 

МИ. Coatings filamentary material, &e." 
(Wessern. Electric Co., 1ne.). March 23rd. 

NM. 11 Crystal detector.” H.E. Davis. March 23rd. 

5.348. © Transtormers for alternating-«urrent motor-starting ewitches." S. 
S Wheeler. March 23rd, 

9.366. '' Apparatus for direction finding bv wireless telegraphy." C. E. 
Horton and C. Seymour. March 28rd. | 

8.359. Crystal detector." C. Mills. March 24th. 

n * Electric. batturies, &c." J. H. Taylor and W. E. Taylor. March 
stth. 

8.399. ** Device for varying resistance or tuning inductance of coils." G.E. 
Mallett. March 24th, 

R426. 8 Crystal detectors and mounts therefor." F. W. Riches. March 24th. 
zi om “ Adaptors for utilising electric currents.” Н. McClelland. March 
4th. 

8.448. ' Telephone evstems.” J. Berry, С. L. Peters, and Siemens Bros. 
and Co., Ltd. March 24th. 

H4. t Miuminating devices." N. D. G. Robertson. March 24th. 

“46%, CU Reerifiers for alternating clectric current.” T. P. Gath. March 24th. 


L. Crown. 


Western. Electric Co., Ltd. 


SL асас саны TI 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed. and abridged, and all subsequent proceedings will be taken. 


1921. 


23,579. “ Transmitting signalling Systems employing thermionic valves and 
the like.” J. Scott-Taggart and Radio Communication Co., Ltd. September 
9th, 192]. (194.328) 

24,4. '" Mayneto-ignition for internal-combustion engines.” L. V. Sleeman, 
F. A. Schmidt, «nd С. F. S. Heuston. September 7th, 1921. (Convention date 
not granted.) (108,905.) 

24,136. “ Switches or switehbourds for controlling electric. circuits.” A. Н. 
Midgley, September 10th, 1921. (194.329 1 

24.179. Eiectro-magnetii step-by-step mechanism." Western Electric Co., 
Lid. (Western Е «гіс Co. Ine. Seprember 12th, 1421, (04.331) 
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26,733. '' Process for the manufacture of electrodes suitable for electron tic 
operations.” H. Bardt. October 10th, 1921. (194,349.) 

26,501. '' Electric storage  batterics." H. Bardt. 
(194.:41.) | | 

25.199. “ Electric oven light." P. Н. Shade and W. Hitchmough. October 
24th, 1921. (194,346.) 

32,502. '' Process and apparatus for high-frequency telephony with or wirh- 
out wires." Н. Sefton-Jones (C. Lorenz Akt. Gesi) xember rd, 192]. 
(194,362. ] 

Эзе, " Wireless telegraphy antenna.” W. Dornig. December Sth, 1921. 
(194,360) | 

32,6033. “ Electric heating devices and electric furnaces.” T. Charlier. D- 
cember 6th, 1921. (194,369.) 

A 2. ‘‘ Wireless telegraph receiving apparatus.” N. W. McLachlan and 
A. W. Langridge. December (th, 1921. (194,378.) 

32,875. '' Multi-pole electric switch." С. A. M. Buckley. 
1521. (194,379.) 

42,976. *'' Production of high-frequency electric. oscillations." Western. Eke- 
tic Co., Ltd. December 22nd, 1920. (178,220.) 

33,116. *' Hand combination telephonic apparatus," Western Electric Co., 
Lid. December 24th, 1920. (173,495.) 

33,193. "' Electricity meters.” W. М. Mordey and Electrical Apparatus Co., 
Ltd. December 9th, 1921. (194,394.) | 

33.154. |“ Appliances for use in electric arc welding." A. P. Strohmenger. 
December 9th, 1921. (194,395.) 

33,372. ** Electrically-operated clocks." С. Е. Johnston. 
1921. (Cognate application 4,/23/22.) (194,407.) 

33,569. * Model electric motor." L, Mynne. 
(194,417.) 

33.706. '' Marking and identifying of conductors of electric cables and 
similar purposes." E. T. Williams. December lóth, 1921. (194,419.) 

33,560. * Electric fans." Cable Accessories Co., Ltd., Е. Н, Reeves, and 
A. Crawford. December 16th, 1921. (194,422.) 

33,907. *' Electric apparatus for recording sound." А. F. Sykes. Decem- 
ber lth, 1921. (Cognate application 25,141,22. ^ Addition to 160,223.) 
(194,424.) 

34,023. '' Telephone svstems." — Automatic Telephone Manufacturing Co., 
Ltd., and C. Gillings. December 17th, 1921. (Cognate application 13,506.22 ) 
(194,427) 

34.057. “ Electrolytic cells." J. Cranston and W. D. Le Dar. December 
17th, 1921.  (194,428.) 

34,254. '' Electric accumulator.” К. Hansen. October 4th, 1921. (186, N56.) 

34,435. '' Artificial lines for cable telegraphy.” S. G. Brown and Telegraph 
Condenser Co., Ltd. December 2151, 192). (194,438.) 


1922. 

293. '' Electro-therapeutic appliances.” 
Е. О. Read. January 4th, 1922. (194,449.) 

918. '' Thermally-actuated valves and electric switches.” 
January 7th, 1922, (194,450.) 

700. “ Attachment. to low-frequency amplifiers for wireless telegraphy о 
telephony.” P. G. A. H. Voigt. January 10th, 1922, 194,459.) 

1.070. '' Telephone systems." J. E. Pollak (Siemens & Halske Akt. Ges ). 
January 12th, 1922. (Patent of addition not granted.) (194,464.) 

1,171. *' Electric switches." British Thomson-Houston Co., Ltd. (Generis! 
Electric Co.). January 13th, 1922. (194,460.) 

1,230. *' Electricity meters." R. H. Barbour and R. Amberton. 
14th, 1922. (Cognate application 27,914/22.) 194,467.) 

1,714. “ Fault localisation for underground electric cables," С. W. Kay and 
Callender's Cable & Construction Co., Ltd. January 20th, 1922. (194,475.) 

2,157. * Electrical switchboards." P. J. Gates. January 25th, 1929. (Cog- 
nate application 23,823/22.) (194,490.) Я 

3.210. “ Insulators for use on electrical transmission lines." А. E. Wilson 
and Callender's Cable & Construction Co., Ltd. February 3rd. 1922, (194,501.) 

3.713. '' Tanks or containers for transformers and other electrical apparatus.’ 
British Thomson-Houston Co.. Ltd. (General. Electric Co.). February Sth, 1922. 
(194,507.) 

4,J18. '' Repeater circuits for telephone systems." Western Electric Co., 
Ltd. June llth, 1921. (181,676.) 

4,5593. "'' Electrically-driven haulage gears for use in collieries and the 
likc." G. Pate and J. H. Mercer. February 16th, 1922. (194,514.) 

4,5594. ** Electrically-driven haulage gears for use in collieries and the like.” 
G. Pate and J. H. Mercer. February 16th, 1922. (194,515.) 

5.073. ** Electric automatic regulators.” G. A. Cheetham and Metropolitan- 
Vickers Electrical Co., Ltd. February 21st, 1922. (194,521.) 

2,085. “ Electrically-controlled | direction indicators for vehicles." F. H. 
Watts. February 21st, 1922. (194,522. 

0,027. * Electric rheostats." Singer Manufacturing Co. July 20th, 1921. 
(183,421.) 

6,039. "'' Anti-dazzle lamps." C. A. Evans. August 8th, 1922. (194,531.) 

7,210. ‘* Electric horns." I. H. Parsons, March llth, 1922, (194,541.) 

7,842. '* Switching mechanism for use in telephone or like systems." Auto- 
matic Telephone Manufacturing Co., Ltd. March 28th, 1921. (177.512) 

7,850, °° Electro-magnetically-operated switch mechanism." J. Stone & Co., 
Ltd., and A. E. Honey. March W7th, 1922. (194,545.) 

10,512. “ Electric furnaces.” L. W. Wild and E. P. Barfield. Apri] 12th, 
1922. (194,572.) 

10.674. ‘* Electric storage batteries." Chloride Electrical Storage Co., Lr. 
(B. Ford). April 13th, 1929, (194,574.) 

11,287. “ Telephone systems." Automatic Tele hone Manufacturing Co., 
Ltd. March 29th, 1922. (Addition to 193.694.) (194,580. 

11,704. '' Electric. switches." A. P. Lundberg, G. С. Lundberg, P. A. 
Lundberg, and G. Pegg. April 26th, 1922. (194,585.) 

12,901. *' Electric pocket lamps." В. Staheli and L. Levaillant. November 
14th, 1921. (189,084.) 

13,641. '* Electrical protective systems," Metropolitan-Vickers Electrical 
Co., Ltd. May 24th, 1921. (180,665.) 

14.182. Manufacture of thermionic valves and the like." S. G. Frost, 
May 19th, 1922. (194,595.) 

14,518. '' Adjustable sensitive electrical regulating device.” W. H. Apthorpe 
and Cambridge & Paul Instrument Co., Lid. May 23rd, 1922. (194,597.) 

15,994. ** Electrical connectors, terminals, or binding posts." R. F. Топи г 
and A. R. Matthews. June 2nd, 1929. 194,605.) 

16,303. '' Windings of direct-current clectromagnets." Scintilla {firm о). 
July 9th, 1921. (183,114.) | 

18,736. *' Automatic controller for electric circuits.” Ward Leonard Electric 
Co. and F. H. Bullinger. July 7th, 1922, (194.613.) 

18,940. * Trolley harps.” M. W. Thomas and J. L. Fearing. July lùth, 
1922. (194,614) 

23,216. '' Electrically-operated change-speed gear." C. Ter Cock. August 
26th, 1922. (194,G28.) 

25,445. “ Electric oontrol systems.” British Thomson-Houston Co., Led. 
(General Electric Co.). September 20th, 1922. (194,633.) 

26.403. “ Dvnamo-electric generators for electric welding and for the pro- 
duction of low-frequency alternating currents." MacFarlane Engineering Co., 
ltd., J. C. MacFarlane and W. А. MacFarlane. September 30th, 192, 
(194,634.) 

26,531. ©“ Dynamo-magnetic units for lighting and ignition in motor vehicles ” 
Scintilla (firm of). October 4th. 192]. (186,926.) 

27,894. '' Magneto-electric machines." R. Bosch Akt. Ges. November. Ith. 
1921. (188,643.) 

29,118. ‘* Electrodes for electric discharge tubes,"  Naamlooze Vennootschap 
Philips’ Gloeilampenfabricken. June 13th, 192». (194,637 .) 

31.935. “ Electrolytic iron." F. A. Eustis. December 22nd, 191. (Divided 
application on 34,503,21.) (194,638.) 

31,936. '' Electrolytic iron." Е. A. Eustis, December 2nd, 121. (Divided 
application on 34.503 21.) (194.639.) 


A923. 
487. “ Telephone systems.” J. E. Pollak (Siemens & Halke Ake Ges). 
December Sth, 1921. i Divided application оп 193,950.) (194,646.) 


October 10th, 1921. 


December 71h, 


December 12th, 


December lth, 1921. 


A. Rickards, B. F. Wadia, ond 
С. Wilkinson. 
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BROADCAST TELEPHONY. 


Tus subject of ‘‘ broadcasting "" has been brought into 
marked prominence of late in the lay Press, owing to 
the development of a '' raging, tearing, propaganda ”’ : 
directed to the abolition of the system which has been 
in existence for but a few months, and the substitution 
of a freedom which, we fear, would be indistinguishable 
from ehaos—the very thing which the Postmaster- 
General and the original radio manufacturers were 
most anxious to avoid. The opponents of the existing 
system appear to comprise, in addition to certain news- 
papers, a large body of manufacturers who have not 
joined the British Broadcasting Co., Ltd., the Electrical 
luporters" and Traders’ Association, the British Radio 
Manufacturers’ and Traders’ Association, the Radio 
Societv of Great Britain, and doubtless a large propor- 
tion of the 200,000 *' listeners-in °” whe are said to have 
equipped themselves with home-made apparatus but to 
be unable to obtain licences of any kind. 

That steps must be taken to cope with the situation 
in view of so widely extended an agitation is obvious, 
and it is reported that Sir William Joynson-Hicks 
is giving the matter close attention with a view to 
arriving at a satisfactory solution of the problem. The 
issue of a third type of licence, as we recently pointed 
out, would meet the case of the listeners who are 
ineligible for either of the existing licences; their case 
will certainly have to be imet, and if the majority of 
them contributed 10s, or 20s. a year to the revenue, the 
income from this source would go far to make good the 
deficit which under present conditions seems likely to 
confront the shareholders of the B.B.C. at the year's 


end. But the opposition goes much further than 
that; it attacks the monopoly of broadcasting which has 


been conferred on the B.B.C., and the monopoly of 
manufacturing which is alleged to have been granted 
but which does not in fact exist. 

That the system so far has not had the desired result, 
the B.B.C. itself admits; the revenue on the present 
basis falls far short of that necessary to meet expenses, 
let alone the inereased expenditure needed to bring the’ 
standard of the broadcast programmes up to the degree 
of excellence which is aimed at. Whilst the dominating 
partners in the company are, no doubt, some six big con- 
cerns, it should be borne in mind that 23 firms took part 
in the preliminary negotiations with the Postmaster- 
General a year ago, 300 were represented at the confer- 
ence in October, the total membership of the B.B.C. 
to-day includes more than 480 companies, and in all 600 
have applied for admission, which they can easily 
obtain ; if, therefore, the B.B.C. is accused of holding a 
** monopoly ’’ of manufacturing, we must seek а new 
definition of the term. Of the many firms alleged to be 
aggrieved, the greater proportion are newcomers to the 
radio trade and have borne no part of the heavy initial 
expenditure which has been incurred by the B.B.C. ' 

It should not be forgotten that we are dealing with 
an entirely new set of circumstances, for which no pre- 
cedent exists. The ether which is the medium through. 
which the Hertzian waves are propagated pervades all 
space and is conunon to all users, and vibrations im- 
pressed upon it are generally disseminated in all 
directions, without control or guidance; the only 
characteristic by which the radiation from one source 
can be differentiated from that of another is its fre- 
quency or wave-length, and for sound and good reasons 
there is only a limited range of wave-lengths that can һе 
placed at the disposal of the broadcasting stations. 
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The greater the number of these, the less the difference 
between their characteristic frequencies, and the greater 
the difticulty of preventing interference between them at 
the receiving instruments. What, then, is the conse- 
quence of per mitting the free use of the ether to all who 
choose to set it in vibration? 

For the answer we turn to the United States, where un- 
restricted broadcasting has been practised for more than 
а year. As a result of this system of '' freedom,” last 
month a conference was called by Mr. Hoover, the Secre- 
tary of Commerce, ‘‘ to consider the chaotic condition in 
which radio transmission has been left by the failure of 
Congress to take action '"" (we quote from the Electrical 
World of March 24th). Mr. Hoover stated that since a 
conference held a year ago the number of broadcasting 
stations had increased from 60 to 588, and the number 
of receiving stations had more than doubled, being now 
between 1j and 23 millions. ‘‘ He called for organised 
co-operation to meet the emergency." Dr. A. N. Gold- 
smith, secretary of the Institute of Radio Engineers, 
said he thought that economic reasons would cause the 
discontinuance of high-class broadcasting unless it could 
be protected. 

The report of the Radio Corporation of America, 
which shows an enormous increase in gross receipts for 
the past vear due to the demand for radio sets (mainly 
offset by a corresponding increase in expenses, prevent- 
ing the payment of any dividend), indicates that while 
broadcasting ‘‘has become a permanent part of the 
evervday life of the people," interference has been so 
troublesome that it is clear that broadcasting must 
eventually be organised on a national basis. “ The 
questions of who eventually is to do broadcasting, or of 
how it 1s to be paid for, and of how to utilise the avail- 
able wave-leugths so that the greatest good will come to 
the greatest number, must be answered before broad- 
casting can be put upon an enduring and satisfactory 
basis." 

It was to avoid the development of such a situation 
that the British Broadcasting Company was formed, 
with the cordial assistance of the Postmaster-General ; 
and so far as the prevention of interference is concerned, 
the scheme has been entirely successful—there is no 
‘radio chaos °’ in this country. Only Бу the co-ordina- 
tion of broadcasting can that condition be avoided, and 
consequently it is lmperatively necessary that the estab- 
lishment of transmitting stations shall be kept under 
strict control. Moreover, it is obviously essential that 
those who undertake broadcasting shall be adequately 
remunerated for their outlay and service. In securing 
this result the interests of the general public will be pro- 
tected, for the *' listener-in "' will be guarded against the 
discordant efforts of rival transinitting stations, and the 
broadcasting authorities will be enabled to provide pro- 
grammes of unexceptionable excellence. It was believed 
that these conditions would be attained by the adoption 
of tlie existing svstem, but it is clear that it fails in one 
essential—the provision of an adequate income. More- 
over, the licensing scheme has failed to take account of 
a class of user which has unexpectedly proved to be 
numerically by far the largest, апа. as will be gathered 
from the memorandum addressed to the Postmaster- 
General by the Radio Society of Great Britain, which 
has just reached our hands and is printed elsewhere in 
this issue, the broadcasting scheme has crippled the 
work of the bona-fide experimenter, which must be 
admitted to be of the greatest value to the nation, 

It will be observed that the Radio Society supports the 
proposal which we put forward in a recent issue— 
namely, that a third form of licence costing 20s. should 
be issued, permitting the use of anv apparatus whatever 
for listening-in. 

On the other hand, the Electrical Importers’ and 
Traders’ Association, and the British Radio Manufac- 
turers’ and Traders’ Association, propose the issue of a 
single 20s, licence for all users, and trading licences of 
£10 for manufacturers and £2 for dealers in radio 
apparatus in lieu of the svstem of trading rovalties. 
These are matters worthy of discussion, but at the 


able reductions in working costs. 


moment the really urgent question is the issue of the 
third form of licence, which would probably solve the 
present difficulties; afterwards the whole scheme—which 
in any event would come under revision. at the end of 
next year—could be critically examined with a view to 
the adoption of a sounder basis, free from the objections 
which have been so widely voiced. 


THE electricity supply industry has 

Electricity been spoken of as ''the barometer of 
Supply in 1922. trade," but, like the domestice baro- 

meter, it does not always fulfil its 
allotted function. In 1922, although industry in 
general had not emerged from that Slough of Despond 
into which it was cast by the reaction from the ‘‘ boom "' 
years which followed the war, the electricity supply 
industry took a great forward step.  Practically with- 
out exception, the companies’ reports, which we have 
reviewed from week to week, have shown increased 
output and greater profits. 

The increased output shows that electricity has further 
consolidated its position as an essential factor in modern 
life; too long had it been regarded as something to 
take up when things improved and the outlay was 
“© justified." It is now recognised that electricity 15 
a most potent factor in improvement—we might alinost 
say it ?s improvement—-and thus its development must 
continue. The fact that, although industry has been 
depressed, the sales of energy have risen, indicates the 
awakening of the domestic consumer. It is encouraging 
to hear of the 12,000-kilowatt heating and cooking toad 
connected to the Newcastle-on-Tyne Electricity Supply 
Co.’s system; this is an example of development which 
should stimulate enterprise in this direction, and 
induce other suppliers to prepare for the load of the 
future. 

This increased output has been' attended by remark- 
How far this has 
been due to the steady fall of prices, and how far to im- 
proved methods and machinery and to better fuel is not 
easily decided. The fact remains, however, that the 
efficiency of generation has improved to a very marked 
degree in many cases. For instance, the Notting Hill 
Company recorded that the fuel consumption per kilo- 
watt-hour generated had fallen from 4 lb. in 1919 to 
24 Ib. in 1922. Again, the Charing Cross Company 
generated an extra eight million kilowatt-hours, but 
the coal consuinption fell by 12,000 tons. To a sinaller 
extent, the coal consumption of the St. James’ and Pall 
Mall Company decreased by 4,000 tons for an increase 
of 74 million kilowatt-hours. These are London com- 
panies, and although maybe the results are slightly 
better than those obtained by provincial undertakings, 
the latter are by no means backward, taking them as 
а whole. In one or two centres, such as the Clyde Vallev- 
industrial slackness has retarded growth, but we have 
not yet seen a single case of a reduction in output. 

The progress recorded is not merely a ''boom," it 
1s the steady natural advance which is the destiny of 
the electricity supplv industry. That it is being con- 
tinued is apparent from the reports of undertakers for 
the first three months of the current year; everywhere 
improvement is recorded. So much for the companies. 
Whether the experience of the municipalities has been 
of the same encouraging character is not yet known 
to any great extent. The working year has only just 
closed, and information is very scanty, but already we 
hear of large contributions to rate relief from the 
electricity undertakings, e.g., .St. Pancras has allo- 
cated £25,000 to this purpose. This is an indication 
of financial success, but whether it is sound practice or 
is equitable to the consumers is another matter. 

Satisfaction must be expressed at the reduction of 
prices which is taking place everywhere. We sincerelv 
hope that they will continue to fall. for only by low 
prices can electricity be brought within the reach of 
the large masses of the people who represent the 
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domestic load. We are not without hope that one day 
a universal rate of 4d. per kilowatt-hour will be a 
commonplace. | 

On the other side of the Atlantic progress has been 
amazing. The Water.Power Branch of the Canadian 
Department of the Interior states that the electrical load 
of the Dominion is being doubled every seven vears. 
Some particulars of recent developments are given on 
another page of this issue by our Canadian corre- 
spondent. ` 

Mr. Creed, President of the Pacific Gas and Electric 
Co., San Francisco, recently said that the capital of 
electricity supply companies operating in the United 
States had increased by 12 per cent. during 1922, reach- 
ing a total of $5,100,000,000. The gross revenue for 
1922, £1,058,000,000, was double that of five years ago. 
The same rapid growth has been experienced on the 
European Continent, and further afield, which all goes 
to show that we in this country still have a long way to 
go. Our circumstances may not be so favourable as 
those of other countries, but there is an enormous field 
still lying fallow from which a profitable crop is to be 
obtained by the planters of the ‘‘ electrical idea."' 


CoMPARED with many lands, little has 
Electricity for been done in Great Britain towards the 
Farmers. application of electricity on the farm. 
France and Belgium are two countries 
where considerable attention is being devoted to this 
question, and substantial progress has been made since 
the war. In the D.O.T.'s report on Belgium, parts of 
which were summarised in our last issue (p. 557), refer- 
ence 1s made to the large extent to which electricity is 
displacing steam power, not onlv in the factory but also 
ou the farm. It is stated that courses in the working of 
electric motors are being given in the majority ot the 
agricultural mechanical schools. In France the great 
boom that has arisen in the development of hydro- 
electric power is destined to improve the lot of the rural 
population. It may be added, however, that the State 
subsidy provided by recent legislation is being entirely 
outrun by the applications for grants. These rose from 
18 in 1918-19 to 344 in 1920, 531 in 1921, and 449 for 
the first six months of 1922. The number of rural 
water-power projects which were granted subventions 
during the first nine months of 1922 totalled 68, and the 
sum allotted was seven million francs. 
nine million francs will be available for such subsidies, 
whereas the demands are estimated at about fifty 
millions. The American Commercial Attaché in Paris, 
who has recently reported on this subject, says that it is 
now proposed to arrange for the State and the local 
authorities to give financial support to electric service 
schemes for rural communities on a ‘ fifty-fifty " basis. 
If the plans are carried out, it is predicted that they 
will contribute greatly to the agricultural development 
of France, by making country life more attractive and 
lessening the tendency of the agricultural population to 
migrate to the cities. 


THE reports of the Prussian Cham- 


The German bers of Commerce for March state that 
Electrical the electrical industry suffered from a 
Industry. scarcity of new orders in that month. 


Electrical installations of all kinds are 
in great demand, but there is no possibility of raising 
the necessary capital. In general, it is said that the 
erders on hand will ensure activity for months to come, 
although individual restrictions in working have taken 
place. The home prices have slightly declined, and the 
export trade is very depressed. We quote in our '' Busi- 
ness Notes " some observations from an article which 
appeared in the Manchester Guardian Commercial last 
week on the general question of foreign capital invest- 
ment in German industrial undertakings. The obser- 
vations do not specifically relate to electrical industry, 
but in view of the peculiar uncertainty in regard to the 
future, the bearing of all such suggestions upon 


British and international relations and operations is a 


matter of interest. 


For 1923 about . 


Sır Georce Н. FisuEkn-SuiTH has 
Taxation added his testimony to that of other 
and Industry. manufacturing chairmen regarding the 
| signs of trade improvement. Gradual 
improvement commenced in the latter half of 1922 
throughout the engineering trade, and similar signs are 
still evident. The orders of the company (the London 
Electric Wire Co. and Smiths, Ltd.) considerably ex- 
ceed those of a year ago, and Sir George holds that we 
have passed the bottom of the depression and trade will 
continue to improve if we can avoid industrial unrest 
by both sides considering what is best in the interests 
of industry, but he alluded also to the strangling 
effect of the burden of taxation upon our indus- 
try, preventing business development. We shall know 
more regarding the intentions of the Government in 
this matter when the Budget statement is made on 
Monday next. The public demand for a substantial 
measure of relief from taxation has been loud and con- 
tinuous for some weeks past, and an atmosphere has 
been created, and permitted, which makes it practically 
impossible for the Chancellor to refuse to satisfy that 
demand. The easing of our burdens will have an imme- 
diate beneficial effect—direct and indirect—upon trade. 
industry, and investinent business, and the psycholo- 
gical influence of a reduction in weight of the bundle 
strapped upon the shoulders of millions of people 
will be unmistakeable. Taxpayers and non-taxpayers 
will both be advantaged by the relief from strain. On 
the other hand, any disappointment of the now widelv 
prevalent spirit of expectancy could only produce a 
slump as the result of reaction from present hopes. The 
Cabinet knows that, and may be trusted to avoid a 
serious error. 


THE Indian railways, it will be 
remembered, decided some time ago to 
spend £100,000,000 in five years on the 
rehabilitation of their systems. Conse- 
quently the many United Kingdom firms whose material 
is in high repute in India have been looking forward to 
sharing largely in the orders. Some anxiety has re- 
cently been felt as to whether the Indian Retrenchment 
Committee would report unfavourably on the railway 
programme and bring about its reconsideration. Now 
that the Inchcape Committee’s report has reached this 
country it is possible to examine how far this anxiety is 
warranted. It is made abundantly clear by the Com- 
mittee that it considers that some revision in the 
general method of operating the railways is necessary. 
It objects to the loss at which the system as a whole 
is run. Certain lines are found to earn insufficient 
receipts to pay either interest or sinking fund charges, 
and consequently have to be subsidised by the general 
taxpayer. Yet the Committee does not think it practie- 
able to make any general increase in rates and fares 
without injury to the trade of the country. At the saine 
time it asks that & more definite distinction should be 
inade between capital outlay on new works and improve- 
iments connected with renewals on the one side, and ex- 
penditure on repairs and overtaking arrears of renewuls 
on the other. With regard to the latter heading, it is 
held that each line should be dealt with on its merits, 
and on those that do not pay, such expenditure should be 
postponed. Apparently the Committee does not condemn 
in principle the programme of spending £100,000,000 
in five years, although it criticises certain details, 
particularly in connection with the reconstruction of 
permanent way on the unprofitable lines. 

It may be concluded from the report that, logicallv, 
a proper application of the Inchcape recommenda- 
tion should further rather than curtail electrification 
work on the Indian railways, for it is with regard to 
suburban systems that the question of economy largely 
arises, and in such cases it is an established fact that 
conversion to electric traction will often turn & loss into 


a profit. 


Inchcape 
in India. 
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PROSPECTS FOR ELECTRICAL ENGINEERS IN CANADA.—I. 


By GEO. R. ARCHDEACON, A.M.I.E.E. 


Bina, marriage, and death are generally conceded to 
be the main landmarks in a man’s life; nothing, how- 
ever, can be inore disturbing to one's settled rules and 
traditions of life than emigration ! 

Emigration! to tear up the roots of one’s profound 
love and admiration for one’s home-land, and all the 
sweet und tender memories attaching to it. 

То contemplate becoming a ''foreigner," and have 
one's children grow up in a strange atmosphere, finally 
becoming ‘“‘ foreigners ” as they absorb so readily the 
strange atmosphere of this strange land of one’s adop- 
tion, while the parents are so slow to adapt themselves 
to this new atmosphere that they awaken to the fact that 
their own children have in certain respects become 
'' foreigners ” even unto them! 

Whatever alluring prospects may be dangled before 
one's eyes by emigration boards and officials, one is 
slowly forced to the conclusion that the necessity for such 
а step is because they have failed to achieve the success 
they once anticipated. Possibly they may have so far 
failed in their efforts that the land which gave them 
birth may be quite unable to give them the daily bread 
of common necessity. 

Such thoughts may be full of sadness, and such as to 
stimulate the imagination to the point that ** moves 
mountains,” but when one is about to make such a 
radical change in one's life and surroundings, it is of 
the greatest importance that considerable time should 
be devoted to a little introspective reasoning, before the 
definite step is taken. 

The intending emigrant must probe and search within 
himself for that, by no means common, quality of 
adaptability to new customs, climates, and perhaps even 
language, which must be encountered in the lands other 
than the dear land of one's birth. 

`* Why should I be any less a failure in a strange and 
distant land, where I shall have to start and learn all 
over again, than I am in my home land, of which I am 
a product, and with which I am perfectly familiar? ” 

“Can I, at my time of life, hope to acquire a work- 
ing knowledge of a new tongue? Can my body adjust 
itself to the rigours of a climate that is the very opposite 
to what I have hitherto been accustomed? — Can my 
politieal ideals sink themselves and never obtrude upon 
the political ideals prevalent in the land I am moving 
to? Сап I refrain from criticising adversely {һе 
customs of a strange countrv, with which I have no 
particular sympathy? ”’ 

Such are but a few of the all-important questions 
which must be satisfactorily answered before one should 
arrive at a decision either for or against emigration. 

Assuming, therefore, that the intending emigrant has 
decided that he possesses a temperament suitable for 
successful emigration, he must engage upon the adven- 
ture with a spirit full of optimism and hope, looking 
bravely before him determined that he will win 
SUCCESS. 

The past, therefore, with all its possibilities, pains 
and problems, must be buried in the deep grave of 
oblivion and utter forgetfulness. 

A new land is calling, a land not yet developed, 
wherein there is equal opportunity for all, a land 
where the abilities of your ancestors will avail you 
nothing should vou personally be lacking in ability, a 
land where you will not be judged by the qualify of vour 
accent or the perfection of the “ Oxford manner," a 
land that is not interested in what you were, but what 
you are, and what vou can do. 

Such a land is Canada! а land capable of absorbing 
to the last ounce all the mental and physical vigour of 
~ which a man may be capable, a land Dossessing many 


difficulties for the new comer, a land most jealous of her 
rights, a land which subjects you to a most careful 
scrutiny before taking you to herself, but a land that 
can and will recompense in no uncertain ungrudginy 
шаппег for all the energies you devote to her service. 

Such opportunities, such service, such recompense, 
such a land is Canada! 

Canada! the richest, most important, most powerful 
of all the Dominions overseas that go to make up the 
British Commonwealth of nations. 

Canada possesses for the immigrant splendid oppor- 
tunities in such varied fields of endeavour that there is 
a place for all classes of workers: in its agriculture, 
manufacturing, mining, smelting, railways, surveying, 
building, engineering, journalism, art. 

Before making a detailed survey of the prospects for 
electrical engineers, let us just get a “‘ close up” of 
the country and dispose of some of the strange and wild 
ideas, which in spite of the penny newspaper, still 
prevail concerning Canada. | 


Canadian F allacies. 


Once upon a time several vigorous Canadians, losing 
patience with the “lordly "' Englishmen who were too 
proud to work, yet didn't consider it derogatory to 
their dignity to permit their friends and relations in 
the old land to provide them with a regular remittance 


(hence the expression ‘‘ remittance man "), became so 


disgusted with these ‘‘ gentlemen "' that they decided to 
keep clear of them, and posted on the gates of their 
factories and homesteads ** No English need apply." 

Such is the power of suggestion that for several years 
this isolated action of a few Canadians was noised 
abroad and construed into an impression that the whole 
of the Canadian nation had “ по use for Englishmen,’’ 
therefore it was useless for the English to “apply.” 

Such fallacious ideas have been engineered and 
fostered by mercenary-minded persons for some ulterior 
motive. 

The author cannot too strongly deny that any such 
condition now remains. Canada is most anxious that 
the country should become the home of Englishmen. 
Canada does not want to see her fair land and race 
polluted by the sweepings of Europe. In short, Canada 
wants '' her ain folk.” 


The Canadian Winter. 


One of our supreme sources of laughter is the average 
Englishman's profound ignorance of things Canadian, 
especially with regard to our climate. His conception 
of Canada as a land of snow, ice palaces, wolves and 
Indians, &c., is a constant source of amusement to us. 

Particularly do we enjoy this joke whilst we are 
pruning our wonderful peaches and grapes which grow 
out in the open in our gardens, and also when we are 
picking pansies and violets in November, while our 
English cousins are wrapped in mufflers and goloshes 
and carry hot-water bottles to bed. 

Another fallacy is that Canada is only an agricultural 
country, and therefore no place for the skilled artisan. 

This would imply that the great preponderance of the 
population is engaged in agriculture. Let us briefly 
look into this question. 

Canada has an area of 3,729,665 sq. miles, with a 
population of only 82 millions of people. 

There are approximately 725,000 farms throughout 
the whole Dominion, Suppose we assume on the aver- 
age there are five persons to a farm, this would give us 
a total of 3.625,000 persons permanently living on the 
farms. 

This would leave a balance of some 5,125,000 engaged 
in various forms of manufacturing and professional 
vocation. 
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Looking a little further we observe that in each of the 
agricultural areas there are large cities whose function 
would appear to consist in being manufaeturing and 
supply centres for their respective areas. 

Manitoba has Winnipeg with a population of 200,000. 

Sasketehewan has Regina and Moose Jaw with a total 
population of about 70,000, whilst further north still 
within its area there is Saskatoon, with a population of 
about 25,000. 

Alberta has Calgary with 60,000, with Edinonton on 
its northern section with a population of about 53,000. 

British Columbia has Vancouver, with 175,000, and 
Victoria with about 40,000, New Westminster 15,000. 

Ontario has Toronto 600,000, Hamilton 125,000, 
London 65,000, Ottawa 125,000, Peterboro 25,000, 
kingston 25,000. | 

Quebec has Montreal 850,000, 
Three Rivers 43,000, Sherbrooke 
French speaking. 

New Brunswick 


Quebec City 100,000, 
25,000, 60 per cent. 


and Nova Scotia are much less 
sparsely populated, yet they need to be taken into 
account, as they present great opportunities in their 
extensive coal mining and lumbering operations. 

In all the other Provinces enumerated in addition to 
the cities referred to, there are in each province dozens 
of small towns of 5,000 people. 

The author can assure the prospective emigrant that 
he is likely to encounter great difficulties if he attempts 
to locate a farm within any of the city limits of the 
above-mentioned. places. 

Even in England such figures as above given would 
not disgrace "the industrial areas of that densely 
populated country, 

It must be obvious that all these people are self- 
supporting, for be it remembered we have no paternal 
government paying us ‘out-of-work wages” and 
maintaining us in a state of idleness; the safe 
conclusion must therefore be that we are maintaining 
ourselves. 

How is it accomplished, 
people derive their incomes? 

To start with, the annual value of manufactured 
goods in Canada is approximately %3,529,724,000, or 
translated into English, roughly 700 million pounds 
sterling. 

Not too bad for a “land of farmers "—What? 

Canada produces approximately : 90 per cent, of the 
total asbestos of the world; МО per cent. of the total 
nickel of the world; 334 per cent. of the total silver of 
the world ; 28 per cent. of the total copper of tlie North 
American Continent. 

Canada possesses the largest gold mining сатар in the 
world; the largest forest resources in the world; 250 
million acres of land covered with trees suitable for 
cutting into lumber; a pulp-wood supply of 500 billion 
feet; Canada produces an annual field. crop worth 
approximately —.:(1.500,000,000, about 300 million 
pounds sterling. 

These are remarkable figures, probably unsuspected 
by the average Englishman, but let us transłate theni 
into standards of living and see what they result in to 
the average working man of Canada. 


and from whence do these 


Naturally the major portion of this huge revenue 
goes in paying wages. Should these wages be inade- 
quate, the wage earner must accept a low standard of 
living; he cannot save, nor ean he indnlge in any 
luxuries. 

Let us see what the Canadian standard of ]iving 
means. 

The external evidences of a high standard of living 
тау generally be observed by the general appearance of 

the people, their physique, the style and quality of their 
= personal attire, the stvle and location of their homes, 
their general. intelligence, 
their sports, recreations, and amusements. 

The author has not attempted to place these in their 
relative order of importance, but each of them is a 
reflection on the standard of living the people concernea 
enjoy. 


educational standards, апо . 


Their physique is '' par excellence " ; Canada raised 
over 500,000 men for the war out of a population of 
84 millions. The British War Office can give a sound 
opinion on this fact; if not, inquire in Berlin. 

Their dress and personal appearance is above re- 
proach,and if anything, is superior to that of any pro- 
vincial city of England, whilst many of our cities make 
even London look ** dowdy.” 

Their education and moral tone is splendid ; a much 
greuter proportion of our people attend a university 
than obtains in England. 

Our theatres and amusements are much more costly 
to attend than similar places in England, yet such places 
are always crowded. 

Regarding their luxuries, it must be considered a 
significant fact that Canada has over 475,000 automo- 
biles registered amongst a population of 82 millions, 
against only 425,000 automobiles in. England with her 
population of over 40 millions, and only 49 per cent. of 
these are Ford cars. 

In this connection 1t is inter esting to pause ind reflect 
that in the City of Toronto there is one automobile to 
every 18 persons; Province of Ontario, one to every 16; 
Quebec, one to every 55 ; Saskatchewan, one to every 13; 
Alberta, one to every 16; British Columbia, one to every 
24; Manitoba, one to every 18; Nova Scotia, one to 
every 47; New Brunswick, one to every 37.. 

Granted automobiles cost far less here than in Eng- 
land, but how does this happen when wages are consider- 
ably higher than in England? | 

Granted also that our Governinent doesn't tax the 
automobile out of existence as in England ; here a Ford 
car only bears a tax of £3 per annum as against £23 
in England, and petrol only costs 17 pence per gallon as 
against 30 pence in England. 

The mere relation of such a fact demonstrates the 
wonderful financial stability of the country. 

From the very statement of such facts the opinion 
may arise that we are all spending our income as we 
earn it, without regard to the necessity of saving for 
that inevitable “© rainy day." 

Such is à very natural conclusion to arrive at, there- 
fore let us finally dispose of it. 

The possession of a home, domestic labour-saving 
devices, and ample life insurance must surely be satis- 
factory evidence of the sound financing of the working 
inan’s budget. 

In the City of Toronto, with its population of 600,000 
people, approximately 60 per cent. of the people own 
their own homes, and these are principally five to seven 
roomed houses, in well laid and paved streets; slums, as 
you know them in England, are practically unknown. 

A large percentage of the people have the telephone 
installed in their homes, there being one telephone to 
every 10 persons. 

The great majority of the people possess electric light, 
and in addition electric irons, toasters, coffee perco- 
lators, washing machines, not to mention pianos and 
‘* Victrolas.”’ 

Should this fail to convince, there are still the Savings 
Bank deposits, which total approximately 13 billion 
dollars. 

The average wealth of Canadians—men, women and 
children—is estimated to.be well over $2,000 per head 
of population. or in excess of 400 pounds sterling. 

The life insurance premiums form a stupendous total ; 
practically every man carries in the average about 
$1,000 insurance. 

In view of such figures may we not flatter ourselves 
that the standard of living is higher in Canada than 
any other country in the world? 

A country that possesses such resources, such a high 
standard of living, should surely possess ако аё least an 
opportunity for any man who is sound in wind and 
limb, and in addition possesses some special skill in any 
of the allied engineering trades. and most especially 
that of electrical engineering. 
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ELECTRO-FARMING.—IV. 


M 


The Making of Silage. : 


Ву R. BORLASE MATTHEWS, Wh. Ex., A.M.Inst.C.E., M.I.E.E., F.R.Ae.S. 


IN the issue of the ELEcrRicAL Review dated March 
30th, 1923, there appeared a translation of an article 
from — Electrotechnak und Maschinenbau, | entitled 
' Electric Hay Curing in Germany and Austria.” 
This article is of more than passing interest froin the 
point of view of a new use of electricity оп the farm. 
To the central station engineer, the method implies 
all-night loads (or should one say out-of-working-hour 
loads) during the summer season. The farmer who em- 
plovs the process obtains a more nutritious form of 
silage than he can obtain with an ordinary silo. Fur- 
ther, he does not need to construct silos of such a great 
height as is required by ordinary present-day practice. 

Inadvertently in the translation the process is referred 
to as ' hay curing," whereas it is, of course, a silage 
process. The product is, like ordinary silage, a heavy, 
damp, stronp-smelling mixture, which is quite different 
in characteristics from ordinary hay. The grasses that 
are usually turned into hay can also equally be turned 
into silage. But it is usually preferable to employ 
richer and more juicy substances, such as tares or other 
leguminous plants, as this is the only way that they 
can be properly conserved for the winter feeding of the 
stock. At the same time a more nutritive food than 
ordinary hay is obtained. 

Bv the old rule-of-thumb way of reckoning, '' three 
acres and a cow "' was the relative proportion of land 
required for the production of the necessary food for 
one animal. If silage and forage crops are employed 
for feeding, the acreage can be reduced to nearly three- 
quarters of an acre per cow. That is, the farming be- 
comes very much more intensive, as a vastly greater 
amount of stock can be supported upon the same area. 
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Fig. ].—DIAGRAM SHOWING CONNECTIONS FOR THRE 
PREPARATION OF ELECTRIC SILAGE. 


Thus the problem resolves itself into an economic one 
of the balance of rent, rates, taxes, and extra labour 
versus extra returns. The Continental solution of the 
problem is to adopt the more intensive process, and in 
view of the fact that progress in other businesses is on 
lines of greater intensity, it would seem to be the 
natural line also for farming. 

The silo is part and parcel of every American dairy 
farm, and is rapidly being introduced into England. 
In one county alone there are already 200 silos. Hence 
the British farmer is rapidly becoming converted to the 
advantages of silage, especially as the cost of producing 
roots such ав mangels grows every year. From this it 
may be deduced that he may reasonably be expected to 
adopt the further modification, vtz., the electric treat- 
ment in the process of making the silage. By the way, 
it is really a heat treatment, with electricity as the 
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medium, as it seems difficult to realise how otherwise 
the stuff could be so economically and conveniently 
heated. 4 

The process is being introduced into Switzerland by 
Messrs. Brown, Boveri & Co., so that it is being spon- 
sored in all the Central European countries by reliable 
firms. The writer has inspected the process in opera- 
tion on the Continent, and has also a small experimental 
silo on his own farm. In first starting this system, a 
number of practical difficulties are encountered which 
require a certain amount of patience and skill to over- 
come them, apart from the prejudice of the average 
farm labourer against anything that is new. As it is 
a heating process, either alternating or direct current 
may be emploved. In Germany it is customary to con- 
struct three silos side by side where three-phase current 
is avallable, as then the phases are approximately 
balanced. The accompanying diagram, fig. 1, illus- 
trates the general arrangement and connections. . 
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(EVENING LOAD ONLY) 
Fire. 2.—T.oap FACTOR AND MAXIMUM-DEMAND DIAGRAMS OF AN 
ELECTRIC SILO DEALING WITH 100 Tons or SILAGE. 


A cow consumes from 20 to 30 lb. of silage per day. 
This means a consumption of about 2 tons per head for 
the winter months. Normally 100 tons of silage 1з pro- 
vided for 50 head of cattle. On the basis of 23 kWh of 
electricity used per ton of green material, or say 50 kWh 
per ton of resulting cured silage, this means about 60 
kWh per head per annum—quite a respectable addition 
to the annual load of a farm. In an area where the 
applications of electricity to farming are well developed, 
the total consumption (not allowing for electric plough- 
ing) is of the order of 50 kWh per acre, hence elec- 
trically-made silage would double the farm consumption 
-—which would pay the farmer and also the electricity 
supply undertaking. 

About 10 kW is required for a silo 14 ft. in diameter 
by 20 ft. high. The time for treatment is from 24 to 
48 hours. As the material is most conveniently treated 
in lavers, the silo can be gradually filled over a reason- 
able period of days, so that it is not a case of a rush 
job, with an awkward maximum demand. This fact 
also suits the farmer from the labour aspect, in pro- 
viding for the cutting and cartave of the crops. 

The accompanying diagram (fig. 2) shows how the 
maximum demand and the load factor work out on an 
electric silo dealing with 100 tons of silage. In future 
articles on electro-farming ‘it is proposed, where the 
subject allows, to give approximate load-time curves, 
such as were given in the article dealing with the load 
factor of the poultry farm (ELEC. Rev., Vol. 91, p. 818). 


Cables in Czecho-Slovakia.—In consequence of the steady 
rise in the price of raw materials in Czecho-Slovakia an in- 
crease in the price of locally-made cables has been decided 
upon. 
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WIRELESS HINTS 


FOR ELECTRICAL CONTRACTORS. 


By;PERCY W. HARRIS. 


(Concluded from page 529,) 


The choice of a set for broadcast reception depends 
оа а number of factors. Crystal sets cannot be recom- 
mended for use at a greater distance than about ten or 
twelve miles from a broadcasting station, although much 
greater distances are possible if the user is expert and 
the aerial is large. A three-valve set (either one high 
frequency, one detector and one note magnifier, or one 
detector and two note magnifiers) is the smallest that 
will operate a loud speaker satisfactorily at distances 
up to twenty or thirty miles. If telephone headpieces 
are used, much greater distances of reception are pos- 
sible with such a combination, and if one of the valves 
is & high-irequency magnifier, such a set will receive 
from several, and occasionally all, of the British broad- 
casting stations. 

In choosing a set, it should be remembered that high- 
frequency valves add to the range, while low-frequency 
valves add to the volume. An excellent combination, if 
the listener is situated fifty or sixty miles from the 
nearest station, is one high-frequency valve, a detector 
and two note magnifiers, with means of switching on 
the last two valves separately. Such a set, if pro- 
vided with reaction, will give enough volume to work a 
loud speaker, and enough selectivity to tune out the 
broadcasting stations not desired. It is necessary to be 
able to switch off the note magnitiers if telephone recep- 
tion is desired, as the volume with all valves in use is 
often much greater than one can bear in the headpieces. 

A great deal of trouble is being experienced at the 
present time by listeners in coastal towns at some dis- 
tance from the broadcasting stations. They find recep- 
tion of speech and music is almost impossible owing to 
interfering signals from ships at sea. These ships 


-work on a wave-length of six hundred metres—quite a 


different wave-length from those used for broadcasting. 
The trouble is due to the fact that the waves from the 
ships are so strong that they force most broadcast sets 
to respond to them, just as a brick thrown at a piano 
will make all its wires vibrate. Unfortunately most 
broadcast receivers, and all of the cheapest, are non- 
selective, but a number of the better-class instruments 
are sufficiently selective to cut out this interference 
successfully. The would-be purchaser who lives in a 
seaside town should make sure before buying a set 
that it 1s selective enough for his purpose, or his money 
may be thrown away. 

There are also what are known to the wireless man as 
** dead spots ° in various parts of the country. The 
reason for their existence is not fully understood, E 
their existence is none the less real. - A ‘‘ dead spot "' 

& place where wireless signals from a Broadcast 
station are far weaker than one would expect for the 
distance. In many parts of Great Britain where two 
broadcasting stations can be heard, the more distant one 
comes in much louder, and it is reported froin, Aberdeen 
that, in that city, London i is heard better than Glasgow. 

The experienced supply houses and manufacturers keep 
records of these places so that their customers may be 
able to obtain sets sufficiently good for reception there. 

There are also particularly good spots where reception 
is much better than would normally be expected. 

Within the last year or two a great deal has been 
heard about indoor aerials and reception of wireless 
signals on frames or loops of wire and on the electric 
light mains. In places where there is difficulty in erect- 
ing & good outside aerial. a substitute can be provided 
by indoor wiring, a single insulated wire carried round 


-are obtained in different houses. 


the picture rail and led down to the instruments 
proving very satisfactory with valve sets. The usual 


' earth connection is needed. Good reception in tele- 


phones is possible up to ten or fifteen miles with one 
high-frequency valve, one detector and reaction, while 
at the same distance such an aerial is good enough to 
operate a loud speaker with one high-frequency valve, a 
detector and two note maynifiers, reaction being in- 
cluded in the set. In all cases, reaction is practically the 
equivalent of a further high-frequency valve. Frame 
aerials, which incidentally have marked directional 
effects in reception, can be used successfully only when 
high-frequency magnification is incorporated in the set, 
and are really very insensitive. In most cases the wire 
round the picture rail gives better results than the usual 
frame. The devices sold to plug into the electric light 
socket are often very good, but widely different results 
Indoor aerials will 
only operate crystal receivers when they are situated 
within three or four miles of a broadcasting station, and 
even then signals are too weak for most tastes. Аз а 
general rule, frame aerials are useless with crystals. 
They can only be used within a mile or so of the station 
unless the frame is very large and cumbersome. 

Of course, if we have а number of high-frequency 
valves, we can get results on indoor and frame aerials 
equal to those we should get with fewer valves on an 
outdoor aerial. American broadcasting has been 
received in London on a frame aerial in this way. In 
passing, we may say that long-distance telephony recep- 
tion is of a very freakish nature, and sometimes extra- 
ordinary distances can be covered with very simple 
apparatus. W J Z, the famous American broadcasting 
station at Newark, New Jersey, has been heard in this 
country many times, some listeners even hearing it on a 
single valve set with reaction. At other times the same 
listeners might have used a dozen valves and not heard 
a sound. To give an example of this freakish behaviour, 
the present writer one evening failed to heur Newcastle 
with four valves in London, vet a few hours later on the 
same set he heard a piano solo, a soprano song, and a 
tenor song from America, more than three thousand 
miles away. Quite recently he heard the opera broad- 
cast from Glasgow much louder than the Manchester 
station's programme, while on other nights Manchester 
had been much stronger. 

Whatever set is used, it is well to erect the best aerial 
possible, for in this way the valves will be used in the 
most economical fashion. Тһе wires should be kept 
well away from projecting foliage. metal work and 
roofs. It must be borne in mind that it is not so much 
the height above the ground that counts, but the height 
above the instruments. If the instruments are used on 
the first floor, the effective height of the aerial will be 
less than if they are used on the ground level. 

Broadcast receivers have already been on the market 
long enough for us to be able to indicate the chief faults 
likelv to be met with in everyday use. Several are of 
the kind that any experienced electrician would anti- 
cipate, but a number are of a peculiar character and are 
not so easy to trace. 

As might be expected in apparatus containing many 
soldered wires, loose connections are a prolific source of 
annoyance, particularly in.the cheaper sets made bv 
small manufacturers. Ebonite shrinks somewhat when 
heated, and no matter how well vou tighten a nut 
against it, if the screw on which the nut runs is subse- 
quently heated with the soldering bit, the nut will 
loosen. In many parts of the apparatus this may not 
cause trouble, but looseness of aerial, earth, batterv, or 
telephone terminals will result in the inner wires being 
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twisted off, and the set will be brought back to the dealer 
for repair. When resoldering, be sure to tighten any 
nuts after the soldered connection has been made and 
has cooled. Particular care is necessary in the use of 
soldering flux, as if any of it runs on to the insulation 
it may offer a leakage path for the wireless currents. 
This is especially important in valve sets, where a leak- 
age path having as high a resistance as one or two 
hundred thousand ohms may cause signals to disappear. 

With careful usage the crystal itself in a crystal 
receiver will remain in good condition for years, but 
human nature being what it is, some users are not con- 
tent to leave the ‘‘ catwhisker '' on a sensitive spot, but 
must needs go searching all over the surface for a better 
position. As they usually have no standard to judge 
by, the search goes on incessantly, with the result that 
what good spots exist are gradually scratched away and 
the crystal becomes insensitive. If, however, the search 
is carefully conducted by lifting, and not rubbing, the 
wire from one spot to another, no great harm will be 
done. 

— New crystals are cheap and easily fitted. "They are 
secured in their cups with a special solder of low melting 
point known as ‘‘ Wood's Metal." To remove the old 
crystal, hold a hot soldering bolt against the cup until 
the solder melts, when the old crystal can be removed 
with a pin. In fitting the new crystal, be careful not 
to touch the sensitive surface with the finger, as the 
invisible film of grease so deposited will spoil its sensi- 
tiveness. А pair of tweezers is useful for this work. 
Ordinary solder must on no account be used, as the 
greater heat necessary to melt it will injure the crystal. 
. he faults which occur in crystal sets are usually of 
an obvious nature, and do not need any special explana- 
tion here. With valve sets, however, the faults are 
often very puzzling. We can pass over troubles 
originating from short-circuited or faulty accumula- 
tors, as these are not particularly '' wireless ’’ faults. 
The high-tension battery is much more likely to puzzle 
the beginner. 

Any good make of high-tension battery will last nine 
or twelve months in the average broadcast receiver 
before requiring renewal. When it does give out, it 
will probably not fail suddenly, but will first of all 
' develop noises. When heard in the telephones, these 
closely resemble the sounds made by atmospheric dis- 
charges, and will increase in intensity until they make 
reception impossible. The trouble usually develops in 
one or two cells long before the rest of the battery fails, 
and if a number of sockets for tappings are provided, 
the bad section can often be located with the aid of a 
high-resistance voltmeter. This section should then be 
permanently short-circuited bv connecting a wire be- 
tween the adjacent sockets, whereupon the battery can 
still be used for & considerable time, the few volts lost 
making little difference in signal strength. If several 
fifteen-volt units are used, the faultv unit can be cut out 
and a new one substituted. | 

From time to time the valve will burn out and need 
{э be replaced. А valve of good make will last from six 
months to a vear if properly used, but its life will be 
short if it is burnt too brightly. Many beginners, in 
an endeavour to get the loudest possible signals, increase 
the filament brightness to the utmost, so that instead of 
about four volts (the usual figure) being applied to the 
filaments, the whole six volts battery pressure is used. 
The valve should always be burnt as dull as pos- 
sible while still giving good signals, and as soon as 
further brightening gives no appreciable increase of 
strength, the resistance control should be left alone. 
When the battery begins to run down, the drop in volt- 
age can be compensated for by a further cutting-out of 
resistance, but otherwise these adjustments should not 
һе touched after the best positions have been found for 
the particular valves in use. 

Trouble occasionally arises from improper contact be- 
tween the valve pins and the sockets in which thev are 
fitted. "These pins must make proper contact in all four 
sockets, or poor signals will result. It is easy to see 
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whether Ше filament pins are making good contact, as 
unless they are so doing the filament will not glow, but 
it is not so easy to find whether the grid and plate pins 
ure making proper connection. If there is any doubt, 
the split pins can be opened slightly with the aid of a 
pocket knife. 

Each make of valve works best at its own voltage, 
which is always indicated on the box or wrapper. 
There are several good makes, and often á set will work 
as well with one make of valve as with another. In 
multivalve sets it is usually wise to use the same kind of 
valve in all sockets, as these sets are worked off a 
common high-pressure battery, and the voltage which 1s 
correct for one valve may be incorrect for another. 

In low- -frequency amplitiers the transformers between 
the stages of amplification may give trouble through 
burning out. The wire used in these transformers is 
extremely fine, and if it has been strained in the wind- 
ing, there may be weak places which will fuse even at 
the voltage applied by the ordinary high-tension 
battery. Sometimes transformers become noisy before 
finally giving out, but in most cases a sudden cessation 
of signals is the first indication. The simplest way of 
testing a transformer for a burn-out is by means of a 
pair of telephones and a single dry cell. Connect one 
lead of the telephones to the cell, the other terminal of 
the celf to one primary terminal, and then tap the free 
lead of the telephones on the other primary terminal. 
If all is well, there should be a loud click both at make 
and break. A burnt-out primary will give a click at 
make, but not at break. The secondary winding should 
be tested in the same way. When inserting a new trans- 
former, see that the terminal marked ''I.P." (in. 
primary) is connected to the plate of the valve and the 
'* O.P." (out. primary) to the positive high-tension 
lead. The ''I.S." (in. secondary) terminal must be 
connected to the negative low-tension lead and the 
“0.8.” (out. secondary) to the grid of the next valve. 

Telephones, especially the high-resistance variety, 
occasionally burn out. If they are suspected, each ear- 
piece should be short-circuited in turn, and if signals 
are restored, the telephone short-circuited is obviously 
the faulty one. The burn-out is due in most cases to 
the steady high-tension current passing to the plate of 
the valve, and not to excessive strength of current froin 
signals. It is not safe to use telephones of a higher 
resistance than about four thousand ohms on a valve 
set, as the wire in fhose of higher resistance is extremely 
fine and liable to damage. ,Eiglht-thousand ohm tele- 
phones can be used without risk on a crystal set, as with 
these sets there is no steady high-pressure current from 
the battery, but only the rectified current due to the 
signals themselves. This is a strong enough to 
cause trouble. 

Diminution of signal strength is often due to bad 
joints in the aerial and earth leads. Wherever joints 
are made in the aerial wires, they should either be 
soldered or else joined in some other way which ensures 
a sound electrical contact. Frequently I have found 
joints made by simply looping the wires together, and 
while the results have been good for a few days, when 
corrosion has set in the signals have gradually faded. 
In other cases new aerials have been made of 


. enamelled aerial wire and the enamel has not been re- 


moved at the joints. In such cases, of course, one part 
of the aerial has been completely insulated from the 
other. 

One of the most satisfactory methods of joining aerial 
wire is to untwist the strands for about four or five 
inches, clean them with emery cloth, and then lav the 
straightened strands along the twisted parts of the 
opposing wire which has also been cleaned. A single 
strand of one wire is then wrapped around both the 
other wire and the remaining strands, the process being 
repeated with both „wires until all the strands are 
wrapped. This will give a very neat and efficient joint. 
which will remain electrically sound. This method is, 
of course, well known to telegraph engineers. 

At this time of the year, when the leaves are growing 
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fast, trouble is being occasioned by leakage. {о earth 
through wet foliage in contact with the aerial wires. 
Leaves may also interfere with the lead-in wires. It is 
important to keep the bare wire well away from any- 
thing which may take the current straight to earth in- 
stead of through the instruments. The earth wires, too, 


may cause trouble, either at the point where they are: 


connected to the waterpipe (usually a damp and fairly 
inaccessible spot) or where they are soldered to an earth 
plate. | 

Aerial insulators should’ be occasionally cleaned, 
particularly in smoky towns, for the fihn of carbon 
deposited by the smoke is a fairly good conductor and 
may give rise to leakage. There is little to be gained 
by cleaning the wires themselves, but in districts where 
there аге corrosive funes in the atmosphere, the 
enamelled variety of aerial wire is to be recommended 
in preference to the more usual bare wire.. In districts 
where the. air is pure, bare wire will give just as good 
resulte. | ! i 

Trouble in a receiving set шау вошеёппев Бе traced to 
the variable condensers made up of sets of interleaved 
plates (usually of aluminium). These plates are 
separated by a very small air space, and any grains of 
dust which have worked their way into the set may cause 
short circuits and a consequent failure of signals. The 
well-known woolly pipe-cleaners obtainable from the 
street hawkers are excellent for cleaning between the 
plates, and if а trace of oil or vaseline is rubbed on the 
cleaner before it is inserted, this will help to collect the 
dust. 

On several occasions I have heard of trouble being 
experienced through pencil marks on the ebonite of a 
wireless set. Sometynes a line has been drawn between 
two terminals, and signals have disappeared. This is 
due to the fact that the graphite of which the pencil 
line is composed is a conductor, and the wireless cur- 
rents have preferred to take this non-inductive path 
rather than the highly-inductive way through the instru- 
ments. 

In a large number of cases sets are being brought back 
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to the dealer with complaints that they will not work, 
for no other reason than that the purchaser does not 
know how to tune them. In spite of the fact that most 
broadcast receivers are extremely simple to operate, 
some people disdain to look at the instruction cards 
and booklets. It is excellent policy to spend half an 
hour in the home of the purchaser, showing him how to 
operate the set. The goodwill so created will unfail- 
ingly lead him to consult you when he wants a better 
set or further apparatus to work & loud-speaker. Good 
business is also to be done by demonstrating loud- 
spéakers in the homes of purchasers of sets not so 
equipped. If signals are good enough to be heard in 
one or two pairs of telephones, the addition of a two- 
valve note magnifier will give strength enough to work 
a loud-speaker. 

Although 1 have not yet heard of its being. done, there 
would appear to be profitable business in hiring-out 
loud-speaking equipment for socials, garden parties, 
&c. No one wishes to wear telephone headpieces in 
the garden, and in any case it is: not convenient 
to run a number of leads from the instruments 
across a lawn, but a single long lead can be run 
from the apparatus to a loud-speaker, which can. be 
placed in any convenient spot, and as the high-frequency 
eurrents do not traverse this part of the apparatus, 
there is no need to take any special precautions in the 
wiring. 

The hints given in this article are meant to be applied 
in those cases where the dealer cannot conveniently send 
the receiving apparatus to the makers for repair. It 
is, of course, by far the best policy to send faulty 
apparatus to the firm that made it, and the better manu- 
facturers much prefer to do their own repairs. There 
is. nevertheless, a great deal of “© nameless ’’ apparatus 
in use, and the thousands of home-made sets are not to 
be ignored. А little help given to an enthusiastic school- 
boy may very likely lead to his father coming to the 
dealer for something ''really good," as, once the joys 
of broadcasting have been sampled, the parents usually 
want a well-made permanent set. zi 


THE MANUFACTURE OF TIME SWITCHES. 


Some Venner Specialities. 


THE expression '' time switch " may be a misnomer, for one 
does not switch time; however, in that respect it does not 
stand alone, and by use and wont it has become established 
as a household word in the electrical industry. In giving it 
that status no firm has had a larger share than Messrs. Venner 
Time Switches, Ltd., whose products are known throughout 
the world, and in the course of a recent visit to their works in 
Westminster we discovered the reasons why they have attained 
so high a reputation : in two words, they are `` accuracy ” and 
“ reliability.” | 

The function of a time switch is to operate at a certain time 
or times, daily or otherwise, without human assistance, and to 
do this day after day without fail. lt resembles, in fact, & 
miniature automatic sub-station—a subject of which we have 
heard so much of late—with the difference that the time switch 
functions at regular intervals on a fixed load, whereas the 
sub-station depends for its actuation upon the magnitude of 
the demand; but in one respect they are identical, in that the 
fundamental purpose of both is to economise in labour. 
Obviously a time switch which cannot be depended upon to do 
its work with certainty, or which does it at the wrong time, 
is worse than useless. How the Venner apparatus 1s endowed 
with the qualities to which it owes its success will be briefly 
indicated in what follows. 

In the first place, the efficient performance of the switches 
depends upon the use of an accurate timepiece—with one ex- 
ception, namely, the case in which ghe clock 1s wound and set 
every dav; 14-day and 45-day clocks have to be of the highest 
class of design and workmanship, far superior to the ordinary 
domestic or industrial clock. Moreover, the pendulum type 1s 
wholly unsuitable for time-switch purposes; the clock must be 
of the balance-wheel tvpe, with jewelled pallets and bearings 
(which are indispensable to accuracy and durability) and a 
Breguet hairspring, which minimises side thrust on the pivots 
and otherwise conduces to good timekeeping. The greatest 


4 


obstacle to the maintenance of a steady rate is not, as com- 
monly supposed, the expansion of the balance-wheel and 
spring with rise of temperature, but the variation of elasticity 
of the hairspring with temperature, and this can be almost 
completely overcome by the choice of a suitable material for 
the spring, as has been demonstrated by M. Guillaume, direc- 
tor of the International Bureau of Weights and Measures. 
Another important factor is the mainspring, which, to give 
uniform running over a period of 14 days, must be exception- 
ally long (18 ft. or more). It is found in practice in connec- 
tion with street lighting that a sufficiently close approximation 
to lighting hours can be made by setting the clocks once 9 
fortnight, but to provide ample margin, the spring is able to 
drive the clock for 18 days. l'or many purposes, however, a 
longer period is required, and a correspondingly long spring 
is impracticable; hence a stiffer spring with a fusee drive is 
employed, the variable torque of the spring being compensated 
for by the varying diameter of the fusee. An important de- 
tail is the use of a steel chain with the fusee; the substitution 
of catgut or stranded wire, as practised on the Continent, is 
fatal to reliability. As time switches have to be installed 
under trying conditions, in lump-posts, workshops, &c., the 
clocks are specially designed to be dust proof in themselves, 
so that dust is excluded even when the outer case containing 
the clock and switch is open. 

Turning to switches, it should be remarked that those 
made by Venners are invariably operated mechanically and 
not electrically: the more direct the relation between the 
clock and the switch, the less the chance of a weak link in the 
chain resulting in failure. Obviously this imposes a heavy 
additional load on the clock spring. which further emphasises 
the necessity of first-class construction. In the case of the 
largest switches it has been found desirable to install a special 
very powerful spring to actuate the switch 1nechanism, under 
the control of the clock, but usually the clock mainspring pet- 
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forms both functions. To reduce the mechanical effort re- 
quired to the minimum, mercury contact switches have been 
used most successfully for sizes up to 50 amperes, long experi- 
ence having enabled the early defects to be eliminated. The 
actual contacts are copper to copper, the chief function of 
‘the mercury being to flood the contacts and lower the resist- 
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Fic. 1.—Venner ''T.O.B." Automatic Om-SwitcH; TRIPLE- 
POLE, 100 A, 600 V. 


ance; two mercury cups are used in series, giving a double 
break, and the cups are fitted with special caps which prevent 
the mercury from being blown out in the event of overload. 
For larger currents, however,—up to 400 A, 600 V, single-pole 
and 300 A, triple-pole—an oil-break switch is found preferable. 


Fia. 4.—Sevectrve SWITCH FOR Two-naTE METERS, &c. 


If the function of the time switch is merely to open circuit, 
the clock only has to trip the switch, which is put in by 
hand; this method is often used in connection with the re- 
stricted-hour tariff, and as the switch can be opened and closed 
by hand at all times except during the '' out ” period (when 
the clock gear makes it impossible to close the switch), the 
cost of a separate main switch is saved. But if the switch 
has to be closed as well as opened automatically, a separate 
operating spring is provided, which, without the aid of a single 
sear-wheel, performs the necessary operations for the same 


period as the clock runs (45 days). This mechanism is applied . 
to the latest type of oil-switch produced by Messrs. Venner, 
which is capable of switching on and off a current of 400 A 
at 600 V (fig.1); the oil-switch itself is of the usual fype, 
working in a tank below the case containing the clock and 
operating mechanism. It might be thought that, for. control 
by a clock and operation by a spring, the oil-switch would be 
of a type that could be actuated by a gentle effort, placing 
the minimum load on the mechanism; but this would be a 
wholly erroneous view. The spring is extremely powerful, and 
the switch is closed and opened with a rapidity and strength 
not in the least inferior to the action of solenoid-controlled 
switchgear. The method by which the same spring is em- 
ployed for both operations, without the use of gearing, is ex- 
tremely ingenious; the full force of the spring is exerted 


Fic. 3.—SEcTION or 
MERCURY 
CUP AND TERMINAL. 


Fic. 2.—VENNER "D" 
CHANGE-OVER SWITCH. 


directly on the switch, which goes on or off with a resounding 
bang, offering no chance of failure to act. A rubbing contact 
is secured, and the sparking contacts are readily renewable. 
The clock runs for 45 days. 

Fig. 2 shows a switch which has been widely used for chang- 
ing over from one circuit to another, as when substituting 
glow lamps for arc lamps (or, nowadays, gasfilled eme to- 
wards midnight, and extinguishing the lamps altogether at 
dawn. For this purpose mercury contacts are used, carrying 


Fic. 5.—Tyve “ B.F.” SWITCH, FOR STREET LIGHTING, WITHOUT 
CASE. 


currents up to 15 amperes, d.c., or 30 amperes a.c. (fig. 3). 
The switch is shown in the ''out " position. It runs for 14 
or 45 davs, and can be provided with a selective device (the 
star-whee! seen in fig. 4) which renders it inoperative on, 
any desired day, or days, in the week; moreover, with an ad- 
ditional star-wheel it can be caused to operate at different 
hours on different days. . 

For operating two-rate meters and similar purposes, requiring 
current up to 3 amperes, the switch is provided with contacts 
of platinum—the only metal that can be absolutely relied upon 
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for the purpose. The mechanism is shown in fig. 4, which 
represents a 45-day time-switch with a selective device which 
varies the routine on particular days. This illustration shows 
clearly the 24-hour dial and the pointer (marked '' Time ’’) 
by which it is set, as well as the '" in" and “ out’’ hands 
which actuate the switch. It is a distinctive feature of the 
Venner switch that these hands are on opposite sides of the 
dial; consequently they can be set very close together, with а 
time interval between operations of only 15 minutes if desired. 
If both hands are in the same plane, obviously they cannot 
be so set; and further, if the switch is actuated by hand it 
may be left in the wrong position and be opened by the 
clock when it should be closed, and vice versa. Whilst various 
methods are used by the makers for attaining their ends, the 
action of the mechanism shown in fig. 4 may be of interest. 
The bell-crank lever A carries a detent lever pivoted to the 
end of its short arm; when the hand marked ''in"'' engages 
with A, the latter is pushed to the right, bringing the detent 
(shown black) below a projection N, on the flat spring E against 
which it is pulled by the spring r. When the hand releases А, 
the latter is pulled back by the spring 1 against a stop, at the 
same time raising the spring E and closing the platinum con- 
tacts seen on the right. Later, the hand marked '' out " en- 
yages with the detent lever and pushes the latter to the right, 
releasing the spring E and opening the switch contacts. 

If the above-described routine is to be omitted on a parti- 
cular day, the star-wheel 8 and lever о are provided. The hand 
' in" before engaging with a has to pass the starwheel, and 
pushes it forward one spoke each day. The arm of 8 corres- 
ponding to the selected day carries at the back a pin which, 
on that day,-tilts the lever o, which is pivoted at P,; the other 
end of o presses against the detent lever, and prevents it from 
actuating the spring E, so that the switch is not closed when 
Ais released by the hand. This switch can readily be arranged 
as а change-over switch for single and polyphase circuits, or 
for controlling two circuits at different hours. 

Fig. 5 is a simple switch for street lighting, &c.; its mecha- 
nism is similar to that of fig. 4, but for convenience of re- 
moval for oiling and cleaning it is arranged to plug into the 
case, as shown, without disturbing any connections. This 
switch can also be made with a pair of fuses, so that no other 
switch or fuse is necessury. It runs for 14 days. Without the 
standard case it measures 34 in. high, 23 in. wide, and 23 in. 
deep. Space does not permit us to describe further examples 
of the numerous devices standardised by the firm, but we may 
mention brietly one or two interesting items, such as the 
'" staircase '° switch. This is used to enable the stairs of blocks 
of flats, &c., to be lighted for a few minutes. A person enter- 
ing the building presses a button, putting on all the lights; 
after a predetermined interval (one to four minutes), the time 
switch cuts them off-—but should a second person press the 
button while the lamps are alight they will remain alight for 
the full period reckoned from the second operation. A simple 
time switch is made for shop-window lighting, &c., which can 
be set every day; for this purpose an accurate timepiece is 
not necessary, a well-made alarm clock being adapted to 
actuate a tumbler switch or a knife switch by simple means. 
This switch, of course, is only used for opening a circuit at a 
predetermined hour. Time switches are used for an almost 
unlimited variety of purposes; street lighting, sign and shop 
window lighting, und metering systems are obvious applica- 
tions, but new uses are continually being found, and while the 
company has about 100 standard types, we understand that it 
produces about ЗЮ modified patterns every year to. meet 
special requirements. Amongst the many out-of-the-way uses 
are lighting fires, boiling kettles, lighting church clocks, 
ringing bells (including factory bells to give warning of start- 
ing, stopping, and meal times), staircase lighting, intensive 
egg laying, turning the hall light on and off while the house 
is closed for holidays (to deceive burglars), water-heating cir- 
cuits, &c. Sometimes more than one circuit have to be 
controlled by one time-switch, as when a shop is lighted until 


10 ог 11 o'clock at night and afterwards a police light is left . 


on until daybreak. 

The economy which can be effected by the use of time 
switches may be illustrated by a recent example—an installa- 
tion of 1,700 Venner switches. We understand that after 
allowing for attendance, maintenance, repayment of loan, and 
interest, a net saving of £4,000 will be shown in the first four 
years, and a subsequent annual saving of £2,000 a year. 
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Organising Industry.—A further lecture conference on 
industrial problems, for works directors, managers, foremen, 
and forewomen, is to be held at Balliol College, Oxford, from 
April 19th to April 28rd, inclusive. Mr. B. Seebohm Rown- 
tree is taking a prominent part in the arrangement of the con- 
ference. The lecturers will be Lord Askwith, Sir Richard 
Glazebrook, the Master of Balliol, Mr. Cyril Burt (psychologist 
to the London County Council), Mr. T. Howarth (works 
accountant, Messrs. Lever Brothers, Port Sunlight), Mr. T. D. 
Buttercase (labour director of the Bradford Dyers’ Association), 
Mr. Arthur Pugh (secretary of the Iron and Steel Trades 
Federation), and Mr. Oliver Sheldon. The elimination of 
waste in industry will be the general subject of the lectures 
and discussions.—The Times. 


LEGAL. 


Wareham Electric Supply Co., Ltd. 


On April 6th, at the Dorchester County Court, before his 
Honour, Judge Hyslop Maxwell, an application was made 
under the Companies Acts, 1908-17, in the matter of this com- 
pany by Canon Selwyn Blackett, the chairman of the directors 
of the company, in consideration of an offer made for the pur- 
chase of the land, works and plant of the company, that all 
further proceedings in the formal winding up of the company 


_ should be stayed. . 


Mr. NEVILLE JONES, who appeared on behalf of the 
petitioner, said that the company was incorporated in 1920 to 
carry on electrical undertakings. In 1922 it was resolved that 
the company should be voluntarily wound up and Mr. A. li. 
Edwards was appointed liquidator. -A sale of all the com- 
pany’s assets was duly advertised, but before the sale, an 
offer of purchase was made on behalf of two Bristol gentle- 
men. The liquidator recommended that the offer be accepted, 
and they hoped that by the terms of the offer, and liabilities 
having been cleared, they would be able to distribute a divi- 
dend of 3s. in the £ to the shareholders. His clients, who 
were buying the undertaking, were paying costs. The whole 
idea was to get the benefit of this special electric light order. 
His clients could go to the sale and buy the undertaking at a 
much cheaper price than what they were giving, but they 
were getting the benefit of the Electric Light Order. The 
Electricity Commissioners were very loth to transfer those 
orders. | 

His Honour granted the application. 


NOTES FROM CANADA. 


(From Our Special Correspondent. ) 


THE growth of the loads on some of the systems operated by 
the Hydro-Hlectric Power Commission of Ontario during the 
past few years has been remarkable, and a shortage of power 
will be felt in no less than nine of the systems in the near 
future. This is particularly true in the case of the Niagara 
system, which is by far the largest. It is only twelve months 
since the first 55,000-h.p. generator was installed at Queens- 
ton; now there are four and each of them has been carrying 
this winter, simultaneously, a load of 60,000 h.p. The fifth 
generator is believed to be nearly completed and three more 
of 55,000 kVA each—one from the Canadian Westinghouse 
Co. and two from the Canadian General Electric Co.—are now 
on order. The Commission already estimates that the whole 
of the power to be generated by the Queenston Chippawa 
Power Development, about 650,000 h.p., will be absorbed by 
1926. According to a statement made a few weeks ago Ly 
Sir Adam Beck, the Commission has in view the construction 
of two additional power canals, each of half a million horse- 
wer. 
The use of electric cooking ranges, due to the very low rates 
for energy charged by the municipalities served by the Com- 
mission, 18 very popular, and there are now nearly 19,000 m 
use in Ontario and some cities have as many as one to every 
six or seven families. Toronto has been connecting up new 
electric ranges recently at the rate of 100 or more per month. 

Owing to the difficulty of securing adequate supplies of coal 
in Ontario, which has been experienced this winter, many 
electric heaters have been made use of to conserve domestic 
supplies of fuel. 

In order to eliminate the risk of breakdown of means of 
communication due to storms the Commission is having 21 
radio stations installed in various terminal and switching 
stations. — Several of these radio stations are already com- 
pleted and it is expected that they will be very useful in case 
of need if the ordinary telephone system is out of order. 

Extension of rural lines is taking place rapidly; about 1,500 
new rural consumers were connected up during the past year 
and the Commission's work for farmers and in the country 
districts generally will in time have a decided influence 1n 
inducing people to remain in such districts instead of flocking 

the cities. . | 
The chairman of the Toronto Hydro-Electric System 
announced not long ago that by the year 1929 the city would 
need 235,000 h.p. without counting the requirements of the 
local street railways (tramways); the load is growing at such 
a rate as to double itself every ten years at present, although 
this does not equal the rate for the Dominion as a whole for, 
according to the Water Power Branch of the Department of 
the Interior at Ottawa, the load of the Dominion is doubling 
itself practically every seven years. 


зз a сыс ыиы ну сыл SE KEEN 


The E.C.A. Dinner.—The secretary of the Electrical Con- 
tractors’ Association is receiving many applications for tickets 
for the annual dinner, which is to be held on April 24th, and 
he asks us to state that these are only supplied to members of- 
the Association for themselves: and their friends. It 1s sug- 
vested, therefore, that those gentlemen who wish to be present ' 
should get into touch with a member ofthe E.C.A. 
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THE McLAGLAN SYSTEM OF RESUSCITATION FROM ELECTRIC SHOCK. 


As briefly mentioned in a previous issue, Mr. John A. Brown 
read a paper on '' Resuscitation ” before tlie West of Scotland 
Branch of the ASSOCIATION OF MINING ELECTRICAL ENGINEERS 
on February 17th. 

The following notes have been abstracted from the Mining 
Electrical Engineer, the Association's journal, in which the 
paper was reproduced. 

The Regulations under the Coal Mines Act (1911) enforce 
the exhibition of a notice containing directions as to the 
restoration of persons suffering from electric shock. The 
methods generally in use are the Sylvester, Schafer, and 
Labord systems. These treat the muscular and respiratory 
systems only and leave the nervous system alone. 

In most cases of shock life is pronounced to be extinct when 
it is found.that the heart's action has stopped, but a person 
who has died from shock is not actually dead until the initial 
stages of putrefaction have set 1n, as the nerves remain alive 
long after the heart has ceased to beat. 

No definite statement can be made as to Just what current 
strength passed through the body will prove fatal, as this 
varies with the condition of the individual and the situation. 
There is no doubt, however, that a current of 1 amp. passing 
through the brain or vital organs would prove fatal. 

The system about to be described, in general, consists of 
the application of pressure to certain nerve centres, which 
stimulates the nerves and causes a reaction of the heart. It 
was discovered, by Capt. Leopold Mclaglan, after whom it 


has been named, in Japan, being a development of the ancient 
" Katsu ” system, which appears to have been known as far 
back as 200 B.c. 

The nerves which are affected are those of the pectoral 
arch (the arch formed by the collar bones or clavicle) where 
the thinness of the tissues and other matter leaves the nerves 
to the heart most exposed. The other nerve centres affected 
ure the pneumogastric centre (where the nerves of the lungs 
are connected to the cerebro-spinal system), and the auditory 
nerves to the brain. 

With the aid of the following figures and instructions it 
should be possible for any person to apply this system of 
resuscitation :— 

Fig 1.—Place the subject in а sitting position, supported 
by the operator's right or left knee. Place the thumbs at the 
pectoral arch and bv applying pressure at this point with 
the fingers resting firmly on the diaphragin of the chest, the 
pressure 18 applied with both fingers and thumbs downwards 
and upwards, This 15 continued for some time, and the effect 
is to stimulate the nerves of the heart, which cause the dia- 
phragm to slightly expand and contract, thereby making the 
subject inhale and exhale. 

Fig. 2.—Just as the thumbs are applying the pressure to 
the chest a blow is delivered by the operator's knee on or 


about the seventh dorsal vertebra. + This tends to stimulate 
the pneumogastrie centres and assists in causing the dia- 
phragm to expand and contraec, and bv this greater inhala 
tion and exhalation bring the dilation of the heart to its 
fullest cea pae TA" and the hlood IS circulated through the bodv. 

Mig. =; \nother point at which the blow сап be delivered 
is the third from the last vertebra, which tends to stimulate 


the nerves of the spine. 


Electric shock undoubtedly affects the whole nervous sys- 
tem and the state of unconsciousness or death itself is thus 
brought about. This system appears to be the only practical 


Fic. 2. 


method of bringing about resuscitation, because it deals pri- 
marily with the expansion and contraction of the diaphragm, 
thereby causing the subject to exhale and inhale. At the 
same time the thumb pressure on the pectoral arch, together 
with the blow which is delivered on or about the seventh 
dorsal vertebra, and shouting out as the blow is delivered, 


Fig. 3. 


stimulates the «auditory nerves of the brain, all act as a 
counter-shock, thereby causing a condition of resuscitation. 

Because a person is found apparently dead beside electrical 
apparatus it should not be at once concluded that he has 
received an electrical shock. There are a few simple means for 
ascertaining whether or not this is the case. The person 
should be examined for signs of burns; in cases of shock the 
eyes are rendered '' foggy,” and sometimes a star fracture 
appears in the eve lens: or the blood may be examined for 
signs of disintegration. 

The system, in common with other methods, may be used 
in cases of drowning or of unconsciousness due to general 
shock or accident. 


Y ades NA 
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THE RADIO SOCIETY 


We have received from the Radio Society of Great Britain 
the following memorandum upon broadcasting, which has been 
handed to the Postinaster-General : — 

The Radio Society of Great Britain is an organisation repre- 
senting about 160 of the wireless societies scattered throughout 
` the British Isles, and about 30,000 persons. The Society in- 
cludes men of science who have worked upon the fundamentals 
of wireless, engineers and designers, artisans and operators, 
und an even larger nuniber of non-professional students of the 
subject. All these meet with the common ideal of spreading 
the study of electricity in one of its most fascinating phases 
ainong all classes of the community, and join hands in the 
public-spirited endeavour to foster wireless science in the 
national interest. : 


The study of wireless 1s one of the best gateways to all elec- 
trial knowledge. The design and construction of wireless ap- 
paratus is a valuable part of electrical education. The practice 
obtained by actual use of the apparatus is an excellent way of 
acquiring skill in manipulation, and makes the amateur a parti- 
elpator in the regulation of the world's wireless traffic. All 
this is inunensely to the public advantage; for, in the first 
place, m our modern electrical. civilisation our commercial sur- 
vival depends upon the attention given to electrical subjects. 
In the second place, the existence of a nucleus of persons 
trained in wireless is an imimortant contribution to the national 
security. In the third place, the wide dissemination of elec- 
trical thought produces an atmosphere that fosters electrical 
ability and facilitates the emergence of electrical genius. Un- 
less this encouragement exists we shall become even more in- 
debted than we are at present to foreign discovery and inven- 
tion, and we shall have to pav an even larger tribute as royal- 
ties on foreign patents than we do to-day. 

The Radio Society of Great Britain can, therefore, claim that 
its activities are in the highest degree of national importance, . 
and it need hardly be said that in spreading a love of the study 
or practice of wireless the Society 18 absolutely disinterested. 
In this spiriti the Society hus welcomed the advent of Broad- 
casting for at least two reasons :—It appears probable that all 
those who listen-in frequently will gain information of the pos- 
sibilities and of the limitations of wireless intercommunication, 
and it is probable that some of those who begin by listening- 
in for amusement шау be led on to take a thoughtful interest 
in this branch of science. The Society, therefore, looked for- 
ward hopefully to the rapid multiplication of students, con- 
structors and operators of wireless apparatus. 

Three or four months’ experience of broadcasting have 
brought unexpected consequences. For instance, practice in 
the art of receiving signals with modern apparatus has been 
made dithcult or physically inipossible in certain areas at cer- 
tain times. Again, many new restrictions have been imposed 
on old licence-holders, and the obtaining of new licences has 
heen made less easy. All this is so clearly against the public 
Interest and affects so many members of the Radio Society 
that the matter has been forced to the urgent attention of .the 
Committee. 

The principal ways in which members of the Society and 
others are affected adversely may be suminarised as follows :— 

(a) Experimental receiving stations within a few miles of 
a broadcasting station are jammed so badly that practice in 
picking up other stations, in learning the Morse code, and in 
testing apparatus are impossible during the hours usually 
available to the experimenter. It is even impossible to cali- 
brate à wave-ineter for strictly scientific purposes. 

(b) Experimental transmitting stations are greatly hampered 
because the co-operating station is jammed and because it is 
impossible to intercept before transinission on the licensed 
wave length in the manner required by the permit. A branch 
of science with high potentialities is thus destroyed during a 
large portion of each dav. 

(c) The existing broadcasting regulations prohibit an owner 
from studying or improving his own apparatus. This pro- 
hibition if it could be enforced would be an edict compelling 
ignorance, and would destroy the only chance that broadcasting | 


had of being of national educational value as well as an enter- 
tainment. | 


(d) The granting of experimental licences has been made 
more difficult rather than more easy and serious would-be 
learners of wireless science are hindered in beginning their 
studies. This is quite contrary to the public interest, and 
appears besides to be contrary to the intention of the Act 
of Parliament. It is said to have led to much evasion of the 
regulations and possibly to infraction of the law. 

(e) The selling of apparatus in sealed cases is tending to 
lower the standard of manufacture and the limiting of designs 
to certain standard types usable only in this country cannot 
but react most injuriously upon all attempts to build up an 
export trade in wireless apparatus. 


t 


AND BROADCASTING. 


The Committee collected a numter of suggestions for the 
amelioration of the disadvantages enumerated above. The tech- 
nical suggestions included the following :— 

1.—The Broadcasting stations should be prohibited from 
emitting high-frequency harmonics or overtones, and should 
be restricted absolutely to their proper wave lengths. 

2.—The power to be employed should not be allowed to ex- 
ceed an allotted figure. | 

3.—Modern methods of modulation should be made compul- 
sory. | 

4.—More blank hours should be arranged for the use of 
students of wireless, especially on Sundays, and the hours 
fixed should be adhered to. It is stated that at present the 
blank hour is frequently filled illegitimately, and the broad- 
casting station thereby becomes a permanent obstacle to the 
worker. For the benefit of the listener-in the blank hours 
night be taken in rotation by the various broadcasting sta- 
tions. 

The Committee also discussed a number of suggestions for 
the improvement of the present system of licences. As de- 
sirable guiding principles 1t was agreed that every competent 
British subject must retain his right to possess a licence for 
experimental work, must remain entitled to construct and to 
use his own apparatus under the licence, and must not be 
coerced into paving any suin or sums towards the Broadcast- 
ing Co., 1f he does not use the entertainment they provide, 
always excepting any proportion of the usual licence fee 
which the Postmaster-General inay allocate to the company. 

The following scheme of licensing was agreed upon as likely 
to be satisfactory to all parties concerned. Í 

Three kinds of licence might be issued :— 

(1) The broadcasting licence, for use with apparatus marked 
B.B.C., fee 10s. 

(2) The experimental licence at a low fee for qualified per- 
sons not listening-in to the broadcasting transmissions, say 
103. 

(3) The hstening-in licence, allowing Ње use of апу appara- 
tus, bought or home-made, for the purpose of listening-in, fee 
20s. The Broadcasting Co. might supply holders of this 
licence with a neat badge, changed annually, as acknowledge- 
ment of payment of the fee. Such a badge suspended near 
the apparatus would serve as a guarantee of payment for the 
entertainment. 

The Committee suggested that a fourth kind of licence might 
a to hotels, restaurants, kinemas, &с., costing £5 or 

It was agreed that the Society could not accept the sugges- 
tion that anv form of licence should be endorsed with a re- 
quirement that any component parts purchased under the 
licence must be marked B.B.C. The Society would offer no 
objection to an endorsement limiting purchasers to components 
marked of British manufacture. | 

The Committee decided to put on record its demand that 
action taken on the above suggestions should not affect the 
enjoyment or issue of transmitting licences for experimental 
Purposes. 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. ] 


THE House of Commons. re-assembled, after the Easter 
Recess, on Monday, April 9th. 


Radio Transm Aag Licences.—On April 9th, Sir R. B. 
CHADWICK asked the Postmaster-General whether, in view of 
the fact that he had undertaken to lay upon the table of the 
House the licences to be issued to companies for the conduct 
of radio services, he would also lay upon the table the licences 
which had been issued to the various cable companies. 

Major BaiNsTON said that licences to land telegraph cables 
in this country were granted by the Board of Trade and the 
Post Office in conjunction; but those granted to the principal 
cable companies were now due for renewal. When the new 
licences had been issued, copies would, if desired, be laid 
upon the table. 


Municipal Tramways.—On April 9th, Colonel ASHLEy, 
Parliamentary Secretary to the Ministry. of Transport, in- 
formed Mr. Clarry that there were in Great Britain at March 
Sist, 1022, 159 tramway undertakings owned by local autho- 
ritics. The total capital expenditure on these undertakings 
up to that date amounted to £65,085,736, including £8,681,621 
for street improvements and old systems superseded. A con- 
siderable proportion of the loans raised to meet this expendi- 
ture had been redeemed or provided for by accumulations in 
redemption funds, but the amount was not readily ascer- 
tainable. The results of working two minor undertakings not 
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operated by the owning authority were not available, but he 
had grouped the results of working the remaining 157 under- 
takings into six classes :— 

Class 1. Undertakings which showed a credit balance for 
the year after meeting all charges, including capital redemp- 
tion and reserves.’ Class 2. Undertakings which after meet- 
ing all charges, including capital redemption, made reserves 
in excess of the amount available from the year’s working. 
Class 3. Undertakings which after meeting interest and 
capital redemption were unable to meet income tax and other 
appropriation. charges in full. Class 4. Undertakings which 
alter meeting interest charges were unable to meet capital 
redemption in full. Class 5. Undertakings which were unable 
te meet interest charges in full. Class 6. Undertakings which 
were unable to meet their working expenses. 


Number of Undertaki ngs : 


Class 1. Class9. Class 3. Clase4 Class 5. Class 6. Total. 
BL 9 14 80 9 14 107 


Capital Expenditure : 


£ £ £ £ £ £ £ Я 
33,000,336 1,430,663 21,899,735 5,978,696 1,713,920 1,420,316 61,839,686 


Net Income: 
1,039,493 


3,519,538 108,446 219,837 64,424 22.891 4,958,987 
(Debit) | 

Cupital Charges: - 
8,202,879 — 195,888 1,302,617 296,295 134,631 91,706 5,183,969 
Balance, dr. 

— 27,392 263,124 76.898 70,210 111,507 25 1.982 
Balance, cr. cj 

496,619 — = — = = — 


Leafleld and Cairo Radio Stations.—On April 9th, Major 
Вакхѕтох, replying for the Postmaster-General, informed Sir 
R. B. Chadwick that the estimates of £49,000 and £36,000 per 
annum represented the total expenses proper to the Cairo and 
leafield. Post Office radio stations respectively, including 
salaries and allowances of the engineering staff at the stations 
and adequate provision for overhead charges in each case. In 


calculating the revenue proper to the stations, suitable deduc- ` 


tions had been made for the use of the landlines and for the 
collection and delivery of telegrams. Of the revenue for the 
nine months, May to January last, about 75 per cent. in the 
case of the Cairo station, and about 70 per cent. in the case 
of the Leafield station, was derived fram commercial traftic; 
kut if the official. tratfc transmitted by these stations 
had not been sent by this route, it would have had 
to go by other routes at an equal or greater cost; and its 
value was therefore properly credited to the stations. The 
leafield station was opened for traffic about 18 months ago. 
The revenue was increasing, and was now nearly sufficient to 
meet the expenses. The revenue of the Cairo station, which 
was opened less than a year ago, was also increasing, but 
pending the provision of facilities for radio communication 
bevond Egypt, it could hardly be expected that the revenu 

would balance the expenditure. - 
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REVIEWS. 


The Quantum Theory. By Fritz REICHE. Рр. v+183; figs. 
14. London: Methuen & Co., Ltd. Price 6s. net. 


Everyone who is interested in physics, indeed everyone con- 
versant with any of its branches, will have heard, by now, 
that there is such a thing as the quantum theory. Some will 
have heard about it, no doubt, with feelings of distrust, such 
as notions which are subversive of our fixed beliefs in the 
constitution of things are apt to provoke. Others will have 
received the news with exultation, as upon the opening of a 
new window, disclosing new and unsuspected vistas in the 
heavens. To all alike the book of the above title, now before 
us, should be welcome. It is a translation by H. S. Halfield 
and Henry L. Brose of the work of Fritz Reiche, professor of 
physics in the university of Breslau. Тһе work should be 
welcome, in the first place, because the circumstances which 
gave rise to the theory, and indeed necessitated a modification 
of the classical laws by which the behaviour of matter was 
supposed to be governed, are nowhere more clearly set forth; 
and, in the second place, because, while the triumphs of the 
new theory are described with admirable simplicity, and with 
as little recourse to mathematical reasoning as the subject 
permits, its imperfections and present limitations are pre- 
sented with equal candour and precision. Another merit, and 
one which will specially appeal to busy people, is that of 
brevity. The author deals adequately with the origin of the 
quantum hypothesis, the familiar classical statistics, the de- 
velopment and ramifications of the quantum theory, the ex- 
tension of the doctrine of quanta to the molecular structure 
of solid bodies, the application of quanta to the theory of 
pases, the explanation of optical series by the quantum 
theory, the quantum theory of Róntgen spectra, the develop- 
ment of the quantum theory for several degrees of freedom, 
and the phenomena of molecular models—in about 40,000 


words, covering 125 pages. Another 50 pages are occupied 
with mathematical notes and references, by means of which 
anyone who so desires inay hunt up the papers by which the 
original discoveries were recorded and communicated, aud so 
follow the mathematical investigations as they were originally 
set out. 

The author of this treatise, after surveying the whole struc- 
ture of the quantum theory in broad outline, as it is now 
developed, declares his admiration for the achievement it pre- 
vents, and pays tribute to those few '' who clear-sightedly 
recognise the necessity for the new doctrine and fought against 
tradition, thus laying the foundations for the astonishing 
successes which have sprung from the quantum theory in so 
short a time." The theory, in fact, is just as old as is the 
century we are living in. Then he goes on to say: '' None 
the less, no one who studies the quantum theory will be 
spared bitter disappointment. For we must admit that, in 
spite of a comprehensive formulation of quantum rules, we 
have not come one step nearer to understanding the heart of 
the matter. That there are discreet mechanicaland electrical 
systems, characterised by quantum conditions and marked out 
from the infinite continuity of ' classically ' possible states, 
appears certain. But where does the deeper cause lie which 
brings about this discontinuity in nature? Will a knowledge 
of the nature of electricity and of the constitution of the elec- 
tromagnetic field serve to read the riddle? And even if we- 
do not set ourselves so distant a goal there remains an abund- 
ance of unanswered questions. "The decision has not yet been 
made as to whether, as Planck's first theory requires, only 
quantum-allowed states exist (or are stable), or whether, 
according to Planck's second formulation, the intermediate 
states are also possible. We are completely in the dark about 
the details of the absorption and emission process, and do not 
in the least understand why the energy quanta ejected ex- 
plosively as radiation should form themselves into the trains 
of waves which we observe far away from the atom.” ‘Is radia- 
tion really propagated in the manner claimed by the classical 
theory, or has it also a quantum character?" The fact. is 
that the united efforts of men of science have hitherto been 
directed to finding an explanation of all material phenomena, 
which shall show them to conform with the behaviour to be 
observed in billiard balls. ‘This, at least, was the case until 


| their efforts were distracted by. these novel hypotheses. If 


the conceptions of a hard, impenetrable and perfectly elastic 
sphere would not suffice to explain a natural phenomenon they 
were generally able to explain it by conceiving the body under 
observation to be made up of a number of smaller balls 
answering this description and subject to various laws analo- 
gous to that of gravitation. So we passed from particle to - 


molecule, from molecule to atom, and from atom to 
electron. To pursue the analogy offered by billiards: 
the halls were round, the table was smooth and the 
cushions were perfect; but now pockets have been 


discovered. The balls are found to disappear mysteriously 
and reappear in a quite unaccountable manner in baulk. 
That seems to be the most homely illustration that can be 
devised to indicate the kind of phenomenon which physicists 
are now called upon to explain. 


A Dictionary of Applied Physics. | Edited by Sir R. GLAZE- 
BROOK, K.C.B., D.Sc., Vols. I, П and III; illustrated. 
London: McMillan & Co., Ltd. Price 63s. per volume. 


This work of reference is intended to bring the most 
approved methods in all branches of the subject within the 
compass of five volumes, in a form readily available to a per- 
son requiring immediate information. The latest results of 
research are comprised, so that it should prove a valuable 
adjunct to the library of those engaged, whether in educa- 
tional work or in those branches of manufacture which are 
concerned with the application of physics to industry. The 
manufacturer or his adviser must know where he may find the 
latest and most accurate information regarding any of the 
physical processes employed in his business. This information 
is for the most part stored in the brains of active workers or 
scattered in the proceedings of learned societies. During the 
last 25 years the sources of such information have been greatly 
multiplied. The National Physical Laboratory was opened in 
1900 and since that time universities and technical colleges have 
greatly increased ; moreover, recent years have seen the growth 
of the Department of Scientific and Industrial Research, as ex- 
hibited in research associations, studentships and skilled 
research workers. It is a great thing that an attempt should 
be made to bring all this new knowledge. together within the 
covers of five volumes, and, judging by the quahfications of 
Sir Richard Glazebrook and the names of princival contribu- 
tors to the work, there is every reason to expect that: the 
attempt will be satisfactorily carried out. The contents of 
the first three volumes now leave little doubt as to that. 

Turning over the many pages of this great work, the ques- 
tion forces itself upon us: given а quantity of useful informa- 
tion, by what arrangement will it be rendered most easily 
available to those who wish to make use of it? Obviously 
this must depend both on the nature of the information and 
the nature of those for whose use it is to be made available, 
and the system adopted must be one the users will under- 
stand. If the information were historical a temporal sequence 
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would be sure to be best, because no one needs the lapse of- 


time to be explained to him. If the information consist of 
telephone numbers the alphabetical arrangement would be 
hest, because everyone knows his alphabet; but even here a 
geographical arrangement is superposed, since we must have a 
separate telephone directory for each town. Оп the other 
band, no one would ever think of presenting the information 
given in the books of Euclid in the form of a dictionary. 
These, and other instances that will readily suggest them- 
selves to the reader, indicate that while the alphabetical sys- 
tem is best adapted for discrete facts related facts are best 
presented in their natural relations when these are known to 
the people for whose use the arrangement is made. But how 
if these relations are but partly known or have been known 
and partly forgotten? And how if the information can be 
arranged according to several systems, all of them equally 
natural? And so we come to information of the kind which 
it is the aim of this dictionary to arrange in the most satis- 
factory manner possible. As a matter of fact for information 
of this kind no one system is satisfactory by itself. The best- 
arranged treatise on any such subject is improved by a good 
index; and when the information is arranged, like an index, 


in a cyclopadia of the subject, some concise treatise is wanted 


by a new-comer before he can benefit by this system. In 
other words, a grammar is needed as well as a dictionary. By 
tuo close adherence to an alphabetical arrangement repetition 
is favoured until it becomes impracticably great, so that а 
dictionary of any science must consist of a number of articles, 
composed of information logically arranged, and these articles 
must: be put into alphabetical order. It then becomes a ques- 
tion, with. hundreds of facts, into which article any one of 
them should go. Such questions are often very difficult to 
answer, and although the difficulties are allayed by copious 
cross references, these also are:a tax upon the inquirer's time 
and attention. Every one must have heard the story, or some 
variant of it, according to which an inventor in difficulties, 
when turning over the leaves of a chemical dictionary, 
happened upon the exact formula he required to perfect his 
invention. · In his excitement at finding his problem solved 
and his troubles ended he most imprudently banged the book 
shut. But alas! he had not noted the formula with exactness, 
and he could never ngain find the passage it occurred in 
though he sner:t weeks looking up every word he could think 
of in any way connected with the subject. 

In the work before us the optimum balance between alpha- 
betical and logical arrangement has been sought; in the first 
place, hy dividing the whole matter comprised into five 
branches and allotting one volume to each; thus Vol. I, 
mechanics, engineering and heat; Vol. II, electricity ; Vol. III, 
meteorology, metrology and measuring apparatus; Vol. IV, 
optics, sound and radiology; Vol. V, metallurgy and aero- 
nautics. There must be many cases where the inquirer will 
not know which volume to open first, but that is inevitable. 
In each volume the matter is collected in articles, generally 
some pages in length, supplemented with cross references, by 
which whoever consults it may find his way to the particular 
place where the information he seeks is to be found. 

The proof of a pudding is in the eating, and a man must 
have used the dictionary for some time before he can testify 
effectively to the convenience of the system upon which its 
contents are arranged, but so far as we have been able to judge 
from several tests, the volumes yield up their riches with 
wonderful readiness, and should prove a boon to all who need 
to bring themselves up to date, hurriedly, in any branch of 
the subjects dealt with. 


Тһе Amateur's Book of Wireless Circuits. 


"keeping; and definitions and nomenclature. 


Your Broadcast Receiver, and How to Work It. By Percy W. 
Harris. Pp. 68, illustrated. London: The Wireless Press, 
Ltd. Price 6d. net. | 


This little book is intended to be helpful and interesting to 
the non-technical owner of a broadcast receiver, and it should 
certainly attain its ends, as it is clearly written, is full of sound 
practical information, and contains enough simple theory to 
make the information intelligible. | 

The author calls the attention of manufacturers to the fact 
that.the leads of telephone receivers and corresponding ter- 
minals on the sets should be marked positive and negative, so 
that connections may always be made correctly, and the sensi- 
tiveness of the telephones thereby prolonged. This is a point 
which very seldom receives attention, so far as the sets are 
concerned. 

The book closes with a chapter entitled ' Reaction: Its Use 
and Abuse," which those with broadcast receivers would do 
well to read over, at frequent intervals, to their friends who 
are fortunate enough to have experimental licences. 


By F. H. Haynes. 
Рр. 107, 111 diagrams. london: The Wireless Press, Ltd. 
Price 2s. 6d. net. 


The circuits are progressively arranged with explanatory 
notes of a practical nature. 

The book is intended to serve the amateur experimenter as 
a circuit reference. book and as a record of devices employed | 
in modern radio practice. It fulfils its purpose well. 


The Manual of Up-to-date Organisation and the Science and 
Practice of Cost and Works Accountancy. Ву G. T. 
TURNER and B. Woop. Pp. 192. London: The School of 
Cost and Works Accountancy. Price 10s. 6d. net. 


Tor the cost and works accountant, it is doubtful if a more 
instruetive book has been published thun the one under review, 
and it is a tribute to the authors that so much matter has been 
compressed into 192 pages without sacrificing detail and 


` reducing the volume to the status of a text-book. 


As may be expected from the title, the book is instructive 
rather than attractive (in the popular sense), although the 
chapters on organisation and stocktaking form interesting read- 
ing, and should appeal to the factory man, as well as to the 
accountant. In the main, however, it is the latter who will 
appreciate the form in which the matter is presented, for the 
“ accountancy atmosphere " will prevent the factory man’s 
giving the matter the wholehearted attention it undoubtedly 
deserves. Still, a manual of works accountancy cannct be 
expected to follow in detail the actual application of the prin- 
ciple, but 1f the accountant develops his organisation on the 
lines laid down in this volume, his aims will be appreciated by 
the factory man, who will do his part to ensure efficiency in 
the factory working. e 

One chapter deals fully with the procedure following the 
placing of a specific works order, and covers the drawing lay- 
out; operation lay-out; issue of production orders; requisition- 
ing and purchasing of material; progress; viewing; &c. Other 
chapters deal with organisation; stocktaking; eosting; labour, 
eapital, production and productive labour; double entry book- 
The volume is 
ilustrated with numerous charts, tables, graphs and records, 
all of which are of inestimable value to those concerned with 
costing and accountancy. | 
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BUSINESS 


Bankruptcy Proceedings.—Crci, RICHARD ALMAS CHAD- 
FIELD, 12, Nottingham Street, Meltom Mowbray, electrical 
engineer.—The public examination of this debtor was held on 
April 6th at the Castle, Leicester. According to the statement 
of affairs, the liabilities amounted to £492, and there was a 
deficiency of £397. It appeared that debtor commenced busi- 
ness with practically no capital. After further questions, the 
examination was adjourned. | 

А. GREENBURGH and W. Price (W. Price & Co.), 99, Russell 
Street, Plymouth, electricians.—Meeting of creditors, April 
]Bth. Particulars to the Official Receiver, Mr. A. N. F. Good- 
man, H, St. Aubyn Street, Devonport, by April 17th. A pro- 
posal made by the debtors for a composition of 5s. in the £ 
(all claims by Jacob Greenburgh to be withdrawn) will be 
submitted, and is recommended by the Receiver: | 

l. CoNTAMIN, motor and electrical engineer, 9, Wingate 
Road, Hammersmith.—Receiving order made March 27th on 
creditor's petition. First meeting, April 16th. Public ex- 
amination, June 14th, both at Carey Street, W.C. | 


J. К. Luptow and R. R. Luptow (Ludlow Bros.), electrical | 


contractors, 196, Church Road, Redfield, Bristol.— Trustee, 


Mr. F. W. Darley, Official Receiver, 96, Baldwi 
Bristol, released March 93га. ДЕ 


————— ee а... 


NOTES. 


Company Liquidations.—W'w. J. Fercuson (REpbriTCH), 
Lirp., electrical and mechanical engineers, Redditch.—The 
creditors interested herein were called together recently at the 
offices of Messrs. Forsyth, Bettinson & Co., 36, Cannon Street, 
Birmingham, when Mr. W. J. Ferguson, the liquidator in 
the voluntary liquidation of the company, submitted а state- 
ment of aftairs which showed liabilities of £607. The | 
indebtedness to the trade was £256, while there were cash . 
creditors for £196, and the bank was interested for 2154. 
The assets were estimated to realise £270, from which had to 
be deducted £114 for. preferential claims, leaving net assets of 
£155, or а deficiency as regarded the unsecured creditors of 
£451. The assets consisted of : Good book debts £112; expected 
to produce £100; stock-in-trade at market price, £150; and 
fixtures, fittings and loose tcols valued at £90. It was re- | 
ported that the company was Incorporated in May, 1919, with 
a capital of £1,000, divided into shares of the face value of £1 
each. The paid-un capital was £635. No directors’ fees had 
ever been paid. There were no figures available showing the 
trading of the company, but the hquidator stated that during 
the first 12 months there was a small profit; since that date 
there had been a loss. The claim of the bank had been 
guaranteed by one of the directors. At the date of the pass- 
ing of the resolution for voluntary liquidation, the Ediswan 
Electric Co. and the English Electric & Siemens Co: were in 
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possession, and the amounts due to them had been included 
umongst the preferential claims. Mr. Ferguson had been ap- 
pointed liquidator of the company with а view to saving 
expense. After a short discussion, the creditors decided to 
confirm the voluntary liquidation of. the company, With Mr. 
Ferguson as liquidator, while a committee of three of the 
principal creditors was also appointed. 

MEFGAN & Watson, Imo., electrical engineers, Robin Lane, 
Pudsey, and Cookridge Chambers, Cookridge Street, leeds.— 
The creditors interested herein were called together recently 
at the offices of the liquidator, Central Chambers, Albion 
Street, Leeds. Mr. Thos. A. Stoker, I.A., the liquidator of 
the company, submitted a statement of affairs, which showed 
liabilities of £1,028. The claims of the trade were £758, while 
a sum of £200 was set down in respect of a guarantor's claim 
for the bank overdraft. There was a fully secured creditor 
for £33, and а partly secured creditor for £265. The latter 
held securities valued at £200, and was unsecured for the 
balance of £65. After allowing £30 for preferential claims, 
the assets were estimated to realise £117, or a deficiency of 
£900. The assets consisted of book debts £90, expected to 
produce £50; and surplus from fully secured creditors £97. 
The deficiency account showed that on November 12th, 1921, 
there was an excess of assets over liabilities of £474, while 
£126 had been subseribed for shares in the company. Since 
November, 1121, the company had traded at a loss of £979. 
The company was registered in December, 1921, with a 
nonunal capital of £2,000. The issued capital was £626, all 
of which was fully paid. The vendor received £474 in fully 
paid shares, while £126 was subscribed in cash. A resolution 
Was passed confirining the voluntary liquidation of the com- 
pany, with Mr. Stoker as liquidator. 

JOHN FiNLAY & Co., Lro., 130, Hope Street, Glasgow, elec- 
triclans, &c.—At a meeting of creditors held recently in Glas- 
vow, it was reported that the shareholders had passed the 
usual resolutions in. favour of voluntary liquidation, and had 
appointed Mr. W. B. Galbraith, of 87, St. Vincent Street, 
Glasgow, to act ag liquidator, According to the statement. of 
affairs prepared by the liquidator, the liabilities totalled £1,211, 
of which £770 was due to the trade, and £441 was due to the 
bank and cash creditors. The assets were estimated to realise 
£1,550, from which had to be deducted £1,058 for preferential 
claims, leaving net assets of £522. [t was pointed out that 
the estate showed about 8s. 7d. in the £, subject to the con- 
tingencies of realisation and the expenses of the liquidation. 
The share capital of the company was £5,000, all of which was 
issued and fully paid up. The premises were held until Whit- 
sun, 1924, and it was pointed out that there might be a lia- 
bility in that direction of £480. The creditors decided to con- 
finn the voluntary liquidation of the company, with Mr. Gal- 
braith as liquidator. 

The principal creditors ше 


£ 
Smith, Thomas & Sons ... .. 6 Wood & Cairns n .. 16 
Movie, Alexander... .. 28 Harrison Bros. & How son .. 16 
Orme, Evans & Co,, Ltd. .. 19 Putterson Bros. RN = 
Paterson & Woods ... M .. 15 Walker, Hunter & "tu; ss 1. їй, T. 


STANDARD ELECTRIC Sign Co., I;rb.—First meetings of 
creditors and contributories April 17th at Carey Street, W.C. 


LEITNER ErEcriücan Co., Lrp.—Last day for proofs for divi- 
dend April 21st. Liquidator, Mr. E. Burgess, Senior 
Official Receiver and Liquidator, Carey Street, W.C. 


Private Arrangements.—S. G. WiLkiNson, lately trading as 
the Wilton Electrical Co., 70, High Road, W embley .—A meet- 
ing of the creditors of the above was held recently at the 
oflices. of Messrs. O. Sunderland & Co., accountants and 
auditors, 15, Easteheap, B.C., when a statement of affairs was 
presented which showed liabilities of £3,331. The indebted- 
ness to the trade was £331, the balance of £3,000 being in 
respect of a@cash claim. The net assets were estimated at 
£635, or a deficleney of £2,696. Mr. C. Latham stated that 
the debtor had not kept a full set of books. The cash creditor 
was the debtor's father, who had advanced various sums of 
money amounting in all to £3,000. The fully secured creditor 
held various wireless apparatus and parts, the value of which 
was estimated for the purposes of the statements. The pre- 
ferential claims included an execution creditor who was in 
possession. ‘The debtor was of the opinion that his father 
would withdraw his claim and the estate would then show a 
surplus. The debtor commenced business last September with 
a capital of £400. The takings had been in the neighbour- 
hood of £50 weekly, but it was believed that they could be 
very considerably increased. The debtor stated that he anti- 
cipated being shortly in a position to submit an offer of pav- 
ment of the debts in full. Negotiations. were proceeding for 
the introduction of further capital. After а short discussion, 
a resolution was passed contirming the deed of assignment 
executed to Mr. Latham, subject. to the father's claim for 
£5.00) being withdrawn. A committee of three of the prin- 
cipal creditors was also appomted. 

J. & D. Soromon, Castle Street, Cardiff, electrical engineers 
and dealers in wireless poods.—The creditors interested herein 
were called. together recently at the offices of Messrs. Phoenix 
and Levinson, solicitors, 8, Dumfries Place, Cardiff, when а 
statement of affairs was presented which showed liabilities of 
£l. all of which were due to trade creditors. The assets 
Were estimated to realise £150, or a deficiency of 21.137. The 
pssets consisted of stock estimated at £75, and book-debts £137, 
expected to produce £75. The solicitors reported that thev 


~ 


were acting for Mr. J. Solomon only, who commenced trading 
as an electrician at Cardiff in 1918, with a capital of £100. Гог 
two years he was successful, and in 1921 he was Joined by his 
trother, D. Solomon. The latter was left in charge of the 
business, and J. Solomon became a kinema manager at New- 
port. About that time the trade slump was beginning to make 
itself felt, and the business at Cardiff did not show any profits. 
‘Towards the end of 1921 a kinema at Beaufort was acquired, 
but it was not profitable and was closed down. A second 
kinema was taken at Pontnewydd, but it was run at a loss and 
the landlord forfeited the lease. It was stated that J. Solomon 
had lately taken no active part in the management of the busi- 
ness and was not aware of the ‘position until a recent date. 
J. Solomon considered that he had lost something like £1,500 
in the business. He had a friend who was willing to assist 
him, and made an offer of 3s. 6d.*in the £. After a short 
diszusston it was decided to accept a composition of 3s. 6d. in 
the £, payable within three months, and that a deed of as- 
signment should be executed with Mr. S. E. Clutterbuck, of 
Messrs. Clarke, Dovey & Co., L.A., Cardiff, as trustee. 

' The following are creditors : 


£ £ 
Beaufort Kinema  ... i .. 60 Moss Empires, Ltd. 2x ... 20 
Rowntree & Co., Ltd. ees .. 17 Film Booking Office |  ... e.c 55 
Fleet Photoplays sis .. 20 Wardour Films, Lid. € e. 16 
Pathé Frères 33 HBowcott, C. H. a A . 123 
Pearl Film, Ltd... 13 Phillips Film Co. ... ди C 
Servalls Exclusives, Ltd. , .. 17? Beaulort Gas Со, ... A a dd 
Gaumont Film Co. e ee 11 Park Coal Co. : uo 17 
Ideal Films, Ltd. . sei .. 43 Viking Engineering: Co., ‘Ltd. 23 
Allied Artistes’ Corpn., Ltd. 25 Hashim & Stretton, Ltd. e. 59 
lmperial Printing Co. 14 General Electric Co., Ltd. S. 185 
Walturdaw Co., Ltd. 5 .. Зо Commercial Electric Supplies 
Metcalfe, J. & Н. ... T" .. 38 Co, Ltd. 25 
Goldwyn, Ltd. T ius e. 19 Cardif Electric & Wireless Co., 
Phaenix Film Service "T EB ЛӘ Lid. 2s у e. 00 


Trade Announcements.—Mn. Gorvon C. LENT, electrical 
contractor, of 15, Churchill Street, London Road, Dover, asks 
for lists of radio apparatus and parts. 

The change of паше having been duly passed at meetings of 
the company, the INbpraN. ELECTRIC ScppLy & TRACTION Co 
LTD., has now become the CawNponkE ELECTRIC SUPPLY Con- 
PORATION, LTD. The offices continue to be Orient House, New 
Broad Street, London, E.C.2 

MESSRS. ALBERT & J. M. ANDERSON MANUFACTURING Co. , the 
manufacturers of © Aetna " overhead line and other material 
for tramways, railways, &c., have opened a London ойе and 
warehouse at 12, Moor Lane, E.C. (under the management of 
Mr. S. C. Hackney) where large stocks are being carried. 

Messrs, J. А. CRABTREE & Co., Ltp., have opened a London 
office and’ showrooms at 50, W hitconib Street, W.C.2. 

Messrs. Ascoc, LTD., state that their telephone nuinbers 
have been changed to " Maida Vale 2860 and 2861.” 

Messrs. H. R. CLEAN E & Co., of 6, Bristol Bridge, Bristol, 
have appointed Mr. A. V. Shillcock, 190, Heathfield Road, 
Handsworth, Birmingham, as their Midland representative. 

The electrical department of Tue Victora Brass FOUNDRY 
Co., Lro., Bonnington Road Lane, Edinburgh, will in future 
be ‘design ated Tie VICTORIA ELECTRICAL ENGINFERING Co.. 
with office and works at that address. Mr. J. M. Devine will 
continue as manager. Telephone No. * 338 Leith.” Tele- 
grams: ‘‘ Shells, Edinburgh.” | 

Trae SELBY ENGINEERING Co., L., of 92, Fenchurch Street, 
E.C., has been appointed sole agent by the Navaline Manu- 
facturing Co.. of Rotterdam, Holland, for the sale of 
“ Navaline " Laepaint, a glossy enamel for all painting, regard- 
ing which it has issued a booklet. 

Mr. 4. S. PLUMTREE has removed to 90-91, High Holborn, 
М.С.Т, where he will carry on business as electrical engineer 
and wholesale factor. He has resigned his interests in the firm 
of Marshall & Plumtree, Ltd., and the name of that company 
will be altered accordingly. 

Owing to increased business, Messrs. MawpsrEY's, LTD., of 
Dursley, Gloucestershire, have opened a Lranch office at 41. 
Arcade Chambers, St. Mary's Gate, Manchester, under the 
management of Mr. G. B. Lowe, who has been their repre- 
sentative in Lancashire and Yorkshire for the past 14. years. 


Catalogues and Lists.—BurrraiN's Enectric Mormon Co, 
110, Cannon Street, E.C.4.—An illustrated circular advertising 
motors of various types, motor generators, reduction gears, 
&c., and mentioning the e of a repair depart- 
ment. a 

Messrs. Mosses & MITCHELL, LID., 19 and 194, Golden 
Lane, E.C.1.—Two priced and illustrated pamphlets advertis- 
ing "" Vandee ” vulcanised fibre waste-paper baskets, 

THE EMnassv MANUFACTURING Co., 21a, Upperhead Row, 
Teeds.—A priced and illustrated. pamphlet advertising the 
" Embassy " electric vacuum cleaner. 

Messrs. Tick, HARGREAVES & Co x Т.тр., Soho Iron Works. 
Bolton.—An illustrated brochure giving a very full description 
of uniflow steam engines, 

Tue GENERAL, ELgcTRIC Co., Ltp., Magnet House, Kingsway, 


W.C.2. Leaflet No. B.C. 2910, illustrating (in colour) and de- 
seribing the ‘ Geeophone ” two-valve radio receiving set, 
Priced. 


Messrs. Epwanup G. HERBERT, LTD., Atlas Works, Chapel 
Street, Levenshulme, Manchester.—An illustrated pamphlet 
describing in detail a hardness tester based on the ` ‘pendulum’ 


principle. 


› 
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Mr. O. N. Beck, 11, Queen Victoria Street, E.C.4.—Pam- 
phlets advertising Ње ““F. & R.” high-speed ‘braiding 
machine. . | 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victoria Street, S.W.l.—April stock list of motors and 
dynamos. 

Brisa INSULATED & HELSBY Castes, I;rp., Prescot, Lancs. 
—Pamphlet H.91, containing an illustrated description of 
" Helsby " magneto mine exploders, shot-firing cables, and 
accessories. = 

Messrs. LEHMANN, ARCHER & Co., I/b., 5, Farringdon 
Road, B.C.1.—A priced and illustrated catalogue of engineers’ 
taps and dies for Whitworth, gas, metric, and other threads. 
» Messrs. Hyatr, Lrp., 56, Victoria Street, S.W.1.—S!wo 
descriptive lists dealing with ball and roller bearings for 
industrial and automobile application. Illustrated and priced. 

THE NATIONAL BoiLER. & GENEKAL INSURANCE Co., LITD., 
National Buildings, St. Mary’s Parsonage, Manchester.—Two 
illustrated circulars dealing with the “ National” patent 
Water gauge glass illuminator. Priced. 

Messrs. Watson & Sons (ELECTRO-MEDiCAL), LTD., Sunic 
House, Parker Street, Kingsway, W.C.2.—Bulletin 598, illus- 
trating and describing the ‘‘ Canny Буа’ portable dia- 
thermy and high-frequency, apparatus. Fully priced. 

Messrs. Jenson & NICHOLSON, Lro., Goswell Works, Strat- 
ford, E.15.—A booklet giving particulars of varnishes, japans, 
enamels, and paints for industrial .purposes. 

Tre Dixon Institute, 195, Oxford Street, W.1.—Particulars 
of a competition in connection with ‘* Robbialac " white 
enamel. 

Automatic & Enectric Furnaces, I;TD., Elecfurn Works, 
Farringdon Road, E.C.—An illustrated card advertising “Ма. 
Barfield " furnaces, with a perforated portion for the use of 
inquirers. . 

BRITISH INSULATED & HeLsBY CABLES, LTD., Prescot, Lancs.— 
Pamphlet P. 177, dealing with ‘ Prescot’ jointing com- 
pounds. 

SHPLL-MEX, Ltp., Shell Corner, Kingsway. W.C.2.—A_ bro- 
chure describing 56 grades of oil for marine and industrial 
Jubrication. 


For Sale.—Assets Auction Co., Ltd., will offer for sale 
by auction on April 18th and following day at 119-191, New- 
ington Causeway, S.E., electrical accessories, wireless equip- 
ment, &c. 

By direction of the Disposal and Liquidation Commission, 
Messrs. Anderson & Garland will sell by auction on April 17th, 
at C.S.D. No. 1,101, Lemington-on-Tyne, and Depot No. 7, 
Blaydon-on-Tyne, plant and machinery, including electric 
power plant, cables, electric lighting equipment, &c. (See 
our advertisement pages to-day.) 


The General Engineering Exhibits at Wembley, 1924.— 
We have received from the British Engineers’ Association a 
ground plan showing the progress of space letting in their ship- 
building, marine, mechanical and general engineering section 
of the British Empire Exhibition, covering an area of 
217,000 sq. ft. in the Machinery Hall. The first allotment of 
space was made a fortnight ago, and the plan shows 
the progress already achieved in the sale of stand 
space. The recent controversy regarding the exhibition has 
not interfered with the B.E.A. activities in this matter. ‘The 
Association has evidently been getting on with its job in a 
workmanlike way, with the result that the organisation of its 
section is already so far advanced that success may be regarded 
as assured. The space plan is accompanied by a schedule 
giving the dimensions, frontages and prices of the stand 
spaces still available when the plan was printed. It must now 
be understood that firms who have not yet booked space should 
make up their minds and send in their applications without 
further delay, as the limited number of stand positions still 
available will be allotted on the basis of priority of application. 
Copies of the plan and schedule and any other information re- 
quired can be obtained from the British Engineers' Associa- 
tion (Inc.), 32, Victoria Street, London, S.W.1. 


Indian Machinery Imports.—In his recent review of the 
trade of India, the Director-General of Commercial Intelligence 
gives a table. showing the relative importance of the United 
Kingdom, the United States, and Japan in meeting India's 
requirements of machinery and millwork, including belting 
for machinery, and printing machinery :— 


1913-14. 1919-20. 1920-21. 1921-22. 

Per cent. Percent. Percent. Per cent. 
United Kingdom sa oe 90 G7 —— 79 83 
‘United States es UA ЕА 3 . 30 17 13.2 
Japan ae 205 К sus — 1 .5 1 
Other countries 7 2 3.5 3.7 


Detailed statistics of the value of India's imports of electrical 
goods are given elsewhere in this issue. 


New Italian Companies.—There has been formed at 
Rome the Società Elettrica Agricola di Romo, with a capital 
of 300,000 lire, for the application of electricity to agricultural 


purposes. : 
At Milan has been embodied the Società Anonima Zerowatt, 
with a capital of 1,000,000 lire, for the manufacture of electro- 
thermic and electro-medical apparatus. 
The Società Anonima Impianti Idroelettrici Alto Sero has 
been formed at Milan for the construction and working of 
hydro-electric plants. Capital, 100,000 lire. 
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` New Contract Conditions at Liverpool.—Owing to the 
Liverpool Corporation. list of contractors having become so 
cumbersome as to be impracticable and to stand in need of 
constant revision, the Finance Committee has recommended 
its discontinuance. The committee suggests that the tenders 
for all contracts of a value of £200 and over should be invited 
by advertisement in future, and that for contracts of a lower 
figure the method of inviting tenders should be left to the dis- 
cretion of the committee having control of the work. For 
large constructional works, or* works requiring special know- 
ledge, it is suggested that the committees should be empowered 
either to invite tenders by advertisement or to invite tenders 
from a selected list of contractors of well-known financial 
standing and experience. It is also recommended that the 
nationality form should no longer be required from competing 
contractors. è 

Local Exhibitions. — W1iMBLEDON.— We regret that, in giving 
a list of the exhibitors at the recent Wimbledon Corporation 
electrical exhibition in our issue of March 30th, we omitted 
to mention Messrs. Pooley & Austin, who were present. 

BIRMINGHAM.—The accompanying illustration shows the 
stand arranged by the City Electric Supply Department at the 
National Trades and Industrial Exhibition held at Bingley 
Hall, Birmingham. The following eight firms participated 


~ BIRMINGHAM ELECTRICITY SUPPLY STAND AT BINGLEY HALL. 


in the show depicted :—British Brass Fittings, Ltd.; the 
British Thomson-Houston Co., Ltd.; Callender’s Cable and 
Construction Co., Ltd.; the Edison Swan Electric Co., Ltd. ; 
the Hobart Manufacturing Co., Ltd.; the Metropolitan- 
Vickers Electrical Co., Ltd.; Veritys, 144.; and the General 
Electric Co., Ltd. Over 250,000 people have visited the stand. 


Unemployment.—The number of persons registered as 
totally unemployed on April 3rd was 1,254,000, or 41,476 more 
than previously reported. The total number of '' short time "' 
workers was 55,700, a small increase. | 

Since January the number of unemployed has fallen by over 

British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned. In the case of foreign applications the names and 
addresses of the Pritish representatives are also given. | 

Columbia. No. 423,310. Class 8. Dry cells (electric).— 
National Carbon Co., 30, East 42nd Street, New York, U.S.A. 
(Marks & Clerk, 57-58, Lincoln's Inn Fields, London, W.C.). 
March 25th, 1923. Е 

Sag. No. 428,583. Class 8. Electric accumulators and 
batteries (not medical), electric lamps, induction coils, &c.— 
Starkstrom Apparatebau Gesellschaft, 5. Uferstrasse, Berlin, 
N90, Germany (Herbert Надап & Co., 31-2, Bedford Street, 
Strand, London, W.C.). March 28th, 1923. 

Formica. No. 498,953. Class 50. Electric insulating com- 
pounds.—The Formica Insulating Co., 4614-28, Spring Grove 
Avenue, Cincinnati, O., U.S.A. (Boult, Wade & Tennant, 112, 
Hatton Garden, London, E.C.). March 28th, 1923. | 

Claritone (lettering and design). No. 431,716. All goods in 
Class 8.—The Automatic Telephone Manufacturing Co., Ltd., 
Milton Road, Edge Lane, Liverpool. April 4th, 1923. 
= Vitalis. No. 431,999. Class 8. Electric batteries and accu- 
inulators.—F. S. White & Co., Clough Works, Gardner Road, 
Prestwich, Manchester. April 4th, 1923. — | 

BT. (lettering and design). No. 432,247. Class 8. Electric 
batteries, not for medical purposes.—Biggar, Tulloch & Co., 
Ltd., 144, St. Vincent Street, Glasgow. April 4th, 1923. 

Wireless Equipment (lettering and design). No. 433,915. 
Class 8. Wireless telegraph and telephone instruments and 
apparatus and parts thereof.— Wireless Equipment, Ltd., 90, 
Charing Cross Road, London, W.C. April 4th, 1923. | 

Falco. No. 432190. Class 13. Electric irons, electric 
kettles, and similar electrically-heated domestic utensils.— 
The Falkirk Iron Co., Ltd., Grahams Road, Falkirk, N.B. 
April 4th, 1923, - | 
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New French Companies.—There has been formed at Paris 
(59, Rue Ganneron), a company styled Construction Electro- 
Mécaniques d'Asniéres R. Knoll et R. Marie, for the manufac- 
ture und sale of telegraph, telephone and wireless material. 
Capital, 100,000 fr. | 
‚ With a capital of 5,500,000 fr. has been established at Paris 
(241, Boulevard St. Germain), Le Taxiphone Compagnie pour 
| Exploitation en France des Téléphones Automatiques. The 
company's objects are the working of certain patents of the 
Hall Telephone Accessories, Ltd., and the carrying out of con- 
tracts for the introduction of the Hall automatic telephone into 
the French Government's service. The capital may be raised 
to 10,000,000 fr. | 

With the title of Lyon-Electricité has been embodied at 
Lyons (268, Rue de Créqui) a company to trade in elec- 
trical apparatus. Capital, 230,000. fr. 

J. Eppler et Cie is a company established at Paris (62, Rue 
Coumartin), with a capital of 325,000 fr., for the sale of licences 
to manufacture the Gamain light generating apparatus in 
Spain, Portugal, Switzerland, Sweden, Norway, and Denmark. 

Le Téléphone Privé is the designation of a company formed 
for the sale specially of telephone apparatus, but generally to 
carry on all other operations relating to electricity. The capital 
is 200,000 fr. and its offices аге at 18, Rue du Faubourg-du- 
Temple, Paris. 

Copper and Lead Prices.—Messrs. F. Smith & Co, report 
April 11th :—Copper (electrolytic) bars, £52 10s., 9Us. de- 
crease; do. do. sheets, no change; do. do. wire rods, £92 10s., 
Us. decrease; do. do. h.c. wire, no change 

Messrs. James & Shakespeare report April 11th :—No change 
in last week's prices for copper bars, sheet and rod, or Eng- 
lish pig lead. ; 

The Failure of German Capital.—A German correspon- 
dent writing in the Manchester Guardian Commercial on the 
penetration of foreign capital into Germany, says: " Never 
in the history cf capitalist enterprise has there been such 
danger of the whole industry of a highly-developed industrial 
country passing into foreign ownership and control as in 
Germany since the war. ‘lhere have been cases in which the 
new owners have acquired German patents and manufacturing 
secrets, technical experience, and even machinery for the 
benefit of their Gwn works abroad. Factories have been con- 
verted because the quality and price of their production hus 
meant inconvenient competition with the home products of 
the new owners. On these occasions there has been no regard 
tor the prctit-earning capacity of the German works, the 
main point being to get rid of the competitor. The failure 
of German capital to meet the crisis is clearly indicated by 
the movement of German share values, which are much 
below their proper level if measured in terms of foreign 
money. ‘Lhe only solution is for German industry to accept, 
with as little injury and loss of independence as possible, the 
ussistance of foreign capital. The ways in which this pro- 
tection can be secured are limited in advance by the Versailles 
Treaty. Thus, companies are restricted to the measures 
which they can take within the limits of their own articles 
without coming into ccllision with existing laws and 
treaties. The best and most effective means of protection 
has been found in the preference share carrying the right to 
a multiule vote. It has to be admitted that this is often 
resorted to even where there is no danger of alienation when 
the poard of a company desires to obtain a controlling vote. 
[he risk of alienation is sometimes a welcome pretext for the 
issue of such preference shares. The best protection against 
attacks from within and against. the risk of alienation would 
probably be the setting up of an inspection. department for 
joint stock companies. А commissioner from this depart- 
ment should take part, with a right of suspensory vote, in 
all general meetings dealing with alteration of articles, re- 
organisation of works, reduction of existing preference shares 
ос debentures, participation in other concerns at home ог 
abroad, sale or stoppage of important machinery, or cessation 
of work normally maintained. In cases where the commis- 
sioner regarded it as necessary to impose his vote, an arbitra- 
tion. board. could automatically come into play, composed of 
two representatives of the organisation whose resolution. was 
questioned, two experienced. economists, and an official of 
the Ministry for Economic Affairs as president.” 

Foreign Exhibition.—BEraicM.—The Fourth Brussels Com- 
mercial Fair was opened on April 9th. The number of 
exhibitors shows a slight increase; there are 1,529 Belgian 
firms, and among the foreign exhibitors Great Britain takes 
the second place with 97 firms, which is a similar represen- 
tition to that of previous years. 

Trade with Poland.—Mr. К. E. Kimens, C.M.G., Com- 
mercial Secretary to H.M. Legation at Warsaw, will be in 
attendance at the Department of Overseas Trade for one week 
commencing on April 1th. 
dom manutacturers and merchants interested in the trade with 
Poland will be able to confer with him bv appointment by 
ccminunicating with the Comptroller-General, Department of 
Overseas Trade, 35, Old Queen Street, London, S.W.1. 

Sale of Russian Electrical Shares.—The Board of Trade 
Journal states that certain shares in the Société d'Electricit? 
de St. Petersburg (1556) will be sold by the Finance Service 
of the Reparation Commission in Paris on April 19th. Onlv 
Allied. Governments or that of the United States, or their 
nationals, will be allowed to participate in the sale. 


During that period United King- ` 


A Dutch Undertaking.—The report for 1922 of the General 
Netherlands Electrical оо. (late Groeneveld, Kuempol & Co.), 
of Amsterdam, states that it was not possible to obtain 
sufficient orders to be able to work at full capacity. "This 
was particularly the case in the installation construction de- 
partunent and the sales department. It was, however, possible 
to reduce the general expenses: through the concentration «i 
operations in the new works and office buildings. ‘Lhe gross 
profits amounted to 60,450 fl., and after writing off 43,(.u n. 
the balance has been carried forward. This result сошрагеь 
with a loss of 865,000 fl. in 1921. 


The State of the Swiss Machine Industry.—The /joard of 
Trade Journal for April 5th publishes lengtny extracts from 
the Report for 1922 prepared vy Mr. E. C. D. Rawlins, Com- 
Inercial Secretary to the British Legation at Herne. We 
quote the following references to the machine industry :— 
"Switzerland, with her high rate of exchange, has felt the 
crisis more keenly than her neighbours. Unemployment 
statistics clearly show the true state of affairs. The foreign 
markets to which Switzerland used to export have, in part, 
been closed by protective tariffs. ‘the home market has 
fallen off, and foreign countries have been able to increase 
their exports to Switzerland, mainly owing to their low 
rate of exchange. The industry is suid to have never in its 
history known such a slack time, the number of workmen 
employed in the industry having dropped by 18 per cent., 
and only very few firms having been able to work withcut 
reducing their working hours and the number of their men. 
Many suggestions have been put forward, and many attenijt. 
have been made for the relief of unemployment. Assistance 
in the shape of export premiums, which would act as a sort 
of compensation for the difference in the cost of production 
in Switzerland and in foreign countries, would not appear 
to be practicable owing to the long period during which 
machinery contracts have to run until they are completed. 
It is also feared that such a system of export premiums, if 
introduced, would probably produce retahatory ineasures in 
other countries. The best course for Switzerland to take 
would appear to be & policy of granting Government loans 
to countries with a low rate of exchange, as has already 
been done in the case of Rumania. lt is naturally hoped 
that the loan to Rumania, по doubt made conditional to 
orders being placed in Switzerland, will prove a success, and 
will induce the Swiss Government to follow this course in the 
case of other countries with a low rate of exchange and thus 
assist the Swiss industries in securing orders which would 
otherwise be placed elsewhere. 

'" The generai view taken in industrial circles is that a re- 
duction in the cost of production is the only possible way cf 
eliminating the present distress and trade depression. ‘The 
reduction in. wages only has been exceedingly slow, and re- 
ductions in prices have not been possible to the extent desir- 
able. Public opinion has it that the present working hours, 
as laid down by the Factory Act, should be changed so as to 
enable the industries to work more hours per week than the 
48 fixed by law. The Government appears to begin to realise 
that the working hours must be adapted to the present day 
conditions, and that hard and fast regulations, restricting - 
hours of work to 48 per week, are out of date and are not 
justifiable. Prospects as regards the future are poor, as no 
one can tell how long the present crisis will last, nor are there 
any visible signs of improvement.”’ | 


The Royal Wedding.—Boys representing thirty great 
British industries have been invited to attend the Koval 
Wedding on April 26th. The Duke of York, as President of 
the Industrial Welfare Society, recently expressed a wish that 
industry should be represented in this way, and from among 
the Society's member firms thirty were selected by ballot 
from as wide an area as possible, and each of the firms con- 
cerned was asked to nominate one of its boy workers. Those 
chosen include five from large engineering firms, three from 
shipbuilding companies, and one from an electrical firm (the 
General Electric Co., Ltd.). 


Engineering Trade Results.—Owing to the adverse effects 
of the trade depression in agricultural and general engineering 
during 1992 the directors of CLAYTON & SHUTTLEWORTH, LTD., 
do not recommend a distribution on the 5 per cent. cumu- 
lative preference shares. 

MESSRS. GWYNNES, IAD., report that the only addition to 
their credit balance brought forward was £6,762 due to com- 
pletion of adjustment of accounts left over from the war, 
and did not represent actual trading profits. Gwvnnes 
Engineering Co., in which Gwynnes, Ltd., are largely 
interested, has not been in а position to make any cash pav- 
ments to the litter company, having required all its avail- 
able resources for manufacturing and trading purpcses. With 
the prospect of the business of the former company materiallv 
improving, the directors of Gwynnes, Ltd., recommended 
deferring dealing with a capital account adjustment, scheme. 

Messrs. FAIRgAIRN, Lawson, Compe, Barsour, Lrb., are 
able to pay 14 per cent. on the ordinary shares for the vear. 
They state that for over 13 weeks the business was at an 
almost complete standstill owing to the engineering lock-out. 
and the slackness in the industry also affected the company 
and its associates. There are now signs of distinct improve- 
ment. The company's Indian establishment has been practi- 
cally completed, and production there has commenced. 


= 
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' Argentine Customs Rules.—The Anglo South American 
Bank, Ltd., which has prepared & number of useful reports 
on Argentine trade in various lines of goods, has now added 
· а guide to the Argentine Customs Tariff. It has been issued 
. by the Department of Overseas Trade. The principal purpose 
of the report is to give British merchants and shippers a 
sufficient indication of the requirements ` of the Argentine 
Customs laws as will enable them, in some measure, to avoid 
those errors or omissions that are so apt to strain relations 
between shipper and importer. It has naturally been found 
impracticable to include a complete schedule of the rates of 


import duties, but tables are given showing how to calculate . 


the costs of storage, loading, crane service, and minor 
charges. | 

It is laid down that electrical articles, if imported in bales, 
bags, or rolls, are dutiable on the gross weight; if imported 
otherwise they shall be weighed together with the paper 
wrappers, packing, cardboard, or wooden boxes or reels, except 
in those cases where the mode of weighing is specially deter- 
mined. Lamps of bronze, nickel, or nickelled, shall be con- 
sidered as such even if they have an iron base plate. 
Articles that are nickelled or polished shall be expressly de- 
clared as such, under. pain of increase in the valuation of 25 
per cent. and 15 per cent. respectively. Incandescent lamps 
of all classes, including Nernst lamps, pay duty on the gross 
weight. Switchboards are valued at $2.00 gold per switch. 

Electric wires and cables pay duty according to (1) diameter, 
(2) the class óf covering. Wires or cables of copper covered 
with rubber, or cotton, or similar substances, up to five milli- 
metres inclusive m diameter are valued at 70 cents gold per 
kilo and pay 25 per cent. Of a greater diameter than five 
millimetres. with the same class of covering, the valuation is 
60 cents gold, but the duty payable is only 5 per cent. The 
diameter is considered to be that of the uncovered wire. Wire 
covered with lead up to five millimetres , in diameter is 
valued at 50 per cents gold per kilo and pays 25 per cent., 
over five millimetres the valuation is the same, but the duty 
only 5 per cent. Lead-covered wires of any diameter are valued 
at 15 cents gold per kilo, with a duty of 5 per cent.; covered 
with silk of any diameter, the valuation is $2.50 gold and the 
duty is 25 per cent. , 


Concessions in Russia.—Apart from the concession recently 
granted by Soviet Russia to the Swedish Ball Bearings Co. to 
carry on manufacturing and sales from its own works ir 
Moscow, it is stated that the Swedish Ericsson and Cedergren 
companies are negotiating with a view to the resumption of 
lusiness in Russia. The Swedish General Electrical Co. is also 
reported to be in negotiation with the Soviet authorities, 
-© although not for obtaining a concession. 


. Book Notices.—The Special Annual Supplement issued 

by the Johannesburg Star on March 14th deals with many 
aspects of the finance and industry of South Africa. The 
mining interests naturally occupy an important place in the 
publication, but engineering, tramways, and railway electri- 


fication are also dealt with. Copies of the issue, with eupple- | 


ment (price 2d.) can be obtained from Argus South African 
Newspapers, Ltd., 82-85, Fleet Street, E.C.4. 

“The Marine Gear Problem from an Underrated Aspect," 
by Wm. Sellar (54 pp.). London: The Association of Engi- 
neering and Shipbuilding Draughtsmen. Price 2s. 

“ Industrial Mathematics," by P. V. Farnsworth. Рр. 
viiic-273; figs. 250. London: Scott, Greenwood & Son. 
Price 8s. 6d. net. | 

Kempe's '' Engineer's Year-Book for 1923." Pp. lxxxix+ 
9 803. London: Crosby Lockwood & Son. Price 30s. net. 

'" Industrial Electric Heating," by J. W. Beauchamp. 
Pp. х+118; figs. 42. London: Sir Isaac Pitman & Sons. 
Price 2s. 6d. net. 


\ 


LIGHTING AND POWER NOTES. 


Bath.—NrEw Mains.—The Town Council has decided to lay 
new mains in certain parts of the town at a cost of £10,000. 


Blackpool.—New PrANT.—The Electricity Committee has de- 
cided to dispose of the old-type 1,000-kW “ Willans " steam 
turbine at the electricity works and substitute a 1,250-kW 
high-speed geared turbine, and the electrical engineer has 
been instructed to obtain tenders; the cost will be charged 
against the reserve fund. 


Bradford,—J.oaxs.—The Electricity Committee has re- 
scinded resolutions of April and November, IRI, regarding 
. applications to berrow £55,480 and £650, and has now applied 
“to the. Electricity Commissioners for sanction to borrow 
` £49,797 for electricity purposes. The Town Clerk has also 
been instructed to apply fcr sanction to the borrowing of 
£12,172 to cover the cost of e.h.p. switchgear for the Valley 


_. Road works. | 


The Corporation Finance Advisory and Co-ordination Com- 
mittee has approved applications being made to the Electricity 
Commissioners for sanction to the borrowing of 2145.000 for 
new plant. . | | 


. £7,000. The Town 


Canada.—New SHAWINIGAN PLANT.—The Shawinigan Water 
and Power Co. has recently put into operation an additional 
generating set developing 45,000 h.p. This makes the 
capacity of the company’s plant 200,000 h.p., and, in addition 
to this, a further 125,000 h.p. is purchased from an outside 
source. The steel penstock which guides the water to the 
turbine is 77 ft. in length, and contains what is said to be 
the largest valve in the world—23 ft. in diameter and 27 ft. 
long. The valve and turbine were made by the Dominion 
Engineering Works and the generator was supplied by the 
Canadian General Electric Co. 


HYDRO-ELECTRIC DEVELOPMENT.—The contract for the con- 
struction of the Kenogami dam, one of the most important 
hydro-electric developments in the Province of Quebec, has 
been awarded to the Nova Scotia Construction Co., Ltd., and 
work will be commenced shortly. The contract price is 
$985,682, and the expropriation of the area to be flooded will 
cost about $800,000. ‘The total outlay is estimated at two 
million dollars. А | 

The Hydro-Electric Commission has requested the Provin- 


cial Government to approve an expenditure of $1,066,408 for 


the purpose of developing additional power on the Trent River, 
to relieve the power shortage in Central Ontario.—Heuter's 
Trade Service. | 


Continental.—FRANCE.—A . large: hydro-electric scheme on 
the River Ardeche will be shortly placed on band. It con- 
sists of a dam 32 km. long and 32 m. high across the river. 
The estimated power to be obtained is 32,000 kW. It is ex- 
pected that the cost of the scheme will be 75,000,000 fr., und 
that it will take eight years to carry out the work. 

Corsica.—A scheme is being prepared for the supply of 
electricity in Corsica. Four generating stations will be built— 
one at Laucom (1,600 h.p.), one at Tavignano (1,250 h.p.), а 


third at Tarrano (2,250 h.p. and a fourth ut Fiurmorbo 


(3,900 h.p.). The yield expected is 25,000,000 kWh yearly. 
‘The 90,000-V h.p. lines will total 550 km. in length, and the 
subsidiary 5,500-V lines 1,450 km. The initial cost of the 
scheme will be 45,850,000 fr. 


Doncaster.—Loans.—Following a report by the borough 
electrical engineer with regard to the proposed provision of 
additional converting plant and mains, the Corporation Elec- 
tricity Committee has recommended that application be made 
to the Commissioners for sanction to the borrowing of (a) 
£7,650 for a new 1,250-kW rotary converter, with switchgear, 
and (by £18,750 for mains, services, and meters. Application 
is also being made for sanction to the borrowing of £2,808 for 
the provision of mains and services in connection with an 
extended housing scheme for the Bentley Urban District 
Council. 


Droitwich.—ELEctTRicity SuppLy.—The Shropshire, Worces- 
tershire, and Staffordshire Electric Power Co. has notified 
the Town Council that steps are being taken to provide the 


‘district with an electricity supply from Redditch, via Broms- 


grove. 


Eston.—AN " ALL-ELECTRIC " Houss.-—The Urban District 
Council has opened an ` all-electric ’’ house with a view to 


encouraging the residents to use domestic labour-saving 
devices. E 


Helston.—Evecrricitry ScHEMES.—The Town Council has 
under consideration two schemes for providing an electricity 
supply for the town. One is to obtain а bulk supply from 
the Cornwall Electric Power Co., and the other is a hydro- 
electric scheme suggested by Messrs. Hay, Maryon & Oo. 
It was pointed out at a recent meeting of the Council that 
if a bulk supply was obtained, the estimated cost to the con- 
sumer would be from ls. to ls. 3d. per kWh, and the cost 
of laying mains from the power company's works would be 
Council has instructed Messrs. Hay, 
Maryon & Co. to submit details of the proposed hydro-electric 
scheme. The Electricity Commissioners have intimated that 
they are prepared to approve of the wuater-power scheme, pro- 
vided ies the cost із. less than that of a supply of electricity 
in bul 5 


Irish Free State.—WickLow.—The Urban Council is to pro- 
ceed with a scheme for the public lighting of the town by 
electricity. The Council has now been notified that its Elec- 
tricity Order has received. official approval. The Order em- 
powers the Council to raise a loan of £6,000. 

Howra (Co. Dusiin).—The Urban Council has announced 
that the electric lighting scheme is now nearing completion, 
and will be in operation in about two months. 


› . 


London.—Hacknry.—Feeder Pillars.—The electrical engi- 
neer having reported that the loads on several feeders are be- 
coming too heavy to be dealt with in underground boxes, the 


. Electricity Committee recommends the replacement of ten of 


these boxes by surface feeder pillars. The cost of each pillar 
is estimated at £80, and the cost of cutting out each existing 
feeder box and erecting a pillar is given as £70, making а total 
of £1,500 for the whole work. "E 

. Extension of Sub-station.—As the load on the Dalston Lane 
sub-station is approaching the capacity of the plant (3,000 kW). 
the Committee recommends the extension of the buildings and 
the installation of a 1,500-kW Peebles-La Cour converter set, 
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together with switchgear, the latter to be provided by Messrs. 
Johnson & Phillips, Ltd. The estimated cost is as follows: 
Building extension, £4,200; converting set, £5,900; switchgear 
and cabling, £4, 750; total, £14,550. The Electricity Comnils- 
ыопегѕ are being asked to sanction the borrowing of this 
amount. 

Hot-water Supply.—The Committee recommends that а 
charge of .6d. per kWh be made for the heating of water in 
special apparatus of the heat storage type, not exceeding З kW 
each, the Council reserving the right to cut off the supply 
between the hours of 4 and 6 pm. daily. 

Lytham:St. Annes.— ELECTRICITY ScppLy.—The Town Coun- 
cil has conferred with the Blackpool Corporation with refer- 
ence to terins for a bulk supply of electricity from Blackpool. 
Mr. J. H. Clothier, the electrical engineer of St. Annes, has 
prepared a report on the question of supplying the old portion 
of Lytham with current, and in anticipation of making a 
start as soon as possible, he has invited tenders for the cables. 
It has been decided to seek sanction to the. borrowing of 
£15,000 for the purposes of the electricity undertaking. 

ELECTRICITY CHARGES.—The minimum charge for electricity 
has been considered by the Council, and it has been decided 
that in cases where electricity consumers have both light and 
power meters, the one minimuin charge should apply, instead 
of two separate charges as at present. 

Manchester.—BanToN Power §tatTion.—The Corporation’s 
power station at Barton will be officially opened next October. 
Three 27,900-kW sets, each with à maximum output of 31,250 
kW for short periods, are to be installed. Provision has been 
made for the accommodation of plant with a capacity of 
150,000 kW. The station will cover an area of 144 acres. 

Hire oF Domestic ArrrLiaNCEs.— The Electricity Coninittee 
proposes to hire out electric cookers and other domestic appli- 
ances, and has recomended that a quarterly charge be made 
for their use. 

Market Harborough.—E.ectricity SurrLy.— The. Urban 
Council has completed a canvass in connection with a supply 
‘of electricity from Kettering. The Kettering Counctil asked 
for a guarantee of 100 consumers, and the canvass has shown 
over 2UU, and steps are to be taken to obtain an Order to 
enable electricity to be supplied to supplied to the town. 


Mold.—SrrciaL OnpER.—The Electricity Commissioners have 
granted a Special Order to the Urban Council authorising 16 
to supply electricity within the district. 


Price Reductions.—Reductions in the charges for electricity ` 


have been made in the following districts : — 


BEpronD.—laghting, a reduction of Id. per kWh, less 24 
per cent., for prompt payment of accounts; heating and cook- 
Ing, first 900 kWh per quarter, 134. per kWh, next 500 


kWh, 134. per kWh, beyond that amount, ld. per kWh, less 
2j per cent. ; kinemas, 34d. per kWh, less 24 per cent. 

ColLCHESTER.— Lighting, by Id. per kWh; power by 4d. per 
kWh; and traction supply by 4d. per kWh. 

HESTON AND IsLEwortTH.—Lighting, ordinary meters, 64d. 
per kWh; prepayment meters, including meter rent, 8d. per 
kWh; power, heating and cooking, for the first 1,000 kWh 
per quarter, 24d. per kWh, next 10,000, 21d. per kWh, next 
15,000, 14d. per kWh, and for all energy in excess of this 
amount, 11d. per kWh. 

MipptLEToN.—lLighting, 64d. per kWh; 
2d. per kWh. 
£2 to £1 10s. 

STOCKTON.—Hlectricity for all purposes has been reduced 
in price by 10 per cent. 

WiINCHESTER.—lghting, flat rate, 72d. per kWh, maximum 
demand rate, 94d., 54d., and 24d. per kWh; power, flat rate, 
4d. per kWh; maximum demand rate, 54d., 24d., and 1j 
per kWh; heating and cooking, líd. per kWh. 

WREXHAM.—Lighting, 71d. per kWh for the first 1,000 
kWh and 64d. per kWh beyond; rateable value scale for pri- 
vate houses, 20 per cent., plus l4d. per kWh for lighting, 
heating, and cooking. Slot meters, 8d. per kWh net; power 
and heating, 3d. per kWh for the first 1,000 kWh; next 1.500 
kWh, a reduc tion of 24 per cent. ; next 2,500 kWh, a reduc- 
tion of 5 о per се nt.; next 5,000 kWh, a reduction of 10 per 
cent.; next 5,000 kWh, a reduction of 20 per cent.; for all 
energy WO this amount a reduction of 334 per cent. 

Salford.—CHANGE OF SysrEM.— The Electricity Commis- 
sloners have sanctioned the changing of the system of supply 
in а portion of Higher Broughton from direct current, at 20 
and 440 V, to alternating current at a frequency of 50 cycles 
and at the same pressures. 

Lo4N.—Application 18 being made to the Electricity Com- 
missioners for sanction to a loan of £3,500 for the provision of 
l.p. distributors. 

Sunbury.—Evectricity Soperry.— The Urban Council has ap- 
proved the application of the Egham and Staines Electricity 
Co., Ltd., for a Special Order to extend its area, so as to 
include Feltham, Sunbury, Shepperton, and Littleton. 

Sutton-in- Makerfield. — Evectricity Supptry.—The Urban 
District Council has under consideration applications from the 
Derbyshire and Notts. Power Co. and the Mansfield Town 
Council for approval of an Order to supply electricity to the 
district, and. has decided to obtain the advice of its Parlia- 
mentary agents. 

Tillicoultry (Clackmannan).— ELECTRICITY SurrLy.— The 
Town Council has appointed a committee to prepare a report 
on an electricity scheme for the borough. 


domestic purposes, 
The minimum charge has been reduced from 


Tredegar.—Exrctricity Suprty.—The Electricity Commis- 
sioners have advised the Urban Council to ascertain from the 
South Wales Electrical Power Distribution Co. its terms for 
supplying electricity in bulk, and the Council has adopted this 
course. 


Tunbridge Wells.—New  PraNT.—The borough electrical 
engineer has submitted to the Town Council proposals for 
the extension of the plant at the power station. He suggests 
that the system should be changed from 2,000-V single-phase, 
67.5 cycles to 6,600-V, single-phase, 50 cycles. The change 
would necessitate the HEN of two 1.500-kW turbo- 
alternators at a cost of £22,825, three water-tube boilers and 
economisers at a cost of a к and other plant, bringing the 
total cost of the extensions to £56,943. The matter is to be 
brought forward at the next meeting of the Lighting Com- 
mittee. 


Ulverston.— ELECTRICITY SCHEME.—Upon the advice of Mr. 
C. H. Wordingham, C.B.E., the Urban District Council bas 
decided to enter into an agreement with the Barrow Corpora- 
tion for the bulk supply of electricity, which the Urban Dis- ` 
trict Council will distribute. Mr. Wordingham dismissed a 
suggestion that the Council should erect its own station on 
the ground of excessive cost. ‘The cost of erecting a h.p. 
transmission line is estimated at £11,033, and the cost of a 
distribution network at £5,200. An average charge of 74d. per 
kWh is suggested. 


United States.— NraGara FALLS ScHEME.—The new hydraulic 
pressure tunnel of the Niagara Falls Power Co., completed at 
a cost of $2,500,000, was opened for public ‘inspection on 
March 26th. The great tube, which is 4,300 ft. long and has 
a diameter of 32 ft. within its two-foot concrete wall, runs from 
an intake on the upper river, half a mile above the falls, to 
another intake on the banks of the lower gorge. The tunnel 
will carry a volume of water sufficient to feed three slope 
tunnel penstocks and operate three generating sets, each of 
70,000-h.p. capacity, in the power house below the gorge bank. 
Construction was started on April 25th, 1921, under a licence 
given to the company by the Federal Power Commission to 
divert 19,500 cu. ft. per sec. of water from the Niagara River 
for the development of power. Water will be turned into the 
tube within a few weeks.—lIteuter's Trade Service (Niagara 
Falls, N.Y.). 

HIGH-VOLTAGE TRANSMISSION.—The Detroit Edison Company, 
which supplies power to a number of electric railways in and 
around Detroit, is making a notable change in its power trans- 
mission system. The company proposes to establish a 120,000-V 
transinission system around the territory in which it serves 
power. It ís intended to tie the new 120,000-V ring into the 
present 24,000-V system at several points. The power at one 
of the existing power plants will be transformed from 19,000 
to 120,000 V in a bank of three single-phase transformers; it 
will be transmitted at the high voltage about 60 miles and then 
stepped down to 24,000 V and tied in with the lower voltage 
system through a bank of three single-phase transformers. At 
an intermediate point the high-pressure line will be tied to the 
24,000-V system through a third bank of transformers.-- 
Electric Railway Journal. 

A LARGE PuLvERIsED Вск, Station.—The FElectrical World 
states that the new Trenton Channel station. which is being 
erected by the sae company is to utilise powdered 
fuel. The new station will contain an initial installation of six 
“ Type W ” Stirling boilers of about 2,900 h.p. rating. 


Wolverhampton.—SreciaL Orper.—The Town Council is 
applying to the Electricity Commissioners for a Special Order 
for the purpose of extending the area of supply so as to 
include certain parishes and townships in Ше rural districts 
of ‘Cannock and Seisdon. 


Worthing.— New PLant.—Acting on a report from its elec- 
trical engineer (Mr. G. Porter), the Town Council has ap- 
proved the proposed extensions to the generating plant. А 
heavy oil engine and dynamo of 750-kW capacity is to be 
installed at an estimated cost of £15,000, extensions to the 
power station buildings are to be carried out at an estimated 
cost of £9,000, and 12,000 vd. of distributing mains re- 
newed at a cost of 24.450. The extensions will suffice for the 
next ten years. Application is to be made to the Electricity 
Commissioners for sanction. to the borrowing of £18,000 for 
the oil engine and dynamo. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—Buexos Aires Tramway Fares.—The Munici- 
pal Council of Buenos Aires. has under consideration. the 
reduction of the fares charged by the Anglo-Argentine. Tram- 
wavs Co., Ltd. The present rate of 12 cents was increased 
from 10 cents in 1920, for a three-vear period, to enable the 
company to secure a fair return on its capital. It is stated 
that costs have fallen sufficiently. to justify a reversion to 
the foriner rate, but the company docs not agree that this 
15 the case. 

Australia.— MELBOURNE (Vic.).—The chairman of the Mel- 
bourne ‘Tramways Board recently stated that developments 
involving the expenditure of over £5,000.000 were contem- 
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plated between the present time and 1941. There would be 
constructed 83 miles of new double track and 51 miles of single 
track, and the sum named would include the electrification of 
the cable system. 

NEWCASTLE (N.S.W.). тһе гаће manager of the tramways 
states that already £500,000 has been spent on the electrifica- 
tion of the system. The power station has been practically 
completed and sites have been acquired for two sub-stations. 


Belgian Congo.—Prorosrp Ram wav ELECTRIFICATION.—AÀ 
Bill has been. passed by the Belgian Senate whereby the Bel- 
gian Colonial Government will place a sum of 100,000,000 fr. 
at the disposal of the Congo Railway Co. for the reconstruc- 
tion of the line between Leopoldville and Matadi. A plan is 
also afoot for the electrification of this line.—Heuter 
(Brussels). 


Blackpool.— New Cans.—The Town Council is applying to 
the Ministry of Transport for sanction to the borrowing of 
au ‚000 for four new tramicars, and the reconstruction of four 
old cars. 


Bolton.—NEw RovrE.—The Tramways Committee proposes 
to construct & tramway track to Westhoughton. 


Continental.—CzrEcuo-StovakKiA.—Work is to be commenced 
on the electrification of the railway from Prague to Pilsen, 
which will be completed in 1926. If this scheme is successful 
other branches of the State railways will be electrified. 


Hull.—Nrw RourE.—The Tramways Committee has decided 
to extend its line along Holderness Road to Sutton Lane End. 


London.—TRarrio Return.—The L.C.C. announces that 
during the past year 726,000,000 passengers were carried on 
the tramway system, an increase of 36,000,000. 

Curae FanEs.—The London & North-Eastern Railway has 
arranged with the District and Central London Railways to 
issue cheap one-day and week-end excursion tickets to South- 
end-on-Sea. 

NEW TICKET MACHINE.—The London Electric Railway Co. 
has installed a return-ticket slot machine at Golder's Green 
station, which will supply return tickets to a number of 
stations. If this experiment proves successful, similar 
machines will be installed at other terminal stations. 


Wolverhampton.—Ratirss Cars.—The Tramways Commit- 
tee proposes to remove the tramway track on the Wednesfield 
route and to substitute а railless-car system at ап estimated 
cost of £15,328. 


TELEGRAPH & TELEPHONE NOTES. 


Finland.—TELEPHONIC CoMMUNICATION.—The Government 
has authorised the Telegraph Board to send a representative 
to Berlin to negotiate with representatives of Sweden and Ger- 
many regarding the proposal to establish а telephone service 
between Finland and Germany via Sweden. — Reuter 
(Helsingfors). 

RADIO.TELEGRAPHY AND TELEPHONY. 


Germany.—Broavcastinc.—After four months of experi- 
menting, the Express Service Co. (Hildienst Gesellschaft 
m.b.H.), Berlin, began on January Ist a daily service of 
financial and commercial news broadcasting. This company 
is financed by German capital and is purely a private under- 
taking. Under agreement with the National Government for 
the use of the radio station at Koenigswusterhausen on a 
limited basis for a definite period, a regular service of financial 
news received from the United States, Switzerland, Sweden, 
and other countries, via the station at Nauen, 1s broadcast 
immediately by radiotelephone to subscribers of the company, 
who number at present about 800, mostly banks and industrial 
institutions located in some 200 towns and cities. It is ex- 
pected that New York quotations handled by this service will 
be available generally to subscribers within 10 minutes of 
their dispatch from New York. Each subscriber rents from 
the company the necessary receiving apparatus, paying for 
the service itself an annual Tee of 300.000 marks and for the 
apparatus an annual rental of approximately 200,000 marks. 
There are two half-hour schedules daily, at 9.30 a.m. and at 
5 p.u.—Commerce Reports. 


New Zealand.—Broavcastinc.—The New Zealand Govern- 


ment has adopted regulations for amateur experimental and. 


broadcasting stations throughout the Dominion, which has 
been divided into four radio districts—Canterbury, Otago, 
Auckland, and Wellington. Provision has been made for 
licences to establish radio stations, also for certificates for 
operators, evidence of British nationality being required from 
both licensees and operators. Special precautions have been 
taken to prevent interference with ships’ messages and especi- 
ally 8.0.5, calls. One of the regulations forbids the broad- 
casting of controversial propaganda. 
Norway.—BRo4pcasTING.—The Norwegian Telegraph Ad- 
ininistration recently made public the basis for negotiations 
with foreign companies applying for broadcasting licences in 
Norway. The company to which a licence for broadcasting is 
to be issued must be a stock company in which only Norwe- 
gian capital is represented and in which Norwegian radio 
manufacturers, Norwegian Press, and local amusement syndi- 


cates must have an interest. The Telegraph Administration 


wil place the Christiania radio station at the disposal 
of the broadcasting company for experimental purposes 


and for the erection of any apparatus needed for broadcasting. 
This additional apparatus must be supplied by the company 
at its own expense. The Administration will provide the 
operating personnel and bear the cost of maintenance, mclud- 
ing the power required. ‘To cover the cost of overhead and 
operating expenditure the company will pay the Adiministra- 
tion a fixed monthly sum. 

Broadcasting is to. be limited to a few hours in the 
evening. At all other times the Telegraph Administration is 
to have exclusive use of the station. All material to be broad- 
cast must be censored by the Telegraph Administration. The 
term of the concession will be limited to two vears pending 
future legislation. Licences for receiving apparatus will be 
issued only to those buying or renting apparatus of Norwegian 
manufacture, approved by the Telegraph Administration. 
The company is not to have a monopoly. of the manufacture 
of apparatus, but may require remuneration for broadcasting. 
Foreign manufacturers will have the right to make an agrec- 
ment with the broadcasting company. The company will 
pay a definite fee to the Telegraph. Adininistraticn for every 
receiving set sold or rented.—Commerce Reports. 


Russia.—PropeuctioN or Ríapio. ArranaTUs.—Ilitherto all 
wireless apparatus used in. Russia has of necessity had to be 
imported from abroad. Now, however, the Petrograd works 
of the Weak Current Trust have commenced the production 
of radio apparatus, and the first Russian-imade ship installation 
15 reported to have yielded better. results than bad been 
expected. 

Ships’ Radio Apparatus.—UsrE iN Harsours.—The General 
Post Office authorities have decided to raise no objection. to 
a ship using its radio apparatus in the harbours and estuaries 
in the United Kingdom. The permission, however, does not 
apply to naval harbours or the Port of London above Barking 
Reach. Messages must be of an urgent business nature, and 
must be exchanged with the nearest Post Office coast station. 
Only à minimum power may be used, in order to prevent 
interference with other traflic, and the messages must stop 
whenever a request is received from a Government or eom- 
mercial station.—kEvening News. 


Sweden.— BroapcastinGc.—Application has been made by 
the Berlin A.E.G. company and two Swedish companies to 


the Swedish Government for a concession for the mcnopoly of. 


radio concerts in Sweden. Should the concession be granted, 
it is intended to form a company with a capital of 1,000,000 
krona. 


United States. — Horr,/s InxNovation.—‘ Listening-in ” 
enthusiasts are being especially catered for by the manage- 
ment of one of the large; hotels at Minneapolis, which has 
concluded contracts for fitting plugs in several hundred rooms 
for the attachment of radio receiving apparatus. An aerial 
and three receiving stations. will be equipped. on one of the 
top floors of the hotel, and each room will have a plug con- 
nected to one of the three receiving sets. Successful experi- 
ments were carried out recently, when occupants of more than 
a hundred rooms listened to a radio concert.—Reuter. 

Pronunent banking and motor trade interests have purchased 
the control of the De Forest Radio Telephone and ‘Telegraph 
Co., says the Financial Times. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL Review in which the 
'* Official Notice ’’ appeared.) 


OPEN. 


— Urban District Council. 
transformers and switchgear. (See this issue.) 

_ Australia, — DiuspaNE.— May llth. — Postinaster-General's 
Department. Cable terminal boxes.* 

SvbNEY.—June 13th. New South Wales Railways. Two 
20,000-KW  turbu-alternators for the White Bay power house. 
Chief electrical engineer, 61, Hunter Street, Sydney. 

Belfast.—.\pril 21st. Tramways Committee. Recon- 
struction of about 114 miles of single track. (See this Issue.) 


Belgium.—Municipal ` authorities of — Villers-L'Eveque. 
For the concession for the supply of electrical energy in the 
town. 

April 20th. Municipal authorities of Uyckhoven (Province 
of Limbourg). For the establishment cf a Lp. electricity dis 
tribution system in the town. 

Bradford.—Corporation Electricity Department recom- 
mends that tenders be invited for one 1.200/1.600-kW turbo- 
alternator, condensing plant and auxiliaries, additions to the 
е.һ.р. switchgear, four cooling. towers, and alterations to ex- 
Isting towers. 

Blackpool.—The Corporation tramway manager has been 
authorised to obtain tenders for four new tramcars. 


Amble.—May Ist. Pole line, 
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Buxton.—April 21st. Electricity Department. — Storage 
battery, automatic reversible booster plant with exciters and 
BwWitehgear. (April 6th.) 


Carlisle.—April 23rd. Electricity Department. Н.р. and 
l.p. paper-insulated lead-covered cables. (April 6th.) 

April 25th. Electricity Departinent. One water-tube boiler. 
(See this issue.) 

Conway.—April 20th. Board of Guardians. Electric 
lighting installation at the Union. offices and institution. 
Clerk to Board cf Guardians. 


Edinburgh.—April 16th. Electricity Supply Department. 
6.600-V and 33,000-V switchgear, two induction motors, and 
33,000-volt overhead main transmission line. (March 30th.) 

Electricity meters for twelve months. (April 6th.) 

April rd. Electricity Supply Department. One 250-kVA, 
3-phase transformer and 6,600-V, e.h.p. switchgear. (See this 
Issue.) 

Glasgow.—<April 30th. Electricity Department.’ Cables, 
шеёегз and carbons for 12 months. (See this issue.) 


Grimsby.—<April 28th. Electricity Department. Sub- 
station || 6,000/6,600-V.— switchgear and five transformers, 
with capacities up to 100 КУА. (See this issue.) 

Kingston-upon-Hull.—City and County Telephone Com- 
mittee. Table telephone instruments, rubber-covered wire, 
and dry cells. (See this issue.) 

Kirkcaldy.—May Ist. Electricity works. 
feeder cables and cooling tower. (See this issue.) 


London. — METROPOLITAN AsyLUMs Boarv.—April 95th. 
Electric lighting installation in the staff blocks, &c., at the 
Grove Fever Hospital, Tooting, S. W. (See this issue.) 


Lytham-St. Annes.—4April 26th. Electricity Department. 
E.h.p. cables. (See this issue.) 


New Zealand.--WELLINGTON.—May 22nd. 
graph Department. Wall and desk C.B. telephones.* 

June 12th. Public Works Department. Electric storage 
battery and accessories.* 


Preston.—Electricity Committee. Two 500:kW rotary 
converters, with transformers and switchgear. E.h.p. and l.p. 
paper-insulated cable. Borough electrical engineer, 118, 
Fishergate, Preston. 


Reigate.—April 30th. Electricity Department. Trans- 
formers and switchgear. (See this issue.) 


Rochdale.—April 23rd. Board of Guardians. Electric 
lighting and telephone installation at the Union offices. Mr. 
fae ach, Union Clerk, Union Offices, 'Townhead, Roch- 

ale. | 

Scunthorpe.—April 18th. Scunthorpe and Frodingham 
Urban District Council. Electric recorders, telephones, light- 
ing plant, and wiring required in connection with waterworks 
extensions. Mr. A. M. Cobbam, engineer, Council Offices, 
Scunthorpe. | : 

South Africa.—CarE Town.—May 7th. 5,000 25-amp. iron- 
clad service cut-outs.* 

Southport.—April 24th. Town Council. Relaying 1,738 
vd. of single tramway track in Mornington Road, Derby 
Road, and Sussex Road. Mr. A. E. Jackson, borough engi- 
neer, Town Hall, Southport. 


Stoke-on-Trent.—March 16th. Electricity Department. 
One 5,000-kW turbo-alternator and condensing plant. (April 
6th.) 

Sweden.—NonnkopiNG.—Harbour Board. Three 4-ton and 
one 5 to 6-ton electric cranes. Particulars from the British 
Vice-Consul, Norrkóping.* 

Taunton.— April 26th. Electricity 
water-tube boiler. (See thts issue.) 


H. and l.p. 


Department. Опе 


. *Further particulars can be obtained at the Departinent. of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 


CLOSED. 


Australia.—MtLBoURNE.— Victorian. Electricity Commission. 
Accepted :— 
Coal-handling plant (£63,274).—Gibson Battle, Ltd. 
Feed-water evaporators (£10,371).—Government. Dockvyards, New South 
Wales. 
Steam boiler feed pumps (£5.000).—Ferrier Dickinson, Ltd., Sydney.-— 
Reuter's Trade Service (Melbourne). 
Bradford.—Tramways Committee. 


Wood-refuse collecting plant. for Thornbury tramway workshops (£295).— 
Rowbothams (Ventilating Engineers), Ltd. 

Plant for us at Thornbury tramways workshops for cleansing used cotton 
Waste (£1703). — Endusiriil Маме Eliminators, Ltd. 

Four miles of round copper trolley wire (E4060. Collier Bros. 


Belgium.—The Belgian Post and Telegraph authorities in 
Brussels have just divided some large contracts for miscella- 
neous telephone material between the New Antwerp Telephone 
and Electrical Works, of Berchem, Antwerp, E. Gerard & Fils, 
of Lieve, and C. Richez, of Brussels. 

There was keen competition last week for the contract for 
the supply to the municipal authorities of Schaerbeek of 100 
electricity meters for pewer and lighting and 600 single-phase 
meters, the lowest tender being that of the Societe Industrielle 
de Matériel Electrique, of Brussels. 


Post and Tele- | 


The Société des Ateliers de Constructions Electriques de 
Charleroi, last week submitted the lowest tender to the Bel- 
gian Post and Telegraph authorities in Brussels for telephone 
cable, the only other competitors being the Bratislava Cable 
Works and the Lyons Cable Works. 


Cardiff.—Electric Lighting Committee. 

Two economisers. (£3,236).— E. Green & Sons. 

Overhead steel bunkers and boiler-house roof (£3,000).—Sir Wm. Arrol 
and Co., l.td. ; . 

5,750-g.p.m. pump (£398).—Rees Roturbo Manufacturing Co., Ltd. 

E.h.p. switchgear (£1,081).—Ferguson, Pailin, Ltd. 

10,500 yd. of cable (£799).—Dritish Insulated & Helsby Cables, Ltd. 

Twelve months’ supply of cable (£7,016).—British Insulated & Helsby 
Cabies, Ltd. . 


Edinburgh.—Tramways Committee. 
For supply of 24 air-brake equipments (£3,226).—British Air Brake Co., 
Lid. (Recommeaded.) 


The City Council has decided to refer the matter to a sub- 
conunittee, with power to obtain expert advice. 


Essex.— County Council. Accepted:— 
Installing electric. lighting at Black Notley Sanatorium 
Beckwith & Co., of Barking. 


London.—Metropolitan Asylums Board. 

X-ray apparatus at Goldie Leigh Homes :— 

Newton & Wright, Ltd. (recommended) ... is 8 .. 6192 

X-rays, Ltd. da M Fix - pid «i. ssa ыз 195 

F. Butt & Co., Ltd. ji Куз s 205 

HackNEY.—Electricity Committee. 

Plant for Dalston Lane sub-station :— А 

One 1500-К\\/' Peebles-La Cour converting. set. (£5,615).—Bruce Peebles 
and Co., Ltd. (Recommended.) 

Completion of the necessary e.h.p. and l.p. switchgear for two 1,500-k W 
rotary converters, three e.h.p. feeders, and three l.p. feeders (£4,263). 
—Johnson & Phillips, Ltd. (Recommended.) 

UNDERGROUND ELECTRIC RaiLways Co. or J.ONDOoN.—The 
company has just placed two further contracts for escalators, 
viz.:—The Foundation Co., Ltd., for escalators at Moorgate 
Street (£42,574); J. Cochrane & Sons, for escalators at Shep- 
herd's Bush (£21,709). 'The escalators at Moorgate Street are 
to be completed in nine months' time and at Shepherd's Push 
In seven months’ time. 


Manchester.—Electricity Committee. Accepted:— 

Б.с. meters.—Ferranti, Ltd.; Chamberlain & Hookham, Ltd.; Aron 
Electricity Meter, Ltd. 

А.с. meters.—Ferranti, Ltd.;  Metropolitan-Vickers Electrical Co., Ltd. 

Potential transformers and current. transformers.—Ferranti, Ltd. 

Time switches.—Venner Time Switches, Ltd. 

Circuit breakers.—Park Royal Engineering Works. Ltd.; British Thomson- 
Houston Co., Ltd. | 

Knife switches.—Park Royal Engineering Works, Ltd,; Ferguson, Pailin, 
Ltd. ; 

Ammeters.—Bertram Thomas. 

Cable.—Callender's Cab'e and Construction Co., Ltd.; British Insulated 
and Helsby Cables, Ltd.; Macintosh Cable Co., Ltd.; Pirelli-General 
Cable Works, Ltd.; W. T. Glover & Co., Ltd. 


Newport.—The Corporation has this week resolved to 


duplicate the orders for boilers recently placed with the 
Spearing Boiler Co., further extensions having been agreed to. 


Preston.—Corporation. Accepted:— 


One year's supply of ** Utility "" current limiters.—Electrical Utilities, Ltd. 
) PP!) \ 


Rotherham.—Town Council. Accepted:— 


300 tons of steel tramway rails at £14 per ton.—Steel, Peech & Tozer. 
Points and crossings (£595).—Hadfields, Ltd. 


Salford.— Education Committee. Accepted:— 

Installation of clectric lighting at the Grecian Street boys’ school (£240). 
—County Electrical Co. 

Alterations to electric lighting installation. at Leicester Road mixed and 
Grecian Street girls’ schools.—W. Anderton & Co., Ltd. 


Tramways Committee. Accepted :— 
Miscellaneous. stores :— 
Electric lamps.— Drake & Gorham Wholesale, Ltd.; British Insulated. and 
Helsby Cables, Ltd. 
Gears.-- Metropolitan-Vickers Electrical Co., Ltd.. 
Steel tires.—brown, Bavley's Steel Works, Ltd. 
Gears and pinions.—British Hele-Shaw Patent Clutch Co., Ltd. 
Trolley heads and wheels.—Kay & Со., Ltd.; G. Wallsop. 
Brake blocks.—National Railway and Tramway Appliances Co., Ltd. 
Special tramway track. for the junction of Bury New Road and Great 
Cheetham Street (£1,875).—Hadficlds, Ltd. 
Five low-type tramcars. (£9,200).—Brush Electrical Engineering Co., Ltd. 


Electricity Committee. Accepted :— 
L.p. electricity supply mains (24,046). —\\. T. Glover & Co., Ltd. 
Wolverhampton.—Town Council. Accepted:— 


7,000-kW turbo-alternator, with air- and oil«ooling plant (£19.565).— 
British Thomson-Houston Co., Ltd.: 


(£511). — E. 


Worthing.—With further reference to the note on page 
541 of the ErnEcTRICAL Review of April 6th, the following is 
the list of tenders received for the supply of cables:— 


Enfield Ediswan Oable Works, Ltd. (recommended) £3,482 
Electrical Supplies Co., Ltd. T ss r 
Nederlandsche Kabelfabriek sae | 
Hackbridge Cable Co., Lid. ... s T 
Callender's Cable and Construction Co., Ltd. 
lirelli-General Cable Works, Ltd, Оет" 
W. T. Henley's Telegraph Works Co., Ltd. |... 
Siemens Bros. & Co.. Ltd. s КА РЕЙ 
British [Insulated and. Helsby Cables, Ltd. 
Johnson & Phillips, Ltd. -— | 

М. T. Glover & Co., Ltd. 

Western Electric Co.. Ltd. 

Union Cable Co., Ltd. .. js 

Nordiske Kabcl-Og Traadfabriker 

Watshams ios cee si 

Mulburn & Co.  ... is 

Macintosh Cable Co., Ltd. 


Winchester.—Town Council. Accepted:— 


Battery.—Tudor Accumulator Co., Ltd. 
Booster.—Electric Construction Coa., Ltd. 
Boiler. feed pump.—Mather & Platt, Ltd. 
Cables.—Enfield-Ediswun Cable Works, Ltd. 
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FORTHCOMING EVENTS. 


Birmingham and Dietrict Gleotric Olub.—Saturday, April 4th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Paper on " Engines for Small 
Electric Generating Plants," by Mr. E. Cauldwell. 

Royal Society of Arts.—Monday, April 16th. At John Street, Adelphi, W.C. 
e 8 p.m. Cantor lecture, '* Nitrates from the Air," by Mr. К. Kilburn 

ott. 

Institution of &lectricoa! Engineers (Sheffield Sub-Oentre).-- Tuesday, 
April 17th. At the Royal Victoria Hotel, Sheffield. At 8 p.m. Address by 
the President, Mr. F. Gill, and smoking concert. 

(Mersey and North Walee—Liverpooi—Oentre).—Monday, April 16th. 
At the University, ee At 7 p.m. Paper оп “ The Drive of Power 
Station Auxiliaries," by Mr. L. Breach and Mr. W. Midgley. 

Liverpool Engineering Soclety.— Wednesday, April 18th. At the Roval In- 
stitution, Colquitt Street. At 8 p.m. Paper on “ The Rating of 
Machinery," by Mr. E. W. Pierce. 

Ohemical Society.—Thursday, April 19th. 
8 p.m. Ordinary Scientific Meeting. 

Royal institution of Great Britain.— Thursday, April 19th. At Albemarle 
Street, W. At 3 p.m. Lecture on ** Transmission of Speech by Light," 
by Prof. A. O. Rankine. (Lecture. II). 

Junior institution of Engineere.—Friday, April 20th. At 39, Victoria Street, 
e M 7.30 p.m. Lecturette, ‘ The Busiress of Engineering," by Mr. 

. N. Munro. 


At Burlington House, W. At 


THE " BLECTRICAL REVIEW" SERVICE 
DEPARTMENT. 


WE have to remind readers that Service Department inquiries 

should be accompanied by a stamped envelope. 

: The makers or suppliers of the following devices are asked 

or :— 

Electrical motion signs for shop windows which do not 
depend upon electric light for effect. 

Cheap composition for moulded insulation giving appear- 
ance of ebonite. 

A spring push-type terminal for small cables (replacing 
screws). ; 

KIERPITE insulation. 

Moulds for accumulator plates. 


~ 


NOTES. 


An English Electric Aeroplane.—Tests began at Ashton 
Park, Preston, on April 5th, оѓ. the first British auxiliary- 
engined glider, the "'Wren,"' designed and built by the English 
Electric Co., at Preston. It is expected that the machine will 
provide valuable data for the development of economical aero- 
planes. It is stated that machines of this type will cost 
about £250 each, and under real mass production about £130. 


Key and Keyway Standardisation.—The Sub-Committee 
of the British Engineering Standards Association, engaged sn 
revising standard specification No. 46 (Keys and Key ways), 
and enlarging it to cover other forms of keys, has found itself 
faced with the fact that key and key way nomenciature appears 
to vary in different parts of the country; consequently it has 
Leen studying this question with the object of bringing about 
uniforinity. Suggested nomenclature has been prepared and 
comment or criticism is invited for the assistance of the sub- 
committee. 


Industrial Paints.—The report of the Departmental Com- 
mittee on Industrial Paints, which has just been issued 
H.M.S.O., 2s. 6d. net), completely reverses the recom- 
mendations of a committee which, in 1915, advised the 
prohibition of the use of white lead for painting buildings, 
being cf opinion that regulations to prevent the risk to the 
health of painters using lead paints could not be made effec- 
tive and that leadless paints could take the place of lead paints. 

The committee i8 satisfied that for outside painting, and for 
certain kinds of internal painting, there is at present no 
eficient substitute for lead paint. 

The statistics given in the report show that while sufficient 
to justify legislative action, the cases of lead sickness among 
painters compare well with those in other lead-using indus- 
tries: the attack rate per 1,000 being, for instance, 27 for the 
electrical accumulator industrv, while, for the painting in- 
dustry, the figures ure indicated as being, in 1914, 4.5, and in 
1921, only 0.25. 


The *' Short-Circuit Beetle."—Beetles which bore through 
lead cables, but which, nevertheless, do not or cannot pene- 
trate pure gum rubber, have proved a serious problem and 

st in California and many other parts of (he United States. 

ne of the most important injuries inflicted by these beetles 
‘is the damage done to the lead sheathing of telephone cables 
in California. The bectles bore circular holes in the sheath- 
ing, about one-tenth inch in diameter. Moisture enters the 
cable through these holes, causing a short-circuiting of the 
wires and interruption of service to tbe public. As one hole 
may put from fifty to six hundred or more telephones out c: 
use for from one to ten days, the damage is rather extensive. 


Experiments have been undertaken at various times by the 
Bureau of Entomology of the United States Department of 
Agriculture to determine what treatment could be used to 
keep the beetles Írom injuring the cables. These experimenta 
are summarised in & professional paper, issued as Department 
Bulletin 1107, ** The Lead-Cable Borer in California," by 
Messrs. R. D. Hartman, H. E. Burke and T. E. Snyder, ento- 
mologists. The results indicate that the beetle is able to 
penetrate any lead alloy used as a cable sheathing or any 
poison or repellant placed on it. Probably it is able to pene- 
trate the poisons because it does not feed as it bores through. 
Beef tallow, when sufficiently soft, will stick to the beetle 
and suffocate it, and has been used with some success on‘ the 
rings which suspend the cable, since practically all the boring 
is done near the rings. Layers of friction tape impede the 
boring and thin sheets of copper, zinc and steel prevent it. 
Sleeves of these metals can be placed around the cable at the 
rings, but the cost would probably be too great for general 
use. A new type of ring made of flattened steel-wire stock and 
galvanised is now being installed by the telephone companies, 
and it is believed that this ring is better from the standpoint 
of preventing attack by the beetle than the old one. Mean- 
while, tallowing the rings is the most promising method of 
contro!.—Science. | 


Appointments Vacant. — Draughtsmen, for the Air 
Ministry ; mains assistant, for the Wolverhampton Corpcration 
electricity departinent; control engineer, for the Yorkshire 
Electric Power Со. ; superintendent of street and public light- 
ing (£400), for the Leicester Corporation; charge engineer 
(£6 158.), lor the Belfast Corporution electricity department. 
(See our advertisement pages to-day.) 


The, Association of  Engineers.in. Charge. — ANNUAL 
DINNER.—On Saturday last the annual dinner of this Associa- 
tion was held at the Holborn Restaurant; Dr. H. S. Hele- 
Shaw, F.R.S. (president), occupied the chair, with Mr. W. 
McLaren (chairman) in the vice-chair, and there was a large 
attendance, including many distinguished guests. Amongst 
the latter were Mr. W. H. Patchell, Capt. H. Riall Sankey, 
C.B., Mr. T. Cooper, Mr. H. Baines, C.B.E., Brig.-Gen. 
Magnus Mowatt, C.B.E., Eng. Vice-Admiral Sir George G. 
Gocdwin, K.C.B., Mr. E. A. Sandford Fawcett, C.B., Mr. 
F. Gill, and Mr. W. C. Clifford Smith, O.B.E. 

After the loval toasts, Capt. H. R. Sankey proposed '' Re- 
search. and Practice," pointing out that the whole of the 
electrical industry was founded on the results of pure 
sclentific research. Research was also usefully directed to- 
wards the improvement of efficiency and economy, e.g., in the 
manufacture of steel; as the result of an investigation into 
aluminium alloys, a new research on steel was being com- 
menced which would cost £5,000, and would be jointly under- 
taken by the Royal Society and the leading Institutions.: He 
thought the Joint Engineering Council should supervise re- 
search; the Council would exercise great influence over the 
future of engineering, and set it before the public in its true 
light. Responding, Mr. F. Gill (President, I.E.E.), who also 
referred to the magnificent work that the Joint Engineering 
Council could do, described the phenomenal progress effected 
in the development of telephony within the last 21 years by 
the agency of research; as the result of four new develop- 
ments, the saving to-day was more than ten million pounds 
a year. The fact that progress depended on the amount of 
money put into research was not properly realised in this 
country; it was hard to set a limit to the profits on such an 
investment. Individual engineers could succeed only by keep- 
ing in touch with the results of research, and he strongly 
recommended his hearers to do this. 

Eng. Vice-Admiral Sir George Goodwin, proposing *' The 
Association," claimed that he himseif had been an enginecr- 
in-charge; when he was in charge of a Naval dockyard, he 
had noticed the enormous benefits derived from the inter- 
change of personal experiences, which cculd be effected not 
only by reading papers, but also by conversation and by 
printing short practical. notes in a soclety's journal. Prof. 
Hele-Shaw, responding, said the Association had now recov- 
ered from the great set-back due to the war; the meetings 
were better attended and the membership was greater than 
ever before, and the Association was on the verge of becoming 
incorporated. The social gatherings and informal discussions 
were of the greatest value to the members. 

"Our Guests and Friends” was proposed in a spirited 
speech by Capt. H. J. Wellingham, M.C., and, in responding, 
Мг. Н. Baines, C.B.E. (chief engineer, H.M.O.W.), ex- 
plained how, by segregating the maintenance service from 
new construction, he had saved £100,000 in the first year 
and reduced the staff by 600 men. Accurate costing was most 
important, and he had started a costing department which 
enabled comparisons to be made between the various dis- 
tricts; a svstem of collating information from all sources 
had been inaugurated. . 

Мг. №. McLaren proposed * Our President” in highly 
appreciative terms, and Capt. A. E. Penn cordially supported 
the toast. In his reply, the President paid a handsome tri- 
bute to the splendid work done by the committee, and par- 
tieularly that of the indefatigable honorary secretary, Capt. 
Penn. A programme of music was performed during the 
meal, which was followed by an excellent musical entertain- 
ment interspersed with the toasts. 
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The Greenawalt Electrolytic Copper Extraction Process. 
—Mr. W. E. Greenawalt elanns that a process for the electro- 
{уйе deposition of copper from acid solutions which he has de- 
vised reduces the amount of ferric salts, which make the deposi- 


tion of copper highly inefficient. Several methods have been’ 


tried or proposed to accomplish this previously. ‘The interposi- 
tion of a diaphragin between the electrodes, so as to prevent the 
ferric salts formed at the anode from petting to the cathode, 
has been suggested. Other methods are the precipitation of 
the iron out of the solution before electrolysis, or the diversion 
of a portion of the copper solution at each cycle, so as to main- 
tain the iron salts at as small a percentage as possible, and 
precipitating the diverted portion usually with scrap iron. Н 
is also possible to render the ferric salts harmless, or even 
useful, by effectively reducing them to the ferrous condition. 
The Greenawalt process consists in reducing the ferrie salts 
formed by electrolysis by sulphur dioxide, copper sulphide, 
and the two combined. The arrangement comprises а set of 
sulphur-dioxide reducers, groups of copper depositing cells, 
and a flow of solution, arranged so that there is a regulated 
stream of reduced solution from the reducers to the corre- 
sponding cells, and of. electrolysed solution from the cells to 
the corresponding reducers, in a sort of enclosed circuit. while 
at the same time there is a regular advance flow of a portion: 
of the solution through the entire series of reducers and cells. 
The electrolysed solution, depleted in copper and re-generated 
in acid, 15 then returned to the ore for another сусе. It is 
stated that in this process carbon anodes may be substituted 
for lead anodes, which gives more effective depolarisation and 
à consequent reduction in. power consumption, 


Broadcasting in the United States.—The report for 1922 
of the Radio Corporation of America, which controls the Mar- 
coni interests in. the United States, shows the extraordinary 
zest with which broadcasting has been taken up in that 
country. According to the Financial Times, the gross Income 
of the corporation has Jumped from $4, 100,500. to $14,830,900. 
The ordinary services exhibit. quite a satisfactory expansion, 
income from transcceanic communication having risen. from 
$82, EAS. O00 to 82,914,300, or 86 per cent., and from the marine 
branch from $533,300 to $630,100, or 14 per cent. 

In contrast. to. this, however, gross sales. advanced. from 
$1,465,000 to $11,256,500, this phenomenal leap being entirely 
explained by the demand for wireless telephone receiving sets. 
The broadcasting stations were not established until the 
end of 1921, and prior to last vear no receiving apparatus had 
been developed which lent itself to quantity output. With 
the advent of the broadcasting stations, the corporation's 
technical? staff concentrated on the production of radio 
receiving apparatus embodying the latest Improvements, and 
of a character suited. for general use, and their efforts were 
so successful that the demand, which had sprung up almost 
in a night, was satisfactorily met. The extent of that success 
is shown in the striking increase in sales. 

Though revenue has grown so enormously, the corporation 
has not vet reached the pcint of paving апу dividend on either 
Its preferred or common shares. Operating and administra- 
поп expenses increased. from $3,762,200) to $12,126,500, and 
alter allowing for sundry credits the net Income for the 
vear was 82,074,600, as against $426,800, In 1921 the whole 
of the net income was placed to the reserve for amortisation 
of patents and was below the required level, and this time 
no less than $2,450,600 is devoted to the same purpose, partly 
to make up for the previous vear’s deficiency. Of the residue, 
МОТО КЮ) is set aside for Federal income tax, and $224,000. is 
utilised in. writing down organisation expenses. 


Fog Removal and Rain Making.—How fogs are being 
removed and how rain will be caused to fall by electrically 
charged sand was explamed in a statement made by 
Professor Wilder D. Bancroft, of Cornell University, 
an authority on colloi® chemistry, who with L. Francis 
Warren has been conducting experiments at McCook Field, 
near Dayton, Obio. Clouds consist of drops of water too small 
to fall at an appreciable rate. Drops are kept from coalescing 
ether by being charged electrically and therefore repelling 
each other, or by being covered with a film of condensed air 
acting like a gelatine capsule. Spraying with positively 
charged sand will eause negativelv-charged drops to coalesce, 
and will also remove the film of absorbed air to some extent. 
‘The first is the principle involved in precipitating electrically- 
charged colloids, and the second occurs. when the crystal 
detector is used in wireless. The large drops fall and carry 
down with them many of the finer drops, just as the coarser 
particles of butter fat in milk carry up many of the finer 
ones when cream rises. 

The new process invented by Mr. Warren sprays electrically- 
charged sand from above, and consequently gets more results 
for the same expenditure of power the thicker the cloud. 
Experiments at McCook Field show that with 50 Ib. of sand 
charged nominaliv ta 15,000 volts, a cloud covering two square 
miles can be dissipated in less than ten minutes. Much better 
results are expected with sand charged to 30,000. volts, and 
a more etheient charging nozzle. 

Experiments so far have. been made in co-operation with 
the Army Air Service to demonstrate the feasibility of re- 
moving fogs from flying fields, as aviators can neither go up 
nor come down safely in fogs. Experiments to be made at 
Moundsville will use a captive balloon 1.000 ft. up to spray 
the sand and clear the field. Flying fields can certainly be 


kept clear, and the results look encouraging for clearing New 
York harbour when necessary. Successful preliminary experi- 
ments have been made with smckes; but nothing has been 
done with foes containing smoke. ‘he problem of removing 
London fogs seems much less visicnary than it did one year 
ago, and is now a question of efficiency. à - 

The Army Air Service is interested ш fogs, not rain, and 
no experiments on rain-making have vet been made. The 
clouds attacked so far have contained very little moisture. 
The problem of obtaining rain from heavy clouds should. be 
much easier than that of dispersing fogs. No claim is made that 
rain can beeobtained from a clear sky. In many cf the arid 
regions storm clouds pass over without raining; these can 
undoubtedly be made to rain. With a rain cloud one mile 
thick, the necessary expenditure of power will be the same 
as with a cloud 300 ft. thick, but the amcunt of rain will be 
very much greater. The problem of rain-making and of fog 
dispersal consists in inaking small drops into large drops by 
coalescence and is not a problem of condensation. Since a 
cloud is an unstable mass which should ram but does nct, 
we are not dealing with gigantic forces of nature. The cow- 
mercial success, 1£ it comes, will be due tc the fact that the 
development of the. aeroplane has made it possible to attack 
clonds from above and to take advantage of the sweeping 
action of the falling drops. No one has ever considered. rain- 
making as Белу colloid chemistry and not meteorology.— 
Science. | 


The South African Electricity Commission. —The Elec- 
tricity Supply Commission under the Electricity Act of 1022 
has now been appointed. Up to now its function has been 
exercised by the Board of Officials appointed as a separate 
body under the Act to supervise the issue of licences on the 
basis of the Transvaal Board appointed some 15 years ayo. 

The Board consists of Sir R. N. Kotze (chairman), Dr. H. J. 
Van der Byl (technical adviser), and Mr. Vaughan (inspector 
of machinery). 

The new Commission has been constituted as follows: Dr. 
H. J. Van der Pyl (permanent chairman), Mr. Robert Naven 
(of Johannesburg), and Mr. J. R. Foultun (retired railway 
engineer). | 

Among the first points to be considered by the Commission 
аге: (1) The taking over from the S.A. Railways of the large 
power station in course of construction at Colenso. This 
station will serve primarily for the supply cf energy to the 
railway between Maritzburg and Ladysinith, which is to be 
electrified; (2) the erection of a power station at Durban; (3) 
the provision of electrical power in the neighbourhood of the 
Sabie goldfields, Transvaal; and (4) the erection of a power 
station at Witbank. 

New Electrical Indicator and Pressure Gauge.—Develop- 
ment of high-speed internal-combustion engines has been 
hindered by the lack of an indicator for accurate operaticn at 
speeds exceeding 1,400 r.p.in. Moreover, existing types of in- 
dicators are quite unsuited for use on aeroplane engines 1n 
flight. Two vears ago experiments were initiated at the Roval 
Aircraft Establishment, which have resulted in the production 
of a very practical and valuable electrical indicator. Arising 
out of the research work on the indicator a guage to record 
maximum pressures and the variation. thereof has been 
evolved. Although finality of design has not been attained, 
this type of indicator, on the bench, has met all requirements. 

Tt will record with considerable sensitivity any cyclic change 
of pressure varying from, say, 4 to 1,000 lb. per sq. in. absolute, 
and give the average evche change of pressure over approxi- 
mately 100 cycles on a. time base. 

The instrument used for recording maximum pressures is а 
simple adaptation of the principle employed in the indicator. 
The maximum pressure and variation of maximum pressure of 
any eyele can be recorded at all speeds likely to be met with 
'n practice. The recording parts either of the indicator or the 
gauge may be placed remote from the engine under test, the 
qualification in the case of the fermer being the ability to get 
a drive from the engine. Both. instruments аге sinple to 
operate and will give the desired record in ten seconds. 

Poth instruments are fully described by Mr. H. Wood, 
A.M.I.E.E., in the Aeronautical Research Cominittee's report 
No. 807 (E. 5). 

The Electrical Engineers’ Ball, 1923.—Those who took 
part in the Electrical Engineers’ Ball on January. 26th, and 
all others who desire the progress of electrical benevolence, 
will be interested to learn that the General Committee, at 
its last meeting, distributed the sum of sixty guineas to the 
Institution of Electrical Engineers’ Benevolent Fund and sixty 
guineas to the Electrical Trades Benevolent Fund, out of the 
proceeds of the event. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—INrormat MEETING.— 
At the next informal meeting of the Institution, on the 23rd 
inst., Mr. E. Н. Shaughnessy, O.B.E., will open a discussion 
on '' Practical Broadcasting." 

NORTH-WESTERN CENTRE.—The annual general meeting of the 
North-Western Centre of the Institution. was held on April 
10th at Manchester, Mr. А. S. Barnard presiding. The com- 
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mittee's report stated that during the twenty-third session of 
the Centre-ten meetings had been held, the attendance aver- 
aging 12U per meeting, as against 115 last year. A new de- 
parture was the inviting of ladies to participate in a general 
meeting when the subject * Electricity in the Home " was 
introduced by Mr. J. W. Beauchamp. The number of speakers 
in the discussions was 74; in this respect there had been a 
falling off, the number last year being 90, an average of nine 
per meeting. The membership had been reduced through the 
formation of the new Mersey and North Wales (Liverpool) 
Centre. It now stood as follows:—Members, 106; associate 
members, 406; associates, 13; graduates, 30; students, 360; 
total, 965. For the Liverpool Centre the figures on February 
Ist, 1922, were 53, 172, 5, 46, and 189; total 465. Including 
the Liverpool Sub-Centre the figures for 1921-22 were 1,343, and 
for 1920-21, 1,214. The increasing support given by the 
" small-current ” or telegraphy members was noted with plea- 
sure; the committee hoped to see а similar increase in the 
support given by other branches of the industry, such as 
railway and mining engineering. ‘Thanks were voted to the 
chairman (Mr. Barnard) and the hon. secretary (Mr. Mallin- 
son) for their services during the year. The election of officers 
for the next session resulted as follows :— 

Chairman: Mr. G. А. Juhlin. Vitce-Chairmen : Messrs. Н. 
C. Lamb and А. G. Ellis. Hon. Secretary: Mr. A. B. Mallin- 
sun. Committee: Messrs. Carr, O'Brien, Watson, Sills, and 
W. R. Anderson. 

After the meeting Dr. H. W. Nicholls's lecture upon ‘* Trans- 
Oceanic. Wireless Telephony " was read by Mr. R. А. Mack, 
and was followed by a short discussion. 

NORTH-EASTERN CENTRE.—The annual meeting of the North- 
Eastern Centre was held at Newcastle-on-Tyne on April 9th, 
Mr. F. C. Baldwin in the chair. 

The annual report of the Commiuttee stated that 11 ordinary 
general meetings and one special general meeting had been 
held, and the average attendance showed an improvement on 
previous vears. At the special general meeting held on Febru- 
ary 26th the final by-laws for the Centre were approved, and, 
after confirmation by the Council, would be issued in printed 
forin to members. 

The menibership of the Centre showed a slight increase over 
last session, the figures being: Members, 63; associate. mem- 
bers, 211; associates, 7; graduates, 50; students, 189. The 
totals were 520 for the past year, and 503 for 1921-22. The 
Tees-side Sub-Centre membership was included in those 
figures, and was approximately 20 per cent. of the total. 

The Students’ Section was congratulated upon an excellent 
season's work. ‘The Committee reported that it had co-opted 
as non-voting members a graduate, Mr. T. Sloan, and a stu- 
dent, Mr. W. N. Kilner, to represent the interests of their 
respective sections. 

Mr. W. T. Maccall submitted the financial statement, show- 
ing that commencing the year. with a credit balance of £87, 
thev finished. with. £59. 

The reports were formally adopted. 

The election of officers resulted as follows :—Chairman : T. 
Carter. Vicee-Chatrmen: W. T. Maccall and R. W. Gregory. 
Committee : Power Supply Undertakings: A. G. Shearer, C. 
Vernier, J. M. Heslop, A. А. Hughes, H. Parry. Manufac- 
turers and Contractors: W. Cross, B. A. Robinson, Р. F. 
Allan, A. P. Pyne, G. G. Mallinson, W. D. Owen. Univer- 
sities and Technical Colleges: F. H. Downie, W. T. Maccall. 
Municipal Engineers: W. T. Dalton. Hon. Secretary: H. B. 
Poynder. Auditors: C. Turnbull and J. Rosen. 

The Chairman referred to the question of the provision of 
an engineers’ club, and said that a good deal of time was 
spent a while ago going into the question with the Newcastle 
Society for the Chemical Industry, but nothing had come of 
it. Now they had received a letter from the Chemical Society 
stating that it had cbtamed very suitable rooms which, if 
members of the I. E. E. desired, could be secured. The Chair- 
man added that as the season was so far advanced the Com- 
mittee had left the matter in abeyance; but meanwhile indi- 
vidual members, who so desired, could become members , of 
the club. 

Mr. Р. F. Allan referred to the Institution's Benevolent 
Fund and appealed for subsertbers. | 

Mr. A. G. Warren then. delivered a lecture upon ‘ The 
X-ray Examination of Materials.” 


Incorporated Municipal Electrical Association.—The 
Association has issued a preliminary programme of the 28th 
annual convention, which is to be held at Searborough from 
June sth to 2rd. The proceedings will include the reading 
of the following papers: ''" Showrooms and Sales for Small 
Undertakings,” by Mr. T. Hall, A. M.L.E.E. (Burton-on- 
Trent); “ Overhead Transmission and Distribution," by Mr. 
J. E. Storr, A. M.E.E.E. (Yorkshire E. P. Co.); and ‘* Modern 
Generation Applied to Existing Distribution," by Mr. F. W. 
Purse, M.I.E.E. (West Ham). There will be an informal dis- 
cussion upon “ The Development of Cooking Apparatus.” 

The annual dinner is to take place on June 31st, and the 
annual general meeting on June 22nd. The social side has not 
been neglected: several evening functions and excursions have 
been arranged. | 


- Iron and Steel Institute.—The annual meeting of the In- 
stitute will Һе held at the Institution of Civil. Engineers, 
London, on May 10th and 11th. The annual dinner will be 


held on May 10th, and the programme of proceedings includes 
the presentation of the Bessemer Medal to Dr. W..H. Maw; 
the award of the Andrew Carnegie. Research Scholarship for 
1923 will be announced; and amongst the papers that are to 
be read and discussed is one by Mr. С. A. Ablett on " Eco- 
nomic Principles Governing the Use of Electric Power in Iron 
and Steel Works." The autumn meeting of the Institute will 
be held in Milan by invitation of the Italian Metallurgical As- 
sociation, and will be followed by visits to the chief industrial 
centres in Italy. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. - 


Mr. Harry S. Erus, M.L.E.E., has been appointed chief en- 
gineer and general manager to the West Gloucestershire 
lower Co., Ltd. For the past three years Mr. Ellis has 
been in partnership with his brother, Mr. Arthur Ellis, as 
consulting engineers in Cardiff. The West Gloucestershire 
Co. expects to be able to supply electrical energy in the Forest 
of Dean by the middle of June. Ў 

To commemorate his 210. years’ service as electrical engineer 
and tramways manager of Blackpool, Mr. CHARLES FURNESS 
received presents. from the staff and employés. on April 
9th. The first gift took the form of a mahogany ward- 
robe, and the second a set of vases, all presented by the Mayor, 
who spoke of Mr. lurness’s commercial capacity as shown by 
the progress of the two departments. Mr. R. P. Baxter, chief 
clerk in the electricity department, spoke of his association 
with Mr. Furness for 21 years. Mr. H. H. Lancaster, the 
trate manager, said the departments were always breaking 
records. Mr. Furness, in responding, said that many officials 
in the electricity departinent had made Blackpool a stepping 
stone to higher positions, but he felt that if he succeeded it 
would be a greater honour to remain than to go elsewhere. 

In a leaderette last week, referring to the speech. delivered 
at the meeting of British Insulated & Helsby Cables, Ltd., we 
inadvertently gave the name of the chairman as Mr. George 
instead of Mr. James Taylor. The name appeared correctly in 
our " City Notes.” It was our sad. duty to record the death 
of Mr. GEORGE CROSLAND TAYLOR a few months ago. 

Manchester Electricity Committee has appointed Mr. W. E. 
Plowman, shift engineer, Stuart Street, to bé turbine superin- 
tendent, Stuart Street, in succession to Mr. J. А. Vice, 
at a salary of £522 per annum. Mr. S. A. Russell, 
shift engineer, Stuart Street, to the position (pro tem.) of 
assistant resident engineer, Barton Station, at £526 per annum, 
on the understanding that at a later date Mr. J. A. Vice (as- 
sistant resident engineer at Stuart Strect) and Mr. Russell ex- 
change positions. Messrs. F. P. Seager and D. Barry have 
been transferred from the City Station to Barton Station us 
shift engineers, at £393 per annum (all the above salaries 
subject to cost-of-living adjustment). Messrs. C. D. Milsom, 
J T. Sarvent, A. Willcock. and C. E. Warner have been ap- 
pointed shift engineers at the Stuart Street, Barton and City 
power stations respectively. 

Manchester Corporation Rivers Committee has passed a reso- 
lution thanking Mr. S. L. Pearce, chief engineer and manager 
of the Corporation Electricity Department, and his assistants 
for their valued advice and help given in the preparation of 
the scheme of electrification of the Davyhuhne Sewage Works. 

Mr. J. Н. Ѕбтоккік, district manager of telephones at Aber- 
deen, who has just been transferred to the Gloucester area, 
was presented with a gold wristlet watch by his colleagues 
in the district office. 

The Urban Council of Holywood (County Down), which is 
to all intents and purposes a suburb of Belfast, has appointed 
Mr. J. Green, Belfast, engineer of its electric lighting, &c., 
scheme. | 

The Wallasey Council has decided that the salary of Mr. 
В. Т. Hawkins, the electrical engineer, be in accordance with 
the agreed scale of the A.M.E.E. 

The Bootle Town Council has presented an illuininated testi- 
monial, passed under the borough seal, to Mr. T. D. CLOTHIER, 
the borough electrical engineer, on his retirement prior to his 
departure for South Africa. | 

At a meeting of the Poard of Directors of the American 
Institute of Electrical Engineers; in New York, on March 16th, 
Mr. Harris J. Ryan, of Stanford University. California, was 
adopted as candidate for the presidency of the Institute for 


-the ensuing session, 


The daily Press states that Sir Davip Brece is being nomi- 
nated as president of the British Association at its meeting in 
Toronto in 1924. | 

Mr. F. C. Rarirart, M.I.FE.E., who severed his connection 
with the Edison Swan Company last September, 18 carrving 
on his consulting practice at 19, Ludgate Hill, E.C.4. (tele- 
phone: Central 3387), where he desires to receive catalogues 
from manufacturers of lighting fittings, domestic appliances, 
cables, testing and wireless instruments, &c. 
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A Reuter dispatch, dated Wednesday, Philudelphia, says that 
the American Philosophical Society has awarded to Sir J. J. 
‘LHOMSON the John Scott Medal and an aecompanying purse 
of one thousand dollars. 

Mr. GEonaE W. Ногғоко has resigned his position as general 
manager of the Salford tramways, and his resignation has been 
accepted by the Comuuittee. rie hus been m the service of 
the Salford Corporation for forty years, for many years as 
tramway manager, he having succeeaed Mr. Ernest Hatton, 
when the latter went to take up the tramway inanagership at 
Newcastle-on-'l'yne. : 


Obituary.—Mn. SYDNEY Grpar.—The electrical industry has 
lost a very interesting personality by the death of Mr. Sydney 
Gedge. For many years he was chairman of мМ. "|. 
Heniey's Telegraph Works Co., Ltd., and the back volumes of 
the BLEcTRICAL REVIEW contain reports of the speeches 
delivered by him at the annual meetings of that company. He 
was prominently and sincerely interested in church affairs, and 
in educational and other movements which have so much to 
do with the public well-being and its advance in the things 
that really matter most. А trade and technical journal may 
express its admiration for such men and such movements at 
any time, end especially so when it is of the utmost import- 
ance that the right spirit. should permeate industrial attairs. 
The British people need to be reminded that the world is 


closely watching to see what Britain does by way of giving a 


lead. But apart from our interest in Mr. Gedge as a typical 
English gentleman who has spent a lengthy life—he had 
reached the ripe age of 93 years when he passed away at 
Mitcham Hall, Surrey, on rriday last—in the furtherance of 
good causes, he will always be remembered by Henley's 
directors, shareholders and staff; and by ourselves as Press 
listeners, as a gentleman of courteous and parliamentary 
manner, fluent in speech respecting Henley affairs whether he 
was covering these fully as in the earlier days, or merely 
generally as in later days when he nade a ‘* few remarks ” as 
a sort of preface to the practical and business speeches of Sir 
George Sutton, Bart., the present chairman and managing 
director. His parliamentary manner invariably showed 
itself when the report was submitted for adoption: ‘* Those 
Who agree say ‘Aye!’ Those who do not say ‘ No!’ 
(No response from the meeting.) The ayes have it! The ayer 
have it!" Though Mr. Gedge relinquished the chairmanship 
in 1917, he remained to the end a director of the company, for 
the formation of which, it 1s stated, he was largely responsible 
in 1880. 

Mr. W. Н. WiLLcox, whose death was announced in our 
issue of March 30th, was governing director of Messrs. W. H. 
Willcox & Co., Ltd., which business was built up by him from 
its inception in 1876. Apart from his business activities, he 
devoted a great deal of time to local public and other affairs 
in Southwark, where he was personally well known. He was 
a member of the Worshipful Company of Leathersellers. 

Mr. D. GniNsTED.—The death occurred on March 29th, at his 
residence at Bromley, of Mr. Daniel Grinsted, a director of 
the Broinley Electric Light Co., Ltd. 
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NEW COMPANIES REGISTERED. 


Lead Hydrate Battery Co., Ltd (188,828).—Private com- 
pany. Registered March 27th. Capital, £500 in £1 shares. To acquire. the 
business of battery and accumulator manufacturers carried on by F. J. Sykes, 
J. €. Sykes, W. H. Smith and T. J. Bulley at 26, Voltaire Road, Clapham, 
us the * Lead Hydrate Battery Со,” The permanent directors are ;—F. J. 
Sykes, 52, Deauville Road, Clapham, S.W.; J. C. Sykes, 25, Malmains Way, 
Park Langley, Beckenham; W. H. Smith, 4, Holmesdale Avenue, East Sheen, 
S.W.14; Т. J. Buley, 26. Voltaire Road, Clapham, S.W. Registered office : 
26, Voltaire Road, Clapham, S.W.4. 


б. S. Mortley, Sprague & Co., Ltd. (188,775).—Private 
company. Regisiered March 26th. Capital, 27,000 in £1 shares (6,250 ordinary 
and 7390 non-cumulative participating 7 per cent. preference), To adopt an 
agreement with G. E. Mortley and W. Sprague, and to carry on the business 
of manufacturers of, agents for or dealers in supplies of electrical, mechanical, 
hydraulic, radio-telephone, wireless telegraph and motor engineers, Xc., The 
first directors are :—G. E. Mortley, 23, Forest Road, Tunbridge Wells (man- 
aging director); W. Sprague, Napier House, Zo, Nelson Road, Tunbridge 
Wells. Qualification: 290. shares. Remuneration as fixed. by the. company. 
Secretary : W. Sprague. Registered. office: 46, Nelson Road, Tunbridge Wells. 


Wireless Development Syndicate, Ltd. (188,857).—Regis- 
tered March 28th. Capital, £1,000 in 5s. shares (2.000. preference and 2,000 
ordinary). To carry on the business of manufacturers of and dealers in drawn 
wire electric cabling and electric lamps and all articles made from tungsten, 
molybdenum and other metal, manufacturers. of electrical instruments and 
appliances, and metal products, &c. The subscribers (each with one share) 
ure ;—H. Atkinson, 54, Hillcrest Road, Acton Hill, W.3, machinery agent; 
Н. M. Tavlor, 17, College Hill, E.C.4, secretary ; E. Holwill, Temple Chambers, 
E.C.4, merchant; B. Quin, 21, Longbesch Road, Clapham Common, S.W.11], 
secretary; W. Н. E. Stone, R, Baleombe Street, Dorset Square, МАЛ, 
clerk; J. €. Scrivener, б Mistleigh,"" Caterham Valley, surveyor; M. N. 
Puttershaw, '' Fairlawn," Woodside Road, Sutton, Surrey, retired solicitor. 
The first directors are: H. Atkinson and E. Holwill. Minimum cash sub- 
scription, £1 lI. Remuneration: £50 cach per annum (chairman, £75). 
Secretary (pro tem.) : Н. Hawkins, Solicitor: W. H. Lane, 17, College Hill, 
EC.. 


Thames Electric Wireless Co., Ltd. (188,924).—Private 
compans. Registered March 29th. Capital, £100 in £1 shares. To carry 
on the business of electrical, mechanical, and general engineers and con- 
tractors, manufacturers of, and dealers in wireless, radio, electrical, and 
scientific instruments and machines, &e. The first directors аге: — К. С. Wat- 
kins. 64, Forthbridge Road, Clapham Common, S.W.11 (chairman); W. F. 
Watkins, 28, Church Lane, East Finchlev, N2; H. W. Woods, '* Offlev.” 
Kingsdown Road, Surbiton, Surrey; F. P. Sexton, 2, Bolton Gardens, Ted- 
dington, Middlesex. The first two are permanent. Qualification, 5 shares. 
Registered ufike: 40, Old Town, Clapham, S.W.4. 


Falion Condenser Manufacturing Co., Ltd. (188,907).— 
Private company. Registered March 29th. Capital, £1,000 in £1 shares. To 
carry on the business of manufacturers, importers and exporters ot and 
wholesale and retail dealers in radio-telephonic and telegraphic appliances, 
accessories, supplies and devices, &c. The permanent directors are :— M. 


Fallon (managing director), 230a, Hermitage Road, N.4, radio engincer; E. J. 


Failon, 2392, Hermitage Road, N.4. Qualification, 1 share. Secretary: 
M. J. Fallon. Registered office: 2303, Hermitage Road, N.4. 


A. W. Knight, Ltd. (188,970).—Private company. Regis- 
tered Ар! ach, Capital, £2,000 in £1 shares. do wake over “the business 
of radio and electrical engineers апа mineralogists carried on by A. М. 
Kigh and H. J. Bywaters as * Knight & By waters.” The permanent dirc- 
tors аге:—А. W. Knight, 26, Stanbury Road, S.E.15, radio engineer; H. J. 
Bywaters, 10, Barforth Road, S.E Ia, mineralogist, Qualification, — £26. 
Remuneration as. fixed. by the company. Solicitor: J. Wo Nun, 200, Tower 
Bridge Road, S.E.1. 


Radio Products, Ltd. (188,862). — Private company. 
Registered. March 28th. Capital, 2200 in 244 “A” shares of £1 each and 
130 “B” shares of 1s. each. To ‘carry on the business of electrical engi- 
neers, including radio, X-ray, and allied sciences and arts, &c. ‘The 
first directors аге:—А. R. Kearney, 6, Templers Avenue, N.WAL (permanent 
managing director) ; C. G. Barkshire, 27, St. Alban's Road, Harlesden, N.W.19. 
Qualification, 1 “A” or “B” share. Registered office: 55, Broad Street 
Avenue, E.C.9. 


Venner Grills, Ltd. (188,836).—Private company.  Regis- 
tered March 27th. Capital, £8,000 in £1 shares. To adopt ап agreement 
with B. G. Battson, J. F. Woosnam and H. G. White for the purchase of a 
licence to manufacture, make, use, exercise and vend electrical heating and 
cooking apparatus under letters patent. granted to К. F. Venner. The per- 
manent directors are:—A. Armitage, The Court, Worcester. Park, Surres 
(chairman, British Motor Spirit Co., Ltd); B. G. Battson, The Friary, Holme-- 
dale Road, Hampton Wick, Middlesex; Major A. W. Pegrum, ‘Teddington Hall, 
Teddington, Middlesex; T. Whiteley, Guest House, Chalfont St. Peter, Bucks. 
Qualification : £25. Remuneration (except. managing director): £50 each per 
аллшш and a percentage of the profits. Registered office : 215, Piccadilly, W.1. 


Beaver Electrical Supply Co., Ltd, (188,900).— Private 
company. Registered March 29th. Capital, £1,000 in £1 shares. To carry 
on the business of mechanical and electrical engineers, machinists, electro- 
platers, manufacturers of, and dealers in apparatus used in connection with 
wireless telegraphy and telephony, hardware, &c. The first directors are:— 

. E. Beevor, 3, Addington Mansions, Highbury, N.5; Dorothy A. Beevor, 
3, Addington Mansions, Highbury, N.5. Qualification, 10 shares. Registered 


office: 109, Regent Street, W.1. ; - 

Stevenston and District Electrical Supplies Co., Ltd. 
(12,631).—Private company. Registered in Edinburgh, April 4th, Capital, £500 
in £l shares. To carry on the business of electrical and electric lighting 
engineers, plumbers, gasfitters, contractors, &c. The first directors are :— 
J. C. Weir, 2, Moorpark Road East, Stevenston, electrical engineer; W. J. 
Thomson, Н, Holmhead, Kilbernie, wine and spirit merchant. Qualification, 
100 shares. Registered. office: 83, New Street; Stevenston, Ayrshire, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Pirelli-General Cable Works, Ltd.—Particulars filed of 
2300.000 first mortgage debenture stock authorised January 31st, and covered 
by trust deed dated March 19th, 1923, constituting a specific charge on lease- 
holds at Southampton and a floating security on the company’s undertaking 
and other property, present and future, including uncalled capital, the whole 
umount being row issued. Trustees: British Trusts Association, Ltd. 


Teignmouth Electric Lighting Co., Ltd.—Issue on March 
]3th, 1923, of £800 debentures, part of a series already registered. 


Moodys, Ltd.—W. A. J. Osborne, of Balfour House, 119, 


Finsbury Pavement, F.C., was appointed receiver on March 21st, 1923, under 
powers contained in mortgage or charge dated October 2nd, 1922. 


Turner, Atherton & Co., Ltd. (66,901).—Return dated 
August 14th, 1922 (filed March 3rd, 1923). Capital, £140,116 in 62,861 prefer- 
ence and 77,255 ordinary shares of #1 cach. 49,172 preference and 51,597 ordi- 
nary shares taken up. £26,487 paid on 7,259 ordinary and 19,228 preference 
shares. £74,282 considered as paid on the remainder. Mortgages and charges, 
nil. 

Northampton Electric Light & Power Co., Ltd. (28,640). 
—Return dated March 2nd, 1923. Capital, £350,000 in 10 '* A“ and 349,990 
"B" shares of £1 each. 10 “A” and 289,990 * B "' shares taken up. 
£290,000 paid. Mortgages and charges, £150,000. 


Burgess Hill and District Electric Supply Co., Ltd. 
(85,698).—Return dated March 9th, 1923. Capital, £6,000 in 3,000 ordinary and 
3,000 preference shures of £1 each. All shares taken up. £5,900 paid. £100 
considered as paid. Mortgages and charges, £1,200. 


Wireless Equipment, Ltd. (138,072).—Return dated De- 
cember 3lst, 1922. Capital, £2,500 in £1 stares. 1,300 shares taken up. £700 
paid. £600 considered as paid. Mortgages and charges, nil. 


Quain Electric Co., Ltd.—C. W. Rooke, of 2, Norfolk 


Street, Strand, W.C., ceased to act as receiver and manager on January 
26th, 1923 (notice filed March 28th.). 


Simoon Engineering Co., Ltd.—H. C. Chambers, of 5, 
V.C 


Chancery Lane, ceased to act us receiver or manager on March 
28th, 1923. 


Stanley Gayner & Co., Ltd.—Particulars filed of £750 de- 
bentures authorised March 20th, 1923, charged on the company’s undertaking 
and property present and future, including uncalled capital, the whole 
amount being now issued. 


“ B. N. B." Wireless, Ltd.—Debenture dated March 26th, 


1923, to secure £300, charged on the company's undertaking and property, 
present and future, including unpaid capital. Holder: J. McCurdy, 19, Cres- 
singham Road, New Brighton, Wallasey. 


Kent House Engineering Co., Ltd.—Mortgage dated 
March 15th, 1923, to secure £470, charged on lands and premises in Becken- 
ham, and ranking in priority over certain debentures. Holder: 5. W. Pearson, 
** Vista," Wykeham Avenue, Hornchurch, Essex. 


City of Buenos Ayres Tramways Co. 61904), Ltd. 
(82.214).—Return dated. March Ist, 1923. Capital, 21,24, in £5 shares. 
АП, shares taken up. £1,240,000 considered as paid. Mortgages and charges, 
£174,000, 


Clarke, Chapman & Co.. Ltd, (39,045c).—Return dated 
March 23rd, 1923. Capital, £550,000 in 7,000 preference shares of £10 each 
and 480,000 ordinary shares of £l each, 6,985 preference and 444.060 ordinary 
shares taken up. £10 per share called up оп 4,435 preference, 21 per share 
on 55,360 ordinary, and 5s. per share on 3,000 ordinary shares. £100,210 
paid; £413,700 considered as paid, being £10 per share on 2,550 preference, 
£l per share on 386,700 ordinary, and 15s. per share on 2,000 ordinary shares. 
Mortgages and charges nil, 
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CITY NOTES. 


Presiding at the annual meeting held at 
London Electric River Plate House, E.C., on April 6th, Sir 
Wire Co. and С. Н. Fisher-Smith, in reviewing the 
Smiths, Ltd. — 4ccougts and the course of business, said 
| that tfe profit and loss account showed a 
reduction for the year of £19,493. Although 1922 was the 
most ditlicult year he remembered, the result shown on the 
balance-sheet was most reassuring. The second half of 1922 
showed signa of gradual improvement throughout the engineer- 
ing trade, which were still evident, customers’ orders consider- 
ably exceeding those of à year ago. The directors therefore 
had no hesitation in recommending the same final dividend 
on the ordinary shares as was paid for the previous year, 
making 74 per cent., less tax, for the year, leaving £30,671 to 
be carried forward into 1923. While it was impossible to fore- 
cast the future, he felt sure that 1922 was the bottom of the 
depression, and if industrial unrest were uvoided by both sides 
considering what was best in the interests of industry, trade 
would continue to iinprove. The speaker referred to the enor- 
mous burden of taxation on industry, which left no margin 
for business development, and was strangling the commerce of 
the country. Не also called attention to the Rating of 
Machinery Bill, which had been before Parliament for four 
years. He asked shareholders to urge their Parliamentary 
representatives to vote for this Bill to introduce a uniform 
System of assessing buildings, and buildings only, for local 
rating purposes. The company's plant and workpeople were 
most efficient, and fully prepared for the trade revival which 
he hoped would materialise. 


The Star Works Co., makers of electrical 


German apparatus, of Frankfort-on-Main, reports 
Companies. net profits of 423,000 marks for the first 
year's activity, and a dividend at the rate 

of 8 per cent. 


The German Telephone Works and Cable Industry Co., of 
Berlin, reports net profits of 35.3 millions of marks for 1921-22, 
and a dividend at the rate of 50 per cent. 

The directors of Siemens Electrical Works Co., which owns 
supply stations and is also interested in others, report that the 
works yielded a gross surplus of 157.1 millions of marks in 
1921-22, as against 28.6 millions in the previous year. But 
owing to the further depreciation of the mark, particularly in 
relation to the company's Swiss loan, the loss of 162.6 millions 
in 1920-21 is stated to have now risen to 2,726 millions of 


marks. It 1з proposed to prepare a scheme of reconstruction. 
The total profit for 1922 was £15,108; this — 
Scarborough with £7,613 brought forward makes a 


Electric Supply total of £22,721. The depreciation fund 
Co., Ltd. receives £10,000, and bank interest requires 
£1,405. From the balance of £11,316, the 
directors recommend the payment of a dividend of 5 per cent., 
less tax, absorbing £5,000, and the balance is to be carried 
forward. The new connections made during the year were 
equivalent to 7,293 30-W lamps, making а total of 183,929. 
The energy sold: increased by 262,215 kWh to 1,989,341 kWh. 
A new 1,000-kW turbo-alternator and a boiler have been put 
into working, and а second similar set is on order. In order 
to provide for the new plant and to pay off the bank loan, an 
1капе is being made of £60,000 (part of £80,000) first mortgage 
debenture stock. Meeting: April 14th. 


At the annual general meeting, on April 
Pinchin, Johnson 3rd, the chairman (Mr. Edward n 
and Co., Ltd, said that the results had fully justifie 
their previous optimism and their business 
had shown expansion in every market, particularly those over- 
sea. The subsidiary companies were also obtaining satisfac- 
tory trading results and would contribute a steadily-increased 
revenue to the profits of the parent company. Since the 
clearing-off of a small mortgage of £6,000, the company was 
free from all debt, and cash balances and investments in 
trustee securities amounted to no less than £178,000. 
With regard to future prospects, he had no hesitation in 
saying that the ability of the company to deal with an ever- 
widening volume of trade would ensure prosperity. He looked 
forward to a very satisfactory vear if matters at home and 
abroad were ‘cleared up and the burden of taxation 
ameliorated. 
The profit and loss account for 1929 
Brush Electrical shows that, after providing for general 
Engineering charges, maintenance of plant and build- 
Co., Ltd. ings, and interest on the company's deben- 
2 | ture stocks, &c., there remains £247,837, 
making, with £120,368 brought forward, a total balance of 
£368,205, subject to part excess profits duty for 1920 and pre- 
vious years, income and corporation profits taxes. There is 
being put to depreciation of buildings and plant, £15,000; a 
further 4 per cent. interest on the prior lien participating 
second debenture stock requires £2,044; patents and goodwill 
are written down to a nominal amount of £1, absorbing 
£19,599, and there is put to general reserve £34,405. A divi- 
dend at the rate of 10 per cent. per annum on the ordinary 
shares for the year requires £45,856 and £251,301 is to be 
carried forward. The general reserve account has been in- 
creased during the year by £15,595, profit on purchase 
of the company's debenture stocks for sinking fund purposes 


and profit on sales of shares in other companies. The further 
£34,405 now appropriated to this account raises the general 
reserve fund to £700,000. £70,081 was expended on capital 
account during the year. The new turbine shop and other 
extensions of the works have been completed and the advan- 
tages of greater capacity and improved economy in the manu- 
facture of Brush turbo-generator sets have been secured. In 
common with the whole of the engineering industry the com- 
pany was affected by the national wages dispute with the 
inen's unions, which involved the practical closing of the 
works for a period of three months. The general trade de- 
pression which prevailed during the past year has been felt 
in the decreased number of contracts. obtained in both the 
engineering and rolling stock departments, and will have the 
elfect of reducing the prices for the current year, although the 
directors hope that the recent improvement in trade may be 
maintained. The directors refer with deep regret to the death 
of Mr. B. S. Broadhurst. Mr. William Henry Massey, M.V.O., 
has been elected a director of the -ompany. 


Stock Exchange Notices.—The undermentioned have 


been ordered to be officially quoted :— 

Yorkshire Electric Power Co.—830,000 6 per cent. cumulative preference 
shares of £1 each, fully paid, Nos. L to 839,000; and £190,000 5} per cent. 
redeemable debenture stock, | 

Metropolitan Electric Supply Co.—1,000,000 ordinary shares of £1 each, fully 
paid (No». 1 to 1,000,000), and 380,605 44 per cent. cumulaiive preference shares 
oí £1 each, fully paid (Nos. 1 to 390,600). 

Application has been made to the Committee to allow the 
following to be officially quoted :— | 

Melbourne Electric Supply Co.—4£300,000 six per cent. redeemable general 
mortgage debenture stock, . . 

Dealings in the following have been specially allowed by the 
Committee under Rule 159 :—- 

Central Electric Supply Co.— £337,700 five and a-half per cent. secured and 
guarantee noires (registered), within. Nos. 1 to 1,272 (£250), 1 to 2,344 (£100), 
1 to 184 (£500), and 1 to 110 (£1,000). | 

Bath Electric Tramways, Ltd.—According to the Financial 
Times, the profit for 1922, after deducting £20,480 for repairs 
and renewals and £2,416 for income tax, and including £2,234 
brought forward, was £17,253. After providing £5,356 interest 
on debenture stock, £1,000 for instalment of sinking fund and 
dividend on preference shares, and £5,000 transferred to contin- 
gencies and renewals account, there remains £2,107 to be 
carried forward to provide for contingencies and replacements. 


Chiswick Electricity Supply Corporation, Ltd.—The 
directors report that for 1922 the total revenue was £49,827, 
against £43,722 in 1921. After paying sinking fund premium 
and trustees’ fees, the profit was £23,789, less interest on 
debenture stock, £3,287. The directors recommend a dividend 
of 10 per cent., closing the suspense account by writing off 
£6,639, placing £3,000 to depreciation reserve and carrying 
forward £2,621. 

Pritchett & Gold & E.P.S. Co., Ltd.—According to the 
Financial News, the directors recommend a dividend of 10 per 
cent., free of tax, on the ordinary shares for the year. £15,493 
to general reserve (making £55,150); £3,332 to special depre- 
ciation of plant; £30,438 carried forward, subject to income 
tax and corporation tax. last year the dividend was at the 
same rate, less tax. 

Winnipeg Electric Railway Co.—Gross earnings for 1922, 
$5,395,223; net operating revenue, $1,868,508. After meeting 
debenture and other charges, the net income was $935,374. 
Dividends on preference stock amount to $210,000, and addi- 
tional allowance for depreciation amounting to $138,459 has 
been provided; leaving $385,565 to be transferred to surplus. 

Tynemonth and District Electric Traction Co., Ltd.— 
Dividend on the ordinary shares at the rate of 10 per cent. for 
1999. £4,454 carried forward. 

Electrical Utilities, Ltd.—A dividend of 11 per cent. on the 
preferred stock for the quarter is announced. 

Hadfields, Ltd.—Final dividend of 6d. per share, making 
5 per cent. for the year,.tax free. 

English Electric Co., Ltd.—Dividend of 5 per cent., less | 
tax, on the ordinary shares for 1922. | 

docile ien Telegraph Co., Ltd.—Final dividend of 
928. 6d. per share, free of tax, making 7 per cent. for the year. 

Cuba Submarine Telegraph Co., Ltd.—Final dividend of 
5s. plus a bonus of 4s. per share, free of tax, on the ordinary 
shares, making 5 per cent. plus a bonus of 2 per cent., free of 
tax, for the year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Lasour has shouldered its way into Stock Exchange markets 
in its usual unceremonious fashion, bringing about a general 
jostling of prices in Home Railway stocks, and causing a little 
disturbance amongst a few industrials. Apart from this, 
however, the investment parts of the Stock Exchange are 
decidedly good. The War Loan has risen to the best price it 
has attained since it was issued. Most of the other British 
Government stocks stand at substantial premiums above the 
prices at which they were offered. In the market for prior- 
charge Home Railway stocks, the debentures have risen to 
rather under a 5 per cent. basis. 
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In a list before us giving the amount of stock actually on 
offer, there is no supply of City & South London, London 
Electrie. or Central London debentures. London Electric 
4 per cent. preference is equally lacking in supply. The same 
state of affairs prevails in other investment parts of the Stock 
Exchange. People are looking forward to the Budget being 
" broken "" on. Monday night, an event which, in previous 
vears, has usually been awaited with mistrust and apprehen- 
sion, but which, this time, is anticipated with something akin 
to pleasure, 

The Попе Railway market gave way sharply, in conse- 
quence of the slight alarm produced by fears of a strike being 
called on the railways. Metropolitans have dropped abruptly. 
The steam stocks gave way all round. "This applies to the 
ordinary stocks only. The prior-charges are, as already stated, 
ahnost, if not altogether, unobtainable. Underground Elec- 
trices gave way with the others. Nothing official has trans- 
pired to account for the recent remarkable jump in Metro- 
politans; rumour still busies itself with the possibility of re- 
organisation of capital in the case of the Underground Electric 
Railways, 

Metropolitan Electric Supply shares now figure as £1 shares 
in the Stock Exchange Official List. The ordinary £l shares 
are quoted at 25s., equivalent to 7 for the old £5 shares, which 
is 7s. 6d. higher than last week's quotation. The 44 per cent. 
preference stand at 17s. London Electrics moved up to 4§, 
and there are small improvements in Charing Cross ordinary 
and preference, City of London, County of London and West- 
minsters. South Londons at 61 are ex the dividend. New- 
castle-on-Twne shares recovered. the deductions made last 
week: the ordinary at 17s. 6d. are rather better. Whitehall 
Electric preference have risen to 19s. 6d., and the debentures 
to 931. County of London new ordinary shares are strong at 
13s. 9d. premium, and the new preference keep firm at 2s. 3d. 
premium. 

The Stock Exchange annual report shows that the managers 
of the House have decided. to “serap” their own electric 
lighting plant, which has been in operation for a good many 
years. Instead, they аге now taking current for lighting and 
power from the City of London. Company and the Charing 
Cross, West End and City Electricity Supply Company. It 
will be interesting to see how the expense under the new 
arrangement compares with that under the old régime. In 
the vear just ended, the Stock Exchange spent £8,425 for elec- 
tric power, working and maintenance, an increase of £2,020 
over the expenditure in 1921-22. 

Globe Telegraph and Trust ordinary strengthened to 183. 
Eastern Extension and Eastern Telegraph ordinary stocks are 
both ex dividend. — Great Northerns rose to 98]. und Indo- 
Europeans at 374 show a gain of 2. Oriental Telephones 
advanced to 2 13/16. Marconis continue to be a quiet market 
at 29/16. There is nothing much doing in the. shares, 
speculation having died away for the time being, while the 
uncertainty respecting the broadcasting monopoly induces a 
certain amount of caution in the minds of those who might 
otherwise be tempted by Marconi shares, on the strength of 
the company's profitable connection with the latest craze. 
Radio Corporaticns have been in demand from New York, the 
conunon at 18s. and the preference at 165. 3d. | There is, 
however, no fresh activity in Canadian Marconi. Curiosity is 
Анон dn regard to the manner in which capital is likely to be 
supplied for. the erection of the Mareoni. Company's new 
stations. One suggestion is that there may be a flotation of 
one, or more, subsidiary concerns in. South Africa, India or 
elsewhere, that shall be responsible for raising the necessary 
capital. И may be remembered that the Marconi company 
still have a substantial claim against the Government, a claim 
which has not vet been satisfied, in connection with work 
done during the war. 

Anglo-Argentine Tramways shares are weak, in consequence 
of the statement that fares on the system are to be lowered. 
This has given rise to a little uneasiness in regard to the main- 
tenance of the dividend on the second preference, the price 
of which fell 3/16, while the first preference are à. down. 
British Columbia Electrice preference strengthened to 83}, and 
Brazilian ‘Tractions to 3. The Mexican. group is quiet. 
London United Tramways debenture stiffened to 65. British 
Electric Tractions show no alteration, | 

General Electrics are Is. up at 21s. 9d., and the '* A ” pre- 
ference at 22s. Od. gained 6d. Henley's preference at 43 are 4 
better, but Callender's preference at 1} show 1/16 fall, and 
so present an excellent. opportunity for investors to acquire 
cheap shares. The 64 per cents. can be bought at 23s., giving 
51 percent. vield on the money, with dividends due in January 
and July. There are also a thousand or so of the company’s 
73 per cent. preference available at 26s., affording about the 
same return, and with dividends payable at the same time. 

Babcock & Wileox have again advanced on vague amalgama- 
tion rumours. India-rubber shares rose to läs. Metropolitan- 
Vickers preference at 2) are ex dividend, Siemens are a better 
market at 21s, 34. British Insulated ordinary gave wav to 
47s., and it is thought that some people may be changing from 
these into Callender's, as both shares receive the same rate of 
dividend, 15 per cent., and Callender's stand at 45s. 

In the rubber market there is little going on, though a fair 
amount of strength remains in the prices. Tron, coal and 
steel shares are better on the whole, the continued chaos in 
the Ruhr district being regarded as favourable to British in- 
dustry in the trades mentioned. 


SHARE LIST OF ELECTRICAL COMPANIES. 


HOME ELECTRICITY COMPANIES. 


Dividend. Price . 
Nom. ——————. April 10. Rise or Yield 
£ 1921. 1922. 1993. fall. p.c. 


Brompton Ordinary iss ace 1 19 19 36/6 == £611 4 
Charing Cross Ordinary sig 6 9 14 103 +è 616 7 
do. do. do. 44 Pref. 5 4 4 4% + Ye “6 6 0 
Chelsea M sis M "^ 6 6 10 8 — 6 6 0 
City of London ... Ка е 1 14 16 46/3 491. 6 9 о 
do. do. 6 % Pref. ... 1 6 6 93/. -— 5 44 
County of London "e cua 1 8 10 87/6 +6d. 5 6 8 
do. do. 6% Pref... 1 6 6 14 — 6 4 4 

Edmundson's Ordinary ... 8 Nil — 2% — Nil 
do. 6 % Pref. 5 12/- — sk — 618 4 

Kensington Ordinary .. ... b 10 19 в? — 618 4 

London Electric ..  ..  .. 8 4 10 48 + 611 7 

do. do. 6 % Pref.. ... 5 6 6 bà = 617 1 
Metropolitan OE" 1 7 8 28. +ù} 61 6 
do. . 43 96 Pref. 1 44 44 VIE *à 65860 
Newcastle-on-Tyne Ordinary ... 1 Nil 24 xd. — 217 2 
do. 5 % Pref. ... 1 5 6 15/-xd. — 6 13 4 
do. 7 96 Pret. ... 1 7 7 93/6ха. — 519 9 

Notting Hill, 6 per cent. Pref... 10 6 6 9i 69 9 

North Met. Elec., 6 % Pref. ... 1 6 6 li -— 618 0 

Urban Ordinary ... ЕЕ се 8 Nil — 14 — - Nil 

do. 5 % Pref. ... 5 2 — 4} — 517 8 

St. James’ and Pal! Mall svi 5 12 14 10% = 618 0 

South London... ...  .. 4 7 10 6ixd. — 516 8 

South Metropolitan Pref. 1 7 7 l5 — 5 14 10 

Westminster Ordinary ...  ... 5 10 19 84 +$ 617 8 

Whitehall Elec. Invst., 74% Pf. 1 Th "à 19/6 +94. 713 10 

HOME RAILS. 7 ` 

Central London Ord. Assented Stock 4 4 71 +1 512 8 

Metropolitan Uv e озу 91 3) 684 —14 5 2 2 

до. District ... $us АА 1 8 56 = 6 7 2 
Underground Electric Ordinary 10 Nil Nil 3} — 5 Nil 
do. do, "A" .. 1 Nil Nil 9/6 = Nil 
do. do. Income Stock 4 5 954 —14 *5 4 9 
TELEGRAPHS AND TELEPHONES. 
| Dividend. 
: 1920. 1991. 
Anglo-Am. Tel, Pref. ... .. Btock 6 6 104 ~ 515 65 
do. ре... wo .1à 846 98 —è 613 4 

Chile Telephone... ...  .- 5 6 6 64 — 416 0 

Cuba Sub. Ord. .. .. .. 10 7 7 à — 968 

Eastern Extension "MU 10 10 18i — 59 1 

Eastern Tel. Ord.... sia .. Stock 10 10 1834xd. — 690 

Globe Tel. and Т. Ord. ... bs 10 - 10 10 183 +è 6 8 10 

do. do. Pref...  .. 10 6 6 li: — 6 6 8 

Great Northern Tel. .. .. 10 94 9% 983 +} 31714 4 

Indo-European .. ... .. 235 10 10 874 +2 613 4 

Marconi cas eee er? ЯРА 1 25 15 2,4 = 617 0 

Oriental Telephone Ord. $e 1 12 12 92H * 4 5 5 

United R. Plate Tel. ..  .. 5 8 8 74 == "5 6 8 

West India and Panama vd 10 Nil Nil Б/- — Nil 

Western Telegraph ... "i 10 10 10 18i -— © 9 7 

HOME AND FOREIGN TRAMS, &С. 

Anglo-Arg. Trams. First Pref. 5 5} 124 38 à 718 
do. do. 2nd Pref. b Ni Б 83 —y% 8 8 0 
do. do. 5 % Deb. Stock 5 5 844 — 518 8 

British Electric Traction Ord. "T 44 — 744 — 6 O 10 
do. do. 6 % Pref. на 6 6 99 — 61 8 

Brazil Tractions... T oxi 100 Nil Nil 63 +1 711 о 

Brit. Columbia Elec. Rly. Pce. Stock 6 5 834 +1 519 9 
до. do. Preferred " 5 93- 714 — 6 18 
до. до. Deferred „ 8 124/- 8% ,— "6 18 6 
do. do. Deb. ... " 41 4 78 — 583 

Lond. & Sub. Trac. 5 96 Pref. 1 2 3} 10. — 920 

London United Tram. Deb. ... Stock 4 4 65 4 630 

Mexico Tram. 5% Bonds "T = Nil Nil 814 = 6 3 В 
до. 6 % Bonds Vis Nil Nil 61à — Nil 

Mexican Light Common des Nil Nil 994 — Nil 
do. Pref. ... e.. 100 Nil Nil 52% — Nil 
do. .  lstBond .. — Мб 6à  — 711 8 

MANUFACTURING COMPANIES. 

Babcock & Wilcox "pe 1 15 16 8ii +» 440 

British Aluminium Ога. T 1 10 6 18/9 — 5 1 6 

British Insulated Ord. ... avs 1 15 15 2i —3/. 6 8 о 

Callenders... S svi кав 1 16 16 2i — 615 4 
do. 68 Pref. "REA 1 64 6% 18 — те 515 7 

Crompton Ога, .. eee ove 1 10 5 1 —y 613 4 

Edison-Swan sis au T 1 10 Nil 4/8 = Nil 

do. do. 596 Deb. .. .. Btock 6 6 61 — 8 14 
Electric Construction .. ... 1 10 10 28/- — 7 9 10 
English Electrio ... Wiss “Saal 1 B 65 17/9 = 612 8 

do. do. Pref. .. ... 1 6 6 18/6 — 69 9 

Gen. Elec. Pref. .. .. ow 1 6h 6h 23/9 +6d. 514 8 
do. Ord. ... S ide 1 10 6 2U9 +1/- 413 0 

Henley ds “aa ox Vas 1 15 15 47/6 = 6 6 4 

do. 44 Pref. .. .. .. Б 4h à dd +2 5 210 

India-Rubber  ..  . — oe 1 10 — i th = 

Met.-Vickers Pref. Mec. us 9 8 8 gixd. — 6 8 0 

Siemens Ord. i б aes 1 10 10 21/3 +64. Nil 

Telegraph Con. se .. I 90 90 g5ixd. — *416 Q 


* Dividends paid free of Inoome Tax. 
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ONE REASON FOR FAULTS IN WIRING WORK. 


А | Ву К. 


Tuis article applies to wiring in places where damp air 
has access to the ends of rubber-insulated wires, such 


as in bathrooms, wash-houses, lavatories, garages, апа. 


similar situations in buildings which are never heated, 
or are unduly heated at intervals, thus giving rise to 
condensation. ' | 

It also applies to outside lighting where the wires are 
drawn into pillars and pipes, and where the ends may 
or may not be effectively taped over at the terminals. 

In all these situations troubles occur much more fre- 
quently than is necessary, the effect being usually an 
open circuit on single cables, which may are through the 
covering to earth, and an open circuit or short on twin 
cables. | , 

The blame is usually cast on the cable, but it is quite 
likely that the following has happened :— 

The ends of the wires have not been treated in any 


way or have merely been taped over, leaving some of the 


wires uncovered, so that damp air or even actual 
moisture has been sucked up by the strands hygro- 
scupically, this being accelerated by condensation due 
to the cable being alternately heated and cooled. 

The moisture in the strand, aided by the free sulphur 
in the rubber, attacks the copper, or rubber, or both 
together. Before long the weakest part of the tinning 
is eaten away, and the action between the moisture, 
copper, rubber, and sulphur is in full blast. This, 


aided by the electric current passing, results first- 


in arcing between the corroded strands, then charring 


of the rubber, and finally a gradual perishing of every- 


thing concerned. 

Eventually the affected piece of cable is cut out and 
styled a fault, the unfortunate maker being asked to 
explain matters. 

To be comparatively free from such troubles does not 
need more than a very few minutes’ work on each cable 
end, as follows: — | 

Bare the conductor for about 2 in. 


: P 
Eby 


p, 


Strip the tape and braid, or lead, or cab-tire sheath- 
ing from the insulation for another $ in. 


- 


BISHOP. 


Unstrand the conductors and spread them out radially, 


Heat the end of a bar of Chatterton compound—a 
inatch will usually do. (Choose a Chatterton compound 
that is easily plastic). | 

Rub the sticky end' of the bar along each unstranded 
wire for an inch, leaving the other inch clean for con- 
necting up, also make a blob where the strand enters 
the rubber so as to effectively seal up that portion also. 


Re-strand these wires by twisting them neatly, finish 
tightly with pliers, and mould the Chatterton over the 
end of the rubber sheath. This will now form a solid- 
filled strand up which moisture cannot creep. 


Make this more solid by pressing around the taped 
end with the fingers. 


Tape over this Chattertoned part of the strand, cover- 
ing also the insulation, and an inch of the sheathing, 
preferably with ''* N " tape—two layers should be suffi- 
This will allow 200 taped ends per lb. of “ N ”’ 


cient. 
tape. 


This will leave a cable end which may be used in 
damp air or even immersed in water without any 
trouble ensuing. 


БОО 
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LOOSE CONTACT THERMOPHONES. 


By LESLIE MILLER. 


Tuis description of a practical type of receiving micro- 
phone, operated by heat, 1s intended to call the attention 
of tlie scientifie world, and especially of wireless experi- 
menters, to the use of microphones as receivers. It does 
not seem to be generally known that they can be em- 
ployed at both ends of the line, or at the receiving end 
when the transmission is wireless. 

In any telephone circuit, consisting of a transmitter, 
a battery to maintain a steady current, and a receiving 
microphone of the loose-contact type with the two con- 
tacts pressed lightly together, the last-named will 
retransform into sound waves those impressed on thie 
transmitter, with great naturalness, but only moderate 
volume. | 

It remains to find the best materials for the contacts. 
Theoretically, any solid conductor, even metals, may be 
employed ; but, up to the present, the writer has had 
the best results with the sulphides of lead (galena), and 
of iron (marcasite, in the fused form), also with 
curbon, and especially when one contact is carbon and 
the other galena. In an earlier paper, read before the, 
Wireless Society of London on November 23rd, 1921, 
marcasite was said to be best, but further experience 
showed that it was not always stable in the presence of 
damp and heat. It is, however, of very low resistance, 
and the difficulties connected with it may be surinount- 
able. "The best forms of galena are the wireless rectify- 
ing crystals, sold under the trade names of ''Per- 
manite,’’ '' Hertzite,’’ &c. 

To bring the reproduced sounds conveniently to the 
ear, an ordinary metal telephone case, as used for head 
'phones, may be employed, with one contact fixed in the 
centre of the diaphragm, and the other at the point of 
a fine-thread adjusting screw, tapped through the back 
of the case. For the diaphragm, a mica gramophone 
disk, one-fifth of a millimetre thick, can be recom- 
mended, with a thin piece of galena, backed by metal, 
or copper plated, fixed at the centre by а small nut 
und screw. The other contact, which presses slightly 
against the galena, can be a carbon point, but, in 
practice, three carbon shot, of about 1.5 millimetres 
diameter each, lying side by side in a small flat-bot- 
tomed cup, of brass or carbon, are more consistently 
good in action, though not quite so sensitive. 

Instead of a mica diaphragm, the usual Stalloy won 
one may be employed. In this case the permanent 
magnets of the ordinary telephone may be left in posi- 
tion, the wire on them being removed. The inward 
pull of the magnet counteracts the outward push of the 
screw. 

To give the best reproduction, it is not enough that 
the alternating current caused by sound waves hitting 
the transmitter should pass through the contacts, аз 
would be the case if the thermophone was in the secon- 
dary of a transformer, or if there was a condenser in 
the circuit. A direct current must also flow through the 
receiving contacts, of a strength found by experiment 
to wive the loudest result, without burning or harming 
them. This, of course, depends on their resistance, 
and the current may be anything between one milli- 
ampere and fifty. It is usually different from that 
needed by the transmitter, and should be obtained from 
и battery of 2-6 volts. In the case of wireless reception, 
this may be the filament batterv, but it must be borne 
iu mind, when joining up the circuit, that galena-carbon 
forms a very fair rectifier that will more or Jess stop 
tlie current one way. 

The reason sound is reproduced at the broken contact 
Is, doubtless, the same as that which produced motion 
in. the well-known Trevelyan rocker, explained many 
years ago by Prof. Tyndall. The two conductors cohere, 
owing to the formation of a minute bump on the sur- 
face of one of them, where the heat is localised at the 


point of contact. This forms a short conducting bridge 
that expands and contracts with the varying alternating 
current, and moves the diaphragm with it. 

Since а microphone, plus a Bell telephone, reproduces 
speech more or less satisfactorily, it 1s safe to say that 
the microphone alone must do its part remarkably well. 
This gives good ground for thinking we shall be build- 
ing on a good foundation when developing a receiver 
on the same lines. 

The resistance of a galena-carbon contact in actual 
use for reproduction may be 150-1,000 ohms, depend- 
ing on the kind of galena. The resistance of this should 
suit the circuit in which it is employed. Such a 
contact does not obey Ohm’s law. The current increases 
much faster than the pressure. | 

The reproduction of the voice, and music, is excel- 
lent as regards quality, but in their present stage of 
development more energy is required to work thermo- 
phones than ordinary telephones. Ав. these, according 
to Prof. Fleming, only convert usefully one part in a 
thousand of the energy they receive into sound waves, 
there seems plenty of promise for a heat-operated instru- 
ment, now in its infancy, but which can already almost 
always be used in substitution for the other, by the aid 
of some additional power. For instance, signals from 
American stations can be received with it quite well, 
when a good commercial aerial and four or five valves 
are available. Broadcasting from 2 L O can be heard 
very pleasantly, with an average amateur aerial, one 
detector, and two low-frequency valves, 12 miles away, 
where this was written. There 18 less distortion than 
in a good wireless telephone, worked from the same old 
A Mark IV amplifier, in order to see the difference. 

The fact that heat effects are cumulative, and the 
absence of appreciable self-induction and capacity, or 
the need, for wireless purposes, to rectify the current, 
are points that make these thermopliones form a very 
promising field for research. 


THE RELATION OF LAY-OUT TO COSTING, 
By FREDERICK W. POPE. 


THE relation of lay-out to costing seems, at first sight, 
very remote. In practice it is not so. 

Lay-out is chiefly considered in its bearing upon pro- 
duction. : No less, therefore, is its bearing upon the 
costing of production. Anyone who undertakes the 
interesting task of organising a costing system discovers 
this in his preliminary investigations. 

The ideal generally accepted in engineering works 
design is that departments should be arranged in order 
of processes, and that the ground plan should take the 
form of a horseshoe, with the stores in the centre. Thus 
the receiving and dispatch departments are brought to- 
gether in the ordinary course of routine, and the stores 
are easy of access from any part of the works. Whether 
or not this well-known ‘‘ horseshoe ’’ design is better 
than any other is outside the present question. The 
essentials are: (1) that all work should move forward, 
in certain planned order, towards the fitting shops, and 
(2) that ''overhead " departments (such as tool room 
and stores) should be self-contained —quite separate from 
the producing departments. 

Such arrangements are necessary for the correct re- 
cording of all expenditure, direct and indirect. 

Direct expenditure covers all labour and material 
which can be charged direct to the job. In a properly 
laid-out factory it can easily be arranged that operations 
shall follow a sequence, and here it is that the influence 


+ 


4 


\ 


Vol 92. Мо. 2368, APRIL 13, 1923] THE ELECTRICAL REVIEW. | 591 


on costing can be seen. A system of planning enables 
the cost office to check whether all operations have been 
allocated to the correct order number. The cost clerk 
would know, for example, that a stator case is turned 
and bored, drilled and tapped, and that the feet are 
machined; he would know, also, the order of these 
operations. 
the second operation, he finds that no time has been 
recorded for the first, he knows at once that someone 
has forgotten to ''clock on." (There are safeguards 
against this possibility, but a check is never superfluous.) 
It is, however, in matters of indirect, or '' overhead," 
expense that lay-out helps.or obstructs the costing 
system. Two examples may be given: the first of ex- 
pense departments, the second of machine-hour-rates. 
The expense departments are a charge upon the pro- 
duct, and this charge has to be assessed as accurately 
as possible. It scarcely needs to be pointed out that 


If, when a time card has been issued for 


where such departments are separate and distinct, the 
calculations are simpler than they would otherwise be, 
and а finer degree of accuracy is ensured. The stores 
department is & notorious offender against these elemen- 
tary principles, and consequently needs special atten- 
tion. 

The system of allocating overhead charges by machine- 
hour-rates calls up the whole question as to how the 
various machines should be arranged. For the sake, 
not only of the costing system, but of the efficiency of 
the factory generally, machines must be grouped in 
their various classes. This facilitates the fixing of 
rates, not for single machines merely, but for groups 
of similar machines. | 

No costing system can be brought to a state of 
efficiency in an out-of-date factory, but-in finding costs 
most firms find also the weak places in the factory, and 
a gradual reconstruction is, or should be, the next step. 


ELEGTRICITY IN 


Mr. J. W. BEAUCHAMP, director and secretary of the B.E.D.A., 
read a paper, illustrated by lantern slides, cn January 9th 
at the NORTH-WESTERN CENTRE of the INSTITUTION OF ELEC- 
TRICAL ENGINEERS, in which he generally reviewed the position 
reached in the electrification of the home to-day. A great 
many ladies attended the meeting. | 

The author suggested that co-operation between the archi- 
tect and the electrical engineer should be much closer, and 
asked for more foresight in the design of buildings and for 
more provision to be made for electrical equipment from the 
start. To cater for lighting alone, particularly in isolated 
situations, was often difficult on account of the small revenue 
obtainable and large expenditure incurred. A good case could 
be made for the use of small devices, but it was necessary that 
a reasonable number of ‘* outlets " should be included in the 
wiring installations, and if the electrical appliances were not 
to be obtained on hire, their advantages must be made known 
by adequate demonstration, temporary loan, or other means. 
The cost of wiring had fallen considerably in the past year, 
but there was great need for systems of wiring on hire- 
purchase terms—by easy, but terminable payments. When 
the original installation had been altered out of recognition, 
or the people suggested that they had paid for it a dozen 
times over, it would probably be expedient to let the payment 
lapse, the system having done its work of securing the wiring 
of houses which would not have been possible otherwise. . 

The wisdom of making ample provision for mains capacity 
was shown by the following rough figures relating to the 
capacity of cable with the total cost as laid (lead-covered 
of armoured cable with board cover, jointing, excavation, and 
permanent reinstatement of flag pathway): 


TABLE I. 
Copper Area. Ratio of Area. Cost Laid. 
Sq. in. Per Cent. Per Cent. 
Twin Cable 0.0145 100 100 
0.0225 155 101.9 
0.06 413 125.2 
0.1 690 145.8 
'TABLE II 
Cost of 3-core cable 
Three-core Cost Laid laid as percentage 
Cable Per Cent. of twin ditto. 
0145 x .0145 
X .007 sq. in. ... 100 TN 105.4 
0225 x .0225 
X .0145 sq. in ... 101.9 T 106.9 
.06 x .06 ; 
X ХИ sq. in. .. 137.4 T3 115.6 
1 X 1х .06 sq. in. 163.2 E 118.0 


One of the most active districts in London (and one of the 
oldest) which enjoyed a single-phase a.c. system was rapidly 
coming to the conclusion that in certain districts a return 
would be made to the old house-to-house method of distri- 
bution, running 2,000-volt distributors along streets into 
transformers in the basements of blocks of flats or groups of 
three or four large houses. Estimating for the domestic load 
hinged upon diversity and its value; every month brought 
fresh evidence that the diversity of this load was much higher 
than was anticipated. Figures had been quoted of from 
6 to 10 for a bulk of cookers, occasional fires, lighting, irons, 
&c., and they were certainly not too high. The realisation of 
this made an immense difference to anyone laying out cable 
eystems and machinery to meet a domestic demand. If one 
divided the price of the therm of gas by 8, one got a figure 
which was very reasonable for electric cookery dad occasional 
heating; moreover, & figure which had proved to be correct 


THE HOME. 


in recent practice. 1 ог 14 kWh per head рег day for cookery 
amounted (at ld. per kWh) to about 3s. 9d. del week for a 
&mall family, which was less than people paid for gas cookery 
when the rate was 5s. a 1,000 cu. ft., or from lld. to ls. a 
therm. 

It had been necessary to study the value of service to the 
user rather than the scientific basis of cost. When one was out 
for cookery business in an ordinary English city, one was 
not so much concerned with the exact figure at which one 
ought to hire out the cooker as with the figure which would 
рге people to use an electric in place of a gas cooker. 

ut when hiring vacuum cleaners and washing machines 
they might have to be sure that the terms were on a strictly 
commercial basis, because the amount of energy used in the 
year by those appliances was so small that one could not hope 
to recoup oneself for errors in that direction. А generous 
policy with regard to hiring and efficient '' service '' organi- 
sation was essential to any extensive use of the electric range; 
it would also increase the use of fires and motor-driven appli- 
ances, and hiring should, if at all possible, be applied to any 
considerable expenditure which might be incurred for addi- 
tional wiring; the latter item, if a large percentage of the 
price of the fires or cooker, was & serious factor in checking 
development. 

The consumption in a small house where electricity was 
used for lighting, flat irons, kettles, and similar small appli- 
ances could easily be from 50 to 100 per cent. above that derived 
from lighting only, and where '' occasional ” fires and regular 
electric cooking was employed from 6 to 10 times the lighting 
consumption; this extended use might be provided for by a 
30 per cent. or 40 per cent. increase in the expenditure on 
IA and services which would be required for lighting 

one. 

In an area having 150,000 inhabitants (say, 25,000 houses) 
and selling 20 million kWh per annum for light, power, &c., 
it would be possible by the introduction of electric cookery 
and partial heating in one-fifth of the houses to increase the 
output by 50 per cent.; or again, in an industrial centre of 
half а million inhabitants, now using 150 million kWh per 
annum, mostly in industry, it would be only necessary, to 
supply 2,000 kWh per annum each to 75 per cent. of the houses 
in that area in order to double the output of the station. 

Everyone desired electric light and would get it sooner or 
later; that was to say, the '' small consumer ” might increase 
in number and constitute a serious problem unless steps were 
taken to make him a relatively large consumer, when he 
might be the mainstay of many a power station, using energy 
to his own benefit and that of the whole community and 
providing a load but little affected by trade conditions. 

Electricity supply, if supported by adequate ‘‘ service 
work," could obtain a varying, but often substantial, incre- 
ment in price over comparative values as between electricity, 
gas, and coal, and the ultimate solution of the ‘‘ small con- 
sumer " difficulty must lie in converting him into a larger 
consumer, satisfying him that some of his expenditure on fuel 
might be diverted to the supplier of electricity, and that to 
use the public supply for lighting alone was to miss some of 
its greatest advantages. 

A characteristic of the City of Manchester noticeable to the 
stranger was the many thousands of small and narrow-fronted 
working-class houses built together in blocks and occupying 
ehort epur roads to the right and left of the principal 
thoroughfares, even auite near to the centre of the city. Mr. 
Beauchamp suggested that & serious effort should be made to 
provide these people with the advantages of electricity for 
lighting if nothing else. The difficulties need not be so great 
as those presenting themselves in connection with new and 
more widely scattered colonies of modern working-class 
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houses. These small and inconvenient houses would be even 
more benefited by the use of electric lighting than the better 
ones, and cable could be run along the front of the houses 
over the level of the front door. He strongly recommended 
his hearers to consider the large business to be done amongst 
these small dwellings. Under normal conditions of trade, the 
occupants were not exactly poor—they would use, say, from 
90 to 120 kWh a year, say, £2 19e. а year, or ls. a week 
average. They would certainly not get adequate gas lighting 
for less than 9d. а week average across the year (assuming 
for lighting 50 watts for 1,500 hours, or 5 ft. of gas for 1,500 
hours). If possible the tariff should take the form of a small 
fixed charge, something like 6d. à week, the kWh used (for 
any purpose) being metered and charged for in addition, a 
flexible method that would make it possible gradually to pro- 
vide these people with some other sinall conveniences, such 
as kettles, irons, &c. 

In their efforts to get rid of the *' idle chimneys,” they had 
met with some cpposition from architects and building autho- 
rities. They appeared to regard as risky any radical change 
in design, and feared they might tie their tenants to a parti- 
cular form of heating or cookery, and that in the future the 
price of electricity might be increased and householders be left 
rather at the mercy of the supplier of that commodity—a 
probability which no electrical engineer of experience found 
1t possible to contemplate; quite the contrary was likely to 
happen. 

''he author asked the architect to consider with a more 
open mind the use of overhead wires and of surface wiring 
inside buildings, provided that the work was carried out 
soundly and with proper regard to appearance. If in every 
house built at least one duct were left through the wall of 
each room into the hall, staircase, or passages, that would 
be an immense convenience, often save much expense and 
mess at a later date, and the principal check to the fuller use 
of electrical accessories would be removed. He knew of cer- 
tain blocks of flats wherein the provision for electric heating 
and cooking in addition to lighting was so considerable that 
cables had been abandoned, covered ducts constructed in the 
vee and copper busbar on insulators being employed in their 
place. | 

The domestic load could not be secured by price cutting 
alone: if the price of apparatus were suddenly halved and the 
id. unit available again, they would not get an immense rush 
for the electrification of homes. The whole thing was bound 
up with a consistent and efficient advertising, personal propa- 
ganda, hire or hire-purchase, demonstrations, and service 
work; given those facilities they could as easily obtain a 
fairly competitive price as a cut one. 

No one need fear that propaganda work was in any way 
undignified; it was more in the nature of public education 
than of advertisement. 


ee 


Discussion. 


IN opening the discussion, Mr. J. Frith upheld the author's 
remark about the absolute necessity for a cheaper and simpler 
system of wiring. At Grange-over-Sands they had an over- 
head systeni carried on the trees and = chimney. pots 
and by various backways, which entered the houses in a 
most unobtrusive manner. They were far too fussy about the 
wiring of houses, and if they continued as they were doing 
now they would make the wiring of houses such a stupen- 
dously pood job that nobody but the inulti-profiteer would be 


able to айога it. He did most of his wiring at home over 
the picture moulding. He was quite sure that a great deal 
of the unpopularity of electricity in the home was due to 
faulty flexible conductors. 

Mr. A. B. MALLINSON complained of the price of electricity, 
of the frequent changing of the rate of charging, and of the 
pressure of the supply. '' We hesitate very much to switch 
on anything extra, because we know the light will go down.” 
Getting the wires to the house was too elaborate to-day. In 
Canada they shut their eyes to what were here called obvious 
defects of overhead wires. They did the job cheaply and 
quickly. It was all right to talk about the new houses, but 16 
was even more important to speak about the houses that 
already existed. They offered a possible load far bigger than 
was obtainable from the new houses. Regarding tlexibles, 
for once Mr. Frith and һе were entirely in agreement. 

Мг. Н. C. Lamp said that the number of additions in the 
Manchester area averaged over 150 domestic consumers per 
week, and the increased consumption per week by new соп- 
sumers for heating was something over 100 kW. 

Mr. VALENTINE said that for seven years his wife had used 
electric irons, and electric heaters had been in use, but no 
flexible or iron had ever been out of order. 

Alderinan WALKER pointed out that the sooner they adopted 
a system that had an all-in rate for every household use the 
sooner would they appeal to the ordinary consumer. He 
was convinced that they bad been putting too much wiring 
out of sight in tubes that did not run all the way. There was 
a great deal to be said for having it where it could be seen. 
The moment overhead wiring was mentioned, pressure was 
brought to bear upon the members of the City Counci not to 
use any more. It was pure prejudice and grossly unfair. In 
nine cases out of ten the unnecessary expense which was con- 
demned was due to ratepayers taking the prejudiced views of 
some person who knew less about it than they did, and who 
warped their judgment. He had no doubt himself that if an 
estate were laid out with a neat overhead system the objection 
would disappear. More damage was done to the development 
of the use of electricity by making exaggerated claims than in 
any other way. Claims were still being made that could not 
be substantiated. Electricity could not compete with the coal 
fire in many respects, and he was glad Mr. Beauchamp sug- 
gested that there should be at least one or two coal fires in 
the house in order to get central heating and a hot-water 
svstem for general use, with electric fires for intermittent use. 

Mr. A. SHELTON emphasised the remarks made by Alderman 
Walker with regard to exaggerated claims. The prospective 
consumer went away disappointed because of what he or 
she had read in advertisements. Combining central with 
electrical heating had not been driven home sufhciently. He 
would go so far as to bunch houses together in order to 
reduce the cost of the central-heating installation. 

Mr. J. W. BEAUCHAMP said that the point he wanted to make 
was: '' Don’t say electricity is expensive or that it is cheap 
without knowledge of the prices of electricitv." He did advo- 
cate surface wiring, or one system against another, but he 
rather liked the wiring where he could see it. The rateable 
value system had many defects, but it was the best multipart 
tariff in use in this country, and the defects did not show 
themselves in places where there were houses of the villa type. 
However, they would see a revival of interest in the floor-space 
system. 16 would be much better policy to say: ‘ The rate 
ів 134.—ог something reasonable—but we are not in a position 
to give the required power for heating or cooking " than to 
keep off consumers by fixing an exorbitant rate. 


RUSSIAN ELECTRICAL TRUSTS. 


An Electro:Technical Trust. 


THE most important Russian electrical trust is the Electro- 
technical Trust for the Central Region, which was first formed 


in February of last year, and has now disclosed the extent 
of its activity down to the end of December. The trust is 
divided into. four groups. The first comprises the dynamo 
works in Moscow, and the former A.E.G. braneh works, which 
was removed from Riga to Kharkoff. In the second group 
are embodied the Russian Cable Works and the former 
Alexevsky Cable Works, which are both situated in Moscow. 
The third group, also in Moscow, consists of the lamp fac- 
tories of Pokrovska, Koodrinska, and the Meshanska. ‘The 
fourth group is composed of the Ínsulator Works and Electric 
Carbons, which are situated in Moscow and Koedinove respec- 
tively, and the Electrieal Apparatus Works in Gjheli, and the 
Essen Works in Slavanske. 

According to a tabular statement contained in the oflicial 
records, and dealing with the value of the output month bv 
month, the production of the works forming the trust in the 
opening month of February amounted to 936,000 gold. roubles 
on the basis of the 1914. price lists, or 46.2 per cent. of the 
production mn the same month in 1914. After various fluctua- 
trons in the following months, the value of the output reached 
1,035,000 gold roubles iu November, and further increased 


to 1,197,000 roubles in December, or 51 per cent. of that in 
the same period in 1914. The total turnover for the eleven 
months is returned at 9.660.000 gold roubles, or slightly 
over 44 per cent. of the value of the total production in 1914. 

Great variations took place in the degree of activity of the 
different groups of works. In those producing machines the 
value of the production in the ten months ended with Novem- 
ber represented only 19.3 per cent. of the value of the output 
in the corresponding penod of 1914. The percentage held 
bv the cable works in the same period was 60.9 of the 
equivalent ten months in 1914, that of the lamp factories 
was 84.3. per cent., and that of the group of auxiliary branches 
was 22 per cent. The variations are explained by the situa- 
tion of the inland market, there having been a much larger 
demand for cables and insulated conductors and lamps than 
for machines and general. electrical accessories. 

The works comprised in the trust emploved 7,110 persons tn 
JOM, of whom 5,9H6 were workmen and the remainder were 
officials. Last vear the total number of both classes ranged 
from 5,300 in February to 5,565 at the close of November, 
or 75.2 per cent. and 73.3 per cent. respectively of the num- 
bets in 1914. As to the efficiency of the workmen, 16 is stated 
that by the end of last vear the productivity of the men on 
the average had already reached 63 per cent. of that in 0914, 
and that taking into consideration the fact that the length 
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of the shift in the meantime had been reduced from ten 
to eight hours, the present average efficiency amounts almost 
io 80 per cent. of that which prevailed in 1914. 

In conclusion, it may be mentioned that the programme 
fixed for this particular trust in the present year provides 
for the employment of 6,459 workmen out of a total of 12,500 
workmen for the four truste combined, that is, including 
the Electro Machine Trust, the Accumulator Trust, the Light 
Electrical Engineering (Weak Current) Trust, and the Volta 
and Karbolit works. As these trusts are expected to be 
operated this year at a loss of 3,000,000 gold roubles, it is 
intended to grant them a subsidy of this amount. 


The '* Weak.-Current " Trust. 


The works producing telephone and telegraph apparatus, 
including radio apparatus, and railway signalling appliances 
in Russia have been nationalised and placed in the hands of 
a single concern known as the '' Weak-Current " Trust. The 
trust comprises five undertakings in Petrograd, three in Mos- 
cow, and one in Nizhni Novgorod. 

According to Russian official information, the largest and 
best-equipped works embodied in the trust are to be found 
in Petrograd, which may be considered as the centre of the 
industry, as they produce about 80 per cent. of the total 
Moscow occupies the second position, while the 
third is taken by Nizhni Novgorod, where is situated the 
former works of Siemens and Halske, which were begun in 
1916 and brought into operation in 1919. 

The former works of the Ericsson company, now known as 
the ‘‘ Red Dawn," produce telephone apparatus, &e., and in 
the near future the works will be engaged on the manufac- 
ture of the equipment for the Kharkoff telephone exchange, 
which will comprise from 40,000 to 60,000 subscribers. At 
the former Siemens works in Petrograd is concentrated the 
production of radio apparatus, together with the output of 
ordinary telephone apparatus of various systems and of 
measuring apparatus. "Telephone and telegraph apparatus is 
also turned out at the former Geissler works, while the Robtit 
works have been adapted to the manufacture of electro- 


technical appliances, Röntgen tubes, generators, and ther- 
mionic valves. : . 

In general, the Moscow works of the former Morse under- 
taking are occupied with the production of Morse apparutus, 
as well as telephone appliances. Accessory appliances are also 
turned out at these works along with materials which are fur- 
nished to the other works in the trust. The production of 
radio apparatus is concentrated in Moscow. ‘These works 
recently turned out two transmitting generators on the 
Poulsen system for the Detskoski radio station. It is claimed 
ut the trust has at its disposal large and well-equipped 
works. 

The number of workmen employed by the trust on January 
Ist, 1923, was 2,135. The turnover of the trust in the first 
quarter of the new financial year—October-December, 1922— 
is estimated at 534,000 gold roubles, or about 30 per cent. of 
the pre-war production. Most of the output devolves upon 
the former Geissler and Ericsson works, which more than 
the others are approaching the volume of the former peace- 
time production. About 90 per cent. of the output of the 
works is for State departments, the balance being for some of 
the hundreds of trusts in the country and for State institu- 
tions. The postal authorities are blamed for not placing orders 
with the trust, but their policy is said to be changing, and 
the trust expects large orders from this department. It is 
proposed to endeavour to develop business with Siberia, the 
South, and the South-East, and for this purpose the estab- 
lishment of branches and representatives in the localities 
concerned is held in prospect. 

The value of the production of the trust in January is re- 
turned at 165,000 gold roubles, or slightly less than in Decem- | 
ber. Since then the situation of business has improved, and 
the total orders on hand at the end of February are valued 
at 2,974,000 gold roubles, while further orders аге in prospect 
for 1,635,000 gold roubles. The financial -position of the trust 
is reported to have greatly improved in recent times, inasmuch 
as the former State aid of about 66 per cent. of the working 
funds had been reduced to 4.6 per cent. by the end of 1922, 
the proceeds from the sale of manufactures having considerably 
grown in the meantime. 


MAGNETIC DRUM RECORDERS AND TRANSMITTING KEYS. 


THE application of a revolving magnetic drum to electric re- - 


lays, siphon recorders, and radio transmitting keys,was described 
by Мг. N. W. McLachlan, D.Sc. (Eng.), M.I.E.E., on Wed- 


. nesday last before the WIRELESS SECTION of the INSTITUTION or 


ELECTRICAL ENGINEERS. Тһе instrument consists essentially 
of an iron drum with an annular recess in which is situated 
one or more coils of wire, the ends being connected to slip- 
rings, fig. 1. The drum is mounted on ball bearings and its 
periphery, which is shod with cast-iron rings, is machined to 
run true to 0.0001 in. A small iron or steel shoe fits accurately 
the curvature of the rings. When a current passes through 
the coil, the drum is magnetised, and this causes the shoe to 
be pressed on the rings with considerable force. Thus, if the 
drum is revolved, a force is required to cause the shoe to slide 
relatively to the rings. The magnitude of the tangential pull 
thus obtained is many times greater than that calculated from 
the product of pressure due to magnetic attraction. The 


. ratio of experimental pull to calculated pull (taking u as 0.6) 


depends on the flux density at the shoe contact, and may ex- 
ceed 50, fig. 2. Thus the action of the device appears to depend 
on some form of cohesive action incited by magnetism. The 
paper deals with this phenomenon, but more particularly with 
its application to electric relays, siphon recorders for line and 
radio-telegraphy, and transmitting keys for radio-telegraphy, 
the electric circuits for single-current, double-current and 
valve-circuit working being described in detail. 

The highest speed yet attained with a working voltage of 
100 is 280 w.p.m., Dut this is not the limit. It has been in- 
creased to 320 w.p.m. by augmenting the battery voltage and 
decreasing the inductance of the drum by reducing the num- 
ber of turns (4,000 in this test). However, these figures are 
probably adequate for all practical purposes in radio-tele- 
graphy for some time hence. The present design has been 
altered from the original, inasmuch as the shoe has been made 
thicker, and therefore heavier, and the siphon longer. А 
speed of 200 w.p.m. can be obtained readily with 100 volts, 
but higher speeds necessitate higher voltages to ensure a sufti- 
ciently rapid rise and fall of current. 

If an alternating current is supplied to the recorder, it will 
function in such a way that all the alternations appear above 
the datum line, due to the fact that the magnetic pull is in- 
dependent of the direction of the current. Such an effect 


. may be designated as a form of electro-mechanical rectifica- 


. tion. 


The action is enhanced by using a small polarising 
current in one of the coils. It is possible to obtain a reaction 
effect. The moving system is set into rapid vibration and 
emits a note, the pitch of which can be varied, and the fre- 
quency varies between about 200 and 500 periods per sec. 
By a suitable arrangement the same effect can be obtained in 
double-current working. The recorder is electrically irrever- 
sible, the only back e.m.f. being that due to inductance. 


In an instrument of this class, what is required particularly 
is a large force resulting from a small energy input, and this 
can be fulfilled most easily by working at low speeds and 
using a. coil of many turns. For any given speed of working 
there is à practical limit to the force obtainable from a given 
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input. The various phenomena may be summed up by 
stating that the instrument oscillates, rectifies, and amplifies. 
It does electro-mechanically, therefore, what a triode does 
electrically. 

The apparatus is robust and compact. The ratio (working 
torque/moment of inertia) for a given signal current is com- 
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paratively large for an electromagnetic recorder. 


The transit 


time for an amplitude of 0.05 in. is approximately 1/700 sec. 


It is insensitive to change of speed, i.e., 
required if the speed is varied from 20 to 2900 w.p.m. 
initial adjustinent is far from being critical. 


no adjustment is. 


The 


The lengths of 


marking and spacing can be varied over a wide range when 
the instrument is functioning. This is a great advantage if 
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9 — RECORDER WITH [LOWMOOR IRON SIOE. 


The 


marking on the tape is of rectangular formation, and is re- 
markably legible at all speeds. The working current is very 
small and the instrument will function in a valve circuit with- 


out the use of an intermediate relay. 


Being fitted with relay 


contacts, the incoming wireless signals can be recorded and 


relaved to a land line simultaneously. 
tbe siphon is rigid and cannot overshoot. 


The marking end of 


ELECTRICAL IMPORTS OF INDIA. 


THE following statistics of the imports of electrical and similar 
goods into British India in the year ended March 3186, 1922, 
are taken from the recently-issued ofticial trade returns, de- 


tails for the year ended March 3lIst, 1921, 
and notes of any increases and de- 


purposes of comparison, 


creases given. 1920-2] 
Control and switchgear— : 
Total 64 000 
From United Kingdom 63,000 
;, United States 1,000 
Electrical generators— 
Total f 451,000 
From United Kingdoin 220,000 
; United States 229,000 
Electric motors— 
Total "m 614,000 
Yrom United Kingdom 501.000 
» United States 96,000 
» Sweden 8,000 
T ransformers— 
Total 43,000 - 
From United Kingdom 18,000 
» United States 30,000 
Turbo-generating sets— 
Total 57 89,000 
From United Kingdom um 87,000 
» United States... bee 2,000 
Other electrical machine ry— 
Total ^ .. . 921,000 
From United кар 0608,00) 
„ Italy " 6,000 
Electric fans and Pis thereof— 
Total 390.000 
From United Kingdom 145,000 
, Italy ; ; 61,000 
, United Statea 183 UU 


Electric wires and cables iiber insulated)— 


Total : 549,000 

Yrom United mu 493,000 
„Japan 11,000 
», Unmited States 39,000 


» Germany ... eke ' — 
Ditto, insulations other than n 


Total 417,000 
From United Kingdom 402.000 
» United States 2.000 


» Germany ay Los — 


being added for 


1921-22 Inc. or dec. 
£ £ 


153,000 
132,000 
21,000 


198,000 
681,000 
89,000 


1,497,000 
1,055,000 
405,000 
24,000 


160,000 
130,000 
29,000 


124,000 
121,000 


3 


1.166,000 
831,000 
31,000 


550,000 
153,000 
146,000 
206,000 


348,000 
201,000 
2 (ХЮ) 
48.000 
3,000 


601.000 
504 00) 
44 000 
10,000 


+ 89,000 
+ 69,000 
+ 20,000 


+-347,000 
+ 467,000 
— 140,000 


+ 883,000 
4- 594,000 
+ 309,000 
+ 16,000 


T 117,000 
T 117,000 
— '1,000 


~, 


+ 35,000 
+ 34,000 


+ 239,000 
+ 223,000 
+ 25,000 


+151,000 
+ 35,000 
+ 85,000 
+ 23,000 


— 201,000 
— 207,000 
— 9,000 
+ 9,000 
+ 3,000 


+ 184,000 
+ 152,000 
+ 32.000 
+ 10,000 


1920-21 1921-22 Inc. or dec. 
£ £ £ 


Telegraph and telephone wires and cable— 
Total 


31,000 
From United Kingdom > 28,000 
» United States 1,500 
» Japan 1,500 
Bare copper wire (clectrolytic)— 
Total ... 218,000 
From United Kingdom — 64,000 
„ United States. 106,000 
» Japan 41,000 
Telegraph and ten one: apparatus— 
Total 50,000 
From United Kingdom 32,000 
» Sweden... 9,000 
, Japan 1,000 
» United States 8,000 
Electric glow lamps— 
Total . 169,000 
From United Kingdom 104,000 
» Holland... 47,000 
» Japan 3,000 
» United States 8,000 
». Germany De 2,000 
Electric lamps, other sorts— 
Total bns 13,000 
From United клап 35,000 
» Holland .. - 23,000 
» Japan "у . 9,000 
2 United States 5,000 
» Germany 1,000 
Batteries— 
Total - 28,000 
From United Kingdom 11,000 
„ United States... 17,000 
Carbons, electric— 
Total P 8,000 
From United Kingdom 7,000 
» United States 1,000 
Accumulators— 
Total oe 153,000 
From United Kingdom 142,000 
„ United States 11,000 
Condensers, electric— 
Total г 5,000 
Electric lighting accessories and fittings— 
Total ў 314,000 
From United Kingdom 211,000 
», United States 23,000 
» Germany m S 3,000 
Islectricity meters— і 
Total ue 84,000 
From United Kingdom 71,000 
» Switzerland - "M 8,000 
» Germany ae m — 
Electro-medical apparatus— 
Total | 7,000 . 


Switchboards other than telegraph and 
telephone— 


Total dus 55,000 
From United Kingdom 36,000 
» United States 19,000 


Other electrical goods and apparatus— 


Total » 1,618,000 

From United x d 1,026,000 
» Germany 12,000 
»  ltaly 13,000 
»  Japen 45,000 
» United States 518,000 


Telegraphs, materials for construction and 


accessories other than electrical— 

Total ons ass 9 000 

From United Kingdom 
» United States 
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Telephones, materials for construction and 


accessories other than clectrical— 


Total . 65,000 

From United ac: 42,000 
»  SOweden  .. . 12,000 
» United States 19,000 


In addition to the foregoing, the following were i 


as Government stores :— 


Machinery and millwork— 
Total 


From United Kingdom 849,000 
Telegraph material— 

Total " 419,000 
From United Kingdom 417,000 
Instruments and apparatus— 

Total 664,000 
From United Kingdom 655,000 


242,000 


856,000 1,061,000 


952,000 


а 
bot bet Or OO 


SEES SESS 


LJ 


1+! 
ERKE 


ә 


< 


T 


Е E 


jams 
ар р, 


< 


++ +++ 
РЕ = 


е ~ 


~ 


БЕ ЕТЕ ЕЕРЕЕ ЕЕЗ: 


| 


е 


ә 


22 
555 


E 


EERE o Sep 
»» tz DO 
= = 
= = 


- 


oe 
ЕЕЕ 


- 


[m 
ж 
ж 


- 


- 


Lar 
SE SEE 


ма 


- 


SEE 55355 


+++ 
s LE 


<= 


! \ 


CE 


‘ 


Vol. 92. No. 2,368, APRIL 13, 1933.] 


THE ELECTRICAL BEVIEW. 


59697 


HIGH-SPEED ALTERNATORS. 


Discussion at Manchester. 


Mr. J. Rosen's paper on the above subject (which was 
abstracted in our issue of February 8rd) was read at the 
NORTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS on March 6th, Mr. A. S. Barnard presiding. 

Prof. SroNEY said that of all abominable things, d.c. high- 
speed dynamos were about the worst. 

Mr. G. A. JUHLIN eaid that while the author had shown a 
solution of the difficulties experienced in rotor retaining rings, 


he was not clear whether tne detinite cause of that trouble : 


was known. The firm with which he was associated, after 
investigation, came to the conclusion that the trouble was due 
to eddy currents burning the steel and causing fine air-cracks, 
which finally developed so that pieces came out of the end 
rings. Experience caused them to modify that Judginent, and 
they believed that, while the trouble was probably accentuated 
by the burning which took place when short circuits occurred 
jn machines, that was not aitogether the cause of the failure. 
''hey found that without any appreciable evidence of burning 
on the tips of the rings there were signs of cracks in the steel, 
and they came to the conclusion that the trouble was very 
largely a mechanical one. ‘lhe ring was supported on a 
spigot and the end ring had a press fit on to the shaft; when 
a rotor was in its bearings there was deflection of the shaft, 
so that the ring actually took up a position at an angle to the 
rotor; and at every revolution of the rotor the ring changed 
its position, so that there would be a series of hanuner blows 
given to the ring at the point where it fitted on to the rotor. 
To get over that difficulty they had adopted another construc- 
tion. In order to support the ring independently of the shaft, 
the rotor chamber was made larger and it was trepanned 
close up to the body. The ring was seated on an annular ring 
fixed to the body. The ventilation of a machine built in 1911 
and still running at Huddersfield was practically the same as 
that mentioned by Mr. Rosen. They were still using a modi- 
tied scheme of that type. Credit for the introduction of the 
air cooler was due to the French Westinghouse Co., which in 
1917 already had a 5,000-kW -turbo-alternator operating with 
a closed air-circuit system. 

Mr. H. C. Lams thought that the chart showing the break- 
downs was remarkable, and ought to be brought home to the 
insurance companies. The rates of insurance to-day varied 
from 3 to 6 per cent. per annum of the total value of the alter- 
nator. With a record of failures of only 1 per cent. per 
annum, it appeared that one should be able to effect insurance 
at a very low rate indeed. He did not agree that rotor failures 
were few and easily remedied—at any rate, his rotor failures 
were just double the stator failures, or 10 per cent. per annum. 
It appeared that because a rotor was run at low voltage in- 
sufficient саге was taken to put in really sound insulation. A 
series regulator was not really used for the purpose of regulat- 
ing, but asa stand-by to the exciter. ; 

Mr. С. F. Siks, with reference to the author's remarks on 
the question of the stranded cable, said that certain British 
саһе-тпаКегв were making sector-shaped cables on those lines, 
except that they had not got insulation between turns. 
Apparently they did it in rather a different way from the 
author's, but they were not crushed in any way. With regard 
to ventilation, he was at a loss to see where the patent came 
in. A somewhat similar arrangement was used as long ago 
as 1917. There was no reason why they should not go in for 
the external fan arrangement. Wet filters had a bad name, 
but 16 was because of the way they had been used. Не had 
recently seen similar oscillograph records made by another 
manufacturer which confirmed the author's conclusions. 

Dr. S. F. Barclay said, with regard to breakdowns, that it 
was misleading in the first instance to select only stators, 
because the rotor gave fur more trouble in general than the 
stator. Low-voltage machines really ought not to fail. With 
reference to the insulation tubes on the stator conductor being 
eroded by grit, that was not a thing that could not be cor- 
rected; the air ought to be filtered or a closed system should 
be used. . * The very safe and conservative figure of 300 ft. 
per second ' as the peripheral speed was coupled with a run- 
ning speed of from 1,000 to 3.000 r.p.m., which was quite 
unfair. They ought not to speak of constant peripheral speeds 
without reference to the diameter. The remarkable state- 
ment, '' Moreover, it is possible to deform a cap 25 in. dia- 
meter, 1 in. thick, by as much as } in. on the diameter during 
its assembly over the windings," indicated very brutal treat- 
ment. if a wet air-filter was in proper adjustinent and pro- 
perly run, no free moisture could get over. The trouble 
with these filters, of course, was that the water circulated 
over and over again. In Sheffield, beginning on Monday 
morning when the water was fresh, they analysed the water 
every 24 hours, which showed that the acid content went up 
quite steadily during the week until at the end of the week 
the water was quite acid. The closed system of ventilation 
was much more satisfactory. To-day there was no excuse for 
manufacturers building exciters which were not stable. 

Mr. J. A. Kuyser thought that the most interesting part of 
the paper was the description of the design of the 18,000-kVA 
alternator. The mechanical difficulties must have been very 
great, and they had been solved in a very excellent manner. 


The author found in America that the difüculty in designing 
higher-speed machines lay in the alternator and not in the 
turbine, and ай ventilation appeared to be a limiting 
factor, but in this country they had overcome the ditticulty, 
and it was possible to build a machine of any length without 
regard to ventilation. They had a system gimilar to that 
of the author. in connection with the field switch, he and 
the author had come to the same conclusion, but the author 
seemed to be rather doubtful about eddy currents. In con- 
nection with the stranded conductor, some of the statements 
in the paper appeared to be conflicting. It was possible to 
prevent all movement of the stator conductors themselves; 
there might be some small movement of the stator, but the 
end connections Were made of flexible material, and no harm 
was done. The main thing to guard against was deformation 
of the stator bars themselves, and that could be done. 

Mr. D. 5. Paxton thought that the sand-blast action of the 
grit was eloquent testimony to the necessity of installing 
some sort of a filter. lIverybody agreed that the closed-air 
system was a good thing, but it could not be applied in every 
case. The difticulty of the wet-air filter could be removed by 
the utilisation of the viscous oil-film type of filter. On the 
Continent during the last five years over three million kW 
of plant had been equipped with this type of filter. During the 
past year 50 or 60 machines had been equipped in this country, 
und everybody who had used it had found it very satisfactory 
in operation. 

Mr. lL. W. SCHUSTER said that the presence of residual oils 
was advocated in order to obtain flexibility of stator insulating 
tubes. His firm had had adverse experiences of the splitting 
of insulating tubes in the manner described, an@ it did not 
eeen that the remedy given was the final solution of the 
difficulty. One of the first ideals to be aimed at was a 
fireproof machine. А similar remark applied to the use of a 
bituminous compound between the tubes and the slots. 
Designers were compelled at present to use materials that 
were not pre-eminently suitable, but with the evolution of 
large turbo-alternators they would be forced to develop eome 
form of fireproof construction. 

Mr. A. B. MALLINSON said that surely it was not possible for 
a fire to take place in a closed-air circuit. Perhaps the 
insurance companies would give an abatement for closed-air 
circuits. 

Mr. J. Rosen, in reply, explained that the 4,000-kW machine 
at the Carville power station had been subjected to over 400 
Short circuits, and was still going strong. It was probably 
built in 1905. Sufficient credit was not given to British 
engineers. Mr. Bond, of Battersea, and his assistancts were 
experimenting as early as 1913 and 1914, and certainly they 
had a cooler in commission in 1915. He showed the possi- 
bilities of the air cooler, and credit should be given to him. 
The 90,000-kW machine mentioned was for the new London 
(Barking) station. Many of their troubles had perhaps been 
due not so much to design as to external causes In many 
cases. A series regulator was useful as a stand-by, but in 
some stations, especially in America, they were very large, 
and one felt inclined to do without them if one could. 


Discussion at Leeds. 


The paper was read at the NorTH-MIDLAND CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS on February 90th, Mr. 
W. B. Woodhouse presiding. 

In opening the discussion, Mr. Town Ley (Bradford) asked 
whether the 47,500-kVA turbine mentioned in Table I was 
a single machine. He was under the impression that Messrs. 
Parsons preferred turbines of that size to be compound, and 
that it was rather a new departure for them to go back to 
such large machines on & single shaft. It had usually been 
found advisable to split machines into two parts in order to 
get a lower speed for the low-pressure end of the turbine, 
which simplified construction. Recently particulars were pub- 
lished of а 65,000-KVA machine in the United States, and 
in а recent issue of a German technical journal reference was 
made to a 60,000-k VÀ single machine that was built during 
the war, and some particulars were given of a machine of 
160,000 kVA, designed to run at 1,000 revolutions. He was 
somewhat surprised that the author now told them that water 
cooling was unnecessary even for large machines running at 
3,000 revolutions. Could one feel satisfied that on high-speed 
machines the stator core construction was perfectly satisfactory 
for air cooling, without resorting to water? Manufacturers 
had a great deal of information in their possession with regard 
to machine temperatures, about which the user knew very 
httle indeed; unfortunately, users did not get the benefit 
of their researches. With the author's statement that '' The 
improvement 1s still more striking when it is considered that 
the conditions of operation in a modern power station have 
become more severe with the advance of time," he did not 
agree; thev did many things in the old days because they 
were in total ignorance of what was happening inside the 
machines. With the necessity of avoiding rigid insulation, he 
quite agreed, and could vouch for the effectiveness of the 
Parsons method of obtaining flexible insulation. With the 
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increasing length of stators and the high temperatures at 
which they were now running, trouble caused by expansion 
might become quite marked. He agreed that the closed system 
was the best method of dealing with the air-filter problem. The 
use of fireproof insulation for end windings would avoid a 
great danger. А steel cap, or steel-wire rotor cap, fastened 
in à proper manner would be more satisfactory than a 
cylindrical. copper cap around which the stresses were very 
unequal. High voltages induced in the shaft of high- 
speed machines could be cured by short circuiting the shalt 
inside the bar pedestals. 

Mr. MELTON observed that rotor bonding was a good point. 
The reversal of the exciter under short circuit. and other 
abnormal conditions did occur, but he had never found it do 
very much harm. The end poles might be constructed as a 
wire-wound gun would be, with rectangular section wire, if 
they could secure the ends. He was rather surprised at the 
low voltage Mr. Hosen found in the rotor body under short 
circuit, and believed the American practice in many stations, 
particularly on the Canadian side, was to connect arresters 
across the exciter bearing pedestal to earth, to protect the 
insulation. 

Mr. HtENZELL thought that the closed ventilating system 
was the right thing now. ‘They were very much inclined. to 
err ov the safe side rather than let a machine rise to the 
temperature it might go to. It would seem that the material 
would stand temperature all right, expansion being the limit- 
ing point. He did not like the separate ventilating fan; 16 
was adding another auxiliary. Mr. Rosen was probably cor- 
rect in saying that they could not design an efficient fan to 
гип at the speed required, but he thought they could design 
a mechanical fan to do it. Fireproof end windings were 
most important. | г" | 

Mr. MATHER agreed that the closed system. of ventilation 
would be tised for most large machines in the future. The 
Parsons ventilating system was the most scientifie and most 
efficient in use at the present day, but the external fan con- 
stituted the weak link in the chain. A compromise would be 
to drive the fan by means of the alternator shaft in similar 
manner to the one in which the governor was driven. Dis- 
tinctly connected. with the ventilation of the machine was 
the question of reactance. The problem which central station 
engineers were faced with was very often to fit a compara- 
tively large machine into an engine room that was very much 
too small for it, and it therefore was not always easy to find 
a place for reactances and at the sume time to make a suitable 
arrangement of main cables. It would appear to be desirabie 
that the reactance should, if possible, be contained in the 
machine itself, and, with the tunnel type of slot which the 
author recommended, that should not be difficult. 

Mr. S. D. Jones suggested that it might be possible to make 
a cooler somewhat in the nature of an evaporating condenser. 

In replying to the discussion, Mr. J. Rosen thought that in 
the German inachines they were going a little too far. If they 
wanted a safe machine they had to run at low peripheral 
speeds, and that made the machine longer. When considering 
peripheral speed they had only to remember the number of 
breakdowns thev had heard of lately; it was a question of 
'* safety first." Actually water cooling gave them an increased 
output of 17 per cent., but that did nct warrant the additional 
cost. They used fireproof insulation on the rotors, but at 
present did not consider it advisable for the stators. Fire- 
proof insulation was all right at low temperature, but as 
soon as the temperature increased there was the possibility 
of a breakdown. 


PERMISSIBLE CURRENT LOADING 
OF CABLES. -© 


E 
Discussion at Manchester. 


Messrs. б. W. Metsom’s and E. Fawssert’s second report on 
the heating of buried cables (an abstract of which appeared 
in our issue of March 9th, 1923) was reviewed by Mr. Fawssett 
at the NORTH-WESTERN CENTRE of the INSTITUTION or ELEC- 
TRICAL ENGINEERS оп Mareh 90th, Mr. A. S. Barnard presiding. 

Мг. Н. A. Каталек described the report as being full of 
matter of immense value, but he was a little disappointed. 
His criticism of the preliminary report two years аро was 
still more or less applicable to the present report. They would 
get ahead much faster and time would be saved if they 
started with the h.p. cable and worked backwards on the 
principle of the greater towards the Lp. cable. In many eases 
the maximum safe temperature would never be attained, and 
they would never work up to the point when they reached 
it. No attempt had been made in the report to define that 
temperature. The Manchester 33,000-volt cable loadings 
(maximum temperature of 60 deg. C.) were very little different 
frou many of the figures given in the paper, having regard 
to the fact that they tried to ignore the resistivity of the 
ground, For instance, on a O.L cable their loading was 165 
amperes: 0.15, 210; 0.25, 280; ӨЗ, 315; 0.35, 345. One 
remarkable fact was that when cables were drawn into ducts 
the resistance of the ground was more or less immaterial. 
That lo deg. difference he did not like, and it was really 
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AN agreement with most of the assumptions made. 
` be realised, however, that to make the figures of value, cable- 
: makers would have to be asked to guarantee the thermal 
.resistance of their cables or the thermal resistivitv of the 


serious; 16 meant a difference of 12 рег cent. in the loading 
of the cable. Could the reduction of temperature rise be 
omitted if cables instead of being lead-covered were wire- 
armoured? ‘The most important feature of the paper was the 
information relating to the short-time ratings, because, us à 
rule, it was only under emergency conditions that cables 
were drastically overloaded. Dielectric losses were rather a 
bogey at the moment, and contraction and expansion were 
not so serious as was imagined; a very large proportion of the 
troubles due to contraction and expansion was more or less 
the result of bad joints. ‘he simplest joint for a three-core 
cable was perhaps the plain sleeve joint; it was strong 
enough for all practical purposes, provided that the sleeves 
were fitted with grub screws which 1n themselves did not add 
materially to the strength of the joint, but held the conductors. 
There is a great deal of information in the report relating 
to ground iso-thermals, temperature gradients, and so on, but 
it related more or less to virgin ground. To what extent 
would those curves and formule apply in a city where there 
was a miscellaneous collection of gas and water pipes, &c.? 
That three-core cables had the same teniperature rise when 
heated by either direct or alternating current did not seem 
to be quite in accordance with the accepted figures on the 
subject; usually about 5 per cent. additional loss was taken 
a3 being caused by eddies in the lead sheath. 

Mr. W. J. MepLYN asked whether there was some relation 
between telephone and power cables. When the ground was 
not level the tendency was for the cables to slip downhill. 
When they expanded, but when they contracted they did not 
climb back again; the result was very heavy strains at one 
section of the cable. — Telephone cables had a tendency to 
creep along through the ducts, sometimes even when there 
was very little ditlerence in level, and the joint jammed in 
the end of the duct and the lead sheath was fractured. 

Mr. A. B. MALLINSON said that it was only natural to assume 
that different makers sometunes had different insulation, and 
that would have an effect upon the figures given 1n this report. 


People did not often realise that in many cases a cable trench 


would for years act as a drain for the surrounding country. 

Mr. PORTER pointed out that single-way ducts were more 
general than multi-way ducts, in which case there was à 
much wider space between thg ducts. 

Mr. E. FAwssETT, in reply, said that dielectric losses were 
going to be a bigger thing than the rest of the things com- 
bined. He agreed that they were a bogey up to a certain 
pressure, and that was why loading tables were not got out 
for cables of over 11,00 V. At a temperature of 65 deg. C. 
dielectric losses with h.p. cables were going to be a very 
serious matter. They did not feel justified in withholding 
from the public all this work in order to include h.p. cables. 
That a three-core cable gave the same temperature rise with 
a.c. and d.c. had been checked at conunercial frequencies 
both at Newcastle and at Teddington, and was substantially 
true. The losses in the sheath had very little effect on the 
core temperature. In single-core cables the matter did become 
extremely important; he knew of large single-core cables in 
which the elevation of temperature between core and sheath 
was only 10 deg. C. Cables laid solid would be dealt with in 
the next report; they were not substantially diferent from 
cables laid direct, being slightly worse. 


Discussion at Newcastle. 


Messrs. S. W. Metsom and E. FawsskErTT presented their re- 
port at the NORTH-EASTERN CENTRE OF THE INSTITUTION OF 
ELECTRICAL. ENGINEERS on. March 12th. Mr. F. G. C. Baldwin 
presided. 

Mr. P. F. ALLAN opened the short discussion, and said that 
in general the arguments appeared to be sound, and he was 
It must 


insulating materials. This might shut out some foreign com- 
petition of a harmful character. Regarding temperature rise, 
Mr. Fawssett had mentioned 35 deg.; he saw no reason for 


'its adoption, and he did not agree with the duct figure which 


limited the rise to 35 der. The loading of cables in mines 
had received less attention, and it needed to be gone jnto 
thoroughly, then thoee tables of figures would be of great 
use. One fact that impressed one was the great responsibility 
of the engineer in allowing proper values to all the varving 
constants; he could not excuse himself on the ground that 
he had not the information, but must use his brains in applv- 
ing it. The Australian figures were not a great deal higher 
than the others, and he drew attention to the fact that thev 
represented very small parts of the country mentioned, and 
that the cable maker or supplier who accepted those state- 
ments in good faith and used them ав a basis for a cable 
supplied to a mining plant on a high inland plateau, might 
have an unwelcome and alarming surprise. 

Mr. К. W. GREGORY said that the ultimate permissive rise 
of temperature of 65 deg. was a somewhat conservative figure, 
when they remembered the greater rise in other apparatus. 
The figures given as to emergency loading and expansion were 
very useful. In the case of a cable entering a sub-station it 
often passed through a short duct and then entered open 
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air, and it was the length of cable in the air that settled the 
loading of the whole. 

Mr. R. D. Spurr said it seemed regrettable that more use 
had not been made of old cables, the life history of which 
would have been most valuable. The authors’ paper showed 
that more cables than were really necessary had been used— 
at least larger cables had been put in than were necessary, 
‚апа this meant that capital was running to waste. In many 
cases those at the head of affairs did not appreciate those 
things. The information was available, but was not always 
.disseminated in the proper quarters. 

Mr. C. TURNBULL said that cables should be run more scienti- 
fically in future than they had been, and that more attention 
should be paid to the ground in which they were laid. With 
regard to ducts, he had had some experience of the creeping 
mentioned. The cables tequired careful suspension for they 
contracted and expanded so often that the cable was even 
tually cut through were it chafed. 


p Ó 


THB GENERATION OF ELECTRICITY 
IN GREAT BRITAIN. 


Fuel Consumption and Units Generated during 1921-22. 


IN preparing the analyses and summaries of fuel consump- 
.tion and units generated during the year ended March 3lst, 
1922, which have just been issued, the Electricity Commis- 
.sioners have given effect to a number of suggestions for in- 
` creasing the utility of the compilation which were received as a 
result of the issue of the return for the previous year. In lieu 
of the coal transport reorganisation scheme of areas, the pre- 
sent return is based primarily upon the areas of the electricity 
.districts provisionally or finally determined. The remaining 
portions of Great Britain not at present included in any elec- 
tricity district have been grouped in appropriate areas for the 
purposes of this compilation only. 

Further, the grouping of generating stations in sizes based 
upon the number of units generated at each during the year 
has been considerably extended, the present return containing 
13 groups as compared with four in the previous one; and the 
analyses have been further sub-divided to deal separately with 
steam stations, gas producer stations, oil engine stations, and 
other stations. 

Following the procedure adopted by the Commissioners last 
year, stations have been placed in their respective groups and 
areas on the basis of thermal efficiency, subject to certain 
exceptions. 

In the case of ‘ composite " stations employing prime 
movers of different kinds, each such station has been classified 
in accordance with the ty pe of prime mover by which the 
major portion of the total units were generated, and the total 
fuel consumption at such stations converted into the equivalent 
value of the class of fuel consumed by the principal prime 
mover. Sixteen stations. were only in operation during a 
portion of the year, and there are 24 '' composite '' stations for 
which an overall thermal efficiency could not be calculated; 
these 40 stations have not been placed in their respective 
groups or areas, and sunilar observations apply to 28 other 
stations where no thermal efficiencies have been calculated 
owing to the output being entirelv generated from waste heat, 
refuse destructors, water power, &c. 

A table is given containing a comprehensive summary of the 
best results as regards fuel consumption per unit generated 
-and also overall thermal efficiency-for each class of station not 
опу in respect of its own area and group but also in relation 
te the stations in other areas and groups, and a summary of 

‘area '' results is given which shows the total units generated, 
the classes of station, the fuel consumption, &c., in each area. 

Only two steam power stations had an output exceeding 
20,000,000 kWh, their combined output being 459,153,708 
kWh, and their average fuel consumption 2.10 lb. per kWh 
generated; the lowest fuel consumption in this class was 
1.74 lb., and the best thermal efficiency 17.2 per cent., a figure 
not attained by any other steam or gas driven station. Seven 
stations had outputs between 100 and 200 million kWh, with 

‚ап average consumption of 2.41 lb., best result 1.98 lb., and 
best thermal efficiency 15.95 per cent., but the ten stations 
between 50 and 100 million kWh output, with an average con- 
sumption of 2.8 lb., include a station with the lowest fuel con- 
· sumption of all—1.70 lb.—the highest thermal ethciency in this 
class being 16.50 per cent. 

The 396 steam stations tabulated had a total output of 
4.139,894,434 kWh for the year, and consumed 60,577,557 tons 
of fuel, at an average of 3.11 lb. per kWh; the average in- 
. creases gradually from 2.10 in the largest stations to 8.58 lb. 
in the class 250,000-500,000 kWh, but then jumps up to 12.8 
(100,000-250,000) and 20.9 (50,000-100,000), the highest thermal 
efficiency in this class being 4.10 per cent. and the best fuel 
record 6.80]b. It із surprising to note, however, in the lowest 
- class of all (under 50,000 kWh). comprising nine stations with 
an aggregate output of 217,010 kWh, that the average con- 
*umption was only 10.33 lb. and the best result as low as 4.44 
lb., though the highest thermal efficiency was only 6.07 per 
: cent. 
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" Gas producer " stations do not offer remarkable figures, 
the two largest having an aggregate output of 3,599,530 kWh 
generated; average consumption 1.74 lb., lowest 1.67 1Ь.; best 
thermal efficiency 15.12 per cent. The next class (500, 000- 
1,000,000 kWh) comprising four stations shows a poor result— 
3.35 Íb. average consumption, 2.33 lb. best, 11.95 per cent. 
highest thermal efficiency. All the other classes beat these 
figures, except the six stations under 50,000 kWh (4.06 Ib. 
average, 3.30 lb. lowest consumption, 7.95 per cent. therinal 
efficiency). The 60 gas stations have an aggregate output of 
nearly 15 million kWh generated, with an average consump- 
tion of 2.64 lb. 

Oil engine stations include two of 2,500,000 to 5 ‚000,000 kWh, 
consuming 3.16 lb. of oil (18,000 B. th.u. per lb.) average, 2.79 
lb. lowest, with the very low best thermal efficiency of 8.56 per 
cent. The next four classes (100,000-2,500,000 kWh) are very 
much alike, the average fuel consumption ranging between 
1.65 and 1.90 lb., the lowest between 0.65 and 0.69, and the 
thermal efficiency between 27.45 and 29.15 per cent. The 
small stations (5, total output 130,179 kWh) gave 1.83 lb. 
average, 1.54 lb. lowest, and 12.29 per cent. Altogether there 
are 52 oil-engine stations, with a. total output of "314 million 
kWh, at an average consumption of 2.08 lb. per kWh. 

There remain 79 stations generating by waste heat, refuse 
destruction, town gas and water power, with an aggregate 
output of 105,337,820 kWh generated; 51 of these, however, 
being '' composite," are included in the foregoing sununaries. 
The waste heat stations, numbering 17 (7 composite), pro- 
duced 544 million kWh; destructor stations, 30 (27 composite), 
173 millions; town's gas stations, 10 (2 coinposite), 31 millions; 
water power, 22 (15 composite), 29 millions. The largest water 
power station had an output of 183 million kWh generated. It 
is interesting to note that '' waste '" heat accounted for more 
energy than all the rest in this group; but the matter is greatly 
complicated by the " composite " nature of the majority of 
these stations. 

A comparative table is given showing the best results at 
stations of each size and class jn all the areas. From this it 
appears that the highest thermal efliciency is obtained with 
steam in Area No. 16 (North-East Coast), gas in Area No. 1 
(Lower Severn), and oil in Area No. 18 (Cambridge, ‘Hunting- 
don, Norfolk and Suffolk, &c.). Another table gives the kWh 
generated and fuel consumed in each area, by far the largest 
output being produced, of course, in No. 7 Area (London and 
Home Counties), namely, 1,382,462,122 kWh; No. 16 Area 
following with 692,658,577, and No. 3 Area (S.E. Lancashire) 
with 536,232,207 kWh. 

Copies of the complete report can be obtained on application 
to the Secretary, Electricity Commission, Gwydyr House, 
Whitehall, S. W.1, price 1s. post free. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forwurd 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The E.I.T.A. and the Broadcast Wireless Scheme. 


My attention has only to-day been called to Mr. Falshaw's 
letter, which appeared in vour issue of March 30th, or I should 
have asked your pernussion to reply last week. 

I am sorry if your correspondent found 1t difficult to under- 
stand the meaning of my letter, which I thought was sutt- 
clently plain. As, however, he singles out for attack my 
supposed anxiety a6 $o imports, I may reassure him by saying 
that the representations that my Association has inade to the 
Postmaster-General (in which it has received the entire 
support of the British Radio Manufacturers’ and Traders’ 
Association) have been dealing with very much bigger ques- 
tions than your correspondent seems to have in mind, viz., 
the monopolistic character of the B.B.C.; the generally 
oppressive character of the B.B.C. agreement; and the whole 
question of the present complicated method of endeavouring 
to raise revenue—a method which apparently has not been 
very successful. 

We have incidentally dealt with the question of imports, аз 
it quite naturally arises in the course of an examination of the 
B.B.C. agreement. Perhaps you will allow me to quote the 
actual terms of our Memorandum to Sir Wm. Joynson-Hicks 
on this particular point :— 

' Parliament has never sanctioned an embargo on these 
Imports, except in so far as certain parts may be dutiable 
under the present Key Industries Schedule of the Safeguard- 
ing of Industries Act (Part I), e.g., wireless valves. | 

‘The effect of the present wireless broadcasting licence 
is to attempt an import embargo by the indirect method ct 
departmental administration. In connection with an industry 
of this kind, it is submitted that this 1s bad. Parliament not 
having closed the ports to these goods, there 1s nothing to 
prevent them coming into the country, and facilities to im- 
port will be exploited by the pirate in the trade who stops 
outside the B.B.C. and * takes his risk.’ The man who is 
penalised is the established importer or imperting manufac- 
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turer (for many large manufacturers—not excepting the 
‘Big Six '—have been considerable importers of certain com- 
ponent parts) because he cannot take the risk of ordering 
torward goods however badly they are needed, if they may be 
left on his hands. Also the public loses the benefit of im- 
proved service which it might derive from the use of improved 
parts available from abroad from time to time. 

“ The whole burden of this import embargo falls upon the 
listener-in, who alone is required to pay the royalties and 
who alone is restricted from using foreign-made apparatus or 
parts. The amateur or experimenter is under no such restric- 
tion. This is clearly unfair. 


'" At the present moment it is а very great grievance in the : 


trade at large that the whole position is so obscure. 

* The company, for example, 
instances, to fix a royalty payable in respect of imported 
upparatus (specially permitted to be used under the Post- 
master-General's statement made in the House of Commons 
on July leth last year) upon the relation between the cost 
price of such apparatus in the country of origin and the cost 
price of similar apparatus in the United Kingdom. Such 
difference of price where it exists has no reference whatever 
to the cost of maintaining a broadcasting service for the users 
of such apparatus. It seems extraordinary that the company 
should be allowed in this way to fix an ‘ adjustable’ tariff 
and collect it as revenue in exchange for the right to stamp 
the foreign goods * B.B.C.’ 

‘The deputatiod strongly urges upon the Postmaster- 
General that restrictions should, as far as possible, be lifted 
from the industry which 18 endeavouring to meet the public 
demand, and that if a case exists for protection (either against 
depreciated currency imports or foreign dumping), it. should 
he sought under the machinery provided by Parliament in 
the Safeguarding of Industries Act (Part II.)." 

To avoid misunderstanding, perhaps I may add that my 
Association is by no means composed solely of ''foreign im- 


porters." The majority of its members are British manufac- 
turers. Some of them are important electrical contractors. 


All of them know only too well the danger attending the arbi- 
trary closing-up of sources of supply of raw materials, &c. 


Frank W. Challis, 
Secretary, E.I.T.A. 
London, April 10th, 1923. 


Radio Demonstrations by Unskilled Operators. 


Would you, through the medium of your correspondence 
columns, allow me to ask whether the wireless set manufac- 
turers are aware of the extensive harm which is being done in 
places to the wireless trade by so-called '' demonstrations ”’ 
bv novices who call themselves '' wireless dealers." In this 
district, a week ог so ago, the first '" wireless" concert was 
held in a local hall, and the loun of a set was given фу a 
“ wireless dealer," who himself attended to operate the instru- 
ment (no douht the first he had seen). with ghastiv results. 
When once a station was picked up no further attempt at 
tuning was made. Music (?) came in an awful note, and 
spark stations galore, although in the set in use (four valves, 
l h.f., 1 dec., 3 l.f.) theso faults could easily have been remedied. 
The result of the ‘concert " was a general ridicule of '' wire- 
less," and people who were on the verge, as it might be 
termed. of purchasing a set, soon announced that they would 
rather hear a gramophone. 

The aerial, for instance, was not 90 yards from, and in 
parallel with, a trunk telephone line, while it was not 90 ft. 
high—absolutely ridiculous if the best results are required. 
While this sort of thing is allowed, I am afraid it would be a 
bad job for anyone owning a set if these ‘‘ experts " were let 
loose with a regenerative installation. 


Listening-.in. 
April 7th, 1923. 


The Illumination of Automobile Showrooms. 


I am an electrician employed by a large firm of automobile 
engineers with extensive showrooms. Perhaps some of your 
readers could enlighten me regarding the illumination of 
automobiles with highly polished bodies. The difficulty I 
have experienced with various methods is that, if a direct rav 
is on the car, say, from a 300 or 600-watt lamp at a height 
or distance from the car of 10 ft. to 15 ft., or even further. 
the polish on the car body reflects, as is only natural. and 
sO prevents one from examining it closely. Another wav I 
have tried is: I had a frame made with the car inside and 
scenery at the back of the car to resemble a picture as nearly 
as possible, On the top and bottom of the frame, out of sight 
of the public T fixed battens, each fitted with five 60-watt 1n.f.- 
lamps, the lamps being shaded to reflect. the light on the 
body. I also was desirous of illuminating the interior, во 
screwed two batten holders on the floor of the body and put 
in two half-watt 100-watt lamps. When the lamps were 
switched on the interior of the car was shown off in fine 
style, but on switching on the battens at the top and botton 
of the frame the interior lighting was immediately ineffective, 
at the same time causing a Llending effect on the eve froin the 
Ым glass on the door and sides of the body of the car. To 
remedy this I took out the half-watt Таре and put in auto- 


is attempting. in certain 


mobile lamps in series around the-top of the interior, but could 
not obtain the desired result. I have tried direct and indirect 
lighting, but cannot subdue the rays of the polished body of 
the car. What I want is to show the finer points of the car 
and also the interior, so as to command attention in an open 
show, with no glass windows. A photograph of the car in the 
frame will be sent if my explanation is not quite clear. The 
photograph clearly indicates the outside appearance of the car. 
and also shows the reflected rays, which are injurious to the 
eyes, but although the interior was illuminated at the time 
when the photograph was taken, it remains invisible. 


| Automebile Electrician. 
Southampton, April Tth, 1923. 


Arc Welding. 


In answer to Mr. T. W. J. Powell, in your issue of the 2nd 
ult., I quite agree that the a.c. arc is an example of '' con- 
tinuous conduction," but not ‘* unidirectional.” 

I have heard of, and seen oscillograms of, a case where weld- 
ing was done on copper with a carbon electrode (if my 
memory is correct) in which, ty careful adjustment, one halt- 
wave was entirely suppressed; but out of many oscillograms 
that I have taken of welding with an iron electrode on iron, 
i.e., ferrous material, I have never had a sufficient difference 
between the positive and negative portions of the wave, to 
be called even approximately *' unidirectional.” 

I agree as to ''continuity " being maintained by the 
“ residual vapour ”; that is what I said in my original notes. 

Re power factor: In my letter in your issue of February 
9th I said: '' The wattless current associated with a.c. weld- 
ing " was due to the regulating devices. 

I don't understand Mr. Gilbert at all; I have used any 
amount of carbon electrodes with a.c., and, moreover, а.с. arc 
lamps are a commercial article. The objection to using car- 
bon when welding ferrous material is that it gives a very hard 
and brittle deposit. 

Respecting Mr. Powell's observations on high-voltage peaks. 
I can only say I have never found anything approaching 
these magnitudes; even 1.000 volts would be of the order of 
thirty times the normal maximum voltage across the arc, and, 
sav, ten times the impressed voltage on the whole circuit. I 
ask it with all deference, tut is Mr. Powell sure he is not 
referring to observations of current? 

One could imagine short rises of current of such consider- 
able magnitude, due, possibly, to capacity, but volts wouid 
have to be generated somewhere in the circuit, and it is 
diflicult to see where, in an ordinary a.c welding circuit. volts 
of many times the impressed voltage could be generated. 

I notice Mr. Powell says: ‘‘ Secondly. due to the lower 
resistance of the .residual vapour." Surely the residual 
vapour offers a higher resistance than the full arc, the resi-t- 
ance of the arc increases as the volts decrease. The objec- 
tion to carbon is metallurgical, otherwise I agree, it is very 


nice to handle. 
W. Langdon- Davies. 
London, April 3rd, 1923. 


Equivalent Temperature Tests. 


Will you permit me to correct a small error which has 
crept into the report of my contribution to the discussion on 
Dr. Kahn's paper, “ Equivalent Temperature Tests of the 
Various Types of Electrical Machinery," as appearing in your 
issued dated March 30th, p. 511? The symbols for rotor cur- 
rent at short circuit, and at full load, should read I,s and 
Тл. respectively, not 12s and 12L as stated. 


J. H. R. Nixon. 
(Not J. G. as reported.) 
Loughborough, April 5th, 1923. 


Cost of Living in Nigeria. 


Could any reader give me information regarding the climate 
and present cost of living in Nigeria? 
West African. 


Electricity Reduces Fires.—The experience of Denver 
(Colorado) runs contrary to the Press reporter’s idea that 
electricity 1s a frequent cause of fire. According to the Elec- 
trical World the chief of the Fire Department of the city 
reports that in the last five years the number of fires has 
fallen by 95 per cent. This result is attributed to the rapid 
growth of the use of electricity for lighting. heating and power. 
It is further stated that not one fire in a thousand is caused by 
electricity. Such electrical fires as have happened have been 
due to defective apparatus in only a very small degree, the 
principal causes having been natural ones—lightning. falling 
trees, &c.—and, in a few cases, carelessness in the use of 
apparatus. Twenty-four fires, occurring in Denver during a 
period of two vears, attributed to electricity. were shown to 
be due to other causes entirely. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
| if considered of sufficient interest. À 


A Smali Trolley Locomotive. 


Fig. 1 is an illustration of a small trolley locomotive supplied 
to an Indian customer by BRITISH ELECTRIC VEHICLES, LTD., 
Churchtown Works, Southport. This consists of a motor, con- 
troller and trolley standards and arms, mounted on ё four- 
wheeled chassis, the whole weighing about three tons. The 
frame is of heavy-section cast-iron, securely bolted together, 
and is so arranged that the centre of gravity is low, making 
derailment almost impossible. The axles are of 3 per vent. 


nickel steel, heat treated and amply proportioned, running on: 


double-row ball bearings, two bearings to each end of the 
axles. The wheels are removable without special appliances, 
which facilitates the exchange of bearings. The tread of the 
wheels is chilled and under ordinary conditions should give a 
run of 20,000 miles. Brakes are applied to all four wheels by 
hand, the shoes being compensated and covered with special 


Fic. 1.—A SMALL TROLLEY LOCOMOTIVE. 


brake lining. The motor is of the firm's own design; it is 
series wound with a double field, so that series-parallel control 
is obtained, resistance being used on the first stop only. Three 
speeds are provided in either direction. The drive from the 
motor is by spur gear, through countershafts to the axles; all 
running parts are mounted on ball bearings. "The locomotive 
is fitted with double-trolley arms to save the expense of rail 
loading, which is difficult on contracting or excavating work, 
where the rails are often moved. 'The motors can be wound 
for any voltage, that supplied with the locomotive illustrated 
being for 440 V. d.c. 

In addition to this type of tractor the firm also makes battery 
locomotives. This form is being employed by the ‘‘ Under- 
ground ” Railway Companies and the L.C.C. 


Emergency Motor Stopping Devices. 


Home Office Regulations provide that where machinery is 
driven by an electric motor means must be available of either 
stopping the motor or the machinery quickly to avert danger. 
Many '' emergency stop” buttons are designed to short-circuit 
the no-volt release coil of the starting switch, but in cases 
where they are situated at eome distance from the motor 
the resistance of the connecting wires may be so great as to 
defeat their object. Even if the wires are short, a dirt 
contact in the push-button may easily make the short circuit 
ineffective. To be always positive in its action, the stop-button 


should actually break the no-vol$ magnet coil circuit and 
not merely short-circuit it. The reason why the short- 
circuiting method has been so generally adopted is that it is 
desirable to place the no-volt magnet coil in series with the 
shunt field coils of the motor, and it has not been obvious 
how the magnet circuit could be broken without rupturing the 
field circuit and thereby risking great damage to the motor. 
This is avoided by the distant stop push-button made by 
the ТовАхїс Execrric Co., LD., 147, Queen Victoria Street, 
E.C.4. This push-button has two sets of contacts—one set 
normally closed and the other set normally open. The closed 
contacts place the no-volt magnet coil in series with the 
shunt field. The open contacts, if closed, would provide a 
path for the field current independently of the no-volt magnet 
coil. When the button is pressed to stop the motor, it first 
closes the normally-open contacts, thereby providing an 
independent path for the field current, and then opens the 


Shunt Field. 


a 
Fic. 2.—APPLICATION OF THE ‘‘ IGRANIC’’ DisTANT-STOP 
Pusu BUTTON. 


normally-closed contacts, thus breaking the circuit of the 
no-volt magnet coil. The diagram, fig. 2, shows the applica- 
tion of this button to a shunt-wound motor. | 

. The complement to the distant-stop push button is the 
"Igranic " “ M” type magnetic brake illustrated in fig. 3, 
for in cases where it is necessary to bring heavy machinery to 


"M' ТҮРЕ BRAKE. 


Fic. 3.—TuHe “ IGRANIC 


rest practically instantaneously, to avoid serious accidente, 
it is not sufficient simply to disconnect the motor from the 
supply, because the rotating parts may continue to run for 
a considerable time before finally coming to rest. In such 
cases а brake is necessary which will be applied automatically 
simultaneously with the opening of the motor circuit and as 
automatically released when the motor is switched on. The 
'" Igranic" '' M ” type brake does this if connected in series 
with the motor, and it is a very powerful brake. Moreover, 
it is very simple and robust in construction, consisting of 
very few parts, and it occupies very little space, which. makes 
it applicable in practical any installation. 


The “* National” Water Gauge Illuminant. 


The value of a water gauge as a safeguard against shortage 
of boiler water is often largely discounted by the difficulty of 
seeing where the water leve! actually is. With many boilers of 
the water-tube type this is in part due to the fact that the 
gauges are placed at a considerable height above the floor. To 
overcome this difficulty the NATIONAL BOILER & GENERAL FN- 
SURANCE Co., Lirp., National Buildings, St. Mary's Parsonage, 
Manchester, has designed a fitting which lights up the gauge 
glass in such a way as to cause the water column to glow, thus 
preventing mis-reading of the levels. The device merely con- 
sists of a. tubular lamp suitably mounted at the rear of the 
water column. 
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NHW PATENTS APPLIED POR, 1923. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Surton-Jonzs, O'DELL AND 
' 5rarHENS, Patent Agents, 285, High Holborn, Lonoon, W.C. 1. 


К.Ы. © Low-voltage electric lamp and torch battery protector." J. Е. 
Chances. March 20th. 

b dba Contact means for potentiometers, бс.” C. D. Aston and E. D. 
Се. March иһ. 

BASIL CI bhlectrie welding machines. British Insulated & Helsby Cables, 
Lia., Ээ. €. buuock апа L. B. Wilson. March. 20th. 

DER. U Ele trie welding machines." British Insulated. & Helsby Cables, 
Lid, $8. €. Bullock and L. B. Wilson. March 26th. 

8,499. It PHHuminating devices. dlor billiard tables, &c." E. T. 
March 26th. 

Boll. '" Crystal detectors," C. Cos. March 26th. 

8,080. | Riectroemechanical sound-iransniitting and reproducing devices.” 
b. J. Lynes. March 26th. 

8.236. Electric kinematograph projector." A. J. Easton. March 26th. 

6,54. “ Electric dynamos.” W. Ss. Dennett. March 26th. 

541. '' Brushes for dynaino- letric machines. F. J. H. Philips. March 


Fiford. 


Burd. * Magnetic. power-transmission device." E. O. Burn. March 26th. 

Boks. |” Control of vehicles with electrical transmission. Tilhing-S5tevens 
Motors, Ltd.. and H. K. Whitchorn. March 26th. | 

Sh. U Electrical braking of. vehicles." Villing-Stevens Motors, Ltd., 
and H. K. Whitehorn. March 26th. 

8,086. '' Thermally-actuated electric switch.’ €. French. March. 26th. 

8,593. U' Wireless apparatus.”  Burndept, Ltd., and C. F. Phillips. 
March 26th. 

N97. ©“ Machine-switching telephone exehange system." Coventry Auto- 
matic Telephones, Lid. (MeBerty). Marsh. 26tn. 

8422. * Automobile headlights, &c." R. F. Bomford. March 26th. 

000. '' Automatic cutaan and cutout devices tor battery charging." F. 
Whipp and Whipp & Bourne, Ltd. March 27th. 

b,075. ** Device for mechanically rectifying hijh-tension polyphase current." 
LodgeCottrell, Ltd. (formerly Lodge Fume Co., Lid.) (Metailbaunk and 
Metallurpische Ges. Akt. Ges). March 27th. 

8,680. “S Insulator for wireless Jead-in.’’ L. А. €. Ewart. March. 27th. 

4,688. '' Inductance coil for wireless telegraphy, &e."" S.A. Huss. March 
27th. 

KGI. ‘Magneto contacts or collectors," P. E. Clay and J. T. Morton. 
March 27th. 

8,696. ''" Means for receiving alternating-current signals." E. Potter 
(К. E. Perno. March 27th. 

8702. '' Device for opening or closing electric circuits or contacts.” 
W. Н. Scott. March 27th. 

8,741. " Sound-directing or amplifying horns, &c." E. А. Graham. March 


8,747. "" Ferminal blocks for electric conductors." А, Ваги. March 27th. 

8,755. ''" Wireless aerial." H. D. Fitzjohn and J. J. Hine. March Wih. 

8,738. '' Wireless receiving apparatus." D. S. B. Shannon. March 28th. 

8,7602. '" Wireless. receiving sets." C. Harrison, R. C. Harrison, N. C. 
Marrison, and G. Norris. March 28th. 

8,778. '* Acrials for wireless telegraphy, &c." T. de Q. Mears. March 
28th, 

КВ]. “ Means fur operating automatic. electric. signals." E. O. Сацога. 
March 28th. 

NNI  Radioreveiving apparatus." J. Kanaston. March 28th. 

8,795. “ Wireless head ‘phone supports." €. E. Jacobs. March 2&ih. 

Sall. '' Means for automatic control of electric motors, е. L. Murphy. 
March 28th. 

NOM.  "U Basket aerial for wireless reception.” A. W. 
2eth. А 
MN25. "Crystal detector." F. Bastow and AL E. Thorne. March 28th. 

B528. Wireless telegraphy, с. W. J. Brown, C. R. Burch, and 
М. iropolitan-Vickers Electrical Co., Lid. March 28th. 

wey. "' Cutout insulators {r electrice circuits." J. N. Robinson. March 
25ih. (New Zealand, May 26th, 1920.) 

8830. "Electric relays.” Westinghouse Brake and Sasby Signal Co., 
Lid. March 28th. (United States, November 29th, 1922.) 

N 834. °° Preventing are formation and sparking in clectric switches.” 
E. Benedetti, March 28th. 

MA. °° Mumimited signs." W. J. Неме. March 28th. 

8,862. ‘Signal boxes." Gamewell Fire Alarm Telegraph Co. March 
ом. (United. States, December 27th, 1922.) 

6,506. ‘Signalling receiving svstems." А. D. Cowper, Radio Press, Ltd., 
and J. Scott-Faggart. March 28th. 

KNOR. UU Wireless. receiving apparatus. A. D. Cowper. March 2th. 
8,872. © Denamo-clectrec inachines." British) Phoiison-Houston. Co., Lid., 
and F. P. Whitaker. March 28th. 

K873. | Dynamoa lectrice machines," British Thomson-Houston Co., Ltd., 
and F. P. Whitaker. March 28th. 

8.874. '' Automatic telephone exchange systems." H. Baron (Aldendorff). 
March 28th. 

KANTO. U Phase advanecrs;" British Thomson-Housion Co., Lid. (General 
Electrice Со.). March 2th. 

Мн). U Manufacture. of electric insulators." W. E. Windsor-Richards and 
Siluminite Insulator Co., Ltd. March 28th. 

SANT. *'' Luminous electric. ышт.” F. H. Eeles. March 28th. 

8887. U Trolley poles and standards for overhead wire systems.” С, W. 
Merrick, March 28th. 

HAUS. 8 Phermionic valve circuits." S. H. Long. March 29th. 

MWY. U Receiving continuous-wave wireless signals," — S. H. Long. 
March 29th. 

MOL, *'' Means for clectrically-indicating and recording weighments.”” J. 
Dotson and H. Pooley & Son, Ltd. March 29th. 

м.914. t Operating variable condensers, Aca, for wireless. telegraphy.” 
К V. Rawnsley. March 2th. 

BU. Interlocking devices for electric wall plugs and sockets, &с.” 
C. L. Arnold and €. R. Belling. March 2rth. 

B965. * Refrigerating machines, &c., with electric drive.” B. Bischof and 
С Hoccius.. March 29th. (Switzerland, April 10th, 1922.) 

5,966. “ Regulators for electric generators and starters for electric motors, 
Ac’ C. T. А. Shearer. March 29th. 

8,969. '' Commutators for ignition systems of internalcombustion engines.” 
КЬ. F. Cavender and J. Spratley. March 29th. 

8.973. “ Electric drum-type controllers." Crompton & Co., Ltd., and 
W. F. Jones. March 29th. 

RIS. '' Device for operation. of a circuit. breaker.” 
О. гпкоп. March 29th. (Switzerland, April 4th, 1922.) 

К.К. ** Rheoetats," А. H. Avery, G. Kent, Ltd., and D. R. A. Pistor. 
March Hth. 4 

MW CU Electric vacuum tube apparatus." Фос. Anon. pour Exploitation 
des Fl'eocédés M. Leblane-Vickers. March 29th, (France, April 22nd, 1922.) 

MU. " Ventilation ої dynamo-clectric machines," Metropolitin- Vickers 
Ele trical Co, Ltd. March 29th. (United. States, April 13th, 1922.) 

M96. ' Transformers for wireless receiving eects.” W. L. McPherson, 
C. Р. Smith, and Western Electric Co., Ltd. March 29th. 

W997) It Signalling systems." Western. Electric Co., Ltd. (Western. Elec- 
tric Co., Inc. March 29th. 

BK © Telephone systems," Western. Electric Co., Ltd. (Western. Elec- 
trie Co., Inc. March 29th, 

9.008. * Sparking рим.” F. W. Schroeder. March Xith. 


Vineent. March 


Maschinenfabrik 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


A921. 

24,79. " Arc lamps." F. R. Jackson (Sperry Gyroscope Co.). Septembes 
4th, 1921. (134,736) 

29,031. t" bicctric Joints." C. J. Beaver and E. A. Claremont. September 
215, 1901. (194,742.) 

30.140. "* Electricity meters" Measurement, Ltd., and Е. Holden. Novem- 
ber Jlth, 1321. (194,746.) 

30,5.  Npparuvus especially useful as relay, oscillograph, — telephone 
automatic curreni, or tension regulator, and other arrangements sensitive to 
Variations of lectrice tensions." EF. А. Johnsen and К. Rahbek. November 
J4th, 121. (Nation зо 144,761) (194,747) 

W65.  Blecuric incandescent lumps?’ Dr. F. Skaupy. November Ы, 
1921. (Convention. date not pranted.) (172,615.) 

30,636. '' Electric incandescent lamps." Dr. F. Skaupy. November ltih, 
1921. (194,754) 

30,652. "' klectro-metallurgy or the electro-deposition. of metala.” M 
Waldberg. November 18th, 1921. (194,759.) 

30,877. "" Telephones.” Sivinens & Haiske Akt. Ges. December 29th, 
1930. (173 ,483.) 

33,411. " Burglar or fire alarms.“ J. 
(194,763.) 

33,424. "' Dx namo-clectric generators. for lighting on motor vehicles und 
like purposes." E. В. Collingham and C. J. А. Owen. December 13th, 1921. 
(194,764.) 

Sty. Ct Phermionie valve. relays." E. Pollock. December 13th, 1921. 
(19%,700.) 

35,551. *'' Auiomatic metering of telephone calls," A. J. Wheeler. Decem- 
ber ladh, 1921. (К ogna application. 2,401, 22.) (194,766.) 

33.501. " Electrice neating of tools of edgeesctting and other machines,” 
British United Shoe Machinery Со., Lid. (United. Shoe Machinery Corpor.- 
tion). December 14th, 1921. (194,767.) 

$3,030. °° Blectricaliveheated appariius. for use in hair-waving and other 
purposes," А. Poineet. December roth, ИКП. (194.778.) 

30,702. '' Apparatus for cHecting electrical. measurements. апу tests on 
the principle of the. Wheatstone bridges’ V. Planer. December loth, ШК. 
(Convention date not. granted.) (194. 80.) 

33.796. '' Miners’ head and like lamps." Thor Electric Safety Lamp Co., 
Ltd., and J. W. Jones. December loth, 1921. (14,781.) 

33,927. "есігі immersion liquid heaters," S. Abel. December. 16th, 
1921. (194,759.) 

34.054. "Coating of electrical conductors.” W. S. 
Shutter. December 17th, 1921. (194,796.) 

$4,142. " Electric resisiances. and the hke.” H. A. Watts. Decemb:r 
With, 1921. (194,799.) 

34,151.  ''" Means for the fine mechanical adjustment of electrodes. such as 
are used in epark paps, detectors, and the like." P. €. Rushen (Bing Werke 
vorm Geb., Кіпр Akt. Ges). December 19th, 1021]. (194,500.) 

ABL "' Eletroomagnete control devices for electric arcs.” F, W. te 
Tall (Westinghouse Electric & Manufacturing Co.). December 21м, 1921. 
(Convention date not pranted.) (173,240.) 

34,662. '' lgnition magnetos for internal-combustion engines. British 
Lighting & Ignition Co., Ltd, E. O. Turner, and E. B. Tuppen. Decembr 
23rd, 1:21. (194,422.) 

34.947. '' Electrice driving mechanism for sound-recording or reproducing 
machines,” P. А. Becker. December 29th, 1921. (194,831.) 

35,089. * System of pole-changiny for polyphase induction. mwtors. Dr. 
О. T. Blathy. June 9th, 1920. (Addition to 161,973.)  (173,427.) 

35,098. *'' System of polewhanuing for polyphase induction motors." Dr. 
O. T. Ву. April 9th, 1921. (Addition то 101,973.) (178,411.) 


Marschall. December 12th, 1921. 


Smith and A. D. 


A923. 

202. *' High-frequeney telephony, telegraphy, and the like," E. Ри К. 
January 3rd, 1922. (194,830.) 

1,150. ^' Apparatus for heating water by «lectricity." L. G. De Kermor. 
January 13th, 192. (194,847) 

1,6593. “System and means for electric lighting of motor road vehicies."" 
W. T. Wilkinson and R. Tilly. January 19th, 1:22. — (194,854.) 

1,925." Manufacture of insulators for aerial lines." H. Wolfe, W. Slack, 
and G. Griffiths. January 23rd, 1922. (194,859.) 

2,153. '' Phermionic valve transmitting sets. for wireless telegraphs and 
telephony." L. G. Preston and б. Shearing. January 24th, 1922. (194, 864.) 

2,99]. '' Control handles for clectric devices." R. Krooks and Metropolitan- 
Vickers Electrical €o,, Ltd. (Westinghouse Electric and Manufacturing Co. 
(in рагі) 0. February Ist, 1922. (194,877 .) 

2,52. Selecting switch mechanism.” Western Electric Co., Lid., 
G. Deakin. February Ist, 1922. (194,878.) 

3,247. "'' Electron. discharge apparatus, such as thermionic tubes." General 
Electric Со, Lid., С. F. Trippe, and О. Durdle. February 4th, 19822. 
(194,682. ) Ё 

3.477. '' Thermionie tubes." C. S. Goode. February 6th, 1922, (194.693) 

3,924. " Banery carrier and container," Т. McKenna (Diciograph .Pro- 
ducts. Corporation). February 7th, 1922. (194, 886.) | 

4.408. " Phormionic valves.” L. G. Preston, Н. C. 
Mullard. February Joth, 192. (194,899.) 

6,289. '* Electric. switches.” J.C. White. March. 3rd, 19%. O99. 

66022. “Galvanic baiteries.”” Fuller's United Electric Works, Ltd., and 
L. Fuller. March 7th, 1922. (194,924.) 

TER., "Неза lamp for motor vehicles and the like." E. T. Sweeney, 
March 14th, 1922. (194,934.) 

8.813. "t Vibration indicators." British Thomson-Houston Co., Ltd. (Gen- 
eral Electric Cop. March 27th, 1922. 194,945.) 

8,887. '* Overload circuit breakers.” F. Krupp Akt. Ges. June 20:h, 1921. 
(Addition to 170,964.) (182,091.) 

9,521. "' Electric yas lamps with glow. discharge," Patent-Treuhand-Ges. 
fur Electrische Gluhlampen. April. sth, 1921. 77.811.) 

10.076. '' Apparatus for starting low-powered electric. motors.” A. M lotte, 
April 8th, 1922. (1124,954.) 

10,598. *'' Method of jointing electric. conductors.” J. F. Schleper. April 
Fh, 1922. (194,056.) 

10,982. 8 Electrically-heated. flat. irons.” Orientex. Handlespes. Septe 
iih. 1922. (I86,029.) i nd 

11.165. t Swich apparatus for controlling the. electric starting motors of 
Internal-combustion engines," епа " (firm of). May sth, 191. 
(179,528, ) ` 

11.775. '! Electrical tumbler switches." А. C. 
(194.968.) 

12.971. ''Multiple control apparatus for electric railwavs." Akt. 
Brown, Boveri «t Cie. April Ist, 19%. (194,974) j 

12.977. '' Electric contact plug." M. A. Persson. Мау Sth, 1922, (194,973) 

13,912. '' Electrice switch." M. A. Persson. June 2nd, 1921. (190,997 .) 

14,873. '' Detectors for use in wireless telegraphy and telephony," R.M 
Radio, Ltd., and Н. R. Rivers-Moore. May 26th, 1922. (194,9&3.) 

14.309. “ Electric water-heating apparatus" Hydrotherm Fabrik Ekk- 
tri« her. Apparate. Ges. June 8th, 1921. (181.343.) 

15.771. “ Electric. roasting oven." A. Thesen. June 6th, 1921. (151,360) 

19,625. “ Apparatus for effecting the automatic connecting-in and dis. 
connecting-out of. electrical machine units.” Akt. Ges. Brown, Boveri et Cie. 
aa de Oth, 1921. (186,034.) 

9,919. ** Electric. lamps for kinematographic and other projection 


LET 


and 


Hughes, and S. R. 


Wynne. April 27th, 1922. 


Ges. 


A В appara- 
tus, Pathe Cinema, Anciens Etablissements Pathé Frer D 3 

е ay, sE T Tes. ecember oth 
1921. (189,743. i 


) . + * $ Н . . Я . . 
21.246... Commutatiny electrical machines" K. Nobuhara. August. ard, 


1922. (115.004.| 
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HELPING SMOKE PREVENTION. 


Ir is generally agreed that the atmospheric conditions 
in British towns are worse than in those of other 
countries, and that much preventable disease, discom- 
fort, and expense is thereby caused. It is probable that 
most of the smoke to which these conditions are due 
comes from the domestic consumption of soft coal in 
open grates; and it is certain that the abolition of 
domestic smoke, having been accomplished in other 
places, can be accomplished here. 

There are several means by which the domestic pro- 
cesses in which heat is required can be carried on smoke- 
lessly. Anthracite, coke, gas, and oil can be adapted 
for general heating, cooking, and the provision of hot 
water. It is possible to equip a town house very com- 
fortably with anthracite stoves in the hall and the 
dining-room, a slow-combustion coke and rubbish- 
burning stove in the kitchen for hot water, gas fires in 


_ the drawing-room, the study, and the bedrooms, and a 


gas cooker for meals. A house so equipped is no rarity, 
and most people will be able to recall several instances 
within their own knowledge. In Manchester, where gas 
cookers and fires are installed free, a nominal annual 
rental being charged for each gas fire and nothing at all 
for the cooker, the use of gas for cooking is practically 
universal. All these methods mark a great advance 
over the crude burning of bituminous coal in open fire- 
places for heating, and in a kitchen range for cooking 
and providing hot water. But electricity possesses even 
more advantages than, and none of the attendant dis- 
advantages of, any of them. 

Electricity is effective, adaptable, and completely 
under control. It is clean, leaves no ash, and makes no 
smell. It does not escape and cause loss of life. Yet 
with all its advantages, beyond dispute though they be, 
it is unusual to find a house with more than, say, an iron 
in the kitchen and a small radiator in the drawing-room 
or one of the bedrooms. Why is it not in more general 
use for other purposes than lighting? Even those who 


' may reasonably be supposed to believe in the paramount 


claims of electricity for all household purposes, the 
electrical engineers who design, or manufacture, or sell 
the apparatus, or who generate or distribute the energy 
—even they make, in general, far too little use of 
domestic electricity. 

Even in the United States, which is so often held up 
ах an example of electrical development, the domestic 
field is but sparsely cultivated. The Electrical World 
of April 7th remarks, in an editorial, that '' it is only 
in recent days that the residential customer has been 
considered much more than a user of some light and 
some appliances. . That lighting is still considered 
the principal home use of electricity is shown by the 
fact that the average residential bill is still under $30 
per annum! ”’ 

Why do not electrical men use electricity, exclusively, 
for all purposes, in their own homes? The answer to 
this question is that the apparatus itself is too expen- 
sive. First it is necessary to wire to the points at which 
the appliances are to be used, and this costs money. 
Some gas supply authorities will run the gaspipes 
wherever they are wanted, and charge nothing for doing 
so; what electricity authority gives a corresponding 
service? Gas cookers in some cases are loaned free of 
charge, but electric cookers, which are far more expen- 
sive, have to be bought. It is possible to hire them in 
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a few supply areas, but these must still be considered 
Electric washing machines are | 


exceptions to the rule. 
very convenient, but they are dear. Electric kettles, 
grills, toasters, vacuum cleaners, sewing-machine 
motors, shaving pots—in fact all the ingenious devices 
that have been put on tie market, are handy and use- 
ful. They save trouble, and they give pleasure—but 
they cost a lot of money. 

It-has been suggested that, in order to produce a large 
number of living examples of electric homes, which by 
their advertising value would be the best means of ex- 
tending the use of electricity in the household, manu- 
facturers aud electricity supply undertakings should 
help to finance those most affected by the question—the 
engineers and salesmen. There is certainly a great 
deal in the suggestion, and there can be no doubt that 
what the ordinary consumer, even if he be wealthy, 
wants to sce is the apparatus in actual use in the con- 
ditions in which they will have to be used, not in a show- 
room or demonstration kitchen. If they were to be seen 
in à friend's house, and if that friend could say that the 
installation and the apparatus could be obtained on hire, 
or even by hire-purchase, and that the cost was not so 
great as was supposed, while the food was excellently 


cooked with less waste, and that the cleaner really ` 


cleaned. the carpets, and that there was always plenty 
of hot water—if all this could be done, people would 
burn with the desire to have them in their own houses. 

What is needed 1s that it shall be made easy for the 
ordinary individual to get the appliances he wants. 
At present he can get them, but it is not easy to do so. 
1: is difficult because of the expense. Electricity supply 
authorities should do all that they can to remove ‘this 
obstacle bv providing the apparatus on hire or hire- 
purchase at the lowest possible rates, besides facilitating 
their use by the adoption of a suitable tariff. 


EE EE ES ETE, 


We find little cause for enthusiasm 
in the first Budget of Mr. Stanley 
Baldwin. He had a great opportunity 
of helping trade and industry, and he has missed it. 
Here a little and there a little seems to be his policy — 
doing things by halves. A half a shilling off the income 
tax instead of a whole one. A half the Corporation 
Tax to be taken off as from the end of the present half- 
year so that little benefit will be felt until the first half 
of 1921. Becr, on the other hand, is immediately 
reduced, and will eost the consumer one penny per pint 
less, but the prosperous brewers are to contribute less 
than they should do, and the State more, to bring about 
that reduction which will increase consumption. We 
anticipate no good psychological effect upon industrial 
relationships of a penny beer reduction. Taxation 
reduction, when done in a wholehearted way, could more 
directly assist trade revival and therefore employment 
and industrial content than half-hearted tax reduction 
and a remission to all the drinkers of beer, cyder, lemon- 


The Budget. 


ade and ginger-pop. The reduction in Corporation Tax: 


Is, We trust, a half-way step in the direction of abandon- 
ment of an inipost which never would have been inbro- 
duced if reasonable regard had been paid to the indus- 
trial character and needs of these islands, but we 
should like a definite date to be fixed now for 
its complete disappearance. Let it be remembered 
that five years after the Armistice of November, 
1918, the standard rate of income tax will still be 
45. 6d. in the £. while for the privilege of carrying on 
trade or industry, if one succeeds in making profits, a 
further 6d. (Corporation Tax) in the £ is required, and 
ether onerous burdens and restrictions are imposed 
upon private firms and companies which prevent them 
from strengthening the resources of their enterprises for 
business stability and development purposes. The small 
changes in postal, parcels, and telephone rates are, of 
course, Welcome, and much can alwavs be said in favour 
of debt redemption, bnt we are only re-echoing the senti- 
ments of business and industrial authorities when we 


repeat our remark of recent weeks that adequate tax 
remission was just now lore necessary than debt re- 
demption. As matters stand, we must be thankful for 
such favourable changes as are to be introduced, and 
look forward to next vear for the complete removal ot 
the Corporation Tax, and to next year and the years that 
follow for successive income tax and other reductions. 
We are less concerned with opinions as to whether our 
trade can bear the reduced burdens and still make a 
profit than we are with the necessity for doing our 
utmost, not the half of it, to give that feeling of freedom 
from restraint which shall permit full activity in indus- 
trial and commercial life which would go so far to make 
for national contentment and future security. 


During the week little progress has 
Broadcasting been made towards solving the problem 
Licences. of the third man. The B.B.C. proposed 
| а licence to cost £1, of which 15s. would 
zo to the company, and in view of the circumstances we 
think this would have been a reasonable arrangement : 
however, the Postmaster-General would not agree to a 
higher fee than 10s., of which sum half would be paid 
to the company, and according to our latest infor- 
mation the company decided to accept this figure, sub- 
ject to the terms of the licence being otherwise in accord- 
ance with the existing agreement. The company, in 
making this concession, is naturally anxious to ensure 
that a fair proportion, at least, of the components used 
by the amateur constructors shall be manufactured bv 
its constituent firms, and to that end 1з standing out for 
a stipulation that certain parts shall be stamped 
'" B.B.C.” It holds that up to the present the rights 
accorded to it by the agreement in return for its outlay 
and service have not been secured, and this contention 
cannet be refuted. Unfortunately the Postmaster- 
General, who appears to regard with some disfavour the 
agreement that was signed by his predecessor, insists on 
the licence being made unconditional, holding that the 
company would be amply remunerated by its share of 
the fees; and he threatens, if the company does not 
submit to his decree, to issue “© experimental ’’ licences 
to the 40,000 applicants who are awaiting them—in 
which event the company will get nothing. Hence a 
deadlock has arisen. | | 
Whilst sympathising with the company, we cannot 
help recalling a proverb about a long spoon; the 
difficulty of obtaining fair and just treatment at the 
hands of a Government department 1s sufficiently 
notorious, and the company must have been aware of the 
risk it ran in this respect. We hope, however, that the 
continued development of the broadcasting business will 
indirectly provide an adequate reward to the member 
firms for their public-spirited enterprise. The Pre-- 
attack upon the present system is fittinglv dealt with bv 
a contributor elsewhere in this issue. It has been stated 
in the Daily Express, on the authority of a King's 
counsel. that licences for ''listening-in " are illegal. 
because the Act of 1904 relates only to ‘‘ the transmis- 
sion of messages," Let no one put his faith in thi. 
dictum. A code of laws which permitted the Post Offic: 
successfully to claim that telephony was telegraphy will 
not be found lacking in resource when it is desired to 
show that “© transmission ’’ includes reception. 
Recurring to the national radio conference in the 
United States, the Electrical World of March 31st con- 
tains in outline the recommendations resulting from its 
deliberations. In the main, these relate only to the 
wavelengths eniploved: whereas hitherto all broad- 
casting has been concentrated on three wavelengths. 
namely, 360, 400, and 485 metres, it is now proposed 
that the range shall be extended to the limits 222 and 
545 metres by releasing a wide band of wavelengths 
reserved bv the Government. Class A (high-power) sta- 
tions will have the range 288-545 m., and Class B (low- 
power) stations that from 222 to 286 m. Class A will 
enibrace some 50 distributed stations. powerful enough 
to cover the United States, while Class B numbers more 
than 500. It is proposed also to allot to amateurs the 
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range from 150 to 222 m., and to restrict the use of 
wavelengths under 600 m. by ships. The grip of 
national control is visibly tightening over the Hertzian 
waves, and it is hoped that the result will be to bring 
order out of chaos. 


— ee Mn 


A USEFUL discussion took place in the 
The Government House of Commons last week on the 
and Intere — extension of trading operations between 
Imperial Trade. tue Mother Country and the other parts 
of the British Einpire, and the develop- 
ment, in complete co-operation with overseas authorities, 
of the resources of that Empire. As we have compara- 
tively recently given attention to these important mat- 
ters, there is less need at this particular moment for us 
to show the world responsibility that rests upon us for 
developing the vast resources ot tlie lands that bear our 
name and the advantages that should accrue therefrom 
to the population of these islands, than to consider the 
attitude of the present Government as stated by the 
President of the Board of Trade (Sir P. Lloyd-Greame) 
in replying to the discussion. 

The Economic Conference that meets in October this 
year, and at which all the Dominions will be repre- 
sented, is intended to be a practical one which shall 
achieve à more definite result than the mere passaye of 
pious resolutions. The Dominions are our best cus- 
tomers, and everything in reason should be done to 
continue and extend inter-lnperial trading relations. 
Sir P. Lloyd-Greame mentioned the serious deficit that 
exists in our export trade, and urged the necessity for 
wiping out tliis deficit and turning it into advance on 
previous returns as *' the only cure for unemployinent. ”’ 
Not only must our old markets be restored, but new 
ones must be found, and he expressed the conviction that 
nowhere could we find them half so quickly, so safely, 
or so well as in the Dominions of the Empire. [Inasmuch 
a» overseas trade conditions to-day аге very different 
from what they were in the old days, owing to the keen 
competition of other manufacturing and exporting 
peoples, it is not to be supposed that we can achieve the 
progress that is desired by allowing trade to take its 
own course. The Dominions markets are not investi- 
gated and worked nearly as energetically as they might 


be bv British interests? and the President holds that we | 


could greatly increase the volume of our trade with them 
if we devoted our attention to them more assiduously. 
In our humble opinion the speaker was perfectly right in 
this. He did well also to intimate that the development 
of the Trade Commissioner Service, to which we have 
referred on several occasions, was one means for develop- 
ing Empire markets. It has marked limitations, but 
whether that be so or no and whether those limitations 
can be removed or not, it must remain the fact—what- 
ever the Economic Conference may resolve or шау 
actually do—that our manufacturers and traders wall 
he compelled to act for themselves in this matter. We 

ence thought that manufacturers acting in co-operation 
would be able to achieve better results by united action. 
It seems, however, that only along a small part of the 
way can they go hand in hand. — Limited and varied 
groups may do something, but the general band of manu- 
facturers can do little bevond information collection and 
propaganda work by united effort. It is individual 
initiative and enterprise that will secure the business, 
but that plant will be the hardier and bear more luscious 
fruit as well if it can feed on an atinosphere of Dominion 
and Home encouragement as the outcome of a definite 
Empire trade and resources development policy. 

. Sir Philip Lloyd-Greame closed his speech by assuring 
the House that the Government would co-operate with the 
Dominions in schemes which would accelerate develop- 
ment, which would give facilities for emigration, and 
which would lead to a general development of inter- 
Imperial trade. There is an excusable disposition to 
become tired of conferences at which there is so much 
talk with so little real tangible result, and experience 
sometimes makes one doubtful concerning the real 
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meaning of that blessed word ‘‘ co-operation," whether 
among peoples or among sections of a trade. But we 
will hope profoundly for something better to result from 
the conference which assembles in London on October 
Ist. If the Mother Country and the Dominions can 
come to definite agreement, adopting and carrying out 
expeditiously a large and enterprising policy, and if 
inanufacturers and traders play their great part too, the 
future of inter-Imperial trade should be brilliant. There 
1з no doubt about the co-operation of the Trade Press. 
It occupies a position unique in its possibilities, and 
cannot be superseded even were anybody to desire such 
a thing. 


ELECTRICAL engineers are uot аза 
rule concerned with the exact planning 
of access of daylight into buildings, 
which was discussed before the lllu- 
minating Engineering Society on March 27th. But the 
subject is of considerable general interest and merits 
some attention from those concerned with electric light- 
ing, in view of the fact that natural lighting is com- 
monly regarded as the ideal, and divergences there- 
from are sometimes put forward as ground for criticism. 
In reality, while it may be admitted that the human 
eve hus been' developed in order to utilise outdoor day- 
light to the best advantage, indoor natural lighting in 
many buildings is very far from ideal. A study of the 
paper by Messrs. Р. J. and J. М. Waldram will show 
how enorinous are the variations in daylight, as com- 
pared with the Comparative constancy of electric light. 
Again. while it is usually possible to avoid variations in | 
artificial illumination of more than 25 to 30 per cent. 
at different points in the room lighted, davlight may 
often diminish to less tlian 1 per cent. of that available 
near the window, as one recedes to the further part of 
the room. It is often said that daylight ‘‘ costs 
nothing," but we believe it was argued in a recent 
paper before the American Illuminating Engineering 
Society that the investment value of providing windows 
And the costs of cleaning make the running expenditure 
in many buildings comparable with the cost of artificial 
light. Indeed, in some buildings in congested areas 
it is conceivable that efforts to secure access of daylight 
into the lower rooms may ultimately be regarded as 
hardlv worth while. The paper was most interesting 
as showing how much care and scientific effort is now 
being expended on the predetermination of daylight 
illumination—a matter of considerable complexity. 
But it is evident that we have still a long way to go 
before we can reach the degree of precision that has been 
attained with modern artificial illumination. 


Daylight 
Illumination. 


IN the following pages we give some 


Gennevilliers details of the interesting 10. 000-kW 
Power alternators supplied to the Union 
Station. d’Electricité by the Société Alsacienne, 


which, we learn, have already been 
proved capable of carrying a load of 55.000 kVA. Their 
design is noteworthy for the high internal reactance 
secured largely by the artificial increase of the magnetic 
leakage of the stator slots, so that the short-circuit cur- 
rent is limited to about four times the normal full-load 
current. The slot adopted is closed by a thin bridge 
which greatly increases the strength of the teeth, and 
completely eliminates harmonics due to the latter ; ; the 
bridges do not heat, owing to their excellent cooling by 
the ventilating current of air. Only during the short- 
circuit test was strong heating observed, in the bridges 
close to the ends of “the stator, and this was easily 
remedied by cutting them in those positions. It was 
noticed also that, on short circuit, the core disks near 
the stator ends were hotter than those nearer the centre. 
but this condition disappeared when the machine was 
running on load—a phenomenon which was first men- 
tioned by Dr. S. F. Barclay in his I.E.E. paper in 1918. 
In a later issue we shall give some particulars regard- 
ing the results of tests on these alternators. 
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LARGE TURBO-ALTERNATORS AT GENNEVILLIERS. 


The 40,000-kW Alternators of the Societe Alsacienne. 


IN our issues of April 14th and July 21st last year, we 
published descriptions of the plant installed at the 
new power station of Gennevilliers for the supply of 
Paris and its surroundings; we have now received from 
the Société Alsacienne de Constructions Mécaniques de 
Belfort, which built three of the five 40,000-kW sets, 
particulars and photographs of its machines, which 


Е = 

Р Чет э 
ёз > R ; 

HM »- i. ыз. - % = 5 
LL ЫЛ 2 seu 


Е 


Ета. 1.—A 40,000-KW "'' ALSACIENNE ”, TuRBO-ALTERNATOR. 


we reproduce herewith. We are informed that the first 
of these sets. has now been in service for nearly a 
year, the second and third being installed in July and 
October respectively, and that all three have given 
entire satisfaction. 

These alternators deliver three-phase current, between 
5,500 volts and 6,400 volts; the frequency is 50 cycles, 
and the speed 1,500 r.p.m. Their normal output is 
40,000 kW, with a power factor of | 
0.9, but they have already operated І 
at 50,000 kVA, and the tests have 
shown them capable of maintaining 
a continuous load of 55,000 kVA. 
The makers claim that they are the 
most powerful machines yet built 
with four poles, and develop more 
power per pole than any other. 

The makers have sought to obtain 
the greatest strength, electrical and 
mechanical. in the construction of 
these machines, assuring perfect se- 
curity of working. Their design 
was largely influenced by the condi- 
tion, imposed by the Union d’Elec- 
tricité, that, without the use of re- 
actance coils, the instantaneous value 
of the short-circuit current should 
not be greater than four to five times 
that of the normal current, which 
condition has been easily fulfilled. 
Figs. 1 and 2 respectively show a 
set in course of erection and com- 
plete, and figs. 3 and 4 are longitudinal and transverse 
sections of the alternator, 

The rotor core is built up from high-permeability 
steel core plates, 4 mm. thick, riveted together in packets 
which are shrunk on to the shaft; the rivet-heads give 
a certain spacing between these packets, thus forming 
the ventilation ducts. The packets are clamped be- 
tween two steel end plates. The winding is in 48 slots, 
and two empty slots are arranged at the centre of each 
pole to limit the flux-emission from this part, in order 
to obtain a suitable field-form. 


The field-winding consists of 138 turns per pole, or 
23 conductors per slot; the normal excitation current 
being 470 amps. on load, each pole is capable of pro- 
ducing 65,000 ampere-turns. ‘he resistance of the 
field- winding, when hot, is 0.48 ohm, which corresponds 
to an excitation voltage of 225 volts. The field coils are 
lield in the slots by bronze wedges, connected together 
by means of two copper disks; the 
squirrel-cage thus made forms a 
powerful damper. 

The end portion of the winding is 
held by end-bells of nickel-chrome 
steel, with an ultimate strength of 
90-100 kg/mm’*, and an elongation 
of 16 per cent.; these end-bells are 
centred on one side on the end-plates 
themselves, and on the other on 4 
forged steel end-ring, carrying the 
fan. The end-ring is fitted to the 
shaft by a bayonet-locking device. 

The ventilating air has two dis- 
tinct circuits: in one it enters the 
rotor by slots milled in the shaft, 
from which it is distributed to the 
ventilation ducts; in the other it 
enters by holes drilled in the fan- 
retaining plate, and, circulating in 
the end part of the windings, ex- 
hausts through slits in the tighten- 
ing end-plates. Тһе consumption 
of air for the ventilation of the rotor alone is 13 m.* 
per second. | | 

The critical speed is considerably above the normal 
speed of rotation, so that, even in the case of overspeed, 
there is no chance of vibration. The total weight of the 
rotor is about 50 tons. The stator core-plates have a 
loss of 2.6 watts/kg. at 50 cycles and B=10,000. Great 
care was taken during the building of the core to avoid 


Fic. 2.—ALTERNATOR IN COURSE OF ERECTION. 


filing the plates; these are held in position by means 
of dovetailed wedges fixed to the stator body. The total 
iron length of the stator, including ventilation ducts, 


. is 2,780 mm. 


The windings are in 144 slots, and the two conductors 
in one slot are soldered together at one end of the 
machine, thus forming a single conductor. To avoid 
circulating currents, the end-connections between slots 
corresponding to any one coil are crossed at the other 
end of the machine, so that the conductor at the bottom 
of one slot may be connected in series with that at the 
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top of the other. There are two circuits in parallel, 
giving 24 conductors in series per phase, which corre- 
sponds to a flux value of 138.510° Maxwells per pole:at 
6,000 V. 

Fig. 5 shows the arrangement of the bars in the slot ; 
they are built up of single strip conductors insulated 
from each other, and lie obliquely to the centre-line of 
the slot in such a way that they all have identical posi- 
tions with respect to the slot-field ; in this way the eddy- 
current losses are made very small. The mechanical 
rigidity of the bars is in no way affected by this sub- 


the normal current. Of the 24 per cent., 10.2 per cent. 
is due to the leakage slots and 9.5 per cent. to the end 
connections. | 

One of the three machines was subjected to a violent 
short-circuit directly at the terminals, and was thus able 
to demonstrate its power of withstanding short circuits. 

The leakage slots also play an important part in the 
ventilation of the stator, which is carried out thus: 
The fans situated at each end of the rotor, each of 
which delivers 18 m.* per second, draw the air into 
the end-guards, where it penetrates between the end con- 


Fic. 3.—LONGITUDINAL Part-SECTIONAL ELEVATION OF 40,000-kW ALTERNATOR. 


division. The bars are built up and set in a mica 
wrapping, the thickness of which had to be increased 
owing to their’ great length; the reason is solely me- 
chanical—the bars would be suitable for: 12,000-volt 
machines. The end connections, of involute form, are 
riveted and soldered at the extremities of the bars, and 
insulated with several layers of mica tape; they are 
arranged in planes parallel to the stator laminations, 
thus ensuring absolute rigidity and solidity. 


At the ends of the iron core and between the two 


ranges of the end connections are two annular plates of 
insulating material; these, having the same tooth form 
as the core-plates themselves, serve to hold the bars firmly 
in position. Blocks of insulating material are also 
used in the fixing of the end connections to maintain the 
spacing of the involute connectors relative to each other 
and relative to the stator end-plates. The whole of the 
winding, together with these blocks, is clamped by 
plates and bronze bolts; the clamping plates are them- 
selves interconnected by a bronze ring giving very Brent 
strength. The machines were wound on site: 

The most interesting detail of these machines is the 
leakage slots shown in fig. D; these artificially increase 
the leakage of the stator, thus reducing the instanta- 
neous short-circuit current to a very low value, and they 
also serve as a channel for the cooling air. The leakage 
slots are, for mechanical reasons, closed by a bridge. 

The damping.of the rotor being very efficient and 
the dampers' leakage very small, the value of the instan- 
taneous short-circuit current depends essentially on 
the inductive drop due to stator leakage. There are 
two methods of increasing this drop. One can build a 
machine with a small flux-value, or, which amounts to 
the same thing, with a high armature reaction, in, which 
case the large armature magnetomotive force produces 
sufficient leakage in the end connections; or one can 
proportion the alternator with а large flux-value and 
artificially, increase the slot leakage. The second 
method has great advantages owing to the lessened stress 
on.the end connections. In the machines here described, 
the inductive drop due to leakage is, with normal 
current, 24 per cent. of the normal pressure, correspond- 
ing to a ‘symmetrical short-circuit current 4.17 times 


‚ the air to circulate freely around them. 


nections, which are particularly well cooled, since a 
certain spacing is maintained between them, enabling 
` From the end- 
guards the air enters channels arranged in the frame, 
and is distributed to the stator ducts. А certain por- 
tion of this air cools the core in crossing the ducts and 
passes into the frame, which acts as an air chamber, 
but the greater portion penetrates between the teeth, 
then circulates axially in the leakage slots, and follows 
the reverse path in the next duct, from which it also 
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Fic. 4.—TRANSVERSE PartT-SECTIONAL ELEVATION. 


passes to the frame. Experience has shown this system 
of ventilation to be very efficient. The axial air path 
is, in fact, very close to the conductors, and affords a 
very large surface for the transmission of heat. . 

This arrangement, due to the Société Alsacienne, has 
all the advantages of axial ventilation, but eliminates 
the production of high temperatures at the centre of the 
machine, usually associated with this system, since fresh 
air is distributed along the whole length of the lamina- 
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tions. The heating tests have given proof of the 
efficiency of this system of ventilation. 

Several of the stator ducts are devoted to the extrac- 
tion of the rotor air, so that the air circuits of the rotor 
and stutor are completely separate. 

Fig. 6 shows the general arrangement of the gir- 
cooling system. To avoid the difficulties inherent to all 
filtering systems, the Union d'Electricité uses a closed 
air circuit, formed bv the alternator and a water-cooled 
air-cooler. To recover the heat, which in an open- 
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Fic. 5.—Stator Snot. 


circult system is carried off by the air, the condensate, 
ufter its ejection from the condenser, is used as the 
vooling medium; before returning to the boiler feed- 
water tank, this water circulates in the air-coolers, 
also recovering the heat lost in bearing friction ; in this 
way a maximum efficiency is obtained. An important 
improvement due to the Société Alsacienne is one main- 
taining the quantity of cooling water greater than a 
given minimum whatever the load. A portion of the 
water is returned to the condensers immediately after 
leaving the air eooler. This arrangement was made to 
overcome the following difficulty :—-The losses in turbo- 


alternators being only slightly variable with the load, 
whereas the amount of water condensed essentially de- 
pends upon it, there is a risk of over-heating the air 
on light loads if the quantity of condensate is alone 
used for cooling. 

In very hot weather, the temperature of the condenser 
circulating water being very high, the temperature of 
the condensate may not be sufficiently low to ensure 
efficient cooling of the alternator air; in this case it is 
possible to circulate fresh water in a part of the cooler, 
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Fic. 6.—CLOSED-CIRCUIT ATR-COOLING SYSTEM. 


und a special arrangement is provided enabling this 
part to be cleaned by water under pressure without 
shutting down the cooler. It is also possible, if neces- 
sary, to operate the cooler entirely on fresh water. 

These different operating conditions are made possible 
by the arrangement of valves shown in the figure. 

The machine is protected by the Merz-Price (balanced- 
current) system, and has therefore six terminals; the 
current transformers are mounted on the bars, and the 
star-point is connected directly to earth. The total 
weight of the alternator, including the exciter, is about 
155 tons. 


(To be concluded.) 


PROSPECTS FOR ELECTRICAL ENGINEERS IN CANADA.-—Il. 


By GEO. 


Having in the last article briefly drawn attention to the 
general aspect of emigration, und the social condition 
of the workers in Canada, we may now look particularly 
into the prospects in Canada as they affect electrical 
engineers. 

Canada being located so near to the great United 
States, with its population of 110 millions, its immense 
resources, and its general aggressive commercial atti- 
tude, its people speaking the same tongue, and employ- 
ing the same currency, it is only natural that we should 
derive some colouring from our neighbours to the south. 
Therefore, in all things commercial, Canada has adopted 
numerous methods and “© stunts " which are strictly of 
American origin. 

All our standards for electrical work, all our rules 
and regulations, are entirely derived from the standards 
of the American Institute of Electrical Engineers, 
whilst in things mechanical the same applies to the 
American Institution of Mechanical Engineers. 

Therefore, as we look to the United States as our 
standard in our technique, so do we turn to them for 
a lead in the methods of merchandising our products. 

Without the sales engineer, the factory would be with- 
out orders, the men would consequently be without work ; 
hence the sales engineer and the sales department form 
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one of the most important parts of the organisation. 
The Canadian method is to lay special stress on the 
sales department; no time or expense is considered 
wasted if results can be obtained. The money spent on 
advertising, following up, and entertaining is simply 
astounding. 

The sales engineer is expected by his firm to ‘‘ live 
well”; he must always (when on the firm's business) 
stay at the very best hotels, travel ‘‘ first class °’ in Pull- 
man and observation car; he is allowed considerable 
leeway in entertaining at the expense of the firm; and 
he generally comports himself as though he were a 
director of the company, but he must produce results. 

To thre man who has a sound technical training, 
a wide experience, and, in addition, possesses some claim 
to personal charin or personal magnetism, there are 
splendid opportunities in Canada on the sales force 
of our numerous jarge firms manufacturing electrical 
machinery and electrical supplies. 

In this country nothing will sell itself, everything 
must be sold, and it is the realisation of this funda- 
mental fact that has resulted in our intensified system 
of sales effort to overcome sales resistance. When this 
is fully appreciated, it will readily be understood why 
the sales engineer has achieved such importance in our 
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eyes. So as to permit him the fullest scope and applica- 
tion of his initiative, he is not hampered with petty 
restrictions; he is handed the proposition, given the 
price expected to be obtianed and the minimum price 
that wil be considered. He is then left to his own re- 
sources to bring all his heavy artillery to bear, to choose 
his own time and his own methods; expense is not con- 
sidered, but he must ‘‘ bring home the goose " or an 
efficient alibi. 

As in all other ranks, there are degrees of importance, 
varying from the man who sells small electrical sup- 


plies, to the man selling large turbo-alternators or an. 


entire town light and power scheme, &c. In each case 
the remuneration is naturally in accordance with the 
importance of the position and the quality of service 
demanded. In the case of the man selling the small 
electrical supplies, his salary will run from $125 per 
month, with possibly a 5 per cent. commission, to as 
much as $200 per month and D per cent. commission. 

On the other hand, the man negotiating the placing 
of the heavy power plant and equipment will doubtless 
earn from $200 per inonth salary, with a commission 
of perhaps 1/2 per cent. to perhaps 3 per cent., to as 
much as $500 per month and commission. 

In many cases i£ is the rule to give а man a certain 
territory to work, and pay him strictly on commission, 
but pay him a monthly ‘‘ drawing account’’ of any- 
thing from $150 to $300 per month, and balance his 
commissions with what he has drawn on account, every 
quarter. 


When it is remembered that the firm is paying the’ 


board and lodging of its sales engineer for practically 
six months out of the year, it will be apparent what 
opportunities he has for saving out of his salary. 

There is no disguising the fact that the sales depart- 
ment is really the side which seems to carry the most 
importance in our scheme of things. There are numer- 
ous companies paying their sales managers from $7,000 
to $15,000 per annum. 

Let us next consider the electrical engineer working 
in à manufacturing plant. 

Such positions as production manager, or efficiency 
engineers, or chief designers. are, of course, at the 
** top of the tree,” and such vacancies do not frequently 
occur. These men are paid from $3,000 to $6,000 per 
annum. Taking, however, the second line, or minor 
executives, such as draughtsmen, chief of test room, 
department managers, &c., they will be paid approxi- 
mately $200 to $250 per month. 

We next come to the power house staff, or operating 
engineers. These, as in England, are generally paid 
lower salaries and wages than pertains on the manufac- 
turing side; still, their conditions are much better than 
for similar positions in England, viz.. - 


Switchboard attendants from $80 to $195 per month. 
Shift engineers from . $125 to $250 " 
Station superintendents from $200 to $300 А 
Mains superintendents from $200 to $300 К 
Mains assistants from . $100 to $200 я 


For the operating engineer there are many more 
opportunities here than in England, as we have a special 
condition to contend with. 

On account of our cold winter, it is necessary in all 
hotels, factories, institutions, public buildings, &c., to 
have a considerable quantity of live steam available for 
the central heating system. The amount of steam so 
required is usually sufficient to supply from perhaps 
а 50-h.p. engine to as much as a 500-h.p. engine. In 
such cases it is usual to install one or more direct-driven 
d.c. generators, the engines running non-condensing 
during the winter, using their exhaust steam for the 
central heating system of the building. 

There are, therefore, several thousands of such plants 
dotted all over the country; most of these employ a 
regular three shifts per dav, and. as a result. find em- 
Ployment for thousands of electrical operating engi- 
neers. To thc operating engineer who is earnestly 
looking for a Job, and doesn't expect to find a manager's 
position immediately upon his arrival in this country, 
this is a most fruitful field of endeavour, as there are 


THE ELECTRICAL REVIEW. ^ — 607 


always so many vacancies arising on the staff of such 
plants. The salary is not to be lightly regarded either, 
the ‘‘ chief " being paid from $200 to $250 per month, 
his first assistant from $150 to $200 per month, whilst 
the electricians and mechanics about the plant earn 
from 3dc. to 60c. per hour, and work about. a 50-hour 
week. This totalling from $17.50 to $30 per week, or, 
in sterling, at the normal rate of exchange of $4.80 to 
the pound, would amount to the not inconsiderable sum 
of £3 17s. 6d. to £6 Ds. per week. 

To the working journeyman electrician conditions are 
particularly favourable. There is plenty of work to be 
obtained, the building trade throughout the whole 
country is enjoying a brisk business, and is looking for- 
ward to excellent business this coming season. 

Great undertakings and rapid electrical developments 
are on the '' tapis ” in every direction. For example:— 

The Canadian Government railways are going to spend 
$10,000,000 in a wide electrification scheme. 

The C.P.R. will naturally follow with further develop- 
ments to keep pace with its mighty rival. 

The city of Winnipeg has just, placed an order for 
$250,000 for additional steam turbine plant. 

The port of Vancouver has only just received a grant 
from the Government of $5,000,000 for extensions; to 
this will be added another $2,000,000 of local money 
towards the improvements. Quite a large portion of 
this will be spent in electrical equipment. 

The port of Fort William is undertaking great exten- 
sions involving about $1,000,000. 

The telephone service of the Province of Manitoba is 
being entirely changed over to the automatic system. 

The telephone service of Ontario is also being changed 
over to the automatic system. 

In Ontario the electrical development during 1923 will 
be remarkably extensive. The Hydro-Electric Power 
Cominission is doing great things. On its Queenston- 
Chippawa plant it is developing 600,000 h.p.; already 
it has installed and has in operation three sets of 55,000 
kW each. During 1923 it expects to complete another 
three sets of 55,000 kW each. 

In the vicinity of Kingston, Ont., a further hydro 
development is progressing, which will render another 
20,000 h.p. available for Kingston and the other towns 
in that district. 

In the Province of Quebec many large deti de- 
velopments are under way; Drummondville is develop- 
ing a new source of power to the extent of about 100,000 
h.p. 

On account of the electrical development in the dis- 
trict of Shawinigan Falls, there has already sprung up 
out of the ‘‘ bush ”? a town of about 11,000 people, and 
located in that town of Shawinigan are the most remark- 
able and complete electro-chemical industries in the 
world. 

The Canadian Car and Foundry Co. recently eporiad 
at its annual meeting that it had orders in hand for 
1923 for the considerable amount of $28,000,000. 

In view of these developments (which are only a few 
items that come to the author's mind without апу special 
search for information), there is every reason to assume 
that all is well with the electrical industry; such being 
the case, there must be sound prospects for the immi- 
grant electrical engineer. 

Throughout the Province of Ontario there is a most 
complete network of light electric railways: and each 
town of over 15,000 people opefates an electric tramw av 
service, which usually penetrates considerable distances 
into the surrounding country. 

Practically 50 per cent. of all the heavy electrical 
machinery needed for such undertakings already men- 
tioned is ‘‘ made in Canada," whilst with regard to the 
small electrical gear purchased by the electrical con- 
tractors, approximately 80 per cent. of this is ‘‘ made 
in Canada.’ 

Most of our large engineering works, rolling mills, 
boiler-making shops, shipbuilding plants, and foundries 
will compare "favourably with the best in England. 

It must therefore be readily adinitted that there is a 
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place and opportunity for skilled electrical workers in 
Canada. l 

A recent report from the Electrical Contractors’ Asso- 
ciation states that a steady increase in business has been 
witnessed since the slump which followed the war, whilst 
business prospects for 1923 look particularly bright. 

There is a splendid Workmen’s Compensation Act, 
which is particularly favourable to the interests of the 
workman. This is administered by the Workmen’s Com- 
pensation Boards, appointed by the Government. Each 
province possesses its own Board. This Board 
administers the funds, which are contributed to by each 
employer in the industry. Each employer pays into a 
central fund 1 per cent. of his annual pay roll. 

In case of an accident arising out of a man’s employ- 
ment, the workman is paid 664 per cent. of his wages 
during the period of his disability, receiving at the 
same time medical attention entirely free of charge. 
In the event of his death arising out of the accident, 
the widow (in the case of a married man) receives the 
same rate of compensation as was enjoyed by her late 
husband as long as she remains unmarried. Should she 
inarry again, she receives a bonus of one year’s compen- 
sation, then all further payments cease. 

Particular attention is also paid to the training of 
men working on the extra-high-pressure mains and dis- 
tribution systems, and on all classes of work in which 
there is any degree of hazardous risk. Every possible 
care is taken of the man ; in fact, the Hydro-Electric 
Commission of Ontario makes a special study of the sub- 
ject of safety devices, and has engaged a well-known 
expert, who possesses a reputation throughout the United 
States for this class of. work. This gentleman is Mr. 
Willis McLoughlin. He is the head of this departinent of 
safety, and he lays down the rules regulating the con- 
ditions of labour (with regard to safety) both in the 
generating stations and on the distribution system. He 
holds from time to time classes of instruction for all 
emplovés. Mr. McLoughlin would be pleased to supply 
anv information desired for the organising of any such 
system: any person interested may write to him, cjo 
Hydro-Electric Power Commission, University Avenue, 
Toronto, Ont. - 

Wages paid to the journeyman electrician are as fol- 


lows:— 
Foremen . - 90 cents to $1.10 per hour. 
Electricians Ms TN 80 ,, 5 
Helpers, first class... 00 ,, T 
Helpers, second class ... | 35  ,, T 


The regular hours are eight per day, with five hours 
on Saturday, making a 45-hour week. 

The ordinary skilled electrician, therefore, earns a 
total of $36 per week, or £7 10s. per week. 

This high wage of course means nothing, unless we 
take into account the cost of living. 

Herewith is a list of the most important items affect- 
ing the cost of living :— 
Rent of 5-roomed house (in large cities) $30 to $40 per month 
Rent of 5-roomed house (small towns) $20 to $30 per month 


Beef ... Es К M Eos .. 18e. to 33c. per lb. 
Butter (varving with quality & season) 35c. to 45c. per lb. 


Sugar к = ЕР Si ... 9c. to 10c. per lb. 
Eggs (varying with quality & season) 25e. to 50c. рег doz. 
Milk ies pos -" E m" e бе. to Te. рег pint 
Tea... "T "s Ч Е .. doc. to We. per lb. 
Boots ко ы m " $5 to $8 per pair 
Suits $25 to $40 
Overcoata ... ids са, we .. $25 to $50 

Shirts yid ONE "T ... $1.50 to $3.00 

Socks as ee et df .. $1.00 to $2.00 
Electric hight, per kWh ... "m e. Эс. to 10e 


$1.50 to $2.00 
oc. to Te. 

$5 per dav 
Зе. per mile. 

There are many excellent opportunities for апу 
skilled electrician who possesses about $2,000 to open 
up a small business for himself. The country is so 
rapidly developing that there are numerous small towns 
in which he might locate and rapidly attract to himself 
a steady clientele of a most profitable nature. To any 
such person who has familiarised himself with the opera- 
tion of a motor-car there are splendid openings. 


Gas, per 1.000 cu. ft. 
Street car fares .. ы 
Hotels (including all meals) 
Railway fares (first class) 


— № 


As before mentioned, there are about 475,000 auto- 
mobiles throughout the Dominion; about 80 per cent. 
of these possess electric lighting and self-starting 
systems. Each of these requires a somewhat. compli- 
tated systeiu of wiring for the operation of tlie charging 
and discharging of the battery in connection with the 
starting system and the lighting and ignition system. 

There are many well-equipped garages for the 
mechanical repairs, but there is a distinct shortage of 
really good electricians to effect efficient repairs to the 
electrical system. 

Speaking from personal experience, the writer has an 
agent in a town out West of a population of only 7,000. 
This man sells annually about 350 storage batteries, on 
which he makes a gross profit of about $12 per battery ; 
in addition, he obtains for winter storage about 1,000 
batteries, for which his average charge is about $8 per 
battery; his gross profit on this should be not less than 
334 per cent. This man started only six years ago 
with a capital of $1,000; to-day his estimated worth is 
$25,000. 

In another Western town there is another agent, who 
recently showed the writer more than 50 small starter 
motor armatures he had to re-wind. |. 

In another similar town is a small man whose average 
takings amount to approximately $1,500 per month. 
This business is operated by two men and the pro- 
prietor. | 

The total cost for equipping a battery service station 
and automobile electrical repair shop will not exceed 
$700, and, with the outlay of another $300, a modgst 
stock of batteries and parts may be laid down.  Pre- 
suming a man already possesses a decent kit of tools, the - 
cost of his equipment may be considerably reduced. 

By making a plunge such as this course suggests, a 
inan ceases to be a mere “© wage earner,” and automati- 
cally becomes an independent proprietor ; to some extent 
he may be considered to have entered the capitalist 
class. Let him carefully study the scientific methods 
of merchandising, make a point of rendering to his 
cHents an honest and reliable service; let him do a 
little more than he is paid to do;. let his work just be 
a little better than the other fellow’s’’; and his name 
will soon be noised abroad, and his clients will soon 
beat a pathway to his door. 

In concluding this brief article on a subject -which 
could easily fill a volume, the author wishes to quote 
from the observations of.,Field-Marshal Sir William 
Robertson, extracted from his most fascinating book, 
““ From Private to Field-Marshal "' : — 

‘ Although I saw but little of Canada, what I did 
see came to me as @ great surprise. The large towns, 
with their fine thoroughfares and magnificent buildings, 
have an air of business grandeur of which most people 
in England have no conception, and the rate and scale 
at which the Dominion has been developed must be seen 
to be correctly appreciated." 


Electric Propulsion of Ships.—4At the annual meeting of 
the Institution of Engineers and Shipbuilders in Scot- 
land, of which Mr. J. Howden Hume is the new 
president, Mr. W. J. Belsey read а paper on “ Elec- 
tric Transmission of Power for Propelling Machinery, ' 
in which he dealt with the turbo-electric and Diesel- 
electric types. He stated that the merchant ship San 
Benito had been in service for 14 months, and had travelled up- 
wards of 76,000 miles. During that time nothing had teen 
spent on the upkeep of the propelling machinery, and she had 
not lost a single hour's sailing due to any defect in the pro- 
pelling machinery. He claimed that electrical transmission 
of power for propelling purposes, for 3,000 h.p. upwards per 
propeller, was a little more economical than single-reduction 
gearing, was decidedly more economical than double-reduction 
pearing, and also was more economical than the old-fashioned 
reciprocating machinery. Another point was that the elec- 
trical drive was noiseless in operation, which was a feature 
of great importance from the point of view of popularity with 
passengers. For the Diesel-electric type he also claimed that 
economical running could be obtained over a wide range of 
power. 
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NEW ELECTRIC 


CARS. 


The Bradford Corporation “One-Man” Railless Vehicles. 


RAILLESs vehicles are operated in Bradford along routes 
which have a very light traffic, and in order to reduce 
costs to a minimum, vehicles have been introduced of 
the ‘‘ one man "' type, in which the driver, in addition 
to operating the vehicle, collects the fares of passengers 
and issues the necessary tickets for their journey. 

In order to do this, the vehicle has 
been designed with a front entrance 
immediately at the rear of the near- 
side front wheel, fig. 1, which is 
closed by two doors, each operated I. 
the driver. When loading passengers 
the forward half door is opened and 
passengers have, therefore, to enter 
in single file and pass the cash desk 
by the driver. When unloading, 
both doors are opened, allowing a 
wide egress, enabling the passengers 
to leave the car in as short a time as 
possible. Before starting the vehicle, 
the driver closes the doors by means 
of levers, and when closed the doors 
are firmly held in position by a bolt 
which is operated by the driver by 
means of a foot pedal. The bottom 
step is connected to the door, and is 
lifted at the same time the door is 
closed and vice versa. - 

The seats, are arranged trans- 
versely on each side, with a commo- 
dious centre aisle, and provide seat- 
ing for 30 passengers. The interior 
is divided into two compartments; the rear, seating 13 
passengers, is the smoking compartment, and the for- 
ward portion accommodates non-smoking passengers. 
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A rear emergency exit is provided. The driver’s cab 
is very commodious, extending to the full width of the 
vehicle, and can be used for the carriage of passengers’ 


luggage. 
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The vehicle is mounted upon a chassis having a wheel 
base of 14 ft., the rubber-tire wheels being 40 in. in 
diameter. The overall length of the vehicle is 21 ft. 
9 in. and the extreme width 7 ft. 6 in., and it is fitted 
The chassis frames are of steel 
with substantial crossovers. 


with side lifeguards, 
sections, fig. 2 
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Охе-Мах " TROLLEY "Bus. 

The motive power is furnished by one Dick, Kerr 31 B 
ventilated-type tramway traction motor, which is 
uniform with those at present used on the Corporation’s 
tramcars. This type of motor has been adopted on 
account of its robustness and non-liability to failure, in 
addition to its capacity for withstanding heavy over- 
loads. 

From experience on the two top-deck vehicles already 
which have been in service for some time, 
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constructed, 
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_2.—CHASSIS OF BRADFORD RaiLLESS VEHICLE. 


it is found that a single motor gives practically the same 
result (so far as efficiency, measured in kWh per car 
mile, is concerned) as that of series- -parallel control, with 
the advantage that a very simple type of controller is 
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required for use with the single motor, as compared with 
that for series-parallel control. The usual type of 
geries-parallel control as used on tramcars proved very 
unsatisfactory when installed on railless vehicles, due to 
the shaking loose of the controller components. Con- 
. trollers constructed for operation on railless vehicles 
should be specially designed to cope with the vibration 
occasioned when the vehicle is running over rough roads. 

Transmission is through a hollow propeller shaft 
coupled to the motor with ball-bearing universals, and 
with a similar tvpe of universal to the back axle, the 
latter being of the Kirkstall solid-forged type with a 
worm and worm-wheel drive. 

A transmission brake is provided on the motor shaft, 
and internal drum brakes are fitted to each of the rear 
wheels. The transmission brake is operated by means 
of a foot pedal, whilst the rear wheel brakes are operated 
by means of a hand wheel and hollow shaft mounted 
upon the steering column. This form has the great 
advantage of giving a very large range of operation, 
and by its means the l'erodo brake lining of the shoes 
can be completely worn out without having to make any 
adjustments to the brake gear. 

The springing of the vehicle has received earnest con- 
sideration, and is based upon the results of tests carried 
out on other railless vehicles, the springing upon the new 
“© one inan " cars being extremely satisfactory. — Shock 
absorbers, which are fitted to both front and rear 
springs, have contributed considerably to this end. 

The trolley bases are of the well-known flat type, which 
have been designed and used at Bradford on railless 
vehicles for many years. In place of trollev wheels, skid 
shoes are being used. 

Six vehicles are being constructed, and the first four 
are now in daily service, giving every satisfaction. 

We are indebted to Mr. R. H. Wilkinson. A.M.I.E.E., 
M.Inst.T., general manager of the Bradford Corporation 
Tramways, for the details outlined above, and to the 
Tramway and Ratlway World from which fig. 2 was 
reproduced. . 


A New Cardiff Double-deck Tramcar. 


The double-deck top-covered tramcar illustrated in 
fig. 3 has recently been supplied to the Cardiff Corpora- 
tion Tramways, and is specially designed to pass under 
the low bridges existing on various routes. The diffi- 
culty has not hitherto been sur 
mounted and, consequently, this is 
the first double-deck top-covered car 
that has been run on the Cardiff 
svstem. 

The overall height of the car from 
the rail level to the trolley base 18 
14 ft. 9 in. This unusually low 
dimension has been attained by the 
ase of a special steel underframe (the 
design of which has been registered), 
and at the same time by the use of 
25-in. diameter wheels in place of 
the usual 32-in. diameter wheels. 
The floor of the car is thus brought 
mucb nearer to the ground, being 
only about 2 in. higher than the 
platforms. It should be noted that 
the reduced overall height has been 
attained without unduly restricting 
the headroom in the saloon. The 
height inside the lower saloon is 
5 ft. 114 in. clear, and in the upper 
saloon 5 ft. 10 in. clear. The clear- 
ance between the top of the trollev Жы, 
base and the trolley wires is ap- 
proximately 1} inches. when the 
car ах passing under the lowest bridge, giving ample 
elearance. 

The car is mounted on a Brush. four-wheel truck 
embodying the Peckham patent pendulum gear, the 
special feature of which is the flexible suspension of the 


axle boxes that gives smoother running on a straight 
road and enables the car to negotiate curves very 
readily. 

The construction of the car body itself is in accord- 
ance with the latest practice of the Brush Electrical 
Engineering Co., Ltd., for tramcars, the main framing 
being of teak reinforced by steel plates and sections. 
The seating capacity of the car is for 64 passengers, 24 
in the lower saloon and 40 on the top deck. The 
interior of the lower saloon is finished in oak, and the 
ceiling is of millboard finished in white enamel. The 
upper saloon side walls and ceiling are formed of narrow 
match-boarding, alternate boards being stained a dark 
colour and varnished. 

The ventilators of the lower saloon are operated by 
mechanism and arranged so that fresh air enters at the 
front end and the foul air is extracted from the rear 
end. The windows of the upper deck are arranged to be 
lowered. Each platform is enclosed in a glazed vesti- 
bule, and the upper saloon is totally enclosed so that all 
passengers are protected from the weather. 

The whole design is of very pleasing appearance, and 
has met with the approbation of the Cardiff tramway 


. authorities and the public. 


A low-tvpe top-covered car has also been supplied to 
the Salford Corporation to meet the same conditions as 
those outlined above, and has .béen so successful in 
operation that a further contract has been placed for a 
number of similar vehicles. | 


The National lilumination Committee.—The report of the 
chairman of the National Illumination Committee of Great 
Britain (Mr. K. Edgcumbe) for the year 1922, states that the 
provisional Definitions of Photometric Terms and Units, 
issued in February last, have been officially adopted by the 
three constituent societies. These form the basis of з set of 
Photometric Conditions shortly to be issued by the British 
Engineering Standards Association as, part of a comprehensive 
set of electrical engineering terms. А preliminary list of 
symbols has also been prepared by the Nomenclature Sub- 
Committee, and, after submission to the British Committee 
it hes been communicated to a number of interested 
societies for comment. At the 1921 Paris meeting of the 
National Illumination Commission, an International Commit- 
tee on Automobile Headlights was appointed, Mr. Edgcumbe 
being nominated British representative. It is thought that the 
way in which the British National Committee could best serve 
the interests of this country in connection with automobile 
headlights is to appoint a sub-committee to consider recom- 
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Fig. 3.—A New Low-tTyre CakDirr TRAMCAR. 


mendations which have already been published in other coun- 
tries, with a view to arriving at international agreement. 
The B.E.S.A. has been asked to form a sectional commit- 


"tee on illumination to deal solely with standardisation or 


similar questions referred to it by the British National Coin- 
nittce. 
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THE WIRELESS MONOPOLY. 


By W. 


WiTH reference to the articles which appeared recently 
in & daily paper, I should like to point out some very 
misleading statements which have undoubtedly been the 
cause of the depression in the wireless trade during the 
past two weeks. | 

It has been stated that '' wireless sets being sold for 
£2 to £25 can be inade by an amateur for a few 
shillings.” It is true that an amateur may make a 
crystal set that is good enough for his own purpose for 
a few shillings—but the writer omitted to add that a 
pair of head "phones must be purchased at an average 
price of 30s. per pair; also, a set selling at £25, would 
obviously be a valve set, with at least two valves, these 
valves costing 30s., 'phones 30s., accumulator 25s., 
high-tension battery 15s. These accessories, without 
allowing anything for the cost of the actual set, would 
work out to the buyer at a few pounds (not shillings). 

Further, a member of the staff of the daily paper in 
question purchased (apparently in the open market) a 
crystal set for 18. 4d., and his complete installation, 
without head ‘phones, was bought at a total cost of 
Js. 4d., and gave excellent results. The trade has been 
anxiously searching the market for this wonderful set, 
but so far without result. 

The real grievance to the trade, and the public, is 
not the price charged for wireless sets (which in most 
cases shows a very poor profit to the manufacturers) or 
the small royalties charged for the upkeep of the 
broadcasting stations, but the fact that the B.B.C. is 
‘run by electrical companies instead of experienced 
people connected with the entertainment profession, 
who, knowing the public taste, would be able to give 
entertainments to suit, and who have the best artistes 
under contract to them. | 

Impartial critics cannot truthfully say that the B.B.C. 
programmes are universally bad, or indifferent, and 
one must take into consideration that an entertainment 
is broadcast every night, and therefore an occasional 
“ofi night " is only to be expected: 

If a music-hall had to provide fresh artistes every 


night, instead of the same artistes appearing each 


evening for at least a week, as at present, the 
music-halls would be open to the same criticism as the 
B.B.C., and I would suggest that the B.B.C. restrict 
themselves to giving two FIRST-CLASS entertainments 
per week, and allow the amateurs to broadcast the re- 
dnaining five days. If anything, our entertainments 
are much more varied than the American programmes 


that one sees from time to time, and monopoly seems 
Б | 


to exist there just the same, but instead of one company 
broadcasting, there are a favoured few who take turns. 

There is one important point which is generally over- 
'ooked—if all restrictions are removed, the market will 
be flooded with foreign sets and parts, and a very 
promising business which is giving work to thousands 
will be nipped in the bud. One daily paper is very 
anxious to broadcast without charge, but it does not give 
any intimation whether it would broadcast from Glas- 
gow, Cardiff, Manchester, Birminghain, &c., or only 
from London. If the latter, then crystal sets, which are 
the only sets that can be made for a few shillings, would 
be useless outside the London area. If it is the inten- 
tion to broadcast from all chief centres (und no charge 
to be made for royalties and licences), who is to pay 
artistes, orchestras, &c., and for the supply and upkeep 
of plant? | | 

It has been stated in the Press that the cost of main- 
taining each station is £20,000 per annum. It is dift- 
cult to believe that disinterested parties are willing to 
spend even half this amount without any return, and I 
ain rather afraid that to obtain adequate return for 
the outlav, good use would be made of broadcasting 


C. 
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for advertising, and the programmes we should have 
would be something after the following style:— 


DAILY PROGRAMME. 

Breakfast Time.—Daly Horror calling } 8-0. 

We give 24 beautiful pages for ld. (one penny). We 
insure you against any kind of death, and £1,000 (one 
thousand pounds) will be paid to the next-of-kin, or 
any of your old friends. 

Are you having ‘‘ Hockeimer's " vats for breakfast! 
-—only 6d. (sixpence) a packet, can be eaten hot or cold. 
Must close down now; illustrated caricatures next turn. 
Do not forget insurance scheme. | 


4 S-O Daily Horror closing down. 


Lunch Time.— Daily Horror calling 4 S-O. 

Have you let your husband go to business without 
signing our insurarfe coupon? If so, wire or 'phone 
him now; he may not live through the day. 

Are you enjoying Butcher’s famous ox tongue? Sup- 
plied in either glass moulds or tins; can be obtained 


at all grocers at prices to suit all pockets. 


Stand by for one minute, when the ашу Horror 
Gramophone Orchestra will give a selection—Fox Trot: 
“Апу Time is Free Insurance Time," followed by a 
lecture from Professor Patriot: '' How the Germans have 
Improved their Rate of Exchange since the B. B.C. was 
Abolished.’’ 


4 S-O Daily Horror closing down until evening 
performance. 
Evening Performance. 
4 S-O Daily Horror calling. | 

We have paid out £5,000 (five thousand pounds) for 
insurance in one week; do not go to bed before sign- 
ing our insurance coupon, you might be murdered or 
suffocated in vour sleep. ро iT Now. Also, send 
for new booklet, '' Wireless the Free," and learn how 
t» make a wireless outfit with a few pins, reel of cotton, 
and odds and ends from the garden for the total cost of 
three-halfpence. 

Stand by for lecture from Herr Wilmheim Fitzfree : 
“ The Advantage of Buying, Selling, and Using German- 
made Sets,” which will be followed by the Daily Horror 
Crchestra—onE STEP: ‘‘ Кеер Oscillating all the 
Time,” after which $ S-O Daily Horror is closing down 
to allow 16 other newspapers ‘to broadcast—Goodnight ! 


— 


The Whitworth Society.—A circular letter, copy of the 
rules, and subscription form have been posted to every Whit- 
worth scholar, exhibitioner, and prizeman whose present 
address is known. "The preliminary dinner is to take place 
on September llth next, at the Shipping, Engineering, and 
Machinery Exhibition, Olympia, London, where the members 
will be received by the chairman of the Whitworth Society, 
Dr. F. S. Hele-Shaw, F.R.S., who is also chairman of the 
Committee cf Experts of the Exhibition. Anyone eligible for 
membership, who has not already received the above infor- 
ination, is requested to communicate at once with the hon. 
secretary, Whitworth Society, Institution cf Mechanical Engi- 
neers, Storey's Gate, Westminster, S.W.1. 


The New C.S. "'Faraday."—lhe twin-screw cable 
steamer Faraday, built by Palmer's Shipbuilding and Iron Co., 
itd.. at the Jarrow shipyard to the order of Messrs. Siemens 
Brothers & Co.. Ltd.. of which some particulars have already 
appeared in our pages, was taken to seu on April 6th and 
"th for her trials, which we understand were quite successful, 
a speed of abcut 13 knots being attained; the machinery 
worked smoothly throughout. : 


Decimal Coinage.—The Decimal Association has reprinted 
in pamphlet form correspondence with the Chancellor of the 
Exchequer on the Majority Report of the Royal Commission 
on Decimal Coinage, to show cause why a further Committee 
should be appointed by the Government to examine and re- 
port upon the proposal to increase the token values of the 
copper coins (only) bv 90 per cent., to give ten pence to 2 
shilling instead of twelve. 
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PARLIAMENTARY |: NOTES. 


[Ву Our Special Parliamentary Reporter.) -> 


Wireless Stations.—On April 12th Sir Harry Brittain 
asked the Postmaster-General whether his attention had been 
called to the statements of the Marconi Co. as to the delay 
on the part of the Post Office in granting to the company 
licences for the erection of wireless stations, and what was the 
cause of such delay. 

Sir W. Joynson-HIcks said his hon. friend's statements were 
not correct. Immediately on his appointment as Postmaster- 
General he reviewed the whole matter in consultation with 
the Chairman of the Imperial Communications Committee 
and addressed a letter to the Marconi Co. on March 2th, 
asking it to favour him with any proposals which it desired to 
make in connection with the recent decision of the Cabinet 
permitting private enterprise to take its full share of 
imperial and international wireless work. On April 3rd а 
reply was received to this letter, in which the Marconi Co. 
pointed out that its proposals must depend on a closer know- 
ledge of the Government's policy than gt at present possessed, 
and it asked that he should meet its representatives in con- 
ference. This he proposed to do in order that they might put 
before him any schemes or proposals for any licence which 
they desired to obtain. 

Replying to a further question, Sir W. Jovnson-Hicks said 
he was aware that there was some difliculty in receiving mes- 
sages at the Devizes wireless station from the Western 
Atlantic owing to interference. ‘To meet these difficulties a 
mew receiving station was being provided in the neighbour- 
hood of Weston-super-Mare, and on its completion he antici- 
pated that these difficulties would disappear. At the eame 
time high-speed apparatus was being installed. 


The Budget.—The Budget statement was made by Mr. 
Baldwin, the Chancellor of the Exchequer, on April 16th. The 
main features are :—Reduction in the standard rate of income 
tax of 6d., making the rate 4s. 6d. in the £; Corporation tax 


to be reduced from Is. to 6d. in respect of profits received . 


after June 30th: beer duty to be reduced by 1d. per pint; 
telephone rents to be reduced 10s. a усаг; local telephone 
calls to be reduced from 3d. to 2d.; trunk calls to be reduced. 
The telephone reductions are to date from Julv Ist. The 
postaye rates are also to be modified as follows as from 
May 14th :—Inland letters: The initial rate for inland letters is 
to be 14d. for 2 oz.. instead of 1 oz., with 4d. for every addi- 
tional 2 oz., instead of 1 oz. letters to British Possessions, 
Egypt, the United States, and Tangier: The initial rate of 14d. 
for the first oz. remains, but every additional oz. will be 
charged for at the rate of 14. instead of 14d. Foreign letters: 
Not exceeding 1 oz. 24d. (instead of 3d.), the charge per addi- 
tional oz. remaining at 14d. Inland printed papers: Not ex- 
ceeding 2 oz., jd. with 4d. for every additional oz. up to 2 lb. 
(The existing rates аге 1 oz. 4d., 2 oz. ld., every additional oz., 
up to 2 lb., 4d.) Inland parcels: Not exceeding 2 lb., 6d. 
(9d.); not exceeding 5 lb., 9d. (1s.); not exceeding 8 lb., Is. 
(Is. 3d.); and not exceeding 11 lb. 1s. За. (1s. 6d.). 


Electrical Energy from the Jordan.—On April 16th, Mr. 
HEcKER asked the Under Secretary of State for the Colonies, 
if he would state what progress had been made with tha 
harnessing of water power for producing electrical energy from 
the River Jordan; and if contracts for plant and. equipment 
were being placed in this country. 

Mr. ORMESBY GORE replied that the actual work of equipping 
the station for the Jordan hvdro-eleetrie scheme could not be 
undertaken unti! the formation of the company, which was to 
hold the concession, had been completed: but he was informed 
that, concurrently with the legal procedure which this in- 
volved, good progress was being made with the preparation 
of plans and specifications, which would enable tenders for 
plant and equipment to be called for. 


, 


LEGAL. 


London's Electricity Supply. . 


TAF KING v. TRE ELECTRICITY COMMISSIONERS, nisi for certiorari 
of scheme (er parte LONDON ELECTRICITY JOINT COMMITTEE. AND 
OTHPFRS.) 

On April 13th this case came before a King's Bench 
Divisional Court consisting of the Lord Chief Justice and 
Justices Avory and Roche, the Crown appearing to show cause 
against two rules nisi which had been obtained against the 
"Electricity Commissioners, one for a writ of prohibition and 
the other for a writ of certiorari with regard to the scheme of 


effecting an improvement of the existing organisation for the 
supply of electricity in the London and Home Counties Elec- 
tricity District. 

Mr. Tyldesley Jones, K.C., Mr. W. S. Kennedy, Mr. R. 
Harker, and Mr. A. Taylor appeared for the applicants for the 
rules; and the Attorney-General (Sir Douglas Hogg, K.C.), 
Mr. Macmorran, K.C., and Mr. W. Bowstead represented 
the Crown; Mr. Craig Henderson representing the London 
County Council. | | | 15 

The ATTORNEY-GENERAL said that the rules were granted оп 
the following grounds.— ~~ М | | 

(a) That the provisions of the said scheme, whereby it is 
made compulsory upon the Joint Electricity Authority at their 
first meeting to appoint and keep appointed two committees 
of the Joint Electricity Authority, are ultra. vires the Electricity 
Commissioners and contrary to the Electricity (Supply) Acts, 
1919 and 1922. | . ; 

(b) That the provisions of the said scheme, whereby it is 
rendered coinpulsory upon the Joint Electricity Authority to 
delegate to the aforesaid two committees the powers und 
duties of the Joint Electricity Authority mentioned ìn the 
third annex to the said scheme, are ultra vires the Electricity 
Commissioners and contrary to the provisions of the Elec- 
tricity (Supply) Acts, 1919 and 1922. К | 

‘Sir Dovaras Hoce contended (1) that the applicants for the 
rule had wholly misconceived the position of the Electricity 
Commissioners, and that certiorari and prohibition would not 
lie; and. (2) upon the merits that the Acts of Parliament gave 
ample power to the Electricity Commissioners to do all that 
they were alleged to be proposing to do under the affidavits 
and the rule. | 

"Мг. TYLDESLEY JONES, in support of the rule, replied to the 
arguments of the Attorney-General. The Commissioners, he 
said, had endeavoured to meet certain objections put forward 
by his clients in a way which, if valid, would to a large 
extent meet the point, but the «applicants said that these 
matters would not be effected in the way the Commissioners 
proposed. 


Tbe Lonp Cater Justice: Am I right in thinking that the 
real object of these proceedings is to ascertain whether this 
scheme, if carried through, would be, as you say, water-tight? 

Mr. Tvrüp&EsLEY JONES replied in the affirmative. He said 
that the companies had the right to ask the Court to issue the 
writs if the Commissioners were proposing a scheme which’ 
was clearly contrary to the Act. 

The LorpD CHIEF JUSTICE, in giving judgment discharging 
the rules, said the real crux of what was complained ot—if 
indeed it was complained of— was that under the draft scheme 
these duplicated committees were appointed and powers were 
compulsorily delegated to them. Under the Statute, when 
the scheme had gone very much further than the stage it had 
now reached, it still remained something quite in the air. Not 
to mention other opportunities for reflection or consideration, 
the Minister of Transport might make modifications, and 
either House of Parliament might refrain from passing the 
resolution which was eonteinplated.. It was not until all these 
difficulties were surmounted that the Order really became 
operative. .It was at one time a little difficult to perceive 
whether those who obtained these rules were reallv sincere in 
their desire to quash or prohibit the scheme. There were 
moments when he wondered whether Mr. Tyldesley Jones felt 
that the scheme was too mischievous to Бе -tolerated ог too 
good to be true. He was quite satisfied that counsel's view 
was the latter, and that he really came to Court, not to quash 
or prohibit that against which his observations were directed, 
but to make quite sure by anticipation that when this, which 
he so much desired, wis carried out nobody would hereafter 
he able with effect to assail it. That seemed to him to be a 
somewhat curious use of the machinery of certiorari and pro- 
hibition. He did not think it necessary to consider whether 
in certain circumstances a writ of certiori or prohibition might 
not lie to the Electricity Commissioners under the Act of 
1919. The main argument was that this was not a ease in 
which the writ was issued because a provisional Order had 
no effect until it was converted into law. They were here 
dealing with an intricate and embryonic Order which bad 
still to run the gauntlet of the Minister of Transport and the 
Houses of Pagliament. It was not until those stages had 
keen passed that the scheme’ would become operative. The 
whole substance of Mr. Tyldesley Jones's argument would have 
disappeared if, instead of using the word “‘ shall " the Com- 
missioners had used the word “ may.” But the Commis- 
sioners invited him to make suggestions. Whether he would 
do so hereafter he would not stop to conjecture, but it was 
still open to the authorities mentioned to adopt that or апу 
other modification, Therefore, without expressing any 
opinion, either upon the general question whether in a proper 
case а writ of certiorari or prohibition might be directed to 
the Commissioners, and without saying whether that which 
was done or contemplated was precisely within the four 
corners of the Statute, he was satisfied that at this stage, at 
any rate, this was not a case in which there should be a 
prohibition or certiorari, The rule would therefore be dis- 
charged. 

The other judges concurred and the rule was discharged 
accordingly, with costs, 
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The. British Thomson-Houston Litigation. 


Mr. Justice RossELL, in the Chancery Division, on Friday, 


heard a motion by the British Thomson-Houston Co., Ltd., 
against the Premier Electrical Stores, for an injunction 
restraining an infringement of one of its incandescent lamp 
patents. | | 

Mr. Trevor Watson, for the plaintiffs, said it had been 
. agreed that the motion should be treated as the trial of the 
action and the defendants would consent to Judgment. 

Mr. Tanner, for the defendants, said that that was so and 
added that the defendants were innocent infringers. 


Mr. Justice Russell, in the Chancery Division, on Friday, 
had before him a motion by the British Thomson-Houston 
Co., Ltd., against A. Horn and J. Kremenezky for an injunc- 
tion restraining an alleged infringement of its incandescent 
electric lamp patents. 

Mr. Courtnrty TERRELL (for M. Kremenezky) said that an ìn- 
junction had been granted against Horn, who was selling 
agent in this country, and he asked for an adjournment to 
communicate with-his client, who was in Vienna. 

His Lordship granted an adjournment for 14 days. 


W. F. Stanley & Co., Ltd., v. Parr. 


IN the Mayor's and City of London Court, on Monday, before 
Judge Shewell Cooper, a claim was made by W. E. Stanley 
and Co., Ltd., scientific instrument manufacturers, 286, High 
Holborn, against Mr. C. E. Parr, electrical engineer, 81, 
Bishopsgate, for £63 10s., for breach of contract for work done 
in the design and manufacture of an electrical thermometer to 
the order of the defendant. The plaintiffs’ case was that in 
October, 1922, they were employed to make an electrical ther- 
mometer from, designs left with them by Mr. Coltinan. Mr. 
Coltman told them that the thermometer was his invention, 
but that he bad sold the patent rights to Capt. Parr. The prin- 
ciple of the invention, said counsel, was that a vertical thermo- 
 .meter was to be placed in the hold of a vessel with the cargo 
and that was connected, by electrical contact, to a disk kept 
in the captain’s room, so that supposing the captain had to 
deal with a cargo of fruit, and his instructions were that the 
temperature of the hold should not be more than 70 deg. or 
not below 60 deg., the captain set the disks accordingly, and 
the moment the temperature limits were exceeded a warn- 
ing bell was rung. Plaintiffs, after a good deal of ex- 
perimental work, they having, it was alleged, been given a 
free hand not to work td the drawings, succeeded in December 
in making a satisfactory model. In January, after having a 
demonstration, Capt. Parr asked to be supplied with plaintiffs’ 
account. This was sent for the amount now sued for. Capt. 
Parr replied that such an account surprised him ак it was out 
of all proportion to the results, and that he had been told the 
account would not amount to more than £10. He asked the 
plaintiffs not to trouble further in the matter. Evidence was 
given by the plaintiffs to show that their charges for experi- 
mental work in making the machine in question were fair 
and reasonable. For the defence it was said that no satisfac- 
tory model had ever been made by the plaintiffs, and that the 
prices charged: were excessive and unreasonable. 

Judge Shewell Cooper, in giving judgment, said he was of 
opinion that the work done by the plaintiffs was in accord- 
ance with Mr. Coltman's instructions, and must ke paid for 
by the defendant. But how much the plaintiffs ought to have 
was not an easy matter. Using the best judgment he could, 
in a somewhat difficult matter, there being a great deal of 
delicate work and work involving great skill, he considered a 
fair figure was £52 10s., for which he would give judgment 
for the plaintiffs, with costs. Of course, the defendant would 
he entitled to the design and the instrument, which he (the 
judge), hoped the defendant would be able to turn to good 
use. 


Electrical Жейн Co., Ltd., у. Manufacturers’ Export 
Association. 


A DISPUTE over the sale of a quantity of ей insulating 
porcelains) came before a King's Beneh- Divisional Court 
(Justices Lush and Salter) on Tuesday, April 17th, when their 
lordships were asked to give further consideration to the 
case of the Electrical Apparatus Co., ltd., v. the Manufac- 
turers’ Export Association. 

‘The matter first came before Judge Parry at the Lambeth 
County Court on December 20th, the plaintiffs claiming the 
return of £49 17s. 6d. paid to the defendants in respect of 
goods which they alleged had not been delivered. Defendants 
maintained that the goods had been delivered, and that under 
the circumstances they were at the purchasers’ risk. 

The judge decided in the plaintiffs’ favour, and against his 
decision the defendants appealed ' on the ground that he was 
wrong in law in finding that the property did not pass. 

Mr. REGINALD WHITE, who appeared for the appellants, said 
that at the hearing there was no dispute as to the facts. No 
evidence was called, and the matter turned on the documents. 

The dispute arose over the sale bv the appellants to the 
respondents of. some electric insulating porcelains. The 
Manufacturers’ Export Association, which was the trading 


name of Mr. Cecil, the defendant, had a contract for the 
supply of these goods with a firm in Czecho-Slovakia. The 
latter by that contract were to supply the goods at a fixed 
price. ‘There was an alteration in the rate of exchange, and 


‚ the Czecho-Slovakian firin said they could not supply the goods 


without ruining themselves. Under the circumstances they 
maintained that they were entitled to cancel the contraet. 
Mr. Cecil, however, had piven contracts in England for the 
supply of the goods at fixed prices, and he said that if they 
were going to cancel the contract, he wouid not pay them for 
goods then in transit and forming the basis of the present dis- 
pute. He did not, in fact, pay specifically for those goods, 
which had been handed over to the carriers for delivery to 
Mr. Cecil’s English customers. While they were on the way 
from Czecho-Slovakia to the English customers the Czecho- 
Slovakian firm purported to stop the goods in transit. 

Defendants’ contention in the Court below was that the 
firm had no right to stop the goods, and the loss must fall 
upon the plaintiffs, since by the conditions of sale the pro- 
perty had passed. 

After hearing legal arguments, their Lordships said they 
were both of the opinion that the dispute had not been sufti- 
clently thrashed out in the Court below. 

Mr. Justice Lusg said there were two questions which 
would have been gone into if evidence had been called. The 
first fact which ought to be considered cn evidence was: 
What was the contract between the parties? Was it the 
conditions of sale only or was it those conditions plus certain 
letters passing between the parties? That was an inportant 
question, because he did not think the conditions of sale were 
in all respects consistent with the letters in question. 

The second question was: What did the parties both con- 
template by the words “` shipper's receipt" as used in the 
conditions of sale? Light might be thrown upon that point 
by evidence as to the previous course of business between the 
parties. 

The case was sent back, the judge to take and consider 
evidence on those two questions, the costs of the appeal to be 
costs in the case. 


The Radium Industry.—In a paper read before the 
American Chemical and Electrochemical Societies in February, 
and reprinted in Science, it 1s stated that radium has been 
found in Bohemia, Portugal, Australia, England, and the 
United States, the last being the principal producer; 150 grams 
of radium, costing about 90 million dollars, have been con- 
sumed in the United States, of which 90 per cent. was pro- 
duced from the carnotite ores of Colorado and Utah. Last 
vear five companies were concerned in the industry; the total 
capital expended on mines and plant was 10 million dollara. 
Some 200 to 400 tons cf ore have to be treated to produce one 
gram of radium, there being only about 2 per cent. of uranium 
oxide in the ore, and only one part of radiuin to 3,200,000 parts 
of uranium. 

Much larger deposits cf ore were discovered in 1913 near 
Elizabeth ville, in the Belgian Congo, but before commercial 
operations could be commenced the war broke out and pre- 
vented the exploration and development of the radium pro- 
perties. The outcome of the war could not be accurately pre- 
dicted; hence the Belgians endeavoured to keep their 
discoveries secret, thinking that should the war be lost they 
might still control the output of radium. 

After the war, the company recruited its staff and coin- 
menced development. The policy of secrecy was still main- 
tained, however, and no announcement was published until 
the largest plant in the world for the treatment of radium ore 
had been completed at Oolen, Belgium, and the Belgian com- 
pany was in readiness to start production. 

The announcement of the Belgians was received by American 
producers with considerable concern. It was immediately 
recognised that the African deposits must be of considerable 
size to warrant the erection of the Oolen plant. While the 
Belgians must transport their ore 2,000 miles down the Congo 
River, across the ocean to Antwerp and thence by rail to 
Oolen, this procedure is much more economical than 
endeavouring to treat the ore in the heart of Africa, and not- 
withstanding this long haul, Belgian radium can undersell the 
American product by a large margin. A conference between 
representatives of the American companies and the Belgians 
resulted in the Radium Company of Colorado forming a joint 
selling organisation with the Belgians, and the new company 
will market radium throughout the world. With the appear- 
ance on the market of the Belgian product, the American 
mines shut down, and the price of radium dropped to $70 per 
milligram, the lowest price on record. The world needs 


, radium to combat cancer, and it was recognised that the lower 


the price the more widespread would be the use of this valu- 
able agent. 


New Western Union Cable Vessel.—It is stated that the 
Western Union Telegraph Co. has given a contract for a cable 
laver to the Société des Chantiers de Saint-Nazaire. This 
contract is of particular interest, since it is the first time 
that a cable company has had such a vessel built in France. 
—Reuter’s Trade Service (Paris). 
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| BUSINESS NOTES. 


4 


Bankruptcy Proceedings.—Prkcy CHARLES LETHERRARROW, 
trading as Letherbarrow prothers, 1, Church Lane, Banbury, 
electrical contractor.—Lhe receiving order in this matter was 
made on February Jlst cn debtor s own petition. ‘Lhe first 
menny o£. creditors was held on March 2lst at 1, Saint 
Aidates, Oxford. the following are creditors :— 


£ £ 
Bankers "T NT Ф e. % Purnetl, А. E. ПДА 2 e. vU 
bill & Berry | ва uel 87 Thomas. J. H. ad . exo Zi 


Roy EwnETT Buses, 314, Bromford Lane, West Premi: 


engineer 's merchant. "the first meeting of creditors Was held 
on April 43th. at Birmingham. According to the statement of 
affairs, the habilites amounted to £857, and there were no 
assets. lt appeared that debtcr commenced business in 
March, 1919, as an engineer's merchant with £100 capital, of 
which £50 represented his savings, and £50, a gift trom his 
wite. "Ihe business consisted chietly of electrical and engineer- 
' ing work, contracting for the erection of: lifts, heating appara- 
. tus, &c. In some cases contracts were undertaken at un- 
remunerative prices, the materials necessary for the work 
being obtained cn credit. No prime cost or estimate books 
appeared to have been kept. ‘The matter was left with the 
Otmeiil Receiver as trustee. 

laws Sagar, 143 апа 143a, East Street, Walworth, dealer 
in electric lainps. «The creditors met on April 13% at the 
London Bankruptcy Court under this receiving order. Accord- 
ing to the debtor's statements, he was born in Russia, and 
came to England in 1914 with a capital ef £100. At the end 
of 1921 he disposed of his then business, and, after settling his 
debts, was left with £600. He next took premises at 36, 
" York Road, S.W., and in January, 1922, began trading there 
in electric lamps in verbal partnership with another person. 
The lamps were manufactured in Austria, and, after they 
had imported £650 worth, they learned that a similar lamp 
was already patented in this country. "They were thereby 
prevented trom putting their lamps on the market, and even- 
tually disposed of them at a loss of £300. He had since 
carried on business as a hardware dealer. The failure was 
further ascribed to d of £300 by robbery. "The debtor 
returns liabilities £623. and assets nil. In the absence of 
any offer, the case was left with the Official Receiver to be 
wound up in bankruptcy. 

JAMES ASHTON JOHNSON, 1, Dragon Parade, Harrogate, engi- 
neer.—The receiving order in this matter was made on March 
24th on debtor's own petition. The statement of affairs shows 
liabilities of £89, while the assets, amounting to £5, are all 
absorbed by the preferential claims. Debtor attributes his 
failure to high rent and wages, drop in his wages and unein- 
ployment of two sons. It appears that he commenced business 
on his own account as an electrical engineer at 1, Dragon 
Parade, Harrogate, in. February, 1919, with no capital, buy- 
ing such goods us were needed for immediate use on credit. 
Since August, 1919, he appears to have been in employment 
and to have devoted only his spare time to the inanagement 
of the business. No bocks of account were kept. Не states 
that he first became aware of his positicn when he obtained an 
administration order in the Harrogate County Court in March, 
9X, under which he was ordered to pay his debts in full 
by instahnents of £2 per month. He says the order was 
varied to 10s. per month last February. Instalments to the 
amount of £10 10s. were paid under the order. The household 
furniture is claimed by his wife. 

WALTER GREATHEAD, Belford Street, Burnley, and OSWALD 
GREATHEAD, Brierfield, lately carrying on business as electrical 
engineers and contractors.—At Burnley County Court, on 
April 12th, the Judge made an order for the annulment of this 
bankruptcy. The creditors had accepted a composition of 
бв. 6d. in the £, which his Honour approved of, the Official 
Receiver stating that the proposal was reasonable and for the 
benefit of the estate. The liabilities were £224. 

A. C. Ince (formerly trading as the Newcastle Electrical 
Engineering Co., now with a partner under the style of the 

Tyne Electrical Industries), electrical contractor, 21, Fenkle 
Street, Newcastle-on-Tyvne.—l ast dav for proofs for dividend, 
April 30th. Trustee, Mr. C. Woollett, Official Receiver, 4, 
Northumberland Street, Newcastle-on-Tyne. 

J. BAREWELL, electric light and power engineer, 43, Water- 
side Road, Barton-on-Humber.—First dividend of 2s. lid. in 
the £, payable at the Official Receiver's. Office, St. Mary's 
Chambers, Great Grimsby. | 

M. Watkinson, H. Watkinson, and A. WATKINSON (Watt 
and Co.), electrical and mechanical engineers, 72 and 4, 
кыры Road, Sheflield.—Trustee, Mr. T. C. Parker, junr., 

Bank Street, Shetheld, released February 27th. 

o J. Наву and E. Brapy (Haxby & Brady), electrical 
engineers, la, East Parade, Harrogate.—Last day for proofs 
for dividend, April 2th. Trustee, Mr. D. S. Mackay, Red 
House, Duncombe Place, York. 


Company Liquidations.—Lepwarp & Beckett, Lt.— 
Winding up voluntarily for reconstruction purposes. Liqui- 
dator: Mr. C. E. Smedlev, Bush Lane. House, Bush Lane, 
E.C.4, who is authorised to consent to the registration of a 
new company, to be named Ledward & Beckett (1923), Ltd., 


City Road, London, E.C. 


committee, April 20th, 


and to enter into an agreement for sule and to carry thia 
into etiect.. Meeting of creditors, April woth. Larticuiars ot 
ciauns to the liquidator by Apru 3Utn.. АП claims have been 
or will be paid in full. 2d 

STANDARD ELECTRIC SiGN Co., 62, Oxford Street, W.—'The 
statutory first meeting of the creditors and shareholders ot 
this company were held on ‘Luesday at the Bankrupteyv 
Buildings, Carey Street, W.C., a winding up order having 
been made last february cn a shareholder s petition. Mr, J. 
Barwick ‘Thompson, Otncial Receiver, reported that the corn- 
pany was formed in July, 1921, to carry on business as adver- 
using contractors, its. principal object apparently being to 
erect advertising signs on tramway and electric lamp stan- 
dards, and to use those standards tor the purpcses of adver- 
tisement. The promoter was Mr. H. T. Hart Spratt, who also 
acted first as Joint managing director at a salary of £500, and 
after June, 1922, of £1.440 per annuin, but no part of the in- 
creased salary was paid. ‘Lhe capital of the company was 
increased from £500 to £2,000 in October, 1921, . ама to 
£25,000 iv July, 1922, but the issued. capital was only £6,295, 
and the company was carried on by méans of icans and ot 
deposits received from advertisers. Apparently the mettrod 
of business was for the company to approach municipal cor- 
pcrations and tender for the use cf electric lamp or tramway 
cable standards at a rental, and then appróach business firms 
with a view to obtaining contracts for advertisements. ‘Lhe 
deposits recéived [гош those firins carried on the company 
during the first vear of its existence. Oniy some small. sums 


"had been paid to the municipalities, but a large nuinber. of 


contracts were entered into with business firms tor advertising: 
their commodities on these standards. | Throughout, added the 
chairman, the company never had sufficient capital to carry 


‘out its ambitious programme, and its busineas had been car- 


ried on in а slipshod and unbusinesslike manner. · The failure 
was entirely attributable ‘to mismanagement оп. Ше part ct 
the directors; the most elementary duties of directors were 
not carried out, and there were many matters calling for 
strict investigation at the hands of the Official Receiver. The 
accounts filed under the liquidation showed unsecured debts 
£7,463, against assets £90, consisting of book debts, all the 
other assets having been sold under executions. The deficiene y 
with regard to shareholders was returned at £13,761. “he 
liquidation was left in the hands of the Official Receiver. 


Private Arrangement.—ALrnED ЈАМЕЅ Banrnow, electrical 
engineer, trading as Barlow Bros. & Co., 9, Brunswick Place, 
—The creditors interested herein were 
called together on April 16th, when. the. representative of 
Messrs. Clark, Hunt & Co., one of the principal creditors, 
was elected to the chair. An approximate statement of affairs 
was presented by the debtor's solicitor, which showed liabili- 
ties to the trade of -£1,659, and preferential claims of £75. 
The assets amounted to £2,631, or a surplus of. assets over 
Rabilities of £897. The assets were as follows: Stock-in- 
trade, £607; plant and machinery, £700; fixtures, £50; work 
in progress, £313; good book debts, £950; cash at bank, 
£2 Is. 104.; and cash in hand, £10 165. lOd. It was stated 
that the meeting had been called as a creditor for more than 

£100 һаа obtained judgment. The debtor, it was stated. 
nen trading about 12 years аро, and for a long tine 
was successful. Lately he had been pressed by creditors, and 
he attributed his position to bad debts, losses on .contracts, 
and the slump im trade. A balance sheet was prepared at the 
end of December last, and it showed that there had been a 
slight loss on the trading during the precediig six months. In 
the absence of any cfler of composition 16 was decided that 
the debtor should be requested to execute a. deed of assign- 
ment in favour of Mr. A. Wilmott, of Messrs. Francis, 
Nicholls, White & Co., C.A., 14, Old Jewry Chambers, E.C., 
while a committee was nominated consisting: of the. repre- 
sentatives of the Sloan Electrical Co., Ltd., Metal & Hard- 
ware Products, Ltd., Metacon Patent Glazing. Bar Co., C. J. 
Ferguson & Sons, and Holme & Нш: the ише credi- 


tors are :— 
£ 
Clark, Hunt & Co., Ltd. ... SQ. 83 Met: 1 & Hardw are Products, 114. a 
Sloan Electrical Co., Ltd.. .. 49 London Electric Co., Ltd. . ... 64 
Holme & Roland о... ae ‚.. 127 Metacon Patent Glazing Bar Co. ND 
Ferguson & Sons. ... € . 166 


Dissolution of Partnership.—Compacttm Rapio Co., wire- 
less manufacturers, 44, Station Road, Wocd Green.—Mr. J. А. 
Clark and. Mr. J. Hague have dissolved partnership. 


Sequestration.—R. WALKER, motor engineer and electrician, 
West End Garage, Peacock Cross, -Hamilton.—The estates 
were sequestrated by the Sheriff Substitute of Lanarkshire at 
Hamilton on April lO0th. | Meeting to elect trustee and 
at the County Building, Hamilton. 


LE A 


A composition шау be offered at the tneeting. EC 


Trade Announcements.—M&. H. S. INGLEBY states that he 
has purchased the whole of the wireless stock of Messrs. 
Ingleby & Co.. Ltd., together with the office and showroom 
fittings at 1, Albion Street, Leeds, and. taken over the pre- 
mises, He will continue as life director and secretary ,of the 
company. Manufacturers’ lists are asked for... 


^ 
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Messrs. FERNAND Espir have removed to 68, Coleman 
Street, E.C.2. Their new telephone numbers are. London 
Walt 904 and 905. | 

Messrs. McKrEAND & FovLaGER, who have commenced busi- 
ness as electrical and inotor engineers at 29, Water Street, 
Blackburn, wish to receive catalogues and lists, &c. 

MR. CHARLES GATES has opened premises at 29, St. Giles’ 
Street, Norwich, where he has a stock of electrical fittings and 
accessories, and a wireless demonstration parlour. 


Catalogues and Lists.—WEsTERN Exectric Co., 1тъ., Con- 
naught House, Aldwych, W.C.2.—An artistically-produced 
bocklet containing designs for ornamental loud speakers. 

Messrs. A. D. Laxa, LTD., 42, Berners Street, Oxford Street, 
W.1.—An illustrated booklet «containing a description. of 
“ Macbeth ” artificial daylight for colour-matching purposes, 
&c. | 

Messrs. В. A. Lister & Co, lab., 53, Victoria Street, S. W.1. 
—An illustrated brochure dealing with applications of the 
“ Lister-Brustcn ” automatic electric lighting plant. 

THE ELECTRICAL. APPARATUS Oo., Lap., Vauxhall Works, 
South Lambeth Road, S.W.8.—Leaflet HI9P/6, giving an 
illustrated . description of '' Vauxhall " control pillars for d.c. 
motors. T i | 

Messrs. Veritys, LTD., Aston, Birmingham.—The first com- 
plete catalcgue issued by the firm since the war. It consists 
of 240 pages of concise information relating to power, control, 
and illumination—inotors, switchgear, industrial lighting 
fittings, fans, &c. -It is prefaced with a few pages of usefu 
data, and rounded off with.an jndex. A large number of 

‚ Mlustrntions appears. H 

Messrs. W. Н. SvapeN & Co., Lrp., Glenny Road, Barking. 
—A etock list of a.c. motors and d.c. motors and dynamos. 

Tug Sun ELrcrRicaL Co., Lrp., 118-120, Charing Cross 
Road, W.€.2.—April price list of electrical supplies, including 
radio valves, switches, lampholders, cut-outs, fuseboards, 
cables, &c.- ' 

THe Miptanpd ELECTRIC MaNUFACTURING Co., Lro., Barford 
Street. Birmingham.-——An: illustrated pamphlet describing a 
new pattern of " Kantark ” distribution board. 

Messrs. FERGUsON, Pawn, Lro., Higher Openshaw, Man- 
chester.—Catalogue Section 60 Al, illustrating and describing 
field-breaking switches for circuits of up to 650 V. 

THE LONDON TELEPHONE (NEW SysTEM) Co., Lrp., Donington 
Hcuse, Norfolk Street, Strand, W.C.2.—An illustrated leaflet 
advertising the firm's inter-communication system. 

Messrs. RANSOMES, Sims & JEFFERIES, I/TD., Orwell Works, 

. Ipswich.—An illustrated mailing card advertising d.c. dynamos 
апа motors. y | 

THE Ввітіѕн Evectric TRANSFORMER Co., Lro., 50, Oxford 
Street, W.1.—An illustrated and priced pamphlet dealing with 
two types of electric cooker for domestic purposes, and an 
electric kettle. 

From the ENFIELD Epis wAN CABLE Works, LTD., of Central 
Ilouse, Finsbury Square, E.C.2, we have received а wall 
calendar with monthly tear-off sheets from March to December, 
1923. Each sheet is also a quarterly calendar. The pictorial 
design includes views of the company's cables in course of 
laving, and of the works in which they are made. 


Russian Electric Steel.—The State works, known as the 
Electro-Steel, is the only works of its kind in Russia which 
produces special qualities of steel. According to a report of 
the turnover of the works in the last quarter of 1922, difficul- 
ties were experienced in disposing of the production down to 
October, hut matters in this respect slightly iniproved in the 
pp montlis, although the sale prices are said to have been 
high, | | 

A Russian Electrical Credit Company.—at the recent first 
meeting of the Electrical Credit Co. їп Moscow the directors 
were authorised to take steps for securing adequate working 
capital and for obtaining loans from the State. lt was men- 
tioned that the State Bank had expressed: a. wish to participate 
in the company to the extent of 50 per cent. of the share 
pital. This was admitted to be desirable provided that the 

ussumption of such an interest would not make any alterations 
‘jn the basic principles of the company’s activity, and with 
this point in view the directors were empowered to enter into 
negotiations with the State Bank. 


Employment im Swedish r Industry.—The 
official statistics published in the Swedish Economic Review 
for the March quarter show that at January Ist, 1923, the total 
number of emplovés in the mechanical industries of Sweden 
was 28,200, as compared with 26,400 ‘at October 1st, 1922. 
During the period referred to workers in machine’ shops in- 
“б creased ‘from 18,400 to 19,900; those in the electrical indusrty 
froin 4,200 to 4,400; and those in shipyards from 3,700 to 3,900. 
: At the beginning of 1023 wages were, roughly speaking, 40 per 
cent. lower than the highest figures for 1920. 


Electrifying the Queensland State Mine.—In an attempt to 
capture the coal markets of the East. the Queensland Govern- 
ment intends to equip the State coal mine at: Bowen with 
electric light, electric coal eutters, ind. eectric locomotives. 
Mr. Д. W. Brophy, general superintendent of the Queensland 
State Coal Mine. has made an exhaustive inspection of the 
Maitland (N.S.W.) fields and their equipment.—Hcuter'a Trade 
Service (Melbourne). 


· The advertising value of a good -‘‘ catch’ phrase "" 


- soul of a successful slogan. 


~ 


Steel Trade Improvement.—In the course of their report 
for the year 1923 tne directors of Hadtields, Ltd., state: ` ‘Lhe 
engineering dispute, which lasted 13 weeks (March llth to 


June 13th, 1922) had a very serious effect on the company's 


operations. The great and protracted shortage 1a the demand 
for steel and engineering products, generally has also caused 
your directors much anxiety. There are nów, however, marked 
signs of improvement in this direction." ` | 


Yorkshire District Industrial Council.—At the meeting of , 
District Council (No. У) for the baectncity Supply Industry 
(Yorkshire, &c.), at Shettield, on April 11th, an intimation was 
received from the York Electricity Committee that it wished 
to abandon its membership of the Council. The matter is 
to be reported to the National Council with a view то per- 
suading the York Е.С. to alter its decision. ' PEE. 

A copy of an application for perinission to increase the price 
of electricity was received from the Ilkley U.D.C. The secre- 
tary stated that the District Council had opposed the applica- 
tion as the Ilkley U.D.C. had not adopted the rates und con- 
ditions laid down. The annual meeting is to be held at Leeds 
on May 9th. | | E 


The Electrical Development Association.—The officers for 
the year 1923-24 are: President, Mr. W. B. Woodhouse, 
M.I.E.E.: vice-presidents, Ald. W.. Walker, A.M.LE.B., and 
Mr. A. F. Berry; and chairman, Mr, S. T. Allen, M.I.E.E. 
The following are new members of the Council: B.E.A.M.A,, 
Messrs. E. E. Sharp and F. Wallis; I.M.E.A., Mr. R. B. 
Mitchell; London Companies, Major Richardson; Power Com- . 
panies, Mr. Е, Boys; Provincial Companies, Mr. H. Bentham ; 
Lamp Makers, Mr. P. J. Brewer; and Wholesalers’ Federation, 
Mr. R. Smith. ie ae Ste. 7 

In our advertisement columns to-day particulars эге 
given of an “electrical slogan " competition which has been 
arranged by the British Electrical Development Association. 
is . well 
known; what is wanted is a slogan which will appeal to the 
non-electrical person. ‘‘ Use Electricity '" 18 all very well in 
its way, but it lacks that unspoken implication which is the 
Such phrases are the result of 
inspiration, and not of .elaboration of an idea. 


Book Notices.—‘‘ Wireless Telephones," by J. Erskine- 
Murray, D.Se., &c. (844-16 pp.). London: Crosby Lockwood 
and Son. Price 4s. 6d. net.— This is & third edition of a work 
in which an attempt is made to convey & general idea of what 
wireless telephony is in a small space and in a '' popular ” 
manner. By a copious use of analogies, the principles of the 
art are explained, and, on the practical side, many hints on the 
working of apparatus are given. — ` 

"Special Steels,” by Thos. H. Burnham, B.Sc., Hons. 
(London). With a foreword by Sir Robert Hadfield, Bart., 
upon whose researches the work is chiefly founded. (194 pp.; 
40 figs.). London: Sir Isaac Pitman & Sons, Ltd. Price 5s. 
net.—In a comparatively small compass the author has made 


2 review of an industry which is rapidly assuming more im- 


portant proportions. ‘The material upon «vhich the book is 
based has been taken for the greater part from the various 
papers, &c., written by Sir Robert Hadfield; а list of these - 
is given in an appendix. After a few preliminary remarks 
upon the importance of iron and steel, the author deals 
generally with the constitution and manufactüre of special 
steels—mechanical and heat treatment, rolling, annealing, 
&c. The following chapters treat of nickel steel; chromiüm 
steel: silicon steel; manganese steel; tungsten steel; other 
ternary steels; nickel-chrcmium steel; chromium-vanadium 
steel; and high-speed tool steel. "The final chapter is devoted 
to a review of recent developments, showing the trend of 
progress and touching upon such matters'as the examination 
of steels by X-rays, spectroscopic analysis, colloidal chemistry, 
&c. The first appendix is devoted to carbon steel; the second 
is the list of Sir Robert Hadfield's papers previously referred 
to; Appendix III is a list of symposia of the Faraday So- 
ciety; and the last appendix is а ccinparative table of physical 
end mechanical properties of a number of types of steel. The 
volume concludes with a short bibliography and an index. 
'" The Colliery Year Book and Coal Trades Directory "" (pp. 
Ixxx +844). London: The Louis Cassier Со., Ltd. Price 
21s. net.— This is a first edition of a directory of ‘considerable 
size which is likely to be of great service to all in the coal 
industry or connected therewith. It will be sufficient to men- 
tion a few cf the sections to show the scope of the yeat-book. 
At the commencement a full list of the personnel at the 
headquarters and of the inspection department of the Mines 
Department is given. There follows particulars cf owners’ and 
miners’ associations; an alphabetical list of colliery cwners 
and officials; Home Office Regulations; a review of the 
mining industry during 1922; statistical tab'es of resources, 
production, exports, costs, consumption, &c.; and the’ terms 
of settlement of the dispute of 1921. About a hundred pages 
are devoted to articles of a technical: nature, and these include 
“ Electricity in Mines," by Major E. I. David. M.E.E.E.; 
“ Blectrie Winders for’ Collieries”; "' Lew Temperature 
Carbonisation "; and "Lighting in Mines," by H. W. Richard- 
son, A.M.LE.E. There is also a list of scientific and technical 
institutions, and a short directory of electricity supply under- 
takings with the names of the chief enginecrs. This brief 
summary does not exhaust the informaticn contained in the 
volume, which is a veritable cyclopedia of mining data. 


+ 
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e Practical Electric Light Fitting," by В.С. Allsop, (Pp. 
*n5). London: Sir Isaac Pitman & Sons, Ltd. Price Vs. 6d. 
net.—This is the ninth edition of a work claimed to have 
peen the earliest of its kind; it was originally published in 
1S. ‘Lhe present edition, naturally, bears very йе reseni- 
blance to the first, except in its arrangement. The revisions 
in the present edition are of a minor nature; the work now 
describes ail the modern surface wiring systems, types of elec- 
tricity meters, testing sets, Же. The book is essentially. prac- 
tical; theory plays but a мпа part in its scheme. - 

“ The Journal of the Junior Institution of Engineers." Vol. 
ХХхАШ, Part УП, April, 1922. Pp. vii+õt. ^ London : Per- 
cival Marshall & Co. Price 2s.—This part contains a portrait 
and short biography of the President, Capt. M. P. H. Вата! 
Sankey, ŒB., C.B.E.; a paper on" Rolling Mill Machinery," 
by R. €. D. Fell; reports of "' lecturettes © on "~ KVA and its 
Measurement," by G. F. Shotter; " The Characteristics, 
Operation, and Maintenance of Underground Cables," by 
A. J. Tracey, &c.; notes of visits to works, &c.; and pro- 
ceedings of local sections. | . 

“© Electrie Cranes and Hauling Machines,” by F. E. Chilton, 
A.M.LE.E. (114 pp.; 49 figs.). London: Sir Isaac Pitman 
and Sons, Ltd. Price 2s. 6d. net.—The opening chapters of 
this little work deal with general considerations in the applica- 
bon of c electricity to hauling, hoisting, and conveying 
machinery, and such pointes as motors, braking, and control 
art briefly dealt with. Departing from the general to the par- 
баг, the author proceeds to describe overhead traveling 
cranes; electric transporters; ^" Goliath "" cranes and under- 
hung jib cranes; level luting jib cranes; accessory appliances 
for cranes: electric capstans; electric winches; and electric 
haulages and winding gear. [n each section full consideration 
is given to standard systems, and many diagrams and illus- 
trations accompany the descriptions. 

^ Electric Wiring," by W. C. Clinton, B.Sc., M.LE.E. 
(195 pp.; 105 figs.) London: John Murray. Price За. 6d. 
net.—1he seventh edition of this '' primer for the use of 
wiremen and students " has undergone but little alteration. 
‘The new notation for cables has been substituted for the 
oid, and the sections relating to are and incandescent lamps 
have been revised. | 

Post Office. Electrical Engineers’ Journal." Vol. XVI, 
Part I. April, 1923. 
Price Js. net. 

" Mercury Ores." by E. Halse. 
John Murray. Price os. net. " 

— The Dynamo: Its Theory, Design and Manufacture," by 
C. C. Hawkins. Vol. П. Pp. xvi-322; figs. 442. Price 15s. 
net. “| Costing and Price-Fixing,”” by d. M. Scott-Max well. 
Pp. xii-211; 21 figs. Price 5s. net.” Electric Motors : their 
Theory and Construction," by H. M. Hobart. Vol. | 1. 
" Direct. Current," third edition. Pp. xviT419; 873 figs. 
Price 15s. net. London: Sir Isaac Pitman & Sons, Ltd. | 

e Seience Abstracts," А and В. Vol. XXVI. Part 3. No. 
303. March 25th, 1923. London: E. & F. N. Spon, Ltd. 
Price 3s. each. | 

“The Transactions of the South African Institute of Elec- 
trical Engineers ". (February, 1923). Johannesburg : The In- 
stitute. Price 2s.— This. issue reproduces Mr. W. А. Gillott'& 
paper (read before the I.E.E.) upon ‘Domestic Load Build- 
ing"; papers on." Lourenco Marques Time Signals, and 
* Some Characteristics of. the Therinionie. Valve ©; and a dis- 
cussion on a paper, ` Operating. Experience of the System ol 
the Rand Electric Power Companies.” 


Pp. ix+101. London: 


A New Association.—\ccording to announcements appear- 
ing in the Birmingham newspapers, ап  assocrition of large 
users of brass and copper (sheet and strip) has been formed 
to secure mutual co-operation and to promote the welfare 
and interests of members in relation to supplies of sheet and 
strip brass and copper. Manufacturers using 140 tons per 
annum, or more, are invited to write to the secretary, Mr. 
Pereival P. Richards, F.C.A., Box 18, Chamber of Commerce 
Buildings, Birmingham. 


Duplex Mono Recorder.—Messrs. James Gordon & Co., 
Ltd., have recently acquired the licence for the manufacture 
and sale in Great Britain of the duplex meno recorder. flue 
das analysis apparatus which automatically records оп one 
chart both CO, and combustible gases. A pamphlet is. in 
course of preparation. 


Electricians’ Wages.—The Daily Dispatch states that by 
an award of the Industrial Court the wages of electrical fitters, 
electricians, wiremen, and equivalent grades in the No. 2 Area 
will he increased by 34d. per hour. The negotiations arose 
out of the fact that in many cases these skilled workers were 
getting less pay than many semi-skilled men, The men asked 
that their Wages should net be governed by the standard dis- 
triet engineering rate, and this has been conceded by the 
Court. 


Swedish Turbines for Russia.— «gens Nyheter learns that 
Karlstads Mekaniska Verkstad has received an inportant order 
for eight large turbines for Russia. The first of this number, 
now under constroction at Kristinehamn, is one of the largest 
eo far made in Sweden, having a capacity of 11,890. h.p. 
This turbine will be exhibited at Gothenburg.—Aeuter’s Trade 
Service (Stockholin). 


London: ЕЁЯЕСТИ!СА, Review, LTD. 


New Zealand's Trade with Germany.—The Wellington 
(N.Z.) Chamber of Commerce has urged the Government to 
postpone tbe lifting of the embargo on trade with Germany 
until January next, on the ground that merchants have alreaay 
ordered goods for next Christmas trade, and great loss will be 
entailed if German manufacturers are allowed to enter the 
country before then.—Reuter's Trade Service (Melbourne). 


Mr. W. L. Hichens on the Industrial Position.—In the 
course of his speech at the annual meeting of Сашше Laird 
and Co., Ltd., at Sheflield, on April Lith, Mr. W. L. Hichens, 
the chairman, said that up to the present their hopes that 1923 
would be an nuprovement on 1922 had been Justitied so far as 
the volume of work was concerned. 1n the steel industry and 
in the railway carriage and wagon business 'orders were cer- 
{айну more plentiful than a year ago, although the flicker in 
shipbuilding seemed to have died. down. The French 
end Belgian operations in the Ruhr district had tem- 
porarily stimulated the iron and steel and coal industries of 
this country, orders having been diverted here which would 
otherwise have been placed abroad, but the speaker expressed 
the belief that our industries would have been better oft in the 
long run if the French had not embarked upon their great 
adventure. Our own prosperity depended ultimately upon the 
peace, order and progress of the whole world. The industrial 


weather, in Mr. Hichens's opinion, was as unfavourable as 


ever and they were not justified in looking with any con- 
fidence to a long-continued improvement. The prices at which 
orders were taken in their industries were still so low that, as 
a rule, they yielded no profit. They were able to show a profit 
of £145,000 for the past year because the accounts included the 
results of contracts taken in more fortunate times, and because 
it sometimes happened that by skilful management and good 
buying of materials a contract which threatened loss was 
brought to a more fortunate issue. That had happened 
several times with them. In referring to the company's various 
investments Mr. Hichens said that these had not been 
materially altered during the year. The Tranmere property, 
their shareholding in the Midland Railway Carriage & Waggon 
Co., and their holding in the English Electric Co. made up 
together about four-fifths of the total under that heading. 
They had every reason to be satished with the results of the 
Midland Railway Carriage & Waggon Co. During the vear 
Mr. Bailey becaine managing director of these works, as well 
аз of the Nottingham Carriage & Waggon factory. The co- 
ordination that he had been able to achieve between the two 
works had been of the greatest possible benefit. Bearing in 
mind the scarcity of orders and the famine prices which re- 
sulted from keen competition both places had done remarkably 
well, and it was quite clear that they had established them- 
selves in a strong position for securing future orders. The 
English Electric Co. had, of course, suffered from the prevail- 
ing depression, but under the circumstances the results of the 
year appeared to have been satisfactory. 

The speaker, in alluding to the contingent liability for calls 
in the United Steel Corporation of Asia, Ltd., in which they 
were Interested jointly with Messrs. Bird & Co., said that the 
condition of the iron and steel market in India at present was 
such that there was no immediate hkelihcod of an active de- 
velopment. They did not anticipate, therefore, that any further 
calls of more than a trifling amount would be made in the near 
future. Some day, however, the great deposits of iron ore, 
coal, and limestone in India would be developed, and they 
should be in a position to participate in that development. 


Austrian Companies.— The Cable Works and Cable Indus- 
try Co., of Vienna, has decided to pay a dividend at the rate 
of 28 per cent. for 1922, being the same rate as 1n the previous 
year. The net profits. of the Felten & Guilleaume Co., of 
Vienna, are returned at 3,397 million crowns for 1922 and the 
dividend is at the rate of 3,000 crowns per share. 


British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned :— : | | 

Wal-Kall. No. 431,146.. Class 11. Electric bonding boxes 
of ordinary metal.—The Walsall. Hardware Manufacturing Co., 
Ltd., Hatherton Works, Ablewell Street, Walsall, April 11th, 
1023. 

Electredrome. No. 432,658. Class 18. Eleetrie lighting in- 
stallations, electric heating and cooking appliances, electric 
bell svstems, and electric are welding plant.—John C. White, 
1, Cumberland Street, Deansgate, Manchester. April 11th. 
1033, | | 

Morsophone. No. 428,949. Class 8. Electrically-operated 
apparatus for teaching the Morse code.—Walter Grafton, and 
Son, Ltd., Footscray Road, Eltham, london, S.E.9. April 
Lith, 1023. 

Ampliphone. No. 433,422. АП goods in Class 8.—Harry W. 
Harris, 63, Tyrwhitt Road, St. John's, London, S.E.1. April 
lith, 1923. " 

Sentinel. No. 434,055. Class 8. Wireless instruments and 
apparatus and electric accumulators.— Sentinel. Trading Co., 
Ltd., Sentinel House, Southampton Row, London, W.C.. 
April Hth, 1923. | | 

Duply. No. 433,951. Class 5N. Electric insulating 
materials.—H. D. Symons & Co., Ltd., 196, Deansgate, Man- 
chester. April llth, 1923. 
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Foreign Exhibitions.—The Organising Committee of the 
Cologne Fair proposes to hold the Fair trom September 9th 
to 15th instead of from Мау 6th to 19th. This decisicn is 
stated to be due to the unsettled conditions in the Occupied 
Territory and the difficulty of communication with the rest of 
Germany.—Heuter (Cologne). x1 | 

SWITZERLAND.—The Seventh Samples Fair opened at Bale cn 
Saturday last, and will be continued until April 24th. An 
especially interesting section is devoted to electricity. The 
machinery and transport sections also afford many objects 
of much interest. Some 900 Swiss firins are represented, in- 
cluding the principal concerns cf the country.—Heuter's Trade 
Service (Bale). 


New French Companies.—There has been formed at 
Paris (25, Rue de la Pépiniére) a company styled Electro- 
Chimie de Brignoud, with a capital of 7,100,000 fr., for the 
manufacture of electrometallurgical and electrochemical pro- 
ducts, and the generation and application of electrical energy. 

With a capital of 1,000,000 fr. has been embodied at Paris 
(17, Rue d'Athènes) the Nord. Africaine. d'Electricité, Gaz et 
Eau, a company which proposes to produce and utilise elec- 
tricity, gas, and water In North Africa. 

Milletre et Dive is the style of a company formed at Paris 
(253, Rue des Pyrénées) for trade in inagnetcs and insulat- 
ing substances. Capital, 185,000 fr. 

There has been established at Decize (Place du Champ du 
Foire) the Union Electrique du Niyernais, with a capital of 
650,000 fr., to take over from the Socicté d’Electricité de 
Decize an electric light and power business. : 


The Woman's Exhibition.—The second Woman's Exhibi- 
tion, organised by the Daily Express, was opened at Olympia 
on April 12th. 
show js as gocd or better than last year's, the electrical side 
has been sadly neglected. Electric cooking seems to have been 
avoided altogether, and heating is inconspicuously represented 
on one or two stands by small bowl fires. Vacuum cleaners 
are represented; in addition to the " Hoover ” and " Eureka," 
Messrs. GILLESPIE &  BEALES show "' Nilfisk " cleaners of 
stationary and portable patterns. On two other stands a low- 
priced Geriman product has made its appearance. Electric 
washing is demonstrated by Messrs. Beatry Bros., І70., with 
" White Сар” and *“ Red Star" washers and ironers. 
Messrs. FRANK Feesey & Co. also show * Cascade " washers 
und ironers. 

Messrs. CHas. FER & Co., Lrp., have a varied collection of 
small appliances of Continental manufacture, including fans, 
irons, kettles, and lighting fittings, and the toy cooker re- 
cently mentioned by us in connection with another exhibition. 
Тнв Rocers ELECTRIC Sates Co. (Great Britain) shows high- 
frequency electro-inedical apparatus, vacuum cleaners, fans, 
immersion heaters, &c. А similar stand is that of the 
STERLING CORPORATION (GREAT Britain), Lep., which shows 
h.f. apparatus, immersion heaters, and radio apparatus (a 
small display). Messrs. Dang, Forty & Co., Lrp., exhibit 
'" Radio-Teleola '’ cabinets for wireless reception, as well as 
panels. An electric gramophone with an automatic switching- 
> device (the '' Electromophon ”) is exhibited by PURCAR, 

TD. | 


Local Exhibition. — GiuwsBy.—AÀn electrical exhibition, 
organised by the Corporation Electricity Committee, was held 
at the Town Hall from April 9th to 12th, and eight local con- 
tractors tcok part in it. Lectures on the use of electricity 
for domestic purposes were given by Lt.-Col. Vignoles, D.S.O. 
(borough electrical engineer), and Mr. Leak, of the British 
Electric Transformer Co., Ltd., and demonstrations of cook- 
ing were also arranged. The Corporation supplied. electricity 
yratis and carried out. the advertising of the show. It is 
reported that many sales have resulted from the exhibition, 
including 25 cookers of the "' Tricity '" pattern. | 


The Theatre Royal, Manchester.—Referring to the 
article on the electrical equipment of this theatre which we 
published in our issue of March 30th, Mr. J. C. Elvy, M.I.E.E., 
who collaborated with Mr. J. W. Barber, C.B.E., as consulting 
engineers, informs us that the following firms supplied parts 
of the equipment :—Messrs. C. B. Davis Cash & Co. (fittings) ; 
Messrs. Hunter & Hyland, Ltd. (curtain motor gear); Messrs. 
Austin Walters & Son (electric signs and fire shutters); Messrs. 
J Frank Brockliss, Ltd. (are projectors, erected by the Cinema 
Engineering Equipment Co.); the Sturtevant Engineering Co., 
l.td. (vacuum cleaning equipment); and Messrs. Keith Black- 
man & Co. (ventilating and heating apparatus). 


For Sale.—Wolverhampton Corporation Tramways Com- 
mittee hus for disposal a number of single-deck single-truck 
traincars equipped with G.E.C. motors. ` ; 

Messrs. Veryard & Yates, Ltd., will sell by aucticn on 
May 2nd and following days at Ravenswood Road, Balham, 
electrical equipment, wireless, telephone and telegraph ma- 
terial) &c. | 

Bradford Corporation has for disposal one Corliss vertical 
engine coupled to a 1,000-kW Westinghouse d.c. generator, 
with condenser, pumps, &c., and one 350-kW "Willans-E.C.C. 
d.c. generating set, &c. (See our advertisement pages to-day.) 


Although from а general point of view the 


Price Reductions.—The Aster Engineering Co., Ltd., an- 
nounces:à reduction in the price of the ‘Aster British 
Light” generating plant. —— | | | 
_Messrs. C. А. VANDERVELL & Co., Imb., announce reduc- 
tions in the prices of the standard model " Ford " battery 
and the *‘ model de luxe " pattern, with Willard threaded 
rubber separators. 


i 


LIGHTING AND POWER NOTES. 


Australia.—HYDRO-ELECTRIC SCHEME.—A scheme is in hand 
for utilising the Snowy River for generating electricity. A 
dam will be built below Jindabyne. 150 ft. in height, with a 
flow of 1,100 cu. ft. per second. It is estimated that the total 
power obtamable is 200,000. h.p. ; 

VicroRiA.—The Victorian Government has decided to set 
aside £100,000 to enable the Electricity Commissioners to 
extend high-pressure mains and low-pressure distributors to 
country centres desirous of using current from Morwell. 
Applications have been received from 16 rural municipalities 
desirous of taking advantage of the power supply, and vary- 
ing schemes have been prepared to meet their needs, each 
being based on an existing assured mnarket.—Reuter's Trade 
Service (Melbourne). 

MELBOURNE (Vic.).—The electricity supply undertaking of 
the City Council for the year ended December 3186, 1922, 
showed a gross profit of £160,134, or an increase of £58,333 
over the year 1921. The Council has decided to reduce, as 
from April lst, the price of electricity for other than lighting 
purposes by 0.3d. per kWh, and by 4d. per kWh for lighting. 
The Electric Light Committee has recommended a reduction 
of 20 per cent. on the hire charges for electric motors.— 
Reuter’s Trade Service (Melbourne). 


Bradford.— New PrANT.—At the City Council meeting last 
week, the deputy chairman of the Electricity Committee 
stated, in connection with the proposed expenditure of 
£190,649 for new plant, that consumers were Increasing at the 
rate of a hundred per month. The plant was capable of deal- 
ing with a maximum load of 33,000 kW, but it was estimated 
that next winter the demand would be for 36,000 kW and for 
40,000 kW a year later. The use of water power for generating 
purposes had been suggested, but it was out of the question. 
Alderman R. Johnson said that he hoped this would be the 
last expenditure on the Valley Road works, and trusted that 
the Electricity Committee would in future look to the Apperley 
Bridge site, which offered better opportunity for developments. 

Bristol.—ExTENsiON oF Mains.—The Electricity Committee 


proposes to borrow £120,000 for the extension of mains during 
the next three years. 


Burton.—ExTENsioN or SuprrLy.—The Town Council has 
agreed to give a supply of electricity to the Coton Park Col- 
liery at a cost of £3,500. The company will pay £1,500 the 
first year and £3,000 per annum for the next four years. 


Calne.—Evectricity SuprbPLy.— The Town Council has de- 
cided to oppose the application of the promoters of the West 
Wilts. Electricity Order, and to have its own Order prepared 
and deposited forthwith. 


Canada.—New Power Company.—A company has been in- 
corporated under the name of the Hawkesbury Industrial Cor- 
poration, Ltd., to develop electric power for lighting and 
manufacturing purposes at the town of Hawkesbury, on the 
Ottawa River. Mr. Edmond Proulx, L'Original, Ontario, is 
the chief promoter of the company, the capital of which is 
$100,000.—Zcuter's Trade Service (Ottawa). 


Cardiff.—Wirinac or Hovuses.—The Town Council has de- 
cided to extend its electricity mains to the Ely housing site, 
both for public and private lighting. 

Continental.—France.—A Bill to open a credit of 600,000,000 
fr. for the establishment of rural electricity supply networks 
has recently passed the French Chamber. ‘The money will be 
granted in the shape of loans to the bodies formed by the 
departments or communes interested, who will guarantee the 
repayment and interest. The loans granted will not exceed 
half the capital subscribed in each case, and will be repayable 
within 30 years. TP 

Application for a concession to distribute electricity in 17 
communes of the department of the Ain has been made by 
the Syndicat. [nter-communal de Saint André de Corcy. 

Messrs. Petitjean Frères, manufacturers, of  Montagney 
(Doubs), have applied for a concession to supply electricity 
for all purposes to 24 communes, four being situated in the 
neighbouring Haute Sadne department. | " 

The plans are now being prepared for the electrification of 
57 communes in the department of the Allur. Electrical 
energy will be furnished to 30 of these communes by the 
Scicries et Usines Hydroclectriques de la Sioule. and to tho 
remainder by the Société d'Electricité Générale de. Saint- 
Etienne. AE 

Russia.—It is announced from Petrograd that the North- 
Western Economic Council has under consideration the exten- 
sion of the '' Red October ” station (the former Utkina works), 
which is the only station jn the district which is operated 
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with peat fuel. Tt is intended to increase the capacity of the 
station to 20,000 kW, and for this purpose application has 
been made to the Council. of Labour and Defence for the 
delivery of the 10,000-kW  turbo-generator ordered abroad, 
and for the opening of credita by the National Commissariat 
of Finance for the working of the station. 

As a result of the difficulty in obtaining fuel, the adminis- 
tration of the municipal. undertaking at Кіе has proposed 
a scheme for the utilisation of ‘the River Desenke for genera- 
ting electricity. The district Economic Council has sug- 
кемей to the authorities that the project should be subsidised 
und measures taken for its completion in two months. 

The Ural Industries Bureau has agreed to grant a conces- 
sion to a French company to erect a power station in 
Ekaterinburg. A scheme is in hand for the construction of 
another power station in the town to supply energy for both 
public and district industrial purposes. 


Crowthorne (Berks.).—E.ectriciry Suppty.—The York 
Town and Blackwater -Gas Co. is making a canvass of the 
residents of Crowthorne and Sandhurst, with the object of 
ascertaining the probable number of consumers of electricity. 


Darfield (West Riding).—ExectRicity Suppty.—The Urban 
District Council has upplied to the Yorkshire Electric. Power 
Co. for terms on which it would bo prepared to supply elec- 
tricity in the district. , 


Dumfíries.—INcnEAsED ELECTRICITY CHaRGES.—The Town 
Council has decided to increase the'charges for electricity 
from 7d. to 8d. per kWh for lighting, and from 4d. to 44d. 
per kWh for power. It has also been decided to let out for 
hire electrical fittings апа appliances. 


Eccles.—Loa4N.—The Town Council has applied to the Elec- 
tricity Commissioners for sanction to а loan of £7,000 for 
transforming and converting plant with a view to utilising the 
present 8-phase bulk supply, taken from the Lancashire Electric 


о Co. during such hours as the Council’s stution is shut 
own. 


. Irish Free State.—Cosy (QUEENSTOWN).—At a recent meet- 
ing of the Urban Council, the town clerk stated that he 
had received estimates from the local gas company for the 
public lighting of the town, and also from the local electric 
lighting company. There appeared to be no reduction made 
by the gas company and very little by the electric lighting 
company. The Council considered that, as the cost of coul 


had decreased, both companies should be waited on by the 


Council before coming to an agreement with them for the 
lighting of the town for the ensuing vear. 

LirrEvY Power SCHEME.—AÀ company has recently been 
formed, under the title of the Anna Liffey Power Development 
Co., Ltd., to supply power for industrial and lighting pur- 
poses. It is proposed that the Free State Governinent should 
guarantee the finance and take over the working of the under- 
taking when completed, either for itself or in collaboration 
with the Corporation of the City of Dublin. The promoters, 
however, are willing to undertake the entire scheme them- 
selves, and are seeking for the grant of a licence under 
Article 11 of the Constitution. The intention is to proceed 
= AU of a private Bill, which will be lodged almost imme. 
diately. 


Keighley.—1.o4N.—The Electricity Committee has recom- 
mended the Town Council to apply for sanction to borrow 
£40,000 to cover expenditure already incurred and estimated 
to be required during the next two years in connection with 
mins and services, 


Leicester.—Yrsw's WonkiNG.—The accounts of the City elec- 
tricity undertaking (engineer, Mr. T. R. Smith) for the vear 
ended December 21st last show very satisfactory results. "The 
total revenue, from the sale of 30,714,281. kWh, and rents, 
amounted to £293,402, an increase of £32,593, while the 
working expenses totalled £107,792, as against £193,048. Of 
the gross surplus of £123,610, interest, income tax, &c., ab- 
sorbed £45,572, sub-station plant took £7,110, and sinking 
fund £20,118, leaving a net amount carried to the balance- 
sheet of £50,510. “The capital expenditure was increased to 
£1,191,659 by the purchase of machinery, acquisition of land, 
erection of buildings, &c., to a total amount of £337,538. The 
amount applied to debt cancellation, with last year's contribu- 
tion, now amounts to £300,700, and the reserve fund has a 
balance of £45,473. 0. | А 


London. — Sr. MARYLEBONE. — Loan Sanctioned. — The 
Finance. Committee reports the receipt of a communication 
from the Electricity Corninissioners sanctioning the borrow- 
ing of £195,500 for the pruvision of 1. * plant and a cooling 
tower at the electricity works.. This оп account of a sum 
of £22367, for which sanction to borrow has been sought. 
The Commissioners do not. approve the suspension of the 
sinking fund payments for two vears, while the plant is being 
erected, as they cannot agree that the immediate assumption 
of the loan charges will be a burden on the undertaking. The 
Finance Committee, however, recommends a further applica- 
tion with regard to this matter. 


Lowestoft.—T.oAx.—The Town Council is applving to the 
Electricity Commissioners for sanction to the borrowing of 
£3,500 for extensions to feeder cables. Application is also 


being made for authority to increase the maximum charge for 
electricity to 10d. per kWh 


Manchester.—Hire or CookEns.— The Electricity Committee 
proposes to let electric cookers out on hire to consumers at a 
quarterly charge of 12s. 6d. | 


Mansfleid.—ExrENsioN or SuPPLY.—The Town Council has 
decided to apply for authority to supply electricity to the 
neighbouring districts of — Sutton-in-Ashfield, Kirkby-in- 
Ashby, Huthwaite, and Skegby. It has also decided to oppose 
the application of the Derbyshire and Nottinghamshire Electric 
Power Co. with regard to the Sutton-in-Ashfield and District 
Special Order. l 


Melton Mowbray.—ELecTRICITY CHARGEs.—The Urban Dis- 
trict Council has applied to the Ministry of Transport for a 
revision of the Melton Electric Light Co.’s charges from Sep- 
tember 15th next. 


New Zealand.—HurT VaALLEY.—According to a report by 
Н.М. Trade Commissioner at Wellington, the proposal of the 
Hutt Valley Electric Power Board to raise a loan of £200,000 
for the installation of electricity in the Hutt Valley district was 
carried by a large majority at a recent poll.of ratepayers in 
the district. Power to an ultimate capacity of 2,000 kVA is 
to be supplied from the hydro-electric station at Mangahao. 


Northwich.—EurcrRicitY  ScoPPLY.—The Urban District 
Council has applied to the Northwich Electric Supply Co. for 
terms on which it would be prepared to give a supply of 
electricity for lighting in certain portions of the Council's area. 


Price Reductions.—IsuiNGTON.—The 100 per cent. increase 
on pre-war charges has been reduced to 50 per cent., repre- 
senting an annual amount of £51,000. : 

DanniNGTON.—Power: maximum demand rate, 43 per 
annum per kW and id. per kWh; restricted-hour maximuin 
demand rate, £2 per annum per kW and #4. рег kWh; sliding 
scale rate, first 500 kWh 184. per kWh, next 500 kWh, 184. per 
kWh, next 2,000 kWh 134. per kWh, und all energy in excess 
of this amount id. per kWh. 

HiGH WycomBe.—Power : first 100 kWh 6d. per kWh, next 
UE 34d. per kWh. АП energy al'ove this amount 2d. per 

Vh. | | i; 

LLANDILO.-—Lighting, a reduction of 2d. per kWh; power, 
a reduction of 1d. per kWh. 

SaLronD.—Heating and power from 65 per cent. to 50 per 
cent. above the pre-war rate. 

SOUTHPORT.—Lighting : from 7d. to 64d. per kWh; lighting 
business premises, maximum demand, from öd., 6d., and 4d. 
to dd., ód., and 9d. Domestic power and heating: flat rate 
2d. per kWh, with 14d. per kWh for each summer quarter and 
lid. per kWh for the winter quarters. Industrial power: 
flat rate of 2d. Iong-period consumers will have the alternative 
of a maximum demand tariff on the basis of £5 per kVA of 
maximum demand per annum, plus jd. per kWh, the charge 
not to exceed 2d. per kWh. 


Tredegar.—EttEcrniciTY iN. Bvrk.—AÀs the outcome of a 
deputation of tradesinen, who desire a supply of electricity, 
the Urban Council has decided to ask the South Wales Elec- 


trical Power Distribution Co. for its terms for a supply in 
bulk. | 


Wakefield.—l.oax.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
£5,000 to meet the cost of consumers’ services and cut-outs 
provided during the financial year 1922-23, and the provision 
of future services and cut-outs. | 


Warrington.— New PraNT.—AÀ new Brush-Ljungstróm tur- 
bine, of 6,000-kW capacity, has been put into commission at 
the electricity works. í 


Watford.—Loan SaNcTIoNED.—The Town Council has re- 
ceived sanction to a loan of £25,000 for electricity purposes. 
The total applied for was £39,000 and: the Commissioners have 
intimated that they will be prepared to consider sanctioning 
the borrowing of any further sum required when the actual 
total expenditure has been approximately «ascertained and 
details have been furnished. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—Buexos Atres.—A further development. із re- 
ported in connection with the proposed-revision of the fares 
charged by the Anglo-Argentine Tramways Co., mentioned in 
our last issue- The company has expressed its willingness tu 
undertake the construction of a subway at а cost of about 
five millions sterling, but states that unless it 1s permitted to 
charge a 15-cent fare it will be unable to undertake the work, 
which is of great public utility, It 1s thought that the reason 
why the municipality desires to reduce the present fare from 
12 to 10 cents is to enable it to take the latter figure as a 
basis upon which to place the 3-cent increase. now. suggested 
by the company. 
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Australia.—AbpELAIDE.—The 32nd half-yearly statement of 
accounts of the Adelaide Tramway Trust shows a total 
revenue of £303,624. Working costs amounted to £211,614, 
leaving a gross profit of £92,010. Interest, &c., absorbed 
413.791 and £12,079 has been placed to reserve for renewals, 
leaving a net surplus of £27,179, making the accumulated 
surplus to date £33,320. Extensions are being carried out 
at the Port Adelaide power station, a 6,000-kW turbine being 
in course of erection and the transmissicn pressure is being 
increased from 11,000 V to 33,000 V. Fifty new cars are on 
order: and extensions are being varried out on various routes. 


Boltog.—Track | RENEWALs.— The borough engmeer (Mr. 
E. 11. Morgan) has been instructed to obtain tenders for 
special track work required for the Town Council. 


Bradford.—RaiLLESs Car SCHEME ABANDONED.—Following 
on the abandonment of parts of the proposed extensive scheme 
of railless trolley vehicle services between the city and the 
areas of various surrounding district councils, the City Council 
lust week abandoned the proposed railless car scheme to 
Shipley and Bailden. .. 

Continental, —SrA1N.— Application has been made by Don 
Angel: Vila Periquet for.:t concession. to construct an electric 
trtiway fron! Lerida to Pont de Suert. `. > > 

The Sociedad- de Tranvais Electricos de Granada has com- 


pleted a further section of its line to the port of Motril. The- 


total length of line now completed is JOO km. 

Swepen.—Three.of the leading directors of the State Rail- 
wavs have returned from Switzerland, where they have been 
engaged in. the.stady of the electrification of railways., In an 
interview the directors said that they expected it would be 
possible to begin the’ electrification of the ‘line.’ between 
Gothenburg and Stockholin’ in two or three months’ time. 
The work, they estimated, would be completed in two years. 
The Riksdag made a grant of funds for this purpose some time 
ago.—£Reuter's Trade Service (Stockholm). | 

GERMANY.It 18 reported from Essen. that the occupying 
authorities. of ‘the Rubr have issued an order requiring the 
tramways to pay over to the former 10 per cent. of the re- 
celpts. 
brought to.a standstill if the demand is persisted in. 

Darlington.—Track IMpROVEMENTS.—With a view to im- 
proving the tram service from the Market Place to Cockerton 
the Corporation has decided to extend the loops, enabling it 
lo run a ten-minutes’ service. | 

Glasgow.—INQquiny.—The Ministry of Transport held ап 
inquiry on April 10th into the appligation of the Corpcra- 
tion for a Provisional Order to purchase the Paisley tramways 
and the subway railway, and to construct certain new tram- 
ways. Mr. H. P. Macmillan, K.C., for Glasgow, dealing with 
the section of the Order relating to the Paisley tramways, 
stated that the proposal was that the company ‘should sell 
its undertaking to the Glasgow Corporation for £250,000, as 
from July Ist, 1922. The system radiated from the centre of 
Paisley to Renfrew, Spiers Bridge, Thornliebank, and to 
Johnstone and Milbarchan. The cost of the undertaking was 
£431,309. The Town Clerk for Renfrew, who opposed the 
application, stated that the scheme included the widening 
of the High Street of Renfrew, which would involve an 
expenditure of £33,000, towards which sum the Glasgow Cor- 
poration had offered £1,000 and the Renfrew Council con- 
sidered the offer inadequate. The Ministry of Transport inti- 
mated that the preamble of this section of the Order was 
proved and expressed an opinion that the Glasgow Corpora- 
tion should make an appropriate contribution to the cost of 
widening the High Street. 

In connection with the subway railway Mr. Macmillan 
stated that the Corporation intended to incorporate the sub- 
way in its tramway undertaking and have it electrified. The 
Ministry of Transpcrt found the preamble proved as regarded 
the taking over of the subway on the footing of a tramway 
and not a railway. 

Huddersfield. — АссрЕхт. — An overhead wire fell in 
Quarmby. Road on April 13th and held up the tramway ser- 
vice for: three-quarters of an hour. 

_ London.—Tramcar F'inE.—A fire broke out on a tramcar at 
Tooting’ Junttion on Sunday evening last and the Mitchain 
fire brigude was summoned. There was no injury to pas- 
sengers. 

Newcastle-con. Tyne.—Nrw Cars.—At a meeting of the City 
Council, on April 11th, on the recommendation of the Trans- 
port and Electricity Conunittee, it was decided to purchase 25 
additional cars and accessories, at a cost of £2,000 each. Ap- 
Plication will be made for.sanction. to borrow the necessary 
LUUD н" Re PA Б ` 
, Read Transport.—T 4p: UsioN. ProrosaLs.—Col. Wilfrid 
Ashley ; Parliamentary Secretary to the Ministry of Transport. 
received a denutation from the Transport. and General 

orkers' Union last week on matters affecting road transport. 
The Timea states that the devutation was introduced by Mr. 
Ben Tillett, М.Р. who said that thev wished to cover :the 
Whole ficld of. foad transnort as it affected both commercial 
vehicles~and passenger vehicles, and said it. was the dutv of 
the State to ensure that the public would get proper facilities. 
He urged that there should be set up a varied representation 
of all parties in order to view the question as a: whole, and 
so direct dffairs; -- .. — SEDET A 


ae 


The owners have replied that the tramways will be, 


Mr. J. Cliff (national secretary of the Road Transport Pas. 
senger Section of the union) dealt with the overloading of 
tramway cars and omnibuses, and expressed the desire. of - 
the inen that the passengers рег vehiele should be limited to 
the number for which the vehicle was licensed. Competition - 
amongst the services led to dangerous driving, and he claimed 
that there should be some Government authority in order to 
regulate traffic. | 

Mr. A. Smith (a member of the Committee of the Ministry- 
cf Transport which dealt with Metropolitan traffic) claimed 
that . overcrowding of London omnibuses and tramway 
cars. should be a matter for that Committee to. determine. 
The provinces usually followed whatever was done in London. 

Mr. Ben Tillett emphasised the chaotic. condition of the 
Acts of Parliainent affecting road transport. Road transport 
workers were still without any Acts protecting their interests: 

Col. Ashley said that. he would consider the points which. 
has been raised.—The Times. EE 


Wolverhampton.—RaiLLEsS Cars.—In connection with our 
note in last week's issue the Town Council has confirmed the 
Tramways Committee's proposal to reconstruct the track on 
Wednesfield Road route and to substitute railless cars for the . 
tramway system, at an estimated cost of £15,328, 
£5,000 of which is to be met out of revenue and the ‘remainder | 
by means of a loan. Arrangements have been concluded with 
the Heath Town Council and the Wednesfield Distriet Council, | 
and the service will be extended into Wednesfield. ! 


W ath-on:Dearne.—Light Rai wavs.—The Urban Council 
his been notified that it is intended to commence the con- 
struction of the Dearne district light railways at an early 
date. | i . ' 


TELEGRAPH & TELEPHONE NOTES. 


British Cochin.—TreELEPHONE SrRvicE.—Good progress has 
been made in the introduction of the telephone service in 
Cochin. Under the supervision of Mr. R. W. Matthews, 
Deputy Assistant Engineer, Telegraphs, from Trichinopoly, 
mains have been laid both in British Cochin and in Mattan- 
cherry and the service will be started shortly. The exchange 
will be located in the Telegraph Office, most of the sub- 
sctibers being representatives of the mercantile community. 
The maximum number of connections now provided for is 
1U0.—1ndian Engineering. | 


India.—KakACHL TELEPHONE Srrvick.—The Bombay Tele- 
phone Co. has asked for the consent of the Karachi Munici- 
pality to the assignment of the company’s business to a new 
company, which it is proposed to form for the purpose. The 
Municipality has appointed a committee to consider the trens- 
fer—Indian Engineering. 


Manchuria.—AuToMaTiCc. TELEPHONES.—The telephone ser- 
vice in Dairen, Manchuria, was switched over on March 31st 
to a new automatic plant of 5,200 lines. The value of the 
equipment supplied is well over 1,500,000 yen (equal to about 
£160,000). The contract for the installation was negotiated 
with the Japanese Government, acting on behalf of the Kwan- 


tung Government.—Financial Times. sis 

The cfficial opening of the Strowger exchange at Dairen 
marks the second stage in automatic telephone de- 
velopment in the Far East, the important railway centre of 
Harbin being already equipped with a Strowger system, which 
was put into service in 1921, and serves 3,000 subscribers. 
The new  Dairen installation at present serves 5,200 sub- 
scribers, and like that installed at Harlin, was manufactured 
and installed by a British firm, the Automatic Telephone Manu- 
facturing Co., Ltd., Liverpool, which secured both contracts 
in the face of foreign competition. This firm has supplied 
some sixteen publie and private automatic exchanges to the 
Far East, including a 400-line equipment to the G.P.O., 
Tokio. In the United Kingdom the system is being intro- 
duced into many provincial cities, and 16 will be remembered 
that this firm has recently secured the contract for 11,000 
automatic lines for Bombay, and this equipment is now being 
installed. 


Transatlantic Cables.—RarE Repucrion.—Reduced rates for 
transatlantic telegrams are announced һу the Western Union 
Telegraph Co. to come into force to-day (April 20th).—Daily 
Mail, : E a 


RADIO.TELEGRAPHY AND TELEPHONY. 


Broadcasting.—Nrw -LicENCE.—I6 is reported that, al. 
though the British Broadcasting Co:, Ltd., has reached no 
final agreement with the Postmaster-General upon the subject 
of the new constructor’s licence that it is proposed to issue to 
makers of home-made receiving sets, the company has offered 
to accept the P.M.G.'s proposal for the issue of such a licence 
at 10s. (half of which will po to the B.B.C.) provided that 
the conditions be otherwise consistent with the terms of the 
agreement between the company and. the P.O. authorities. 
One provision which the company regards as of great import- 
ance is that all components used in the construction of 


i 


amateur sets shall be of British manufacture. The B.B.C. 
does not feel that the protection which was promised it has 
been given, and further proposals are being considered. 


F rance.— Broabcasting.—Radio-tele phony is increasing daily 
in popularity; aerials have everywhere sprung up in subur- 
ban gardens, and Parisians are adopting many and varied 
devices which’ enable them to receive concerts with crystal 
apparatus, without incurring the protests of their neighbours 
ог of their landlord, by the use of antenne. Among the 
favourite methods of dispensing with an aerial is the use of 
à large reel of wire, wound between two hoops, and hung 
on the wall or outside a window, and also the use of appara- 
tus which makes use of the wire of.the electric light system. 
Experiments have been carried out on board the Seine river 
boats fitted with receivers, and if the innovation is definitely 
adopted a slight increase in fares will probably be made.— 
Reuter (Paris). | 


India.—New Влио STATION.— Before his departure from 
Gwalior at the conclusion of his visit to the Maharaja Scindia 
of Gwalior, the Viceroy of India (Lord Reading) opened the 
new radio installation there und dispatched the first message 
from it.—Reuter (Simla). 


Norway.—Broapcastinc.—The first Norwegian radio con- 
cert was to be broadcast from the Christiania radio station on 
the evening of April 12th at 10 o'clock (Norwegian time), 
equivalent to 9 o'clock Greenwich nean time.— Reuter 
(Christiania), - 

Russia.—Suirs’ RADIO STATIONS.—The Baltic State Naviga- 
tion Undertaking has placed orders with the radio department 
of the Weak-Current Trust for the supply of radio installa- 
tions for 20 ships. At the same time the National Commis- 
sariat of Communications has given orders to the Trust to 
construct 925 receiving stations and 9 receiving-transmission 
stations in the vicinity of Lake Onega, in Tuapse, and other 
points in the Crimea and the Caucasus. 


( iovernment since the war to improve communications within 
Colombia itself and with the outside world. The principal 
station is situated at Bogota, the capital.—Daily Telegraph. 


аниц 
CONTRACTS OPEN AND CLOSED 


(The date given in parentheses at the end of the paragraph 


indicates the lasue of the ELECTRICAL. REVIEW in which the 
Official Notice ” appeared.) | 


OPEN, 
Amble.—May lst.—Urban District Council. 
transformers and switchgear. (April 13th.) 


Australia. — MEL&OURNE.— August Jlst. Victorian Electricity 
Commission. 300 miles of UTOT sq. in. aluminium steel-cored 
cable.—Heuter'a Trade Service. 

July 3lst. Electricity Commissioners. Electrically-operated 
power shovel. (See this issue.) 

BiuspANE.—June 53th. Publice. Works Department. Three 
motor-driven puinps.—Reuter's Trade Service (Melbourne). 


, Argentina.—Bvrsos AlkEs.—June 4th. Department of 
Navigation and Ports. Machine tcols, electric motors, pumps, 
electric battery trucks, ceiling, wall, and table fans.* 


Belfast.—May 7th. _ Electricity Department. Опе 1,000- 
iW and one 1,200-k W rotary ecnverters, with transformers, 
swItehgears, ке. (See this issue, ) 


Belgium.—The municipal authorities of Bourg- Leopold 
(Province of Limbourg). Establishment of an electricity 
distribution system in the town. | 

The Belgian State Railway authorities are at present install- 
ing electric lighting at many of the railway stations on the 
System; tenders have been Invited for the carrying out 
of such installations at the stations of Morennes-Central, 
Florennes- Est, Hanzinne, Opw vck, and lagny-Sud. 

April 2th. The Belgian Post and Telegraph authorities at 
La Salle Madeleine, Brussels, are inviting tenders until April 
2th for the supply of 32 lots of miscellaneous telegraph and 
telephone apparatus. 

May 3rd. Municipal authorities of Schaerbeek, Brussels. 
TANO metres of l.P. armoured cable. Particulars from the 
Service Electrique, Hotel Communale, Schaerbeek. 


Carlisle.—April 23rd. Electricity Department. H.p. and 
l.p. paper-insulated lead-covered cables. (April 6th.) 


Pole line, 


April 25th. Electricity Department. One water-tube boiler, 


(April 13th.) 


Cupar (Fife).—April 21st. Fife and Kinross Joint Sana- 
torium Board. Electrical plant and equipment, accumulators, 
and X-ray apparatus, J. M. Mitchell, joint clerk, County 
Buildinus, Cupar, у " в 
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Dyblin.—April 30th. Electricity and Public Lighting 
Committee. Single-phase and three-phase meters and slot 
meters for one year. Town Clerk (John J. Murphy), Fleet 
Street offices, Dublin. E iu "un 

April 2łst. St. Joseph Deaf and Dumb Institution of Cabra, 
Dublin. Overhead service lines and Internal wiring and fit. 
tings. Tenders received up to noon to-morrow (Saturday). 
Mr. J. Healy, secretary, 12, North Great George's Street, 
Dublin. s Y 


Edinburgh.—April 23rd. Electricity Su ply aparin 
One 550-КҮА, 4-phase transformer and 6,600-V  &witch- 
gear. (April 13th.) 

April 36th. Electricity Department. E.h.p. underground 
cables. (See this issue.) 


France.—Paris.—May 8th. Administration des Posts et 
Télégraphes. Multiple switchboard at Perpignan office. Par- 
ticulars from Direction de l Exploitation Téléphonique, 4e 
Bureau, 103, Rue de Grenelle, Paris. 


Glasgow.—April 30th. Electricit Department: Cables, 
meters and carbons for 12 months. (April 13th.) > 


Grimsb —April 28th. Electricity Department. Sub- 
station 6,000/6,000-V switchgear and five transformers, with 
capacities up to 100 kVA. (April 13th.) 


Halifax.—April 23rd. Electricity Committee. Steelwork 
required in new boiler foundations and reconstruction of bat- 
tery-room floor at electricity works. Borough engineer, 
Crossley Street, Halifax, 


Harrogate.—April 30th. Electricity Department. H.p. 
or e.h.p. switchboard for single-phase а.с. „(See this issue.) 


Hull.—City and County Telephone Committee. Table 
telephone instruments, rubber-covered wire, and dry cells. 
(April 13th.) 


' Шога,—Мау 8th. Electricity Works. 
ing plant. (See this issue.) 


Kirkcaldy.—May Ist. 
feeder cables and cooling tower. 


900-kW convert- 


Electricity Works. 
(April 13th.) 
London.— METROPOLITAN ASYLUMS Boarv.—April 95th. 


Electric lighting installation in the staff blocks, &c., at the 
Grove Fever Hospital, Tooting, S.W. (April 13th.) 


Lytham-St. Annes.—April 26th. Electricity Department. 
E.h.p. cables. (April bth.) ILU . 


 Manchester.—May 4th. Electricity Department. L.p. 
pipework, &с. (See this Issue.) | 


Mountain Ash.—Aprii 23rd. 
Two 300-kW, 3-phase transformers. 


H. and l.p. 


Electricity Department. 
(See this issue.) 


New Zealand.—WkLLINaTON.—May 22nd. Post and Tele- 
graph Department. Wall and desk C.B. telephones.* 

June lZth. Public Works Department. Electric storage 
battery and accessories.* ZEE MEE 

NaPIER.—Borough Council. Опе 900-kVA generator and 
exciter set. Hay, Vickerman & Lancaster, Ltd., Wellington, 
N.Z.* / | 


Preston.— Electricity Committee. "Two:500-kW rotary 
converters, with transformers and switchgear. E.h.p. and l.p. 
puper-ipsulated | cable Borough electrical engineer, 115, 
toshergate, Preston. | : ' 

Reigate.—April ` 30th. 
formers and switchgear. (April 13th.) . 

Rochdale.—April 23rd. Board of Guardians. . Electric 
lighting and telephone installation at the Union offices. Мг. 
R. A. Leach, Union Clerk, Union Ofhces, Townhead, Roch- 
dale. `>. UE. | " 


Electricity Department. Trans- 


Southampton. — April 


30th.. Electricity | Department. 
E.h.p. cables and switchgear. 


(See this issue) 


Spain.—The Municipal authorities of Utiel (Province of 
Valencia) are inviting tenders for the concession for the 
electric lighting of the town. 


Southport.—April 24th. Town Council. Relaying 1,733 
yd. of single tramway track in Mornington | Road, Derby 
Road, and Sussex Road. Мг. A. E. Jackson, borough engi- 
neer, Town Hall, Southport. 


Stoke-on-Trent. — Mav 16th. Electricity Department. 
One 5,000-kE W. turbo-alternator and condensing plant. (April 
6th.) -> | 


Sweden.—Nonn&oriNG.—Harbour Board. Three 4-ton and 
cne à to 6-ton electric cranes. Particulars from the Bnitish 
Vice-Consul, Norrkóping.* | 


Taunton.—April 96th. ` Electricity Department. One 
water-tube boiler. (April 13th.) . | 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 
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CLOSED. . Armature Соар. К. Jackson & Co., Ltd.; Manchester Armature Re- 
IET | | i " g pair Co., Ltd. ) 
: EM em Magnet coils.—P. R Jackson & Co., Ltd. 
Australia.—SyDbNEY.—Consequent upon the City Council's Incandescent lamps.—R. O'Brien & Co.; Drake & Gorham (Wholesale), 


sdoption of a policy of absolute Einpire preference, the Elec- Lid. is ; 
tricity Committee has recommended the rejection of a Japan- e ч Cone udo us da MU aah du ia 
ese tender of £687 for the supply of 2,500 disk strain insula- tawalating material, &e.—L. Andrew & Co.; R. Whiffen, Ltd.; Con- 
tors in favour of a Canadian tender of £1,562.—Reuter’s Trade . поПуѕ (Blackley), Ltd.; Griffiths Bros. & Co. (London), Ltd. 
Service (Sydney, N.S.W ) UTE switches, fuses, dry cells, &c.—General Electric Co., Ltd. 
! "umbler switches and lampholders.—Edison Swan Electric Co., Ltd. 

Belgium.—Five concerns—three Belgian, one. French, с е —Hamnett & Andrew 
and one British (Callender’s Cable Co., L/ondon)—submitted _ Overhead equipment, material, &.—A. Wiseman, Ltd. | 
tenders last week to the municipal authorities of Schaerbeek, CM н жеб: Do n лысы DE EOE 
Brussels: far 2, 150 intres of armoured cable and 1,375 бын пык ке неме Brake Co., Ltd.; H. Wallwork and 
of two-conductor telephone cable ; the lowest offer was that _ Power and lighting cable.—Enfield Ediswan Cable Works, Ltd. 


of Kamps & Cie., Brussels. Copper wire and strip.—F. Smith & Co., Ltd. 
Seven concerns—four Belgian and one each Dutch, British, b a CAD E oom кр 
and French—submitted tenders at the end of March to the Rivers Committee. : 
municipal authorities of Saint Gilles, Brussels, for the supply каша e Dip Davyhulme sewage works.— Metropolitan-V ickers 
of 19,050 inetres of continuous-current armoured cable to СА CN | : 
work at a pressure of less than 750 volts, and 9,550 kg. Newcastle-on-Tyne.—City Council. Accepted:— 


of bare copper cable. The lowest tender was subinitted by Tramway rails and fishplates (£13,611).—Bolckow, Vaughan & Co. 
the British Insulated and Helsby Cables, Ltd., of Prescot, Rotherham.—Town Council. Accepted:— 
the next lowest offer being that of the Nederlandsche Kabel- 300 tons of tram rails (£14 per ton).—Steel, Peech & Tozer, Ltd. 
fabriek, of Delft, Holland. We have not so far been able Sheffield.—Corporation. Messrs. Richard Garrett & Sons, 
| to ascertain whether the order has been placed in this country Ltd., have received from the Cleansing and Baths Department 
or whether it has gone to the Dutch Co. an crder for ten ó-ton electric vehicles to be equipped for 
| | "M | . the collection of refuse. . This is the second repeat order for 
Bolton.—Electricity Committee. Accepted:— - 10 vehicles which they- have received from the same source. 
Supply of 3-phase transformers required during the next 12 months.— Including these, the tleet of electric vehicles in use at Sheffield 
Brush Electrical Engineering Co., Ltd. | for cleansing purposes will number 64. Messrs. Garrett have 
Tramways Committee. Accepted:— —— — | about 50 electric vehicles, of from 14 to 6 tons capacity, under 
pecial track work for Breightmat Street and Shifnall Street entrances А А 
of central car shed.—Hadfields, Ltd., Sheffield construction at the present time. - | 
The Corporation has placed a contract with the Cargo Fleet St. Helens.—Tramways Committee. Recommended:— 
Iron Co.:for the supply of steel tram rails and fishplutes. Reconstruction of the tramway track from the borough boundary at 
| | e Eccleston Hill to Higher Parr Street, via Prescot Road, Westfield 
Cuba.—The Westinghouse Electric International Co. has Street, Liverpool Road, and. Church Street.—T. Coates, Bacup. 
received an order for 1,125 meters of different sizes, which will A eae cm on Pela dpa the. track.—Edgar. 


be utilised in the change from direct to alternating current in 
the systein of the Cardenas Electric Light and Power Co. 
: uu 
Folkestone.—Town Council. Accepted:— " 
Electric lamp oolumns (£36 17s. 6d. each).—Walter Macfarlane & Co. 


Glasgow.—Tramways Committee. Recommended:— ` FORTHCOMING BVENTS. 


Relays.—General Electric Co., Ltd. 
Switches and fuse bridges for sub-stations.—Simplex Conduits, Ltd.; and 


General Electric Co., Ltd. 


Lead-covered cable.—Siemens Bros. & Co,, Ltd.; and Western Electric Electrical Trades Benevolent inetitution.—Monday, April 23га. At the 
Co., Ltd. >- Institution of Electrical Engineers, Victoria Embankment. At 2.30 p.m. 

р РР | | | Annual meeting. А 
Watching and Lighting Committee. Accepted :— | Royal Soolety of Arts.—Monday, April 23rd. At John Street, Adelphi, W.C. 
Supply of poles and extension pieces for the electric lighting of streets.— At 8 p.m. Cantor lecture, ** Nitrates from the Air," by Mr. E. Kilburn 


" Scott. (Lecture III). 


Stewarts & Lloyds, Ltd. | 
Illuminating Engineering Soctety.— Tuesday, April 24th. At the Royal Society 


Glossop.—Town Council. Accepted :— | of Arts, John Street, Adelphi, W.C. At 8 p.m. Discussion on “ Some 
Installing electric light at the swimming baths.—Urban Electric Supply Problems in the Lighting of Printing Works," to be opened by Mr. L. 
Co., д | Gaster. 
TU MEE tried + Electrical Oontractors' Assoolation.—Tucsday, April 24th. At the Café 
London.—Sr. MARYLEBONE- The Electricity Supply Com- Monico, Piccadilly, W. At 6.30 for 7 p.m. Annual dinner. 
mittee recommends that £3,400 be paid to the General Electric , dard 
Liverpoo! Engineering Society.—Wednesday, April 25th. At the Royal 


Co., Ltd. (proprietors of Fraser & Chalmers), in settlement Institution, Colquitt Street. At 8 p.m. Annual general mecting. 

for extras in connection with the contract dated November РИ НОНЕ Р АК ATL 
p 000- . oya! ine on о rea ritain.— Thursday, April Z6óth. Albemarle 
dth, 190, for an 8, kW turbo-alternator and condenser Street, W. At 3 pm. Lecture on Modern Electric Lamps. (1) * Glowing 
MID pun E to o» о | by the end of ү Solids іп Vacuo (Tungsten Lamps)," by Prof. J. T. Macgregor-Morris. 
proved-type switchgear for the auxiliary motors and a collar- en - 

| x ari : fe. : institution of Electrical Engineers.—Thursday, April 26th. At the Institu- 
type thrust bearing on the turbine free of cost. tion, Victoria Embankment, W.C. At 6 p.m. Paper on '" The Drive of 


Ге Electricity Committee, reporting on the pneumatic coal- Power Station Auxiliaries,” by Mr. L. Breach and Mr. H. Midgley. 

handling plant supplied by’ H. J. King & Co.. Ltd., at 24.500 (INFORMAL MgETING).—Monday, April 23га. At the Institution. At 7 p.m. 
ps : j Н Зана Discussion on © Practical Broadcasting," to be opened by Mr. E. Н. 

ou which £1,006 has been paid, states that the maximum Shaughnéssy: 

discharge of fuel by the plant is far short of requirements (Soottieh Oentre).—Friday, April 27th. At the Technical Institute, 

and the undertaking of 4U tons per hour given in Messrs. Dundee. At 7.30 p.m. Paper on “The Drive of Power Station 

King's contract; that the choking of pipe lines is frequent,. Auxiliaries,” by Messrs. L. Breach and H. Midgley. 

the fuel becomes powdered, defeating the objects for which (South-Midland Oentre).—Wednesday, April 25th. At the University, 

higher prices are paid for the better-class fuels, and altogether Birmingham. At 7 p.m. Ordinary meeting. M 

he 1: s laid . admitted f; il | “al D ARS SrUpENTS! SEcriIoN.—Friday, April 27th. Annual general mecting. Paper 

the plant, as laid out, is an admitted failure; also, 1t appears on “ Mining Switchgear,” by Mc. F. H. Bacon. : 


doubtful if the plant could be made to work satisfactorily 
without. completely re-arranging the lay-out, incurring heavy 


Junior institution of Engineers.—Friday. April 27th. At 39, Victoria Street, , 
| . a 000 SW. 
expenditure and departing from the original proposals on which 


At 7.30 p.m. Lecturette, ‘ Stock Control,” by Mr. J. Fearn. 
Physical Society of London.—Fridav, April 27th. At the Imperial College of 


- this type of plant was selected. Atter careful consideration Science, South Kensington, S.W. At 5 pan. Ordinary scientific meeting. 
the Committee is of opinion that the rejection of Messrs. | ^" "a Ei 
Ning s папе and the purchase of a suitable crane is the most "үшөп of Production Engineers. Friday, April 37ih. At the Engineers 

; А : : ub, W. At 7.30 p.m. Paper on * The Efficient. Tooling of Automatics, 
practicable solution to the present situation, and recommends : by Mr. L. €. Keen. 


that the plant be rejected, and that Messrs. H. J. H. King and 
Co. refund the £1,500 expended by the Council on terms as 
arranged, the complete. plant to be held as security until 
payments are made, and that the steelwork erected by Messrs. 
King for bunkers, valued at £106, be retained. 

The Committee has considered the Council's resolution. re- 
ferring back the recommendation that the tender of the THE “ELECTRICAL REVIEW" SBRVICE 
British. Insulated & Helsby Cables, Ltd.. be accepted for NEP | | | m 


r 


the ensuing year, and are making inquiries as to the experi- DEPARTMENT. js | А 

ence of other undertakings with the firms who submitted | 

lower tenders, and will report thereon at the Council's next WE have to remind readers that Service Department inquirics. 

Ineetinc. xt ess ; | | should be accompanied Ьу a stamped envelope. 
Manchester.—Tramways Committee. Accepted:— The makers or suppliers of the following devices are asked 


: E M for :— 
Two ** light-weight ’’ tramcar motors.—British Thomson-Houston Co., Ltd. ? E 
Steel rails.—Cargo Fleet, Ltd. LaviTE fire-resisting cement. 


General stores for 12 months :— Е | Small motors for normal supply voltages (16 to 60 watts. 


Я ; ` АҢ __0 5 400 4 А 
Commutator segments.—P. R. Jackson & Со., Ltd.; Manchester. Arma... 2.900 to 1, ) r.p.m.). | 
ture Resair Co., Ltd.; Metropolitan-Vickers Electrical Co., Ltd. CHAMELEON lamps. 


—— | 
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NOTES. 


S.E. Lancs. Electricity Advisory Board.—The Board has 
drawn up a form showing the information required from 
authorities in its area who propose to erect new stations. De- 
tails of the existing plant are required, with plans showing 
couling and water facilities, &c. Estimates of the cost, 
entered under thirteen heads, are also asked for, as well as a 
statement as to the area in which a supply is to be given from 
the new station. 


" Moving Platform " Scheme for Paris.—No decision 
has yet been taken with regard to the scheine for endowing 
Paris with an underground “ moving platform," which 
would somewhat relieve the overcrowded underground rail- 
ways. The technical sub-commission charged with the exami- 
nation of the plan is now studying a report drawn up by the 
chief engineer of the Metropolitain underground railway, 
which severely criticises the thirteen plans which have been 
retained by the sub-commission for consideration. Such 


Anglo-Saxon . names as Lewis, Halter and Putnam appeur on. 


the list of competitots who have submitted plans.— Reuter 
(Paris). | | 


Lecture.—At the Birmingham and District Electric Club 
on April 14th, Mr. E. Cauldwell, A.M.L.A.E., gave a lecture 
on " The Engine of the Small Generating Set," in which he 
analvsed the problem presented to the designer of the internal- 
conibustion engine, using the Otto cycle and suitable for 
driving generators up to 6 kW. The lecturer especially dealt 
with engine efficiency as conditioned by mechanical design, 
engine speed, and fuel prcperties. The difficulties of obtain- 
ing ideal efficiencies were dealt with at length. The paper was 
highly technical and gave much evidence of individual re- 
search. 
included many formule. 


Educational.—Farapay House ENTRANCE SCHOLARSHIPS. — 


As a result of the entrance scholarship examination held at 


laraday House Electrical Engineering College on April 10th, 
lith, and 12th, the following awards have been made :— 
B. K. Watts, Aldenham School, Elstree, the " Faraday "’ 
Schclarship of 5) guineas per annum, tenable for two years 
in ecllege and one year in works. | 
J. B. Browning, St. George's School, Harpenden, the “ Max- 


vell " Scholarship of 50 guineas per annum, tenable for one 


year in College and one year in works. 


S. Anderson, Bedford School, an exhibition of 30 guineas per 


annum, tenable for two years. | кос 
L. B. Law, the Grammar Schcal, Shaftesbury, an exhibition 
of 20 guineas per annum, tenable for two years. 
Т. Chavooshian, private study, an entrance prize of .90 
guineas. | 


The Specific Heat of Gases at High Temperatures.— 
Apart from its theoretical interest, a knowledge of the specific 
heat of guses at high teinperatures is of considerable impor- 
tance to the engineer concerned with internal combustion 
engines and to the metallurgist, but its actual measure- 
ment is fraught with many practical difticulties. We there- 
fore welcome the new ‘method devised by Prof. J. R. 
PARTINGTON and Mr. W. J. SHILLING, and described by Меп 
at the January meeting of the Faraday Society, which 
appears to promise a hich degree of ACCULACY, че 

The method consists of measuring the velocity of sound in 
a large silica tube (1 m. long by 4 em. bore) heated elec- 
trically, at intervals of about 100 deg. C., from room tem: 
> perature up to 1,000 deg. C. The apparatus is shown in the 


Fic. 1. 


accompanying diagram, from which, however. the heating 
coils of nichrome wire and the slag-wool layging are omitted. 
The movable piston and its rod are also made of silica, the 
movements of the glass guides attached to the free end of the 
latter being capable of measurement as indicated at the right 
ol the diagram. The wires emerging from the rod come from 
a thermocouple placed at the junction of the piston rod and 
piston. The one wire is insulated from the other by a silica tube 
of 1 mm. bore. To the other end of the furnace i8 cemented 
a glass end piece which carries the gas outlet tube, the 
" hearing tube " and a telephone receiver, whose diaphragm 
closes the end of the furnace tube. This telephone fonns 
the source of sound, and it is actuated by a valve oscillator, 
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It, was illustrated with a large number of graphs- and. 
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thus ensuring constant frequencies that can be determined by 
à standard wave meter. By varying the capacity of the con- 
denser in the telephone circuit the frequency is easily varied. 

e apparatus is operated by passing the gas, the specific heat 
of which ig to be measured— purified and dried—through the 
furnace tube and setting the telephone to vibrate. The dis- 
tance of the telephone diaphragm from the side '* hearing 


tube " is then adjusted until the best maxima are heard as 


the piston is moved along the tubc. These positions can be 
determined to within 0.1 mim. and from the distance between 
them the velocity of sound is easily calculated, a correction 
being applied for the diminution in velocity due to the tube. 
From the velocity of sound the ratio of the specific heats of 
the gas is calculated und their difference being known from 
the gas laws their actual values ure determined. The values 
of Се for air for temperatures up to 700 deg. С. are giyen 
by the straight-line equation C, = 4.849 + 0.0036. T gm. 
cals. Above this point the specific heat increases more rapidly 
with temperature, and the engineer is interested in. values 
considerably higher, but the measurements are being repeated 
with a much longer tube with which it is expected to obtain 
accurate results at. higher temperatures.  - p wea 


Copper Refining.—The introduction ci a new alloy used 
for one of the electrodes in the electrolytic refining of copper 
has cut the cost of copper production at Chuquicamata, Chile, 
to only 6.4 cents per pound, according to the annual report 
of the Anaconda Copper Mining Co. The new alloy. consisting 
essentially of copper and silicon, developed by Mr. C. G. Fink, 
is used for the anode during: copper recovery: from the elec. 
trolvte and reduces current losses and contamination af the 
product experienced when ferrosilicon and lead. electrodes are 
used. Figures of the Chile Copper Co. show that the cost.ner 
pound of copper, exclusive of interest, depreciation, and deple- 
tion, dropped from 10.8 cents in 1921 to an average of 6.4 cents 
in 1922. In 1915 the figure was 16.34 cents.— Science. 


The F.B.I. Appeals. for Reduction in Railwa Rates.— 
The following iinportant communication was on esdav ad. 
dressed to tho secretary of the Railway Clearing House Ly 
Sir, Eric Geddes, president of the Federation of British In- 
dustries :— D 


Sir, 


The Federation of British Industries has had under further 
consideration the negotiations and correspondence which have 
been taking place between them and the Railway Clearing 
House since the Federation’s letter of February 7th. 

The Federation heard with satisfaction that it was the 
general desire of the Railway Companies to make an all-round 
reduction in rates. They feel, however, that it is of the great- 
est importance to industry that this reduction should be sub- 
stantial and made at the earliest possible date. Most indus- 
tries, as you are aware, have already at the cost cf great sacri- 
fices achieved a reduction in costs to a level which appears 
likely to be the minimum for some years to come, and it only 
remains now for the costs over. which industrial enterprises 
have no direct control, such as railway nites, to be similarly 
reduced in order to secure a position of stability which would 
greatly assist and accelcrate the Improvement m trade which 
has already commenced. | 

The traffic receipts for the first quarter of 1923 show clearly 
that in the three groups serving the important industrial агелз 
of the Midlands and the North. these receipts are, with the 
reduced rates, steadily rising above the figures for the corres- 
ponding dates in 1922, and that the upward movement in 
traffic commenced Immediately after the general reduction of 
rates and charges on August Ist last, and has continued steadily 
ever since. "This improvement in the volume: o£ trathe 25 
borne out by the official ton-mile figures as fur as these are 
available, and it seems a legitimate inference that the rate 
reductions made in 1922 have been largely responsible for it.. 

In these circumstances the Federation feel that they are 
justified in asking the Railway Companies to adopt of their 
own accord and initiative a bold and generous policy in a 
matter which is of such importance to the general prosperity 
of the community. | 

They desire to point out that a voluntary reduction to the 
lowest possible level effected at an early moment would pro- 
duce a feeling of confidence in the future stability of costs and 
prices which would be of the greatest assistance not only to 
the industrial and trading community generally by stimulating 
business and expanding employment; but to the Railway Corn- 
panies themselves, by increasing the volume of traffic. 

In conclusion, the Federation desite to emphasise the impor- 
tance of preserving that spirit of co-operation. between the 
Railway Companies and railway users which has been one of 
the happiest results of the new relations created. ty the Rail- 
way Act, and to suggest that the Railway. Companies have 
now an unparalleled opportunity to gain the confidence, co- 
operation and goodwill of industry and the public generally. 
jo " xe. (Signed) Eric 'GEpprs, ' 

LIP ^, President. 
April With, 198. 27.. ise Qr, usn 


a t 
‚А а, е пла -— * 


Summer Titme.—4Attention is called ‘to’ the fact that 
summer time will begin at 2 o'clock, G.M.T., on.the morning 
of Sunday next, April 22nd. | УЕ а 


` 
> 
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 Fatalities.—On April 13th, an inquiry into the death of 
Edward Philpott, a cable tester employed by the Pirelli- 
General Cable Works, Ltd., was held, at Southampton. The 
firm was represented by Mr. C. E. Martin, and Mr. H. M 
Swan (Divisional Electrical Inspector of Factories) was present. 

Ernest Joliffe, a charge hand at the works of the company, 
stated that the duty of the deceased man was to prepare the 
ends of cable for testing. On the morning of April llth, wit- 
ness was working near the test room when he heard ‘Philpott 
scream. He found deceased lying on the floor about three 
yards from some cables which were under test. There was a 
rope barrier and a red danger board at the entrance of the 
test room and both were in position. 

Another witness gave similar evidence, and stated that the 
deceased should not have been in the room while testing was 
in progress. This witness described the precautions which 
were taken during testing. 

Dr. A. P, Harman said that the only external marks upon 
the body were a bruise on the forehead and a burn on the 
outside of the little finger of the left hand. Death was due 
to the deceased having come into contact with a live wire. 

The electrical engineer at the factory stated that һе had fre- 
quently instructed deceased not to enter the danger area while 
testing was being carried out. : | 

Ве jury returned a verdict that death was due to electric 
shock. | , 

The Evening News reports that Charles Albert Lawrence, а 
fitter at the Hibaldston Cement Works, Brigg, was recently 
killed by a shock received from an electric cable lamp. 


“ Welding " Metal to Porcelain or Glass.—Mr. Thomas E. 
Murray, vice-président of the New York Edison Co., has in- 
vented a process by means of which it is claimed that metal 
may be * welded" to porcelain or gluss.—Heuter's Trade Ser- 
viae (New York). 


Standardisation of Symbols and Abbreviations.—A recent 
conference beld in New York City under the auspices of the 
American Engineering Standards Committee revealed a senti- 
ment emphatically in favour of the unification of technical 
and scientific abbreviations and symbols. The conference wis 
called upon requests from the American Institute of Electrical 
Engineers, the American Society of Mechanical Engineers, and 
the Association of Edison Illumination Companies, and after 
some discussion on the subject it was thought desirable to in- 
clude as a part of the project the graphical symbols which are 
used in engineering drawings, diagrams, and the like, for repre- 
senting instruments and apparatus and components of them. 
‘It was agreed that the co-operation of foreign standardising 
l'odies should be sought in the development of the work. The 
work will go forward under a cominittee organised in accord- 
ance with the rules and procedure of the American Engineer- 
ing Standards Committee.—T. & T. Age. 


Appointments Vacant.—Cable jointer for the Perth Cor- 
poration Electricity Department; sales assistant and mains 
assistant for the Yorkshire Electric Power Co. (See '' Official 
Notizes "" to-day.) 


Miners’ Lamps.—In a paper which he read on April 17th, 
to the members of the Manchester Geological and Mining 
Society on "' The Davy Safety Lainp v. the Electric Safety 
Lamp," Sir Henry. Hall spoke of the importance of miners 
having some flame by which they could test the atmosphere 
for indications of inflammable or noxious gases. Whether the 
electric lamp was a good thing was full of difficulties, and 
ining engineers differed widely about it. Presumably one 
of the purposes of the electric lamp was to give the miner a 
better hght, but was it true, Sir Henry asked, that the miner 
had ever suffered from want of light for his purpose? Experi- 
ments tended, for instance, to upset the view that miner’s 
nystagmus wus due to low illumination. The widely different 
explanation had recently been put forward that the disease 
was due to the emission of volatile guses from the coal seams 
impregnating the atmosphere. . The disease was unknown in 
the anthracite district of South Wales where the coal was non- 
volatile.—Manchester Guardian. 


INSTITUTION NOTES. 


Institute of Marine Engineers.—Sir George Goodwin 
(President) occupied the chair at the annual meeting on April 
llth. The report for the past year was presented, showing 
an increase of membership from 2,629 to 2,846. "The follow- 
ing presentations were made :—The '' Denny " gold medal to 
Engineer Lieut.-Commander J: L. de Mesurier, for а paper on 
Diese] marine engines; a silver medal to Mr. H. J. Young, 
for the best paper l'y a non-member; and awards to Mr. H. W. 
llowev (student), for success in eximinátions in mechanics 
and electrical engineering. The President for the ensuing 
vear is Viscount Curzon, М.Р. 


Junior Institution of Engineers.—The annual dance was 
held at the Cannon Street Hotel on April 6th, Mr. Н. V. 
Pointon (Chairman of the Institution) acting as M.C.. . 

It is proposed to hold the annual dinner at the Monico 
Restaurant, Piccadilly Circus, W., on May 10th. . Tickets wil] 
be 10s. 6d. each. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


Professor MaGNUs Maclean, M.A., D.Sc., LL.D., as already 
announced in our columns, is retiring from the Chair of Elec- 
trical Engineering at Glasgow Technical College at the end 
of July. He has occupied that distinguished position since 
1899, and retires under the superannuation scheme. He is to 
be succeeded by Dr. Stanley Parker Smith,’ Assistant Pro- 
fessor in the Electrical Department, City and Guilds 
(Engineering) College, “Imperial College of Technology. 
Prof. Maclean was born im Glendale, Skye, in the year 1857. 
Froin his youth he devoted himself to study and to teaching, 
and it was while he was working to take the M.A. degree 
that he won scholarships ind so impressed Lord Kelvin (then 
Sir Wm. Thomson) that Kelvin appointed him in September, 
1884—before he had finished his curriculum: for his degree—as 
his assistant. 


seven years, and electricity (pure and applied) for engineering 
students for a similar period. Lord Kelvin entrusted him 
with the carrying out of ‘his important experiments and 
investigations in the laboratory, and they sometimes collabo- 
rated in papers. He not only took his M.A. degree with 
honours, but also received the degree of D.Sc., and was made 
a Fellow of the Royal Society of Edinburgh. In August, 


1899, he was appointed Professor of Electrica! Engineer- 
ing in the Royal Technical College. 
numerous and. varied. 


His 


from 


uctivities were 


For three years 1900, as. first 


Warneuke) : - 

Pror. MAGNUS. MACLEAN, WHO SHORTLY RETIRES 

CHAIR OF ELECTRICAL ENGINEERING AT GLASGOW 
COLLEGE. 


[Glasgow. 


FROM THE 
TECHNICAL 


Celtic Lecturer in the University, he delivered a series of 
lectures on " The Literature of the Celts °’ and the * Litera- 
ture of the Highlands." When the college removed to George 
Street, he took a special interest in the installation of the 
electric lighting and heating and in the organising of his own 
department. He has written many papers which have been 
read befcre the Royal Society, the Royal Society of Edinburgh, 
the Institution of Electrical Engineers, and the British Asso- 
ciation. Important ` electrical; books which bear his name 
include ‘Electricity. and їз. Practical, Applications ’’; 
" Modern Electrical. Practice "; and’ “ Modern Electrical 
Engineering." ‘Last year he lectured before the I.E.E. on 
the hydro-electric resources of the Highlands. On February 
"th, 1918, Prof. Maclean delivered. the ninth Kelvin lecture be- 
fore the Institution of Electrical Engineers on '' Kelvin as. à 
Teacher," a subject with which he was pre-eminently con- 
versant, having (as his chief assistant) attended every lecture 
that Kelvin delivered for fifteen years; his close and con- 
tinuous association with the master is, perhaps, that experience 
for which Prof. Maclean is most excusably to be envied. 


In addition to duty performed in-that capacity, 
Prof. Magnus Maclean taught physics for medica! students for: 


| 
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He has acted as an examiner to the Universities, and in 1919 
his own Alina. Mater conferred on hin the honorary degree of 
LL.D. It is interesting to recall that he was a member of 
the Moseley Education Commission to the United States in 
194. Ile is at present chairman of the Board of Studies in 
the Roval Technical College, and chairman of the Highland 
Trust. 

We may fittingly quote here from the Journal of the Royal 
Technical College two sentences used by David Mackeguie, а 
fellow student, in closing a tribute to the character of the 
Professor and expressing the personal feelings of large numbers 
of those who have been brought into contact with him :— 
'" Through his genial personality and his wide and generous 
sympathies and services, Professor Maclean stands high in pub- 
lic esteern, And as a man of the highest character and of un- 
conunon prestige he will be greatly missed from the heart and 
life of the College when he retires in summer.” ' 


Captain the Right Hon. Freperick E. GUEST has joined the 
board of the Hall Telephone Accessories, Ltd. 

Mr. H. D. лор recently resigned from service with the 
Metallic Seamless Tube Co., after two years’ control of its 
Manchester branch and Lancashire teusiness. His address is 
57, Westminster Road, Birehfields, Birminghain. Telephone : 
е 5232 Central.” ' , 

Mr. G. C. HapriELD, for many years a Tucwiber of the EN 
Manager's staff of the Manchester Corporation Electricity 
Department, has now been appointed canvasser in. the Wol- 
verhampton Corporation Electricity Department, and on 
Friday last his colleagues presented hito with an attaché case 
and a fountain pen. 

Mr. Н. 5. AsrINALL, who recent!y resigned his appointment 
us sales manager and director of the Keighley Gas & Oil 
Engine Co., Ltd., has been appointed general sales manager 
to Messrs. Vickers-Petters, Ltd., of Ipswich. 

.Oxing.to.ill-health. Mr. R. J. H. RyaLL has resigned -from 
the board of Todiman, Ryall & Co., Ltd. 

On and after 26th inst. the address of Sir Harry RENWICK, 


K.B.E., and Lady Renwick will be Coombe Oak, Coombe 


Warren, Kingston Hill, Surrey. 

Dr. James Ropertson  RibbELL, ‘who for 90 years has 
been, in charge of the X-ray Electrical Department of 
Glasgow Royal Infirinary, has been appointed radiologist to 
the Royal Alexandra Infirmary, Paisley, where the electrical 
departinent is being extended. i 

Mr. Danie THOMAS, Superintendent of Telegraphs, Edin- 
burgh, is retiring after 46 years’ service. 

Mr. С. Gorvon Нухтіку, A.M.LE.E., 
W. Woop, 


practice as consulting engineers under the style of Huntley 


and Woad, at P. & О. House, Cockspur Street, London, S. W.1. 


They are specialising in heating, ventilating and illuminating, 
and ask for trade catalogues. 
Freeman's Journal understands that Sir J. P. GnirriTH. has 
tendered his resignation to the Government of his position as 
chairman of the Reconstruction Committee appointed. some 


months ago to consider the problem of the development of. 


Irish industries. This step, it is understood, 18 a consequence 
of his acceptance of the position of director of the Anna Liffey 
Development Co., which proposes to harness the Liffey for 
the production of electricity, electrical development being 
one of the subjects included in the terms of reference of the 
teconstruction. Committee. ` | 
The Leeds Tramways Coninittee has recommended that an 
vasistint general manager and assistant бае inspector. be 
appointed. About two months ago Mr. J. B. HaMitvrow, the 
chief of this and other important public activities under the 
Corporation, asked. for assistance, especially in connection 
with the detail work of the tramways. The matter comes 
before the Council shortly. | | 
At the last meeting of the Beckenham Council. a resolution 
was passed thanking Mr. A. H.. Dykes (of Messrs. Handcock 
and Dykes. consulting: engineers) for the able way in. which 
he had filled the position of chairman during the past year. 
Meinbers spoke in terms of high praise and warm appreciation 
of his services. Mr. Dykes, in responding, said that it was 
now getting on for 16 vears since he first became а member 
of the Council and seven vears since he last oecupied the chair. 


Obituary.—Mr. C. К. Sprovir.—The death of Mr. C. R. 
Sproule, who occupied the position of works manager at the 
Helsby Cable Works, on Thursday last week, came as a great 
surprise to Chester and Helsby people. Mr. Sproule was 48 
vears of age. and had been works manager of the British [nsu- 
lated & Helsby Cables. Ltd., for about 15 vears. Не joined 
the firm ах an apprentice in the test department at the ago 
ot IS vears. The funeral took place on Saturday. 

Mr W. Cupw.—Mr. William Chew, М.Т ЕЕ, Blackpool 
Corporation gus manager, who died recently, at the 
ave of 67 vears, Was Blackpool's first electrical engineer, and 
introduced the electric are lamps on the promenade. Subse- 
quently he jomed the gas department and sneceeded his 
father, the A Mr. John Chew, as manager in 1913. 


Wills.—Mn. W. Bates, O.B.E., M.Inst.C.E., formerly elec- 
trical engineer to the Birkenhead С orporation, left £11,531 net 
and £12,200 gross nersonalty. 

The ate Mr. T. W. STRATFORD-ANDREWS left £24,004 gross 
^" 44 212 net personalty. to x 


and Mr. WiLLIAM 
have entered into partnership and commenced: 


NEW COMPANIES REGISTERED. | 


* B.D.S.” Wireless, Ltd. (189,035).—Private company. 
Registered April 6th. Capital, £1,500 in £1 shares. To carry оп the busines 
of manufaciurers of wireless, telegraph, and telephone instruments, equip- 
ment and material, including crystal and valve. receiving sets and parts, 
factors of, agents for, and dealers in electrical and other. equipment and 
accessories, particularly relating to wireless broadcasting, receiving, and 
analogous instruments, &с. Phe subscribers (each with 250 shares). are :—D. 
W. A. Barton, 25, Sandon Road, Edgbaston, Birmingham, engineer; L. L. 
Руһ, 78, Smallbrook Street, Birmingham, optician; H. R. Sh: irples, 16, 
Whitehall Road, Handsworth, electrical engineer. The first directors are to 


be appointed һу the company. ОБРНИ office: 124, Devonshire Street, 
birmingham, 


Eagle Wireless Supply Co., Ltd. (189, 041).—Private com- 
pany. Registered. April Gth. Capital, £2,000 in £1 shares. To act as selling 
agents for the manufactured articles of the E agle Engineering Co., Ltd., and 
in particular with regard to its wireless receiving sets and component parts in 
cornecdion therewith. The first. directors are :— В. A. Mackenzie, 2, Cran- 
bourne Gardens, Upminster, Essex; G. H. Champ. 123, Rugby Road 
Leamington Spa; R. G. Palmer, Sherbourne Hill, Warwick (all permanent, 
subject to holding 30 shares each). Qualification (except. permanent directors), 
five ordinary shares, Registered. office ; Eagle Works, Warwick. 


Expert Electrical Co., Ltd. (189,072).—Private company. 
Registered April 7th. Capital, £300 in £1 shares; To carry on the. business 
of wholesale or retail dealers in clectrical articles of all kinds, &c., and 
to adopt. an agreement with E. J. Hammond, E. H. Jackson, and F. J. 
Donaldson. The permanent. directors i L-Ek. J. Hammomi, 34, Layborne 
Park, Kew, Surrey, electrical engineer; E. H. Jackson, 25, The Green, Rich- 
mond, , Surrey, electrical engineer; E. J. Donaldson, 48, Abingdon Villas, 
Kensington, engineer. Registered office : 4а. Earl's Court. Road, Kensington, 


Newtownbutler Electric Supply Co., Ltd. (NI.75).—Pri- 
vace company, Registered in Belfast. March Wih. Capital, £1,000 in 41 
shares. To produce electricity and to carry өп business as electricians, Фе, 
The first directors. are:—-J. Bell, Newtownbutler, farmer; W. H. Russell, 
Newtownbutler, farmer and civil ‘bill officer; F. Harte, Néwtownbutler; mere 
chant. and farmer; M. G. McCormick, Newtownbutler, National school 
teacher; n J. Rooney, Newtownbutler, Methodist minister, Secretary : М. 


С McCormick. Registered office: Crom Road, Newtownbutler, Co. Fer- 
managh. 


Albion Rotary Engines, Ltd, (189,148).—Private company. 
Registered April lith. Capital, £900 in 600 "A" shares of £l each and 
6.000 “B” shares of ls. each. To adopt an agreement with W. J. L. 
Sandy, and to carry on the business of engineers, electricians, manufacturers 
of. and dealers іп metals, tools, machines, engines or attachments, &e. The: 
first. directors are:—F. J. Vurquand, 12, Belsize Park Gardens, N.W.3 

W. J. L. Sandy, 246, Kennington Park Road, S.E.1l, both mining АИ 


engineers. Secretary: F. J. Turquand. Registered office: Albion House, 59- 
61, New Oxford Street, W.C.1. 


P. Ormiston & Sons, Ltd. (189, 160). —Private company. 
Registered April llth. Capital, £5,000 іп £1 shares. To adopt ап agree- 
ment with Dorothy F. Ormiston, and to carry on the business of wire 
drawers and electrice wire coverers, manufacturers of, and dealers in fine 
Wires in copper and other metals, resistance wires, fuse wires and brush 
wires, fine flex copper and other cords, &c. The subseribers (each with one 
share) аге :— Mrs. Dorothy F. Ormiston, 138, Sheen Road, Richmond, Surres; 
V. R. Ormiston, * Brierley,” Dumsey Eyot, Shepperton, stock dealer, The 
first directors are :—Dorothy F. Ormiston (permanent director and chairman, 
subject to holding 300 shares) and others to be appointed by the subscribers. 
Qualification, £100. Registered office: 79, Clerkenwell Road, E.C.1. | 


Thomas Inventions Development Co., Ltd. (189,079).— 
Private company. Registered April 7th. Capital, £1,000 in £1 shares. To 
acquire and turn to account patent, and patent and other rights for апу 
inventions relating to internal-combustion engines, steam engines, aeroplanes, 
hvdroplanes, airships, motor boats, ships, and all manner of road and rail 
vehicles, generating plant, pumps, compressors, and electrical machines, &c. 
The first directors are:—J. G. P. Thomas, M.LA.E., M.l,E.E.. 11, Bedford 
Park Mansions, W.4; K. J. Thomson, M.LA.E., A.M.LE.E., 30, Pem- 
bridge Gardens, Notting Hill Gate, W.2. Secretary: K. J. Thomson. Regis- 
tered office: 29, Spring Gardens, Whitehall, S.W.]1. 


Cheltenham Wireless Supplies, Ltd. (189,151).—Private 
company. Registered. April Ith. Capital, £1,000 in £1 shares (200 preference 
and 800 ordinary). To carry on the business of electrical, mechanical and 
general engineers, manufacturers of, and dealers in wireless apparatus, Åc. 
The first directors are :—L. 5. Langley, 4, Park Place, Cheltenham; S. R. 
Neave, Whittlesey, Cambridge. Qualification, £100. Remuneration as fixed 
by the company. Secretary: L. S. Langley. Registered office: $, Crescent 
Terrace, Cheltenham. : 


Wireless AP aratus, Ltd. (189,170).—Private company. 
Registered April th. Capital, £2.000 in 1,000 “A” shares of £l and 
8,000 ' B ™ shares rE Js. Gd. each. To carry on the business of wholesale or , 
retail sellers, installers, and suppliers of apparatus for wireless telephony 
and telegraphy, &c. The subscribers are :—P. Richardson, " The Gables," 
*Shiplike, Oxon, engineer, 6,750 © B" shares; E. K. Brown, Lennox Hous, 
Norfolk Street, МОС, solicitor, To‘ B" share. The subscribers are to 
appoint the first’ directors. Qualification, 100 “A " shares. Solicitors, Ken- 
neth Brown, Baker & Baker, Lennox House, Norfolk Street, Strand, W.C2. 


National Radio Corporation (189,049).—Reyistered on 
April 6th, with a nominal capital of £20,000 in 18,009 10 per cent. cumulative 
participating preference shares of £1 each and 40,000. ordinary shares of Is. 
each, Objects :— To. acquire from J. MacDougall and turn. to account certain 
provisional protection, rights and inventions relating. to or in connection 
with telegraphy or otherwise. The subscribers (each with one share) are :— 
J. MacDougall, Finsbury Court, Finsbury Pavement, E.C.2, engineer; E. J. 
Evershed, Thanet House, 231-2, Strand, W.C., solicitor. The first. directors 
are ;- J. MacDougall, E. J. Evershed, J. Purves, T. L. Jones. and W. J. 
Rand (managing director) No other address given. Qualific tion, £M 
Remuneration, including managing director, £000 each рег annum and 10 
percent. of the net. profits, after 10. per. cent. dividend is paid on th 
preference shares, divided. between them Phe registered office: is at Thanet 
House, 231-2, Strand, W.C. 


Anna Liffey Power Development Co., Ltd.— Registered 
in Dublin as a private company on April 7th, with a nominal cipital of 
£5,000 in £l shares. The objects аге to carry on the generation and supph 
of electricity in all its branches. The subscribers. (each with onc shares 
are :—Sir John P. Griffith, Rathmines Castle, Rathmines, Dublin, consulting 
engineer and senator; Darrell Figgis, 24. Kildare Street, Dublin; Alfred n. 
Delap, *'Priorsland," Carrickmines, Dublin, practising civil engineer; G. 
“Marshall Harris, “ Montrose," Queen's Park, Monkstown, Co. Dublin, 
manager and chief engineer, Dublin United Tramways Co.: John 
William Griffith, '' Greenane," Temple Road, Rathmines, Dublin, professor 
of engineering, Roval College of Science. The directors are Nir John P. 
Griffith, Alfred D. Delap, Darrell Figgis, G. Marshall Harris, J. W, Griffith, 
and H. H. Jeffcott. Secretary: D. Figgis. The registered office is at 11», 
Grafton Street, Dublin. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
126,193) —Return dated March 22nd, 1923, Capital, £330,000 in £5 shares 
(50,000 ordinary, 10,000 first preference, and 10,000 second preference). 21,000 
vidinary, 10,000 first preference, and 10,000. second. preference shares. taken 
up. £179,840 paid, being £5 per share on 15,968 ordinary and the whole of 
the first and second preference shares. £25,160. is considered as paid on 5,032 
ordinary shares. Mortgages and charges, £140,000; guaranteed jointly by 
this company and the Notting Hill. Electric Lighting Co., Ltd,, under the 
powers of the Kensington and Notting Hill Electric Lighting Companies Act, 
1899, £225,000. 


British Power Co., Ltd.—T. W. Holland, of 9, Bedford 


Row, W.C.1, ceased to act as receiver for the debenture stock holders on 
April 3rd, 1923. | 


Whitstabie. Electric Co., Ltd.—Issue on March 10th, 1923, 
of £2,500 debentures, part of a series already registered. 

S. G. Leech, of 11, Dacre Street, Westminster, S7W.l, ceased to act as 
receiver. or manager on March 23rd, 1923. 


Willesden Electric,, Ltd.—Charge on the company's 
undertaking and property, present and future, including uncalled capital, dated 
March 29th, 19237 (supplemental to debenture dated November 16th, 1922), 
to secure £2,000, in addition to £4,000 secured by the debenture. Holders : 
Lloyds Bank. - . . 


Cambridge Electric Supply Co., Ltd.-—Particulars filed of 
£30,000 °C? debentures, including £13,000. already registered, and premium 
of 2 per cent. authorised January 24th, 1923, charged on the company's 
undertaking and assets, present. and future, the amount of the present issue 
beings £17,000. 

Issue on March ЗІМ, 1923, cf £550 debentures, part of à series already 
reyistered. 


W. E. Dove & Co., Ltd. (72,630).—Return dated March 
12th, 1923. Capital, £3,200 in £10 shares. 320 shares taken up. £10 per share 
called up on 200 shares; £2,000 paid; £1,200 considered аз paid on 120 
shares. Mortgages and charges, £500. 


W. S. Laycock, Ltd. (63.203).—Return dated December 
31м, 1922. Capital, £150,000 in 100,000 ordinary and 20,000 preference shares 
of £l each. All shares taken ир. £l per share called up on 7 ordinary and 
30,000 preference shares. £50,007 paid. £39,993 considered as paid on re- 
mainder. Mortgages and charges, £216.800. 


Perfect Burglar Alarm Co., Ltd. (112,522).—Return dated 
December 31st, 1922. Capital, 24,000 in 1,000 preference and 3,000 ordinary 
shares of £l each. 230 preference and 1,710 ordinary shares taken up. £l 
per share called up оп 1,210 and 15s. per share on 230 shares; £1,382 10s. paid; 
£30 considered as paid on 300 shares. Mortgages and charges, nil. 


© Ee ын 
a " s 


CITY NOTES. 


E Ow The 34th general meeting was beld on 
Brush Electrical Monday, at the Holborn Restaurant, Mr. 
Engineering E. Garcke presiding. [In proposing the 
Co., Ltd. adoption of the report, the chairman. first 
referred with regret to the great loss the 

company had sustained by the death, at the end of last year, 
of Mr. Broadhurst, the managing director. Proceeding to 
refer to the accounts, the chairman said the gross. profits of 
£317,000. were only about £3,000 less than the profits for the 
vear 1921, notwithstanding the fact that the works were closed 
for a period of three months owing to the wages dispute in 
the engineering industry. The general charges were about 
£1.300 lower last year, and they spent about £14,000 less jn 
maintenance, buildings and plant. The interest charges were 
about £2,600 less, so that the net profits, £247,437, were 
actually about £15,000 higher last year than for the year 1921. 
At the end of 1921 they carried forward. £214,000 of undivided 
profits, subject to income tax. Of this amount they had paid 
during the year on account of Excess Profits Duty, Income 
Tax, and Corporation Profits Tax, £93,706, so that they had 
£120,367 to add to the net profits, making a total balance of 
£368,205, subject to taxes, to be dealt with. The suggestion 
of the directors was that of this amount £15,000 should be 
applied to depreciation of buildings and plant; £2,044 to 
further 4 per cent. interest on the prior lien debenture stock ; 
£19,599 in writing down patents and goodwill to the nominal 


amount of £1; and £34,404 added to the general reserve, rais- . 


"ng this reserve fund to £200,000. The various allocations 
of profits amounted to £71,045. ‘They recommended the pay- 
ment of a dividend for the past vear of 10 per cent., requiring 
£45,856, and the carrying forward of £251,800. Dealing with 
the balance sheet, he said that stock of goods and materials in 
hand and work in progress stood at £242,000, compared with 
£401,000 at the end of 1921, and close on £600,000 at the end 
of 1920. At the’end of the vear they had liquid resources of 
£466,000, compared with £77,000 cash at the end of [99]. 

Referring to the reasons why the board had reduced the 
dividend from 15 to 10 per cent., the chairman pointed. out 
that during the past few years the company had made very 
"handsome returns to the shareholders by way of compensa- 
ting them for the reduction of capital made in 1914, and for 
the non-payment of dividends during the subsequent three 
vears. The share capital was reduced in 1914 by £235,000. 
‘No dividends were paid for 1914, 1915, and 1916, but in 1917 
and 1918 they paid sufficient to average for those five years 
6 per cent per annum. Then for 1919, 1920, and 1921 they 
paid 15 per cent. per annum, and for the past year the pro- 
posed dividend was 10 per cent. In addition. they issned. 100 
per cent. in bonus shares in 1930, bringing the capital up to 
£910,488. Then the capital was increased by share subscrip- 


tion to £458,563. Therefore, they had made good very nearly 


: half the capital that was written off, and they bad distributed 


. in dividends during the nine years practically £200,000, making 

an average return on the written down and subscribed capital 
of practically 11 per cent. per annum. He did not think that 
that was bad; it was not too good, because an engineering 
business which did not return a minimum of 10 per cent. was 
not good enough, but he thought a 15 per cent. dividend could 
not һе nuuntamed when competition for orders was as keen 
as it was ut present. Many firms at the present time were ac- 
cepting orders at prices which only covered the cost of pro- 
duction without any profit, merely to keep the works going, 
so far as he could judge. They were fortunately not in that 
position. They could get sufficient orders at a reasonable profit 
to enable them to earn a moderate dividend even in bad times; 
but it would be a pity to strain their manufacturing resources 
in order to maintain an unduly large dividend. As it was, 
they were doing more work now at à smaller profit in order 
to earn 10 per cent. than they did last year with a dividend 
of 15 per cent:; that was to.say, at the present time they had 
to refuse some orders because the price was too low, and they 
had to accept lower prices for the orders they took... How long 
that condition of things would continue was impossible for 
him to say. The payment of an interim. dividend had been 
suggested and the matter was under consideration. "There 
were some indications at present pointing to a steady, if not 
a quick, improvement in the demand for extensions of gene- 
rating and power plant, and for the replacement of existing 
‘plants by the efhcient type with which the Brush Co. wae 
now so prominently associated. The satisfactory financial 
results of the various electricity supply undertakings—both 
municipal and company— were an encouraging sign, and they 
could confidently look forward to obtaining their share of the 
business, and, he trusted, at somewhat better prices than 
those now ruling. | 
‚ Foreseeing. the increasing demand for Brush-Ljungstróm 
turbo-generators, they had made provision for this by the new 
large shop at Loughborough. ‘This building had now been 
completed, and the advantages of ite increased capacity of 
output and economy in manufacture were now being felt. 
During the earlier years of manufacture of the Ljungstrém 
turbine, the demand for it in this country taxed to the full 
the capacity of their shops, but they had already commenced 
the development of the export market, and had supplied. plant 
for шы India, South Africa, and.other parts of the 
world. 

One other factor which bore upon the prospects of the near 
future had been the compulsory hold-up of generating plant 
extensions in. supply stations through the necessarily pro- 
longed deliberations of the Electricity Commissioners. The 
Conunissioners had adopted. a policy of concentration ‘of gene- 
rating plant, combined with the distribution of energy over 
wider areas than were formerly being supplied. The Brush- 
Ljungstróm turbine, however, by reason of its high efficiency, 
had in many cases cancelled out the main advantages of the 
larger sets, and аз a consequence stations which would other- 
wise have been closed down were now being allowed to de- 
velop to such a capacity as the conditions of the site permitted. 

The conspicuous phase of the past year's operations had 
been the number of cases in which the 5.000- or 7,000-kW 
srush-Lyungstréim sets had been installed, the anticipated 


. economies in operation being secured in every instance. While 


the results in each case had been equally favourable, one 
instance might be mentioned where, after the plant bad been 
in continuous operation for nine months, the trials demon- 
strated an overall thermo-dyvnainic efficiency of 76.4 per cent. 
"This was the highest efficiency recorded for any turbine of less 
than 20,000-kKW output, and was obtained without any increase 
in dimensions. | 

The transformer department continued to develop very 
satisfactorily, but in the rolling stock shops they had felt the 
effects of trade depression more than in the other depart- 
ments. Electric tramway systems had suffered severely by 
decreased receipts during the past eighteen months. The 
inevitable consequence had been that they had postponed the 
renewal of rolling stock. Replacements could not, however, 
be indefinitely postponed, and there were already signs of new 
activity. | | 

The expansion and improvement in the London transit 
facilities would not be without benefit to the company, and 
an important contract had recently been entered into for the 
supply of 200 of the new and improved type of omnibus be ty 
adopted by the London General Omnibus Co. 

Lord Vaux of Harrowden seconded the motion, and the 
report was adopted. О. 
: The receipts for 1922 were £55,899 and 

Cuba Submarine the expenses £26.562. After providing for 
Telegraph cable repairs, £4,760; income tax, £4,332; 
Co., Ltd. balance of E.P.D... £3.148; and two vears' 

Corporation Profits Tax, £2,218; £14,851. 
eremains plus £2416 difference in exchange and £16,532 
brought forward, making £33,829 to be dealt with.. £10,000 
has been added to general reserve. After paving 10 per cent., 
less tax, on the preference shares and 5 per cent. per annum 
and a bonus of 4s. per share, free of tax, on the ordinary 
shares, £6,629 is carried forward, subject to Corporation Profits 

Tax. The vacancy on the board caused by the death of Mr. 

C. W. Parish has been filled by the appointment of his son, 

Mr. W. W. Parish. 


The accounts for 1022 show an earned 

Canadian profit of. $532,791 (against $1,707,340 for 
General Electric 1921). From this is deducted $428,227 for 
Co., Ltd. interest charges, leaving а net profit of 

' $104,504, winch, with $557,726 broüght for- 

ward and the reserve at the end of 1921, $7,000,000, makes a 
total of $7,002,290. The dividends on the preference stock 
(7 per cent.) and on the common stack (8 per cent. per annum 
tor the first quarter and G per cent. per annum for the re- 
mainder of the year) absorbed together $541,579, leaving an 
undivided surplus in the balance-sheet of $6,820,411. The 
dire:tors have not considered it necessary to nugment the 
depreciation reserve, which stands at $5,101,923. The divi- 
dend for 1921 on the common stock was 8 per cent. und a 
stock bonus of 20 per cent. was also distributed.—The Times. 


The annual report shows a gross profit 


W ycombe of £22,155, as compared with £17,004 in 
Borough Elec. 1931. After the payment of debenture in- 
tric Light terest, outstanding accounts, preference 
and Power ^ dividends accrued, income tax, and depre- 
Co., Ltd. ciation, and adding the amount brought 


L forward from the last account, there re- 
mained a balance of £11,650. It was proposed to pay a final 
dividend of 6 per cent., free of tax, on the ordinary shares (in 
addition to an interim dividend of 4 per cent.) ; to place £5,000 
to the general reserve fund; to contribute £1,000 to a reserve 
provision for superannuation ; and to carry the balance (£650) 
forward. <A total of £16,328 was spent on capital account 
during the year, making the total expenditure £144,265. 
In his review of the paet year's working 
Bath Electric at. the annual: meeting last week, the 
Tramways, Ltd. Chairman, Mr. J. B. Hamilton, C.B.E., 
| said that while.the revenue had decreased 
for definite reasons, the working expenses had been reduced 
to an even greater extent. The powers to charge increased 
fares had lapsed, but with the support of. the Bath Town 
Council and local authorities, application had been made for 
the continuance of a smaller increase. Althcugh on the year's 
traffic figures this would mean a reduction of about £10,000 
in revenue, it was hoped that the increase of trafħe which 
would result would make up the loss. The company had spent 
money freely to keep the system in gocd condition, and a fund 
was being built up to provide for the renewal of the track 
when this became necessary. | 
At the annual meeting on April 12th, 
the chairman (Mr. F. E. Gripper, M.I.E.E.) 
presented the report, which was reviewed 


. Bromley (Kent) 
Electric Light 


and Power in our issue of April 6th. Mr. Gripper said 
Co., Ltd. that during the war and the period follow- 


ing it they had had to be content with an 
inadequate return upon the capital invested in the under- 
taking, and they had been una^le to build up a reserve. Now 
they were in a position to mr ke gord these deficiencies, and 
there was every prospect of their being able to maintain this 
position. Prices to consumers had been reduced and it wus 
hoped to make further reductions. 
The gross revenue for the year 1922 was 
Western Union $105,447,748 and the operating expenses, 
Telegraph Xe., amounted to $91,651,275, leaving a 
Co., Inc. gross profit of $13,796,473, to which 15 
added an income of $15,465,034 from in- 
vestments and $13,063,693 brought forward, making a total 
of $72,325,200. From this is deducted interest on bonds, 
$2,306,550; appropriation for development of ocean cables, 
$2,000,000; dividends paid and declared, $6,952,694 ; and 
adjustments of surplus (net), $354,610; leaving a balance of 
$46,834,538 to be carried forward. The sum of $6,630,778 
was spent on additions to and improvement of plant and 
equipment. New buildings in Philadelphia and = Harrisburg 
(Pa.) were to have been occupied early in the present year. 
During 1922 a creosoting plant with an annual capacity of 
about 100,000 poles began operations. — The substitution of 
copper for iron wire continued and ‘the purchases of copper 
wire amounted to 8,400,000 lb. The company’s engineers 
have developed. an important modification of the multiplex 
telegraph system, by which several cities can be connected 
to one wire and any one of them operated directly with each 
of the others. The engineers have also developed apparatus 
for the direct working of cable circuits between. the larger 
cities of the ‘United States and the European termini. The 
necessary short connecting links having been laid and the 
apparatus installed, three of the ocean cables are now work- 
ing on the new system and the other four will be changed 
cover at an early date. A trial length of the new type of 
ocean cable developed. by the Western. Electric Co. was to 
. have been ready for test in the early part of this vear. The 
company's programme of extensions to Northern and Southern 
Europe is predicated upon the successful outcome. of these 
testy, 
| The report states that taxation has greatly inereased, JE 
is now ЛЮ per cent. above that of 1916, whereas the operating 
income has inerensed bv onlv 21 per cent. Reference is made 
to the provision for employés’ pensions ard disability and death 
benefits, and to the апбан existing between the company 
and the Association of Western. Union. Emnlov^s.— The 
Atlantie cable formerly owned by the Direct United States 
Cable Co. was handed over to the British Government in May, 
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1922. The cable from Miami (Florida) to Barbados was 
opened for service on August 29th. A claim for damages to 
Atlantic cables has been lodged with the Irish Free State 
Government. Tentative arrangements have been effected with 
ап Italian company for a cable between Italy and the Azores. 
At the latter point the company plans to connect its proposed 
United States and Azores cable. In consequence of the con- 
ditions in Germany, negotiations incidental to laying a cable 
between New York and the North of Europe have not 
advanced. Я ; 

Referring to the position ọf cables in the light of recent 
radio developments, the report states that it is considered that 
radio telegraphy must be looked upon as a potential ally 
rather than as a competitor. Most of the revenue of the com- 
pany came from its land lines, and " if there bad been no 
net income from the cables in 1922 the company's net income 
would not have been materially reduced.” 

The directors of the Netherlands Cable 
Works Co. of The Hague state that not 
much alteration in the situation of ihe 
undertaking has taken place since the 
issue of the report for 1921. ‘The competition of the Eastern 
neighbours in 1922 was equally as keen as in the two pre- 
ceding years. Now and then some advantage was gained by 
the company because the delivery of cables ordered in 
Germany did not always take place promptly, although this 
did not enable the cotupany to raise. prices to an appropriate 
level. During the year an agreement was entered into with 
the International Western Electric Co., of New York, under 
which the Dutch company secured the right to manufacture 
duplex cables with Pupin coils, and a length of 48 miles of such 
telephone cable was now in hand. The working results for 
1922, although not on a level with those in previous years, 
could still be regarded as satisfactory. The gross profits 
amounted to 685,000 fl., as compared with 1,106,000 fl. in 
1921. After writing off 197,000 fl. for depreciation, as against 
424,000 fl., the balance and the sum brought forward permit of 
the payment of a dividend at the rate of 15 per cent., this 
contrasting with 17 per cent. in 1921. It is added that some 
temporary advantage may be gained from the occupation of 
the Ruhr, which has placed difficulties in the way of German 
exports to Holland. 

The Dordt Electric Motor Co., of Dordrecht, reporting on 
the past year, states that the sale prices of electric motors 
continued to fall. Although wages and salaries were lower, 
these factors in favour of reducing the costs of production 
were unable to counterbalance the reduction in sale prices. 
The greatly diminished purchasing capacity, as well as a fre- 
quently misplaced economy on the part of Fuyers in purchas- 
ing according to price and not according to qualitv, was the 
cause of the price fall in conjunction with competition from 
countries having a depreciated currency. The competition of 
German manufacturers would have been considerably less if 
it hid not been for the very large stocks held, both in Holland 
znd Germany, the owners of which sold at any prices obtain- 
able at paper profits. The danger of competition arising from 
depreciated exchanges was also threatened from countries such 
as France and Belgium; exports to Belgium were already 
almost impossible, whereas the imports from that country 
were increasing. Nevertheless the turnover in 1922, expressed 
in the number of motors or horse-power, was not notably lesa 
than in the previous year. The accounts show a loss of 
21,000 fl. for the vear, as against 8.500 fl. in 1921. 


At the general meeting next Wednesdav, 


Dutch 
Companies. 


Indo-European the directors will recommend a final divi- 
Telegraph dend of £1 2s. 6d. per share, free of tax, 
Co., Ltd. for 1922, making 7 per cent. for the year. 


This presents no difficulty owing to the ar- 
rangements of which the company has the benefit. The 1922 
accounts cannot be ready for probably another three months. 
In those accounts provision will be made for the items now 


standing as Russian freeholds and investments, and sums due 


from the former Russian Government. During 1922 the com- 
pany's line in Poland and in South Russia was rebuilt en- 
tirely in places, and repaired in other places. This involved the 
company and its engineer and staff in a very heavy amount 
of work, attended by a certain amount of delay due to unex- 
pected causes. The expenditure to the end of 1923, under this 
heading, is £155.000. As а resuit, with the co-operation of 
the Russian and Polish Governments, the company has had, 
since November, 1922, a through wire, in good working order, 
letween Warsaw and Teheran, a distance of nearly 3,000 miles. 
This has been, and is, carrying a satisfactory amount of inter- 
national trathe. Py the early summer, it is anticipated that the 
company's line, between the German frontier and Teheran. will 
be completely restored on the pre-war scale, and be equal to all 
traffic demands, Although the company has an efficient. wire 
between Warsaw and Teheran, it is still unable to re-open 
its route from the United Kingdom. All arrangements with 
the General Post Office for the provision of the necessary land 
line and eable facilities up to the German Coast have, for 
some time, been completed, but the concession from the Ger- 
man Government. long agreed in principle, still remains un- 
signed, This is due to the intervention of questions affecting 
a number of telegraph administrations outside the company, 
and the delay is entirely beyond the directors’ control. Thev 
hope, at the forthcoming meeting, to be in a position to give 
the shareholders satisfactory information on this point, and 


-— 


S than the others.. 


as usual, exceedingly small. 
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on the position of the company generally. Consequent upon 
the death of Mr. T. W. Stratford-Andrews, the directors -have 
appointed Mr. Axel W. Perg, a director, to Le acting managing 
director. |: Ж : й 


`+ Stock Exchange Notices.—Dealings in the following have 


been specially allowed by the Committee under Rule 139 :— 

Brompton and Kensington Electricity Supply Co.—4,845 ordinary shares of 
£1 each, fully paid, Nos. 285,466 to 290,310. 

Scarborough Electric Supply Co.—£60,000 6 per cent. first mortgage deben- 
ture stock, issucd at 95 per cent., partly paid and fully paid. 
Yorkshire ‘Electric Power Co.—250,000 new ordinary shares of £l each, 
issued at 23s, per share, fully paid and partly paid, Nos. 835,001 to 1,085,000. 

The undermentioned securities have been ordered to be 
officially. quoted :— 

Auckland Electric Power Board.—£350,000 5} per cent. Electric-power. Ex- 
tension debentures, 1922, of £100 each (Nos. 1 to 3.500) (bearer). 

Tilling-Stevens Motors, Ltd.—The profit for 1922 was 
£29,800. It is proposed to transfer to depreciation £16,000, 
leaving £7,860, which falls to be deducted from the balance 
at debit of profit and loss account at December, 1922 
(£166,382), leaving £158,522 to be carried forward. | 
* Calcutta Electric Supply Corporation, Ltd.—Final divi- 
dend on the ordinary crane for the last half of 1922, at the 
rate of 6 per cent. actual, making 10 per cent. for the year, 
plus'a bonus of 1 per cent. Relief ås heretofore in respect 
of Indian, taxation. . . - ЭШ 

Great Northern Telegraph Co.—Total dividend and bonus 
for the year 1922 of 22 per cent., including 5 per cent. already 
paid; £33,333 to the reserve and renewal fund; £55,556.to the 
pension fund; carrying forward £309,762. | 

Babcock & Wilcox, Ltd.—Finat dividend of 9 рег. cent., 
free of tax, for the half year together with a bonus of 3 per 
cent., free of tax, making a total of 20 per cent. for 1922, as 
compared with 16 per cent. for 1921. > i 

Montevideo Telephone Co., Ltd.—Interim dividend on the 
ordinary shares for half-year ending January ЗІ, 1923, at the 
rate cf 4 per cent. per annum, less tax. 

. Brazilian Traction, Light & Power Co.—Quarterly divi- 
dend of 1 per cent. on the ordinary shares. к 

Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter ended March 31st of los. per cent. on the 
ordinary stock and £1 108. per cent. on the preferred stock, 
less tax. | | 

British L.M. Ericsson Manufacturing Co., Ltd.—Divi- 
dend of 8 per cent., free of income tax, on ordinary shares for 
1922, carrying forward £43,913, subject to Corporation Profits 
Tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Tug Budget exercised a favourable effect проп the prices of 
пов investment securities. It had been generally expected 
that there would be a small reduction in the Income Tax, and 
the halving of the Corporation Tax is accepted as a precursor 
of its complete abolition next vear. The other changes in the 
Budget 'atfect: to a very slight extent the various markets 


round the Stock Exchange. Tobacco shares, which have recently , 
been such a feature of strength, went ahead further, under the 


stimulus of the Chancellor’s decision not to reduce the duty 
on the weed. From the individual standpoint of electricity 
companies, no changes can be said to have occurred in the 
prices of the shares as a result of. the Budget, except that, 
as just mentioned, investment stocks and shares are 


strengthened. by the modest remissions in the Income and 


Corporation taxes, 

Amongst electricity supply shares, further advances have 
occurred this week in City Lights, County of London, Charing 
Cross, Chelsea, Metropolitans, St. James's and Westminsters, 
the rises ranging from sixpence to five shillings per share. In 
addition, Edmundson's. ordinary and Urban ordinary have 
both gained half-a-crown, at 23 and 18 respectively, dividend 
anticipations being responsible for these improvements. 
Bournemouth & Poole advanced to 14. The market shows 
pronounced strength, and the amount. of stock on offer is, 
There has been some buying of 
County of London Electric 6 per cent. new preference, which 


‘stand at 3s. 6d. premium, but which do not rank equally with 


the old for full dividends until after January next. The 
diference of a shilling in the price between the old and the 
new shares is thus accounted for, and to those who are look- 
ing for appreciation in the future; the new are a shade cheaper 
New County ordinary ‘have appreciated to 
108. premium. Midland Counties Electric 6 per cent. prefer- 
ence remain about their par price of 20s., and on these there 
are partial dividends in September this year and in March, 


.1924. Afterwards, they receive the full 6 per cent., and, con- 
. sidering the nature of the е ‘нту, may be considered a good 
-Investinent. 


Whitehall Electric 73. per cent. preference con- 
tinne in request up to 195, 6d., buyers’ being attracted. һу 
the yield of £7 12s. per cent., though this implies naturally a 


eertain amount of risk. 


Anglo-Argentine Tramways have fallen again, in consequence 
of- the friction. that has arisen between the company and the 
municipality of Buenos Ayres. Briefly put, the municipality 


. of Income Tax. 


insisís upon a reduction in fares, which, if conceded, the com- 
pany says will make it impossible for it to proceed with 
the construction of a projected tunnel for the better handling 
of traffic during rush hours. Furthermore, it is hinted that 
a lowering of the fares would force upon the company the 
necessity for reducing wages. All the elements of an unpleas- 
ant dispute are thus presented, and some of the more nervous 
shareholders have been seiling not only. their preference shares, 
which have dropped sharply, but also the 5 per cent. deben- 
ture stock, which has given way a couple of points. The 
market view is that although there may be a dificult period 
to plough through before agreement is again reached, the end 
is likely to be something in the nature of a compromise that 
will leave matters very much where they stood before the 
trouble arose. The first preference have dropped to 3d, and 
the seconds to £3 per share. 

Brazilian Tractions are better at 54, and the demand for 
investment securities has lifted British Columbia Electric Rail- 
way preference stock a point to 844, although the deferred at 
884 is similarly down. ‘The Mexican issues mark time, except 
in the Tramways Common, which are 2 higher at 414. There 
is next to nothing doing in any of the stocks, pending the 
daily-expected news of a settlement between Mexico and the 
United States on those points which' still bar the way to a 


general recognition of Mexico, and its expected corollary, a 


loan from the United States to its smaller neighbour. The 
London group of traction issues is quiet, London & Suburban 
preference at lls. showing no change. | | 

In the calle market, Eastern Extension, Eastern Telegraph 
ordinary, Globes and Westerns are all better. This week's 
recovery Wipes out the falls that took place a month ago, 
when some timid folk were rendered. apprehensive by: the 
development of broadcasting апа of wireless possibilities. As 
it has been frequently pointed out, experience in the past has 
shown that there is plenty of room for both systems to work 
profitably as well as amicably. Ft is a little ironi 31. to ob- 
serve that Marconis have again given way, the price dropping 
to 3 7/16, in consequence of a question having beeu raised as 
to whether the British Broadcasting Co. can claim such a mono- 
poly as it is supposed to possess. ‘lhe Marconi Co. is, of 
course, associated with the B.B.C. Moreover, the Stock Ex- 
change market has been quick to observe the fact, broached 
here a fortnight ago, that the Marconi Co.'s programme of a 
two million pounds expenditure upon new stations may con- 
ceivably involve а new issue of capital, although some think 
that the money would be subscribed through the medium of 
colonial and foreigu subsidiary undertakings. Radio Corpora- 


· tion shares have improved a little, on American support, but 


Canadian Marconis sagged to 10s. 
10s. higher. 

The Electrie Construction's dividend of 10 per cent. has had 
a strengthening effect upon the price of the shares, which is ° 
up to 28s. 9d., and English Electric preference improved to 
19s., on the 5 per cent. dividend declared on the company's 
ordinary shares. The recent buying of General Electrics, and 


Cuba Submarines at 8 are 


of shares in other companies that are known to be doing well 


out of the sale of broadcasting apparatus, has been checked 
for the time being, but the prices hold their previous levels. 
Babcox & Wilcox are the feature amongst engineering shares, 
a jump of 3s. 9d. to 44 being accompanied by persistent opti- 
mism with regard to the dividend announcement now due. 
Metropolitan-Vickers preference remain at 50s. British Alu- 
miniums rose to £1, and Callender’s at 2 9/39 are 74d. better. 
The small parcel of Callenders 64 per cent. preference which 
came on offer last week at 28s. was quickly snapped up, but 
there remain a few hundreds of the company's 74 per cent. 
"B" preference obtainable at 26s., and so offering а yield of 
5] per cent. on the money. These also are being steadily taken 
by investors who appreciate the security, at the back of the 
issue, provided by the excellent dividends paid on Callender's 
ordinary shares. [Interest in Siemens has somewhat waned, 
and other shares in the manufacturing list, while they con- 
tinue to attract a quiet amount of business, are practically 
unchanged. | ) 

The 4} рег cent. dehenture stocks of the Tube companies 
which were issued a little while ago under Government 
guarantee, are now standing within a point of 100, and, what 
is more, they are practically unobtainable. Dealers in the 
Stock Exchange market ure apt to deplore the fact that the 
companies must be well supphed with. capital at the present 
time, the regret being occasioned by the fact that there is so 
great a demand for stocks of this character that the issue of 
а few millions upon tempting terms would provide them, 
the jobbers, with a more liberal supply of stock ın 
which to deal. The railway market is good as a whole, and 
the strength has spread to Metronolitang and Central London 
assented stocks. Districts are a trifle easier. Underground 
Electric Income Bonds are better at 964, and the reduction 
in Income Tax has proved no drawback to the demand for 
such stocks as this upon which the dividends are paid free 

| 


The rubber market is somnolent. although the reduction in 
the amount of visible rubber on hand foes on quietly every 


= week., The price of the raw material, however, keeps dull at 


Is. 44d. per lb. Tron, coal and steel shares are generally a 
little better by reason of the impression that the chaos in 
the Ruhr field is a distinct advantage to British companies 
engaged in such branches of industry. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HOME ELECTRICITY COMPANIES. 


Dividend. Price 
Nom, ————~ April17. Riseor Yield 


& 1921, 1922. 1923. fall. p.c. 

Brompton Ordinary...  .. 1 19 19 86/66 | — £611 4 

Charing Cross Ordinary ids b .9 14 10i +4 615 0 

do. do. до. 44 Pref. 5 44 44 4i = 5 060 

Chelsem .. а. 0 b 6 10 84 +è 6 8 0 

City of London... d ve 1 14 16 21. + 60630 
do. do. 6 % Pref. ... 1 6 6 28/- — 5 4 4 

County of London - "T 1 B 10 85/9 + 1 538 
do. do. 6% Pref.... 1 6 6 1s — b 4 4 

Edmundson's Ordinary ... vis 8 Nil — 2i + Ё Nil 
do. 6 % Pref. me b 12/. — 48 — 618 4 

Kensington Ordinary nes Б 10 19 8i — 618 4 

London Electrio ..  ..' .. 8 4 10 4a — 611 7 

do. do. 6 % Pref. 6 6 6 bà == 617 1 
Metropolitan "ONCE 1 7 8 98/6 +64. 519 4 
do. 44 % Pref. i 4 4 NM. — 560 
Newcastle-on- Tyne Ordinary ... 1 Nil 2% 738 — 917 2 
до. 5 96 Pref. ... 1 5 b 165/- == 6 18 4 
до. 1% Pref. ... 1 7 7 23/6 — 619 3 

Notting Hill, 6 per cent. Pref.... 10 6 6 9+ — 69 9 

North Met. Elec., 6 % Pref. 1 6 6 lk — 518 0 

Urban Ordinary ... © oe 3 Nil — 18 + 4 Nil 

do. 5 % Pref. ... 6 294 — 4i — 517 8 

St. James’ and Pall Mall ЧЕ 5 12 144 101 *1 6150 

South London  .. г}, 4 7 10 " & — 516 8 

South Metropolitan Pref. 1 7 "1 ls — 5 14 10 

Westminster Ordinary . 5 10 12 9 +} 618 4 

Whitehall Elec. Invst., Th 96 Pt. 1 7 "à 196 — 7 18 10 

Номе RAILS. 

Central London Ord. Assented Stock 4 4 72 +1 511 1 

Metropolitan ET Pe si i 91] 3) 694 +1 5 0 9 
` do. District .. ... ue 1 з BSA – 4 5н 4 

Underground Electrio Ordinary 10 Ni Nil 8i — Nil 

do. do. "A" .. 1 Ni Nil 9/6 = Nil 
do. do. Income Stock 4 6 964 +1 5 8 9 
TELEGRAPHS AND TELEPHONES. 

Dividend. 

А 

1920. 1931. | 

Anglo-Am. Tel. Pref. ... .. Stock 6 6 1043 + 4 5 14 10 

до. реї. eee өөө ee 14 84/6 928 = 6 13 4 

Chile Telephone... ...  .. 5 6 6 6à — 416 0 

Cuba Sab. Ота. ... — om 10 1 1 8 +4 815 0 

Eastern Extension e ae 10 10 10 183 +h 697 

Eastern Tel. Ord.... sie .. Stock 10 10 1854 + 2 68 710 

Globe Tel. and T. Ord. ... 4% 10 10 10 184 +h 581 
do. do. Pref... ... 10 6 6 113 — 568 

Great Northern Tel. .. .. 10 24 31 294 +1 7939 

Indo-European .. .. .. D 10 10 813 — 618 4 

Marconi  .. 56 1 95 16 дм —à 6830 

Oriental Telephone Ord. dar М 19 19 23d  — "4 5 Б 

United R. Plate Tel. ... "e 6 8 8 ‚ 74 = *6 6 8 

West India and Panama T 10 Nil Nil 6/- = Nil 

Western Telegraph .. ... 10 10 10 184 ti % 8 1 
t HOME AND FOREIGN TRAMS, &c. 

Anglo-Arg. Trams. First Pref. 5 54 194 88 —1 830 
до. do. 4nd Pref. 5 Nil 64 8 —È 934 
do. do. 5% Deb. Stock 5 5 80 —44 6 b 0 

British Electric Traction Ord. i 44 — 744 — 6 010 
do. do. 6% Pref. „ 6 6 99 = 618 

Brazil Tractions... ses 100 Ni Nil 54 +1 782 

Brit. Columbia Elec. Rly. Poe. Stock 5 5 844 +1 BIR 4 
do. do. Preferred . ,, 5 93. mà — *6 18 
do. до. Deferred ü 8 194/. 88À —1  *619 9 
do. - do. Deb. ... á 41 4i 78 — 6 8 8 

Lond. & Sub. Trac. 5 % Pref. 1 2à 5à пип. — 920 

London United Tram. Deb. ... Stock 4 4 65 = 6 8 0 

Mexico Tram. 5% Bonds  .. — Nil Nil 814 —` 62 8 
do. 6 % Bonds "ma = Nil Nil 61% = Nil 

Mexican Light Common .. 100 Nil Nil 22% — Nil 
do. Pref. .. eo. 100 Nil Nil 528 — Nil 
do. 1st Bonds vas = Nil 6 66% = 711 8 

MANUFACTURING COMPANIES. 

Babeock & Wilcox "e was 1 16 16 4h + үз 817 8 

British Aluminium Ord. 59 1 10 b 1 + i 60 0 

British Insulated Ord. ... ees 1 15 16 TI — 68 0 

Callenders... "m ins szo 1 15 18 I * 4. 611 7 
do. 64 Pref. Bi, дз 1 б 64 14 —+ 515 7 

Crompton Ord. ... e.. өөө 1 10 b 1 = тв 618 4 

Edison-Swan зә eis — 1 10 Nil 4/8 — Nil 


do. do. 5 % Deb. eee eee Stock 6 6 61 TS 


8 14 
Electric Construction ... S 1 10 10 28/9 +94. 619 2 
English Electric ... ove ssi 1 8 b 17/9 = 5 12 8 
до. do. Pref. ... ae 1 6 6 19/. +64. 6 6 4 
Gen. Elec, Pref. .. .. ase 1 6h 64 229 — 514 8 
do. Ord. ... A ey 1 10 6 219 — 412 0 
Henley s wee " EP 1 15 15 41/6 = 6 6 4 
do. 44 Pref. .. hd a 5 43 44 44 — Б 910 
India.Rubber Yun A мш 1 10 — i — — 
Met.-Vickers Pref. Sout’ Hees 2 8 8 94 — 6 8 0 
Siemens Ord. ats Ses wea 1 10 10 21/3 ~ Nil 
Telegraph Con. .. .. ase 12 90 90 950 — *416 0 


* Dividends paid free of Income Тах, 


MARKET QUOTATIONS FOR CHEMICALS 
~ AND METALS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances 


- = ан р, | tas ee — —. “Җ emp үеже T -— —— a mos =< 


Price Fortnight's 
: CHEMICALS, &c. April 18th. Inc. or dec. 
а Acid, Oxalic ...  ..  ..  .. per ib. 68а. ove 
а Ammoniac, Sal per ton £60 eae 
a Ammonia, Mariate (large ervetai) i £51 - 
а Bisulphide of Carbon 3x Loy d 55% 
@ Borax ... P aug ie sid а £28 80/- inc. 
а CopperBulphate ш. ш... ө, £26 15я, - 
& Potash, Chlorate... e 7 o. рег1р, 4d. to 44d. : 
a is Perchlorate wie i E 5d. е 
а Shellac.. ... рег cwt. &18 бз 
а Sulphur, Bublimed Flowers n 5 £9 ae 
а Lump - 2s iux si £8 10s. — 
a Soda, Chlorate Sss eas ee. per Jb. Sd. . se 
a m, Cry stals TP "T .. рег ton £5 10s wee 
а Sodium Bichromate, caska e. рег lb. ' _ 44d. ep i 
METALS, &c. 
b Aluminium, Ingots... ask per ton £105 to £110 es 
b A wire сЕ "T .. per lb. 1/9 to 2/6 xx 
b heet .. 1/6 to 2/- aes 
Г Babbitt’ в мо and Anti- ‘friction Metal— и 
Gradel ... ЖУ ets per ton net £198 £10 dee. 
Grade II. PP ooo Ix (T) £142 £6 dec. 
Grade III... - £79 £2 dec. 
c Brass (rolled metal 2" to 12" basis) ` ' per ib. 103d. en 
€ „ Tubes (solid drawn) "m m | 1/1 to 1/13 aeg 
€ „ Wire, basis ... © ve 114. Ба 
с Copper Tubes (solid drawn)... s |. 1 2id. : 2 
с » Bars (best selected) .. рег ton .. £106 E 
c E Sheet Eos ss РЕЯ en £106 ке 
c 4» Rod aes is £106. Е 
din (Electrolytic) Bars ive Ке |... £81 108 | 40/.«ec. 
d B ‘i Sheets... ji £145 10s. vs 
d . a Wire Rods — . £91 10s. 40/- cec. 
d ‚ T] H. C. Wire per lb. | Mya . id. сес. 
f Ebonite Rod ... es А s эў . 9/6 
Р, Sheet ОИС ИШ?» i n 3/. ЖС 
n German Silver Wire Ji; - š. 2/6 M 
b Gutta-percha, fine ... bes i Fe | 5/6 Р 
h India-rubber, Para fine ... B 1/34 » 
4 Iron Pig (Cleveland Warrants) . per ton 92s. 6d. Me 
» Wire, galv. No. 8, P.O. qual. ex £25 £1 ine. 
g Lead, English Pig ... 53 " ši £27 15/- 30/- dec. 
g Mercury .. per bot. | 210 5s.to £10 10/-; 30'. dec. 
e Mica (in original cases) small `.. per lb. 3d. to3/- 2 
e ee *9 medium... .9 4/. to 8/- ooo 
e ^» „ large  .. A | 10/- to 30/- & up. wei 
p Phosphor Bronze, plain castings n 1/2 n" 
p » drawn bars and rods " 1/4 ES 
P » rolled strip & беи 5 1/34 ees 
p s» Wire ... Hm „ 1/5 ose 
o Platinum we wk .. per оғ. £28 wes 
d Silicium Bronze Wire Ses per lb. 18 > s 


г Steel, Magnet, in bars  ... is РА 
m Tin, Block (English) | ... 


10d. 
dis £209 10s. to £210 £0}. “dec. 
a, Wire, Nos.1tol16 ... .. рег lb. 8/5 P 


Quotations supplied by 

g James & Shakespeare. 

b Edward Till & Co. 

і Bolling & Lowe. 

1 Richard Johnson & Nephew, Ltd. 

a P. Ormiston & Sons. 

f India-Rubber, Gatta-Percha and о Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p С. стон & Son, Ltd. + 

r W., Е. Dennis & 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 
c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

ө F. Wiggins & Sons. 


ы 


Electrical Progress in the United States.—. According to a 
survey made by the Electrical World, the electrical industry 
has laid plans for record additions and extensions to equip- 
ment during 1923. Returns were received from more than 
200 companies, representing about 70 per cent. of the installed 
generator rating of the country. The total value of the addi- 
tions that will be made to the generating, transmission, and 
distributian systems during the present year is estimated at 
$602,143,000, which is about 86 per cent. greater than the 
estimated. expenditures made during 1922, and about 180 per 
cent. more than the 1921 expenditures. 

The estimated new generating installations during 1923 total 
2,890,400 KW, of which about 68.8 per cent. will be for steain- 
electric plants and about 31.2 per cent. for bydro-electric 
plants, fn 1922 it was estimated that 1,772,000 kW was added 
to the generating equipment of the central stations, of which 
about 58 per cent. was for steam-electric plants and 42 per 
cent. for hydro-electric plants, while in. 1921 it was estimated 
that only 1,251.000 kW om generator equipment was installed 
during the cu of which 72 per cent. was for steam-electric 
plants and : 8 per cent. for hydro-electric plants. The new 
pgenerator поа in 1923 will, therefore, probably exceed 
that of 1922 by about 63 per cent. and that Installed durim 
1921 by cent 131 per cent. The estimates are for additions 
to systems which were operating prior to January Ist, 123, 
and do not include the systems of new operating companies 
organised during 1923, the expenditures of which are, of 
course, impossible of computation at.the present time. 


Electric Bells for Х№оќге, Пате. — Гһе bells of the Cathedral 
of Notre-Dame are in future to be worked by means of 
electrical mechanism, and it is expected that the installation 
for this purpose will be completed very shortly.—The Times. 


x a А 
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By G. 
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LONG-DISTANCE power transmission demands certain 
qualities of insulation, and the necessary development 
to meet these conditions has perhaps lagged behind other 
factors of the undertaking. In the following article 
a few applications of general theory to this subject 
are made, and some of the most salient factors necessary 
for the production of an extra-high-pressure insulator 
are given; it is hoped that they may be of some value as 
a reference. EE | 


l The Qualities Required. for Porcelain Insulators. 


While the design of many insulators is, so far as the 
utilisation of material is concerned, a matter of the most 
efficient design of the boundary surface between the air 
and the supporting dielectric with a view to avoiding 
undue electrical or mechanical stresses, the material 
embodying the insulator itself becomes of greater im- 
portance as the working voltage increases. 

Although far from being ideal, porcelain at the pre- 
sent moment appears to be in vogue as the best commer- 
cial material to employ for the manufacture of high- 
pressure insulators, and a few essentials of the material 
are given below. 

Mechanical Strength ..—Porcelain, unfortunately, is a 
very brittle substance. and, like glass, has no yield point 
short of complete rupture; bearing in mind that an 
insulator’s first duty is to act as a support and with- 
stand any mechanical strain not severe enough to 
destroy any other portion of the circuit, its mechanical 
strength is of vital importance. The results of tests 
taken by many leading manufacturers have shown that 
whether in tension, compression, or both, porcelain can 
be used quite satisfactorily, provided its safe strength, 
allowing a-fair factor of safety, is not exceeded. 

'. BAFE STRENGTH OF PORCELAIN. 
, Com по Tension. 
40,000 lb. sq. 1,500 lb. sq. in. 
ane кш КЕ often “encounters sudden 
changes of temperature while in service, and any por- 
celain that will not satisfactorily withstand an indefinite 
number of changes from extreme heat to extreme cold 
is absolutely unsuited for insulator work. 

Where cement and metal guard rings are used, they 
should be so arranged that any expansion caused by an 
increase in temperature would not set up undue stresses 
on the surface of the porcelain, cracking the glaze. 

Porosity.—Porosity, with consequent absorption of 
moisture and reduction of insulating value, is an evil 
met with in certain mixes of porceluin. Unfortunately, 
it is impossible to test every insulator, but from each 
batch certain samples should be selected and subjected 
to a penetration test under great pressure. 


Voltage Gradient; Effect of Temperature, Shape of 
Electrode, and Air Density on Corona. 


Whenever electrical energy flows along a conductor 
it sets up two fields: —(1) Magnetic field; (2) dielectric 
field. The importance of care in the design of a magnetic 
circuit is fully appreciated by all engineers, but the 


, design of the dielectric circuit 1s not so generally under- 


stood. Very probably this is due to the fact that a 
badly- designed magnetic circuit makes itself felt very 
plainly in the form of losses, while the dielectric cir- 
cuit. if badly designed, gives no indication of weakness 
until rupture occurs. 

. Now, considering magnetic and dielectric fields: hey 
may be treated in a similar manner; for instance, to 
establish a magnetic field, а magnetomotive force is 
necessary; similarly, to establish a dielectric field, an 
electromotive force is necessary. 

In a magnetic circuit, if the same flux passes through 
varying cross sections, the maynetomotive force will not 
divide up equally over equal lengths of the circuit. 


INSULATORS: "^" 


L Б; 


METZ. 


[] 


Where the lines are crowded together, the magneto- 
motive force per unit length of magnetic circuit will be 
larger than where the lines are not crowded. Likewise 
for the dielectric circuit, where the dielectric flux den- 
sity is high, a greater electromotive force per unit 
length of circuit is required than at parts where the flux 
density is low. l | 

Now, electromotive force or voltage per unit length of 
dielectric circuit is called electrifying force or voltage 
gradient о, corresponding to H for magnetic circuits. 

Then, just as the introduction of a material of high 


permeability, such as iron, increases the flux for a given | 


Inagnetomotive force H, so the introduction of a material 
of high specific capacity into a dielectric circuit, such 
as glass, will increase the flux for a given electrifying 
force 6; and, further, should an air gap be introduced 
into both circuits, Just as the value of H in the magnetic 
circuit is much higher across the air than across the 
iron, so G in the dielectric circuit is much higher over 
the air than over the głass. 

But insulation breaks down at any point when the 
flux density at that point exceeds a given value; it is 
therefore of great importance to have uniform flux 
density. The dielectric flux varies directly with the 
capacity and voltage, and, just as the flux density in 
magnetic circuits is fixed by the proportion of per- 
meability, magnetomotive force, and sectional area, so 
the dielectric flux density depends on the dielectric 
capacity of insulation, voltage gradient, and Cross sec- 
tion. 

Strength of Air.—Regarding the strength of air, it 
is advisable to remember that the size of electrode, the 
temperature, and the barometric pressure affect the 
maximum gradient that it will stand. | 
. Considering the size of electrode, it is apparent that 
if two spheres of fairly large dimensions are spaced six 
inches apart, and two needle points are placed a similar 
distance apart, the air between the needle points will ` 
break down at a much lower voltage than the air be- 
tween the sphere gaps, due to the fact that the flux den- 
sity at the needle points is much higher than the flux 
density at the surfaces of the spheres. This property 
indicates that sharp corners must be avoided in the 
design of insulators for service on extra-high-pressure 
systems, and every part must be of ample size and 
well rounded. 


Effect of Temperature on the Strength of Air. —For 
concentric cylinders:— ` 

G v=31 a (1+.308/a r) kV per cm. max. 
where G v=max. gradient. 


31 kV=normal breakdown of air at 25? C. 
barometric pressure of 76 cm. 
r=radius of inner conductor. 
а= 3.926 /(2 73 t) 
(273+t)=absolute temperature. | 
6=barometric pressure in cm. 


Calculation of Gradient for Concentric Cylinders.— 
In this case the lines of force are radial, hence the 
equipotential surfaces are concentric cylinders ; the 
whole of the insulator may therefore be considered as 
a number of capacities in series, each capacity being 
between two equipotential surfaces and d r cm. apart. 

The кашын for a bushing-type шашар is given 
by— 


and a 


G=v/r log, (R/T) ...... — men 
Where v 2inaximuin instantaneous value of test pressure. 
k=external radius of insulator. 
r=radius of inner conductor. 


When designing a bushing-type insulator, the alow 
able gradient for the particular insulating material 
used is à known quantity; the maximum test pressure 
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the insulator will have to stand is also known; therefore 
R and r, the external and internal radii, become the 
variables in equation 1. 

It сап be seen that any method of design which starts 
from an arbitrary assumed value of either R or r is 
apt to lead to a larger and more costly bushing than 
the actual working conditions require, and the simple 
rules given below show how the most economical design 
can be obtained. There is for each given value of 
n, that is, the external radius of the bushing-type insu- 
lator, a best value of r, and if the radius of conductor 
r be greater or less than this value, a greater stress 
will result on the insulation. The condition giving 
minimum gradient is obtained when the ratio n/r- 2.72, 


and TSR AT РРР ЕСКИ УИНН d wes . (2) 


this expression being simply obtained by differentiating 
equation 1 and equating to zero. 

^. Now, equation 2 gives the best value of r to employ 
when R is known; the next step is to obtain the minimum 
safe value of R, the external radius of the insulator. 


In practice, the maximum permissible gradient a for 
any particular insulating material is known, and the 
test pressure v is known, so by substituting these values 
together with n/r = 2.72 in equation 1, we find— 


к = 2.72 (V/O) .................. ‚..(3) 


which gives the minimum value of в it is safe to employ. 
By means of the three simple equations given above, we 
see that it is possible to design a bushing-type insulator, 
but they will only apply where the bushing is of homo- 
geneous character. Very often, in fact in the majority 
of cases, the bushing-type insulator is made up of two 
parts—air andeinsulation—in which case formula 1 15 
modified to— 
G = v к} log, (R/r) + vjr log. (В ғ), 


where K=specific inductive capacity of the insulation 
concerned.  The.stress is split up, part on the air and 
part on the insulation; under these circumstances 
the methods given above, however, may still be em- 
ployed. 


WIRELESS SETS. 


By F. A. P. 


РА 


THE position at which wireless telephony has arrived 
is reflected in the recent exhibitions, and a brief survey 
of the latter gives one, the impression that some differ- 
ence of opinion exists as to the most suitable type of 
apparatus for which there is likely to be a demand, and, 
further, that there is a multiplication of types tendiny 
rather to confuse the average purchaser. 

Although at the present time it is premature to 
predict the most serviceable type for home use until 
the broadcasting scheme has been thoroughly tested, 
and also owing to the improvements in circuits which 
are continually being made, yet as the use of wireless 
apparatus promises to become universal, it would seem 
advisable to install thoroughly practical sets. The 
amateur enthusiast may require to have his induc- 
tances, condensers, valves, &c., in separate units in 
order to take advantage of the possibilities of experi- 
menting with the various circuits and exploring all the 
fields wireless covers, such & useful scientific and social 
hobby which can be pursued from the most simple and 
inexpensive beginnings perhaps having never before 
been evolved. On the other hand, home apparatus for 
the reception of broadcast telephony must be suitable 
for use by anyone, and should be as self-contained as 
any other household appliance. 

Although America has had some experience of broad- 
casting, the position there is complicated by the number 
of amateur sending stations at work, and, owing to the 
restrictions likely to be enforced in this countrv, the 
practice there cannot be followed closely, each country 
tending to evolve the most suitable type to meet respec- 
tive conditions. 

The simple crystal set, for receiving local broadcasting, 
now on the market, and containing detector, small 
inductance or variometer, &c., with separate headgear 
receiver housed in a section of the case, seems only 
fairly well to provide the required equipment. An їш- 
provement in the loud speaker or in the efficiency of 
transmission might put the headgear out of court 
entirely and necessitate a separate piece of apparatus 
with a consequent duplication of apparatus and con- 
necting cords. One сап hardly doubt that the loud 
speaker will eventually displace the headgear receiver; 
the convenience of the former is so perceptible. 

Two common pieces of apparatus in evervday use, 
viz., the telephone and gramophone, with which we have 
had long experience, perhaps suggest more suitable 
arrangements. [n the ordinary, or subscriber's, tele- 


phone set, the practical part containing the transmitter 
and receiver in compact form usually stands on the 
table or desk, and is connected by a cord to the case, 
mounted on the wall near at hand, containing the re- 
mainder of the apparatus. This has proved a very 
compact and satisfactory arrangement, and the wireless 
set might very well be developed on these lines. The 
detector, with its regulating handle or handles, could 
be mounted on the wall and the loud speaker stand on 
a table, or, if we must really have the headgear receiver, 
a suitable stand could be devised to carry it, probably 
in the form of a trough, owing to its being one of the 
most awkward things imaginable to support. While 
this type might be very suitable for the reception of 
local broadcasting, many people would prefer to be 
uble to hear the more distant stations, and containing- 
cabinets similar to those used for gramophones might be 
used to house the more elaborate apparatus then neces- 
sary. Several makers are using large cabinets of 
this type which stand on the floor, but hardly with a 
view to altering the internal arrangements as required 
to meet new methods, although perhaps as these have 
ample space for almost any apparatus, including a 
desirable separate compartment for batteries, alterations 
and additions could be fairly easily carried out. The 
smaller type of cabinet, however, made to stand on a 
table and having a hinged lid, may become an even 
more popular container for wireless apparatus and 
would embody the horn of the loud speaker when re- 
quired. Both types of cabinets are being increasingly 
made by cabinet makers as articles of furniture to house 
gramophone units, and could be admirably adapted for 
wireless apparatus. What is required, however, is that 
thev should be made of standard size, and makers of the 
instruments could then arrange their apparatus in suit- 
able sizes to fit any case. Thus an expensive cabinet need 
never contain obsolete apparatus, and would last as long 
as ordinary household furniture. | 

Another point that does not seem to have been fully 
developed relates to the earthing switch. As long as the 
aerial is a necessary part of the equipment some form of 
switch will be required to earth it during storms and 
when the apparatus is not in use as а protection from 
lightning. This might very well take the form of a 
plug and socket or jack if the latter could be made 
substantial enough. The springs of the jack would then 
automatically earth the acrial when the apparatus piug 
was withdrawn, 
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G.E.C. OIL-IMMERSED MOTOR CONTROL GEAR. 


Rotor Starters and Horizontal Drum Controllers. 


IN view of the interest that is being taken in oil-immersed 
motor control gear, it will not be out of place to direct 
attention to two ranges of apparatus of this class manufactured 
by the General Electric Co., Ltd. 

Oil-immersed rotor starters are designed in two patterns, 
the first suitable for ordinary industrial purposes and the 
second for use in fiery mines. Several standard sizes are 
manufactured, ranging from 10 to 240 h.p., and a general 
idea of the construction of these units is given by figs. 1 and 
2. It should be particularly noted that the resistance con- 
tacts are at the top of the oil tank, thus enabling inspection 
to be carried out without lifting the unit completely out of 
the tank; at the same time any danger of the oil not fully 
covering the contacts is avoided, as ample provision is made 


5 
е 
# 
E 
Е 
g 
5 


mee — M eee + 
a - 
H 


f 
| 
| 


Ев. 1. 


sizes for the control of motors from 60 to 120 h.p.; figs. 3 
and 4 give a clear indication of their main features. 

The whole of the working parts are contained in a stout 
cast-iron case, which, with its lid, is provided with the 
wide machined flanges necessary for flame-proof gear. The 
floor space occupied is а minimum, while small headroom is 
required. 

The drum is carried in end brackets bolted to the lid; 
consequently, when the lid is opened the whole of the drum 
is “dead,” and adjustments can be made without fear of 
shock. The drum consists of a square mild-steel shaft on 
which micanite has been moulded, and a cast-iron hub with 
projections on which are fixed the moving contacts. The hub 
is split longitudinally and clamped on the steel shaft; it is 


Fic. 2. 


Fries. 1 & 2.—G.E.C. OIL-IMMERSED Rotor STARTER. 


for a large head of oil above them. Тһе resistance element is 
wound on porcelain bobbins which are secured to the slate 
base on which the contacts, movable arms, &c., are mounted. 
The bottoms of the porcelain bobbins are fixed to wrought- 
des straps, which àct as stays and prevent damage during 

ansit. 

The tank is of welded steel, and in the fireproof starter it 
is made of suitable thickness to withstand any internal 
explosion, the to of the tank being provided with the usual 
machined joints. The inspection cover seen at the right-hand 
bottom side of fig. 2 fits over the back of the lid, and its 
removal enables preliminary inspection to be made; in the 
case of the design for use in fiery mines, a screwed inspection 
plug is fitted. 
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Figs. 3 & 4.—G.E.C. Oir-IiMMERsED. DRUM CONTROLLER. 


The starters are provided with a step-by-step slow-motion 
device, and arrangements are made in both designs for conduit 
or cable boxes, so that the cables need not be disturbed if 
either the main or auxiliary cover has to be removed. 

The starters can, of course, be combined with oil switches 
to form a complete motor control unit. Interlocks are fitted 
so that it is not possible to close the oil switch until the 
starter handle is in the “off ” position. | 

Horizontal oil-immersed drum-type controllers аге designed 
Primarily for fiery mines, but will be found equally service- 
able for the control of a.c. motors in steel Wolke. dockyards, 
flour mills, and similar situations where heavy demands are 
made upon starting gear. These controllers are made in three 


also divided into suitable sections, so that the necessary con- - 
trol operations are made possible. 

The tip which makes contact with the drum is a half-round 
section easily renewable when required. Current is carried 
from the cast-iron body of the finger to the copper tip by 
means of copper laminations; it therefore dces not pass 
through the spring which gives the necessary pressure to 
the copper tip. The clamping bolts securing these to the 


Fia. 4.. 


contact fingers are provided with spring washers so as to take 
up any compression that may occur in the micanised bar 
on which they are mounted. 

The means of adjusting the pressure of the contact finger 
on the drum are very simple and effective. Attached to the 
body of the contact finger (fig. 5) is a forked brass strip. A 
milled nut is provided, which at one end has a square fitting 
into the slot. This prevents the nut from turning due to 
vibration or any accidental cause. If it is required to adjust 
the pressure on the drum, the finger is pressed back a little 
way and the nut adjusted and then allowed to fall back to 
its normal position; thus the pressure of the finger on the 
drum can be adjusted without the use of tools. 
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The external connections are led in to sockets in which 
they are secured by '' pinching-in " screws, the sockets being 
secured to brass contact blocks clamped to a steel rod on 
which micanite has been moulded. e terminal bar is in 
an entirely separate compartment of the case from the oil. 

Contact is made between the terminal block and the con- 
troller finger by a copper tip, similar to the tip of the contact 
finger, and so arranged that when the..lid is closed and 
screwed down the tip is pressed on the terminal block; it 
will be obeerved that no flexibles are used, thus dispensing 
with à weak link. 

External connections are brought in at the bottom of the 


Fic. 5.—СохтАст FINGER. 
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terminal compartment. Provision can be made for cable 
boxes, armoured clamps, or conduit, and inside sealing can 
also be arranged if desired, the terminal compartment. being 
filled with bitumen for this purpose. | 

The орегайоп is by means of a lever geared to the drum 
во as to $revent oil leakage through the gland. Interlocking 
arrangements ire provided so . 
only be openéd when the handle is in the “off ’’ position. 
If the lid be open, it cannot be reclosed until the handle is 


that the controller lid can. 
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in the “off” position. Particular attention is directed to 
the fact that when the controller is in the '' off ” position, the 
motor is completely isolated from the line, all three phases 
being broken by the controller. | | 
These drum controllers can, if required, be combined with 
а pedestal-mounted oil switch so as to form a complete motor 
control unit and be mechanically interlocked with the oil 
switch. T> the event of the oil switch openip~ when the 


Fic. 6.—ELECTRICAL INTERLOCK. 


motor is running. the controller must first be brought to the 
“off” position before the switch can be closed again. If 


desired, an electrical interlock can be supplied, as shown in 


fig. 6. When in the working position in either direction the 
lever boss presses down on the spring plunger. Should the 
oil switch trip. when running, it is necessary to bring the 
handle to the “off ’’ position, when the plunger will rise 


‘and the disk make contact between the two pins which closes 


the no-volt circuit on the oil switch. 


THE 


A “Standardised Sunlight ” Producer. 


" FADE-OMETER.” 


WiTH the invention of aniline dyes, in addition to the earth 
pigments and old natural dyes, an infinite variety of new 
colours and shades became available in rapid succession, but 
many of them proved to be decidedly fugitive. Boiling and 
washing tests may be made quickly by well-known methods, 
but the determination of fastness to light is & much more 
difficult matter; the exposure of test samples to the light of 
the sun (providing sunlight is available) is a slow and unre- 
liable procedure, and no test can be reproduced, the stand- 
ardisation of sunlight being utterly impossible. 

In 1916, the Atlas Electric Devices Co., of Chicago, U.S.A., 
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Гіс. 1.—VARIATION IN INTENSITY OF SUNLIGHT. 


tackled the problem and eventually produced the ''Fade- 
Ometer, which is offered to all makers and users of coloured 
materials as a means of furnishing definite quantitative infor- 
mation on the subject of fastness to light. The device makes 
use of a “ violet carbon arc," which is claimed to possess the 
maximum speed of operation and the all-important property of 
similarity to sunlight in fading quality. Although the light of 
such an arc does not look like sunlight, the violet end of its 
spectrum is a close reproduction of the violet end of the solar 
spectrum, and it is to the ultra-violet rava that the fading effect 
of sunlight is almost wholly due. A feature of the arc, the 
temperature of which is about 3,600 deg. C., is that it permits 
the use of an inexpensive standard glass globe about the light, 


4 


Fig. 1 indicates how the intensity of sunlight varies with 
the season and the time of day. In addition, different degrees 


Fig. 2.—THE '"" FADE-OMETER.’’ 
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of cloudiness will add a further element of uncertainty and 
prevent an accurate coinparison being made. An extreme ex- 
ample may be cited of the fading accomplished one winter by 
seven weeks continuous exposure to daylight being duplicated 
in eight hours by a '"" Fade-Ometer.”’ 

The arc stream plays between special electrodes and develops 
а spectrum that produces the same chemical reactions as sun- 
light, and it is claimed that the light characteristics never 
vary; hence the possibility of an absolute standard. 

The cabinet surrounds the arc and encloses all of the con- 
trolling mechanism. It has a series of forty exposure openings 
equally spaced from the arc at a distance based upon a cal- 
culation of relative sun and are light values and distances. 
Each exposure opening receives identically the same volume 
of light per unit of area, thus providing for forty identical 
lests at one time. 

The samples to be tested are placed in individual holders 
fixed before the cabinet openings and arranged to cover 
a portion of the sample so that comparison may be made be- 
tween tested and untested portions. . 2E 

The cabinet is made in two sections, the lower of which 
can be raised for renewing the electrodes and cleaning the 
globe, and is constructed in such a manner that the tempera- 
ture of the exposed surfaces of the samples i$ normal for test- 
ing purposes. Underneath the light is the humidifier filled 
with water. The radiant heat from the light.evaporates the 
water and carries the vapour upward through the drum, thus 
maintaining the proper humidity in the region of the samples. 

The current may be either direct or alternating of approxi- 
mately 110 or 220 volts, but the lamp must be adjusted for 
the frequency desired. The electricity consumption of the 
“ Fade-Ometer ” is 13 amperes at 220 volts, ог 2.86 kW, and 
the electrodes may be operated from 32 to 34 hours without 
renewal. · 

When ready for use, the '' Fade-Ometer '' occupies a floor 
space of 28+28 in., and is 72 in. in height; its net weight is 
175 lb. without transformer, the latter weighing 40 lb. | 

Messrs. A. D. Lang, Ltd., are the sole agents in this country 
for the device, which is being used by important firms in 
the textile industry, and others interested in inE, printing, 
and coloured paper manufacture. 
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TRADE STATISTICS OF EGYPT. 


Tae following statement, showing the imports of electrical 
and similar goods into Egypt during the year 1922, is taken 
from the recently-issued trade statistics. The figures for 
1921 are added for purposes of comparison, and notes of any 


increases or decreases are given :— 
| . 1991. 1929. Inc. or dew. 


| £E £E £E 
Steam engines, stutionary.— | 
Total ES 7,000 9.000 — 5,000 
From Great Britain... " 9.000 — — 2,000 
» France - = 4,000 — — 4,000 


Electrical machinery and parts.— 


Total . .. .. 237,000 196,000 — 41,000 
From Great Britain | .. 85,000 52,000 — 33,000 
» United States 12,000 1,000 — 11,000 
, France ТИ i .. 75,000 104,000 + 29,000 
,,. Italy Sigh, aig. 15,000 6,000 — 9,000 
», Switzerland er s. 30,000 14,000 — 16,000 
Internal combustion engines, stationary.— 
Total; 303,000 220,000 — 81,000 
From Great Britain 159,000 11,000 — 88,000 
,  Prance 5,000 2.000 — 3,000 
»,  ltaly т 7,000 2,000 — 5,000 
» switzerland 86,000 71,000 — 9,000 
, Germany 30,000 52,000 -F 22,000 
Electric lamps, incandescent.— 
Total , — .. .. 48,000 53,000 + 5.000 
,, Great Britain 55 7,000 2,000 — 5,000 
,, Germany 4,000 9,000 + 5,000 
,», France 3,000 1,000 — 2,000 
„ Italy 1.000 1,000 — 
,, Holland 19,000 23,000 + 4,000 
, Switzerland ste 5,000 1,000 — 4,000 
, United States ... О 3,000 — — 3,000 
, Austria is РЕ 5,000 10,000 + 5,000 
Electric lamps, атс. — 
Total T eo 10,000 + 10,000 
Carbon rods for arc lamps.— 
Total 3,000 1,000 — 9,000 
Electric cars and wagons.— | 
Total " m — 3,000 + 3,000 


1921. 1922. Inc. or dec. 
| £E 


| £E £E 
Telegraphic and telephonic apparatus and fittings.— 
Total 112,000 73,000 — 39,000 
From Great Britain 88,000 58,000 — 30,000 
» United States 1,000 — .  — 1,000 
, France 3,000 2,000 — 1,000 
» Sweden 17,000 12,000 — 5,009 
Meters, clectricity, gas, and water.— 
Total "T" ... 38,000 38,000 — 
From Great Britain тн 6,000 6,000 — 
, France `>... T ... 22,000 26,000 + 4,000 
„ United States 5,000 1,000 — 4,000 
Electric and gas pendants.— 
Total: - .. 49,000 48,000 — 1,000 
From Great Britain " 2,000 . 2,000 — 
» France M "n .. 25,000 . 18,000 —:1,000 
s Germany | 11,000 16,000 + 5,000 
Other electrical appliances and bajteries.— | 
Total | 30,000 29,000 — 1,000 
From Great Britain ,000 3,000 — 5,000 
„ Austria 1,000 2,000 + 1,000 
» Belgium 1,000 1,000 — 
, France 3,000 3,000 = 
» Germany 4,000 13,000 + 9,000 
» Italy 6,000 4,000 — 9,000 
», Switzerland 2,000 1,000 — 1,000 
» United States 4,000 2,000 — 2,000 
Electric cables, insulated.— : 
Total 90,000 80,000 — 10,000 
From Great Britain 38,000 18,000 — 20,000 
_» Belgium 4,000 4,000 — 
„ France 21,000 31,000 4-10,000 
;, Germany 5,000 16,000 +11,000 
» Italy 16,000 5,000 — 11,000 
» Japan ths 2,000 1,000 — 1,000 
» United States 1,000 1,000 — 
Uninsulated electric copper wire.— | 
Total 17,000 15,000 — 2,000 
From Great Britain 8,000 7,000 — 1,000 
, France NT 7,000 8,000 + 1,000 
» United States 1,000 — - — 1,000 
Electric light fittings.— 
Total Tm .. 88,000 93,000 4F 10,000 
From Great Britain  ... .. 19,000 14,000 — 5,000 
» Belgium a 5,000 2,000 — 3,000 
, France i .. 99,000 16,000 — 6,000 
4 Germany с .. 17,00 42,000 + 25,000 
», Italy - "T 5,000 5,000 — 
», Switzerland р s 7,000 3,000 — 4,000 
» United States... im 6,000 4,000 — 2,000 
ФЕ = £1 08. 614. | 


The Women’s Engineering Society.—In her presidential 
address at the recent annual meeting of the Women's Engi- 
neering Society, Lady Parsons said that the few enterprises 
munaged and worked by women had not encountered any 
hindrance or opposition from men, whether trade unionists or 
not. Their only trouble had been lack of business experience, 
but they were profiting by their mistakes and learning in the 
school of life. Professor F. W. Burstall delivered an address, 
in which he stressed the need for the full consideration of 
the human element in industry. The meeting was attended 
by about 40 delegates, including French and American repre- 
sentatives. 


Electricity in Gas Works.—In the Gas World a report ap- 
pears of an address.by Mr. P. 8. Hoyte, engineer to the Ply- 
mouth Gas Co., to the Southern Association of Gas Engineers 
and Managers, of. which he is president. Mr. Hoyte, describ- 
ing the company’s works, referred to the extensive use of 
electric power therein; previously steam power was used, and 
the boiler plant was taxed to its utmost capacity, for an out- 
put of 200,000 b.h.p.-hours. In 1910 two 40-kW generating 
sets were installed, with six motors, and the advantages of 
electric power were soon so much appreciated that the equip- 
ment was increased to more than 70 motors, the output being 
512,000 b.h.p.-hours; nevertheless the same boilers do the 
work, with less fuel consumption. The cost last year was 
1.114. per b.h.p.-hour, inclusive of all charges, with coke 
breeze at 10s. per ton. The output of electrical energy was 
nearly one million kWh, costing 0.73d. per kWh at the switch- 
board. | 
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THE MAINTENANCE OF VOLTAGE ON D.C. DISTRIBUTION SYSTEMS. 


Discussion at Manchester. 


Mr. P. J. RosiNsoN's paper on the above subject (an abstract 
of which appeared in our issue of February 9th, 1923) was 


read at the NORTH-WESTEKN CENTRE of the INSTITUTION OF 


EuectricaL ENGINEERS on February Wth, Mr. A. 8. Barnard 
presiding. | 

Mr. B. WELBOURN opened the discussion by remarking that 
the Liverpool sub-station worked well, but something simpler 
would have to be found before they arrived at the final solu- 
tion of the problem. Therefore he repeated the appeal which 
he had made elsewhere for full co-operation in getting records 
to see which devices might be eliminated. . From the cable 
point of view the use of the fully automatie sub-station had 
no terrors whatever, because no maker of apparatus could 
feel any satisfaction in having his products used inefficiently. 
Most д.с. networks were only used to approximately 40 per 
cent. cf their capacity because of voltage drop, and devices 
which enabled electricity to be supplied more efficiently and 
cheaply eould only bring additional work to all manufacturers. 
‘Semi-automatic sub-stations were in regular operation in this 
country 3l yeurs ago. : 

Mr. BENTHAM said that the outlook of the automatic sub- 
station in this country was decidedly good. Liverpool was 
starting with two of them and Manchester was to follow with 
four, The list of items which comprised the equipment might 
lead one astray; probably considerably fewer than 64 pieces 
of apparatus would be needed. 

Mr. Н. A. Ratcuirve imagined that the job of the attendant 
at a small sub-station was one of the most monotonous and 
ambition-destroying that it was possible to have. For that 
reason there was a very big field for completely and semi- 
automatic equipment, which would also go а long way 
towards solving some of the problems in connection with rail- 
way electrification. The outstanding feature of automatic 
equipment was that it inight do the right thing or it might 
not, whereas the manual operator might do many wrong 
things, which might in themselves be more serious than his not 
functioning at all. With regard to costs, figures he had con- 
sidered had satisfied him that there was a good case to be 
made out for automatic equipment in its proper sphere, but 
he did not know that the figures in the paper were of very 
great value, because it was not possible to generalise from 
any one particular case, and it must not be overlooked that 
at the present time the cost of automatic equipment was a 
purely artificial one. It was desirable that automatic control 
should be sectionalised to some extent. That all complica- 
tions could he avoided bv the use of alternating current was, 
to some extent, true, but large direct-current systems existed, 
and they possessed certain very marked advantages. The 
automatic brush-raising gear seemed a very crude arrange- 
ment, and it was usually recognised that the less one tinkered 
with the brushes of the commutator the better. 

Mr. G. F. Smuts thought it better to protect too fully than 
not sufficiently until they had acquired the necessary ex- 
perience. What number of relays could be dispensed with 
‘if there was no necessity to raise the brushes? 

Mr. G. A. JUHLIN thought that a great deal of trouble had 
yet to be experienced before finality was reached. It was 
very difficult for manufacturers to simplify their gear for the 
siinple reason that operating engineers wanted security for 
the apparatus that was being installed. With rotaries which 
were tap started without raising the brushes, the wear and 
tear of the brushes was such that the average operator would 
not face the maintenance charge, so that the small complica- 
tion of raising the brushes would be more than saved in that 
way. There was no difficulty in making an automatic а.с. 
station; in fact some were already in operation. 

Mr. G. G. L. Preece said that automatic devices were some- 
times put in without any regard to the capital cost. That 
feature would have to be watched very particularly, especially 
with the smaller and medium-sized stations. If they had 
sutlicient faith in the converter plant to run it unattended it 
became a moot point whether they were justified in putting 
in automatic gear. Before very long in Manchester there 
would be an opportunity of comparing three different systems 
of completely automatic stations. 

Mr. H. C. Lams pointed out that there were some advan- 
tages which it was not usual and not advisable to mention 
publicly. The figures the author had given for cable laying, 
for manually-operating a station, and for lighting were too 

igh. 

Mr. Harcocrr WILLIAMS explained that recorders were 
being fitted in the automatic sub-stations to record the opera- 
tions of the various relays and when they failed. 

Mr. CHEETHAM said that there was no doubt about the 
efficacy of the field-reversing gear. The development of auto- 
matic equipment for controlling generating stations was well 
on the way now in the States and would, no doubt, be adopted 
in Europe. Strange to кау, it was Very much simpler than the 
control of a rotary-converter station. Operating records 


showed that automatic stations Were more reliable than 
manually-operated stations, and that after a shut-down 
(which sometimes occurred even in the best-regulated corm- 
panies) the restoration of voltage was very much more rapid 
with automatic control. 

Mr. E. Tuomas thought the outstanding fact was that the 
description was by the purchaser and not by the maker. 
Everything should be of the most substantial character ; 
having hundreds of contacts and so many relays, any one of 
which might upset the operation, it was of the utmost import- 
ance that they should not be treated with merely ordinary 
care. It would turn out to be the best type of gear to install. 

Mr. A. B. Млилмѕом felt that there would be a field for 
this class of small sub-station where, instead of a rotary con- 
verter, there was a Diesel or a semi-Diesel set or a small 
water supply, which would autoinatically enable people who 
had no a.c. system to get over their transmission losses and to 


get à much bigger supply through their existing cables. 


Mr. E. P. Нш, pointed out that it might or might not be 
necessary to have brush-lifting gear with a 900-kW or smaller 
set. Certainly, on say a 250-kW rotary, brush-lifting gear 
would hardly be necessary, and consequently relatively less 
expensive and simpler connections were suitable. Again, for 
25-cycle sets of even 500-kW capacity it would not be 
absolutely necessary. Tap-starting was the simplest and 
generally most reliable method of starting small and medium- 
size sets, but it necessitated that the polarity on the d.c. side 
should be determined definitely before the rotary was ready 
for load. A polarity relay was a sound proposition, 
somewhat expensive, and the following method had been 
recently patented by the M. V. Company as an alternative. A 
Wheatstone bridge of Noddon valves was arranged so that 
the field was connected across the centre points; the outers 
were connected to the d.c. brushes, which pulsated during the 
starting period at a voltage depending on the slip of the 
rotary armature, The valves were connected so as to apply 
field current of the correct polarity from the moment of start- 
ing, or later, as desired; suitable switchgear cut out the valves 
When the rotary had pulled into step. It waa possible to 
allow the rotary to build up with wrong polarity without 
valves, and immediately connect in on inserting the valves. 
As the latter were only in circuit for a few seconde they could 
be made very cheaply and virtually took the place of separate 
excitation. 

Mr. J. Frit mentioned the case of the small fully-auto- 
matic private lighting plant. The fact that it was very small 
did not make it easier to work; it was a much more difficult 
Problem really than the big station, because one could not 
о decent relays when only spending a few pounds on the 
plant. 

The CHAIRMAN said that he was responsible for putting down 
the Oxford system in Hull in well over a dozen sub-stations, 
all controlled from the generating station by pilot wires. The 
plant was run without any attention beyond what was given 
by a man riding round the town on a bicycle. The 
failure—if it was a failure—of the Oxford System 1п various 
towns in this country was certainly not due to the plant being 
run without attention, nor was it due to any failure of the 
semi-automatic switches; other inherent defects had inade it 
fall out of use. 

Mr. P. J. RoBINSON, in reply, said that he had not had much 
constructive criticism ; mostly it was destructive. He agreed 
that when the cost of the automatic equipment could be 
reduced some nightshifts could, with advantage, be taken 
care ar by full automatic control, but he was not prepared to 
leave the machinery running unattended. They had no 
trouble with the brush-raising gear; the holders *of the 
brushes were not raised, but the carbon was raised by a 
cam motion within the holder or the guide. A station in 
America which was operated by means of two telephone wires 
operated on the automatic telephone system, and it was con- 
ceivable that a form of relay control could be brought into the 
station by simply laying a telephone service into it. In Liver- 
pool they had always worked two men on a shift for the reason 
that they had had troubles in sub-stations through B man 
getting hurt or having a fit when left hv himself. That Was 
the basis on which he had taken the cost. Applving auto- 
matic gear to a group of rotaries would not be at all satisfac- 
tory; automatic, gear had its limitations and if applied 
to more than two or three machines it would become very 
complicated. 

a 


Discussion at Edinburgh. 
Mn. P. J. RoniNsoN also read his paper at the SCOTTISH CENTRB 
of the INSTITUTION on March 13th. 

Mr. R. B. MITCHELL presided in the absence of the chair- 
man of the Centre (Mr. A. S. Hampton), and said that he 
agreed to the full with Mr. Robinson's idea that the cost of 
running long and heavy d.c. feeders was quite out of count 
nowadays when compared with the cost of putting down & 
sub-station—quite а small one—at the nid point between two 
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areas of supply. On that point no discussion arose. The 
only point which required discussion was the justification or 
otherwise of an automatic as compared with a manually- 
operated sub-station. The author gave the running charge as 
£1,305 for the manually-operated as compared with £255 for 
the automatic sub-station. It could be done for less than that. 
In Glasgow the smaller sub-stations were worked by a single 
operator per shift, and he had so far never had any reason 
to regret it; by making the station semi-automatic they 
dispensed with the night-shift man altogether, and it cost but 
a few pounds to add a very simple equipment. Half of 
£1,305 was roughly £650, and doing away with the third 
man reduced the figure to £440, which compared much more 
closely with the author's £255 than £1,305 did. So that it 
depended on the cost of maintaining automatic equipment, 
and that wouid be quite a high figure, perhaps more than 
Mr. Robinson's £93. 

Pror. Francis G. Batty thought that the use of relays was 
& very risky proposition. The breakdown of the plant owing 
to some of the relays not operating would make a big addition 
to the maintenance costs. | 

Mr. А. P. Rosertson pcinted out that the author's was not 
the only system. ‘There was another, which had only ЗО 
relays; a reduction of 12 relays was a great advance. The 
tap-started rotary with a brush-lifting device would not 
perhaps last quite so long without trouble as а self- 
synchronising rotary, and it was a retrograde step to go 
back to the tap-started rotary. Owing to the difficulty of 
keeping breakers in condition, fuses were better. In the semi- 
automatic sub-stations in Glasgow they had no regulator, and 
did not find it necessary with rotary converters. In an 
automatic sub-station the voltage had to fall a pre-deter- 
mined amount before the station came in and rused the volt- 
age quickly; then if the load dropped off, it would go out again, 
when the voltage would again fall; consumers would not 
8tand that. ; 

Mr. О. ELLErsen explained that his experience as a manu- 
facturer of automatic gear showed that simplicity was un- 
doubtedly essential. When automatic gear first came into use 
for industrial purposes the controller had more interlocks than 
main contacts. It was found out later on, however, that it 
was & better policy to dispense with the interlocks, which 
resulted in more satisfactory and cheaper gear. In other 
schemes instead of depending entirely on relays, а master 
controller was used, usually motor driven; in that way a 
great number of relays and interlocks were dispensed with. 
The great variation in daylight from one day to another, 
or the sudden descent of a fog, might cause trouble to a sub- 
station controlled by a time switch only. One point which 
appeared to be greatly in favour of automatic sub-stations as 
regarded costs was that hand-operated sub-stations were un- 


doubtedly likely to run longer on uneconomical loads than 
automatic sub-stations; an operator would frequently prefer 
to let the machine run on rather than shut down and start 
16 up again. 

Mr. Е. бЕррок thought, with regard to the tap-started 
rotary, that there were other machines on the market which 
would assure constant polarity and would not require the 
same number of relays. There was no doubt that the trend of 
present-day practice was to make things automatic. He could 
hot see why Mr. Robinson should debit the manually-operated 
substation with the cost of two men. In Edinburgh they 
had one man per shift; it would become necessary for the 
safety of the attendant to arrange for a communication every 
hour to ensure that no harm came to him. 

Mr. E. HENDERSON said that on a purely automatic system 
he could conceive a nuinber of converters running with a 
load just above the setting of the low-load shutting-down 
relay for & fairly long period, as on the type of load men- 
tioned on page 1 cf the paper there might be clearly-defined 
periods of peak loads with wide valleys. This meant that 
the converters might operate at low loads with corresponding 
low efficiencies. If such sub-stations, as well as having all 
the purely automatic features, were also controlled by a pair 
of pilot cables arranged to give all the advantages of a 
manually-operated sub-station, the overall efficiency would be 
greatly improved. Also, all the sub-stations would be under 
the control of one engineer, which would be an advantage in 
the event of a serious shut down. One felt that any other 
method, or type of machine, which would reduce the number 
of devices would be very welcome, no matter how satisfactory 
the scheme described might be. Р 

Mr. Davip MARTIN assured engineers who were thinking of 
going in for automatic rotaries that the relays described could 
be made '' absolutely perfect.” 

Mr. P. J. Ковіхѕом, in reply, said that since the equipment 
was put into operation in August last, it had had many 
visitors, including every manufacturer: of automatic gear in 


the kingdom, and demonstrations had been given of starting 


up and shutting down on about 300 occusions; & number of 
orders had been placed for similar automatic sub-station equip- 
ment. It would be as costly to lav pilot wires ae cables, as 
а considerable portion of the cost of laying cables was that 
of the opening up and reinstating of the ground. He was not 
afraid of the relays after his experience of them. The mercury 
rectifier was the first thing he considered; there was a future 


` for it, but it would have to be developed more than it was 


at the present. His experience of it had not teen altogether 
disagreeable; they had а 600-ampere one working at 480 volts 
with satisfactory results. One disadvantage of the rectifier 
for automatic working was that it had a drooping character- 
istic of about 61 per cent. 


POWER FACTOR: ITS TECHNICAL AND COMMERCIAL ASPECTS. 


By H. E. YERBURY, M.LE.E. 


(Abstract of paper read at Bradford before the NoRTH-MIDLAND CENTRE (Leeds) of the INSTITUTION OF ELECTRICAL ENGINEERS.) 


ASSUMING a town with two power etations, having plant capaci- 
ties of 80,000 and 20,000 kW respectively, that are intercon- 
nected by duplicate cables, each capable of carrying a load of 
9,000 kW, if the power factor of 0.8 of the entire 
undertaking could be raised to unity, then the smaller station 
could be dispensed with, or would be available for supplying 
energy to additional consumers taking at least 15,000 kW and 
bringing in а net return of at least £1,500 per annum. A 
station of that capacity represents a capital expenditure of 
about £450,000. 

A power factor of 0.8 calls for a 25 per cent. increase in the 
number of kilovolt-amperes, which means that the capacity 
of generators, transformers, and cables, &c., must, for the same 
revenue-earning load, be increased by this percentage. An 
improvement in power factor from the present general average 
of 0.7 to 0.9 would produce a 30 per cent. greater revenue- 
earning capacity for the same plant. It will, therefore, be 
readily seen that power factor has a very great influence on 
the cost, and therefore the selling price, of electricity. It is 
obvious that the consumer of power will not consider the obli- 
gation which he owes to the community in the matter of power 
factor unless tariffs are devised whereby he is offered a financial 
inducement to install plant and apparatus for its improvement. 
It takes far less wattless КУА to improve a power factor from 
0.8 to 0.9 than to improve it froin 0.9 to unity, and it takes 
nearly four times as great a wattless component to change the 
power factor from 0.8 to unity as would be required to change 
it from 0.8 to 0.9. 

The expressions '' wattless current ’’ and ‘ extra current "' 
are redundant conceptions that could be dispensed with. The 
effect of an a.c. at its source and when split up by passing 
from one circuit to another and modifying the phase angle may 
be compared with an electrostatic field in a stationary con- 


4 


dition and also when in motion as an electromagnetic wireless 
wave. ln the latter condition the wave or field of force does 
not consist of the radiation of electric and magnetic energy, 
for the magnetic field is only recognised by the observer or the 
detector in the path of the impulse. It is not self-existing, 
but ів a function of the electric field and only manifests itself 
when its velocity or kinetic energy is absorbed or detected by 
a receptive apparatus. An electromugnetic wave may there- 
fore be said to have two components, one a latent potentiality 
and the other kinetic, the former only coming into existence 
when the wave passes over or through a detector designed to 
be affected by the latent or magnetic component of such field. 
In like manner, if an a.c. be split up into two components 
by machines or apparatus containing magnetic circuits, one in 
phase with the e.m.f. and the other 90 deg. out of phase, the 
latter is the idle or wattless component of the current. It is 
not a self-existing or separate entity, and should not be called 
"extra. or wattless current." — '" Wattless component ° is 
believed to be the correct expression whether of e.m.f., current, 
or power, although the term "' reactive current '' is applicable, 
especially where the current lags behind the voltage. 
-Raising the power factor over an entire systein should be 
effected at the points where it is reduced, viz., at the end of 
transmission lines and at or near the consumer's load. It is 
obviously wrong to install power-factor improving plant at a 
generating station. It is necessary to educate consumers, and 
advice should be rendered gratuitously by a supply authority ` 
to new power consumers, and where synchronous or other 
plant is installed which draws current at unity or leading 
power factor, a rebate should be allowed on each account. 
Now that the Electricity Commissioners in the Electricity 
(Supply) Act, 1922, have repealed the section of the Electric 
Lighting Act of 1899, which embodied a compulsory flat rate 
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per kWh chargeable at the option of any consumer, a simple 
and equitable arrangement would be to base the tariff on the 
average kVA demand for а period of from 20 to 30 minutes, 
in order to provide for capital charges, plus a charge per kWh 
to cover the operating costs, with a sliding scale or basis of 
charge below or above the agreed standard power factor. A 
simple instrurnent is still required to integrate and record 
direct the average kVA during any time, as distinguished from 
the momentary value. The energy in kW and КУА should be 
separately allocated and invoiced so that a consumer may 
cheek and understand the state of his installation, and regard- 
less of the number of meters required, no rental should be 
charged to power consumers. 

For simplicity it is recommended that for two- and three- 
phase circuits two integrating watt-hour meters of the ordin- 
ary construction should be used, and the monthly power factor 
ascertained by the ratio of the kWh registered by these two 
meters. ee 

Erample.— Wattmeter reading R,=20 kWh; wattmeter 
read R,=10 kWh. Tan g=(¥V3) (20—10)/ (20+10) 20.577. 
This corresponds to an angle of 30 deg. Since cos 30 deg.= 
0.866, this will be the power factor. | 

''he maximum demand in kVA with a reasonable time lag 
should also be determined monthly, for if this is taken over a 
period of, say, 12 months, consumers refrain from using motors, 
&c., at certain times, so as to keep the maximum demand at 
the lowest figure. This is disadvantageous to a supply depart- 
ment, and a clause has had to be inserted in some agreements 
specifying that if the total price under a kVA charge proves 
higher than under the flat-rate kWh charge, the accounts will 
be invoiced at the lower rate. 
over, suy, one month has been obtained, the basic charge per 
kVA of demand should vary wherever the declared or standard 
power factor is improved or reduced. 

Ignoring the usual coal clause (which, incidentally, can 
neither be scientific nor equitable without a standard calorific 
value) the ultimate price would be:— 

The basic price at standard power factor (say £4 per kVA 
at 0.8 power factor)=standard p.f./average p.f. 

Erample.—Average monthly power factor=0.7 lagging; 
0.8/0.7=1.14, i.e., the multiplying coefficient which raises the 
price to £4.568 per kVA. If the supply were taken at unity 
power factor then £4X0.8/unity = £3.2 per kVA. Further, a 
rebate of 1 per cent. on the maximum-demand charge should 
be allowed for each 1 per cent. improvement beyond unity. 

The several means of effecting an improvement of power 
factor should each be considered on its merits for each indi- 
vidual case. Every apparatus on the market may be said to 
have a definite tield of usefulness. l 

An appendix to the paper gives typical examples of tbe appli- 
cation of power-factor-correcting devices and the cost of in- 
stalling them. 


Discussion at Bradford. 


Mr. H. E. Yersury (Sheffield) read his paper at the Brad- 
ford Technical College on March 6th, and in the absence of 
Mr. W. P. Woodhouse, Mr. W. Howard Brown (Shipley) pre- 
sided. | 
"^ In opening the discussion Mr. BUTTENSHAW remarked that 
a friend of his installed a 230-kW  auto-synchronous motor 
coupled to a d.c. generator. It was one of the conditions under 
a new contract with the corporation that a compensator must 
be installed for raising the power factor from 0.65 to 0.8, in 
consideration of which it immediately gave them a reduced 
tariff, which approximately cut their-charges 50 per cent. In 
addition, the machine had given them about 30 ner cent. more 
transformer capacity, and they had found also a general im- 


provement in the running conditions of their numerous induc- _ 


tion motors installed in the factory. 

Mr. LONGMAN observed that some consumers, even if they 
were on a KVA basis, did not seem to realise what they were 
doing. People should be penalised for low power factor and 
for cable losses. Many people had been in the habit of cor- 
sidering that with cables it was all resistance drop, but there 
was quite an appreciable amount of reactance drop, even in 
cables. If they wanted the consumer to do anything they 
would have to show him that he could effect a saving. Con- 
eumers ten or fifteen miles out could not expect a supply at 
the same figure as those next door to the power station. Such 
consumers, even i they used their own plant, would have to 
рау a little extra for coal cartage to their premises. With 
regard to nomenclature, it was a pity they did not keep more 
to standard terms. It was bad enough in this country, but 
they could not pick up some of the American papers without 
wondering what was being talked about. He did not quite 
agree with the author's remarks about the transmission af 
large amounts of power, but he was quite right when he said 
‘at is obviously wrong to install power-factor-improving plant 
at a generating station," Cutting out condensers at night 
might be a nuisance; it depended on what the actual current 
taken by the condenser was and if the consumer had a trans- 
former on light load the condenser would about balance the 
magnetising current of the transformer, and so obtain a better 
power factor, An integrating ampere-hour meter for kVA-hour 
measurement had not yet been perfected. One was practically 
driven to the thermal demand instrument, which was cheaper 
and simpler, but not perfect. 


Where the average power factor 


Mr. Hatt (Bradford) said that the consumer thought he had 
been penalised enough; it was up to the supply authorities to 
deal with the matter. Very often à man would recognise that 
by expending a certain amount of capital he could get a fair 
return, but he might not have the capital to invest. The 
supply authoritv should be in the position to epend the capital 
and charge the consumer for it, in which case there were many 
instances where it might improve power factor to the ultimate 
benefit both of the consumer and the supply authority. 

The CHAIRMAN (Mr. Brown) observed that his point of view 
was, roughly, that so long as the supply authority got a power 
factor of about 0.8 it was absolutely satisfied. Was it to 
the advantage of anyone to raise it from 0.8 to 0.9? Was 
it not definitely up to the supply authorities to raise it from 
0.8 to 0.9, which was about the highest commercial value 
one could go to? He was doubtful whether they wanted to 
raise the power factor and, as for doing anything to help one, 
he could not see that. they were prepared to do anything at all. 

He quite agreed with. the necessity of disconnecting con- 
densers at night from the supply company's point of view, but 
it was the customer who bought the condensers, not the supply 
authority. If he bought a thing he made the most use of it, 
and every one must look after his end of the business. 

Mr. H. E. Yerscry, in replying to the discussion, agreed 
that reactance drop in cables was & very important matter. 
He had drawn his inferences from two Shefhield stations. At 
first sight for a power station costing £450,000 a net return 
of £1,500 per annum might appear to be a small profit, but 
а municipal concern before a net profit was earned had to put 
aside 6 and 34 per cent. for the sinking fund, and an amount for 
depreciation. In some cases they did get over-motoring, be- 
cause the motor was not put down for the average load it had 
to take, but for the possible maximum. A supply authority 
should look after its own wattless component; in an ordinary 
way if a low power factor was brought about by a consumer, 
and he knew it, he should pay for it. 


PERMISSIBLE CURRENT LOADING OF 
| CABLES. 


Discussion at Birmingham. 


Messrs. S. W. Metsom and E. Fawsetr presented their 
report on the above subject (which was abstracted in our issue 
of March 9th, 1923) at the SouTH MiDbLAND CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS on April 4th. 

Mr. Н. W. Bapes, in connection with the expansion of 
calles, instanced a case that occurred a short time ago of a 
number of cables under abnormal war conditions gradually 
slipping for a distance of 4 ft. down a long gradient for a total 
distance of approximately 500 yd., but by taking advantage of 
the expansion of the cable when loaded and by means of suit- 
able clamps and straining devices, the cables were persuaded 
to creep up the stiff gradient until they were back again in their 
original position, and this, of course, was accomplished whilst 
the cables were carrying full load. Regarding the statement 
‘that a cable drawn into a conduit is free to move lengthways 
along the duct and cause injury to the lead by abrasion," from 
observations and tests on a large conduit system the chief 
trouble was found to be not so much the abrasion of the lead 
in contact with the duct, as how to accommodate the expan- 
sion of the cables and so prevent ripples in the lead, cracked 
plumbs, &c., in the joint pits. The linear expansion resulted 
in a longitudinal movement of the cable at the bell mouth, but 
by suitable bends in the cable at the joint pit this longitudinal 
movement was changed into a lateral movement of the joint 
box. The joint itself was mounted on special cradles, which 
had frictionless qualities, and the whole joint was free to move 
in a transverse direction. These joints were фп a state of 
continual movement and had been working successfully for 
several vears in this manner without showing any signs at all 
of deterioration of the lead. 

Mr. W. E. Groves thought that the information in the 
report was exactly what the mains engineer needed. As the 
permissible current loading was generally governed by the 
maximum temperature which could be attained without 
damage to the dielectric, it was hoped that more definite infor- 
ination would be forthcoming on this point. The thermal 
resistivity of the dielectric would be obviously constant 
throughout a cable length, but in considering a long run of 
main the safe loading would depend on the worst patch of 
ground that it passed through from the point of view of ther- 
mal resistivity; consequently, in determining the load rating 
of the cable before laving. the least favourable conditions must 
be assumed. In this connection one would expect that the 
nature of the paving would affect the moisture content of the 
ground. Modern methods of treatment of roadways rendered 
the surface practically impervious to moisture and the surface 
Water was much more thoroughly drained to the sewers. This 
limitation due to expansion was emphasised in the writing 
down of the permissible temperature of cables in conduits bv 
15 deg. C. in order to avoid abrasion of the lead. This appeared 
to be hardly justified if the internal surface of the conduit was 
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smooth and well lubricated when the cable was drawn in. At 
any rate, it seemed too high a price to pay, and one would 
rather risk a little, as the dumage would be more local than 
that caused to the cable by over-heating of the dielectric. 
Major A. M. TAYLOR was glad that the authors had empha- 
sised the fact that the reciprocal of the capacity (ter by 
Kurapetoff the ''elastivity °’) was related to the geometrical 
dimensions of the cable in a precisely similar way to the ther- 
mal resistance. The remarks relating to the difference in ex- 
pansion between the armouring of the cable and the lead 
sheathing of the copper indicated that there were forces tend- 
ing to buckle the copper conductor directly a point of minimum 
mechanical strength was reached. Such a point would occur 
where the cable approached a junction box, and might take 
place in the junction box itself. He knew of a case where the 
copper had been crushed and forced into contact with the box 
iteelf by this action. The tremendous forces that obtained 
must result either in the armouring being inordinately etrained 
or else the copper unduly compressed, and it was not inconceiv- 
able that, due to the worming of the three conductors, a 
tendency to sudden bending might occur in parts of the cable 
itself, and would be sufficient, even though in appearance very 


slight, to crack the insulation and start a weak point, which - 


would develop into a fault. This pointed to the advantage of, 
if possible, doing without the armouring altogether, a course 
which was adopted in the Gennevilliers cables. 

Table 16 gave a current of 328 amps. for a 0.95-sq. in. cable 
{concentric and armoured), while in table 21 a current of 
34 amps. was given for a precisely similar cable, but with the 
difference that the latter was insulated for 11,000 volts, whereas 
the former was only insulated for 660 volts. One would have 
expected that the thermal resistance of the 11,000-volt cable 
would have been much higher than that of the 660-volt cable, 
demanding a very much smaller, rather than a larger current. 

Table 28 gave a figure of 620 for the resistivity of cable No. 3 
and a figure of 1,060 for the resistivity of cable No. 4. There 
seemed no obvious reason for this tremendous difference. 
Again, the statement that '' examination of the experimental 
values for different types of cable showed that generally the 
lower-pressure cables had a thermal resistivity somewhat 
greater than the higher-pressure cable,” and the remarks that 
followed seemed to suggest that this effect was due to questions 
of cost. Was it in any way due to the fact that with the 
higher insulations there was a much greater distance through 
which impregnation had to take place, and was it possible that 
the impregnation was less perfect in the higher-voltage cables? 
In dealing with triple-concentric cables it was stated that if 
the load were assumed to be carried by the two inner con- 
ductors only the current for a given temperature rise would 
be 5 per cent. less than that for an '' equivalent " size of con- 
centric cable with two conductors only. What would be the 
result if the innermost and outermost conductors had been con- 
sidered when the intermediate conductor was currying no 
current? His impression was that the greater the amount of 
heat that could be liberated towards the circumference of the 
cable the lower would be the temperature of the innermost 
core. The word “ equivalent " used by the authors should 
be defined. Did they mean by this the same cross-section for 
each of the two '' outer ” cores, or did they mean a cross- 
section such that the same power could be conveyed with the 
same total amount of copper at an equal voltage across the 
** outers "'? i 

In table 1 particulars were given which required further 
elucidation, and he thought that the figures in heavy type (viz., 
340, 180, 120, 90) should preferably be 227, 120, 80 and 60. 


IN ALUMINIUM AND COPPER 
BUSBARS. 


JOINTS 


"Тнв efficiency of joints in busbars is a matter of great 
importance in view of the heavy currents to be dealt with in 
large power stations, but few reliable data have been pub- 
lished on this subject. A paper communicated to the Journal 
of the Institution of Electrical Engineers last year, however 
(by Messrs. S. W. Melsom and H. C. Booth), went far to fill 
up the gan. s Рет | 

The authors gave the results of an investigation carried out 
at the National Physical Laboratory on various forms of 
«lamped joints between flat conductors of rectangular cross- 
section. The effect of streain-line distortion at the overlap 
was found to be an increase of resistance of 20 per cent. as 
compared with that of the solid bar, when the length of over- 
lap was four times the thickness, falling to 4 per cent. when 
the ratio was 10 to 1. The contact resistance was nearly in- 
versely proportional to the area of contact when the pressure 
per unit of area was constant. Tests were made on both 
aluminium and copper bars, pressed together by an hydraulic 
ram. In the case of aluminium it was found that the easiest 
method of preparing the bars under practical conditions, 
namely, rough cleaning with a file, coating with vaseline, and 
cleaning with emery, or coating with vaseline and rough 


filing, in both cases leaving the dirty vaseline on the bars, was 
at least as good as any other method. 

Copper also gave the best results when the surfaces were 
coated with vaseline, and the values obtained with a joint ` 
pressed together after cleaning with vaseline were as good as 
when the joint was soldered. The interposition of layers of 
tinfoil between the surfaces was detrimental to the efficiency, 
and no advantage was gained by roughening the surface of 
the bar with a file, rubbing with vaseline and emery being 
the best method of preparation. The pressure produced by 
clamps and bolts was found to be the equivalent of from 1,000 
to 2,000 lb. per sq. in. With thin bars, as ordinarily used, 
the localised pressure produced by the bolts appeared to strain 
the metal sufficiently to bring about a more intimate contact 
than would be the case with thick bars. А 

In the case of aluminium bars 3 in. wide and 7-16 in. thick, 
roughened and coated with vaseline and cleaned with emery, 
the overlap being З in., four g-in. brass bolts gave an initial 
contact resistance of 1.4 microbms, the whole joint resistance 
being 3.18 microhms—practically identical with that of the 
solid bar. Four }-in. steel bolts gave a slightly lower resist- 
ance. Copper bars 1 in. x i in., clamped together with a 
#-1n. steel bolt, having an overlap of 2 in., gave a contact 
resistance of 2.25 microhms and a joint resistance of 
o microhms; with an overlap of 1 in. the contact resistance 
was 0.89 microhm and the joint resistance 2.35 microhms— 
in each case slightly less than the resistance of the same 
length of bar. With 6-in. x 4-in. copper strip, having an 
overlap of З in., and held together by two §-in. bolts, the 
contact resistance was 0.35 to 0.39 microhm and the joint 
resistance 0.73 to 0.76 microhm, about equal to that of the 
solid strip. With an overlap of 6 in. and four bolts, the joint 
resistance was about two-thirds that of the solid strip. 

From the results obtained by Messrs. Melsom and Booth 
it appears that average values of contact resistance under 
normal joint pressure (2,000 lb. per sq. in.) may be taken as 
10 microhms per sq. in. for aluminium and 4.2 microhms per 
eq. in. for copper. Taking these values, the British Alu- 
minium Co. points out that the length of overlap to give a 
joint of 100 per cent. efficiency should be as follows :— 


Length of Overlap. 


Thickness of Bar. Aluminium. Copper. 
4 in. 3.1 in. 2.8 1n. 
à in. 2.7 in. 2.3 in. 
lin. 2.2 in. 1.9 in. 
3-16 in. 1.9 in. 1.6 in. 


These figures show that only a very small overlap is required 
to give a perfect joint in aluminium, and it is interesting to 
note the very small difference between the overlap required 
with copper and aluminium bars. In most practical ёавев а 
much greater overlap than the figures in the table would һе 
necessary for purely mechanical reasons, and it follows that 
joints in aluminium and copper busbars would norinally have 
well over 100 ner cent. .effüciency. 


A Combustion Film.—Mr. Charles Erith, A. M.I. Mech.E., 
exhibited on April llth to a meeting of the Electrical Power 
Engineers’ Association, at Liverpool University, a kinemato- 
graph film showing the actual processes of combustion in.a 
large modern boiler, at loads varying from banked fires to 
about 9 lb. of steam per sq. ft. heating surface. 

The large boiler was fitted with a " Riley ’’ moving-grate, 
retort-type stoker, carrying a thick bed of fire, the incandes- 
cent surface of the entire fuel bed radiating direct to the 
boiler tubes, as no furnace arches are required with this firing 
system, in which the fuel bed is progressively advanced, 
and the incombustible ash is continuously discharged, at all 
rates of combustion, by the ''Hilev " conveyor-tuyéres or 
moving grates. The stoker shown was exactly similar to the 
one recently ordered for a large new boiler at Worcester Cor- 
poration electricity works, being four times the capacity of 
the first " Riley ” stoker installed, which has now been seven 
years in use. Reference was made to very large “ Riley ” 
stokers in British, French, American, Indian, Australian, 
Chinese and Japanese power stations under all types of water- 


‘tube boilers. 


Mr. Erith described the inethods of protecting the lens of 
the camera, whereby it had become possible to obtain a satis- 
factory picture of combustion at a furnace temperature of 
3.000 deg. F.; and how, Ly snapping pictures at intervals, во 
that four hours of actual stoker operation are shown in only 
two minutes, the actual motion of the coal through the 
furnace is clearly shown on the film, though its travel is too 
slow for ordinary observation. The film showed how, in 
only six minutes, starting from banked fires, the rate of com- 
bustion was increased until the boiler duty was brought up 
to 70.000 lb. of steam hourly, or about 9 lb. actual steam ner 
sq. ft., corresponding to 300 per cent. on American boiler 
rating, by merely increasing the speed of the stoker and vary- 
ing the draught pressures of the fans. 

The film is to be seen at the offices of the company, Palace 
Chambers, Bridge Street, S.W.2. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit. particulars of new er improved devices and apparatus, which will be published 
if considered of sufficient interest. 


A New Hardness Tester. 


Messrs. EpwarpD С. HERBERT, Lro., Atlas Works, Chapel 
Street, Levenshulme, Manchester, have developed a new in- 
strument for testing the hardness of materials ranging from 
lead to sapphire. It is especially applicable to hardened steels. 
The instrumént dispenses with all microscopic measurements, 
and, as it does not depend upon impact, the readings are in 
no way affected by the mass or inertia of the specimen. 

The construction is very simple. А ball, 1 mm. in diameter, 
is held in a chuck in the centre of the instrument, and six 
screwed weights are provided whereby the position of the 
centre of gravity of the whole instrument may be adjusted 
to coincide with the centre of the ball, which is of ruby or 
steel. Immediately above the ball is a graduated weight 
mounted on a screw. By raising or lowering this weight the 


Fic. 1.—A New HARDNESS TESTER. 


centre of gravity of the instrument can be brought to a pre- 
determined distance above or below the centre of the ball. 
The graduations on the weight show displacements of the 
centre of gravity in hundredths of a millimetre. А curved 
tube and bubble and a scale graduated from 0 to 100 are 
fixed at the top of the instrument. The centre of gravity 
being at the centre of the ball, the instrument is in neutral 
equilibrium when supported by the ball on a hard level sur- 
face. It tends to remain in any position in which it may be 
placed, whether upright or tilted. If the centre of gravity 
is above the centre of the ball the equilibrium тау be un- 
stable, in which case the instrument tends to ''lie down " 
in one direction or another. If the centre of gravitv is below 
the centre of the ball. the equilibrium is stable. The instru- 
ment constitutes а pendulum oscillating about its central 
position, the time of oscillation being greater as the length 
of the pendulum (the distance between the centre of gravity 
and the centre of the ball) is less. 

Both scale and time tests can be carried out by means of 
this device. 
the right until the bubble is at 0 in the scale and is placed 
in that position on a very hard level surface and released, it 
will swing pendulum fashion, the oscillations gradually de- 
creasing in amplitude owing to the expenditure of energy at 
the point of contact between the ball and the hard surface. 
The amplitude of the oscillations is shown by the bubble and 
scale. On plate-glass the bubble travels from 0 to 97 in the 
first oscillation. This gives an indication of the hardness of 
the substance. 

Another wav of using the instrument is to measure the time 
in seconds taken by 10 swings of the pendulum. This gives a 
“ time-hardness " number. For glass this is 100; for tempered 
high-speed steel, 52; and for lead, 3. For most purposes the 
time tests are recommended, 

Fig. | shows the application of the instrument to the testing 
M a cutter in a ball chuck, 


In the former test, if the instrument is tilted to ` 


The '' Ruston " Cold Starting Oil Engine. 


Messrs. RusroN & HonNsBy, Lrp., of Lincoln, are making. 
а range of vertical oil engines whose principal feature is their 
ability to start from "' cold," i.e., without the use of a blow 
lamp or other external heating arrangement. 'The adoption. 
of a high-compression pressure renders the starting ot the 
engines very reliable, and prevents the dangerous high 
starting pressures due to the misfiring of the charge experi- 
enced in some engines of the lower compression type. The 
system of fuel injection and atomisation excludes the use of 
mechanically-operated fuel valves and high-duty air com- 
pressors, and by the Ruston system it is impossible for the 
fuel to be delivered to the cylinder before the actual time at 
which it is required. Thus pre-ignition: is avoided. The 


engines are controlled by a centrifugal-type governor, and 
a hand speed regulator is also fitted. 

The economy of the engine is high. The consumption, with 
average working conditions and fuel, does not exceed .44 Ib. 
in the smallest and .42 lb. in the largest engines per b.h.p.- 
hour. The range of oil which may be used in these engines 
is wide, and includes tar oil, residual, crude, and refined oils. 


Fic. 2.—110-в.н.р. ' Ruston '' COLD STARTING ENGINE. 


Eight sizes are made, ranging from 55 to 550 b.h. 
lent to electrical outputs of from 32 to 350 kW. e engine: 
illustrated in fig. 2 is the 110-b.h.p. size. This has two 
cylinders and operates at a speed of 300 т.р... having а work- 
ing capacity of 66 kW. 


The “ Eye-Restolite " System, 


In the '' Eye-Restolite ” lighting system brought out by the- 
BritisH THomson-Houston Co., Lrp., Crown Ilouse, Ald- 


., equiva- 


— 


Fia. 3.—Tuer '* Eve-ResTOLITE " LIGHTING FITTING. 


wych, W.C.2, the aim is to provide a general diffused illumi- 
nation from the ordinary silk shaded floor or table standard. 
in addition to the downward local light, and only a single lamp. 
is employed. The unit consists essentially of an '' X-Ray ” 
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reflector above and a diffusing bowl below, the lamp being 
held between the two. The major part of the light is thrown 
upwards by the reflector, but local illumination, sufficient for 
reading and close work, is diffused downwards by the glass 
bowl. This diffused light also serves to illuminate the silk 
shade. The exterior surface of the X-ray reflector 1s white 
enamelled to enhance the illumination of the silk shade. The 
lower end of the '' Eye-Restolite ’’ is threaded for attachment 
to any ordinary floor or table standard. Three sizes are made 
for gasfilled lamps of 100 W, 150 W, and 200 W, the first being 
fitted with & b.c. holder and the two larger sizes with E.s. 


holders. The '' Eye-Restolite ' fitting gives an adequate and ` 


absolutely glareless general illumination combined with a 
higher local intensity, for reading or writing, all from & single 
lamp, without detracting in any way from the decorative 
appearance of the standard and silk shade. 


- 


CORRESPONDENCE. 


Letters received by ua after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


Contractors and Broadcasting. 


I note with interest à paragraph in your leading columns 
under the heading '' Contractors and Radio," for therein you 
confirm points which I raised in a previous communication, 
addressed to several trade Journals at the time when electrical 
eontractors were complaining that the sale of radio apparatus 
had been diverted from them into the hands of other busi- 
nesses having little or no connection with electricity. 

In the earlier letter above referred to, I emphasised the im- 
portance of.having а good working knowledge of that branch 
of electrical science covering the design and use of radio 
instruments, and suggested that contractors would be well 
advised to join their local radio society or wireless club. 

The articles by Mr. Harris will doubtless goa long way 
towards helping the electrical contractor to appreciate and 
understand the theory of the apparatus in question; neverthe- 
less it is certain that after reading these articles the contractor 
wil desire to ask a great many detailed questions, all of 
which could be answered by the technical representatives of 
his local society. : | 

Some two years ago the Radio Society of Great Britain ar- 
ranged a list of professional members who were willing to 
lecture and demonstrate the principles of wireless in any part 
of the country, and I have no doubt that this arrangement 
could be extended so that local contractors’ associations might, 
when necessary, take advantage of the services of these 
members, and arrangements could be made to give lectures in 
any local hall or school. In this way the public interest could 
be fostered and maintained to the benefit of enterprising elec- 
trical contractors. 

L. F. Fogarty. 


Uxbridge, April 11th, 1923. 


—— 


Architects and Electrical Contracts. 


Is every town cursed with a large population of architects 
whose methods of getting their electrical contracting done 
entirely disregard all questions except those of price? 

The general methods of business in this town are well in- 
stanced by the following case:—A new bungalow 1s being 
built by Messrs. X, architects; 15 lighting points are to be 
installed, one in à garage about 20 or 30 yards from the house. 
' The five largest rooms are all to be wired for radiators, but 
when asked how large, Messrs. X say: ''Oh, enough to heat 
the rooms." The rooms are not small, and the length of 
twin cable is 500 ft. for lighting and 250 ft. for heating. Messrs. 
X send particulars of the building to all the electrical con- 
tractors they happen to think of. No specification is provided, 
and none is asked for; the total price 1s all that counts. In 
this case they got the job done for £18 12s. 6d. 

Another architect in the same town boasts that he gets his 
lighting work done for lls 2d. per point, inclusive of switch, 
flex, shade, and lampholder. 

Perhaps one of the latest wiring systems accounts for these 
prices—if so, will the owners of the system please reveal 
themselves? : 

Devonian. 


Exeter, April 6th, 1923. 


Faults in Wiring. 


I have read with interest the article in your current issue 
by Mr. K. F. Bishop, on one reason for faults in electrical 
wiring. | 

While I agree that the suggestions put forward are very 
valuable, and in my experience have been attended with ex- 
cellent results, I think the writer has omitted one very im- 


portant point, and I should be glad if he would be good enough, 
in his next article, to say what happens to the exposed end 
of the copper, as he does not appear to suggest any means 
of protecting this from damp and corrosion, and I think your 
readers will appreciate that it would be no use making a good 
Job and preventing moisture creeping up the conductors, if 
the ends of the conductors are left exposed to trouble. 


J. C. White. 
Manchester, April 16th, .1923. | 


Wireless Hints. 


I have been much interested in the excellent articles by Mr. 
Percy W. Harris. They are full of practical inforination based 
on experience. One of the extraordinary things about wireless 
is the conflicting experience of users of receiving sets. Mr. 
Harris, speaking of aerial heights (p. 567) says: * It must be 
borne in mind that it is not so much the height above the 
ground that counts, but the height above the instruments.” 
Now, my aerial consists of 15 ft. of single 16 S. W.G. fixed 
under the ceiling of my top room, and is about 4 fi. 
above the instrument, which is a 2-valve set. Reception of 
2LO is practically perfect. By way of experiment to see if I 
could pick up more and so reduce my filament current, I 
dropped a wire from the window to a garden fence on the 
ground, the wire making an angle of about 45 deg. with the 
short horizontal indoor aerial. All the outside aerial, except 
about 4 ft., is below the instrument, but notwithstanding 
this, I am able to obtain the same result as before with a 


smaller current. 
Frank Broadbent. 
Coulsdon, April 16th, 1923. 


The Training of Young Engineers. 


Further, to my letter dated March 25th, re the training of 
young engineers, which you were kind enough to publish ` 
in the April 6th issue, I should like to say a little on one 
point that I think is likely to disturb the minds of many. 

I understand that so far the students that have been en- 
tered for the course of training under the Newcastle-upon- 
Tyne scheine are men who have had a University training, and 
some, if not all, have taken their degrees. 

I have no fault to find with the University men, and I 
certainly think that they should receive the utmost attention 
with regard to the opportunity of a practical training, but it 
would seem as if it 1s to be an exclusive scheme and that 
the man from the workshop will find it a long road to the 
'' top," or anywhere approaching the '' top." 

Many men, after having had practical experience, turn 
their attention to the correspondence school with a view to 
becoming technically trained, and settle down to study with 
the hope of future success. If, however, the '' top ” positione 
are for University men who have gone through a practical 
training scheme, then what of the correspondence echools, 
polytechnics, and the like? i | | 

Of course, these schools do not depend upon the engineering 
profession alone, but the training schemes might easily spread 
to many professions; the schemes again might become exclu- 
sive, and it is more than likely that other large engineering 
concerns will consider the question of training men for the 
responsible positions. 

The point in question is the future of those men whose am- 
bition urges them to make an effort to improve their know- 
ledge, and who hope to obtain promotion—but what of the 
feelings of these men when thev find the door locked and the 
only way to obtain tlie key is through the University? 

A few months ago, I took up a technical course with a well- 
known school, but, unfortunately, became unemployed almost 
immediately, and of course I had to give up the course of 
study for the time being. I regret to say that £ am unable 
to make a fresh start, as I am still unemployed.  . 

I have been wondering since following the question of the 
training of young engineers, whether it will be worth mv 
while to proceed with the technical course, and I think that 
many will hesitate before spending their money, and give the 
question considerable thought. 

If the scheme for training young engineers is to be an ex- 
clusive one—which I trust is not the case—many who emanate 
from the workshops will have a nasty taste in their mouths. 


N. O. Chance. 
April 14th, 1923. 


Relativity.—According to Dr. Campbell, director of the 
Lick Observatory, and head of the American expedition to 
observe the eclipse last September, the photographic records of 
the apparent positions of stars close to the sun's disk confirm 
the theory of relativity developed by Prof. Einstein. At a 
meeting of the Royal Astronomical Society, on Friday last. 
Prof. Eddington stated that three separate expeditions had 
now given the same result, and he felt convinced that the 
above conclusion was right. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Ѕағтонм-Јомвѕ, O'DELL лив 
Srepnens, Patent Agents, 285, High Holborn, London, W.C. 1. 


9,022. ‘Cable telegraphy.” Western Union Telegraph Co. March 29th. 
(United States, October. 23rd, 1922. 

9,081. '' Electron discharge apparatus.” British Thomson-Houston Co., 
Lid. March 29th. (United States, April 8th, 1922.) 
9,035. ‘ Electric. switches," €. G. Bennett and L. W. Bennett. March 
90th. І 


9,042. “ Connections or terminals for electric circuits." J. Roberts. 


9,053. “ Method of utilising force of attraction between two charged plates 
of electric condenser." R. H. Barton and L. C. Munn. April 3rd. 

9,056. “Earth clip for electric apparatus." W. Mavitta. April 3rd. 

9,073. '' Electric heating plates." A. Low & Sons, Ltd., and W. E. Miller. 
April 3rd. 

9,098. * Manufacture of electric cables." E. A. Bayles and British Insulated 
and Helsby Cables, Ltd. April 3rd. 

9.111. ~“ Acrials for wireless telegraphy, &c." J. H. Wilkins. April 3rd. 

9,121. ‘* Electric circuit-breakers, &c." H. W. Clothier, B. Н. Leeson, and 
A. Reyrolle & Co., Ltd. April 3rd. 

9,130. '' Electric resistances or rheostats." G. W. Harris and C. Seymour. 
April 3rd. 

9,137. ''Secret intercommunication by oscillatory discharges." L. D. С. 
Morrison. April 3rd. 

9,148. ''Intervalve transformer, &c., for wireless signalling, &c." — S. J. 
Anderson. April 3rd. 

9,153. ** Device for use with wireless receivers." S. L. Forbes and Wireless 
Agencies, Ltd. April 3rd. 

‚167. “ Mounting coils for wireless telegraphy, &c." G. E. Morley. 
April 3rd. 

9,168. ''Apparatus for wireless telephony, &c." G. E. Morley. April 3rd. 

9,172. * Variable inductance for wireless receivers.” V. Crabb. April 3rd. 

9,178. ''Stowage devices for electric lamps, &c." Britannia Folding Box 
Co., Ltd., and G. G. Pickard. April 3rd. 

9,179. © Contact shoes for electric traction," V. Tricerri. April 3rd. 

9,186. “ Hydrometers for testing electric accumulators.” W. Torrance. 
April 3rd. 

9,187. *'''FPhree-valve receiving apparatus." J. Junker, April 3rd. 

9,188. “ Combined high- and low-frequency amplifying device." J. Junker. 
April 3rd. 

9,194. ** Electrically-operated transportation apparatus." 
Transit Co. April 3rd, (United States, Мау 15th, 1922.) 

9,219. *' Inductance coils," J. F. Bennett. April 4th. 

9,223. ''Crvstal-detector holder." Е. С. Clark. April 4th. 

9,247. '' Basket colls for radio-telephony, &c." J. S. Rowe. April áth. 

9,252. *'' Push-button lifts, &c." Wavgood-Otis, Ltd. April 4th. (United 
States. May 24th, 1922. 

9,267. '' Trumpet for wireless telephony." М. A. E. Splinden. April 4th. 

9,381. '' Electric lamps." F. O. Monkhouse and G. E. Tate. April 4th. 

9,314. “ Generating electro-magnetic waves." D. W. Rees. April 5th. 

9,318. *' Telephone receivers." British L.M. Ericsson Manufacturing Co., 
Ltd., and A. G. Rogers. April 5th. 

9,326. '' Wireless receiving instruments." Н. P. Rees. April Sth. 

9.328. '' Electrically conductive clips." H. E. Walker. April 5th. 

9,335. '' Sound-inagnifiers for wircless rccciving sets." — C. G. Garrard. 
April 5th. 

9,344. "'' Electrically-operated locks." J. Sowerby. April Sth. 

9,353. ''Coil windings for wireless reception, &c." А. H. Midgley. 
April Sth. 

9,356. '' Direct-current. mercury motor electricity meters.’ 
and S. 2. de Ferranti. April Sth. 

9,358. '' Machines for insulating armature windings.” W. E. Moore. 


Continuous 


» 


Ferranti, Ltd., 


9,361. '' Electric cooking-plates, &c." N. Magelssen. April Sth. (Norway, 
April 6th, 1922.) 

9,367. '' Neutralising capacity coupling between electric circuits.” W. J. 
Mellersh-Jackson (Independent Radio Manufacturers, Inc.). April Sth, 

9.375. ©“ Electrically«lriven freezers, &c." F. C. Austin, F. Pooley, М.А. E. 
Splinden, and W. L. Wreford. April Sth. 

9,400. “ Electrically-eontrolled apparatus.” Aktiebolaget Birka Regulator. 
April 5th. (Sweden, April 6th, 1922.) 

9,401. “ Sipnalling evstems." — Marconi's Wireless Telegraph Co., Ltd. 
April Sth. (United States, April 17th, 1922.) 

9.402. “ Neutralising capacity coupling between electric circuits.” W. J. 
Mellersh-Jackson (Independent Radio Manufacturers, Inc.). April oth. 

9,410. * Crystal detectors." S. L. Price. April 5th. 

9.413. '* Wireless. broadcasting.” — Skinner Organ Co., Inc. April oth. 
(United States, February Bth.) а 

9.419. '' Valves for wireless telegraphy, &c." А. J. Kemp. April 6th. 

9.424 '' Crystal detector.” W. Howlett. April 6th. 

3.431. '' Wireless receiving sts.” Abbey Industries, Ltd., Н. Melville-Smith, 
and S. J. Tyrrell. April 6th. 

9,432. '' Wireless crystal receivers." Abbey Industries Ltd.. H. Melville 
Smith, and S. J. Tyrrell. April 6th. 

9,433. '' Wireless aerials.” Abbey Industries, Ltd., H.  Melville-Smith, 
and S. J. Tyrrell. April 6th. 

9,434. '' Wireless receiving sets." Abbey Industries, Ltd., H. Melville-Smith, 
and S. J. Tyrrell. April 6th. 

9,435. “ Valves for wireless apparatus and incandescent electric lamps.” 
C. T. Rhodes and Н. Wood. April Gth. 

9,448. '' Earphone holder.” F. Harrington. April 6th. 

9.451. ° Receiving apparatus for wireless signalling." R. M. Abraham. 
April 6th. 

9,486. '' Switchboards for charging accumulators.” A. S. Barnes. April 6th. 

9,489. '' Mounting electric lamps on vehicles." H. A. Suttle. April 6th. 

3,490. “ Damping device for switch contacts for electro-magnetic vibrating 
members." A. H. Maitre and V. M. G. Martin. April Gth. (France, April 
12th, 1922.) 

9,492. *' Crystal detectors." W. E. Hackett. April 6th. 

9,901. ''Slow-acting relays.” Western Electric Co., Ltd. (Rutten). 
April 6th. | 

3.502. ''Loaded transmission systems.” Western Electric Co., Ltd. 
(Western Electric Со. Inc.). April 6th. 

1,503. * Telephone exchange systems.” Western” Electric Co., Ltd. 
(Western Electric Co. Inc.). April 6th. 

93.908. '' Rupture of electric currents." — C. Chilowsky and J. Saphores. 
April 6th. (France, February 12th.) 

9,527. '' Aerials for wireless telegraphy, &c." L. Barber and J. Parkinson. 
April 6th. 

9.34. “ Electric switches." Hart. Manufacturing Co. April 6th. (United 
States, February 24th. 1922.) 

9,536. '' Frame aerial for wireless reception." W. Beresford. April 7th. 

9,551. '' Receptors and inductance coils for wireless telegraphy, &с.” G. Е. 
Woods and К. S. Woods. April 7th. 

9,564. '' Electric fires." F. L. L. Calvert and C. F. Linton. April 7th. 

9,579. '' Moving electric sign.” F. C. Reilly. April 7th. 

9.554. “Сга detector." G. Е. Marbaix. April 7th. 

9,559. '"Lletric heating clients" A. Brown. April Fib. 


9,593. ‘ Circuit-changers for tabulating machines, &c," British Tabulating 
Machine Co., Ltd., and W. Partington. April 7th. 


9,596. '' Telephone systems." W. D. Edwards, Relay Automatic Telephone 
Co., Ltd., and R. G. Vanneck. April 7th. 


9,597. ‘* Aerials for wireless telegraphy,” С. K. Chandler. April 7th. 
9,600. '' Variable inductance devices." A. D. Cowper. April 7th. 


л a 


PUBLISHED SPECIFICATIONS. 


The aumbers in parentheses are those under which the specifications wiil be 
printed and abridged, and all subsequent proceedings will be taken. 


1921. 

25,20). “Junction boxcs for electrical connections." A. H. Midgley. >p- 
tember 23rd, by2]. (199, 106.) 

27,868. ‘* Carrier telegraph circuits.’ 
21st, 1:320. (170,584.) 

28,196. “ Telephone exchange system.” Western Electric Co., Ltd. October 
25th, 1520. (170,000.) 

30,8520. '' Printing telegraphy.” Western Electric Co., Ltd. (Western Elce- 
tric Co. Inc.). November 18th, 1921. (195,121.) 

31,271. ''Liquid-«ooled electric machines." М. Seidner. December 29th, 
1917. (172,0)5.) 

31,537. '* Wireless direction-finding apparatus." Ges. fur Drahtlose Telc- 
graphic. December 14th, 1920. (172,942) 

34,041. ''Insulating stands and holders or plugs for holding coils for use 
in electrical apparatus." G. H. Moody and Н. D. Butler. December l7ih, 
1921. (195,134.) . 

34,120. '' Apparatus for cooling and ventilating dynamo-electric machines.” 
W. Bartel and O. Happel. December 20th, 1920. (172,983.) 

34 349. '' Electric rail bonds." Н. T. Tudsbery and P. Groom-Johnson. 
December 21st, 1921. (195,144.) 

34,518.'' Electromagnetic relays and the like." Western Electric Co., Lid. 
(Western Electric Co., Inc.). December 22nd, 1921. (195,152.) 

34,628. '' Electrical lighting circuits for motor vehicles or other purposes." 
Standard Motor Co., Lid., R. W. Maudsley, and Е. A. Johnson. December 
23rd, 1921. (195,160.) 

34,871. “ Process for setting rotating clectric meters." Dr. O. T. Biaths. 
April 14th. 1920. (173,518.) | 

34,898. '* Electric or like timing device," J. R. Bell. December 29th, 1921. 
(195,168. ) 


9 


Western Electric Co., Ltd. October 


19232. 
719. '' Electrically-heated kettles and similar vessels." Нарис & Mackenzie, 
Ltd., and A. Hague. January 10th, 1922. (195,185.) 
1,207. ''Incandescent electric lamps." J. T. Robin. January 13th, 1922. 


1,281. *' Electricity meters." Chamberlain & Hookham, Ltd., and S. 
James. January l4th, 1922. (195,196.) 

1,460. '' Electrical switchgear.” W. А, Coates and Metropolitan-Vickers 
Electrical Co., Ltd. January 17th, 1922. (195,198.) 

1.494. “ Hot-wire microphones.” W. S. Tucker and E. T. Paris. January 
17th, 1922. (Addition to 138,368.) (195.199.) 

2,517. '' Telephone systems." Western Electric Co., Lid., and G. Deakin. 
January 27th, 1922. (195,209.) 

4.959. “| Time-lag electric switch." R. S. Allen. February 20th, 1922. 
(195,237) і 

9.236. “ Electrical switchgear.” Metropolitan-Vickers Electrical Co., Ltd. 
June 39th, 1921. (182,434.). 

2,411. ''Alternating«urrent machines.” H. Frei, February 23га 1921. 
(175.995.) : ' 

9,062. '' Telephone systems.” Automatic Telephone Manufacturing Co., 
Ltd. March 16th, 1921. (177,154) 

6,709. '* Electrical switches." D. Tinlot. March 7th, 1922. (195,249.) 

6,540. “ Electro-therapceutic apparatus.” К. Araya, March Rth, 1922. 
(195,251.) 

7,105. ** Current-collecting apparatus for use on electric railwavs or tram- 
ways." A. A. Bull. March 10th, 1922. (195,254.) | 

7,142. '' Element for storage-battery сє” E. Viré. March. Jeth, 192]. 
(176,801.) 

7,674. “ Electric lighting systems used on motor vehicles or elsewhere.” 
E. W. Reed. December 9th, 1922. (195,258.) . 

8,381. '' Electrical condensers.” W. H. Goodman and Dubilier Condenser 
Co. (1921), Ltd. March 22nd, 1922. (195,266.) 

9,526. “ Telephone repeater systems," Western Electric Co., Lid. (Western 
Electric Co., Inc.). April 3rd, 1922. (195,273.) | 
‚17,171. _** Tables for supporting wirctess telegraphic or telephonic installa- 
tions." P. Hemardinquer. March 21st, 1922. (195,310.) 

18,057. "'' Electrically-insulating pipe section for high-vacuum pipe lines.” 
Akt. Ges. Brown, Boveri et Cie. September 30th, 191. (186,582) 

19,306. “ Device for improvement of the electric ignition. in explosion 
motors." E. von Lepel. July 21st, 1921. (183,451.) 

20,980. '' Resistance devices.” Ward Leonard Electric Co. March 27th 
1922. (195.318.) ' 


20,581. '' Resistance devices." Ward Leonard Electric Co. Ma 2 
1922. (195,319) а ectric Co farch 2&th, 
23.337. “ Electric incandescent lamps."  Naamlooze Vennootshap Philips’ 
Gloeilampenfabricken. August Mth, 1921. (185,410.) 


1923. 


2,757. “ Apparatus for the evacuation of electric incandescent lamps 
the like.” General Electric Co., Ltd. February Ist, 1922, 1192.695.) 

4,131. “ Method of cooling turbine-driven dynamo-electric machines.” W. 
eae О. Happel. December 20th, 1920. (Divided application on 172 9&3.) 
(133,056.) | 

6,421. “ Electric relays, particularly for us: in Metering telephone calls.” 
A. J. Wheeler. December 14th, 1921. (Divided application Un 194.765.) 
(Cognate application 7,314/23.) (Divided application on 9,401, 22.) (195,029.) 


and 


н лн eS 
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Post Office Staff Reorganisation.—Staff reorganisation in 
the Post Office is taking place, says the Manchester Guardian, 
which indicates that amongst the changes that are to take 
place telegraph business is undergoing much alteration. 
High-speed instruments will connect the larger towns. The 
smaller towns will have all telegraphy removed, and the tele- 
phone will connect them to the nearest centre. — This will 
enable telephonists, who can be taught the duty of dictating 
messages by telephone in a short time, to replace akilled 
telegraphists, and economy will result. The telephones and 
telegraphs will be placed more directly under the control of 
men possessing a specialised knowledge of these subjects. 
There will be no pretence that the postmaster or survevor 
knows anything of the business, and dual interference will 
be eliminated. 
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‘nothing to fear from the 


‘remarkable ‘‘ boom" 


THE BROADCASTING SITUATION. 


Tug deadlock which was reached last week in the nego- 
tiations between the B.B.C. and' the Postmaster-General 
has stubbornly defied release, and Sir William Joynson- 
Hicks has adopted the course beloved of politicians who 
find themselves in a difficulty —he has set up а com- 
inittee to ‘‘ inquire " into the matter, on which will fall 
the responsibility of formulating a definite policy. In 
the meantime the future of the unlicensed makers of 
unstamped receivers remains in suspense—but the 
B.B.C. continues broadcasting and the said makers con- 
tinue to enjoy the entertainments with which it provides . 


them, free of charge. 

It is somewhat amusing, though somewhat pathetic, 
to observe the unanimity with which the three succes- 
sive Postmasters-General seek to dissociate themselves 
from an agreement which they believe to be unpopular ; 
Sir William Joynson-Hicks attributes it, quite rightly, 
t) his ‘‘ predecessor "; Mr. Neville Chamberlain, who 
signed the agreement, passes on the responsibility to 
Mr. Kellaway; and Mr. Kellaway, who really conducted 
the negotiations and secured the approval of the House 
of Commons for its terms, throws it back on Mr. Cham- 
berlain, accusing him of ''the most startling evasion 
of official responsibility which modern political practice 
has produced!" We should have thought that Mr. 
Kellaway, who switched over from the Post Office to the 
Marconi Co. and therefore now looks over the other 


. side of the fence, would have been well advised, in his 


new capacity as a director of one of the chief constituents 
of the B.B.C., to uphold the agreement rather than to 
condemn it by repudiating responsibility for its terms 
—if only for commercial reasons. He really ought to 
decide, once for all, under which flag he means to fight. 
But perhaps, under the circumstances, his wisest course 
would have been to keep silent. 

So far as the B.B.C. itself is concerned, it has 
pending inquiry; it will 
appear at the bar of public opinion as the complainant 
not the defendant. It should not be forgotten that the 
in the sale and use of.radio 
receivers has been due entirely to the successful opera- 
tions of the company; concerts and news items were 
being broadcast from Writtle, Paris, and The Hague, 
and there were numerous transmissions in operation, 
jo ships, &c., before the company began broadcasting— 
but there was no market for wireless apparatus, and 
very few firms were interested in the business. The 
company had to face the risk of expending capital to 
no purpose, and rightly claimed safeguards to ensure, 
if possible, that no loss should be incurred, but it did 
not look to the licences or royalties for profits—it 


bound itself, after the payment of a-fixed maximum 


return on the capital expended, to apply any surplus 
funds to the improvement of the entertainments that 
it broadcast. So far, therefore, as the broadcasting 
service was concerned, there was no question of profit— 
though there might be loss. The real source to which 
it looked for profit was, of course, the manufacture and 
sale of receiving sets; but it miscalculated the situation 
in two respects: on the one hand, it enormously under- 
estimated the magnitude of the boom that came, and 
its members were not ready to supply а fraction of the 
demand for radio receiving sets; and on the other, it 
failed to foresee the extraordinary crop of manufac- 
turers of components of such sets, to which was mainly 
due the multiplication of unlicensed ‘‘ listenerg-in ”” 
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from whom no revenue at all was obtainable. 
33,000 applicants for ‘* experimental licences,” with- 
eut doubt the vast majority are of the last-uamed class, 
and are wholly devoid of the qualifications for research 
and investigation which are required of bona-fide 
experimenters; to issue ‘* experimental licences " to 
these would be an act of gross injustice to the B.B.C., 
which embraces about 000 British manufacturers— 
these licences, which confer valuable privileges on the 
holders, should be strictly reserved for genuine inves- 
tipators who possess the necessary expert knowledge and 
technical training to make proper use of the freedoin 
granted to them. | 

As we have indicated above, the boom in radio 
apparatus was the direct result of the formation and 
operations of the B.B.C., which has not, however, 
secured that share in the business which it expected to 
get, owing to the evasion of the licensing agreement by 
iunumerable listeners and to the intense competition set 
up by the many small makers of components; yet it has 
offered to consent to a modification of the agreement, to 
enable a new kind of licence to be issued to those who 
do not buy B.B.C. receiving sets, stipulating only that 
the licensees shall use parts made by members of the 
B.B.C. The Postmaster-General is willing to issue such 
a licence, but subject only to the requirement that the 
parts used shall be of British manufacture; on this 
basis the B.B.C. will receive only 5s. per licence, as it 
can hope for but little revenue from the sale of com- 
ponents. In return for its service, for the excellence of 
which we can vouch, it will receive less than ld. a week 
from each member of its vast audience !—for the number 
of ''listeners-in"' is far greater than the number of 
receiving sets. At present the prospect of its income 
covering its outgoings in respect of the broadcasting ser- 
vice is decidedly unsatisfactory, but if by good fortune 
a surplus results, the dividend cannot exceed 73 per cent. 
Hence the decision of the Pastmaster-General, if carried 
out, will have the effect of making the B.B.C. a philan- 
thropic institution, existing only for the benefit of the 
listeners, of the small competing manufacturers, and of 
the retailers. But it should not be forgotten that the 
principal member firms of the company are entitled to 
consideration on the ground that to them we owe the very 
possibility of broadcasting telephony; huge sums have 
been spent by them in the development of the valves 
upon which broadcasting depends, and which can be pro- 
duced by other makers only as the result of their 
researches. During the war one of these firms alone 
made half a million valves for the Government. 

We trust that the Committee of Inquiry which has 
been appointed with the widest terms of reference will 
approach the matter in a judicial spirit, and that its 
report will do justice to all concerned, with the minimum 
of delay. 


Tuose who appear to be at a loss to 
Plain Words understand why large numbers of our 
from Sir Robert industrial and other people are not pre- 
Hadfield. pared to return to pre-war trading 
relations with the German people may 

Gnd part of the explanation in such speeches as Sir 
Robert Hadfield delivered at the meeting of Hadfields, 
Ltd., last week. The experiences which many connected 
with iron and steel and electrical and engineering 
industries had of German design and deceit are fixed 
indelibly upon their minds. The war drove them still 
deeper home. Matters of such a kind can only be 
eradicated as uniulstakeable evidences are produced 
of a new Teutonic. mentality which shall leave 
uo place for former nauseous practices and shall 
-onform more nearly to British standards of business. 
it is safe to say that British manufacturers 
venerally—espccially in the electrical and engineer- 
ing fields—are doing little more with Germany 
than they are compelled bv special circumstances 
arising in exceptional cases. It is recognised that 


Of the > 


there may be exceptional cases such as, for example, 
large contracts which can only be secured for British 
works by including’ some detail or other of foreign 
manufacture for which the price is very low or which 18 
unprocurable within these islands and possibly within 
the Empire. Those who declare that we should repress 
our antipathies and place orders abroad to help other 
countries on to their feet must come to recognise that 
it is our own population's interests and the interests of 
industrial security for the future that have stood in the 
way of such a policy and practice. What we recall in 
regard to the past of the British electrical industry and 
the methods of German penetration for its undoing here 
and in the overseas markets, is not unlike the things that 
occurred to Sir Robert Hadfield when he said last week : 
'* I think that France is perfectly right ’’ (in regard to 
the Ruhr ‘‘ adventure,” as Mr. Hichens described it), 
and ''In saying this, it is not that I wish for one 
moment to harm a single German, though I detest them 
and their ways. After Krupp himself, in the guise of 
friendship, came round our works as a spy only six 
wecks before the war broke out, I have never forgiven 
what I consider to be such horrible and immoral be- 
haviour.’’ We, like Sir Robert, have never minced our 
words in regard to the detestable past in such connec- 
tion, and though some may come to regard the prefer- 
ential Home and Inter-Allied policy as a sort of Ruhr 
adventure of our own, the attitude is dictated partly 
because we are determined, like France, that there shall 
be protection from penetrative and designing attacks on 
our industrial frontiers. We must safeguard British 
electrical industry so that it shall grow stronger and 
stronger, expand its influence as it legitimately should 
do, and give increasing employment and bread to eat 
for our unemployed and their families. 


Sır Ковент HapriELD was equally 
The emphatic in his damnation of the Cor- 
Sixpenny Tax. poration Profits Tax and his inability 
to understand why Chancellor Baldwin 
had not swept away at once and entirely a burden which 
helped to stifle trade. He holds, as we do, that there is 
not the slightest excuse for continuing the Tax, and he 
expressed the hope, in which most business men will 
join, that the special steps that were being taken by the 
Federation of British Industries, even at so late 
an hour, to impress upon business members of 
Parliament that the industrial and business world 
disavreed entirely with the decision *' to continue the 
extraction of monev out of industry entirely to the 
detriment of the country itself ^" would have definite 
influence. There cannot be anv disputing the fact that 
the entire abandonment of the Tax would have set the 
blood of industry circulating more freely, hastening the 
return of health to its entire system—ainstead of half- 
hearted sixpenny treatment, which merely moderates 
the flow of the life-blood from the system, leaving it in 
weakness so that it shall be still susceptible to the ills 
which follow exhaustion. In a speech delivered at the 
annual dinner of the Association of British Chambers 
of Commerce last week, the Prince of Wales remarked: 
'* Trade recovery is the essential need for us to-day, and 
the country 1s looking to the business world to use every 
endeavour to foster that confidence which is the basis of 
commercial progress." But the business world cannot 
put forth its best endeavours while the shackles of taxa- 
tion (though slightly loosened) still bind its hands and 
feet. 


‘< WORKMEN in the house’’ has been 

A Break for a long time a good and sufficient 

with Tradition. apology for a condition of domestic 

chaos, until it has become the habit to 

treat such disorder as a matter of' course if the plumber, 
painter, or electrician is '' in.” 

‘A laudable effort to alter this state of affairs has been 
made by a New York electrical contractor. who has set 
an example which we would desire to see universally fol- 
lowed. According to Electrical Merchandising, Mr. 
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Louis Kalischer desires that his workmen, as well as 
his materials, shall be beyond reproach. To this end 
he has ordained that all wiremen employed by him shall 


wear overalls and cap of spotless white; canvas shoes to - 


avoid the scratching of polished floors; gloves to pre- 
vent the soiling of paintwork; and a courteous smile 
for those with whom they come into contact. They are 
instructed to cover up with a white cloth anything which 
may be harmed by their operations, and they are 
adjured ‘‘ to be sure to have a clean piece of cheese- 
cloth in the pocket of your jumper," surely the last 
touch of refinement. 

We can foresee that the installation of electrical svs- 
tems will soon no longer be a cause of trouble and dis- 
order, it will be a pleasure to have such guests in the 
house ! 

We can hardly hope that British electrical contractors 
will go so far to study the convenience of their clients, 
but, while we may think that the effort is rather over- 
done, there is ample room for improvement here, an 
improvement which will certainly do no harm and, very 
probably, will do much good. 


THERE 1s a good deal to be said in 
The Electrical favour of the action of the English 


Education = Electric Company in circulating with 
ef the its annual report and financial state- 
Investor. ment illustrated literature educating 


its shareholders regarding the nature 
of its manufacturing operations, the extent and size of 
its products, and the wide geographical area in which 
its trading activities are carried on. If we say that 


a large proportion of the shares in electrical 
manufacturing and trading companies which are 
held by the investing public are held by non- 
electrical people we do not wish to suggest that 
electrical men have little faith in the electrical 
industry. As a matter of fact, they are in a 


position to know better than anybody else how bright is 
the prospect for that industry, but nobody who knows 
how to invest puts all of his eves into one basket or into 
one industry. Geographical investinent is ideal—you 
at any rate stand a chance of gaining on the swings 
what vou шау lose on the roundabouts. Non-elec- 
trical investors in taking holdings in electrical com- 
panies may know nothing regarding the electrical 
industry; they may believe that it has a vood future, 
that the yields as shown һу the weekly lists are satisfac- 
tory compared with many other investments, or may 
hold shares purely because somebody has put them on 
toa sure thing. Everything is to be gained, however, 
by stimulating a greater interest in electrical affairs 
among such shareholders. A mere brief annual report 
and balance-sheet vouchsafe information of a meagre 
and general kind as arule; the statement of a chairman 
at the meeting often makes а very interesting story 
regarding the factors that have affected the vear's work, 
the volume of business in hand, and the outlook, but if 
these be supplemented by really informative and pictorial 
matter there may be imparted to the holder of shares a 
sense of proprietorship in the manufactures that his 
company produces. Shareholders comprise all kinds of 
people from those who represent group holdings run- 
ning sometimes to hundreds of thousands of pounds, 
and can influence the destiny of large scale contracts, 
to maiden ladies and small holders who may be 
influenced to use, and advise others to use, electric 
cooking appliances, vacuum cleaners, wireless sets, or 
motor-cars made by Brown & Co.. Ltd., ‘fin which I 
hold a few shares." The sense of shareholding pro- 
prietorship and the knowledge of being able to do 
something to increase the sales of one's own concern is 
à matter well worthv of attention in businesses both 
large and small. here is at least one company which 
holds an enviable record in country house installation 
work which made a yearly practice of appealing to its 
shareholders to influence their friends to place orders 
for such business with the company from which they 
hoped to continue to draw good dividends. How many 


- interested. 


шеп there are in the City who always lunch at one 
of a particular group of restaurants because they 
are shareholders in the company owning them, 
while their wives deal at certain stores and buy 
particular commodities, &c., for the same reason? The 
English Electric Company may or may not secure more 
orders for electric railway work because of the education 
of its shareholders in regard to the practice and 
capacity of the company in such a direction, but in other 
ways it is bound to gain, perhaps in actual orders and 
perhaps in a better atmosphere on the Stock Exchange. 
The general good of the industry cannot be harmed, and 
much benefit may result from the fuller acquaintance of 
tens of thousands of industrial investors with the part 
their capital is playing in hastening electrical progress. 


Discussing in а French contem- 
Hydro-electric porary the question of ‘‘ white fuel ” in 
Development 1922, M. A. Pawlowski refers to the 
in France. apparent slackening of progress last 


year owing to a variety of causes. 
Among other reasons for this state of affairs he points 
out that the average oost per kilowatt installed, which 
amounted to 800 or 1,000 fr. in 1913, varied between 
2,500 and 3,000 fr. in 1921 and 1922. In addition, 
credit was restricted and the rate of interest was high, 
accelerated redemption of expenditure was imposed by 
the law of 1919, and there was a scarcity of labour. 


= Despite these difficulties, hydro-electric works were in 


progress last year of a total of 225,000 kW. Applica- 
tions for concessions of water powers numbered 180 in 
1920 and 1921, but only 48 were made last year, 
although this decline is attributed in part to the extent 
of the previous applications. The chemical and metal- 
lurgical industries, together with the works for railway 
traction, tend to monopolise two-thirds of the power, the 
percentage of the energy used for lighting and power 
purposes having fallen from 50 in 1910 to 40 in 1915 
and to 35 per cent. in 1922. As for the calls made upon 
the capital market by the hydro-electric companies, ex- 
cluding the railways, it is mentioned that the former 
applied for subscriptions up to 300 million fr. in 1922, 
while the average of the three preceding years was 350 
millions. Still, the figures for: last year are consider- 
able, particularly when it is borne in mind that the 
total capital invested in water-power undertakings 
down to the end of 1913 only amounted to 800 million 


francs. 


ELSEWHERE in this issue we publish 
an article by Major A. M. Taylor, in 
which the author endeavours to explain 
more clearly the advantages of the 
system of cable construction and operation which he 
recently described before the Institution of Electrical 
Engineers. The subject ix a difficult one, and Major 
Taylor’s syste, on the face of it, appears to be compli- 
cated; but it can be said with equal truth of other 
features of electrical work that the diagrams of connec- 
tions are complicated—for instance, the connections of 
a main switchboard, or even of a tramway controller— 
yet in practice they present no serious difficulty. If the 
complication of the diagrams is the worst charge that 
can be brought against a system, the criticism carries 
little weight. 

Now, the capital invested in underground transmis- 
sion lines and distribution cables in this country is not 
far short of that expended on all the rest of the plant 
emploved in the supply of electricity ; and there is no 
doubt that in the near future it will be considerably in- 
creased. The subject is therefore of the very greatest 
importance to the electrical industry, and whilst we offer 
no opinion on the merits of Major Tavlor’s propositions 
—that is a matter for the cable manufacturers’ experts— 
we are glad to afford him the opportunity to expound 
them further, and trust that his explanations will receive 
the fullest consideration from those who are most directly 
If his claims are well founded, the savings 
that can be effected may amount to millions of pounds. 


Cables for 
150,000 Volts. 
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WEIGHT REDUCTION IN ROLLING STOCK. 


(CoMMUNICATRD.) 


Tne trend of modern practice in the automobile industry 
is towards a reduction in weight per horse-power, and 
in the construction of railway rolling stock the reduc- 
tion of dead-weight is of even more importance, in view 
of the frequent stopping and the high rates of accelera- 
tion which are dealt with. It is obvious that every 
pound saved in weight involves less energy consumption 
per passenger-mile, smaller generation and transinission 
costs, and in fact less generating and transmitting 
plant. Alternatively, weight reduction enables more 
passengers to be carried at the same cost. 

For the most part these principles are recognised by 
railway engineers, and in the trial coaches recently 


Fic. 1.—ALUMINIUM END-SHIELD FOR LOCOMOTIVE MOTOR 
G.E. Co., U.S.A.). 


tested on the London Underground system a greatly 
extended use of aluminium and aluminium alloys is in 
evidence. As regards coachwork, the use of aluminium 
for panelling, roofing, and various internal fittings is 
well established, and it may be remarked that the weight 
saved on a 60-ft. railway car by the use of an aluminium 
roof instead of a steel one is about half a ton, while a 
further half-ton can be saved by using aluminium for 
the outside panels. Aluminium sheet is more expensive 
than steel in first cost, but as the use of aluminium for 
the roof and panelling alone gives a weight saving about 
equal to the weight of sixteen passengers, it requires 
little investigation to show that the 
extra expense is justified. It is more 
economical to carry a ton of 
passengers than an unnecessary ton 
of dead-weight in metal. Alter- 
natively, if the number of passengers 
per car is not increased, the use of 
aluminium instead of steel reduces 
the running costs bv the cost of con- 
stantly transporting sixteen non- 
paying passengers. 

Looked at in this way, the real im- 
portance of weight reduction is at 
once apparent, and though much has 
already been done in this direction, 
the full possibilities of weight reduc- 
tion have not yet been explored. 
Automobile designers have arrived 
at the conclusion that the most 
practical way of reducing weight 
is the extended use of aluminium 
and its alloys, but in the railwav 
world, designers as a whole have not yet realised that 
aluminium has an important function as an engineering 


metal, and can be relied upon as the constructional ma- 
terial for component parts which are subjected to severe 
loading or operating conditions. This is particularly 
the case with regard 'to the electrical equipment. [t 
may be argued that this is so far standardised that it 
would be uneconomical, if not impossible, to alter the 


design; the motors themselves, for example, must con- 
form with very strict limitations as to overall dimen- 
sions, but it is nevertheless possible to adopt aluminium 


for certain important parts without any material altera- 
tion in dimensions or design, and thereby obtain a very 
substantial weight saving. | 

Before proceeding to indicate the directions in which 
aluminium would be suitable, it is desirable to point 
out that an aluminium casting has only about one-third 
the weight of a casting of the same size in iron, steel, or 
brass. The strength of the aluminium casting depends 


very much upon the alloy used, but most of the ordinary 


aluminium foundry alloys have tensile strengths some- 
what higher than cast iron and somewhat lower than 
cast brass. Much higher tensile strengths are obtain- 
able if necessary by the use of special alloys, but as a 
rule extra high strengths are not necessary, the thickness 
of the parts being chiefly determined by the general 
rigidity of the casting to withstand bending or shocks. 
In these circumstances it will usually be found that an 


aluminium casting may be made to exactly the same 


dimensions as the iron or brass part it is to replace, 
and, indeed, that the same pattern.may be employed 
provided that suitable allowance is made in the foundry 
for the different characteristics of the metals. 

There will, therefore, be no question that for such 
parts as resistance frames, contactor boxes and sup- 
ports, axle covers, and a host of other parts which are 
not highlv stressed, any of the ordinary aluminium 
alloys will be suitable, and if the question of initial 
cost is regarded in the light of what has already been 
said, the substitution of aluminium for these parts will 
be justified by a reduction of two-thirds of the weight. 

An extension of the use of aluminium to the non- 
magnetic parts of the motors, such as end covers, 
spiders, &e., involves a serious consideration of the suit- 
ability of the metal for withstanding the severe 
mechanical loading, vibration, and impact shocks to 
which these parts are submitted in operation. As 


. regards end covers, aluminium has already been used 


for large locomotive motors, as illustrated in fig. 1, the 
aluminium casting shown being 94 ft. in diameter; 
aluminium end shields have also been in use for some 
years in the petrol-electric Tilling-Stevens ‘buses, as 
shown in fig. 2. While this type of end shield more 


Кб. 2.—ALUMINIUM END-SHIELDS, &C., USED ON TILLING- 
STEVENS Roab VeuIcLes (R. W. Coan). 


closely approaches the form required for the underslung 
motors common in this country, in itself this is hardly 
sufficient to justify extreme optimism as to the suit- 
ability of aluminium for the purpose in a railway 
motor, owing to the very different weights and dimen- 
sions. Strong confirmation of the excellence of certain 
alloys for withstanding impact shocks and high momen- 
tary stresses is afforded, however, by some results in a 
totally different application. For motor lorries, 'buses, 
and other heavy commercial vehicles, the wheels are 
usually of cast steel, and following the rapid develop- 
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ments in aluminium alloys which have taken place dur- 
ing the past few years, it occurred to some enterprising 
genius to try the daring experiment of substituting for 
the cast-steel wheel a wheel cast in one of the more recent 
aluminium alloys. A trial set of these wheels was sub- 
mitted to the severest possible road tests; a heavily- 
laden lorry fitted with them was driven over some of the 
worst roads which could be found in a strenuous attempt 
to crack the wheels; but the worst pot-holes were nego- 
tiated without difficulty, and the aluminium wheels 


Fia. 3.—ALUMINIUM GEAR CASE FOR RAILWAY MOTOR 
(W. Mis, Lrp.). 


came through the tests without a flaw. Since then ex- 
tended tests under ordinary conditions have demon- 
strated that for this purpose aluminium can replace cast 
Steel without sacrifice of reliability, and aluminium 
wheels are now in regular use on several public services, 
and have covered long mileages without trouble. 

The end shields of an electric motor could hardly be 
subjected to worse treatment than the wheels of a com- 
mercial road vehicle, and it would appear that experi- 
ments on the application of aluminium to this purpose 
would be justified. It may also be mentioned in pass- 
ing that the use of aluminium for this purpose would 
tend to minimise flux leakage, an additional advantage 
which is sometimes by no means unimportant. 

Since the chief significance of the use of light alloys 
lies in the saving of energy absorbed in accelerating the 
masses up to speed, and since this energy is proportional 
to the product of mass multiplied by the square of the 
speed, it will be evident that weight reduction in any 
of the high-speed parts of the equipinent merits the 
keenest investigation. It would be interesting, for 
example, to calculate the number of electrical units 
absorbed in the acceleration of the iron spiders of the 
armature and commutator at each start. Let this be 
multiplied by the number of motors on the car, and then 
by the total number of starts made throughout the year 
by all the cars on the system, and it will be seen that 
these parts, though tucked away out of sight, are worthy 
of serious consideration as a medium for the practical 
application of the principles of weight reduction. Some 
modification in the design would probably be necessary, 
but there is reason to expect that aluminium could be 
adopted quite satisfactorily for the purpose with a verv 
material weight reduction. A less revolutionary appli- 
cation of aluminium is for the gear cases. Experi- 
ence has already been obtained with aluminium gear 
cases, and fig. 3 shows a type supplied for the Southern 
Railway. The size of these castings is indicated by the 
foot rule appearing in the photograph, and it may be 
pointed out that for castings of this type, where the 
thickness of metal emploved is limited principally by 
foundry considerations, the greater fluidity in casting 
of certain aluminium alloys enables thinner sections to 
be used than would be possible with iron, and an addi- 
tional weight saving results. 

Turning now to other parts of the car equipment, the 
brake system is susceptible to considerable weight reduc- 
tion. The pump motors should be treated in the 
manner outlined for the main motors and be fitted with 


aluminiun end shields, &c. ; various parts of the pumps 
themselves may be of aluminium, as also can the valve 
bodies, and even the piping and unions. 

The motor controllers as now made constitute a 
further exaniple of unnecessarily heavy construction. 
In this country the top 'and back castings are often of 
brass, without any very apparent reason. Aluminium 
alloys are equally satisfactory, and besides being lighter 
should be cheaper. Their use for this purpose has re- 
cently been tried in America, and fig. 4 shows an 
aluminium controller back as supplied by the General 
Electric Co., of Schenectady. Other parts of the con- 
trollers, such as the barrel casting, the terminal blocks, 
the contact fingers, and the handle, are also suitable for 
inanufacture in aluminium. 

It is unnecessary to tabulate all the different parts 
which could satisfactorily be lightened by the adoption of 
aluminium. When it is appreciated that in alloyed 
aluminium one has a material which is as strong as iron 
but is far less brittle, which is very readily machined, 
and has excellent casting properties, a systematic ex- 
amination of each single component of the whole train 
equipment will show that there is a surprising number 
of parts for which it is entirely suitable. | 

Finally, it must not be overlooked that aluminium in 
the pure form is an excellent conductor of electricity, 
and that a rod of pure aluminium having the same 
resistance as a rod of copper of the same length will have 
only half its weight. This provides a further field for 
weight reduction, and aluminium could be used for 
ihe main cables, for contactor connections, and indeed 
for all conductors where the necessary 28 per cent. in- 
crease in diameter will not be a serious disadvantage. 
The increased section required with aluminium due to 
its smaller conductivity would not permit of its use for 
the rotor conductors without a complete redesign of the 
motors; but this does not apply to the field coils, and 
it is possible that by taking advantage of the insulating 


Fia. 4.—ALUMINIUM CONTROLLER FRAME (С.Е. Co., U.S.A.). 


properties of uluminium oxide, aluminium field coils 
might be adopted without апу alteration in the frame 
size. Coils made of aluminium wire, with no other in- 
sulation between turns than a microscopically thin film 
of oxide on the surface of the wire, have been in use for 
many years for lifting-magnets, and have also been 
adopted to some extent for tramway motor field coils. 
The oxide film, which is formed on the wire by a simple 
chemical process, is an insulator of a very high order, 
and it has the advantages that it is totally unaffected 
by heat or moisture, and that it takes up no measurable 
volume. It has been found that, using square oxide- 
insulated aluminium wire as an alternative to round 
cotton-insulated copper wire, an aluminium coil having 
the same resistance and number of turns as a copper coil 


D 


646 


THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,870, APRIL 27, 1923. 


will have the same dimensions but will have only half 
the weight. On the other hand, a coil wound with 
square copper wire would certainly be smaller than the 
equivalent aluminium coil, and in these circumstances 
it might not be possible to fit an aluminium coil into 
the space available unless advantage were taken of the 
heat-resisting qualities of the oxide insulation, allow- 
ing a higher temperature rise for the aluminium coil, 
with a higher resistance and smaller aluminium section. 


r 


lt must not be overlooked that as an electrical con- 
ductor aluminium is intrinsically cheaper than copper, 
and in electrical applications weight saving is obtained 
with a reduction in capital expenditure. When, as now 
appears to be the case, the substitution of aluminium for 
cast-iron is justified by the weight reduction in spite of 
the higher cost, the particular advantage of substituting 
aluminium for copper wherever possible needs no 


further emphasis. 


LARGE TURBO-ALTERNATORS AT GENNEVILLIERS. 


The 40,000-kW Alternators of the Société Alsacienne. 


(Concluded from p. 606.) 


THe no-load and short-circuit characteristics are shown 
in fig. 7. It is to be noticed that the short-circuit 
characteristic does not pass through the origin; this is 
due to the presence of the slot-bridges which close the 
leakage slots and which, for a very small excitation, 


form a magnetic short-circuit for the flux due to the 


field, eliminating all mutual induction between the field 


and armature. 

The excitation necessary to produce the normal current 
of 4,200 A on permanent short circuit is 272 A, re- 
presented by cc’. The quantity of air circulating in 
the alternator was measured and found to be about 49 
oubic metres per second. 

After the preliminary tests, the machine was put into 


service without incident, and was subjected to tests on - 


load, heating and efficiency tests, which were carried out 
simultaneously. The efficiency was found by determin- 
ing the losses shown by the heating of the circulating 
air. Тһе machine was first put on no-load, without 


ON SHORT-CIRCUIT NO-LOAD VOLTS 


AMPERES 


ae 
0 100 200 


EXCITATION AMPERES 
Fia. 7.—No-LoAD AND SHORT-CIRCUIT CHARACTERISTICS. 


excitation, the heating of the air in this case enabling 
the ventilation and windage losses to be calculated 
(74180 KW). Another test, the machine being excited to 
normal voltare, gave the iron losses (= 420 kW). The 
heating of the air on load enabled the efficiency and 
supplementary losses to be directly fixed bv the difference 
of the losses determined in the first tests and of the 
ohmic losses in the copper of the field and armature. 
The results are tabulated in Table I (condensed). 
The resistance of the armature, per phase, when hot 
may be taken as equal to 0.0014 ohm and that of the 
field as 0.48 ohm. The efficiency is thus found to be 
$6.9 per cent. with a load of 40.000 kW, p.f. 0.9, and 
normal pressure 6,000 V. Included in this value of the 


ture and field losses. 


efficiency ure the real losses in the stator iron, which are 
not those measured at the same voltage on no load, but 
those corresponding to the real flux in the core, in- 
cluded in which flux is that necessary to compensate 
for the inductive drop arising from the leakage in the 
end-connections. Further, the efficiency of the exciter 
and the supplementary losses have been taken into con- 
sideration. 


TABLE I. 

Test No. I. V. VIII. 

Nature of Test. On Short Circuit. On Load. 
Pressure, V — 2,400 5,820 
Current, À ... 4,500 4,900 5,000 
Load kW M — 26,500 32,800 
kVA M — 39,300 50,900 
Power factor De — 0.70 0.65 
Exciting current, A 310 430 545 

Increase of tempera- 
ture of air, °C. 4 22.1 97.3) 
Corresponding 

losses, kW 1,100 1,190 1,400 


The heating tests were generally made оп опе 
generator working in parallel with one or two of the 
others; the machine undergoing the test was over- 
excited to give a current loading, which explains the 
small power factors; these do not in any way represent 
that of the busbars. 

It is generally conceded that the short-circuit test 
enables the stray load losses to be estimated, by sub- 
tracting from the total losses on short circuit, the con- 
stant bearing and windage losses and the ohmic arma- 
For normal machines this method is 
sufficiently exact, but the test results in Table I clearly 
show that this method is completely inapplicable where 
machines with a high armature reaction are concerned. 


Fia. 8.—ARRANGEMENT OF COUPLES (SEE ALSO Еа. 5). 


Comparing the short-circuit test with Text No. V, for 
example, the total losses are not appreciably different 
in the two cases. In the short-circuit test the iron- 
losses are very low, and the excitation losses considerably 
lower than those on load; the difference arises from the 
stray load losses which exist on short circuit, but which 
almost entirely disappear on load, and which are, to a 
great extent, due to the parasitic flux. 

The supplementary losses on load were determined bv 
the differential method which has been jnentioned above ; 
they are very small, being, for the normal current of 
1.200 A. of the order of only 90-100 kW, whereas, de- 
termined by the short-circuit test, they would be 460 
kW. | 

The heating of the field was determined by measure- 
ment of the increase of the resistance, and that of the 


2 в ` à tei i T Sut 


Vol, 92, No, 2,870, Арап, 97, 1993.) THE ELECTRICAL REVIEW. 


647 


stator by thermo-couples. A large number of these were 
distributed in all parts of the stator, the majority being 
put in during construction; there are couples in the 
body of the laminations, both in the stator core and in 
the teeth, which were put in position during the build- 
ing-up of the core. Two couples were even embedded 
right in the copper, inside the wrapping, in tlie middle 
of the bars; the precaution of using the bars connected 
directly to the neutral point was taken, to avoid all 
danger during reading. There are usually two couples 
together, the second being used as a spare in case of 
cutting. The positions of the couples are shown in 
figs. 5 and 8. | 

Table II shows the results of the measurements made 
by means of the couples. Those right in the copper show 
the maximum heating to which the insulation is sub- 
jected. The small heating of the copper indicates that 
these machines could easily withstand a continuous load 
of 55,000 kVA. : 

Test No. VIII is particularly remarkable, since it 
represents a current overload of about 20 per cent. and 
а kVA overload of 15 per cent. 

An important conclusion must be drawn from a com- 
parison of the readings of couples 10 and 12 (fig. 5), 
the former being in the bottom conductor and the latter 
in the upper one in the same slot. It is noticed that the 
heating, measured by these couples, is practically the 


The inductive drop of 24 per cent. corresponds to an 
instantaneous symmetrical short-circuit current of 


.100/24—4.17 times the normal current, the field leak- 


age not being taken into account. i 

The oscillogram, fig. 9, shows that the curve of short- 
circuit current is not perfectly sinusoidal; it has a 
very pronounced straightening-out in the no-current 
region, and there are two others, less marked, at 60 
deg. from this position, which correspond to the instants 
when the current is zero in one or other of the two 
other phases. ‘This phenomenon is due to the slot- 
bridges, and reproduces, at each alternation, that which 
the short-circuit characteristic shows for small excita- 
tion currents. When the current is zero in one phase, 
and remains zero during a certain time, the currents 
in the two other phases cannot vary either, for they 
have to be equal and of opposite sign; this explains the 
** flattening-out"' at 60 deg. | 

The field curves on no load are given in figs. 10 and 
11; they were taken by means of a turn next to the 
winding, when the machine was not saturated (fig. 10, 
taken at 2,400 volts), and when the machine was satu- 
rated (fig. 11, taken at 7,000 volts). It is seen that, 
owing to the saturation of the rotor teeth, the last curve 
closely resembles a sine wave. The curve at normal volt- 
age is perfectly sinusoidal, without the slightest tooth- 
ripple, so that it is useless to reproduce it. 


Fic. 9.—CURRENT WAVE ON Еча. 10.—FiELD ForM ох No Loap , Fic. 11.—FiELD Form on No LOAD WITH 
SHORT CIRCUIT. BELOW SATURATION. NORMAL SATURATION. 


same in the two conductors. But it is recognised that 
the stray losses due to eddy currents are, in badly- 
designed bars, very much greater in the upper conductor 
of a slot than in the lower, 


TABLE II. 


Test No. Ki xus e I. II. III. V. VIII. 
Bhort-circuit. Unexcited. No load. , 
Position and indication Increase of temperature above the temperature 


of the couples. ot the intake air. (Degrees centigrade). 

Core es M 25 7 39 44 . 52 
» L 18 48 315 М 34.5 

f K 17 б .85 WU BL 
Teeth G 70 9 24 56.5 60.5 
"T e sw D 44 Шш 22 5 46.5 
s p 27 8 26 34.5. 36.5 
5 2... E 26 8 B 30.5 29.5 
Slot-bridges ... I 74 13 22 48.5 — 
"t æ. 2 4l 14 23.5 40.5 — 
5o o9 3 з — 90 — 35 — 
—— o5 x Pu 
wrappings Na OR P 
C 21 9 23 25.5 27.5 
On the copper... 10 40 | 129 2.5 $32.5 37.5 
In the slot .. 12 41 12 27.5 33.5 37.5 


The fact that the measured heating of the two con- 
ductors is equal enables the conclusion to be formed 
that in the type of bar employed the supplementary 
losses due to eddy currents are completely eliminated. 
Similarly, the diminution of heating in the outermost 
core-packets on load 1s confirmed. The almost uniform 
value of the heating during test No. III along the whole 
length of the stator shows the efficiency of the venti- 
lating system used; the temperatures are practically 
the same at the centre of the machine as at the extremi- 
ties. 

The heating of the rotor, carrying 470 A, was 47 der. 
С. In every case the heating on load was very much 
below the guaranteed figures. 

The total inductive drop to be considered for tlie 
calculation of the instantaneous short-circuit current is 
made up as follows:—Leakage slots, 10.2 per cent.; 
normal slots, 2.8 per cent.; end-connections, 9.5 per 
cent.; slot-bridges, 1.5 per cent. Total, 24 per cent. 


It is claimed that the experiments made on the Genne- 
viliers machines show that they amply fulfil all the 
conditions demanded of them; the studies and tests 
made on these machines indicate that, in the future, it 
will be possible to embark, with success, upon the con- 
struction of the largest alternators that may be required. 

Readers who desire to consult a more detailed account 
of the machines and tests are referred to our contein- 
porary, La Revue Générale de.U Electricité of February 
24th and March 3rd, 1923. 


\ 


Factory Lighting.—Two papers on the important subject 
of factory lighting were read at a meeting of the National 
Council of the Pottery Industry at Stoke, on April 12th. The. 
first paper was by Mr. D. R. Wilson, M.A. (H.M. Inspector 
of Factories and a member of the Home Oftice Departmental 
Committee on Lighting in Factories and Workshops) on ‘The 
General Principles and Practice of Industrial Lighting." He 
devoted most of his remarks to the subject of glare, but 
pointed out that inasmuch as half the possible light might 
easily be lost through dirty globes and worn-out gas mantles, 
&c., it was in the interests of economy that these should be 
periodically cleaned and replaced. Since the sources and 
decorations obviously could not be kept in their original state 
of efficiency, allowance for deterioration should be made in 
planning any system to attain a given standard. If there 
was generally little fault to be found with adequacy, the 
same could not be said of suitability, and 99 per cent. of fac- 
tories were capable of more or less improvement in this 


_ respect. 


The second paper was by Mr. E. A. Н. Werner, O.B.E., 
В.А. (H.M. Superintending Inspector. of Factories), who 
spoke with special reference to the particular requirements 
of pottery processes. He explained that a point that needed 
consideration was the position of the workers in relation to 
the sources of light. With regard to artificial light for most 
pottery processes a point overhead and а short distance half- 


- right of the worker appeared to be generally suitable. The 


necessity for screening or shading seemed to have been com- 
pletely overlooked, and the usual wav of meeting the double 
need of local and general illumination in a pottery. appeared 
to him to be unsound—the lights were raised several feet teo 
high over the benches and the shades flattened and spread 
out to such an extent as to render them useless as screens. 
Moreover, this most common system of artificial lighting was 
decidedly the reverse of economical.—Stafford Sentinel. 
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UNDERGROUND CABLES AT 150,000 VOLTS. — 


By MAJOR A. M. TAYLOR, M.LE.E, Mem.Am.LE.E. , 


Јг has been represented to the writer by several well- 
known engineers that a more complete statement аз to 
what really constitutes the special teatures of his system 
ої transmission, as to how it is carried out, and how the 
parts operate during the transmission of power, would 
be welcomed; and he therefore will endeavour in the 
present article to supply this deficiency. 

On account of limitation of space, it will have to be 
assumed that all readers of this article either have 
copies of the Journal ої the І.Е.Е. containing the paper 
read in London on December 7th, 1922 (Journal, Part 
Jlo, p. 215), and the discussions, ог have access to 
them. | 

Intersheaths. 


The principal features of the ''hexaphase"" system 
аге: — 

(1) The employment of “© intersheaths’’ for trans- 
mission of power, as distinct from transmission of 
potential, thereby’ securing the employment of con- 
ductors sufficiently heavy to avoid their being burnt 
out by a short circuit occuring between intérsheaths at 
any part of the line, and at the same time permitting 
the capital outlay on the said intersheaths to be debited 
to the transmission of saleable power rather than to the 
carrying of useless capacity currents. 

The gain in voltage that can be applied to a (single- 
core) cable having a given total thickness of insulation 
1s shown by Table II, on page 15 of the author's paper 
(1.E.E.), to be approximately 50 per cent. (See also 
the early part of his reply to the London discussion, 
Journal, Part 315, p. 245.) The author's Table ПІ 
represents a further stage of development, and involves 
a further gain of 30/35 per cent. (1.e., a 95/100 per 
cent. total advantage). Тһе exceedingly valuable pro- 
posals made by Mr. Ll. B. Atkinson and Mr. C. J. 
Beaver in 1914 considered the employment of inter- 
sheaths only to the extent that the maximum potential 
gradient was kept constant on successive intersheaths. 
ln the author's Table III, however, the reducing of the 
maximum voltage gradients at the central core, and 
the increasing of those at the outer cores, is shown to 
be unaccompanied by any rapid increase in the loss in 
the dielectric—in fact, the extra loss is only 4 per cent., 
while the gain in voltage is, as stated, roughly an 
additional 30/35 per cent. 
that it is obviously desirable to work those parts of the 
dielectric which are situated near the coolest inter- 
sheaths at the highest dielectric stresses, provided we 
can thereby secure a gain in voltage without material 
extra dielectric loss.) | 

(la) The abandonment of 3-phase cables in favour 
of l-phase cables is another incidental feature of the 
employment of intersheaths. It becomes impossible to 
find room, in an ordinary 3-phase cable, for inter- 
sheaths, if they are to be properly applied. Hence, 
single-phase cables become essential, But if we take a 
single-phase cable and apply intersheaths, we still have 
а very considerable reduction of diameter over that of a 
3-phase cable. This difference 
effectively employed in adding further intersheaths, 
and so taking up, say, another 50 per cent. (or greater) 
increase in voltage, the result being that the уо асе 
whieh can be applied. is 193 per cent. higher (1.5 x 
1.3X1.5-2.93) than in the original 3-phase cable 
(2.е., it is 2.93 times as great). Consequently, where 
only 50.000 volts was previously possible, approxi- 
mately 150.000 volts becomes possible—not to mention 
other very Important gains due to only one-third the 
amount of heat being generated in a single cable (see 
Journal, Part 315, page 245). 

It is also worth pointing out that an ‘ intersheathed ”’ 
cable can be worked at 95 per cent. greater voltage than 


3) 


d 


40. 5 '*" per 
ATKINSON 


(The point to be noted is * 


in diameter can be 


а single-core non-intersheathed cable for a given thick- 
ness of insulation. It can also carry a greater current 
without overheating. - >. | | 

The successive gains effected by the above suggestions 


may perhaps be better appreciated by a concrete 


example. 
Referring to figs. 1, 2. 3, and 4 below: — _ 


Fic. 9.—GENNEVILLIERS 


Ета. 1.—GENNEVILLIERS CABLE. | 
CABLE WITH JNTERSHEATHS. 


Fie. 4.—INCRFASED 
INSULATION OVER Fa. 22. 


Fic. 3.STANDARD 3-PHASE CABLE. 


Fig. 1 represents the Gennevilliers cable (of 0.25 вч. 
in. cross section), which works at 60,000 volts (between 
lines), or 35,000 volts per phase, and on which the 
author figures the maximum potential gradient at 44 
kilovolts per cin. 

Fig. 2 represents the insulation divided up into three 
portions, or concentric slices, and with two ''inter- 
sheaths"' introduced, which, of course, slightly in- 
creases the overall diameter of the cable. Fixing the 
maximum potential gradient at 44 kV/cm. as before, 
and repeating it on all the intersheaths, the voltage 
absorbed per cable is now— 


15,700+17,300+17,800= 50,800 volts. 


That is, for equal thickness of insulation, the voltage is 
raised from 35,000 volts (per phase) to 50,800 volts, 
viz., 1.45 times. This checks very interestingly with 
the author's Table II (I.E.E. paper), where the value 
1.47 was obtained as the advantage realised over Table 
І (in which a cable without intersheaths was taken as 
the starting point). 

In fig. 3 we have a standard 3-core cable, intended 
to work at 55,000 volts, under a maximum potential 
gradient of 44 kV/cm., but having only 0.15 sq. in. 
copper cross section (it being impracticable to put in 
more copper without exceeding the predetermined 
maximum potential gradient). The diameter under 
the lead sheath is, 10.9 cm. The corresponding 
diameter of the Gennevilliers cable, with intershenths. 
is 5.0 cm. There is obviously nothing (save pre- 
ventible inechanical troubles) to hinder our doubling 
the diameter of the ''intersheathed " Gennevilliers 
cable, ‘thereby greatly increasing the voltage that can 
he applied. . 

In fig. 4 the intersheaths of the Gennevilliers cable 
have been redistributed so as to utilise uniformly the 
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suggested increased depth of the insulating material; 
but the full difference of diameter between fig. 2 and 
fig. 3 has by no means been drawn upon, as will be im- 
mediately evident by inspection. Nevertheless, work- 
ing to the same limiting potential gradients as before 
(44 КУ /ст.), we can now absorb 26,600 + 32,250 + 
34,600 = 93,450 volts, corresponding. with a voltage 
between lines of 161,000 V. . 

It should particularly be noted that the above resul 
ss obtained without drawing at all upon the gain shown 
by the author in his Table III (1.E.E. papér) over that 
given in Table П. Had this been done, the voltage 
of transmission could no doubt have been raised to over 
200,000 volts. 

Neither, again, is the fact taken account of that the 
thermal gradient of the No. 4 cable is very much 
lower than that of No. 3. due to the PR losses of 
three phases being liberated in No. 3 as against the 
losses of one phase in the other cable. This point has 
been gone into in the author's reply to the London 
discussion (Journal, Part 315. p. 245). 

Lastlv, had the diameter of the cable in fig. 4 been 
increased fully to that of fie. 3. it is probable that 
for equal core temperatures the voltage of transmission 
could have been raised to five times that of fig. 3, i.e., 
to something of the order of 260,000 volts. 

(This, of course, is ignoring the question of capacity 
current, for dealing with which the author has special 
proposals.) 

Capacity Current. 


king 150,000 volts for the single-core cable (7.e., 
neglecting gains under Table III of the I.E.E. paper), 
and 50,000 volts for- the 3-core non-concentric cable, 
and following the lines of the author's reply to the 
London discussion on his paper (Journal, Part 315, p. 
245), it will be found that, for equal temperatures of 
core, twelve 3-phase cables are necessary to do the work 
of four 0.28-sq. in. 1-соге cables, vtz., 75,000 kilowatts. 
(The author has recently found means of doing with 
four cables the work for which he previously postulated 
six cables.) 

If the kVA of wattless power be now worked out for 
the two systems, it will be found that, in a 30-mile 
70,000-kilowatt transmission line, the: 

Wattless kVA of 12 cables, each of 0.15 sq. in. per 
core (50,000 V)=71,500 kVA. 

Wattless kVA of four cables, each of, say, 0.30 sq. 

in. aggregate, as per fig. 4 above (150,000 V) — 87,000 
kVA. : 
Allow in each the same dielectric power factor (on 
account of hysteresis only), vtz., 0.015 (since both are 
under the same dielectric stress), and the dielectric 
hysteresis losses then become— 

kVA loss with 12 cables (50,000 V)=1,070 kVA. 

kVA loss with 12 cables (50,000 V) —1.070 kVA; 
Ànd the dielectric hysteresis losses, expressed as a per- 
centage of the total power are— 

% kW loss with 12 cables (50,000 V)-1.432 

Y kW loss with 4 cables (150.000 V) 1.749 
That is, there is a difference of only 0.31 per cent. be- 
tween the two systems at 75,000 kilowatts transmitted. 
The hexaphase system, as per fig. 4, is, however, de- 
signed ‘to transmit 112.000 kW; and for only a com- 
paratively small increase in the capacity current it 
would, if redesigned, transmit 220,000 kW. The per- 
centage dielectric loss at 112,000 kW would be only 
1.15 per cent.; while with the (18) 3-phase cables it 
would be 2.15 per cent.—a clear saving of 1 per cent. 
in favour of intersheaths. The percentage loss at 
220,000 KW would probably be only 0.75 per cent. 
It is thus clear that. when we come to large powers, 
dielectric hysteresis loss becomes unimportant. 

The methods by which the author proposes to transmit 
and distribute capacity current are perhaps sufficiently 
described by figs. 12 and 15 of the Т.Е.Е. paper; as 
to the former of which, it is sufficient to sav that, hv 
its means, capacity current (even for the outer inter- 
sheaths) can Һе transmitted at 150,000 volts and distri- 
buted back from the sub-station, or sub-stations, at the 


voltages which have to obtain between intersheath and 
intersheath, and as to fig. 15, it may be said that this 
method of feeding the capacity currents would alto- 
gether avoid the necessity of transmitting them over 
the central core, or intersheaths, and thus leave the 
whole of the copper of the cable virtually free to carry 
the load currents, with consequent great advantage to 
the whole system from the point of view of regulation, 
besides rendering the arrangements of fig. 12 un- 
necessarv, on long lines. 

The above remarks (with the exception of the last 
paragraph) may be considered as treating of the possi- 
bilities of an ideal ‘‘intersheath’’ system. The 
author's hexaphase system, as modified since the read- 
ing of his I.E.E. paper, comes within 15 per cent. of 
that ideal and the other advantages—not drawn upon 
in the calculation just presented—will amply compen- 
sate for this deficiency. 

It will be understood that, except for the transmission 
of power through the .intersheaths, the arrangement 
shown in fig. 5 of the T.E.E. paper is as good as the 
author’s, though it has the added imperfection of not 
offering a solution for the transmission of capacity 
currents. over great distances without enormous copper 
outlav on the “© intersheaths.’’ | | 

It ought, however, to be pointed out that the trans- 
mission of power through the intersheaths affords the 
equivalent of reducing the thermal resistance of the 
cable, and hence of cooling the innermost conductor, 
which is all a step in the right direction. 


(To be concluded.) 


LEGAL. 


Blackpool Corporation Sued. 


ON Arril 12th Mr. Douglas Cooke, a taxi-cah prerrietor, sued 
the Blackpool Corporation for damages to the extent of £98 
for personal injuries and damage to his car. 

Tt was stated bv counsel for the plaintiff that at 
Christmas Mr. Cooke was driving a pnartv of five in 
his taxi-cab when a live overhead trolley wire fell, 
emashing the windscreen of the car. cutting plain- 
tiff’s face, and damaging the car. Tt was some time before 
the wire could be removed to nermit the oecunants of the car 
to leave it. The Corporation denied that negligence had been 
proved. but the judge held otherwise, and awarded plaintiff 
£53 with costs. 


Palmer v. General Electric Co., Ltd. 


DEFENDANTS were sued before Mr. Justice Darling and a special 
jury in the King’s Bench Division on April 18th by Mr. A. E. 
Palmer, Mrs. Palmer (his wife), and their seven-year-old boy, 
of Devonport Road, Shepherd’s Bush, who claimed damages 
for personal injuries and loss sustained in a collision which, 
they alleged, was due to negligent driving by a motor car 
driver in the defendant company’s employ. Defendants denied 
any nepligence. 

It appears that on August 14th last year Mr. Palmer was 
riding his motor-cycle, with his wife and child in a sidecar, on 
the return journey from Watford to London. Defendants’ 
motor-car was proceeding in the opposite direction. Imme- 
diately in front of it there was a cyclist who fell from his 
bicycle, and in order to avoid him it was said that the motor- 
car turned towards the .centre of the road and came into 
collision with Mr. Palmer's motor-cycle. The motor-cycle was 
damaged beyond repair, Mr. Palmer's leg was injured and had 
to һе amputated below the knee, Mrs. Palmer was shaken, 
cut and bruised, and the boy's leg was broken. Consequent 
upon his injury Mr. Palmer had lost his employment as a milk- 
man. 

The jury disagreed and were discharged without giving a 
verdict. 


Unlicensed South African Electrician Fined. 


Our South African correspondent states that, at the Cape , 
Town Criminal Court recently, Frank Seullard, a European, 
was charged with contravening the municipal regulations for 
the licensing of electricians by carrying out wiring work at 
premises connected with the municipal power station without 
heing in possession of the necessary licence. An installation 
inspector said the work was not done in accordance with the 
regulations, and in one instance two flexibles were taken 
from one ceiling rose. Accused, who admitted a previous con- 
viction under the Electrie Lighting Act, in 1921, was fined £3. 
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NEW ELECTRICAL DEVICES, 


FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


Small Geared Motors for Low Speeds. 


Messrs. Marryat & Prace, 28, Hatton Garden, E.C.1, have 
produced a range of small, self-contained, geared motors for 
the driving of individual machines. ‘The illustration. (fig. 1) 
shows опе of these, which has been installed at a London 
stationery works to drive a ruling machine. This consists of 
а ł-h.p. motor with a self-contained reduction gear, which 
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Ес. 1.— А SMALL GEARED Motor DRIVING A SLOW-SPEED 


MACHINF. 


steps down the speed to 80 r.p.m.. Four-step cone pulleys and 
a speed сопігопег are fitted. ‘This arrangement gives an almost 
infinitely variable speed ratio over a wide range. 

These motors are made in the following sizes: 1/16, 1, 4, 4, 
and 1 h.p., the diameter of the casing ranging from 44 in. to 
11 in., and the overall length from 114 in. to 30 in. 


The ‘* Universal " Brush Holder. 


Messrs. G. and J. Paton, 160, Поре Street, Glasgow, have 


designed a brush holder, the principal features of which can 
The holder and adapter 


be seen from the illustration (fig. 2). 


* r , 
Tension Screw 
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Fic. 9.—Tu& “ UNIVERSAL " BRUSH HOLDER. 


are made from a solid brass casting, and are of substantial 
proportions. The spring is of the steel-plate tvpe, which does 
not possess the inherent) weaknesses of clock-tvpe springs, 


The pressure arm is mounted on knife edges, ensuring *' live- 
liness’’ and increased efficiency. The brush box has ends 
which are self-aligning te the radius of the pressure arm, 
allowing the brush to be at all times in contact with the holder, 
and preventing the brushes becoming jammed with dirt collec- 
ting between the ends of the box and the brush. Commu- 
tator wear and variation of the distance between the commu- 
tator surface and the brush holder spindle on different types 
of machine is easily compensated for by moving the spindle 
adapter. A screw is provided for varying the tension on the 
spring. The brush can be removed for examination by lifting 
up the pressure arm, which is made to stay in the “` off ” posi- 
tion when raised to its full extent. This allows the brush to 
be removed with one hand. The holder may ke removed en- 
tirely by loosening a substantial nut on the adapter. The 
holder is made to suit all normal sizes of brush, and 1s adapt- 
able to all sizes of spindle. No special shape of spindle is 
nemssory 
A Commutator Slotter. 


THE MARTINDALE ELECTRIC Co., of Cleveland, Ohio, has put 
31 the market the '' Imperial Undercutter," which is a new 
device for slotting commutators. The appliance, shown. in 
fig. 3. is driven through a flexible shaft from an electric drill, 
end may be purchased with or without the motor, as desired. 
The cutter sets in a recessed portion of the tool and '*'V"-shaped 
juilling cutters are used instead of the usual square-toothed 
saw. This produces a * V "-shaped slot, which is recom- 


1G. 3.—A NEw CoMMUTATOR SLOTTER. 


mended as being self-cleaning, and also avoids the necessity 
for scraping the strips of mica from along the edges of {һе 
commutator bars. A movable block with a guide for riding 
in the adjacent slot is provided at the left of the cutter, and a 
micrometer screw adjustment on the shaft of the cutter enables 
one to locate the cutter in the exact centre of the mica. There 
is also an adjustable ‘‘V’’-shaped rest for regulating the depth 
of the slot and to insure uniformity. 

The handle shown at the left in the illustration is hollow, 
so as to permit the attachment of compressed air lines to blow 
away the dust from the front of the cutter and thus to enable 
the operator to see his work clearly at all times.—Electric Rail- 
way Journal, 


A One-piece Rotor. " 


The Scientific American recently noted an effort to avoid 
the trouble caused by the loosening of rotor bars, which 
often occurs in squirrel-cage motors. This is effected by the 
construction illustrated in fig. 4. The entire winding con- 
sists of a single sheet of copper punched and formed by a 
special mechanical process. This one-piece winding is 
machine-wrapped round the rotor core, the copper bars being 
expanded into the core slots by swaging. The single joint, 
which extends through the two end rings, is silver-soldered, 
after which the metal at both connections is re-hardened at 
the pointe softened by the welding heat. The 
rotor winding, except for the joint in the two 
end rings, 1s electrically and mechanically just 
as sound as a piece of copper pipe. The rotor 
core is a self-contained unit, and having a 


Fic. 4.—A One-Piece Котов. 


straight keyway, may be pressed on and off the shaft. The 
motors embodying this new device are made ш the standard 
industrial sizes, voltages, and frequencies. 
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PARLIAMENTARY NOTES. 
[By Our Special Parliamentary Reporter. ] 


Spark Radio Stations.—On April 17th, Lt.-Col. Moore- 
DRABAZON asked the Postmaster-General when he proposed 
to p spark stations of high-power coming under the Post 
Office. 

Sir W. Јоүмѕом-Ніскѕ said so long as spark reception was 
generally employed by ships, and was in harmony with the 
[nternational Radiotelegraph Regulations, it was not prac- 
ticable to abolish that system at the Post Office coast stations. 
These stations, however, were not high-power stations. The 
power varied from 14 to 5 kilowatts, with the exception of 
а station of 10 kilowatts in South-West Ireland. 


New Pacific Cable.—On .\pril 17th, Commander BELLairs 
asked what was the route of the new Pacific cable; in what 
way it would be linked with the American cable to Honolulu; 
and when it was to be put in hand. 

Sir W. Joynson-Hicks said the Pacific Cable Board was 
now laying new cables between Suva (Fiji) and Auckland, 
and between Sydney and Southport (Queensland). No 
decision had vet been taken regarding the duplicating of the 
cable north of Fiji. 

Smoke Abatement.—On April 18th, Sir W. SucDEN asked 
the Minister of Health if he would give special research and 
scientific assistance to individual industrial firms who, desir- 
ing to reduce to the very smallest limit the output of black 
smoke, and not always being able to use electrical power, 
had not up to the present time any engineering solution to this 
problem. 

Mr. N. CHAMBERLAIN said he would gladly give what assist- 
ance Was possible, having regard to the limited staff of the 
department. The local council was the Smoke Authority, 
and application should be made to it in the first instance. 
Efficient stoking was one of the first requirements. 


Metropolitan Railway (Various Powers) Bill.—On April 
19th the Unopposed Committee of the House of Commons 
considered this Bill, which has been promoted by the Metro- 
politan Railway Co. Mr. Geoffrey Cox, Parliamentary Agent, 
said that the principal object of the measure was to raise 
additional capital to the extent of £2,000,000. Under the 
company’s previous acts certain important works were 
started, but owing to the outbreak of the war thev were not 
carried out. Since then the cost of carrying out works had 
enormously increased and in the case of these works the 
excess cost over the original estimate was £383,000. In 
addition the company had had to spend money out of capital for 
new rolling stock, involving a sum of £793,000. It had also 
had to spend, in the extension of the generating station, a 
sum of £285,000; on the electrification of the line from Harrow 
to Rickmansworth, £168,000; and on the widening of the line 
to Rickmansworth £228,000. Then there was the construc- 
tion and extension of the new station at Wemblev Park and 
other smaller matters, totalling £130,000. The total capital 
expenditure involved was £1,979,000. The necessary share- 
holders’ consents had been obtained. The Bill also sought 
extension of time for the completion of the works mentioned. 

After hearing formal evidence the Committee passed the 
Bill for third reading. 


Wireless for Fishing.—On April 19th, Sir R. HAMILTON 
asked the Minister of Agriculture whether his attention had 
heen drawn to experiments carried out by other countries in 
the combined use of aeroplanes and radio-telegraphy for the 
purpose of locating shoals of fish and conveying information 
thereof to fishing boats; and whether he would cause inquiries 
to be made as to the practical value of such operations in 
the case of British herring fleets. 

Sir. ROBERT SANDERS said the answer to the first part of the 
question was in the affirmative. By the courtesy of the Air 
Ministry experiments had been carried out and others were 
in contemplation, but the results so far had not heen very 
encouraging. 

Radio Broadcasting.—On April 19th, Sir W. Joynson- 
Hicks, after giving details of the dispute between himself 
and the British Broadcasting Co., said he did not consider 
that the agreement with the company did give it a mono- 
poly of broadcasting. Already 87,561 broadcasting licences 
and 35,385 experimental licences had been issued. There were 
awaiting 33,000 applications for new licences, and these were 
being held up because of the decision of the B.B.C., which 
claimed the right to prevent any other manufacturer in Great 
Britain from manufacturing broadcasting materials in this 
country. He could not be a party to extending that claim. 
The law officers of the Crown had advised him that before 
he could issue an experimental licence he must be satisfied 
that the object was to experiment in wireless telegraphy. but 
if he was so satisfiel—and he must be the judge of what evi- 
dence was needed—he was bound to issue the licence. That 
being so he proposed to send all those applications to some 
of his expert staff the next morning to make a thorough 
investigation and to advise him which were honestly intended 
for experiments. Those cases would be submitted to him and 
licences would be issued. Не was exceedingly sorry that 
there should be this dispute between the Postmaster-General 


Ld 


and the Broadcasting Co., but he was willing to make one 
further effort to secure peace, because he believed there was an 
enormous number of people—probably half & million—who 
were prepared to take out licences if they could get what 
they wanted. The British Broadcasting Co. said there were 


200,000 infringers who had not got licences, because they could 


not get the licences they wanted. He wanted to give them 
licences, charge them 10s., and give 5s. to the B.B.C. Не 
had declined the offer of the company that he should issue 
a licence to the home constructor with the clog upon it 
that the parts should be of B.B.C. manufacture, and also 
that the licence should be 20s., of which the company should 
get lis. He proposed to set up the strongest committee he 
could get in order to investigate the whole position of broad- 
casting—not only the question of licences, but the desirability 
of the existing contract. He hoped to get three meinbers of 
that House, two or three members of his own expert staff, a 
member of the British Radio Society, und he would ask the 
B.B.C. to suggest somebody to serve on that Committee. He 
hoped the company would be willing to put all its cards 
before that Committee, and he believed by that means they 
would be able to solve a most difficult problem and not inflict 
what he thought would be an undesirable monopoly on British 
manufacturers. 

On April 24th, Sir WiLLIAM JoyNnson-Flicks announced that 
the terms of reference to the Committee which had been ap- 
pointed to consider broadcasting were as follows :—To consider 
(a) broadcasting 1n all its aspects; (b) the contract and licences 
which had been or might be granted; (c) the action which 
should te taken on the determination of the existing licence 
of the British Broadcasting € o.; (d) the uses to which broad- 
casting might be put; (е) the restrictions which should be 
placed on its uses or development. The members of the Com- 
mittee would be:—Major-General Sir F. Sykes, М.Р. (chair- 
man); Major the Hon. J. J. Astor, M.P.; Mr. F. J. Brown 
(Assistant Secretary of the Post Office); Sir Henry Bunbury, 
K.C.B.; Viscount Burnham (chairman of the Newspaper Pro- 
prietors' Association); Mr. W. H. Eccles, F.R.S. (president 
of the Radio Society of Great Britain); Sir Henry Norman, 
M.P.; Mr. J. C. Reith (general manager of the British Broad- 
casting Co.); Field Marshall Sir W. Robertson; Mr. C. Tre- 
velvan, M.P. 


Stoke-on-Trent Corporation  Bill.—This Bill, which, 
among other things, seeks power to consolidate various Acts 
und Orders with respect to the electricity undertaking of the 
Stoke-on-Trent Corporation, and includes provisions for the 
laying of mains, &c., came before a Committee of the House” 
of Lords, presided over by the Marquis of Bristol, on April 
19th. In addition to the repeal of provisions of these Acts 
and Orders it seeks to incorporate the provisions of the Elec- 
tric Lighting (Clauses) Act, 1899, with the Bill. 

The North Staffordshire Railway Co., which 18 owner of, 
and is responsible for the maintenance and rebuilding of, 
several bridges over its railwavs and canals within the 
borough, petitioned against the Bill, stating that, by reason 
of changes in the character of the traffic using such bridges 
and the increase in the volume of that traffic, and of sub- 
sidences in the district, the provisions contained in the Electric 
Lighting (Clauses) Act, 1899, were not now sufficient for the 
protection of the company. It asked for the insertion in the 
Bill of clauses providing for the removal and replacing by 
the Corporation of electrical mains, pipes and works when 
any of the bridges had to be rebuilt, widened or altered. Tt 
was pointed out by the petitioners that under the provisions 
contained in the Bill the Corporation would be enabled to lav 
down electric wires, cables, mains or pipes crossing under the 


. railways and canals of the company, which would interfere 


with the future widening or improvement of the railways or 
the widening or deepening of the canals. Therefore, pro- 
visions should he inserted requiring the Corporation to repay 
to the company anv extra expenses to which it might be put 
in carrying out such works. It was stated that such 
conditions applied to gas and water undertakings, and they 
should also apply in the case of electric lighting undertakings. 
The Corporation replied, however. that it only asked that the 
various Acts and Orders mentioned in the Bill should be com- 
bined for the purpose of convenience, and with regard to the 
laying of mains it did not ask for anv additional protection. 
There was an existing code governing the laving of electric 
mains and the company should be content with the protection 
already granted. 

The Committee allowed the insertion of a clause embodying 
the provisions asked for by the company. 


Nottingham Corporation Bill.—The Local Legislation 
Committee of the House of Commons, presided over by Sir 
Thomas Robinson, considered, on April 18th, that part of the 
Bill promoted by the Corporation of Nottingham which seeks 
power to extend the area of supply of electricity. Mr. W. E. 
TYLDESLEY Jones, K.C., for the promoters, explained that the 
present area of supply was the city area, and it was proposed 
to extend the area to include the urban districts of West 
Bridgford, Carlton, Arnold and Hucknall, and certain parishes 
in the rural districts of Basford and Bingham. АП opposition 
to the proposed extension had been removed, with the excep- 
tion of that of the urban district of West Bridgford. 

The Derbyshire & Nottinghamshire Power Co. had powers 
to supply electricity in the district for motive power purposes, 
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and also to authorised undertakers, but it had agreed that it 
would not exercise its powers in that area. 

The opposing petition of the West Bridgford Council stated 
that if the powers asked for in the ВШ were obtained, the 
Corporation would obtain & vast extension of its limits of 
supply, without being under any obligation which would enable 
would-be consumers to enforce a supply on reasonable terms; 
and it was suggested that the Corporation wished to use its 
powers of supply in the future in order to help it in a future 
application for the extension of the city boundary. The peti- 
tioners asked that no powers should be conferred upon the 
Corporation which would prevent the petitioners from under- 
taking the distribution of energy within their own district. 
Counsel said that the idea of setting up a generating station 
for the supply of West Bridgford was hopeless, and the Elec- 
tricity Commissioners would never authorise 1%. 

A report by the Minister of Transport, on the provisions 
of the Bill, stated that the proposed additions to the Corpora- 
tion's area of supply would enable developments to take place 
in those districts two vears earlier than under the scheme pro- 
posed for the East Midlands Electricity District. 

Mr. Joun H. Riper (Messrs. Preece, Cardew & Rider, con- 
sulting engineers) suid he was the engineer responsible for 
the erection of the new station at North Wilford, which would 
enable the Corporation to supply energy cheaper than to-day. 
It would be better for the West Bridgford consumers to take 
energy froin the distribution mains of the Corporation than 
of their own Council. 

Mr. WRorrEsLEY (Council for West Bridgford) agreed with 
the policy of generating electricity on a large scale, and was 
willing, 1f the Committee thought fit, to take a supply in 
bulk from Nottingham. He ‘said that Parliament had con- 
sistently left local authorities powers to distribute electricity 
dn their own districts, and suggested that the Committee 
should give the Corporation the powers asked for, but insert 
& provision that if, within six months from the passing of 
the Act, the West Bridgford Council applied for a Special 
Order to empower it to supply electricity, the Corporation 
should not oppose the application, and upon such Order coming 
into force, the district should cease {ө be within the area of 
the Corporation. 

Replying to the Chairman, Mr. TyrpEstLEY Jones said the 
total capital expenditure of the Corporation to date was 
£779,942, the cost of the first section of the new power station 
was £733,100, and the cost of works included in the present 
Rill was £72,897, making a total of over £1,585,000. 

After deliberating in private, the Committee declared the 
preamble relating to Part VI of the Bill (Electricity) proved. 


Electrical Power in Palestine.—On April 23rd, Mr. 
OnMsBY-GonE, Under-Secretary for the Colonies, informed Mr. 
Becker that no special agreement had been come to whereby 
all contracts for the electrical and mechanical equipment neces- 
sary for developing electric power from the Jordan would be 
placed in this country, to the exclusion of all others. 


Oakham Gas and Electricity Bill.—On April 24th, this 
Bill, which enables the Oakham Gus Co. to supply electricity. 
was considered by the Unopposed Committee of the House of 
Lords, and was ordered to be reported for third reading. 
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REVIEWS. 


Electrical Engineering Laboratory Experiments. By C. W. 
Ricker and C. E. Тгскек. Рр. xiv+310; figs. 138. Lon- 
don; The McGraw-Hill Publishing Co. Price 11s. 3d. net. 


This book is written specially for the use of students in the 
laboratories of technical schools and colleges, and 1s. therefore, 
to be regarded as educational in its purpose and not as a 
lahoratory manual for general reference by readers having 
more utilitarian aims. 

The writers state their view of the way in which the ex- 
perimental work of the laboratory should be conducted after 
fhe fundamentals have been mastered in the following terms: 
—The student should be assigned work which will require 
original thinking, and be required to rely, more or less, upon 
his own resources. He should be encouraged to hunt up some 
problem in which he is particularly interested and tackle it 
as a real research proposition. In this way he will uncon- 
sciously exercise his initiative and prefer to rely upon his 
own resources. 

In framing a laboratory course in accordance with these 
principles, the authors have purposely omitted a great deal of 
information which may be gleaned from other text-books, 
and have generally refrained from any discussion of the re- 
aults or conclusions derived from the experiments. The results 
and their interpretation, are left to be recorded in the stu- 
dent's note-hook, and the authors usually do little more than 
suggest the nature of the observationg to be made; they then 
ask a number of questions to which the student is expected 

find the answer from his experimental results or by deduc- 
tion from theory derived [топ other sources. 

From this brief account of the general method pursued. in 
the book, it will be seen that this plan could onlv be effective 
with students already possessing an adequate foundation of 


knowledge and could only be practiced in a laboratory with 
ample equipment and a sufficient staff to give individual guid- 
ance in cases of difficulty; while a liberal allowance of time 
must be available for laboratory work. Given these condi- 
tions, as they should be in colleges of university type, the 
methods here outlined are undoubtedly right, and the book 
before us makes useful suggestions to the desired end. It 
is, however, to be remembered that experimental work in 
electrical engineering is not only conducted in university 
laboratories and by undergraduate students and that for many 
students a somewhat different procedure and a different em- 
phasis on the practical and utilitarian purposes of experimental 
measurement may be necessary—or even desirable. 

Coming to a more detailed consideration of the contents of 
the book, the first chapter deals very brietly with various in- 
struments, the mcst useful section being that concerned with 
the methods of connecting the wattmeter, ammeter and volt- 
meter in a circuit so that the losses in the instruments shall 
produce a minimum error. The second chapter deals with the 
estimation of the ranges of instruments required for machine 
tests in order that the correct instruments may le selected for 
use; this is a subiect wortliv of more consideration than 16 
usually receives, since it makes it necessary for the student 
to visualise the course of the experiment before he begins to 
make any measurements. А third chapter deals with the 
writing of reports of experiments after the measurements аге 
completed. | 

After these introductory chapters, the book is devoted to 
instructions for carrving out the various experiments. Each 
experiment is preceded by a short account of the principle of 
the machine or apparatus, and is followed by a series of head- 
ings оѓ‘ Results Required,’’—some of which call for the exer- 
cise of considerable powers of deduction—and, finallv, a 
series of references to text-books or other sources of informa: 
tion bearing on the subject of the test. 

The first eight experiments deal with the Wheatstone Bridge, 
potentiometer. conductivity and fault tests on cables, &c. 
After these follow a series of tests on continuous current ma- 
chines, covering the whole range usually carried out. Then 
comes a series of measurements on alternating current circuits 
followed by experiments on alternating current machines of 
the usual types. In all, the number of experiments is fifty- 
six, covering probably a two-years’ course of laboratory work 
of the college course. 

The alternating current section appears to the reviewer to 
be less helpful than the part dealing with continuous current 
machines, partly because the more complicated relationships 
demand a further discussion than is possible in the brief space 
allotted, but also because the authors seem less happy in their 
treatment of this subject. 

Experiment 32 on the effective resistance of an inductance 
coil is little calculated to promote a clear conception of the 
effect of eddy currents in an ordinary inductive coil, which 
is the object of the test. A vector diagram is given in which 
the “effective resistance drop’ consists mainly of energy 
voltage which is independent of the '' ohmic resistance loss '' 
due to the main current. Further, the obvious bearing of this 
experiment on the determination of the effective resistance of 
transformer windings mentioned a couple of pages later seems 
to have been completely overlooked. 

To sum up the reviewer's impressions of the usefulness of 
the book to British readers: it presents an outline of a good 
course of experimental machine testing, in which perhaps 
the most valuable feature is the suggestions for the extension 
of the experiments usually carried out and the hints as to 
deductions and reasoning based on them. For teachers, this 
feature may prove helpful, and for a few students also who 
desire to extend the usual range of their measnrements. As 
a laboratory companion for general laboratory work, the omis 
sion of discussions of the actual results to be expected will 
probably be found a disadvantage, especially as the references 
to sources of information are almost exclusively to American 
publications. The descriptions of apparatus and limits of allow- 
ahle temperature rise, &c., are also based on American. prac- 
tice. In short, it does in a competent manner what several 
books in general use already do, and, although possessing cer- 
tain merits of its own, it cannot be recommended as likelv 
to be more generally useful than several well-known text-books 
alreadv in use in this country. 


— 


Costing Organisation for Engineers. By E. W. WORKMAN, 
B.Sc. Рр. x+86; figs. 995. London: Sir Isaac Pitman and 
Sons, Ltd. Price 3s. 6d. net. . 


A more suitable title for this work would have been '' Casting 
Organisation for Student Engineers." ‘The work is element- 
ary and the procedure described is already known and, in fact, 
must necessarily be to the engineer, the cost accountant, and 
others engaged in this particular class of work. 

However, as stated in the foreword by Mr. A. P. M. Fleming, 
C.B.E.. M.Sc. Tech., M.I.E.E., the book can be cordially recom- 
mended to everv young man engaged in engineering manu- 
facture. | 

The author, in the first two chapters, deals with the well- 
known fundamentals of casting, but we certainly do not agree 
with him on his allocation of otlice on cost expenses, namely : 
page 6, item 6, carriage ontwards, packing materials, printing. 
stationery, postage, advertising, &c. Carriage outwards and 
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packing materials is wrongly charged to what is really '' estab- 
lishment charges,’’ and has no relation whatever to tne admin- 


istrative department, and this burden charge ` Carriage Out- . 
wards and Packing '' ів, without question, a factory overhead - 
charge; in fact, ın many cases, such as carriage and packing . 


4 


charge to the particular Job. ~~ 

Chapter 3: " How a Consumer's Order is dealt with "' is 
told in narrative manner from the receipt of order to the ulti- 
mate shipment. | А 

The author in Chapter 6 describes '' Factory Overhead’ Ex- 
penses '' by the percentage method and the machine-hour rate 
method. ‘This chapter could have been augmented by a few 
simple examples of.the fallacy in certain cases of the percent- 
age method of overhead burden. po MP m 

The concluding portion of the work describes well-known 
Office machinery, such as adding and calculating machines, 
duplicating machines, addressing machines, &c., &c., and deals 
with a description of the Hollerith system, containing also an 
interesting chapter on cost statements and returns. - 


on a turbo set, it need not be an overhead charge but a direct 
EA pus E 7 е m 
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Wireless Component Parts, and How to Make Them. Edited 
Бу BERNARD E. Jones. Рр. 194; figs. 208. - London: 
Cassell & Co., Ltd. Price 1з. 6d. net. | 
This is the first volume of the '" Amateur Wireless " Series 
of Handbooks, which are to be closely allied to the * Work ” 
Handbgoks issued by the eame publishers. It has been coni- 
piled from the columns of the weekly journal, Amateur Wire- 
less, by the editor of tha$ publication, and should prove useful 
‘to amateurs who wish to construct crystal detectors, vario- 
meters, and other tuning coils, condensers, rheostats, trans- 
formers, or test buzzers. ' AES OREL. 
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С ТНЕ “ELECTRICAL CONTRACTORS’ 
_ ASSOCIATION (INC.). 


Annual Dinner. 
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‘On Tuesday last the annual dinner of the Electrical Contrac- 
‘tors’ Association (Incorp.), the N.E.C.T.A., Ltd., and the 
National Federated Electrical Association was held at the 
‘Café Monico, London. Мг. Howard .Marryat (President) 
‘Was in the chair, and the guests numbered about 140, includ- 
ing Mr. W. W. Lackie, C.B.E. (Electricity Commissioner), 
Mr. C. Н. Wordingham, C.B.E., Sir Т. О. Callender (chair- 
man, C.M.A.), Mr. Ll. B. Atkinson (director, C.M.A.), Mr. 
Frank Gill, O.B.E. (president, І.Е.Е.), Mr. E. J. Partridge, 
F.S.I. (president, Society of Architects), Mr. W. B. Woodhouse 
(president, E.D.A.), Mr. D. 8. Munro (president, E.C.A. of 
Scotland), Mr. G. Donovan (president, .W.F.), Mr. P. J. 
"Brewer (cheirman, E.L.M.A.), Mr. J. Y. Fletcher (chairman, 
.E.T.B.I.), and many other well-known representatives of 
.the profession and industry. | io 
After the loyal toast, Mr. C. Н. WorpINGHAM proposed ** The 
Allied Associations and Honorary Officials," remarking: that 
-the position of importance and responsibility which. the former 
had attained was largely due to the work of their presidents. 
"The Associations had not used their great power for the purpose 
of forcing up prices, but for the improvement of the standard 
of work done by their members, emulating in that respect 
-the example of the Cable Makers’ Association, with which they 
were closely co-operating; the inquiries of the Committee 
on Profiteering proved that the operations of the C.M.A. were 
. beneficial to the industry, and that it was worth while 
to pay more for C.M.A. products. The proposal that con- 
tractors should be voluntarily registered had been most 
‘warmly supported by the Association. With regard to wiring 
rules, he was one of the oldest members (and chairman) of 
the Wiring Rules Committee of the I.F.E., on which most 
conflicting interests were represented; the municipal section 
wanted compulsory rules, the company section no rules at 
call, Whilst other members wanted. rules minutely detailed. 
No other industry tried to regulate through and through by 
one set of regulations; in these rules they tried to teach the 
‘wiring man how to carry out his work, and they endeavoured 
‘to make them applicable to all sorte of jobs—in his opinion, 
an impossible task. Perhaps it would be better to leave the 
whole. matter to the E.C.A. in conjunction with the registra- 
tion authority. They should have only a few rules, specify- 
ing the results that were to be attained. There was no 
power to enforce any wiring rules at all—nor was it likely 
‘that there would be such power in the future. If the regis- 
tration authority became sufficiently strong, it should be able 
to ensure good work without such rules. 
_ Responding, Mr. Marryat suggested: that if the I.E.E. 
"Wiring Rules were withdrawn, the old conditions would return, 
under which every supply undertaking and fire office issued its 
own set of rules. The contractors supported the registration 
scheme wholeheartedly, and hoped that it would be supported 
also by those who had the placing of order&. Registration 
would not tend to narrow the trade; the door to registration 
was far wider than the door to enter the E.C.A.—but it would 
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‘capital to meet urgent needs. 


the proceedings were 


. place difficulties in the way of the incompetent. No associa- 


uon supported the smaller man во consistently as the E.C.A.; 
but there were two classes of small man in the business. 
Kor those who were “here to-day and gone to-morrow ” 
there was no room in the Association; those who entered the 
business with ideals and earnestness ıt supported and fought 


‘tor. During the last few years the Association had succeeded 


generally ш gaining the goodwill of the supply station engl- 
neer; but there was something in the make-up of à " риска ” 
engineer which was inconsistent with ` shopkeeping.’’> They 
had had a fight at Leicester, and won, and ever since then 
they had been on the very best terms with the city engineer 


-and other interested parties, but in some other places they 


had not succeeded in educating the station engineer with 
regard to the necessity of co-operation tor the purpose of 
development. In many: places large sums were being spent 
on extensions of mains, but the engineer would make no 
concession to the contractors—and even charged them the 
maximum price for energy used to demonstrate the virtues of 
electrical appliances, which would result in the consumption 
of hundreds of units. : 

The fundamental fault was the lack of organisation of the 
whole industry, with the reeult that selling costs were enor- 


.mously intlated, and retailers could not embark on a saung - 


policy with contidence. ‘Lhe electrical industry in this country 


.was unique in failing .to recognise that success depended 


ultimately on the maintenance of a prosperous body of 
retailers. "here were пишепѕе possibilities of expansion ш 
the industry. The solution of the problem was an under- 


-standing on the fair division of labour: let the manufacturer 


manufacture at the lowest possible cost; the wholesaler 
wholesale at the lowest possibie cost; and the retailer rétail 
at the lowest possible cost. The Electrical Contractors’ Asso- 
ciation had that day issued a declaration of its trading policy. 
lt was the result of six months’ hard work. They had been 
careful to. consult gentlemen who were prominent in other 
sections of the industry, in order to make sure that their 
proposals were reasonable. He hoped that other sections 
would follow their example; and uf material differences of 
view were met with, the contractors were ready to give as 
well as take. 5 STE 

‘Mr. W. R. RAwLiNGS proposed ‘‘ The Guests” in a humor- 
ous speech, in the course ot which he referred to the esteem 
with which the contractors regarded the Institution of Elec- 
trical Engineers, and the good fellowship with which the latter 
inet the former—a change of .attitude largely due to those 
who had recently occupied the presidential chair, and par- 
ticularly to Mr. Wordingham. Mr. W. W. LACKIE, respond- 
ing, said that the Association represented a vital factor in the 
industry, and the Electricity Comnussioners wished the con- 


-tractors all success. There was distinct evidence of improve- 
.ment in the electrical industry, and if they compared London, 


for instance, with Chicago, it would be seen that there was 
Immense scope for further development. Mr. FRANK GILL, 


-also responding, referred to the yeoman service rendered by 
the representatives of the contractors on the Council of .the 
institution. With regard to wiring rules, he commented on 


the wide and successful use of surface wiring on the Con- 
tinent, and asked whether electrical engineers in this country 
were not too meticulous. The public needed educating, «end 
Mr. Beauchamp was appealing for & slogan which should 


. apply to all branches of the industry. Team work was 


vitally important; as in football, they should not all run for 


.the same job, but should instantaneously recognise whose job 
16 was, and then help that man to do the work. 


Mr. W. B. М№оорнооѕе, the third respondent, said he was 


Jn complete agreement with almost all that had been said 


that evening. The Electrical Development Association's aim 
was to enlighten the public, and to bring together the various 
sections of the industry, so that all should pull together. Let 
them '' Wire inl" 


"7 Mr. Н. Marryat, proposing '' The Electrical Trades Benevo- 


lent Institution," referred to the time that was coming when 


‘they would have to provide pensions, for which the interest - 


‘on а capital of £90,000 was insuthcient; he knew of a similar 
fund of £100,000, which last year had had to draw on its 
He put up to auction & 
treasured autograph letter of Faraday’s, which was pur- 
chased by Mr. J. Orringe for ten guineas, whilst donations 
brought the total addition to the funds of the E.T.B.I. up 
‘to £51 19s. 6d. ` 

Responding to the toast, Mr. J. Y. Fuetcuer paid a tribute 
to the work of the honorary secretary of the Benevolent Insti- 
tution, Mr. F. B. O. Hawes, and expressed the gratitude of 
the Institution to Mr. Marryat for the gift of the Faraday 
letter. The fund amounted to £20,000 odd, but they now 
‘armed at 250,000—по great burden on so great an industry. 
They should get members of their staffs to join the E.T.B.I. 
as subscribing members—the cost was only 10s. а year; 
whilst the big manufacturing firms had built up their own 
pension funds, smaller firms were not in a position to do 


‘so, and the E.T.B.I. would serve that purpose for them. 


Мг. H. J. CASH proposed the health of the Chairman, to 
whose efforts the new trading scheme was almost entirely due, 
and the toast was drunk with musical honours. In acknow- 
ledging the compliment, Mr. ManRyaT expressed his indebted- 
ness to the labours of the secretary, Mr. L. G. Tate. 

. The toast list was interspersed with musical items, and 
thoroughly enjoyable, 


i 
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. BUSINESS NOTES. 


Bankruptcy Proceedings.—ARCHiBALD — SMITH, electrician 
(trading as South & Ош), 57, Albion Street, Nelson.—At the 
Burnley Bankruptcy Court, on April loth, it was stated that 
debtor, who sbould have appeared on January ш, had now 
‘surrendered to the Jurisdiction of the Court." Не gave as 
the cause of failure pad trade, want of capital, inethciency 
ot partner, and beavy expenses. He started business in 
December, 1920, with Frank Gill, each putung in £W. The 
lusiness did not pay. In 1924 the partnership was dissolved. 
Debtor continued until March, 1921, when the premises were 
destroyed by hre, with the stock. He got £440 insurance, the 
stock being worth £500 or £600. Не carried on the business 
to September, 1922, although he had no stock. He went to 
Leicester to work for a firm. Leaving there in December, 
1922, he went to Rio de Janeiro, taking with him £25 to £30 
in cash, after paying £30 for his passage. Debtor said that 
in August, 1922, he otfered his creditors 9s. in the £, which 
was refused. Asked how he spent £440 from the insurance, 
debtor said he paid it out to former creditors and bought 
goods to complete Jobs. He also spent money on new stock, 
because he expected more business. ‘Trade seemed on the 
turn. He took the stock away to leicester because the elec- 
trical trade there was good. Mr. Plant (Official Receiver) : 
How long did you stay in South America.—About sıx weeks. 
Why did you come back?—I realised I had done wrong. 
When the business was going, he drew £8 a week from it. 
Of that he gave £3 to his wite and kept £5 for himself, his 
expenses were high. The hearing was adjourned. 

ALBERT Dawson Екосватт, trading as Froggatt & Middle- 
ton, 15, Sheaf Street, Shetlield, engineer. —The following are 
creditors herein :— 


£ £ 
Atlas Advertising Association... 18 Model Engineer... " Say): ШЛ 
Armstrong, Whitworth & Co., Mining Engineering Co. .. 15 
Ltd. ET e. 41 MecCullam & Co., Ltd. |... vis 19 
Ashton, Thos. A., Ltd. 16 Neill, R., & Со. ... es .. 80 
Bradford Gas Engine Co., Ltd. 35 Page, A., & Son ... 23 „. 27 
Brook Shaw .. 16 Parker & Marney es .. 19 
Barlow Engi neering Co., Ltd. 32 Petters, Ltd. xt e. 9З 
Burney & Bes d Ltd. .. 13 Stuart Turner, Ltd. .. 89 
Crown Manulacturing p Ltd. 25 Standard Hack Saw Co., Ltd. 14 
Crossley Bros., Ltd. «= .. 13 Sheffield Daily Independent .. 15 
Detroit Engine Co. is .. 143 Sturmey Archer Gears, Ltd. ... 32 
Firth & Russell ... .. 138 Wood, Milne, Ltd. e. 23 
General Electric Co., Ltd. .. 4l Webber, J. M., & Co., Ltd. .. 13 
Howells & Co., Ltd. n. L Sheffield Electric Со. ... ws 13 
Hallamshire Electric Co., Ltd. 16 Stella Lamp Co. e 0. 20 
Morris & Co. eve ove TP 51 


NoRMAN RUTHERFORD Dickinson (trading as D. Н. Engi- 
neering Co., 603, Windus Road, Stoke Newington, electrical 
engineer. —' [he first meeting of creditors herein was held on 
Monday at the London Bankruptcy Court. The Official Re- 
ceiver reported that it appeared from the debtor's statements 
that he began business tor himself in 1916, with £50 capital, 
at West Green Road, as a general engineer, dealing with cars 
and electrical fittings. Je did fairly well until he joined the 
army in 1916; he served until September, 1919, and shortly 
afterwards resumed business in partnership at Windus Road, 
and traded as the D. H. Engineering Co. The partner retired 
in April, 1920, receiving nothing for his interest, and the 
debtor continued the business alone. It had declined latterly 
in consequence of the trade slump; the failure was further at- 
tributed to bad debts and litigation. The liabilities were re- 
turned at £483, and in the absence of assets the case was 
left with the Official Receiver to be wound up in bankruptcy. 

JAMES ASHTON JOHNSON, 1, Dragon Parade, Harrogate, 
Engineer.—The first meeting of creditors was held on April 
]5th at the Court House, Raglan Street, Harrogate. The case 
being а summary one, was left with the Official Receiver as 
trustee of the estate. 

O. GREATHEAD and W. GREATHEAD (Greathead Bros.), elec- 
trical engineers and contractors, 50, Burnley Road, Brierfield, 
Lancaster.—Last day for proofs for dividend, May lst. Trus- 
tee, Mr. C. H. Plant (Official Receiver), 13, W inckley Street, 
Preston. 

Henry FanwELL, 183, Higher Hillgate, Stockport, plumber 
and electrician.— The public examination of this debtor was 
held on April 17th at the Court House, Vernon Street, 
Stcckport. According to the statement of affairs, the liabilities 
amounted to £500, against assets of £41, or a deficiency of 
£024. Debtor attributed his failure to sickness in family and 
losses on contracts. He commenced business in 1908 at 
Heathland Terrace and continued there until 1910. Later he 
removed to his present address. In 1912, when the liabili- 
ties amounted to £299 and assets £200, “debtor made an 
arrangement with his creditors. Ile recommenced business 
in 1915 and executed a deed of assignment on January 20th 
last. After further questions the examination was closed. 

A. Winson, electrician, Market Place, Howden, Yorks.— 
Receiving order made Ар 17th on debtor's own petition. 
First meeting May Ist, at the Official Receiver’s office, Hull. 
Public examination, Mav 7th, at the Guildhall, Hull. 

S. E. ХЕЕрНАМ, electrical and mechanical engineer, trading 
with three partrera at 20, Park Road, and 131, Benten Way, 
Wallsend.—Receiving order made April 14th. on debtor's own 
petition. First meeting. Mav 9nd, at the Official Receiver’s 
ollice, 4, Northumberland Street, Newcastle-on-Tyne. Public 


examination, May 3rd, at thé County Court, Newcastle-on- 
Tyne. 

к. Н. Dennis, electrical engineer, 20, High Street, Chelms- 
ford.—Last day tor proofs tor aividend May Yth. "lrustee, 
Mr. T. Gourlay, 29, Russell Square, W.C.1. 

W. PRICE, electrician, Z9, husse Street, Plymouth.—Ad- 
journed meeting of creditors, April suth, at 11, St. Aubyn 
treet, Devonport. 

W. A. Davis, electrical eugineer, late of 3, Coronation 
Street, Leeds.—Last day tor proofs for dividend.  ‘Lrustee, 
Mr. Н. C. Bowling, Otticial Receiver, 24, Bond Street, Leeus. 

F. WILDE (Liverpool Engineering Co.), electrical engineer, 
15 & 20, Vauxhall Road, Liverpooi.—Last day for proots tor 
dividend, May 5. ‘Trustee, Мг. L. Nicholas, 19, Castie 
Street, Liverpool. 

E. G. kowe (Davies & Rowe), electrical engineer, 119, 
Dunraven Street, Tonypandy.—Last day tor proots for divi- 
dend, May 12th. Trustee, Mr. E. Owen, Otticial Receiver, 34, 
Park Place, Cardif. ` 


Company Liquidations.—Cork Exectric Free WiRING Co., 
LTD.—A general meeting of creditors was convened for the 
"4th inst. at Cork. Liquidator: Mr. John O'Leary. 

GRIMSBY HWLECTRIC VEHICLE Co., LTD.—A meeting is called 
for Мау 18th at 103, Victoria Street, Grimsby, to hear an 
account of the winding up from the ‘liquidator, Mr. W. M. 
Dawson. 

Maanus Уогк, Lrp.—Winding up voluntarily for recon- 
struction purposes. Liquidator, Mr. R. Carpenter, Midland 
Bank Chambers, North Street, Brighton. Meeting of creditors 
May 4th, at 58, Ship Street, Brighton. All creditors have 
been or will be paid in full. 

ANODE WIRELESS AND SCIENTIFIC INSTRUMENTS, LrD.—First 
meetings of creditors and contributories, May 9nd, at Carey 
Street, W.C. 

CEDES ELECTRIC Traction, I/rp.—Liquidator, Mr. H. E. 
Burgess, Senior Official Receiver, Carey Street, W.C., re- 
leased April 16th. 

ANGLO-IRENCH WIRELESS Co., Ltp.—A meeting of members 
is called for May 28th, at 10 and 12, Bishopsgate, E.C., to hear 
22 unt of the winding up from the hquidator, Mr: S. 

owe 


Private Arrangements. — CORRECTION. —In the reference to 
the matter of A. J. Barlow last week, our reporter inad- 
vertently gave the trading name as " Barlow Bros. & Co." 
instead of Barlow Bros. Че address was correctly given as 
9, Brunswick Place, E.C. We wish to make it quite clear 
that the matter in no way relates to Messrs. Barlow Bros. 
and Co., electric light and power engineers, whose address is 
Albion House, 61, New Oxtord Street, London, W.C.1l. We 
regret that the report has occasioned them inconvenience. 

D. J. CHAMBERS, electrical engineer, Volta Works, Dawber 
Street, Wigan.—lhe creditors interested herein were called 
together on April 19th, when a statement of utfairs was pre- 
sented which had been prepared by Messrs. Scampton and 
Brown, Г.А., 28, Market Street, Wigan. The statement dis- 
closed habilities of £547, of which £553 was due to the trade 
and £295 to a cash creditor. In addition there was a fully 
secured creditor for £10 who held a bill of sale on household 
furniture. valued at £70. The assets were estimated to realise 
£351, from which had to be deducted £115 for preferential 
claims, leaving net assets of £230, or a deficiency of £614. 
The assets consisted of: Cash in hand 5s. 8d.; stock at 
cost £246, expected to produce £196; fixtures and fittings £85; 
book-debts, £59, valued at £39; and surplus from fully secured 
creditors £30. It was reported that’ the debtor was a 
meniber of the Institution of Electrical Engineers, and after 
being einployed by a public authority, he acted as manager for 
a firm of electricians. He commenced trading on July 3rd, 
1921, in partnership, but the partnership was dissolved last Sep- 
tember, and notice of the dissolution was sent to the creditors. 
The deficiency was accounted for by the depreciation written 
off the assets, together with a loss on a contract, while the 
total drawings since the commencement had been "#456. The 
capital when the business was commenced consisted of £14 
found by the debtor. A resolution was passed in favour of 
the matter being dealt with under a deed of assignment with 
Mr. A. H. Scampton as trustee. 

The following are d :— 


£ 

Bridge Electrical Co. .. 48 Ward & Goldstone, Ltd. . B 
General Electric үз» Ltd. ... 189 White, J. С. .. 26 
Kirwan, M B. .. 15 Sutton, B. (exore. d . 294 
Roger & Rennick ... is we 12 Castle Engineering . 29 
Smith & Cookson  ... vis .. 32 Smith, J. & W. Ltd. . 16 
C. R. SMALL, trading as the Clacton I1 Co., High 


Street, Clacton- -O-Sea. 2 The creditors interested herein were 
called попе ћег on April 20th, at the оћсеѕ of Messrs. Popple- 
ton, Appleby & Hawkins, accountants and auditors, 4, Charter- 
house Square, E.C. A statement of affairs was presented 
which disclosed liabilities of £2,623, of which £623 was due 
to the trade and £2,000 to cash creditors. There was also & 

fully secured creditor for £500, who held securities аса 
at £1.200. The assets consisted of: Stock at cost, £350, ex- 
pected to produce £200; book-debts, £150,-estimated to realise 


E 
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£100; cash in hand, £86; and surplus from fully secured credi- 
tors, £700. The assets, therefore, totalled £1,086, or a deficiency 
of rather more than £1,500. It was explained that the fully 
eecured creditor was the bank, and it held the deeds of the 
freehold property. The cash creditor was Mr. Small, senior, 
who had intimated that if the matter was dealt with privately 
he would stand aside until the other creditors had been paid in 
full. The debtor commenced business after being demobilised 
in 1920. The freehold premises were purchased for £1,200 
and £500 was expended on fitting them up. Negotiations 
were taking place for the sale of the property and it was be- 
lieved that there was every prospect of the figures mentioned 
being obtained. After a short discussion, it was unanimously 
resolved that a deed of assignment should be executed to Mr. 
Е. Н. Hawkins, while a committee was appointed consisting 
of the representatives of Messrs. Clark, Hunt & Co., Messrs. 
J. & W. B. Smith, Ltd., and the British Thomson-Houston 
Co., Ltd. 

The following are creditors :— 


& 
Abbey Sports Co. ... inr .. 30 Midland Gas & Water Co. S. 25 
Bennett. Bros., Ltd. TT . LL National Electric Supplies, S. A 
British Thomson-Housto Co., Siemens Bros. & Co., Ltd. .. 16 
Ltd. T chs "я G 33 Ever-Ready Co. ses v .. 29 
Bryan, L. G. С. .. б .. 14 Clark, Hunt & Co., Ltd. e. 78 
Callender's Cable & Construction General Electric Co., Ltd. .. 12 
Co. Ltd. ... 2n eT . 1l Hawkins Bros., Ltd. s 
Elvin Jones & Co., Ltd. ... .. 12 Quick & Co. ... "- as 2 AT 
Edison & Swan Electric Co. ... 24 Smith, J. & W. B., & Co. .. 38 
Johnson & Phillips, Ltd. ... .. 24 Simplex, Ltd. au AS 12 
Llewe!llen & Co., Ltd. ... jos, ll 


Dissolutions of Partnership.—MrrCHELL & RUKIN, electrical 
engineers, 20, Silverdale Road and 32, Tichborne Road, 
Bradford.—Mr. В. Rukin and Mr. J. P. Mitchell have dis- 
solved partnership. ' Mr. J. P. Mitchell will continue the 
business in his own name at 2, Silverdale Road. 

GENERAL ELECTRIC MOTOR ENGINEERING Co., motor engineers, 
Rydall Street, Eastern Boulevards, Leicester.—Mr. F. A. Dun- 
more and Mr. W. J. Walters have dissolved partnersbip. 
Debts will be attended to by Mr. Dunmore. 

A. E. Hunt & Sons, electrical engineers and contractors, 
Herne Bay Electricity Works, Herne Bay.—Messrs. A. E. 
Hunt, E. Hunt, D. E. Hunt, A. J. Hunt, A. W. Hunt 
and A. G. Hunt have dissolved partnership, so far as regards 
Mr. A. E. Hunt. The remaining five partners will attend to 
debts and continue the business. 


Trade Anneouncements.— Messrs. F. & A. PARKINSON, elec- 
trical engineers, of Guiseley, Yorkshire, have established a 
branch works near Sydney, Australia, to cope with the growing 
Australasian trade in electrical machinery. The idea was 
conceived as a result of a business tour round the world about 
five years ago by Mr. F. Parkinson, senior director of the 
firm, and the Sydney factory is now working at full pressure. 
The firm states that the demand for a standardised motor, with 
rapid delivery, usually from stock, fills a much-needed re- 
quirement in Australia. 

Mr. L. W. FoorE, who has been associated with the various 
Siemens companies for the past 15 years, in South Wales, has 
resigned his position and will commence business, on May 15%, 
as agent and factor under his own name, at 73, Plymouth 
Road, Penarth, South Wales. | 
Р The telephone number cf Mr. J. S. PLUMTREE is '' Chancery 
121.” 

Messrs. AscoG, LtD., are to-day moving their offices to 13, 
Sackville Street, Piccadilly, W.1.- 

THE SUBURBAN ELECTRICAL & MAINTENANCE Co. has taken 
new showrooms at Plough Yard, Shoreditch, E.C.2. Tele- 
phone: '' Central 3286.” 

Tue J. L. Evectric Co., of Birmingham, has made arrange- 
meuts for the “J.L.” universal wiring clip to be exclusively 


manufactured for and distributed by Mr. Walter Balmford, - 


Яесігіс House, Whittall Street, Birmingham, and all corres- 
ondence concerning it should be addressed to him. 


Catalogues and Lists.—Merssrs. Watson & Sons (ELECTRO- 
MepicaL), Iab., Sunic House, Parker Street, Kingsway, 
W.C.2.—A_ well-illustrated brochure describing the X-Ray 
Wing of the Royal Infirmary, Manchester. 

Tue Encuisa ELECTRIC. Co., Lrp., Queen's House, Kings- 
way, W.C.2.—Publication No. 364, illustrating and describing 
the '' English Electric ”' asynchronous-synehronous motor and 
accessories, 

We have received a copy of the U.E.C. pocket diary for 
ie from the University Engineering College, Westgate-on- 
еа. 

THe WALSALL ELECTRICAL Co., Lro., 57, Bridge Street, 
Walsall.—An illustrated pamphlet describing a crystal broad- 
casting receiving set. 

THE SWEDISH GENERAL. ELEcTRIC, Lrp., 5, Chancery Iane, 
W.C.2.—Stock List No. 112, containing particulars of a.c. 
and d.c. motors and starters, generators, printing press 
equipment, &c. Also a well-illustrated brochure describing 
electrical equipment for printing and allied trades. | 

VisLoR, Larp., 1, St. Bride's House, Fleet Street, E.C.4.— 

A number of pamphlets describing the “ Vislok ” lock-nut. 
. Messrs. Тномрзох & Co., 48, Watling Street, E.C.4.—An 
illustrated booklet describing recording wattmeters, volt- 
meters, &c., rnade by the Société Industrielle pour la Fabrica- 
tion d'Appareils de Mesure. | 

Messrs. Ceci Пороєз & Co., TaD., Empire Works, Dalston 


Lane, E.8.—An illustrated catalogue dealing with the 
“ Grippa " distribution system. Priced. | | 

Тнв Arora Co., Rosebery Street, Loughborough (Leics.).— 
An illustrated and priced pamphlet dealing with '' Arora ” 
electric cooking apparatus. | 

Messrs. Hiaas Bros., Sand Pits, Birmingham.—Price List 
No. 8, containing particulare of а.с. and d.c. motors and d.c. 
generators. | | 

Messrs. KELviN, BorroMLEY & ВАР, Lro., 18, Cambridge 
Street, Glasgow.—An illustrated pamphlet giving a full 
description of the '' Econometer ’’ portable CO, tester. 


Book Notices.—'' A Handbook of TOME Vol. ll. 
'" The Theory of Prime Movers," by C. A. Middleton-Smith 
and A. G. Warren. Рр. xi4-299; 246 figs. London: Constable 
and Co., Ltd. Price 22s. 6d. net. 

** Journal of the American Institute of Electrical Engineers.” 
Vol. XLII. No. 4. April, 1923. New York: The Institute. $1. 

'" Comment Recevoir la Téléphonie sans fil," by J. Roussel. 
Pp. 2/2; 126 figs. Paris: Librairie Vuibert. Price 6 fr. 


Australian Electrical Conditions.—The annual report of the 
Electrica] Employers' Association for 1922, which was recently 
abstracted in the Sydney Morning Herald, shows that the 
year was a busy and successful one. The report deals 
with arbitration matters, principally with regard to a reduction 
of wages and eight hours secured by the association.  'Ilhe 
report says: ‘‘In the early part of the year a proposal was 
brought before the association to the effect that members 
should refuse to trade in electrical apparatus and fittings made 
in Germany. In view of the preferential tariff and the anti- 
dumping law, it was deemed advisable to make inquiries 
before committing members to any such course of action. 
Correspondence, lengthy and protracted, between this associa- 
tion and the Taritf Board eventually cleared up the position, 
and your executive was eventually placed in possession of in- 
formation which made it appear that no such resolution as 
had been proposed was necessary." 

The report further points out that, despite the defeat of a 
Labour Government, with its policy of State enterprises, day 
labour, &c., the Government of the State still continues to 
act as consulting engineer, electrical contractor, and general 
constructor of works for country municipalities and shires. 
“ From all quarters," it proceeds, '" complaints are reported 
of works unduly delayed, plants costing much more than the 
estimates, and so on. This association, towards the end of 
the year, passed resolutions protesting against this unfair 
competition on the part of the Government with private 
enterprise; but, owing to the large amount of work required 
to be done in regard to matters in hand, it was not possible to 
take any further action at that time beyond the appointment 
of a sub-committee to place the views of the association before 
the authorities. The necessary steps will, however, be taken 
at the first opportunity this year.’’ 

The report was adopted at tbe annual meeting of the asso- 
ciation. Mr. A. Maughan (general manager Australian 
General Electric Co., Ltd.), was elected president for the en- 
suing year. 


For Sale.—Hampstead Borough Council Electricity De- 
partment invites offers for two Thompson water-tube boilers, 
complete with chain-grate stokers, superheaters, coal elevators, 
ash-removing plant, motors, &c., also a feed-water heater 
detartariser. f 

Messrs. Norman & Son will sell by auction, on April 25th, 
at 5, Little Britain, electrical fittings, machinery, cable, lamps, 
&c. (See our advertisement pages to-day.) 


British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned. i 

Aeolian. No. 427,075. Class 8. Apparatus for wireless 
telegraphy, wireless telephony, and radio instruments gene- 
rally, and parts thereof. The Aeolian Co., Ltd., 181-7, New 
Bond Street, London, W. April 18th, 1993. 

B.B.C. (lettering and design). No. 433,959. Class 8. Ap- 
paratus for wireless telegraphy or telephony. The British 
Broadcasting Co., Ltd., Magnet House, Kingsway, London, 
W.C. April 18th, 1923. 

Crystalve. No. 434,334. Class 8. Apparatus and instru- 
ments for wireless telegraphy and telephony. The Crouch 
End Motor & Engineering Co., 44-8, Coleridge Road, Crouch 
End, London, N.8. April 18th, 1923. 

Protaophone. No. 434,953. Class 8. Sound reproducing 
machines and parts thereof. Arthur S. Morris, 88, Leaden- 
hall Street, London, E.C. April 18th, 1923. 

Gecospeeka. No. 434,531. Class 8. Apparatus for wireless 
telephony. General Electric Co., Ltd., Magnet House, Kings- 
way, London, W.C. April 18th, 1993. 

Gecovox. No. 434,532. Class 8. Apparatus for wireless ` 
telephony. General Electric Co., Ltd., Magnet House, Kings- 
way, London, W.C. April 18th, 1923. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report 
April 25th :—No change in electrolytic copper prices. | 

Messrs. James & Shakespeare report April 95th:—Copper 
bars (best selected). sheet and rod, no change; English pig 
lead, £27 5s., 10s. decrease. 
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Furnaces Restarted.—Four blast furnaces which have 
been out of operation for two years at the Stanton Ironworks 
were re-started on 20th inst. by Mr. J. R. Clynes, M.P.. 


Local Exhibitions.—Braintree.—East Anglian Electricity, 
Ltd., held an electrical exhibition from April 23га to 27th, in- 
clusive, at the local Institute Hall. Practical demonstrations 
at apparatus were arranged, and the appliances shown in. 
ctuded: cookers, fires, vacuum cleaners, &e., as well us radio- 
telephone apparatus. A small admission ‘charge was made 
und the proceeds were handed to the local cottage hospital. 

Pexra.—A “ Utility Exhibition " is to be held m the city 
from ` May Brd to 26th. Numerous applications for 
stand space have been received from well-known firms all over 
the country and from London.  Labour-saving devices for 
the workshop and home, and radio installations will be among 
the exhibits. 

DuBLIN.—Electrical and scientific apparatus and machinery of 
all kinds were shown at an exhibition in the Engineers' Hall, 
Dublin, organised by the Dublin Society of Model and Ex- 
perimental Engineers. The Great Southern & Western (lre- 
land) and Midland, Great Western (lreland) railway com- 
panies, all the leading city firms, and many English firms, 
contributed to a most interesting display. 

WIMBLEDON.—Excellent results are reported from the recent 
electrical exhibition. Orders for the hiring of 106 cookers 
were. taken, apart from orders for a large pumber of kettles 
and irons. 


The Sixpenny Budget. —We reproduce the following from 
the Financial Times :— > 
For Tuis RELIEF, WHAT THANKS? 
a (By one of the Income-Taced.) | 
‚ We thought, at. the least, that a shilling ‘twould be 
So terribly stringent us are things; 
And yet, I suppose, very thankful are we.: o 
_ That it isn’t a penny-three-farthings ! 
` From what I can see of the Chancellor now, 
When dealing with profits on paper, - 
He's almost inclined in his way, anyhow, 
To follow the lead of the draper. ` 


Sequestrations.—AvksHIRE EvecrricaL Co., New House, 
Kilburnie, and W. Сл,оѕв, electrician, 29, Central Avenue, 
Garden City,. Kilburnie, the only known partner of the said 
company.—Meeting of creditors, April 30th, at the Lesser 
Oddfellows' Hall, John Finnie Street, Kilmarnock. Agent, 
Mr. J. M. Inylis, 60, Bank Street, Kilmarnock. 

EXAMINATION.-J. Menzies, electrical engineer, 208, Quarry 
Street, Hamilton.—Examination, April 24th, at the Court 
House, Hamilton. Meeting of creditors, May 4th, at 87, St. 
Vincent Street, Glasgow. 

Our Foreign Trade.—Marcu Ficurrs.—The following were 
the values of imports and exports of electrical goods and 
machinery during March, 1923 :— 


боо. " Mar, . Inc. or 9 months, 
| 1929. dec. | 1923. 
Imports— | Inc. ог dec. 
Electrical goods and £ £ | & 
apparatus ... . 143,016 + 285,106 + 161,548 
. Machinery 734,156 — 40,189 + 304,053 
Exports— 
Electrical goods and 
apparatus .. " 652,933 + 3,462 + 95,370 
Machinery 3,647,770 — 2,234 253 — 3,646,302 
Re-exrports— 
Electrical goods and 
apparatus : 5400 = 12,216 = 95,910 
Machinery 82,520 — 179 + 29,440 


* English Electric " Activities Abroad.—In the course of 
an informative circular which has been eent out to share- 
holders of the English Electric Co., Ltd., along with copies 
of the annual report and accounts, the following notes appear 
regarding what the company is doing outside the United 
Kingdom :—'' At the present moment the company's engi- 
neers are putting plant into operation in every corner of the 
globe. In New Zealand 1t is railway electrification, in China 
steain turbines and electrical equipment in textile mills, in 
Australia traruway motors, in Japan and in France electric 
locomotives, in India a new power station, colliery plant, 
cotton mill equipments, in Egypt, in Zanzibar, in Barbadoes 
Diesel engines. There is no country so remote from the beaten 
tracks of civilisation. that it has no market to offer for the 
company's products. In Nepal, in Brazil, and in the heart 
of Africa, machinery constructed in Rugby ог Preston, 
Stafford or Bradford 18 carried to its destination, far bevond 
the reach of steamer or railway, on the backs of mules or 
other beasts of burden. So universal is the need for modern 
engineering apphances.” « 09 | 

А Hull Tramway Contract: Material Must be British.— 
An interesting situation has arisen at Hull. Press reports 
show that the Unemplovinent Grants Committee has refused 
$9 make a grant to the Corporation for extensive track re- 
newals on the ground that rails and accessories required are 
being obtained from Belgium. The Committee states that ite 
funds are for the relief of unemplovinent in this country, and 
that it has heen recently laid down that local authorities 
must place contracts in this country in relation to relief works 
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assisted by Government grants. By сеа t 
tender for 2,0U0 tons of rails and. accessories the 
ae expected to save | £10,000 on the oda British 
tender 

It is etated that the diis Commits had hoped: 18 
get в grant of 515,000 towards the cost of renewals, but thev 
vonid probably ‘save £5,000 through the contractor being 
able to engage labour direct instead of through the Labour 
Exchange, so that the position would not be materially 
affected. The Town Clerk said that thev were not aware of the 
condition requiring all eontracts to be placed in this country, 
und it was decided to make representations to the local mem- 
bers of Parliament. The lowest. British tender was that of 
Messrs. Steel, Peech & Tozer, and apparently there were 
several very bitter discussions in the City Council before 
the decision to send the order abroad was arrived at. 


Unemployment.—4According to the Ministry of Labour 
returns, the number of persons wholly unemployed on April 
9th was 1,260,700, a reduction of 23,898 on the. week. It is 
stated that the reduction occurred mainly in Lancashire and 
Cheshire. There was & further reduction of 21,200 during the 
following, week. The number of workers upon short time, 
drawing part benefits, was 59,400, as: Dor pared with 54,692 
on April 3rd. 


The Motor and Metor-cycle Exhibittons.—It is announced 
by the Society of Motor Manufacturers & Traders that the 
next Motor Exhibition will be held at Olympia from November 
22nd to December ist.’ Commercial vehicles ара road-con- 
struction machinery will be included in this year’s show. 
The Motor-cycle and Cycle Show will be held from October 
15th to 2th, at Olympia. 


German Trade during March.—In a review of the con- 
ditions of German industry during March, Mr. J. W. F. 
Thelwall, the Commercial Secretary at Berlin, states that im- 
ports of “coal increased, and the combination of an improve- 
ment of the mark with a decline in the internal demand, re- 
stricted production in several branches, notably the machine 
industry. The electro-technical mdustry suffered from lack 
of orders. An ample demand for electrical plunt of all kinds 
existed, but there was nowhere any possibility of raising the 
requisite : capital. Foreign trade was very depressed, and 
sales of electric lamps again declined considerably. ` 
general, employment in the electro-technical industry is as- 
sured for some months ahead, but restriction of work in in- 
dividual cases is, however, not to е avoided, Prices have 
decreused somewhat. 


Steam Plant for. Japan.—The Aderca Commercial 
Attaché at Tokio, quoted by Commerce Reports, states that 
the exceptionally dry winter has shown the hydro-electric 
companies of Japan that their plant is inadequate to meet the 
demand at all times without auxiliary steam equipment. The 
construction of reservoirs requires more capital than can be 
raised at the present time. Examples are given of a number 
of companies which have had to close down stations or por- 
tions of their plant, including the Osaka Electric Light Co., 
whose generating capacity has been reduced from 9,000 to 3 .000 
kW. Shortage of water has become an annual problem, as 
the Japanese streams are short and the seasonal flow in any 
circumstances shows wide limits of variation. 


United States Electrical Exports.—According to TT 
Reports, the preliminary figures relating to the export of 
American electrical goods during January show a total of 
$6,400,949, comparing with $4,813,744 in Jingary. 1022, and 
$5,036, 391 in December, 1923. Increases occurred in the ex- 
port of turbines, d.c. apparatus, self-contained lighting sets, 
and storage Latteries, but the values of exported a.c. gene- 
rators, transformers, and motors decreased. Domestic labour- 


saving, heating and cooking appliances remained at about the 


same level as in December. 


Stoker Contracts.—Among recent: sales effected by the 
Underfeed Stoker Co., Ltd., are the following :— - 

Travelling Grate Stokers. — Salford Corporation (9), Barking | Power 
Station (10), Newport (Mon.) Electricity Department (2), St. Helens Corpora- 
tion (2), Folkestone Electricity Co. (2), Londonderry Electricity Works (2), 
Samba-Mura power plant, Japan (4). 

Underfeed Stokers.—Swansea Corporation Electricity Works (2). 

Arches.—Hull, Eastbourne, Hammersmith, Brighton, and St. Heiens electri- 
city departments. 

Belgian Companies.—The Société Anonyme Tramways 
de Turin, a Belgian company (54, Rue de Namur, Brussels), 
has parted with its undertaking to the city of Turin for three 
sums, to be paid yearly, of 1,300,000, 50,000, and 780,000 lire. 

The Société Intercommunale Belge d’ Electricité of Brussels, 
has just raised its capital to 42,000,000 fr. 

The Société Anonyme Manufactures de Cábles Electriques 
et de Caoutchouc, of Eupon, has raised its capital to 


12,000,000 fr. 


E.D.A. Activities.—From the British Electric. Develop- 
ment Association we have received & number of publications, 
old and new, all of which possess the qualities of interest 
and soundness. They deal with all phases of electrical 
development—domestic, publie, industrial, and commercial. 
One of the most useful is E.D.A. No. 342, a booklet contain- 
ing abstracts from a paper read by Mr. J. W. Beauchamp at 
one of the London salesmanship conferences, dealing with the 
competition between electricity and other lighting, heating, 
and motive agents. 
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Cost. Accountants’ Examinations.—The Institute of Cost 
and Works Accountants announces that its sessional examina- 
tions take place on June 4th, 5th, and 6th, and will be held 
ша Manchester, Birmingham, Sheffield, Glasgow, and 
: Bristol. . |. | | | 215 

Dutch Wire and Cable Works.—The directors. of the 
Holland Wire & Cable Works Co. report that eale prices were 
depressed below a remunerative basis in 1922, as in the pre- 
vious. year, owing to the low level of the mark. In the case 
of conductors the demand in the markets declined in conse- 
quence of the reduced activity in the building trades, and it 
was only possible to keep the turnover on an equality with 
that in 1921 by seeking new foreign markets, where it was 
necessary to hold stocks. The final result was that it had 
been: possible to meet the general expenses out of revenue, 
but the provision for ordinary depreciation had to be made 
by an appropriation from the reserve fund. 


e ? 
Capital Increases іп Germany.—The three water-power 
companies owned by the State of Bavaria have just approved 
their accounts for 1922-23. The first—the Bayern Works— 
has decided.to raise the share capital from 800 to 1,600 
millions of marks; the Central Isar Co., from 800 to 1,600 
millions; and the Walchensee Works, from 400 to 800 millions 
of marke, ' In the case of the Bayern Works a length of 
312 miles of overhead 100,000-volt line has already been 
erected. оп 3,600 masts. The Bavarian Electricity Supply 
Co., which belongs to the A.E.G. group, has resolved to 
- increase the share capital. by: 40 to 130 millions of marks for 
the extension of the Bayreuth works. In addition, the 
Wurtemberg Power Works Co., of Heilbronn, which is asso- 
ciated with the Lahmeyer group, is to make an augmentation 
of 350 millions to 800 millions of marks; while the increase in 
the case of the old Wurtemberg Power Works Co. is 12 to 
52 millions of marks. 5 | i | 


Lead.—Under date April 21st, Messrs. James Forster and 
Co. state: ‘‘ Demand from consumers has been quiet and of 
a ' hand-to-inouth ' nature, though we believe that some con- 
sumers have orders in hand hut are deferring purchases owing 
to the weak state of the market. On the other hand, ‘we 
understand: that: orders for cables have fallen off considerably 
during. the: last month or so. owing, no doubt, to the high 
level of prices of copper and lead. Supplies of lead are 
ample :: over 11,000 tons have arrived in Tondon and Liverpool 
already during this.month, in addition to which there is a 
2189 parcel of Mexican lead due in London at the end of next 
week. 

Foreign Exhibitions.—BELGrUM.—The Department of Over- 
seas Trade points out that many opportunities will be open 
to British manufacturers at the Ghent Electrical Exhibition, 
which is being held from June 16th to September 16th. The 
Oostflanders County Council has adopted a scheme for the 
distribution of electricity throughout the communes of the dis- 
trict, which will greatly increase the use of electricallv-driven 
machinery, and will give a great impulse to l'industrie. à 
domicile, viz., weaving in the homes of the workpeople. The 
Belgian public is also enthusiastic regarding radio-telephony. 
The Secretary is anxious to secure British participation and 
is willing to place 1,350 sq. m. at the disposal of a suitable 
British association or syndicate, the estimated cost being 
40,000 fr.. | 

-FRANCE.—It is announced that the French Colonial Exhibi- 
tion, which was to have been held in 1925, is now likely to 
be postponed, as it is impossible to complete the extensive 
preparations which will be necessary by this date.—Reuter’s 
Trade Service (Paris). i : 

The Office Commercial Français pour la Grande Bretagne, 
153, Queen Victoria Street, E.C.4. informs us that the Foire de 
Paris (15th National Samples Fair), to be held in the city 
from May 10th to 25th, will be on а much larger scale than 
previous fairs. ‘There will be a large section specially devoted 
to the electrical trades. Our correspondents state that thev 
s glad to give all possible information to intending 
Visitors. | m 


LIGHTING AND POWER NOTES. 


Ashby Woulds.—ELEGTRICITY SuPPLY.—' The Urban Council 
has sanctioned an application by the Midland Counties Elec- 
trical Supply Co. for power to lay mains in the Council's area. 


Ashford (Kent).—Evectriciry SuPPLY.—The Urban Council 
has received from the Electricity Commissioners an intimation 
that they are satisfied that a supply of electricity in bulk can- 
not' be obtained on reasonable terms from Canterbury or 
` Maidstone, adding that the Urban Council will have to erect 
‚ Из own generating station. ` 5 
: Australia.—NewcastLe (N.S.W.).—The accounts of the 
municipal electricity undertaking (engineer: Mr. Guy Allbut) 
show a total revenue of £107,026, as compared with £100,238; 
and a total expenditure of 99,464, as against £86,946; leaving a 
gross profit of £14,562 (£13,092). After the payment of capital 
charges a net surplus of £10,339 remained, as against £10,128. 
There was a slight decrease in the amount of energy sold from 
шыг d E. It n of interest to note that 
. there has been no alteration in charges to consumere between 

the years 1910 and 1922 inclusive. : TOM 


New SourH WALES.—The Melbourne Age states that the 
development of water power is to take ап, important place 
in the schemes planned by the new Government. . The Pre- 
mier recently stated that experts computed that a ‘totál of 
419,600 h.p. was available from 53 streams and. storages. 
Snowy River could provide 150,000 h.p. and tbe Clarence 
River 100,000 h.p. ML NOME V UMS 

The Minister for Works recently said that the tenders bad 
been received for the plant, &c., required in coiínection with the 
Burrinjuck -hydro-electric scheme.. It is proposed to ‘erect 
auxiliary stations at Gilmore Creek and Buddong Falls, which 
will be ‘‘ tied in ’’ with Burrinjuck.' The capacity of the three 
stations will be over 12,000 kW, whereas Burrinju¢k alone will 
only produce 5,000 k The distribution system is: to be во 
arranged that an alternative route will be provided in case of 
a breakdown. N EE 

бүрк®ү (N.S.W.).—The total net profit from the municipal 
electricity undertaking for the year ended’ December 31st last 
was £141,353. After deducting a deficit of £23,747 brought 
forward, the balance was allocated as follows :—Demolition of 
buildings, $24,335; relief of rates, £35,500; renewals reserve | 
account, £57,000; carried forward, £2,770. © a NM 

MELBOURNE (Vic.).—The’ municipal electricity undértaking 
earned a total revenue of £408,750 during 1922, un incréase 
of £47,304 over that of the previous year. Working expenses 
increased by £8,971 to £243,626, leaving @ gross ‘profit: of 
£160,124—an increase of £58,333. After providing for 
interest, depreciation, sinking fund, superannuation, ¢apital 
expenditure out of revenue, &c., a net profit balance of 
£40,755 remained. Ls | Ue 

Basingstoke.—YeAR’S WoRKING.—The report of the muni- 
cipal electrical engineer (Mr. F. Swarbrick) for the year ended 
March 3lst last states that the, total income мав £12,760, as 
against £11,443 in 1921-22. The net result was a profit of 
£92,220. The number of kWh sold increased*by 85,878 to 
611,730. The capital expenditure during the year was £2,421, 
chiefly for mains, services, and meters. This station, accord- 
ing to the report of the Electricity Commissioners for 1923, 
has the next to highest thermal efficiency for ite group size in 
the whole of Great Britain, and takes the first place in its 
allocated area. 


Brentwood.—SerciaL Orper.—The Electricity. Commissioners 
huve granted a special Order to the Brentwood District Elec- 
tric Co., Ltd., for the supply of electricity to Brentwood and 
portions of the parishes of Hutton, Ingrave, Shenfield, und 
South Weald, and the rural district of Billericay. 


Continentsi.—Russi4.—Work on the construction of the 
Volkhov station is reported to be making progress, although 
the etation will not be completed for.a long time to come. 
It will then be able, according to existing intentions, to supply 
80,000 kW to Petrograd. If the programme of development 
of the industries in Petrograd in the next five years should 
be realised, it is calculated that the supply of energy which 
will then be available will be inadequate to meet the demand. 
Ав а consequence, the question has been raised of resuming 
the works in connection with the Svir station, which were 
undertaken between 1918 and 1920, and then brought to a 
standstill. A new scheme for the execution of the works 
has been suggested, under which three etations would be 
erected at an estimated expenditure of  111,000,000 gold 
roubles. | POT 

GERMANY.—According to the Frankfurter Zeitung, the first 
aim of the newly-fcrmed Rhine-Main-Danube Co. will be the 
development of the waters of the Danube at Kachlit, near 
Passau. This station will be completed in four years, and. 
will have a capacity of 56, р. 

IraLy.— The Società Italiana Ernesto De Angeli, of Milan, 
hus secured a concession to develop 8,577 h.p. from two 
waterfalls and to erect two power stations on the River 
Serio in the province of Bergamo. А concession to generate 
2.502 h.p. from the same river has also been granted to the 
Società Anonima Industrie Riunite di Filati, of Bergamo, a 
station being built at each of the two intakes. ШИ | 

Other water concessions are to the Società. Marchigiana di 
Elettricità, of Recanati (3,784 h.p.); the . Società Unione 
Esercizi Elettrici. province of Pesaro (1.712 b.p.); the Società 
Anonima Idroelettrica Rivallese, province of Potenza (5,000 
h.p.); and the Consorzio Intercomunale Destra Piave Ner- 
vesa, province of Treviso (3,652 h.p.), from two waterfalls on 
the Piave River. 7 


Coventry.—New Puant.—The Electricity Committee has 
recommended to the Town Council that additional plant be 
provided at the Sandy Lane generating station, at a cost 
of £29,842. | f Ж ! : 

Edinburgh.—Inavcuration or PonTopELLO BTATION.—It ‘is 
proposed that the formal opening ceremony in connection 
with the new power station af Portobello shall take place in 
July. : + Sie: Ae. ay aed: eis eS 
Finchley.—Loan Sanctionep.—The Urban District Council 
has received the sanction of the Electricity Commissioners. to 
a loan of $7,350 for mains and plant in connection with, the 
linking-up with Hornsey. | uu | К ү 

Harwich.—Evrctricity ScHEME.—The Town Council has re- 
ceived a report from its consulting engineer on the proposed 
electricity scheme for the borough. The London and North- 
Eastern Railwav Co. is being approached for the terms on 
which it would be prepared to give a supply of electricity irr 
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bulk, and application is to be made to the Electricity Com- 
missioners for sanction to the borrowing of £23,299 for carry- 
ing out the scheme. 


Haslington.—ELecTRICITY SUPPLY.—At a recent meeting of 
ratepayers, a resolution was passed in favour of an electric 
hyhting scheme, subject to satisfactory terms being arrived 
at with the Crewe Corporation. It is рс to erect ап 
overhead cable from Sydney at a cost of £1,600. The Crewe 
Corporation requires & guarantee of 100 consumers. 


Horwich.—Inquiry.—On April 17th, Col. E. T. Ekin, on 
behalf of the Electricity Commissioners, held an inquiry into 
the rival applications made by the Urban District Council and 
the Lancashire Hlectric Power Co., Ltd., for an Order to 
supply electricity in the district. Mr. Sutcliffe, for the Coun- 
cil, said that although the company had had powers to 
supply in the district since 1900, nothing had been done. 
Alternative quotations had been obtained from the company 
and Bolton Corporation, and the latter's terms were the more 
advantageous. Moreover, the South-East Lancs. Electricity 
Advisory Board had recommended a supply from Bolton. Mr. 
W. J. H. Wood, the Bolton electrical engineer, estimated that 
there was an immediate demand in the district for 500 kW; 
the Bolton Corporation already ran tramways in the district. 
The estimated cost of a scheme was £16,563, and the charges 
would be 6d. per kWh for lighting and 2d. per domestic 
power, falling by a sliding scale to 14. per kWh. 

Mr. Craig Henderson, K.C., for the company, said that 
his clients already possessed the right to supply power users 
in the district, and suggested that it would not be worth 
while to make a Special Order merely for lighting. 

The Advisory Board did not recommend the annulment of 
the company's existing powers, nor did it wish to prejudice 
the Council's case. After evidence had been given by resi- 
dents, the inquiry was closed. 


Leigh (Lancs.).—CuH4NGE Over.—The Electricity Commit- 
tee has approved a echeme for changing the system of supply 
in the Pennington, Twist Lane, Firs Lane, and Plank Lane 
districts from direct to alternating gurrent at an estimated 
cost of £3,900. 


London.—Sr. PaANcRAS.—The London, Midland and Scottish 
Railway Co. has asked the Council for its consent to eupply 
electricity for lighting and power purposes to King's Cross 
stution. As the station is in the Council's area, and it is 
possible for the Council to meet the requirements, the Elec- 
tricity and Public Lighting Committee recommends that per- 
mission be refused. 


Maesteg.—SrECIAL OnpER.—The Urban District Council has 
applied to the Electricity Commissioners for authority to 
supply electricity in the district. It is proposed to obtain a 
bulk supply from North’s Navigation Collieries (1859), Ltd. 


Mersey and West Lancs. Electricity District.—Drart 
ORDER OF CoNsrITUTION.— The Electricity Commissioners have 
issued a draft Order which provides for the constitution of 
the Mersey and West Lan ire Electricity District, for the 
establishment and incorporation of the Mersey and West 
Lancashire Joint Electricity Authority, and for the establish- 
inent and incorporation of the Wirral Electricity Joint Board. 
They intend to hold a local inquiry at the Town Hall, Liver- 
pool, on May lth, 1923, with reference to the aforesaid 
Order, and in order finally to determine the area of the 
proposed district. 


North Wales and Chester Electricity District.—ExcLusion 
oF CHESTER.—With reference to the evidence given at the 


local inquiry at Llandudno in November last into the draft. 


Order embodying the scheme which the Electricity Commis- 
eioners propose to approve for the above-named district, Mr. 
S. E. Britton, city electrical engineer, Chester, has been 
informed bv the Electricity Commissioners that, after taking 
further advice upon the legal questions raised during the 
course of the representations that were made on behalf of the 
Corporation of Chester, they are proceeding with the settle- 
ment of the draft Order. The Commissioners have decided, 
however, to exclude from the district the areas of supply 
covered by the Chester Electric Lighting Order, 1890, and 
the Chester Electricity (Extension) Special Order, 1923, and 
to п the necessary consequential excisions from the draft 
Order. 

Norwich.—Loax.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
43,500 for mains. Application is also being made for 
authority to increase the maximum charge for electricity to 
104. per kWh. т 


Preston.— NEW Св-ѕтАтІохѕ.—ТҺе Electricity. Committee 
has recommended the erection of sub-stations at Dock and 
Kibbleton, the laying of mains, and that application be made 
to the Electricity Commissioners for sanction to the borrowing 
of £19,300 for these purposes. 


Price Reductions.—WrvBRIDGE. (Urban Electric Supply 
Co., Ltd.). Lighting: First 50 kWh рег quarter, 114. per 
kWh; next 50, 10:!d.; next 50, 10d.; next 50, 91d. ; over 200 
kWh, 9d. per kWh. 

TWICKENHAM (Twickenham and Teddington Electric Supply 
Co.. Ltd.)—Lighting: First 50 kWh per quarter, 114. per 
kWh, falling by 4d. per kWh for each 50 kWh up to 900; over 
JU) kWh, 9d. Heating: First 100 kWh per quarter, 44d. per 
kWh; in excess of 100 kWh, 3d. per kWh. Contract tariff: 


“ Unit" charge reduced from 33d. to 3d. Power: First 100 
kWh, 7d. per kWh; next 3,000, 3$d.; next 30,000, 3d.; over 
93,100, 24d. 

MELTON Mo‘wsray (Electric Light Co., Ltd.)—Lighting : 
Flat rate, for all energy used in excess of minima (15 kWh for 
winter quarters and 10 kWh for summer quarters, at ls. per 
kWh), for the first 100 kWh per quarter in excess, 10d. per 
kWh; above 100, 24d. Contract tariff: “ Unit’’ charge, for 
the first 100 kWh per quarter, 34d. per kWh; above, 24d. per 
kWh. Power; First 100 kWh, 6d. per kWh; next 3,000, 34d. ; 
next 15,000, 24d.; over 18,100, 2d. Heating: First 100 kWh, 
34d. per kWh; above, 24d. 

ATHERTON.—Lighting : a reduction of ld. per kWh. Power: 
from 14. to 3d. per kWh. 

Barnes—Lighting : 44d. per kWh. Contract tariff: 3d. per 
20-W lamp per week. | 

BunNLEX.—Lighting : from 53d. to 54d. per kWh. Power: 
а reduction of 2d. per kWh for each stage in the scale of 
charges# Heating and domestic appliances: from 2.44. to 2d. 
per kWh. Charges outside the borough: Lighting, from 
63d. to 61d. per kWh; heating and domestic appliances, from 
3.4d. to 3d. per kWh. 

CoLcHESTER.—Lighting : 8d. per kWh, less 24 per cent. 
Power: Small power consumers, first 50 kWh per quarter, 
44d. per kWh.; next 50 kWh, 34d. per kWh; next 50 kWh, 
dd. per kWh, less 24 per cent.; large power consumers: 
first 2,500 kWh per quarter, 24d. per kWh, less 24 per 
cent.; next 2,500 kWh, 24d. per kWh net; beyond, 2d. per 
kWh net. Long-period combined rate for power and lighting : 
over 50,000 kWh per annum, 2d. per kWh. 


Radcliffe.—Nrw PraNT.—The District Council has received 
& report from its electrical engineer on the disposal of plant 
at the electricity works, and of the purchase of additional 
converting plant. The engineer has been instructed to pre- 
pare a specification for the installation of a 1,000-kW rotary 
converter with switchgear. 

Rugby.—Etectricity Scuppty.—The Urban Council has 
agreed to take a supply of electricity for a period of 10 years, 


from October next, from the Warwickshire and Leicestershire 
Power Co. 


Southend-on-Sea.—LOANS SANCTIONED.—The Town Council 
has received sanction to a loan of £35,000 for the purchase of 
three 750-kW Diesel sets, with accessories, &c., and to a loan 
of £15,779, balance of capital expenditure in respect of the 
provision of Diesel engines at the main station and the Leigh 
and ‘Thorpe Bay sub-stations, and for the erection of a con- 
denser, &c. | 


Stratford-on-Avon.—ELECTRICITY OnbER.—The Barford Elec- 
tric Supply Co. is applying to the Electricity Commissioners 
for an Order authorising it to supply electricity in the villages 
of Weliesbourne, Charlecote, Alveston and Tiddington. 


Sunderland.— ELECTRICITY SUPPLY FOR WORKHOUSE.—The 
Board of Guardians has decided to install electricity at the 
workhouse for lighting and power purposes. The estimated 
cost of the scheme is £3,500. 


Taunton.—Lo4N.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
о for the installation of a new boiler at the electricity 
works. 


Torquay.—Loan SaNcTIONED.—The Town Council has re- 
ceived the sanction of the Electricity Commissioners to the 
borrowing of £13,500 for new plant at the main sub-station. 


United States.—Pir River DEVELOPMENT.—Work on the 
construction of the second of a chain of power stations which 
will ultimately develop over 600,000 h.p. from the Pit River, 
in Northern California, will be commenced shortly. Тһе 
plant will include three generating sets each of 27,000 kVA 
capacity, and it 1s estimated will cost $17,000,000. It will be 
situated about 12 miles below the first power station.— Power. 

A LarGeE FREQUENCY CHANGER.—The Westinghouse Electric 
and Manufacturing Company has recently supplied a 35,000- 
kVA frequency changer to the Brooklyn Edison Company for 
installation in the latter’s Gold Street station. 


Walmer.—EircrniciTY OnbpER.—Sir Charles Bright & Part- 
ners have applied to the Electricity Commissioners for un 
Order authorising them to supply electricity to Deal, Sand- 
wich, Walmer, and in the area of Eastry Rural Council. 


Walsall.—Loan.—The Town Council is applying to the 
Electricity Commissioners for sanction to borrow £4,900 for 
the completion of the generating station, for which a total 
expenditure of £129,500 has already been sanctioned. 


Walton-le-Dale.—Exectricity SuPPLY.—The Preston Cor- 
poration will furnish a supply of electricity to the district on 
the completion of Preston and Blackburn mains. 


Warrington.—New PLaNT.—The new set which has just 
been put in service by the Warrington Corporation is the first 
of two 7,000-kW (not 6,000-kW as stated in our last issue) 
Brush-Ljungstróm  turbo-alternatore, ordered in December, 
1020. It is anticipated that the second set will be started up 
in the autumn of this vear. The condensing water for 
the plant is drawn from the River Mersey, where there is an 
ample supply of water for such purposes. River intake and 
screens were erected on the banks of the river, which com- 
municate through pipes with a pump chamber, over which 
have been erected two motor-driven centrifugal pumps of 
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9,500 g.p.m. capacity, with provision for a third when 
required. Additions are being made to the high-pressure 
switchboard, and the older d.c. and traction switchboards are 
heing moved from the engine room to a new ewitchroom. 
The second set will be installed in the existing engine room, 
after the removal of obsolete plant, occupying the same space as 
two 250-kW reciprocating sets. The mains are being rapidly 
extended in the districts surrounding the borough. A con- 
siderable demand is springing up in these districts, not only 
for lighting; but for heating and cooking purposes. With a 
revival in trade, large applications are being received from 
manufacturers for current for power purposes. The turbine 
is of the axial flow double rotation type, designed for a steam 
pressure of 175 lb. per sq. igy at the turbine stop valve, super- 
heated to a total temperature of 650 deg. F., and running at 
& speed of 3,000 r.p.m. The turbine is coupled direct to two 
Brush-Ljungstróm alternators, each designed for a 3-рһаѕе 
output of 3,500 kilowatts, at 50 periods, 6,600 volts. 

The turbo-alternator set is mounted direct on a Brush surface 
condenser, which has a cooling surface of 11,000 sq. ft., and 
is capable of dealing with 69,500 lb. of exhaust steam per 
hour, and maintaining a vacuum of 284 inches (barometer 30 
inches) when supplied with 8.500 gallons of water per minute 
at a: temperature not exceeding 65 deg. F. The auxiliary 
plant for the condenser consists of a Delas steam jet ejector 
of the two-stage type, with water-cooled jackets. The water 
extraction pump is of the centrifugal type, and is driven by a 
Brush 8 h.p. squirrel-cave induction motor. To maintain the oil 
supply in the event of the main oil pump failing, a Worthing- 
ton-Simpson horizontal auxiliary oil pump is provided, and 
arranged to come into action automatically in the event of 
failure of the main oil pump. The oil is filtered continuously 
through a Fox patent oil filter and water separator. The 
cooling air for the alternators is filtered by means of a 
Cleworth Wheal air filter, having a capacity of 94,000 cu. ft. 

of air per minute. The cooling air is supplied by a motor- 
' driven Standard and Oswold Stott fan. 


Wells (Somerset).—Evecrriciry SuPPLY.—The Town Coun- 
cil has decided to provide an electricity supplv for the town, 
and a contract has been entered into with Messrs. Sanders, 
Kennedy & Co., of Burnham-on-Sea, to carry out the scheme. 


TRAMWAY AND RAILWAY NOTES. 


Continental.—BELGiUM.—The Société des Tramways Elec- 
triques de Gand has recently completed negotiations with the 
municipal authorities of Ghent for the extension of several 
of ite lines in the town and suburbs. 

PoLanD.—A new electric railway company has been formed, 
which will construct in the first place a line between Warsaw, 
Grodzisk, and Zvrardow, and a line from Warsaw to Wolo- 
mine to connect the suburbs with the capital. The new con- 
cern inaugurates the co-operation of British and Polish 
capital. The power will be supplied by the Pruszkow elec- 
tricity works.—Reuter’s Trade Service (Warsaw). 

ITALY.—The Government hae allotted the construction of the 
proposed Garganica railway to private enterprise. aided by a 
yearly subsidy. The construction of the new electric tram- 
way from Modena to San Damaso by the municipality of 
Modena has been officially sanctioned. 

FRANCE.—Hungarian Locomotives.—The Ganz-Danubiens- 
Maschinen-Fabrik has received a trial order from the Com- 
pagnie d'Orleans for two electric locomotives.—Reuter’s Trade 
Service (Budapest). 


 Canada.—MowrnrAL.—The president of the Montreal Tram- 

ways Co. recently stated that it was the intention of the 
company to expend $2.000.000 upon repairs, renewals, and 
extensions during the present year. i 


Huddersfield.—Track Renewats.—The Tramwava Commit- 
tee has instructed the borough engineer to proceed with the 
reconstruction of the existing tracks in Northgate and Viaduct 
Street, and has decided to defer the doubling of the lines in 
Bradford Road until Parliamentary powers for the road 
widening have been secured. 

TRAMWAY Receipts.—The Tramways Committee reported 
last week that the new tramway route to Brichouse recorded, 
for the first 37 days, 199.846 passengers, and the receipts were 
28.28d. per car mile. which exceeded the average for the 
other routes of the Huddersfield tramways. 


India.—PRoPosEb Nrw Tramway.—The United Provinces 
Forest Board has apnroved the scheme of the construction 
of a tramway up the Kosi valley from Ramnagar to Gariia, 
and considers that the R. K. Railway should he annroached to 
ascertain the possibility of the comnanv’s building a 23-ft. 
or 2-ft. gauge line.—RHeuter's Trade Service (Bombay). 


Leeds.—Yrar’s Worktna.—The 1999.93 accounts of the 
tramwavs undertaking (general manacer: Mr. J. B. Hamil- 
ton) show a total revenne of £961.508, as compared with 
£959 703 in the nrevions vear. Working expenses amounted 
to £599 989 (#700 950) leaving a gross profit of £361 596 
(£257.452). After deduction of interest. income tax, &c., there 
was а net «urnlus of 291 491, In the previous vear there 
мав a deficit of £43,966. The number of passengers carried 
was 134,926,024, an increase of over five millions, and the 


number of car miles run was 9,875,548. The receipts per car 
mile were 23.367d. 


London.—SrasoN TicKetTs.—The London Electric Railway 
Co. is to introduce season tickets which will be available on 


the underground railways, trams, and ‘buses. An experi- 


ment is to be made at Golders Green station, from which 
monthly or quarterly tickets will be issued which will 
enable passengers to complete the journey to Barnet and 
Finchley either by tram or 'bus.. 

Yarmouth.—Loan SANcTIONED.—The Town Council has re- 
ceived the sanction of the Ministry of Tranaport to the borrow- 
ing of £58,194 for track renewals. 


TELEGRAPH & TELEPHONE NOTES. 


Russia.— TELEGRAPHIC COMMUNICATION.—I£ is announced by 
The Times that the telegraph line between Moscow and Vladi- 
vostok has been restored. 


Spain.—SwepisH TELEPHONB CoNcESSION.—Às reports had 
been circulated in Stockholm to the effect that the Ericsson 
Telephone Co. contemplated an extension of ite foreign organi- 
sition, an inquiry by a local newspaper as to the facts resulted 
in the manager intimating that the company has acquired a 
telephone concession for the town and district of Valencia, 
Spain. The company formed a Spanish company for this 
purpose some time ago with a share capital of 1,000,000 pesetas, 
and it waa then possible to enter more into official negotiations 
on the matter, these having now led to the company taking 
over the concession for the town network. It is, however. 
not proposed to carry on any manufacturing in Spain, and all 
the equipment will be supplied either from Sweden or from 
subsidiaries of the parent company. | | 


The Telephone Service.—RunaL AND Party LiNES.—À 
deputation from the Central Chamber of Agriculture waited 
upon the Postmaster-General (Sir William Joynson-Hicks) on 
April 18th to lav before him the suggestions made by the 
Parcel Post and Rural Telephone Committee appointed by the 
Chamber. 

The Postmaster-General agreed with all that had been said 
regarding the necessitv for rural telephones and wanted just 
as much as the deputation to extend their usefulness. He was 
going to make a personal appeal to the railway companies as 
a whole, to see whether they could allow call boxes to be put in 
all stations throuchout the country. The Post Office was ex- 
tending the facilities for call boxes throughout the country. 
Ont of 13.478 nost offices, 4,965 were equipped with public call 
offices; and of the remaining 8.513 offices, 2,307 were telegraph 
offices without call offices, and the balance of 6,906 had neither 
telegraph nor call office facilities. Last year they provided 
538 call offices in rural districts, and he saw no reason why 
they should not add a similar number this year. The party 
wire svstem was not altogether satisfactory. and they were 
experimenting in the hone of being able to arrange in a year 
or two for rural party lines to have some means of ensuring 
privacy.—The Times. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Argentina.—Raptio Concrssion.—The original concession 
granted on March J5th, 1919, to Siemens-Schuckert, Ltd., for 
the operation of a high-power radio station in Buenos Aires, 
has been modified to meet the changed conditions resulting 
from the consolidation of American, French. English, and 
German interests in the Argentine. Radio Telegraphic Co. 
Transradio S. A. The period of the concession is extended to 
БО vears, and the Argentine Radio Telearaphic Co. Transradio 
S A. is authorised to commnnicate with paints distant more 
than 1.000 kilometres from Buenos Aires, with the exception 
of those with which the nation has ite own telegraphic com- 
munication: but *f the nation shall so request. the company is 
obliged to establish its service also to such pointa. The con- 
cessionaire is suhiect to the provisions of the International 
Radiotelegraph Convention, and the rates to be charged shall 
be less than the equivalent of two-thirds of the telegraph rates 
in force between the points served. The companv shall pav 
to the nation 1 per cent. of the tolls for each word transmitted, 
relaved, and received. (It is possible that operation of this 
fervice mav come under the jurisdiction of the radio regula- 
tory board recently appointed by the Presmdent.)—Commerce 
Reporta. | 


Broadcasting.—The London station of the British. Broad- 
casting Co., Ltd., is to he removed from Marconi House, in 
the Strand. and the соттапу is busily engaged in the caon- . 
struction of a sound-pnroof room at its offices on Savov Hill, 
which will he used for sending ont the wireless procrammes. 
The room is expected to be ready on Мау Ist. Tt is larger 
than the present one in use at Marconi House, thus enabling 
more elahorste programmes to be given. 

The Broadcasting Co. has been carrving out experiments 
with a view to transmitting signals from a central studio in 
Tiondon to the different «Ёз опа. Tt declares that it is not яв 
vet satisfied with the results ohtained: hunt some hsteners-in 
have declared that the Rirmincham and Glacenw itema which 
came through to Tandon and were radiated from 21.0 were 


even an imorovement оп ОТ. | . 
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Denmark.—LoNao-pisrANCE. RADIO-TFLEPHONY.—The Danish 
Government has arranged to open what is stated to be the 
longest regular radio telephone service linked with line ser- 
vices in the world, between Lyngby, near Copenhagen, and 
the island of Bornholm in the Baltic, a distance of 93 miles.— 
Daily Mail. 


Greenland.—New Kapnio Stration.—The Danish Home 
Minister, M. Kragh, introduced to the Folketing Finance 
Committee on April 18th a plan for the erection of a radio 
station at the most soutberly point of Greenland at an esti- 
inated cost of half a million kronor.—Financial News. - 


Irish Free State.—Rapio Broavcastinc.—The Irish Free 
State Postmaster-General (Mr. J. J. Walsh) some days ago 
stated that he hoped shortly to be in a position to grant 
licences for the establishment of radio broadcasting stations 
in the Free State. Firms and persons interested in the manu- 
facture and supply of broadcasting apparatus are invited to 
apply to the Secretary, G.P.O., Dublin, so that arrangements 
muy be considered and preparations be made in good time. 


Japan.—Broapcastinc.—The Japanese Government has re- 
1ахеа its hold on one division of communications to a limited 


extent, and private concerns will be permitted to broadcast. 


by wireless. For the present only three. or four financially 
sound companies in the larger citiés will be licensed. They 
will be required to pay a tax, and will be permitted to collect 
for their service direct from subscribers) The Government 
will charge users a yearly registration fee, and pay a part of 
this to the broadcasting companies. The Ministry regulations 
А y пп radio sets were to take effect on April 18t.—Commerce 
eporis. ROT So SY ee s 


Manila.—TeLFGRAPH AND TELEPHONE DEVELOPMENTS.—A eum 
of 190,000 dollars has been appropriated by the Manila, P. I., 
authorities for the improvement .of the telegraph and tele- 
phone systems in those islands, and $75,000 for the radio sta- 


tions and equipment.—T. & T. Age. 


Radio Telephones on Lightships.—Steps are being takén - 


to displace the radio telegraph installations in some of thé 
lizhtships off the Thames Estuary by radio telephone sets in 
erder to improve the facilities for communicating with: the 
land in cases of ships in distress. The North Goodwins light- 
ship is the first to be fitted with the telephone. The lightship 
will inform the land station at Ramsgate what help is needed, 
and the land lines will then be used to communicate with 
whichever lifeboat station is nearest to the lightship con- 
cerned.—The Times. : 


CONTRACTS OPEN AND CLOSED. 
(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
'* Official Notice '' appeared.) 


! \ 


ОРЕМ, 


Amble.—May 1st. Urban District Council. Pole line, 
transformers and switchgear. (April 18th.) 


Atherton. — Supply, &c., of electrical organ-blowing 
equipment, complete with switchgear, for Atherton Baptist 
Dum Mr. W. F. Benson, Brookland House, Leigh Road, 
eigh. -— 


Australia. —MFLROURNE.— August 31st. Victorian Electricity 
E öU miles of .0707 sq. in. aluminium steel-cored 
ca Die. r ^ 

July 3lst. Electricity Commissioners. 
power shovel. (April 90th.) | 

June 12th. ' Postmaster-.General's 
plant.* 

June Sth. City Council. 6,600-V switchgear for sub-sta- 
tions.—Reuter's Trade Service (Melbourne). 

BnuisBANE.— June 5th. Public Works Department. Three 
motor-driven pumps. 

October 3lst. 
turbo-alternator unit at Bulima, Brisbane.--Reuter’s Trade 
Nervice (Melbourne). | | 
.SvbNEY.—June 21st. Postmaster-General's 
‘Telephone switchboard wire and switchboard 
twin anderground cable.” | 

Tune llth. City Conneil. 10,000-V earthing reactance and 
resistances.— Reuter’s Trade Service. (Melbourne). 


_Argentina.—Brexos Ates.—June 4th. Department of 
Navigation and Ports. Machine tools, electric motors, pumps, 
eleetric battery trucks, ceiling, wall, and table fans.*. 


Belfast. —May 7th. Electricity Department. One 1,000- 
kW and опе 1,500-kW rotary converters, with transformers, 
ewitchgear, &e. (April %th.) — 

Belgium.—]une 15th. - Belgian Third Direction Générale 
du Ministére de la Defense Nationale, 10, Rue du Méndien, 
Brussels. 
section of the Belgian Army. 


Electrically-operated 


Department. Power 


Department. 
and multiple 


City Electric Light Co. One 12,500-kW_ 


Dry and other batteries required for the telegraph 


May 15th. Municipal authorities of Heusden (Province of 
Limbourg). Establishment of з system of l.p. electricity 
supply in the town. | E ы a з. ә 

Bradford.—]uné' 7th. Electricity Department. Опе 
15,000/20,000-kW turbo-generator, ёс, (without condensing 
plant). (See this jseue.) - Еа mE 


Chelmsford.—Messrs. Christy Bros. & Co. are invitin 
quotations for 400 30/32-ft. steel poles, with cross arms an 
fittings, also 200 creosoted wood poles. (See this issue.)  - 


Dublin.—April 30th. Electricity and Public Lighting 
Committee.  Single-phase and three-phase meters and slot 
meters for one year. Town Oletk (John J. Murphy), Fleet 
Street offices, Dublin. . . " | M E 

April 30th. .Magazine flame arc Jamps. City electrical engi- 
neer, Fleet Street, Dublin. | | ; | 


Edinbargh.—May 15th. Electricity Supply Department. 
Underground insulated cables for 12 months. . (See this issue.) 


Glasgow.—April 30th. Electricity. Department.: Cables, 
meters. and carbons for 19 months.' (April 19th.) -> 

May 3rd.° Lighting Department. . Materials for one year 
frem June Ist next, including electrical fittings. and acces- 


sories, &c. Office of department, 20, Trongate. ... , - 
Grimsby.—Aprit 28th. ‘Electricity’: Department. ` Sub- 
station 6,000/6,600-V switchgear and five transformers, with 
capacities up to 100 kVA. (April 13th.) © — | | 
Harrogate.—April 30th... Electricity Departnient. H.p.. 
or e.h.p. switchboard for single-phase а.с. (April 20th.) i 
Hull.—City arid'County Telephone ‘Committee. Table 
telephone instruments, rubber-covered'' wire, ‘and ‘dry сеНБ.: 
(April 13th.) © -> Ua : ED "NM. 
Iiford.—May 8th. Electricity Works. 500-kW convert- 
ing plant. (April 20th.) E mE | 
Kirkcaldy.—May Ist. ‘Electricity Works. 
feeder cables and cooling tower. (April 18th.) 


une 5th. County Board of ‘Health. 
lation of electric lig 


Н. and l.p. 


а 9-5 


Stores for 6 months, including telegraph instrumente, elec- 
trical apparatus, wires and cables, &c. (See this issue.) . 


Manchester.—May 4th. 
pipework, &c. (April 20th.) "AM E "TT 

May 8th. Tramways.Committee. Three one-man operated 
inotor-'buses complete. Mr. H. Mattinson, general manager, 
Corporation Tramways, 55, Piccadilly, Manchester. г. 


New Zealand.—WELLINGTON.—May 22nd. Post апа Tele- 
graph Department. Wall and desk С.В. telephones* . . 
June 12th. Public Works Department. Electric storage 
battery and accessories.* . .. E me A us | 
June 26th. Switchgear for the Waikato power house. 
NapierR:—Borough Council. Опе 500-kVA generator and 
exciter set. Hay, Vickerman & Lancaster, Ltd:, Wellington, 
N.Z.* Ж Ж i as 


Nottingham.—Corporation. .Two 4-ton electric vehicles. 
for the collection of house refuse. .(See this issue.) o 

Poole.—May 28th. Town, Council. Electrical installa- 
tion, waterworks pumping station, Corfe Mullen. Mr. A. P. 
I. Cotterell, engineer, 17, Old, Queen Street,. Westminster, 
London, S.W.l. . rom ' 


Preston.—Electricity Committee. Two 500-kW rotary 
converters, with transformers and switchgear. E.h.p. and l.p. 
paper-insulated — cable.: 
Fishergate, Preston. 


Reigate.—April 30th. Electricity Department. 
formers and switchgear. (April 13th.) | 

Southampton. — April 30th. 
E.h.p. cables and switchyear. 


Electricity Department, L.p. 


i 


Trans- 


Electricity Department. 
(April 20th.) . . 


Spain.—The municipal authorities of Manresa have in- 
vited tenders for the concession for the electric lighting of 
the town during a period of 19 years. | C | 


St. Johnston (Co. Donegal).—June Ist. Installation of an’ 
electric lighting plant in the church. -Rev..D. Watson, St 
Johnston. БК | 


Sweden.—NoRRKOPING.—May 5th. ' Harbour Board. Three | 


4-ton and one 5 to 6-ton electric сгапев.* ar 
Uruguay.—MonTevipeo.—June 12th. State Electric Light. 
Works. 42,000 metal-filament electric lamps.” , , : 


York.—May 10th. Electricity Department. Опе 1,000- 
kW motor generator and switehgear. (See this issue.) | 


^T 


*T'urther particulars dan be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen. t, 8.W.1. 


Borough -electrical engineer, 118, 
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Australia, Тһе Sydney City Council, обага the end of 
February, placed’ & contract with Messrs. ‘Siemens Bros., of 
London, for transformers at £14,118. An amendment; placing 
the order in Australia, was moved, but was defeated by 11 
votes to 10. Labour aldermen, however, gave notice to move 
the rescission of the motion and the lacing of the order with 
the English Electric Co., of Australia, Ltd., at £17,228 for 
manufacture at its Clyde workshops. | 


SYDNEY.—City Council. Recommended :— | 

. Electric goods lift (£1,310).—Waygoods, Ltd. 

Visco air filted for turbo-alternator (£616).—Visco Engineering Co., Ltd. 
MELBOURNE.—City Council. Accepted :— 

Four 2,000-amp. circuit breakers (£119).—Edison Swan Electric Co., Ltd. 
NARRANDERA (N.S.W.).—Municipal Council. Accepted :—: 
One 100-kW and three 50-kW келегн. —Crompton & Co.—Tenders. 


Ballinasloe.— 
Electrical installation at Garballey Court. "Noche. x Majennis.—Irish 


Builder and Engineer. 


‘Barking:—Messrs. А. Reyrolle & Со... Ltd., ‘have secured 
the contract for the main switchboard for the Barking station 
of the County of London Electric Supply Co., 144. | 


Belgium.—The municipal authorities of Clavier recently 
invited tenders for the supply of electrical energy to the 
village of. Pair, The’ only offer received was that of the 
Société de l'Electricité de Seraing et Extensions. 

Congratulations to the British, Insulated & Helsby Cables, 
Ltd., on receiving the order for cables for the municipality of 
St. Gilles, Brussels. As stated in our last issue, they quoted 
lower than four Belgian concerns, also one Dutch and one 


French. 


Burton-ou-Trent.— Town Council. Accepted:— 
Relaying l.p. mains in High Street and Station Street (£6,900). опы 
, and Phillips, Ltd. E P 


Coventry.—City Council. 
6,000-kW turbo-alternator (£29,842). British Thomspn-Houston Co., 1.04. 


Lancaster.—Electricity 'Committee. Accepted:— `" ° 

-Rotary converter at Marton Street Works and. rewinding alternators and 
supplying. switchgear at Cator Road Works (£11,800).—Metropolitan- 

ers Electrical Co., Ltd. 
E.h.p. switchgear for Catar Road Works (£1,000).—Ferpuson, Pailin and 
'o., Ltd. 
Н.р. mains.—British Insulated & Helsby Cables, Ltd. ^ ^^ °° с oy 
‘Boiler feed pump (£294).—G. & J. Weir, Ltd. 


Leyton.—The District Council is recominemded to 'author- 


ise the sealing of the following contracts : — 
Cable.—Union Cable Co., Ltd. 
E.h.p. switchgear. — Reyrolle & Co., Lu. 
Motor converter.—Bruce Peebles & Co., Ltd. 


Liverpool.—Mersey Docks and Harbour Board. Ac- 


cepted :— 
| рне cables.—Callender's Cable and Construction Co., Ltd. 


Londonderry.—Electricity Department. . 
Boiler plant (£12,094). —Yarrow & Co., Ltd.—lIrish Huilder and Engineer. 


London. — ЅТЕРХЕҮ. —. Electricity Supply Committee. 


Accepted :— · 
‘Ove barge (150 tons) Netherseal Beans. Bradbury, Son & Co. (1920), Ltd., 
31s. 6d. per fon; 100 tons Nailstone D/S nuts, 33s. ton, Southern Fuel 
Со.; 130 tons Scotch nuts and slack, 30s. ба. per ton, J. Hudson and 
Co., Ltd.; 1 barge Rossington l-in. slack, 27s. Id. per ton, Shipping 
. and Coal Co., Ltd.; 130 tons Mansfield nutty elack, 28s. 6d. pcr ton, 
Denham Fawcus & Co. 
- Two tons sheet lead (£74). -—Newcome & Co., Ltd. 
Two tons plumbers’ and { tof. tinman 's solder (£287).—G. W. Neale, Ltd. 
. Cast-iron strainer boxes for turbine at Limehouse generating station (£137). 
—Caird & Rayner. 
Steel separators, steam piping, с. (£1,147). —Foster Bros., Ltd. 
Concrete foundations for Nos. 1 and 2 turbos at Limehouse generating 
e station (£2,663).—Perry & Co. 


I.0.C. Highways Committee. T. p. cables required in con- 
nection with the ences of the Proposed tramways 1 in 
Amhurset Park, ќе. : 


ч” 


A. , Roberts & Co., Ltd. Dm £3,685 
' Enfield Ediewan Oable Works, Ltd. (Accepted oy 5e — 94158 
Pirelli-General Cable Tone Ltd. pO wur 3,915 
С. E. Taylor & Co. ... x do dus Буз sus 4,010 
The E.S. Co.. Ltd. us А T re Si ies 4,044 
National Electric Construction Со, “Ltd. MET .. 4181 
Western Electric, Co., Ltd. ... ... e ES Sun Ws 4,934 
Macintosh Cable Co., Ltd... du. tes “оё PER 4,264 
British Ins. and Helsby oer Lid. kie RS .. 4,308 
Siemens Bros. & Co.. Ltd. 8 Sie ies paw’ док 4,319 
Johnson & Phillips, Ltd. Wide wes ves is Р ae 4,352 
W. T. Glover & Co., Ltd.  .. " xi p NT vis 4,370. 
Callender's Cable and Cons. Co. { Las 2 T E P 4,390: 
W. Р, Henlevy's Tele. Works =» Ltd. ... 258 И ae 4,427 
Smith & Bellhouse TN ` 5,469 


ВАТТЕЕЗЕА.—ЕДесгїсїфу Undertaking бинде. 
Switchgear (£645).—Park Roval Engineering Co., Ltd. (Recommended.) 


-Preston.—Electricity Committee. Accepted:— 
Rotary converters, switchgear, &c., for two proposed sub-stations (£6,953),— 
English Electric Co., Ltd. Pe 
Supplying and laying mains: (£7,338).—British Insulated and Helsby 
Cables, Ltd. ` 


Shotts (Lanarkshire).—Messrs. Whyte, Thomson & Co, 
have secured the contract for the electric lighting of the new 
miners’ institute, . 


Wicklow.—Urban Council. The following tenders have 
beeit accepted in connection with the electric lighting of the 
town :— 

. Engines: and generators (£2,159).—Croesley Bros., Ltd. © |. |. > 

Motor booster (£124).—Drake & Gorham, Ltd. б i: 

Battery and accumulators (£559).— Electric Storage Co. 'à 

Switchboard (£315).—Drake & Gorham, Ltd. 


Overhead equipment (£1,889).—]rtsh Electric and Constitution Co.—Ivish "7 


Builder and Engineer. 


Accep ted: = ся 


(FORTHCOMING EVENTS. г ү 


ШЕ ор б. 


тыр Scolety и Arts. —Monday, nl 90th. At John Street, Adel hi, w.C. 
8 p.m oward Lecture, he Development of the Steam uybine, N 

" ‘Mr. S. S. Cook. (Lecture 1.) 

Roentgén Soelety.—Tuesday, May lst. At the Institution of Electrical Engi- 
neers, Victoria Embankment,:S,W. At 8.15 p.m. Ordinary qeeting. > 

institute of мане, May 2nd. At thé Institution of Mechanical 
Engineers, Starey's Gate, $ At 8.p.m. Annual М Lecture, “ tm 

_ Inner Structure of Alloys," by Dr. W. Rosenhain, F. R.S 

Institution of Electrical Engineers (Wireless Beation). Wednesday 
May 2nd. At the Institution, Victoria Embankment 
ri Design of. асосива for High- Frequens Circuits,” by Prot ot Т; 
Гог}езсче. я 


H 


(Rast-Midiand C CST Erg. May Ist. At TNAM: 
- College. At 6.45 pan. Рарег ‘оп “An Electric Harmonic да У by 
wee Prof. Miles Walker. | 


Ohemicai . Society. ~—Thursday, "Мау 3rd. At urlin ton House, Piccadill s 
w. 'At 8 p.m. Ordinary Scientific Meeting. В е r 


Royal Inatitution.—Thursday, May 3rd. At Albemarle. Street, w. At Зр 
Lecture on ‘* Modern Electric Lamps," by Prof. J. T. Macgregor- Morris. 
` (Lecture 1I.) 


Junior mantenon of ‘Engineers.—Friday, May 4th. At 39, Victoria Street, 
S;W.- At 7.30 p.m. pectarecte, “Ac. Neutral Point Earthing,” x Mr. 


S.. A. Stigant. 


Institution. of Oivi Engineera. Friday, May dh. At Ц Grest 
George Street, S.W. At p.m. James Forrest Lecture, " The Inter- 
de endence of Abstract Science and Engineering," by Sir R. т. Glazebrook, 

- F. 


* 4 


Edinburgh RKiectrical Soolety. —Friday, May 4th. At the Philosophical Insti 
tute, At 8 p.m. Annual meeting and prize. QisteibuliaBs i 
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E. .s. C. А, Concert-—The realen London Division ót the 
Electricity Supply Commercial Association held a successful 
Bohemian concert, at Anderton's Hotel, Fleet Street, on 
April 13th. Mr. D. €. ‘Clark, chairman, presided, and a long 
and varied programme was : presented .to am appreciative 
audience. mE a A 


Locomotive Developments.—At- a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, at 
Newcastle-on-Tyne, on: April 20th, Mr. T. Grime read а paper 
upon the possibilities of increased efficiency in: railway loco- 
motives. . The lines upon which locomotive developments 
might be expected, he said, were the construction of condens- 
ing steam locomotives, the "electrification of railways, and the 
development of the internal combustion engine. The whole 
question of railway electrification was one of finance. : The 
cost of the locomotives alone amounted to two to three 
times the cost of modern steam locomotives of corresponding 
capacity. There were many expensive items, such as power 
and sub-stations, third rails or overhead gear. &c., to be paid 
for and maintained in working order. ‘The scrapping of 
existing plant was also an enormous .item... In. actual main- 
tenance the electric locomotive, dye to the elimination of the 


. boiler, was possitlv cheaper than the steam locomotive, but. to 


obtain a fair basis the maintenance cost of generating and trans- 
mission equipment must be added to the locomotive's main- 
tenance cost. In short, it might be said that only when very 
heavy traffic was the rule could any fair return be expected 
from electrification. The great obstacle in the way of the 
adaptation of an internal combustion engine for locomotive 
purposes: was its lack of flexibility. By careful attention to 
detail i$ seemed nossible to get an engine sufficiently flexible 
as regarded speed. but this alone was not sufficient., There 
was, however. a direct driving arrancement that had decided 
possibilities. This was the combination of steam and internal 
combustion engines, and particularly - the. Still engine. А 
great deal of attention was now being iven to the indirectly 


' driven type of engine with an electrical or other transmission 


medium. Two examples of this tvpe would shortly be under 
test at the works of Messrs. R. & W. Hawthorn, Leslie and 
Co., Ltd., For obviour reasons it was not advisable to dis- 
сивв as yet the various devices which gave the internal combus- 
tion engine the required economy: and ‘flexibility. but the 
schemes looked most attractive on paper, and very high hopes 
were entertained as to the ultimate success of the proposals 
which were to be put to the test. 
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Electric Lamps in Mines.—In a paper read before the 
Manchester Geological. and Mining Society recently, Sir Henry 
Hall said the substitution of the electric safety lamp for the 
Davy lamp in British coal mines was proceeding at the rate 
of about 22,000 per annum. At the end of 1921 the numbers 
were 605,566 oil flame lamps (Davy) and 263,538 electric safety 
lamps, and probably by the end of last year the latter number 
had increased to 300,000. So momentous a change should not 
be made unless it was conclusively shown that it was wise 
and sound policy, and he was surprised that no serious protest 
had come from any quarter. The two types were widely 
different in character. The Davy lamp not only provided light 
for the miner; it also enabled him to make a simple and per- 
fectly reliable test of the quality of the atmosphere in which 
he worked, and he was given timely warning of danger froin 
firedamp or other noxious gas. The electric lamp was un- 
affected by апу change outside itself. The evidence given at 
recent inquiries Into explosions suggested that sinister effects 
of the change over to electric lamps were beginning to show 
themselves. 

In the discussion the president (Sir T. Ratcliffe Ellis) pointed 
out that the greatest number of accidents in mines were 
caused by falls of roof and sides, and the better light given 
һу the electric lamp gave the miner increased protection from 
that danger. Sir Henrv Hall replied that the electric lamp 
had an advantage in the case of roof examination, but he 
would not allow it to be used by the men working at the face. 

Mr. Miller said the better illumination. from the electiie 
lamp was undoubtedly an advantage. When it came into 
general use scientific men would be encouraged to invent a 
testing arrangement for use in combination with it. | 

Mr. H. О. Dixon thought the electric lamp was a sten in 
advance, but every modern appliance met with opposition 
from people who preferred existing methods. 

Sir Henry Hall said he would be satisfied if a working place 
was visited and examined every hour; if there was an interval 
of two or three hours between the visits the. risk would be 
great. He would have been perfectly satisfied if the manufac- 
turers of electric lamps had been told: '' As soon as vou can 
fit the lamps with something that will detect gas we shall not 
object to introducing them into the mine.”’ 


Lecture.—Lecturing before the Huddersfield Rotarv Club 
on “ Artificial Lighting," Mr. W. B. McLusky, the Halifax 
Corporation gas engineer. reviewed lighting from the days of 
the rush-light, through the candle and oil light stages to 
modern gas and electric lighting. Although he was engaged 
in the gas industry, he did not hesitate to pay tribute to the 
great development of electricity since its early use for lighting 
in 1880. In the busiest industrial West Yorkshire towns, he 
said, the electric motor was rapidly displacing the smoking 
chimney. In Halifax alone, 80 factory chimneys had ceased 
to pollute the atmosphere. The inestimable value of the 
change could not but be appreciated. Quite 90 per cent. of 
the total output of the largest electrical generating stations in 
industrial areas was used for power purposes. The business 
of artificial lighting would grow, but it would in time repre- 
sent but a fraction of the total business done. | 


Electrically Sintered Magnesite.—Electrically sintered 
magnesite, a material having the highest melting point of 
any commercial refractory, is now being produced in quantity 
by the Carborundum Co. It is made from carefully selected 
California magnesite and is thoroughly fused in an electric 
furnace. It contains about 95 per cent. MgO and less than 


1 per cent. of iron oxide, and has a melting point of about. 


2,600 deg. C. 

The material is especially resistant at high temperatures to 
iron or iron oxide. This makes it most valuable for lining 
metallurgical furnaces, either in the form of bricks or in 
granular form, tamped in. A further unusual feature of elec- 
trically sintered magnesite is that it does not contract when 
subjected to conditions encountered in industrial installations. 
—('hem. & Met. Engineering. 


The Electrical Trades Benevolent Institution.—On Mon- 


day last, the annual general meeting of the E.T.B.I. was held . 


ut the offices of the Institution of Electrical Engineers, Mr. 
Frank Gill (president, I.E.E.) presiding. 
The report of the Committee of Management for the past 


year showed that the total income from contributions for the . 


year. was £1.423, making, with the receipts from dividends 
and other sources, а total income of £2,356. An amount of 
£1,750 had been carried to capital account, after the payment 
of grants and expenses. During the year the sum of £3,560 
had been invested in the purchase of £3,650 5 per cent. War 
Stock. As, however, the purchase of £1,315 of this was not 
completed until January 4th, 1923. the balance-sheet showed 
a total of invested funds amounting to £18,799. It was 
essential that the invested funds should be greatly increased. 


because pensions could only be paid out of dividends and. 


Interest on investments. The number of applications for assist- 
ance had been larger than in anv previous year, and every 
qualified. applicant had received assistance. The Local 
Advisory Committees had greatly assisted the work of the 
Inetitution, and their actions had caused the Institution to 


become better known, not only amongst those requiring - 


assistance, but also among those who were able to contribute. 


The Committee hoped that the heads of firms would assist © 


the Institution by encouraging members of their staffs to 
become members of the Institution, and by appointing col- 
lectors. The annual festival was held on November 29th, 1922 
and was presided over by Sir James Kemnal, whose appea 
resulted in a collection of £842. 

The Committee again drew attention to the advantages of 
membership, which were briefly summarised as follows :— 

(a) Provision for Oneself.—There will be an ever-increasing 
number of persons in this walk of life who, through ill- 
health or other misfortune, unexpectedly find themselves in 
a destitute position. Seeing that there is now more than 
£90,000 invested, a member (or a member's widow or depen- 
dents) brought to such an unfortunate position is assured of 
the ability of the Institution to give adequate assistance. 

(b) Help for Others.—By becoming a member you assist 
towards giving temporary financial assistance to many who 
either are not qualified for pensions or only require some finan- 
cial assistance to tide over difficulties. | 

Membership carries with it voting powers, to be exercised 
when any application is made for a pension. The subscription 
of members 15 10s. per annum, or such larger amount ав 
each member is willing to give, and it may be paid in instal- 
ments. 

Introducing the report, Mr. Gill pointed out that the 
number of cases assisted was three times as many as in the 
previous year, and the amount disbursed had increased in 
the same ratio. The total sum invested was, now over £20,000, 
but they must build up a Jarger amount to meet the demands 
that would be made on their resources as the industry grew Н 
older. Mr. J. Y. Fletcher seconded the motion to adopt the 
report and accounts, and remarked that their members did not 
include enough of the rank and file; a large number of sinall 
subscribers would be welcome. 

The report and accounts were adopted. and Messrs. W. В. 
Esson. J. Y. Fletcher, R. B. Mitchell, Sir Ernest Spencer. 
and Sir George Sutton, retiring by rotation, were re-elected 
members of the Committee of Management; Messrs. J. Snow 
Huddleston, E. A. Gatehouse, R. Robson, and A. G. Blake were 
also elected. Votes of thanks to honorary officials, the Institu- 
tion of Electrical Engineers, and the technical Press were 
recorded, Mr. Gill referring especially to the burden that lav on 
the shoulders of the hon. secretary, Mr. F. B. O. Hawes; and 
the proceedings closed with & vote of thanks to Mr. Gill. 


The A.O.E.C.—On Monday evening last, the annual 
general meeting of the Association of Officers and Staff 
Members of Electricity (Power and Supply) Companies of 
Great Britain was held at Caxton Hall. Westminster. Mr. 
A. E. Beale presided, in the unavoidable absence of the 
president. Sir A. В. W. Kennedv, who, he said, had kindly 
consented to continue in that office. He urged the members 
to increase the membership, and stated that the Committee 
was anxious that the Association should increase its activities: 
the annual meeting might become a reunion, and other meet- 
ings might be arranged. | 

The report of the Executive Committee stated that duriny 
the vear the most important event affecting the interests of 
the members had been the passing into law of the Electricity 
(Supply) Act, 1922; Section 21 of this Act effected a much- 
needed amendment of Section 16 of the Act of 1919, and 
materially increased the safeguards afforded. The statement 
of accounts showed’ a credit balance of £678, which had been 
invested in trustee securities. The Executive Committee 
pointed out that in the event of the liquidation of the 
Association it was obviously not right that a member who 
had recently joined it should share equally in the distribu- 
tion of funds with those whose membership was lonver, and 
proposed an amendment to the constitution providing that 
members should share in proportion to the number of annual 
subscriptions thev had paid. 

The report and accounts were unanimouslv adopted, and 
the retiring members of Committee were re-elected. Mr. A. 
C. Tappenden, re-elected as hon. treasurer, stated that during 
the last three months a large number of former members 
had rejoined the Association. Mr. O. M. Andrews was re- 
elected hon. secretary, and Mr. R. Litt hon. assistant secre- 
tury. A resolution amending the constitution as indicated 
above was unanimously adopted, and the hon. treasurer stated 
that the Association now had over £1,000 invested in Con- 
version Loan. А discussion then took place regarding the 
holding of additional meetings. The hon. secretary remarked 
that the Association, which was not a trade union, con- 
sisted mainlv of members of the staffs of the London cotn- 
panies; in the provinces many staff men had joined another 
body, and naturally did not see their way to subscribe to 
both. The chairman mentioned that the membership was 
now about 950. A vote of thanks to the chairman concluded 
the proceedings. 


Electro-Farming—The Making of Silage.—Referring to 
the article under this title by Mr. R. Borlase Matthews in 
our issue of April 13th. 1923, Messrs. Oerlikon. Ltd.. infonn 
us that the Oerlikon Co. has the sole right for Switzerland 
to exploit the system referred to. and not Messrs. Brown, 
Hhoveri & Co.: the article describes the contentions of the 
inventor of the system, namely. Mr. Theodore Schweizer. 
generally correctly. The tests which the Oerlikon Co. has 
been carrying out. and is still pursuing, have not vet reached 
finality, and until then the Oerlikon Co. intends to limit 
the application of the system to Switzerland. 
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“ Sparkless Sparks."—In an advance note to Science, from 
a report to the Carnegie Institution of Washington, D. O., 
Mr. Carl Barus gives an account of a navel phenomenon, 
observed when endeavouring to take away all the internal 
pressure from a soap bubble by charging it electrostatically. 

The charged bubble usually takes an oblique oval figure, 
being drawn out along the incidental lines of force. This ex- 
pansion, on very slowly increasing the potential, reaches a 
maximum, after which the bubble suddenly, in fact spasmodi- 
cally, jerks back to its original position and shape, remaining 
intact. With the same bubble a succession of 10 to 40 spasms 


may be easily obtained, at the end of which the bubble bursts. 


An aluminium electroscope placed below the bubble indicates a 
inarked increment of potential, even at the least spasm of the 
bubble, from the beginning up to the maximum. With each 
such case, therefore, there is partial discharge, an outrush of 
lons, or an intermittent current. A few of the lines of force 
break loose and slide off. 


Mr. Barus says: ‘ As I understand the phenomenon, it is 
near the tip в’, that the surface ten&ions acting with a com- 
ponent inward are first balanced by the electric pressure 
2ла? outward. The application of the latter is strictly on the 
outer surface. Hence the surface layer of molecules is succes- 
sively slid toward the point and then stripped off, until ufter 
ten or more repetitions the remaining tissue is so thin that it 
breaks. . This ionised molecular exfoliation, which takes place 
entirely without light effects even in the dark, may be referred 
to as in the caption.” 


iL dg rota Vacant.—Engineer to take charge of design 
for the Admiralty (£300, plus bonus); plumber, jointer and 
meter fixer, for the Conway Corporation electricity depart- 
ment; the National Association of Supervising Electricians 
has vacancies for supervisors and foremen. (See our adver- 
tisement columns to-day.) 


The Broadcasting Controversy.—The names of members 
of the committee appointed by the Postmaster-General to in- 
quire into the subject of broadcasting are given in our '' Par- 
liamentary Notes " to-day. 

The British Broadcasting Co. has issued an official state- 
ment, pointing out that the difference between it and the 
P.M.G. arose from his declaration that unless the company 
agreed to his proposal, which struck at the fundamental prin- 
ciples of the agreement, he would issue 40,000 experimenters' 
licences indiscriminately. The company had always contended 
that any action of this kind would constitute an evasion of the 
agreement, and evidently the Attorney-General had so advised 
him. Nothing in the agreement was intended to protect any 
one British manufacturer against another; the whole object of 
the introduction of the B.B.C. mark was to make broadcasting 
possible, and to protect all British manufacturers equally 
against the dumping of foreign sets manufactured by cheap 
labour. The proposal of the P.M.G., if accented by the B.B.C., 
would have killed the industry in this country and secured it 
for the foreigner. There could have been no broadcasting 


without the agreement; under jt, broadcasting had made 


amazing progress. 

The authorship of the agreement has been the subject of 
controversy in the lay Press; the facts are that it was negoti- 
ated between the Post Office, Mr. Kellaway being Postmaster- 
General, and the company which was in course of formation 
in the autumn of 1922. The agreement was completed during 
Mr. Kellaway's term of office. and on becoming Postmaster- 
General, Mr. Neville Chamberlain found it ready for execu- 
tion ; he signed it without alteration. 


1; Е.Е. Subscriptions. —We have received from Mr. F. W. 
Purse, M.I.E.E., engineer and manager of the electricity de- 
partment of the Borough of West Ham, copies of correspond- 
ence which has taken place between him and the Institution 
of Electrical Engineers with regard to the rates of subscrip- 
tion. Mr. Purse, on January 2nd, wrote to the secretary sut- 
mitting that the subscription should be reduced, as many of 
the members were suffering severe reductions in their incomes. 
On March lóth the secretary informed him tbat the Council 
had considered the matter very carefully, and that it was not 
yet possible to reduce subscriptions; the cost of printing and 
paper, travelling expenses, and rates had greatly increased 


since 1914, and though these items were not now so high as. 


they had been, some time must necessarily elapse before the 


Institution received the full benefit of the reductions that had' 


taken place. Mr. Purse returned to the charge on March 
19th, expressing disappointment with the conclusions which 
the Council had arrived at, declining to accept as valid the 
reasons given in the secretary’s letter and contending that 
the subscriptions had been increased beyond what was neces- 


вагу; if it was the decision of the Council to maintain the ` 


subscriptions for the present vear at the existing rates with 
no definite relief at an early date the matter must be dealt 
with in another way. On April 19th the secretary replied, 
giving the Finance Committee's comments on Mr. Purse’s 
observations, and informing him that while it was not prac- 
ticable to make any reduction in respect of the current year, 
there were indications that the financial outlook of the Institu- 
tion was improving, and the president hoped to be able to 
make a statement at the annual general meeting dealing with 
alternative methods of disposing of such surplus as might be 
anticipated in the future. 
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Hardness Tests Research.—T wo papers in the above con- 
nection were read at the Institution of Mechanical Engineers 
on April 20th. In a paper on "Static Indentation Tests," by 
Mr. R. С. C. Batson, of the National Physical Laboratory, the 
following points were considered : (i) Investigation of the law 
of comparison for ball indentation tests; (i) a comparison of 
the ball and cone methods of testing; and (iii) the determina- 
tion of the relative hardness of very hard steels by means of 
ball hardness tests, in which the permanent deformation of the 
ball is taken as a measure of the material producing it. The 
other paper, by Mr. G. A. Hankins (also of the N.P.L.), 
dealt with '' The Relation between Width of Scratch and 
Load on Diamond in the Scratch Hardness Test.” 

At the same meeting Mr. E. G. Herbert, of Manchester, 
deinonstrated his pendulum hardness tester, which we de- 
scribed in our " New Devices " column last week. This is 
found to give results which agree very closely with those 
obtained by the Prinell method, and in the case of the hardest 
materials it 18 more satisfactory, as it does not rely upon the 
microscopic measurement of an indentation. 

The Conjoint Board of Scientific Societies.—1In a recently 
published report the Board reviews the work which it has 
done from its formation in 1916 to 1922. Among its 
numerous activities are mentioned its Watching Committee 
on Education, which has rendered valuable assistance in 
many directions; the investigation of certain anomalies re- 
vealed in the magnetic survey of Great Britain; and work in 
connectibn with the application of science to agriculture, in- 
cluding reports upon the design of an electrical tractor and 
other machinery. One of the most important pieces of work 
undertaken by the Board has been that of its Committee on 
the Water-Power Resources of the Empire, which has drawn 
up three elaborate reports. The work of Committees on the 
metric system and the international catalogue of scientific 
literature is also touched upon. The financial statement 
shows an expenditure of £3,306 and a balance in hand of £79. 

Breakdowns Due to Dust.—In a report recently presented 
to the Sydney City Council the general manager of the elec- 
tricity department (Mr. Mackay) stated that a number of 
failures in the supply of electricity occurred recently, the more 
remote western suburbs being seriously affected, and several 
of the northern suburbs were deprived of their supply for 
about half an hour. The cause of those interruptions, Mr. 
Mackay reported, was a particular trouble with which the elec- 
tricity departinent had not yet found a way of effectively deal- 
ing. During a lony period without rain, particularly if there 
are high winds, the insulators carrying the high-pressure wires 
of the overhead mains become coated more or less on all sur- 
faces with dust. If the period of drought ends with a heavy 
fall of rain no harm results, as the heavy rain washes the 
dust off the insulators in a few seconds. But if the end of the 
drought comes in the shape of very fine, drizzling rain or 
mist, the dust on the insulators in the first place absorbs the 
moisture and makes a coating of what is in effect mud, which 
clings to the surface of the insulators, and acts as a conductor 
until it is finally washed away by the rain. Attempts иге 
made by the electricity department to deal with this trouble 
by cleaning the high-pressure insulators from time to time 
during a period of drought, but so far it has proved imprac- 
ticable to guard entirely against the trouble.—Industrial 
Australian and Mining Standard. 

German Patents in France.—The iden ers state that 
the Commission examining the question of German patents 
taken out in France which, according the Treaty of Versailles, 
mav be used in France, has recommended that the Meissner 
radio-electric patent be forthwith put to use.—Reuter. 


EES 


INSTITUTION NOTES. 


Diesel Engine Users’ Association.—At the April meeting of 
the Association, members were invited to offer suggestions 1п 
connection with the proposal to alter the name of the Asso- 
ciation во as to embrace types of heavy oil engines other than 
Diesel engines. Reference was made to the work of a Sub- 
committee of the British Engineering Standards Association 
on prime movers for electrical plant. It was understood that 
this Sub-committee was engaged in drafting a specification 
for heavy oil engines, and that the definition of a heavy oil- 
engine was under consideration. It was decided to defer 
further consideration of the suggestion to change the name 
of the Association in the hope that a satisfactory definition of 
the types of engine known as the heavy oil engine might be 
available before long as a result of the labours of the Sub-com- 
mittee referred to. 

Institution of Welding Engineers.—Sir W. Peter Rye- 
lands, J.P., has been elected the first president of this Institu- , 
tion. The vice-presidents are Sir R. A. Hadfield, Bart., F.R.S., 
Prof. F. C. Thompson, B.Sc., D.Met., and Mr. Charles Bing- 
ham. Full particulars and membership application forms can 
be obtained from the temporary office, 30, Red Lion Square, 
W.C.1. 

Association of Mining Electricai Engineers.—The West of 
Scotland Branch of the Association has elected Mr. David 
Martin chairman of the branch, and Messrs. David McQueen 
and D. Landale Frew vice-chairmen. Mr. D. S. Baddeley was 
appointed hon. secretary and Mr. C. E. Hart hon. treasurer. 
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"7 OUR PERSONAL COLUMN. 


The Editoré invite electrical engineers, whether connected 


‘pith the technical or the commercial side of the profession 


and industry, also electric tramway апа railway officials,. to 

keep readers of the ELECTRICAL Review posted as to their 
. movements. | "MAL. Мылы : 

In our last issue we devoted the greater part of this column 
to a brief sketch of the career of Professor Magnus Maclean, 
who ів retiring from the Chair of Electrical Engineering at 
the Royal Technical College, Glasgow. It is now our pleasing 
duty. to congratulate Dr. STANLEY PARKER SMITH upon his 
appointment as Prof. Maclean's successor. 

Dr. Parker Smith, who is familiar to our readers, both on 
account of his contribations to the literature of motor and 
generator design, and his participation in Institution discus- 
sions, was born in 1854. His earlier education was received 
at. Sedgebrook and Grantham, and in 1901 he entered Arp- 
strong College, Newcastle-upon-Tyne, where he stayed until 
1905, ‘having taken the degree of B.Sc (Dunelm). . During this 
period he served (on the '' sandwich '' system) for two years 
in the shops—chiefly with Messrs. Scott & Mountain. , In 
1905 he went to Germany, to the Elektrotechhisches Institute 
der Technischen Hochschule, Carlsruhe, where he stayed for 
two.or three years, studying under Prof. E. Arnold. : 


b 
. 
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Elliott & Fry] [London, 


Pror. STANLEY PARKER SMITH, RECENTLY APPOINTED TO THE 
CHAIR OF ELFCTRICAL ENGINEERING AT GLASGOW TECHNICAL 
5 _ COLLEGE. | uM 
‘His first professional appointtuent was wit Messrs. Siemens 
Brothers’ Dynamo Works, Stafford, as assistant in the Tech- 
nical Department. From there he went to the General Elec- 
tric Co.'s Wilton works, where he was head of the design 
office, and was responsible for the design of over 190 machines 
—d.c. and a.c. generators and induction motors—all of capáci- 
ties above 100 kW or h.p. While he was with the G.B.C. 
(1909-12) he received the degree of D.Sc. from Durham Uni- 
versity. Dr. Smith's teaching experience commenced in 1912, 
when. he became lecturer, und, later, assistant professor, in 
the Blectrical Department of the City and Guilds (Engineering) 
College, a position which he continued to hold up to the date 
of bis present appointment. During the -earlier part. of tho 
War he was in the Transformer Department of tbe. British 
Westinghouse Co., Trafford Park, and later (1916-20) he acted 
as consulting engineer to Messrs. Viekers, Ltd., for tbe design 
of large turbo-alternators, induction motors, &c. In 1918 ће 
worked on gyroscope motors at the Royal Aircraft Establish- 
ment, Farnborough. Dr. Parker Smith has had considerable 
university experience. He i$ а member of the Faculty of 
Engineering, Secretary of the Board of Studies in Electrical 
Engineering, and Chairman of the Board of Examiners- in 
Electrios] Engineering in the University of London, and, 3n 
addition, he is an external examiner in Electrical: Technology 


in the University of Manchester. Practically every year since 
1905 has seen an original contribution from the knowledge and 
pen of Dr. Parker Smith. These have appeared in. the. tech- 
nical journals, the journals of the Institutions of Electrical 
and Civil Engineers, and in book form. „His I.E.E. papers 
have twice gained for him the Kelvin Premium, and once an 
Exira Premium.. From the Institution of Civil Engineers he 
received, in 1911, the Telford Premium for a psper on the 
use of single-phase’ commutator motors for electric, traction. 
His published books include three on the theory and design 
of a.c. machines, d.c. machines, and induction motors respec- 
tively, and he hae also made translations from German and 
French publications. ^. Lo oe | 8: 
While congratulating Dr. Parker Smith on his appointment, 
which will give ample scope to his talents, we feel that the 
Governors of, the College have, also merited our felicitations 
upon their wise choice. ы... | n ss 
. The marriage took place on April 18th, of Mr. WüLLiAM 
Marsu, manager ‘of the Brighton Tramways, and Miss 
MARGARET DANN, only daughter of Mr. Arthur Dann, late of 
Brighton. | LM Я 
Мг. W. А. Сліресотт, D.Sc., has béen appointed a member 
of- the South African Electricity Control Board, vice Mr. Н. J. 
van der Bijl, Ph.D., who lias been appointed cbaitmah' of the 
Electricity Supply, Commission. m. I UN 
Shoreditch’ Borough Council Law and Establishment Cóm- 
mittee has had under consideration the question of retirerfient 
or re-engagement of Mr, C. Newton RussELL, the borough . 
electrical engineer, who attains the ‘age of 65 `9 June Brd, 


1928, and recommends that the period of employment of"Mr. 
Russell as borough electrical ‘engineer. Be extended fdr a 
period of twelve months from June 90th, 198. . — + — 

` Science reports that Dr. Енос Tomson was tendered ‘a 
dinner in the Boston City Club on March 29th by more than 
75. friends and associates jn the General Electric Co., and from 
Harvard University and the. Massachusetts Institute of Tech- 
nology, on the occasion of his 70th. birthday annivérsary. He 
was presented with a silver loving cup, the presentation Leing 
made by Walter C: Fish, formerly manager of the Lynn 
works, who served as toastmaster. There were addresses by 
various well-known men, including Professor A. E. Kennelly. 
of Harvard University, and Professor Dugald C. Jackson, of 
the. Massachusetts Institute of Technology. ЭШ | 

It was recently announced that Mr. C. Milton, of Lough- 
borough, had been appointed borough electrical engineer of 
Gillingham, Kent. We now learn that the Special Advisory 
Committee of the Gillingham Council held a special meeting 
recently and had three fresh candidates before them. As a 
result the appointment has been given to Mr. S. G. MARTLEW, 
En NE chief electrical engineer with Kodak, Ltd., since 
1 ; > ts ` ' | 

The Southampton Town Council has adopted the recommen- 
dation of the Tramways Committee that. Mr. P. J. BAKER, 
works superintendent, should: be appointed acting manager 
and engineer of the tramways for a period of six months at 
a salary of £600 per annum. | € 

Мг. R. W. Ратом, Н.М. Senior Trade Commissioner тп 
Canada, leaves England on.May 4th to take up his duties at 
Montreal. o "Har qM EM CE 

Mr. LEONARD WEBSTER, Pratt, elder eon of the. late Coun- 
сШог Thos: Pratt, and senior director of the firm of Chris- 
topher Pratt & Sons, Ltd., of Bradford, was married on April 
19th, at Spofforth, to Miss Marie Auron, only daughter of 
Mr. and Mrs. J..T. Alton, of Braham Hall, Plompton. _ 

In accordance with a recent decision of the York City 
Council, the Electricity and. Tramways Committee has been 
divided into separate bodies. At meetings held. last week: 
Alderman C. W..SuiPLEYy, J.P., was elected chairman of the 
Electrical Committee, with Councillor J. E. GiBBS (the City 
Sheriff) as vice-chairman; :end-Councillor Gipes was elected 
chairman of the Tramways Committee, with Councillor J. W. 
Dow as vice-chairman. ,. Alderman; SHIPLEY. was: the chairman 
of the late combined committee. | IP | 

Y. ҮАМАКА, managing director of the Shinyetsu Hydre- 
Electric Power Co., of Tokio; Japan. recently visited the plant 
of the Westinghouse Electric & Manufacturing Co.,.at:;Bast 
Pittsburgh, Pa., accompanied by Hikoichi Tsutsumi, manager 
of Takata & Co., of New. York, Japanese representatives of 
the Westinghouse Co.: oe oe Pt Oe 

Dr. EpwarD Р. Hype, who organised the Nela Research - 
Laboratories in 1908, and: who for the past few. years 
has occupied the position of Director of -Researeh of the 
National Lamp Works:of the General Electric Co. (U.S.A.). 
is resigning as from the end of June. · Dt. Hyde, who; haa 
been active in scientific and technical affaire- for a number - 
of years, has decided to take а prolonged rest' abroad: ^ . - 

Mr. WiLLIAAM KIRKHAM, A.M.I.E.E., is resigning .his posj-- 


tion as manager of the Manchester branch of Siemens Bros. 


and Co., Ltd., and. Siemens `& English Electric Lamp Go., 
Ltd., having accepted the post of branch manager in Man- 
chester for G.: D; Peters & Oo., Ltd.. and. Walker ,Vehieles, 
Ltd., of Caxton House, Westminster, 8. W.1. 1: .; .. 1 

. Mr. Р; E., Peronne,, of London, is the firet priae winner in 
an: All-Electrio House competition ‘that, has been min by oar 
contemporary, The hlectrictaw.., The second winner is Mr. 
W. M. Craufurd. (alko of London) and ithe tbird,- M». Е. 
Whytock (of Glasgow). | TE Op M 4 NE 
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Obitmary.—SiR А. J. HoBsoN.—We regret to record the 
death; at the &ge"ot 55 years, of Sir Albert John ‘Hobson, one 
of the leaders of Shettietd industry, chairman and director of 
‘various’ competres connected ‘with’ tlie" steel - industries, a 
president of ‘the Sheftield Chamber of Commerce, Lord Mayor 
of the City, a chairman of the . Corporation Finance Com- 
mittee, and a vice-president of the Federation of British 
Industries,’ Не «was made » knight last year. The career of 
Sir Alfred was a most remarkable one. He was afllicted with 
serious physical disability (ibfantile paralysis) from his earliest 
childhood, but he rose superior altogether to his infirmity, 
lived a life full of great industrial and public achievement, 
and he leaves an inspiring example of courageous victory over 
a natural handicap, which shc"ld enhearten large numbers 
of other people who are tempted to depression and discourage- 
ment Бу less serious disabilities. FINUM. ү 
Мг. J. HaLEx.—James Haley, electrical engineer, of King 
Cross Street, Halifax, died suddenly on April 15th, at the age 
of 39. : 

Mr. J. A. Dick.—The death thas occurred, at Cassis, 
Boucheg-du-Khone, France, of Mr. John Alexander Dick, who 
waa until lately partner in the firm of Dick’s Asbestos Co., 
of London, E.C. He was 46 years of age. 

Dr. 8..8..WHEELER.—We regret to learn that Dr. S. 8. 
Wheeler, of the Crocker Wheeler Co., died suddenly of heart 
attack a few days ago. ,He was one of the American dele- 
gates to the recent. Geneva meetings of the International Elec- 
trotechnical Commission and was a prominent member of the 
electrical engineering industry of America. ЭЕ 
— Mr. Henry Benest.—lt¢ is with feelings of deep regret that 
we have to: record the death, at the age of 81 years, which 
occurred on April 17th at Ashgrove, The Glebe, Blackheath, 
S.E., of Captain Henry .Benest, for many years with the 
India Rubber, Gutta Percha and Telegraph Works Co., Ltd., 
of Silvertown. In, the service of that and other companies 
е deceased gentleman had travelled—on cable-laying expe- 
litions—in all seas, and had acquired а sound and expert 
knowledge regarding deep-sea soundings. By ourselves and a 
host of others, he was highly esteemed as a personal friend. 
Captain Benest was first associated with submarine cable 
telegraphy when he was appointed to the engineering staff of 
the Dacia by the late Sir Charles Bright, for the laying of the 
West India Cables (1869-1871). In 1872 he was with the India 
Rubber Co. (Silvertown) for the laying of the Direct Spanish 
Cable (Lizard to Bilbao) the chief engineer then being Mr. 
F. C. Webb. In 1875 Mr. Вепевь was engaged in the laying 
of the West Coast of America cable between Lima, Peru, and 
Valpuraiso, Chile, under Mr. Robert Kaye Gray. He was then 
given the command of the West Coast of America Co. for the 
repairing ship Retriever. On giving. up this post he returned 
to the Silvertown Co. and took part in the laying of the 
Central South America cables on the West Ooast of America, 
also the.Canary Island cables, West Coast of Africa cables, 
and the Western Brazilian cables. Subsequently he was engi- 
neer-in-charge for several expeditions, including the laying of a 
French Atlantic cable, the Canso-New York cable, the Western 
Waterville cable, the San Francisco-Honolulu, the Manila- 
Shanghai, and the New York-Havana cables. Mr. Benest 
retired eight years ago. The funeral ceremony took place at 
Hither Green Cemetery on: Monday last. Among those 
present were Mr. William Gray, and Captain Morton who 
was chief to Mr. Benest on the Retriever, and who first went 
out with him 47. years ago. MEM МОС 

^Will.—The late Sir Jonn Gavey left £9,318 gross and 
£9,026 net personalty. — a i 2 | 
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NEW COMPANIES REGISTERED. 


Birmingham Wireless Co., Ltd. (189,305).—Private com- 
pany.- Registered April I8th. Capital, 21,500 in £l shares. To take over the 
busines» of manufacturers and factors of and agents for wireless sets and 
apparatus carried оп by E. D. Gledall and C. D. Aston at Carlton House, 
High Street, and 7 and 9, Pershore Street, Birmingham, as the Birmingham 
Radio Ce. The first directors are :—k. D, Gledall, 42, Anderton Park Road, 
Moseley, Birmingham, telegraph engineer (managing director); C. D. Aston, 
47, Lee Crescent, Edgbaston, Birmingham, wireless operator. Qualification, 
£100. Remuneration as fixed by the company. Secretary: С. D. Aston. 
Registered office: 7 and 9, Pershore Street, Birmingham. 


"Emibleton & Barker, Ltd. (189,199).—Private company. 
Registered April 18th. Capital, £1,000 in £1 shares. To adopt an agrcement 
with F. Embleton and G. W. Barker, and to carry on the business of electrical 
engineers, manufacturers of electrical machinery, apparutus, instruments, 
cable, glass and porcelain ware, insulation materiale, &c. The first directors 
are :—F. Embleton, 28, Chandos Street, Gateshead; G. W. Barker (manager), 
26, Egremont Drive, Gateshead; К. Allinson, 2, Bewick Road, Gateshead (all 
permanent, subject to holding 200 ordinary shares each). Registered office : 70, 
West Street, Gateshead-on-Tyne. Durham. ’ | 


Bruce Campbell, Ltd. (189,184).—Private company. 
Registered April 12th. ^ Capital, 21.200 in 21 shares (250 founders’). o 
acquire the business of electrical engineer and contractor carried on by 
F. B. Campbeli, at Preston, as ** Bruce Campbell," and to carry on the busi- 
ness of electrical and mechanical engineers, contractors, manufacturers of and 
dealers im electric, magnetic, telegraphic, telephonic, and other appliances, 
manufacturers of and dealers In wireless telegraphs and telephones, &c. The 
first directors are:—F. B. Campbell (managing director), 8, Tulketh Brow, 
Ashton-on-Ribble, Preston; H. H. Topping, 19, Grosvenor Place, Preston; S. 
Foster, 150, Tulketh Brow, Ashton-on-Ribble, Preston. Qualification, £1. 
Registered offices. 8 Tulketh Brew, Ashton-on-Ribble, Preston, 
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Electricity Finance and Distribution Corporation 
(189,123). — Registered as a private company on April luth, with av néminal 
capital of 23,000 in 1,800 non-cumulative 10 per cent. preference shares of £1 
and 4,000 ordinary shares ef ls. each. The objects are: lo acquire, develop, 
amalgamate or carry on any trade of electric Еа, or any business relating 
to the electrical distribution of light, heat апа power, electrical und general 
enginecring, building, contracting for the supply and construction of works 
incidental to electrical engineering, &c. Also to act as stock and sharebrokcrs 
and underwriters; to promote any Provisional Order or Act of l'arliament Jor 
establishing electrical undertakings or light railways, &e. "The subscribers 
(each with one preference share) are :—W.- Burton, 43, Cannon Street, E.C.4, 
managing clerk; W. Thompson, 43, Cannon Street, E.C.4, solicitor, ‘lhe sub- 
scribers are to appoint the first directors. Qualification, £40. Remuneration 
as fixed by the board. Secretary (pro. tem,): W, Burton. ‘Lhe registered office 
is at 43, Cannon Street, E.C.4. І ' | 


Kent Bros. Electric Wire Co, and Е. Н. Phillips, Ltd. 
(189;314).—Private company., Registered April 18th. Capital, &1о,иА) іп #1 
shares. To acquire all or any of the assets of, the business now carried 
on at Perry Hill, Catford, Kent, and 15, Berners Street, W., as ‘be Kent 
Bros. Electric Wire Co. and E. H. Phillips," and to carry on the business oí 
manufacturers of, and dealers in electrical, mechanical, and scientific appara- 
tus, appliances und accessories, telephones, telegraphs, wireless instruments 
and accessories, wire, cables and materials for making cables and «able 
equipment of all kinds, &c. The permanent directors are :—Arthur ` Kent 
(chairman), no address given; Albert Kent, 35, Eastcombe Avenue, Charlton, 


-S.E.7, electrical, engineer; E. H. Phillips, ° Hurstmead,” Eltham Square, 


S.E.9, electrical engineer, The two last-named are joint managing directors. 
Remuncration as fixed by the company. Solicitors: Harrington, kdwards 
and Cobban, 33,. Southampton Street, Strand, W.C.2. ЖАР [oe 
Wireless Accessories Stores, Ltd. (199,213).— Private com- 
pany. Registered April 13th. Capital, £500 in £l shares. ‘lo carry on the 
business of manufacturers of all kinds of electrical. appliances and wireless 
accessories,  warchousemen, shipping agents, commission agents, insurance 
brokers, bankers and general merchants, ёс. Tho first directors are :—E. W. 
Adams, 108, Canterbury Road, Old Kent Road, S.E.15, retailer of wireless in- 
struments; J. Bishop, 17, Canterbury Road, Old Kent Road, 5.15, cabinet 
maker. Qualification; 1 share. Registered office : 664, Old Kent Road, У.Е. 


Scammell & Abbott, Ltd. (189,323) :—Private company. 
Registered April lsth, Capital, 21,000 in £k shares. То carry on the business 
of electrical engineers and wireless telegraphy: and telephony engineers, &c. 
The first directors are :— E. УУ. Scammeil, 147, Solihull Road, Sparkhill, Bir- 
mingham; S. H. Van Abbott, Warwick Road, Acocks Green, Birming- 
ham 4both .permunent for 15 years, subject to holding £100 shares еаёһ).` Re- 
Muneration of permanent directors, #350 each per annum. Solicitors; К. 
Povey-Harper, 136, Corporation Street, Birmingham.” l | 


„~ Albert & J. M. Anderson Manufacturing Co. (2,205 E).— 
Particulars were filed on April 17th, 1923, pursuant to Section 274 of the 
Companies (Consolidation) Act. The capital is 000,000) dollars in 100-dollar 
shares, The company was incorporated in Massachusetts, U.S.A., оп De 
cember 22nd, 1922, to manufacture and deal in electrical motors, dynamos, and 
other electrical machinery, &c. The British address is 12, Moor Lane, E.C., 
where S. C. Hackney is authorised to accept service of process and notices 
on behalf of the company. The directors are:—). M. Anderson, Brooklin; 
A. Е. Anderson, Milton; М. Anderson and A, В. Anderson, Boston; and A. 
Anderson, Newton Highlands, all in Massachusetts, U.S.A. 


John Armstrong & Co. (Manchester), Ltd. (189,290).— 
Private company. ‘Registered April. 17th. Capital, 42,400 in £1 shires. To 
adopt an agreement with John Armstrung, und to carry on the business 
ot electrical engineers and contractors, and dealers in all kinds of niatctial, 
apparatus and appliances connected with the use ol electricity, Xe. ‘Lhe first 
directors are :—J. Armstrong, 2, Disley Avenue, Cavendish Road, Wes 
Didsbury, Manchester; Mrs. Alice Armstrong, 2, Disley Avenue, Cavendish 
Koad, West Didsbury, Manchester. The said J.. Armstrong is pernWnent 
governing director and chairman, subject to holding one quarter of the’ issued 
share capital. Qualification, 1 share. Remuneration as fixed by the com- 
puny, Registered office: Lancaster Buildings, Barton Square, Manchester: 


orace Green & Co., Ltd. (139,253).— Private company. 
Registered April 16th. - Capital, £20,000 in £1 shares. То take over tbe busi- 
ness of dynamo motor manufacturers and electrical engineers carried om by 
H. Green, G. S. Green, L. R. Green, A. Green, and Julia Green at Cononley, 
Yorks., as “ Horace Green & Co." The first directors аге :—H. Green, 
“ Beech Mount,” Cononley, near Skipton; С. S. Green, '* Westfield," Bradley, 
via Keighley; К. Green, Cononley Hall, Cononley, near Skipton; А. 
Green, '' Harewood;" Skipton. Remuneration as: fixed by the * company. 
Registered office; Station Mills, Cononley, near Keighley, ` X | 


S. S. Wireless Co., Ltd. (189,265).—Private company. 
Registered April 16th. Capital, £100 in £1 shares. To establish, work, 
manage, control, and regulate wireless and line telegraph and telephone 
exchanges and works for the supply of electric light, heat and motive power, 
and to transmit and facilitate the transmission of telegraphic. and telephonic 
communications and messages, &c. . The petmanent directors аге: —А. Salomon, 
Drinkwater Arcade, Coventry; A. Saffer, 10, Harehills Avenue, Leede; M.-H. 
Saffer, “ Westbrook,” Birch Grove, Manchester. Qualification, 1 share. 
Registered office: 95, Deans ate, Manchester, | ' 


Wireless Club, Ltd. (189,214).—Private company. Regis- 
tered April 13th. Capital, £500 in 25 preference shares of £10 each and 250 
ordinary shares of £1 cach. To promote an association and provide club 
accommodation for wireless users, apparatus makers, dealers and licence 
holders; to acquire from Н.М. Postmaster-General such licences as may be 
obtainable for лк &c. The first directors are :—-W. Glass, * The 
Corner House,” Hampton Vick; L. A. Gordon, 82, Longbridge Road, Bark-: 
ing; S. C. Samuel, £4, Fairview Road, Stamford Hill, N.; J. H. Worrall, 
о, Harpur Street, W.C.l. Qualification, 100 ordinary or 5 preference shares. 
Secretary: J. H. Worrall. Solicitor; Albert Albu, 32, Shaftesbury Avenue, 
W.L : 


* M. K" Electric, Ltd. (189,291).—Private company. 
Registered April 17th. Capital, £2,000 in £1 shares. To acquire the business 
of manufacturere of general electrical accessories and appliances, &c., carried 
on as the “ Heavy Current Electric Accessories Co," at Park Road,* Edmon- 
ton, Middlesex. The life directors are :—C. L. Arnold, 34, Abbey Road, Bush 
Hill Park, Enfield, electrical engineer; C. R. Belling, 10, Glebe Road, 
Enfield, electrical engineer. Qualification of life directors, £500; of ordinary, 
directors, £5. Secretary: C. L. Arnold. Registered office: Barrett's. Factory, 
Park Road, Edmonton, N.18. | | 


Townlea Electrical Co., Ltd. (189,297).—Private com- 
pany. Registered April 17th. "Capital, 21,000 in £1 shares (300 6 per cent. 
preference and 700 ordinary). To acquire the business of electrical engineers 
now carried on by A. J. Horn and D. C. Tibbles at 112a, High .Street, 
Willesden Junction, аз the '* Townlea Electrica! Repair Co." The permanent 
directors are:—A. J. Horn, 14, Wendover Road, Harlesden, N.W.10;: D. С. 
Tibbles, 27, Station Road, Kensal Rise, N.W.10, Qualification, . £100. Re- 
muneration of first directors, £25 each per annum; of other directors as 
чү by the company. Registered office: 112a, | High, Street, Harlesden, 

.W.10. ` 


. - Я y. А TC L 
Fivemiletown Electric Supply, Ltd. (NI.56).—-Private 
company. Registered in Belfast April 3rd. Capital, £1,900 in 4I shares. 
To carry on the business of electricians, engineers, &c. The first directors 
are :—W, J. Gillespie, Fivemiletown, merchant; J. Tavener, Fiverniletown, 
merchant; J. Cullinan, Fivemiletówn, merchant; D. McCaffrey, Fivemiletown, 
victualler; R. S. Anderson, Fivemiletown, chemist; J. W. Johnston, Five- 
miletown, merchant; S. Breadon, Fivemiletown, National school teacher ; 
T. W. Carson, Fivemiletown, clerk of Petty Sessions; ј. Martin, Fivemile 

town, merchant. Secretary: S. Breadon. Registered обов: Fivemiletown, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Practical Machines Co. (A. T. Gadsby), Ltd.—Particulars 
filed of £1,200 debentures authorised March 27th, 1923, charged on the com- 
panv's undertaking and property, present and future, including uncalled 
capital, the whole amount being now issued. 


Stockport Lamp Co., Ltd.—Particulars filed of £3,000 
debentures authorised March 7th, 1923, charged on the company’s undertaking 
and property, present and future, including uncalled capital, the whole amount 
being now issucd. 


Runbaken Magneto Co., Ltd.—Particulars filed of £5,000 
debentures authorised March 26th, 1923, charged on the company's undertaking 
and property, present and future, including uncalled capital, the whole amount 
being now issued. 


Н 
Concordia Electric Wire Со., Ltd.—Debenture dated 
March 31st, 1923, to secure £9,500 and further advances, constituting a specific 
charge on the real and leasehold property and goodwill and a floating charge 
on the other assets of the company subject as to such part of the said pro- 
perty, as is affected thereby to a certain debenture dated January 25th, 1923. 
Holder: E. J. Knight, Woodlands Cottage, Burton-on-Trent. 


Cambridge Electric Supply Co., Ltd. (36,457).—Return 
dated March I4th, 1923. Capital, £100,000 in £10 shares. All shares taken 
up. £100,000 paid. Mortgages and charges at date of return, £57,450. Since 
the date of the return, £590 debentures (balance of a series of £13,000 already 
created) have been issued, and £17,000 new debentures have also been ‘issued. 
(The new £17,000 and the old £13,000 now make one series of £30,000 “С” 
dcbentures.) 


Costa Rica Electric Light & Traction Co., Ltd. (56,447).— 
Return dated March 21st, 1923. Capital, £130,000 in £1 shares. All shares 
taken up. 27 paid. £129,993 considered as paid. Mortgages and charges, 
£386,650. 

Melbourne Electric Supply Co., Ltd. (63,334).—Return 
dated January 3rd, 1923. Capital, 2£1.750,000 in 150.000 B per cent. first 
preference shares of £35 each and £1,000,000 consolidated ordinary stock. 
100,000 preference shares and £800,600 consolidated ordinary stock taken up. 
£1,286,445 paid on 100,000 preference shares and £786,445 consolidated ordinary 
stock. £14,155 considered as paid on £14,155 consolidated ordinary stock. 
Mortgages and charges, £1,244,581. 

Pirelli, Ltd. LU UD кеи dated November 8th, 


1922. Capital, £250 in £1 shares. 200,000 shares taken up. £200.000 paid. 
Mortgages and charges, nil. 


Pryco, Ltd.—L. W. Stanley, of 9 and 10, Pancras Lane, 
E.C., was appointed receiver and manager on April 5th, 1923, under powers 
contained in debentures dated October 30th, 1932. 


Kelvin. Hardy Electric Co., Ltd.—A. A. Whittingham- 
Jones, of 41, Castle Street, Liverpool, ceased to act as receiver and manager 
on April 9th, 1923. г 


East Anglian Electricity, Ltd.— Mortgage debenture dated 
Npril 4th, 1923, to secure £1,000, charged on the company's undertaking and 
peoperty, present and future. Holder: L. Н. Vulliamy, Ipswich. 

James Keith & Blackman Co., Ltd.—Issue on April 10th, 


1923, of £200 debentures, part of a series already registered. 


Expert Electrical Co., Ltd.—Particulars filed of £1,350 
debentures authorised April 13th, 1923, charged on the company’s undertaking 


and property, present and future, including uncalled capital, the whole 
amount being now issucd. 


Palmer, Riley & Co., Ltd.—Further charge on certain 
land and premises in Accrington, dated March 27th, 1923, to secure £300. 
Holder : O. Clegg, 93, Dowry Street, Accrington. | 

Radio Appliances, Ltd.—Particulars filed of £1,000 deben- 
tures authorised April 9th, 1923, charged on the company's undertaking 
and property, present and future, including uncalled capital, the whole 
amount being now issued. 


Edmundson’s Electricity Corporation, Ltd.—Satisfaction 


in full on February 21st, 1923, of charge dated April 13th, 1920, securing ^ 


£75,000 6{ per cent. three-year notes. 


Radio Cemmunication Co., Ltd.—Satisfaction in full on 
March 31st, 1923, of debentures dated October 24th, 1921, securing £23,000. 


Telegraph Construction and Maintenance Co.. Ltd. 
(1.147 C).—Return dated March 22nd, 1923. Capital, £896,400 in £12 shares. 


All shares taken up. £448,200 paid; £448,200 considered as paid. Mortgages 
and charges, nil. 


W. T. Glover & Co., Ltd. (56.124). —Return dated April 
Sth, 1923. Capital, £214,850 in 100,000 preference and 114,850 ordinary shares 
of £l each. All shares taken up. £117,000 paid on 67,000 preference and 
50.000 ordinary; £97.850 considered as paid on 33,000 preference and 64,850 
ordinary shares. Mortgages and charges, nil. 


Charing Cross, West End and City Electricity Supply Co., 
Ltd. (29,122).—Return dated March 22nd, 1923. Capital, 
£2.100.000 in 130.000 preference, 130,000 ordinary, 80.000 City undertaking 
preference, and 80,000 City undertaking ordinary shares of £5 each. 80,000 
preference, 80,000. ordinary, 80,000 City undertaking preference, and 70.000 
City undertaking: ordinary shares taken up; £1,200,000 paid on the preference, 
ordinary, and Citv undertaking preference shares; £350,000 considered as 
paid on the Сиу undertaking ordinary. Mortgages and charges, £1,336,178. 


Northallerton Electric Light and Power Co., Ltd. 
(53,301).—Return dated March Ith, 1923, Czpital, £6,500 in 2.900 preference 
shares of £1 each and 12.000 ordinary shares of 6s. each. 1.161. preference 


and 7,829 ordinary shares taken up; £3,509 14s. paid. Mortgages and 
charges, £3,900. 


City of London Electric Lighting Co., Ltd. (34,406).— 
Return dated April 4th, 1923. Capital, £2.000,000 in 400.000 6 рег cent. 
“rst preference, 300,000 B per cent. second preference, and 800.000 ordinary 
shores of £l each, and £540,000 undenominated. 400.000 first. preference, 
«00,000 sccond preference, and BOO ООЛ ordinary shares taken up; £1,500,000 
puid. Mortgages and charges, £900,000. 


A. L. Brown & Co., Ltd.—H. F. Mitchell. of 12, Foubert’s 


Tlie Regent Street, W., ceased to act as receiver or manager on March 
31st, 1923. 


Universal Welding Co.. Ltd.—Satisfaction in full on 
March 27th, 1923, of debenture dated June láth, 1920, securing 21,250. 


Electric Construction Co., Ltd.—Satisfaction to the extent 
of a further #9130 on March 27th. 1993, of first mortgage debenture stock 
eccured by trust deed dated December 16th, 1897, securing £200,000. 


Lancashire United Tramways, Ltd. (87.0141), —Return 
dated March 14th, 193 Canital, £290,000 in £1 shares. 192.878 shares taken 
un £7 mid; £1?) 871 considered as paid. Mortgages and charges, £545.00 
(£274 0€). rior tien debenture stock and £296 700 eecond mortgage debenture 
stock) © Deferred deh-nture stock iesued, having no charge over the assets 
of the company, £83,390. 


* A further £40,000 of this stock has been deposited as security for possible 
advances. 


^ Hindhead and District Electric Light Co., Ltd.—Issue on 
March 27th, 1923, of £100 debentures, part of a series already registered. 


Oxford Electric Co., Ltd. (34,685).—Return dated March 
16th, 1933. Capital, £175,000 in £5 shares (20,000 ordinary and 15,000 prefer- 
ence). 20,000 ordinary and 11,000 preference shares taken up. £122,550 paid, 
including £1,550 paid on 310 shares forfeited. £34,000 considered as paid on 
6,800 shares. Mortgages and charges, £75,000. 


National Conduit and Cable Co., Ltd. (59,251).—Return 
dated December 315, 1922. Capital, 21,000 in £1 shares. All shares taken 
up; £7 paid; £993 considered as paid. Mortgages and charges, nil. 


Mather & Platt, Ltd. (60,387).—Return dated March 13th, 
1923. Capital, £2,500,000 in 40,000 preference shares of £10 each and 
2,100,000 ordinary shares of £1 each. 40,000 preference and 1,363,660 ordinary 
shares taken up. #10 per share called up оп 29,200 preference and £l per 
share on 338,660 ordinary. £630,660 paid; £1,133,000 considered as paid on 
10,800 preference and 1,025,000 ordinary. Mortgages and charges, nil. 


Dynamic Electrical Co., Ltd. (104,436).—Return dated 
December 3lst, 1922. Capital, £100,000 in £1 shares. Seven shares taken up. 
£7 paid. Mortgages and charges, nil. 


Newcastle and District Electric Lighting Co., Ltd. 
(28,022).—Return dated March 30th, 1923. Capital, £300,000 in £10 shares. 
All shares taken up. £297,500 paid; £2,500 remains in arrears. Mortgages 
and charges, £322,860. À i 


2 | 


% . 


CITY NOTES. 


At the annual meeting, on April 18th, 
West London the chairman (Mr. Harry Kahn) said that 
and Provincial the Chiswick Electric Supply Corporation, 
Electric Supply Ltd., from which the company derived the 
Co., Ltd. - whole of its revenue, was paying a divi- 
| . dend of 10 per cent. as against З per 
cent. last year, increasing the balance of profit and loss 
of the company from £5,209 to £6,676. Of this amount 
the actual profit was £0,320, which the directors proposed 
to allocate as follows:—A dividend of 6 per ‘cent. for 
the year on the cumulative preference shares; 44 per cent. on 
the funding certificates; and 6 per cent. on the ordinary shares. 
The balance of about £1,800 would be applied to the redemp- 
tion of funding certificates. The chairman then reviewed the 
results of working of the Chiswick Electric Supply Corpora- 
tion (vide Etro Rev., April 13th), and the report und accounts 
were adopted. | | 


The report for 1922, which was presented 
British at the annual meeting held on Monday, 
L. M. Ericsson stated that the result shown reflected the 
Manufacturing severe depression through which traders 
Co., Ltd. generally and telephone manufacturers 
particularly had been passing during the 
last 18 months. The present outlook is brighter and hopes are 
entertained that the figures for 1923 will show a decided im- 
provement. After writing down stocks to present-day values, 
and making allowance:for depreciation of buildings, plant, 
&c., income tax, and interest on debentures, the net profit 
amounts to £10,681, to which is added £47,232, the amount 
brought forward (after adjustment of Corporation’ Profits Vax 
for 1921) so that the available balance is £57,913. After pav- 
ment of the preference dividend £5,999, 8 per cent. (free cf 
Income tax), is to be paid on the ordinary shares £8,001, leav- 
ing £43,913 to be carried forward, subject to payment of Cor- 
poration Profits Tax for 1922. The suin of £15,000 set aside 
ut the last annual meeting for contingencies has been used 
partly as extra depreciation of tools and the remainder for 
additional depreciation of stocks. 
Resolutions were submitted to the meeting regarding the 
directors’ remuneration, and the rate of interest on the first 
mortgage bonds created in 1912. 


The directors’ report for 1999, whi-h is 

Calcutta to be submitted at the annual meeting on 
Electric Supply April 30th, records an increase in the energy 
Corporation, sold from 43,078,983 kWh to 51,595,579 
Ltd. kWh: the number of houses connected in- 
creased bv 404 to 12,882. The gross revenue 
was £519,201, as against £432,179, and the net revenue rose 
from £216,977 to £255,681. "The last amount, with a balance 
of £43,230 brought forward, gives an available total of £328,911 
which it is proposed to allocate as follows : —Depreciation and 
renewals fund, £68,149; debenture interest, £41,039; prefer- 


ence dividend, £41,040; interim dividend on ordinary shares, 


£21,500; interest on consumers’ deposits, £2,004; bank inter- 
est, £3,287; debenture sinking fund, # 18,054; and reserve for 
taxation, £7,523. The balance of £119,924 is dealt with as 
follows :—Writing off of cost of debenture and share issues, . 
£15,642; transferred to reserve, and depreciation and renewals 
funds, £12,267; insurance fund, £2,000: final dividend of 6 
per cent. (actual) on the ordinarv shares, inaking 10 per cent. 
for the year, plus a bonus of 1 per cent., 234.439; leaving 
£34.438 to be carried forward. It is proposed to grant the 
staff in India a bonus equivalent to 2 per cent. of the net 
Indian profit. | 
During the year an issue was made of 125.000 ordinary £1 
shares at а premium of 2s. each, and 125,000 prefererre £1 
shares at par. Under the Trade Facilities Act a guarantee 
was obtained for a loan of £500.000 оп the security of a 
second mortgage debenture. Of this sum £200,000 was paid 
during the year. 
e 
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The report for the year ended December, 
1922, which was submitted at the annual 
Meeting on Wednesday, states that the 
balance to the credit of pront and loss 
account (including £55,599 brought forward and amounts trans- 
tered from reserves previously set aside and no longer required) 
was £315,265. Out ot this debenture interest required £20,902; 
interest on 8 per cent. secured notes, £1UU,UUU; trustees’ tees, 
£360; dividend of 6 per cent. on the preterence shares, 
£41,914. A dividend on the ordinary shares at the rate of 
5 per cent. per annum, less tax, will absorb £56,106; leaving 
to carry forward £65,933. |“ Although the orders received 
during 1922 showed a marked improvement on the previous 
year, the general depression in trade... continued during 
the greater part of the year. ‘lhe position was further aggra- 
vated by the engineers' dispute, which lasted for fully three 
months, and gravely hampered all engineering concerns in this 


English Electric 
Co., Ltd. 


country." During 1922 the directors have pursued an active . 


policy abroad, taking special measures for the representation 
of the company in countries offering business which it was 1n a 
position profitably to undertake. "1he results of these develop- 
ments, combined with the closest attention to economy at 
headquarters and in the works, have made it possible to show 
a return which otherwise could not have been secured. * In 
addition to the extension of the business geographically, the 
technical development of the company's products has been con- 
tinued and expanded. "һ.в activity has directly resulted in 
several important contracts being secured, particularly in rail- 
way electrification and water-power development schemes.'' 
The directors have persevered in their policy of reducing the 
stocks of material on hand to the lowest workable margin. 


This accounts to a considerable extent for the figure in the ' 


balance sheet which gives the value of the stocks and work-in- 
progress, and, it will be observed, 1з less by approxi- 
mately £366,000 than the corresponding figure for the previous 
year. 

The accounts for the past working year 
of the Società Elettrica Negri, of Genoa, 
whose capital ів 110,000,000 lire, showed a 
considerable debit balance. The principal 
reasons for the loss are the difference on exchanges, and the 
depreciation of securities and credits. 

ihe Società Italiana dei Forni Elettrici е dell’ Elettro- 
carbonium, of Rome, has decided to reduce its capital trom 
1,UJ0,U00 to 3,000,000 lire, and eventually to raise it to the 
former figure again. | 

For 1922 there was a gross profit of 
Madras Electric £31,000. After debiting interest and 
Tramways London office expenses, providing for de- 
(1904), Ltd. — benture stock sinking fund, and putung 
£10,000 to depreciation and renewal 
account, the balance is £11,110, plus £6,436 brought forward. 
The preference dividend, less tax, absorbs £6,000; 7 per cent., 
free of income tax, is to be paid on the ordinary shares; and 
£17,999 is carried forward. ‘The traftic receipts and running 
expenses in rupees showed increases of 14.4 per cent. and 
9.4 per cent. respectively on 1921. Motor-'bhus competition con- 
tinues, causing considerable additional. wear and tear to the 
rouds which the company bas to maintain in accordance with 
Its concession. 
Road and Bodyguard Road was opened on December 2th, 
giving an accelerated service and increased trattic; other 
steps are being taken to overcome the 'bus competition. 


The accounts for 1922 shows that after 

British Electric paving all inanufacturing costs and ex- 
Transformer = penses of administration there remains a 
Co., Ltd. net profit of £20,429, plus £12,708 brought 
forward, making £33,137. It is proposed 

to place to depreciation reserve £4,000. The preference divi- 
dend of 7 per cent. for the year requires £21,000, and £8,137 is 
to be carried forward. For the previous year the dividend 
was 10 per cent. plus a bonus of 24 per cent. Meeting: 


May Ist, London. 

The Emag (Electricity Co.) of Frank- 
fort-on-Maine, intends to pay a dividend 
at the rate of 150 per cent. for 1922, this 
comparing with 22 per cent. in the pre- 
_ vious year. 

The Felten & Guilleaume (Carlswerk) Co., of Cologne- 
Mulheim, proposes to pay a dividend at the rate of 80 gold 
pfennigs (about 10d.) per share of 1,000 marks nominal for 
1922, this being equivalent to 4,000 paper marks. 

The Electricity Supply Co., of Berlin, records gross profits 
from the operation of supply works amounting to 30,940,000 
marks for 1922, comparing with 13,540,000 marks in the pre- 
vious year. Out of the net profits of 17,450,000 marks 


Italian 
Companies, 


German 
Companies. 


(5,150,000 marks in 1921) the directors recommend a dividend | 


ae ne rate of 30 per cent., as contrasted with 16 per cent. in 
1921. 

The Bergmann Electricity Works Co., of Berlin, reports 
gross profits for 1922, including 1,573,000 marks brought. for- 
ward. amounting to 437,694 (ХЮ marks, as compared with 


69,407,000 marks in 1921. After defraying general expenses, . 


interest on loans, and depreciation, the net profits are returned 
at 341,847,000 marks, as against 19,573.000 marks in the pre- 
vious year. It is proposed to pay a dividend at the rate of 
200 per cent., this contrasting with 20 per cent. in 1991. 


The extension of the tramway in Mount - 


Net profit during 1922, £787,601, plus 
£71,243 brought forward. After meeting 
the preference dividend, and total dividends 
of 17 per cent., free of tax, and a bonus 
of 3 per cent. on the ordinary shures, £200,000 ıs being put to 
reserve, £70,000 to stati pension fund, and £194,170 carried 
forward. The result of the trading of the Indian, Australian, - 
Chinese and Japanese Branches was only included up to 
August 3156, 1921, being for eight months. е present balance 
sheet includes the returns from these branches up to September 
JUth, 1922 (thirteen months). "Ihese branches, and the com- 
pany’s other business abroad, bave contributed to the con- 
siderable augmentation of the profit, which has also been 
favourably attected by the cessation of the E.P.D. and the re- 
duced Income, Tax. The new works in Australia have been 
completed and are actively in operation. The works in Japan 
have also been extended. The capacity of the works at 
Renfrew, Dumbarton and Oldbury, has been increased, in 
readiness to cope with the increase in business that is hoped 
for, and to reduce the cost of production. In view of the 
growth of the business, the ordinary share capital is to be 
doubled, and having regard to the expediency of conserving 
the resources of the company an amount equal to the paid up 
ordinary capital is to be taken from the reserve fund (as 
now proposed to be increased) and the share premium account, 
and applied in paying up in full a corresponding number of 
unissued ordinary shares, and these shares so paid up are to 
be issued to the ordinary shareholders at the rate of one new 
fully paid ordinary share for each ordinary share already held. 


Babcock and 
Wilcox, Ltd. 


British Thomson-Houston Co., Ltd.—<As abstracted in the 
financial] Press, the report for the year 1922 shows a profit of 
£494,592, compared with £509,259 for 1921. ^ Deducting in- 
terest on debentures and loans, £118,614, the net profit totals 
£375,978, against £350,818 for 1921. Including £230,704 
brought forward the amount now available is £606,682, from 
which the directors recommend placing to reserve £50,000, and 
to depreciation of plant account £82,959. It is proposed to 
maintain the ordinary dividend at 6 per cent., tax free, carry- 
ing forward £236,671. | | | 

Companies to be Struck off the Register.—The following 
companies will be struck off the Register at the expiration 
of three months unless cause is shown to the contrary :— 

F. Husband, Ltd. 

Rotherham Electrical Engineering Co., Ltd. 

Steel's Electric and Engineering Co., Ltd. 

Tungsten and Rare Metals Co., Ltd. а 

Birmingham District Power and Traction Co.—Net 
revenue for 1922 from tramways and from dividends and in- 
terest on investinents £58,788. After deducting administration 
and general expenses, payments to local authorities, income 
tax, insurance, debenture interest and sinking fund charges, 
providing for renewals, and paying the preference dividend, 
it is proposed to pay a dividend on the ordinary shares at 
the rate of 5 per cent. for the year and £3,959 is to be 
carried forward. 

Montreal Companies.—Montreal Light, Heat and Power 
Consolidated Co., dividend at the rate of 6 per cent. per 
annum, for the quarter ending April 30th. Montreal Light, 
Heat & Power Co., a dividend at the rate of 8 per cent. per 
annum, for the same period. 

Ever-Ready Co. (Great Britain), Ltd.—Final dividend of 
64 per cent. on both the preference and ordinary shares, 
making 10 per cent. for the year. 


The Oerlikon Accumulator Works.—The accounts of. the 
Accumulator Works Co., of Oerlikon, after having made pro- 
vision for depreciation, show net protits of 601,000 fr. for 1929, 
as compared with 615,000 fr. in the previous year. As in. 
1921, the dividend is at the rate of 20 per cent. on share 
capital of 2,900,000 fr. | | | 

City Electric Light Co., Ltd. (Brisbane).—Credit balance 
for year ended January, 1923, £90,877; interim dividend 
paid, £41,258; further dividend of 3 per cent. on the 6 per 
cent. preference; 34 per cent. on the 7 per cent. preference; 
and 5 per cent. on the ordinary shares, free of State Tax, are 
paid, absorbing £49,639. Carried forward £89. 


Prospectus.—North Metropolitan Electric Power ‘Supply 
Co., Ltd.—The prospectus was advertised on Monday last 
offering for subscription an issue of £350,000 54 per cent. · 
debenture stock at par. The list was to close on or before 
to-day, Friday. © | 2 

Stock Exchange Notices.—The undermentioned have been 
ordered to be ofhcially quoted :— | ` 

Melbourne Electric Supply Сотрапу.— 4300,000 6 per cent. redeemable 
general mortgage debenture stock. . 

River Plate Electricity Co., Ltd.—Net revenue for 1992, - 
£60.066. It is proposed to pay a dividend on the ordinary 
stock of 7 per cent., the same as for 1921, to place to general 
reserve £18,000, and to carry forward £9,680. | 

Peterborough Electric Traction Co., Ltd.—Net revenue for 
1929, £23,015, a decrease of £6,251. Expenses decreased by 


£3,841. Dividend on preference shares 6 per cent., carrying 
forward £202. 


Кашшнцын Power Co.—Quarterly dividend of 2 per 
cent, 


STOCKS AND SHARES. 

a awo а l ‘TUESDAY -EVENING. 
GILT-EDGED and’ investment stocks show no” diminution of 
strength in their prices. The markets for these are well main- 
tained. In spite of a little rush of new prospectuses during 
the past :few days, the offers of stocks and shares made by 
the newcomers have had no effect upon prices of existing 
securities, во eager is the public demand, во considerable the 
amount of capital available for such investments. The after- 
effect of the Budget continues to be favourable so far as it 
concerns the better-class issues, and it has had the effect of 
stimulating the boomlet in most industrial departments, the 
shares in which are in really active demand and with a con- 
stantly widening basis of public interest directed to them: 

The principal rise in the market for home electricity shares 
is one of 10s, in Urban preference, which has lifted the price 
to 42. This is due, of course, to the expectation that the 
dividend will ke augmented this year. Westminster ordinary 
at 9j are 7s: 6d. higher; Londons rose to 44, County of London 
to 2 and Charing Cross to 104. It is interesting to notice that 
County of London ordinary shares now stand at relatively the 
highest price of any. in the list, the return on the money, at 
the recently-declared 10 .per cent. rate of dividend, -being 
exactly 5 рег cent. or less than the yield ‘available from: the 
same company's preference sHares. The strength of ‘the ordi- 
пагу is a striking tribute. to the confidence of the shareholders 
in the progressive character of the undertaking. City Lights 
ure down a tritle to 2 5/16, a few. shares having come in 
during the past few days. Chelseas at 84 are again ё up. 
Bournemouth & Poodle second preference rose to 10... ` 

‘be manufacturing group is firm. General Electric prefer- 
ence and inglish Miectric. preference are both 6d. higher. 
Electric Constructions retain their improvement at 95s. 9d. 
The company’s dividend will.be declared within the course 
of the next few weeks; last week's reference to it in this 
column as having been announced was due to a regrettable 
confusion. One of the manufacturing companies has'in con- 
templation the issue of a substantial amount of new capital, 
detaila of which may be expected to reach the public within 
the first week or so of May. NE 

Babcock & Wilcox shares have been extremely lively.; The 
dividend of 9 per cent. made 17 per cent. for the year, with 
an additiona] 3 per cent., free of tax, bonus. Upon the an- 
nouncement, the shares gave way from 4}, but astute buyers 
picked up all the stock that was offered, and, within a very 
shart space of time the price was up to 4i, so showing a 
gain of no less than 7s. 6d. on the week, The reaction. which 
took place on the declaration of the dividend was due to dis- 
appointment at there being no announcement of a share 
bonus, but the report shows that the capital is to be doubled, 
and one new share will be given for every one at present 
held. Shares in all iron, coal, steel and engineering compan- 
les are in demand, and this department, like a good many 
others in the industrial market, is benefiting from the con- 
siderations that, with the Income and Corporation taxes 
lowered, all commercial undertakings of good character will 
go ahead. о a TH 

Callenders, British Insulated, Henleys, and British’ Alu- 
minium аге all better on the week. Тһе British Thomson- 
Houston Co. announces the same dividend,'Ó per cent., free of 
tax, as that of э year ago. . The year's profit comes out at 
£494,000, or £14,700 less, but the figures all round are good, 
and the company carries forward £37,000. m 

Shares in other companies which should be doing well out 
of the broadcasting business аге. not. much affected this week. 
Marconis have recovered half their last week's loss, harden- 
ing to 24, but while the broadcasting business remains in 
the muddle which obtains at present, people are not greatly 
attracted to these wireless.shares. Most of the Eastern cable 
stocks and shares are better, rises having occurred in Eastern 
Extensions, Westerns, Globes of both classes, and Eastern 
Telegraph ordinary. Great Northerns continue their advance 
and are now up to £30. Cuba Submarines hold their 10s. 
rise. | | | us 

Anglo-Argentine Tramways first preference, rallying further 
from their recent flatness, are 4 higher at 34, and the 5 per 
cent. debenture stock recovered to 81." The latter may be re- 
garded as one of the good second-class debentures in the 
industrial list. British Columbia stocks are better, and Mexi- 
cans firmed up, Mexican Light & Power first bonds putting 
on З points at 694. Home Railway: stocks are somewhat un- 
steady, Districts and Metropolitans both having fallen 4, and 
the market as a whole being in less favour than it was a 
month ago, before the labour troubles started muttering. 

The rubber share market is dull, owing to a further re- 
action in the price of the raw produce, but notwithstanding 
this, the subscription lists of one of the new issues closed. on 
Monday morning within a couple of hours of its having been 
opened. London & Suburban ordinary at la. 9d. are a little 
lower on the week. Numbers of America-Canadian & Power 
issues have gained two or three points without attracting new 
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SHARE LIST OF 


* Dividends paid free of Income Tax, 


` 


ELECTRICAL COMPANIES, 


К 5 ——— " E — M rt 
HOMNE ELECTRICITY COMPANIRBS. к 
j , Dividend. Price " E 
A | Кош. ———— À pril H. Rise or 7 Yield 
Е NP £ 1921. 1922. 1923. fall. ро. 

Brompton Ordinary /.. ... 1 19 mM - $96 — #611 4 

Charing Cross Ordinary С. б 9 14 108° +} 618 4 
do. do. do. 42% Pref. 5 4 4 ^ d^ — ^| 560 

Chelsea vs Sie ug ote 5 6 10 8j ~ : 621 8 

City of London "XM 1 14 15 25; —à 6910 
do. . do. . 6 % Pret. .... i 6. 6 98/- — . 6 4 4 

County of London MS 1 B. 10. 9 + We 500 
do. . do. 6% Prel... 1 6 6 tb — 64 4 

Edmundson’s Ordinary...  .. з Ni —, 2i + ё Nil 

,do..  6%рте. .. 6 127. — 4 = 618 4 

Kensington Ordinary ...  .. 5 юм 8 == 618 4 

London Eleotrio .. ..  .. 8 4 10 4ł ++ 681 
do. do. ` 6% Pref. .. 6 6 6 Ө — ‘6171 

Metropolitan SE ue e Ө 1 7 84 98/6 — 519 4 

‚ do. 44% Pre. 1: 4h d n — 56 0 

. Newcastle-on-Tyne Ordinary ... 1 Nil % 18 — 217 3 

: do, . 5 96 Pref. ... 1 Б 6 15/9 *9d. 67 0 

. do. . Q95Pret... 1 7 7 эз — 519 9 

Notting Hill, 6 per cent. Pref... 10 6 6 % — 69 9 

North Met. Eleo., 6 % Pref. ... 1 в в 1йха +64. 518 0 

Urban Ordinary ,.  .. з NAH — 18 s Nil 
do. 6% Pret. 6. @-—- 4 +4} BBB 

St. James’ and Pall Mall 6. 19 14 194 = 615 0 

South London ..  .. 4 7. 10 — 516 8 

South Metropolitan Pref, I 7 "5 а — . 51410 

Westminster Ordinary ... ^ ... b 10 12 9 *à 680 

Whitehall Elec. Invst, 7896 Pf. 1 "à "à 196 | — 7 13 10 

' Номе BAILS. 
Central London Ord. Assented Stock 4 4 n` - 511 1 
Metropolitan .. .. .. ,- 91 8) — 65 -1 5 9 8 
do. District... пв 1 8 55 -} s 9:3 
Underground Eleotrio Ordinary 10 Nil Nil 8i — Nil 
|; 46: д0. "А". " 1Y' NU Nl 96 — ^ Ni 
do, do. Income Stock 4 Бб 90 — . *689 
TELEGRAPHS AND TELEPHONES. 
_ Dividend, | 
Anglo-Am. Tel, Pref. ..  .. Stock 6 & 108xd - 5 16 0 
do. Def. ... E m Г] 84/6 „994 — $ 618 4 

Chile Telephone... ..  .. 5 6 в 64 = 416 0 

Cuba Sub. Ord. 7; 10- 7? 1 8 - 815 0 

Eastern Extension '..  .. -.10. 10 10° 183: +4 681 

Eastern: Tel. Ord.... s. ‘eo. Btook 10° 10 .. 1864 +1 878 

Globe Tel. and T. Orå. ... 7 10 10 10 188. +8 5 60 
, do, do , Pref... .. 10 6. 6 . 114 +2 5644 

Great Northern Tel, ... ... 10. 24 22 . 80 + А 7 68 

Indo-Europesan .... .. ... 395 . 10. 10 si — 6 13 4 

Marconi ` e 5. 10 B A €. 600 

Oriental Telepbone Ord. x 1 2 19 32 — 45 5 

United R. Plate Те. .. .. 5 8 в % — .% 68 

West India and Panama — .. 10 Nil Nil 8. — Nil — 

Western Telegraph...  .. 10 10 10 188 +i *515 

. HOME AND FOREIGN TRAMS, &c. 

Anglo-Arg. Trams. First Pret. 6 | 5j 139 8 è +è 7173 
do. . до. nd Pref. 5 Nil 68 8 = 93 4 
do.. до 6%Deb. Stock 5 б 81 +1 635 

British Electric Traction Ord. ,„ 4 — "à — 6 010 
.do.. do. 6 96 Pref. [T] 6 6 99 >? 8 1 8 

Brasil Tractions...  ..  .. 100 Nil Nil 64." - . вз 

Brit. Columbia Bleo. Rly. Poe, Stock б б 868 +9 э 515 7 
do. do. Preferred is 5. 98/. 7% — *0 1 3 
do. do. Deferred | )* 8 194/- 884 =s *6 19 9 
do, do. Deb. 4 4 в + 663 

Lond. & Bub. Trac. 5 % Pref. 1 о э 11/. == озо 

London United Tram. Deb. ... Stock 4 4 бї io 6240 

Mexico Tram. 6% Bonds .. —' Nil Nil s — бав 
do. - 6%Bonds... — Ni Ni в} — Nil 

Mexican Light Common  .. 100 Nil Nil = — Nil 
do. . Pref. .. .. 10 Nil Nil 624 — Nil 
do. lst Bonds .. — Nil 6 i +3 740 

MANUFACTURING ComPANIEs. 

Baboook & Wilcox е œ 1 105 90 4à +À 490 

British Aluminium Ord. . 1 10 6 21/9 +19 412 O 

British Insulated Ord, ... 1 15 16 FII +95 6з 0 

Callenders... — .. Co 21, 15 ц 2% .* 4 6 910 
do. 6b Pref, .. .. 1 e 6 là — 515 7 

Crompton Ord. .. .. eee 1 10 5 3 — 618 4 

Edison-Swan Kr Мес - ue 1 10 Nil 4/8 = мі 
do. do. 6% Deb. .. ;. Stock 6 6 61 — 8 1 4 

Electric Construction .. ... 1 10 10 28/9 — 6 19 9 

English Electric ... ee сме € Me 8. 6 17/9 — 519 8 
do. do. . Pref, ...  .. 1 6 6 19/6 +62. 6 8 1 

Gen. Elec. Pref. .. ... 1 6à 64 233 +64. 6 I1 10 
do. Ord. ... 1 10 6 32149 — ‘412 0 

Henley КЕ 1 15 15 2% +1 6з о 
do. 44 Pref. í 5 44 < ai — 5 210 

India-Rubber sa йу _ аё 1 10 — 3 = — 

Met.-Vickers Pref. . me  .. 9 8 8 94 = 6 80 

Siemens Ord. 0. 1 10 пз — Nü 

Telegraph Con. .. .. .. 19 20 90 964 — 416 0 
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- .. COMPULSORY ARBITRATION . IN 


eg WA WO V 


‘TRADE DISPUTES. 


(BY А LEGAL CONTRIBUTOR) — 


ӨТКЕН апа ee oe atrikds naturally lead many 
people to ask an old question—Is it not possible to 
establish a Court to which all industrial disputes shall 
be referred, a Court whose decrees shall be plans 
upon employers and workmen alike? 

Great strikes are expensive not only to those imme- 
diately concerned, but to the country as a whole. It 
ix certain that if it were possible to set up such a 
tribunal, its inauguration would be hailed with satis- 
faction by the community. Compared to the cost of an 
ordinary strike, the expense of such a Court would be 
negligible. 

To some people it is matter for surprise that the 
Government has hitherto refrained from placing anv 
measure upon the Statute-Book which would have the 
effect of establishing a strike tribunal. The nearest 
approach to anything of the kind is to be found in the 
Industrial Courts Act, 1919, by which trade disputes 
may be submitted to з Court by the Minister of Labour, 
if both parties consent. The element of compulsion is 
wanting. The reason why the Government has re- 
frained from compelling arbitration is this—that 
hitherto no method has been devised for enabling an 
Industrial Court to enforce its decrees. It may be easy 
to declare that no employer shall pay less than a cer- 
tain wage for a certain piece of work, or to tell a 
workman that he is not entitled to demand more than 
so much per week. But how are such declarations and 
orders to be enforced?, Is it within the power of any 
Government, however well it may represent the will of 
the people, to insist that an employer shall keep a 
particular man in his employment? Can any: executive 
body appointed by the Crown compel a man to work if 
he choose to remain idle? ‘These are somè of the diffi- 
culties of those who seek to draft a Compulsory 
Arbitration Act. | 

It may be said, of course, that compulsory arbitra- 
tion has. not been tried in this country. This is true 
enough; but it has been tried and with very little 
success in our own Dominions. In this connection it is 
useful to refer to what took place some years ago in 
Australia. In 1903 the miners in the collieries of 
the northern district of New South Wales united by 
their lodges to form the Colliery Employés' Federation 
аз a legal entity under the Arbitration Act, so that the 
machinery of the Act. might be made applicable. The 
employers founded a similar union. The Arbitration 
Court was called on to give an award on disputed points 
between these two bodies, and it complied with the 
application, the award settling, tnter айа, а rate of 
ls. 9d. per ton as a hewing rate. The owners and 
miners were free to contract on the basis of the award. 
In January, 1903, the miners of the Rhondda Lodge— 
one of the lodges of the Employés’ Federation—being 
dissatisfied with the above rate, threw down their tools 
without notice, struck work, and rendered idle 
the mines of Messrs. Smeddon and Laidley, Ltd. These 
owners, parties to the award, proceeded against the 
Federation for penalties fixed in the award. The pro- 
ceedings were conducted in the Arbitration Court, and 
it was admitted during argument that the officers of the 
. Federation had tried to dissuade the particular lodge 
from acting as it had done, and had reprobated the 
strike; also, that it was customary in the case of con- 
tracts in that industry that fourteen davs' notice should 

he given in order to enable a master or a miner legallv 
to terminate the contract of service. The Court held 
that. as regarded the Federation, no breach of the 
` award had occurred. The fact that the officers of the 
. Federation, immediately on learning of the resolve of 
the Rhondda miners to strike, had endeavoured to get 


X 


| 


them back to sork ‚ав held to be веш cae M the 
Federation was not liable. There remained the miners 
of the Rhondda Lodge to be considered. 

The various points settled in and provided by the 
award had been observed. But the award had not made 
any. provision to compel a continuance of the contract 
under the terms of the award. However, as the miners 
had struck work without giving the usual fourteen days' 
notice, they would be liable to prosecution as strikers 
under a provision of the Arbitration Act. The position 
caused by this decision was not, to say the least, such 
as was to be expected from the work of a Court whose 
business it was to bring about a state of permanency in 
industrial matters. The expense and labour of finding 
an award were thrown away, as, on the judgment, it 
was in the power of either of the parties to terminate 
its contract under it by giving fourteen MS notice of 
its intention. 

Another case serves to show that the very men who 
invoke the mediation of the conciliation tribunal are 
not always prepared to accept its decision as final. 

In the early part of 1904 the Newcastle (N.S.W.) 
Coalminers’ Federation, consisting of а group of local 
trade unions, applied to the Court for a readjustment 
of the hewing rate. The employers, of course, were 
represented at the hearing of the application, which 


resulted, to the chagrin of the applicants, in a reduc- 


' tribunal nominated bv themselves, 
be referred to that tribunal which should be subject to 


tion of the rate. The men at two mines at Teralla, 
members of one union, immediately went on strike, in 
spite of the advice of their own officials. The strikers 
were theoretically liable to a fine or imprisonment for 
defying the decision of the Court ; but it was impossible 
to enforce the fine, because both the men and the union 
were without funds. | 

These instances are of long ago, and it may be 
the fact that since 1904 many decisions. of the com- 
pulsory courts in Australia and New Zealand have been 
duly observed on both sides. It is possible that in many 
cases working men will accept and abide by the decision 
of an impartial court. which has reduced wages where а 
reduction merely decided upon by employers will not be 
accepted. 

At all events, we should like to see the experiment 
tried in this country. It would not be expensive. It 
might be successful—or it might at least be an improve- 
ment upon the existing order of things. .. While no 
statesman has proposed any legislative measure dealing 
with this question, various suggestions have been made. 
The most recent is one which was made a year or two 
ago by the President of the Solicitors! Managing Clerks' 
Association. This gentleman made various proposals, 
which, although a little nebulous, are by no means un- 
worthy of serious consideration. The main points of 
his suggestion are: (1) That all disputes between em- 
ployers and employed, whether in a trade or а. profes- 
sion, concerning wages or conditions of service, should 
be included in the term ‘‘ Industrial Disputes." (2) 
That either party to a dispute should be entitled to have 
it referred for determination to a permanent tribunal to 
be established under the Industrial Courts Act, the 
tribunal to consist of three members of acknowledged 
impartiality. (3) That if both sides agreed to a special 
"the dispute should 


the same rules and its decisions should have the same 
effect as those of the permanent tribunal. (4) That anv 
sacietv of employers or employés. representing . one-half 
or more of the persons emploved in the industry, or in 
the section of the industry in which the dispute. arose 
and within the aréa covered. by the dispute; should have 


power to refer the dispute to. the permanent tribunal. 
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(5) That the decisions of the tribunal should be binding 
on all employers and employés within the area of the 
dispute, which should be defined in the award, and any 
unton disobeying the award should be deprived of the 
protection afforded by the Trade Disputes Act, 1906. 
(6) That after such reference, no strike or lock-out 
should be lawful, except for the purposes of enforcing 
the decision of the tribunal. (7) That the tribunal 
should have power to make its decision retrospective to 
the date of the reference of the dispute, and should also 
have power to enforce the attendance of witnesses and 
the production of books, &c., to enable it to arrive at a 
just conclusion. (8) That the tribunal should have 
power in special cases, such as old age or partial in- 
capacity, and upon such terms as it should think fit, 
to exempt any individual from the operation of an 
award. (9) That the proceedings of the tribunal should 


be public except where both parties to the dispute desired 
that the court should sit sn camera. 

Mr. P. F. Froud, who was responsible for these 
interesting suggestions, made one which, so far as the 
writer is aware, is entirely novel. He would deprive 
any trade union which fails to acknowledge the autho- 
rity of the Court of the benetit of the Trade Disputes 
Act. It may well be that the prospect of being placed 
without the pale of that Act—a measure to which the 
large powers now enjoyed by the unions are almost 
entirely due— would have a very considerable influence 
in making them abide by the decrees of the Court. 
Whatever view may be held as to tlie wisdom of even 
attempting to settle trade disputes by compulsory arbi- 
tration, it is manifest that unless the element of com- 
pulsion is continued until judgment the whole scheme 
must fail. 


PENSIONS FOR WORKERS.. 


| CoMMUNICATED. | 


NOT the least attractive of the conditions of Government 
and municipal service is the payment of pensions under 
certain conditions to permanent employés. The gradual 
acceptance by employers of the view that they have a 
social obligation towards their workers has led to many 
inquiries being made of the Industrial Welfare 
Society, of 51, Palace Street, Westminster, S.W.1, re- 
garding the possibilities of inaugurating superannua- 
tion schemes, and the Society has prepared an interest- 
ing Memorandum for the general guidance of firms 
which have this subject under consideration. 

Many schemes having innumerable variations have 
already been adopted, and the suggestion set forth in the 
Memorandum deals only with the general inethods which 
can be emploved to build up a fund. The subject of 
Life Assurance is also touched upon, because in many 
cases it has proved advantageous to make provision in 
the same fund both for superannuation and for life 
assurance. In addition, brief mention is made of group 
assurance Which has been largely adopted amongst big 
firms in America. 

The difficulties attached to the adoption of a super- 
annuation scheme by the ordinary industrial firm are 
inherently greater than those which apply to the pen- 
sion scheme of a Government department or a munici- 
pality. Although pensions paid by the latter are often 
considered as being in the nature of deferred pay, such 
pensions have the security of the payer of rates and 
taxes, whilst on the other hand, the industrial firm is 
subject to the possibilities of fluctuating trade and the 
keenness of competition affecting profits, with their con- 
sequent effect upon the security both of employer and 
employé. 

In considering the possibility of a scheme, a conten- 
tious point at once arises: whether pension funds 
should be contributory or non-contributory. Many 
examples of both methods are in operation, the former 
being in a majority—in which case it is a common prac- 
tice for the emplover and the employé to contribute an 
equal proportion—generally an amount representing 
about 4 per cent. of the emplove’s wages—the employer 
contributing an equal amount. 

The proportion of wages pavable by different trades 
varies to a considerable extent, and if a fund is estab- 
lished the cost of production is increased to that extent, 
but where a firm forms its own fund, the Government 
grants concessions which are not enjoyed by an assur- 
ance company, thereby reducing the amount payable by 
the firm without detriment to the emplové. 

In the first place, that. portion of the cost borne by 
the firm by wav of contribution is allowed as a working 
expense, provided such portion is paid by annual or 
regular contributions. If the contributions are irregu- 
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lar, the Government inay either treat it as an expense 
at the time of payment or spread it over a period of 
years. In the second place, the interest on the fund is 
allowed to be free of tax, or, in other words, if the 
money is invested at, say, 5 per ceiit., the gross interest 
is udded to the fund each year. A` further concession 
provided by Section 32 of the Finance Act, 1921, is 
that a firm, or the employés of the firm, may form a 
scheme of life assurance under the Friendly Societies 
Acts, when the interest on the fund will not be subject 
to income tax, provided the sum payable \at death or 
on the attainment of a specified age doa ры: exceed 
£300 in any individual case. 

Details of two schemes are given in the Memoyandum. 
Under scheme ‘‘ A ’’ pensions are paid on a scale which 
is governed by length of service and salary ү 
ment, the pensionable salary being generally the average 
salary or wage received during D, 7, or 10 years йшїле- 
diately preceding retirement. The pension may be one- 
sixth of the salary for each year of service, with a maxi: 
muni of one-half or two-thirds of the retiring salary, or, 
in the case of unskilled or semi-skilled wage-earners, 
of, say, 30s. per week. A retirement age of 55 years 
is generally fixed, with power to extend the age limit in 
exceptional cases. 

If an employé is compelled to retire through а com-* 
plete breakdown of health, the before-mentioned scale 
applies if a certain number of years’ service have been 
completed. If less, the payments made, with interest 
thereon, ure paid over or applied towards maintenance. 
Where an employe leaves the service of the firm, it is 
usual to return the contributions, with interest. 

Should death occur before superannuation, contri- 
butions, with interest, are generally returned. If after 
superannuation the balance, if any, between the contri- 
butions and the superannuation paid, is handed to the 
beneficiaries. 

Scheme '' B," which is sometimes adopted, is known 
as the '' money purchase ’’ scheme of superannuation. 
The principle is that each vear’s contribution goes to 
purchase a certain amount. of pension, and the total 
pension is the sum of the various amounts of pension 
secured by each year’s contribution. Such a scheme 
ean be adopted in the case of a firm having а profit- 
sharing arrangement with its employés, and if in 
some years а large surplus is available, the surplus, with 
the contributions of employés, can be applied to pur- 
chase substantial additions to the future pensions pay- 
able. : l 

Schemes can be inaugurated in conjunction with an 
insurance company, many of which are now prepared 
to issue policies. but where a firm forms its own fund, 
one of the most important questions arising is the posi- 
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tion of the fund if the firm goes into liquidation, as the 
trustees of that portion of the fund invested in the busi- 
ness would only rank as ordinary creditors in the 
liquidation. Due to this possibility, it is usually advis- 
able that funds should be invested in trustee securities, 
or, if left in the firm, invested in the form of a secured 
loan. In the case of a public utility company, or 
where the probability of failure is not very great, there 
does not appear to be the same risk attached to invest- 
ment with the firm. | 

Group insurance is the practice of assuring through 
an outside agency, without medical examination, the 
whole body of employés or definite groups, this 
method giving a benefit that age or physical disqualifica- 
tion might prevent. A lump sum or the equivalent of 
a year's salary is paid to the beneficiary of an employé 
dying whilst in service. The average cost to the em- 
ployer is about 20s. or 25s. per cent. of thesum as- 
sured, but group assurance has not been received with 
much favour in this country, though several firms have 
schemes in operation. 

Many other important details could be dealt with, but 
sufficient has been written to prove that such schemes 
are worthv of consideration and, if possible to adopt, 
likely to prove beneficial both to employer and employed. 


TRADE STATISTICS OF HOLLAND. 


THE following statement, showing the imports and exports 
of electrical and similar goods into and from Holland during 


the year 1922, is compiled from  recently-issued statistics. 
The figures for 1921 are added for purposes of comparison and 
notes of any increases or decreases are given. 


IMPORTS. 
1921. 1922. Inc. or Dec. 
Florins. Florins. 


Electric generators, motors, transformers and 
rotary converters.— 


Total .. 13,264,000 7,166,000 — 6,098,000 
From Germany . 9,046,000 4,786,000  — 4,260,000 
» Great Pritain 740,000 577,000 — 163,000 
4 Switzerland 2,328,000 919,000 —1,416,000 
„ Belgium 315,000 369,000 + 47,000 
Wireless apparatus.— 
Total 565,000 676,000 + 111,000 
From Germany À 269,000 417,000 + 148,000 
,, Great Britain ... 170,000 121,000 — 49,000 
Telegraph and telephone apparatus.— | 
Total 8,614,000 6,350,000 — 2,264,000 
From Germany 3,038,000 2,834,000 — 204,000 
., Belgium 1,084,000 2,247,000 +1,163,000 
Other electrical apparatus and instrumcents.— 
А Total 8,258,000 5,465,000 -2,793,000 
From Germany 6,216,000 4,119,000 —2,097,000 
,, Sweden 398.000 554,000 + 156,000 
», Great Britain ... 419,000 203,000 — 216,000 
Steam boilers.— 
Total .. 8,938,000 3,413,000 - 5,125,000 
From Germany e... 9,911,000 1,445,000 – 9,066,000 
,; Great Britain .. . 4,061,000 1,760, - 9,301,000 
Portable generating sets.— 
Total .. —.. 1,000 20,000 4- 28,009 
Telephone cable.— | 
Total ... 4.576.000 — 1,967,000 - 9,609,000 
From Germany T 3.376.000 1,703,000 — 1,673,000 
Great Britain ... 1,079.000 231,000 — 848,000 


э» 


Other paper-ingulated lead-covered cable.— | 


Total 6,332,000 2,999,000 — 3,333,000 
From Germany 5,887,000 2,771,000 —3,116,000 
,; Great Britain ... 346,000 214,000 — 132,000 
Other lead-covered cable.— 
Total 2,049,000 1,481,000 — 618,000 
From Germany 1,355,000 1,210,000 — 145.000 
Rubber-insulated copper wire or cable.— 
Total 1,326,000 1,196,000 — 130,000 
From Germany 1,056,000 1,017,000 — 39,000 


1921. 192. Inc. or Dec. 
Florina. Florins. 


‚ Copper wire or cable insulated other 


than with rubber.— 
| | 591,000 227,000 — 364,000 — 


= Total 
Steam engines and turbines.— 
Total 7,934,000 5,213,000 — 2,721,000 
From Germany 9,163,000 2,075,000 — 88,000 
„ Great Britain ... 5,100,000 2,511,000  — 2,589,000 
EXPORTS. 
Electric generators, motors, transformers and rotary 
converters.— | 
Total 3,161,000 2,114,000 —1,047,000 
To Germany 371,000 444,000 + — 67,000 
„ Belgium ... n .. 396,000 721,000 -r 195,000 
„ Dutch East Indies .. 1,613,000 412.000  — 1,901,000 
, Spain sik id 53,000 147,000 + 94,000 
Wireless apparatus.— 
Total 226,000 335,000 + 109,000 
To Germany И n Ы 48,000 е 
, Great Britain  ... г * 12,000 Ы 
‚‚ Dutch East Indies ... * 204,000 * 
Telegraph and tclephone apparatus.— 
Total 519,000 449,000 — 77,000 
To Great Britain 48,000 461,000 + 113,000 
,, Dutch East Indies 234,000 184,000 — 50,00) 
Other electric apparatus and instruments.-— 
Total 1,401,000 766,000  — 635,000 
To Germany 122,000 . 124.000 + 2000 
» Belgium... . 73,000 66000 — 7,000 


” Dutch East Indies 1,126,000 — 452,000 674.000 


Steam Мейр 


Total  ... 2,029,000 1,709,000 — 320,000 
To Dutch East .Indies 1,501,000 1,492,000 — 9,000 
Insulated copper wire and cable.— 
Total 9,898,000 2,085,000 — 813,000 
To Belgium 210,000 253,000 + 48,000 
„ Great Britain ; 739,000 363,000 — 376,000 
„ Dutch East Indies 957,000 605,000 — 382,000 
„ Norway ... sais .. 200,000 136,000 — 64,000 
; Denmark ms P 29,000 160,000 + 131,000 
Metal-filament lamps.— 
Total . 22,101,000 92,313,000 + 212,000 
To Belgium . 9,019,000 1,350,000 — 669,000 
„ Great Britain . 9,175,000 1,134,000 — 1,041,000 
, France . 3,892,000 5,109,000 +1,287,000 
„ Italy . 8,141,000 2,665,000 — 476,000 
„ Spain . 1,541,000 918,000 — 623,000 
, Argentina . 92,168,000 2,723,000 + 555,000 
yy Brazil 592,000 959,000 + 367,000 
,, Canada 785,000 893,000 + 158,000 
,, Australia Ка 919,000 1,263,000 + 344,000 
„ Dutch East Indies 875,000 260,000 — 615,000 


Со 


(Florin or Guilder=about 1s. 8d. 
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The Tramways and Light Railways Association.—The 
headquarters of the Association for the fifteenth annual con- 
gress, June 21st and 22nd, will be at the Hotel Metropole, 
Swansea, but accommodation has been reserved at three or 
four other hotels. Delegates will have the opportunity of 
travelling in reserved coaches from Paddington on June 90th. 

Following the annual general meeting on June 2lst, Mr. 
А. W. A. Chivers will read a paper entitled ‘‘ Tramways: 
and Some of To-day’s Problems." ‘The Swansea Tramways 
Co. will entertain the visitors at a luncheon, and for the 
afternoon a motor trip to the Gower Peninsula has been ar- 
ranged. In the evening there will be a dinner at Hotel 
Metropole. | 

On June 22nd, Mr. W. E. Ireland, O.B.E., will read a 
paper on “Tramway Rolling Stock," the afternoon will be 
devoted to motor tours, and in the evening delegates will be 
the guests of the British Electrical Federation at a banquet 
at the Hotel Metropole. | 


Diesel-electric Ship Propulsion.—The first of the three 
electrically-driven ships ordered in England by the United 
Fruit Co., of Boston, was launched on April 17th by Messrs. 
Cammell Laird & Co., Ltd., at their Birkenhead yard. The 
La Playa ‘is to be propelled by 4-cylinder Diesel engines, 
directly coupled to d.c. generators, and her speed will be 
14 knots. Great economy in cargo space is said to be effected 
by the adoption of this type of machinery.— Daily Mail. 


Sa FS RES I TD a TE NR CE GM CU MEM M RR ECKE DT TE TE ES LEE EEE EL TED ВОРНЕР, 


672 | THE ELECTRICAL REVIEW. (Vol. 99, No, 2,370, APRIL 27, 1928. 


SE ERS IE ER TS BF Sa ST TA RENTUR UNT a I TIO SRT D aa E NUS NECI I IP CIS TITRE OT TE TTL ITE LEI, 


THE X-RAY EXAMINATION OF MATERIALS. 


Ву А. а. WARREN, M.Sc, M.LE.E.," F.Inst.P. - 


(Abstract of lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tas inspection of metals by X-rays is designed to detect faults, 
lack of homogeneity, flaws, cavities, foreign materials, bad 
workmanship, &. It can be applied to sealed bodies which 
i$ is undesirable or unsafe to dismantle—as shells. Such work 
demands quite commonly the '' hardest °’ or most penetrating 
radiations that can be obtained, and the application of the 
method is only limited by the construction of tubes and eub- 
sidiary gear to withstand and produce the pressures that are 
required. The energy of à ray 18 given by the expression hy 
where y is the frequency and h is Planck's universal соп. 
stant. X radiation is distinguished. by the relative greatness 
of tbe quanta involved and is produced in. the X-ray tube by 
the rapid deceleration of electrons of considerable energy. An 
electron hurled against the target is brought to comparative 
rest in а euccession. of atomic impacts. giving out an 
X-ray at each. Much of the radiation produced suffers 
continuous degradation in the body of the target, but 
& certain small amount escapes and is represented 
roughly in distribution as shown in fig. 1. The short 
wave-length limit is defined by Planck’s equation hy = Ee, or 
in practical units Amin = 12,400/E The Angstrom units. 
limiting hardness of the radiation is defined by the voltage E. 
For the voltages being used the wave lengths are very short— 
about .06 to 12 Angstrom units, or of frequencies some thous- 
ands of times as great us those of visible light. Under suit- 
able conditions radiation which is characteristic of the atom 
bombarded is obtained. Or, when radiation traverses a 
material, absorption may occur which is characteristic of the 
absorbing atom. The effects are almost exactly anslogoua to 
the emission and absorption of line spectra in light, brought 


* INTENSITY 


Wave LENGTH 
Үс. 1.—DISTRIBUTION OF RADIATION. 


about by exchanges of electrons between the various orbits 
or conditions in the atom, with this difference—that the orbits 
involved in X-ray phenomena are those next to the nucleus. 
These are normally full and phenomena characteristic of the 
inmost or K ring can only succeed the complete ejection of an 


electron from this orbit, clear of the atom. The result is that 


K characteristic actions only become possible when the atom 
is hombarded by a quantum of greater intensity than that as- 
sociated with the K orbit. Line emission can then take place: 
absorption of radiation of higher frequency than the K limit 
is also possible. Fig. 2 shows the characteristic radiation 
emitted bv a molybdenum target at 25,000 volts. 

In the radiography of metals it may be assumed that volt- 
ages in excess of the K quantum limit are always used. (The 
critical voltages for iron and lead are respectively 7,100 and 
90,000). If a beam of monochromatic radiation of intensity 
е fall upon a homogeneous substance it will suffer the same 
fractional absorption for each unit of distance traversed. The 
intensity I, at a distance z below the surface will thus be 
1. eer where ц is the fractional fall of intensity per unit 
distance. It is usually more convenient to use the mass absorp- 
tion coefficient u/p, instead of u. p being the densitv. The 
absorbed radiation may he divided into two parts, a fraction 
o Which is scattered per unit distance, unaltered in frequency, 
and a fraction z which is transformed and degraded, re-appear- 
ing as radiation of different frequency—heat, fluorescent radia- 
tion, and carpuscular radiation—so that д/р = с/р + т/р. 
In general, it шау be assumed that in comparatively low- 
voltage work the transformed radiation is greater than the 
scattered radiation, but that the order is reversed at greater 
penetrations. Except for very hard radiations the absorption 
coefficient may Бе expressed as: п/р = aA? + b or c/E* +b. 

Turning to the actual problem of radiography, it has to be 
considered how the properties of the riv& must be used to 
obtain the best result. The object to be radiogranhed is 


placed between the tube and the plate. The denser portions 
throw deeper shadows than the lighter parts. Only those 
rays which pass through unaltered and undeviated contribute 
to the production of an effective image. All scattered radia- 
tion which penetrates only helps to fog the plate and mask the 
image. Surface scratches on а block of metal, pro- 
ducing only the minutest variation in thickness, show 
up quite distinctly on a radiograph. If a scratch upon 
a piece of material, or a flaw in the interior be equal to a re- 
duction of the thickness from p to D — d the strengths of the 
emergent beams are Ie-“D and пен (0—0). The ratio is 


ed That is to say, it depends only upon the absorption in 
a làyer of the same thickness as the scratch or flaw and not 
at all upon the thickness of the metal. The absorption can 
theoretically be controlled at will by varying the voltage on 
the tube. When the voltage is emall n is big and so great 
contrast is theoretically obtained with low voltages. In practice 
excessive exposures would be required if D were big, and to 
render the exposure reasonable д must be decreased by in- 
creasing the voltage. Moreover, there is always a certain 
amount of scattered illumination on the plate, and although 
this decreases with reduction of voltage 16 does not fall во 
rapidly as the direct illumination. The contrast is, therefore, 
actually expressed by the ratio le—» (D —d) +8 to Ie—H#D 
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+s, which becomes unity when 4-0 or infinity. The 
optimum voltage increases with the mass of matter to be 
penetrated. | | | 

The problem facing the radiographer resolves itself into two 
parts :—(i) eliminating as far as possible all radiations which 
are not directly contributing to the formation of the image; 
and (ii) making the plate as sensitive as possible to the hard 
radiations. With regard to the first part, if it 18 desired to 
radiograph an object which calls for & moderate penetration, 
using rays which are projected vertically downwards, the 
plate is first placed on a thick shell of lead—this is to absorb 
radiation which passes through the plate and to prevent the 
fogging of the latter by scattered radiation from below. The 
object is then placed upon the plate and if it is regular 1t 
is completely surrounded by lead so that no radiation can pos- 
sibly reach the plate except through the object. If the body 
is irregular it is mounted on plasticine which is trimmed flush 
with the edge, and lead dust to a depth of several millimetres 
is distributed round it. The exposure is then made. (For 
higher penetration a lighter backing such as iron will often 
give better results.) Much reduction in exposure can be 
effected by the use of intensifying screens and by increasing 
the absorptive power of the plate or film (fig. 3). Thin films 
are of little use; rays which have penctrated 2 in. of steel are 
rather scornful of two mils of emulsion. ‘* Duplitised ” films 
having a layer of emulsion on either side are commonly used. 
Oxides of lead and thorium are often added to the silver bro- 
mide to increase the absorptive power of the emulsion. In 
addition, intensifying screens of calcium tungstate placed in 
contact with the film produce a similar effect. The modern 
“Impex " plate is practically a combined plate and screen ; 
the latter is dissolved off after exposure. It is also common 
to place a sheet of tinfoil immediately behind the film. 

As has already been indicated, the greater the mass of 
substance to be penctrated, the higher is the optimum voltage 
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for good definition. It is commonly stated that 3 in. of steel 
is the practical limit of penetration. but that is a conservative 
estimate. If greater thicknesses are to be penetrated the 


voltage must be increased so that the amount of radiation | 


penetrating the material remains constant. 
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As examples of the penetration of metals X-ray photographs 
are reproduced. Fig. 4 shows a bad weld, and fig. 5 illus- 
trates the irregular construction of a brass ingot. 

For the production of X-rays a source of electrons and a 
source of high potential are required. 
Two methods are in common use for the 
production of electrons: (i) their evapo- 
ration from a hot filament, as in the 
Coolidge tube; and (ii) the bombardment 
of the cathode by positive ions, as in the 
gas tube. The pressure in a gas tube is 
never very low—about from 1 to 10 bars. 
The relation between the voltage across 
and the current through a gas tube 
depends very largely on its state of ex- 
haustion and the ‘hardness’ of the 
tube varies considerably. The voltage 
and the current cannot be varied inde- 
pendently. Modern technique demands, 
in general, the more controllable hot- 
cathode tube, in which the electrons are 
provided by an incandescent tungsten 
filament. The vacuum is much better 
than in а gas tube. The current in the 
tube is controlled entirely by the filament 
temperature and is independent of the | 
voltage at which the tube is worked. In the standard Coolidge 
tube the target is a solid block of swaged tungsten. 'Fhis may 
be worked white hot in the tube, when it can dissipate over 
a kilowatt by radiation continuously. The electron emission 
from the target is considerable, and all inverse voltage must 
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be suppressed, otherwise electrons are driven in streams of 
high velocity to the glass, quickly cracking it. 

- In a gas tube the focal spot is likely to wander and to de- 
pend in size upon the state of the vacuum and the voltage 
across and current through the tube. It 1s, in fact, largely 


positive. .A 
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` aperture. 


controlled by the space charge, which, in ionic conduction, is 
positive space charge tends to open out the 
vathode stream. In the Coolidge tube the space charge 
is negative and the glass differs only slightly in potential 
from the cathode until the anode arm is reached. e space 
charge is far more definitely related to the load on the tube 
than in the gas tube, and the size of the focal spot can be 
accurately predetermined by the position of the filament 
in the hood. | 

` The biggest problem in the electrical equipment is the high- 
pressure supply. A steady d.c. voltage is required but can 
rarely be obtained. It is extremely desirable that for the 
period during which the pressure is applied it should be main- 
tained as close to its maximum value as possible. Any ргев-. 
sure lower than the optimum voltage for the work in hand 
produces heat with little radiographic result. When the 
voltages are very low, say for spectrometric work, batteries 
or a d.c. generator may be used, but a limit is soon reached 
in this direction, and the direct generation of d.c. cannot be 
considered at present for general work. High-pressure. elec- 
trostatic machines have been used for low-current tubes, but 
at present they are not very practicable. For small powers 
the induction coil is perhaps the simplest solution. It involves 
no running machinery except the turbine interrupter, but 
when that has been said there seems to be little remaining in 
its favour, as the voltage is extremely variable; on no load the 
inverse approximates to the forward pressure and on load ex- 
ceeds it. Undoubtedly the best solution up ёо ће present is 
based upon the method used for obtaining a d.c. supply in 
radio work, i.e., by charging condensers from an a.c. supply 
rectified by thermionic valves. The simple but ingenious 
connections used by Coolidge and Hull are shown in fig. 6. 
This system involves four kenotrons, each capable of with- 
standing 100,000 volts, their filament transformers, . and 
high-pressure condensers capable of withstanding 100,000 
volts each, in addition to a 2,000-cycle „alternator. Such an 
outfit is expensive, comparatively inefficient, and costly in 
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renewals. In addition, the number of high-potential points is 
very considerable. For some time, at any rate, the most 
general outfit will consist of the absurdly-named '' interrupter- 
less" machine. This is simply a high-pressure transformer 
with a mechanical rectifier. The function of the latter is not 
only to rectify the h.p. current, but in addition to connect 
the transformer to the tube only near the peak of the voltage 
wave. The rectifier may һе driven by a synchronous motor, 
but the system works better when an inverted rotary is used 
for the l.p. a.c. supply with rectifying disks fitted on the 
rotary shaft. The transformer, the output of which is rectified 
in the manner indicated, does not give uniform potential across 
the tube. High-frequency oscillations of considerable: ampli- 
tude are produced. Two transformers have been designed 
and constructed in the Radiological Laboratory at Woolwich 
Arsenal. One is designed to give 30 milliamperes at 150,000 
volts continuously (X-ray rating). A transformer of this size 
would be capable of giving 9 kilowatts continuously under 
ordinary a.c. conditions. | 

For a great deal of future work it may Бе possible to con- 
struct the whole outfit as one unit. The transformer need 
have no expensive terminals but can be connected through its 
rectifier to the tube working in oil. The set can be reduced 
to a box with a pair of terminals, to which 250 volts will be 
applied, and X-rays will pass through a suitably disposed 
The voltage control may be effected by either an 
auto-transformer or by resistance in the primary circuit. The 
lecturer is inclined to favour a combination of the two 


methods. 


In conclusion, the lecturer considers that at the present 
moment the X-ray tube is a very useful appliance within its 
limits and research will extend the field of application very 
considerably. Critics of X-rays will never be satisfied ; having 
asked for the penetration of six inches of steel] and obtained 
it, they will ask for 19-in. penetration. The lecturer thinks 
that they will get the 6 in., and probably 19. . | 

Acknowledgment is made of the assistance received from the 


Director of Radiological Research and others at Woolwich 
Arsenal. 
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STUDIES FROM A WIRELESS LABORATORY. 


Ву W. H. ECCLES, D.Sc. F.R.S., M.LE.E. 


(Being the substance of an evening discourse delivered at the Боул. [INSTITUTION oF GREAT BRITAIN.) 


THE studies pursued in a wireless laboratory are mainly of two 
kinds: first, those directed to the solution of problems that 
have arisen in the development or use of practical apparatus, 
and, secondly, those aining at the application of novel 
principles or novel physical phenomena to the invention of new 
methods or apparatus. This discourse has to do with the 
latter, and attention will be devoted to some possibilities 
tested in the laboratory, but not yet tried on the large scale. 
The new methods to be first described are based upon the 


phenomena, not yet fully known in detail, which occur when 
one vibrating thing is caused to influence the vibrations of 
another thing. For the study of vibrations slow enough to 
be followed by the eye а new type of oscillator has been con- 


structed and is here exhibited for the first time, fig. 
{ being a diagrammatic plan of the apparatus. The 
horizontal magnet has a horizontal ebonite rod fixed 


to it at right angles, and the whole is suspended from 
a vertical torsion wire passing through the centre of gravity. 
The poles of the magnet confront two horizontal solenoidal 
coils connected in series with each other and with a battery 
and diode valve. Such a valve possesses the property that the 
electron current across the vacuum is sensitive to outside elec- 
trical influences if the electrodes have suitable relative positions 
—an ebonite rod charged by rubbing causes a diminution of 
the electron current when it approaches the, diode and 
allows the current to increase again when it recedes. The 


PERMANENT 
MAGNET 
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action of this diode-sustained pendulum is now easily explained 
by supposing it to be swinging and noticing that the ebonite 
rod as it moves to und from the diode causes an alternation 
of magnitude of the currents in, and the magnetic fields of, the 
coils, which 18 automatically in correct time relation to assist 
the motion of the magnet. By means of a small mirror fixed 
to the magnet and a lamp and scale, the building up of the 
motion from a small initial amplitude is easily seen. 

With two such pendulums the accordant state can be 
studied by eye observation. Dr. Winifred Ieyshon, who 
arranged the apparatus for exhibition, is engaged upon this 
task. As arranged for the investigation one of the pendulums 
is made the master by sending some of its current through 
ап auxiliary winding influencing the magnet of the other pen- 
dulum. The frequency of either the master or of the servant 
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master suddenly drags the servant into time and the throbbing 
ceases. If the movement of the condenser is continued the 
natural period of the electric oscillator is carried through and 
beyond resonance, and finally the servant breaks away from 
the master and the throbbing indicating their difference of 
frequency begins anew. 

The preceding experiments have carried us from vibrations 
at two per eecond to vibrations at 200 per second. We now 
pass to the problem of accordance when the vibrations are of 
a frequency of 200,000 per second. The electrical oscillator 
exhibited comprises a triode, an inductance, and capacity sub- 
stantially as in fig. 3, though of very different magnitudes. 
The detecting apparatus is an inductance coil and a variable 
condenser connected to a crystal detector, just as in manv a 
household crystal apparatus is used for listening to broadcast- 
ing stations. A galvanometer is connected to the crystal and 
a spot of light moves on the screen when the condenser is 
varied while the triode apparatus is in action. When a maxi- 
mum deflection is found the receiver is in tune with the 
triode oscillator. Another triode oscillator is now substituted 
for the first and varied in frequency until in tune with the 
crystal receiver. Clearly both triode oscillators are now of 
approximately the same frequency. Let them both be put into 
action simultaneously so as to act upon the crystal circuit, 
and let a pair of auxiliary coils, connected in series, be so placed 
as to confront the respective triode oscillators in order to 
establish a linkage. The crystal circuit is receiving energy 
from both of the triode oscillators and actuates the galva- 


nometer. The accordant state is then easily found by varving 
one of the oscillators very slowly and watching the spot of 
At the moment when the two oscillators come within 
a certain frequency difference they suddenly pull into time 
and the spot of light gives a sudden kick. ‘This phenomena 
was discovered by Di. J. H. Vincent, and one of his curves 
is reproduced in fig. 4, which shows that as the condenser of 
one triode oscillator is increased the galvanometer in the 


crystal circuit shows, first, an Increase, and then a very sudden 


decrease of deflection. The nearly vertical parts of the curve 
are due to the establishment of accordance. In a rough way 


one may explain the phenomenon by saying that at the lowest 


point of the curve, where there is a sharp cusp, the two oscil- 
lators, although they are vibrating in time with each other, are 
oscillating oppositely ; in fact, one oscillator is 1noving like the 
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pendulum can be varied by the aid of a movable permanent 
bar magnet placed near the oscillating magnet. As one 
natural period becomes nearly the same as the other the master 
catches hold of the servant, compels it to abandon its own 
natural period and to move in time with the master's—though 
not necessarily in step. "The amount by which the servant is 
out of step depends upon the difference of the natural periods, 
and therefore can be regulated. It is also possible to use 
vibrators of acoustic frequency, and so make the according 
process evident to the ear. A tuning fork sustained by a 
triode is very effective as the master oscillator. 

Fig. 2 shows that when the fork is vibrating the induced 
electromotive force acting upon the grid controls the anode 
current so as to sustain the motion. On the other hand, an 
electrical oscillation which is independent of moving matter, 
makes a good servant oscillator. Its circuit is shown in fig. 3. 
The linkage between the two oscillators is effected by passing 
some of the current from the fork coils through an auxiliary 
winding on the electrical oscillator. The electrical oscillations 
can be made audible by inducing currents in another circuit 
containing a loud-speaking telephone, and their frequency can 
easily be altered through a semitone or more by varying 
alightlv the capacity of the condenser shown in fig. 3. Now, аз 
the natural frequency of the electrical oscillator. approaches 
that of the fork loud throbbing (called * beats ") is heard, 
which becomes gradually slower until at a certain point the 


front legs and the other like the hind legs of a walking dog 
whose fore and hind legs are in time, but not in step, with 
each other. The curve and experiment show that a very 
minute variation of the condenser of either oscillator makes the 
deflection increase enormously. 

There are several ways of applying this novel phenomenon 
to wireless telegraphy : Suppose one of the two oscillators to 
be a distant transmitter, the waves from which are picked up 
by a receiving station the antenna of which is coupled to a 
local oscillator in the relationship of master, and let a tuned 
detector circuit be acted upon by both the antenna and the 
local oscillator. Then suppose the local oscillator to be 
adjusted until it 18 in the accordant state with the antenna 
oscillations and, in fact, adjusted until the detector current is 
at the minimum value corresponding to the cusp of the Vincent 
curve (fig. 4). It then follows that a very minute variation of 
the frequency of the oscillations emitted by the distant station 
will give rise to a deflection of the galvanometer. It is sug- 
gested that signals could be transmitted by up and down 
changes in frequency—such changes would be far smaller 
than the changes of frequency emploved by the accepted 
methods of the present duy—nand thus the interference be- 
tween stations would be minimised. There аге many easy 
wavs of producing small changes of frequency at the transmit- 
ting station. 

Another and very different method of signalling may be 
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illustrated by the same apparatus, after again adjusting the 
receiving apparatus to the minimum deflection obtained in the 
accordant state. It is possible to bring the spot of light to any 
desired point of the scale—-that is, to any desired point on the 
vertical portion of the Vincent curve—by appropriate adjust- 
ments of the frequency of the transmitting unit. The latter 
udjustments are for this purpose conveniently effected by tne 
motion of a short-circuited coil of wire near the inductance 
coil of the transmitting oscillator. "Therefore, to every position 
of the auxiliary movable coil at the transmitter there corre- 
sponds a positiorf of the spot of light actuated by the receiving 
apparatus. It has been fcund possible to mark the scales at 
each place with an alphabet and so communicate intelligently 
without the aid of the Morse code in the laboratory. 

The above-described methods of signalling are based ón the 
discovery and application of the accordant state. Another dis- 
tinct series of methods depends on the fact that the combina- 
tion of two high-frequency electrical vibrations of slightly 
differing frequencies yields a throbbing amplitude which may 
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in the sounds of ‘‘ whoa ' and “ gee ’’; the vowel sounds are, 
in fact, chords. Lately Sir Richard Paget has given (Vowel 
Resonances, International Phonetic Association) a list of the 
chief tones occurring'in the English vowels. For instance, the 


. vowel sound in the word '' calm " contains the tones of fre- 


quency 1,360 and 810 per eecond. Suppose, therefore, a trans- 
mitting station is arranged to emit simultaneously electric 
waves of frequencies of 201,360 and 900,810, and suppose these 
waves when received at a great distance are combined with 
local oscillations of a frequency of 200,000 per second. Then 
the tones 1,360 and 810 are heard simultaneously as a chord in 
the operator's telephones. But this chord by itself is scarcely, 
if at all, recognisable as a vowel; recognition is ensured by 
superposing a larynx note by the aid of a buzzing contact 
included in the receiving circuit. Then, whenever a train of 
two waves leaves the sending station the vowel is pronounced 
by the receiving apparatus, which is easily illustrated to an 
audience by the aid of a loud-speaking telephone. Lecture 
apparatus for producing and detecting the two vowel sounds 
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be made of audible frequency and of any desired pitch by 
adjusting the frequency of either of the original vibrations. 
The formation of relatively slow throbbings from two quicker 
oscillations is shown diagrammaticaly in fig. 5. The hetero- 
dyne method of receiving continuous waves utilises this prin- 
ciple in the following way: The transmitting station emits 
long and short trains of waves corresponding to Morse dashes 
and dots and of a frequency of, say, 200,000 per second. These 
waves produce in the receiving antenna feeble oscillations, 
which are combined with locally-generated oscillations of about 
the same strength and of a frequency of, вау, 200,500 per 
second. The result is a compound high-frequency current with 
500 throbbings in it per second, which, when rectified, can be 
heard in a &uitably-connected telephone. The long and short 
trains of waves from the transmitting etation thus give rise 
to sounds of long and short duration and of constant pitch, the 


pitch being adjustable by altering the local frequency from? 


200,500 to other values. 

By altering this frequency from, say, 199,300 per second to 
200,000, and then to 200,700, the sounds in the telephone run 
through a continuous scale of notes as represented in fig. 6, 
which starts on the left with a note of 700 that falls in pitch 
to about 40 and becomes inaudible, passes through resonance, 

. becomes audible again, and ascends a scale in opposite order 
to the first scale. Thus a note of any desired pitch can easily 
be obtained, but the intensity varies on account of the varying 
sensibility of the ear and the apparatus 

This possibility of the variation of pitch makes a number of 
new methods of wireless signalling feasible. Опе of the easiest 
resembles the old moving-needle telegraph apparatus (Bright’s 
bells) in which the needle moved to one side and struck a bell 
ìn order to indicate a dot and moved to the other side and 
struck a bell of different tone to indicate a dash. This method 
was faster than the dot and dash sounder and apparently 
easier to learn. In its proposed wireless form the transmitting 
station would emit equal wave trains to represent dots and 
dashes of, say, 200,200 frequency to represent the dots, and 
200,500 frequency to represent the dashes. Each Morse sign is 
then heard at a receiving station using a local oscillator of 
200,000 frequency as a little melody. Besides the advantages 
mentioned above there is a likelihood that these signals would 

less distorted by atmospheric discharges than “ longs and 
shorts ’’ of constant pitch are. 

Another simple method consists of utilising three very close 
high-frequency oscillations at the transmitting station, say 
200.200, 200,100, 200,050, and making a new code for the 
alphabet out of permutations of these. The local oscillator 
would have a frequency of 900,000, and therefore the sounds 
heard in the telephone would be short tunes; the method 
would be faster than Morse, but might demand that the 
operators should have musical ears. Still another method can 
be imagined in which cords of three notes instead of arpeggios 
are used for the letters of the alphabet, but this might require 
an even more musical ear. 

But there is one kind of chord which everyone сап recognise 
without special training, which even the horse can discriminate 


represented by o, a, is shown in figs. 7 and 8. The change of 
radio frequency necessary for passing from one vowel to 
another is provided by the tappings on the inductance coils, 
and in practical telegraphy the transmitter and reveiver would 
be provided with aerials. 

The apparatus exhibited (which was built and made to work 
by Messrs. C. F. A. Wagstaffe and E. 8. Smith, two former 
Finsbury Technical College students, was constructed to pro- 
duce six vowels—namely, those heard in the words eat, all, 
hate, shoe, calm, and earth. These six vowels taken in pairs 


Fic. 8.—RECEIVER. 


Fic. 7.—TRANSMITTER. 


yield 36 symbols which, together with the five vowels 
a, e, i, о, u, representing themselves, amount altogether to 41 
symbols. An alphabet formed in this manner is much briefer 
than the Morse code; that is to say, there are fewer efforts 
of the sending key in making the eame message. For instance, 
in the word London there are 17 efforts when Morse is used, 
but only eight when the vowel code is employed. Besides the 
gain in speed there is a possibility of reception through atmos- 
pheric disturbances being easier with the vowel code than with 
the customary dots and dashes of constant pitch, but this can 
only be tested by actual trials. 


==—=—=———————>° 
The Rating of Machinery.—At a recent meeting of the 
Liverpool Engineering Society Mr. E. W. Pierce (solicitor) 


read a paper on the above subject. After a review of the 
legislation regarding the rating of machinery, commencing 
with a statute of Queen Elizabeth, the author spoke of the 
existing need for action, stating that no further investigation 
was necessary in view of the report of the Roval Commission 
on Local Taxation in 1901. This Commission's recommenda- 
tions had teen embodied in a Bill, but although this had been 
before Parliament on 17 occasions, nassing its second reading 
nine times, it had failed to reach the Statute Book. It is to 
receive another second reading on May llth. Mr. Pierce 
stated that no really forcible objections had been advanced 
against the principle of the Bill. The paper concluded with 
quotations from judgments given on the subject. 
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POSSIBILITIES OF UNDERGROUND TRANSMISSION AT 100/150 kV. 


Discussion at Liverpool. 


Мазок A. M. Taytor’s paper on the above subject (an abstract 
of which appeared in our issue of December lóth, 1922) was 
read at the Mersey and NORTH WaLks (LIVERPOOL) CENTRE of 
the INSTITUTION OF ELECTRICAL ENGINEERS on January 15th, 
1923, and in the course of the subsequent discussion, 

Mr. F. MERCER contended that the author's intereheath 
cable would be less efhcient than a single-core cable having 
approximately the same cross-sectional area. 

The following points illustrated some of the disadvantages 
of intersheath cable:—Capacity currents necessitated a very 
appreciable cross-sectional area of copper for the intersheaths 
alone. When used for conveying power, the intersheaths 
were operating at lower voltages than the central core, and 
transmitted correspondingly less power for a given amount of 
copper. Space occupied by the intersheaths might be use- 
fully occupied by dielectric, and the permissible voltage 
gradient for the dielectric near the central core or the inter- 
sheaths was lower than for a single-core cable because a thin 
dielectric necessitated a higher factor of safety. The table of 
comparative costs given in Appendix E was ditücult to under- 
stand, and it would have afforded a more valuable comparison 
if the estimates had been for the 6-phase/3-phase scheme of 
the author and a 3-phase eingle-core cable scheme, the operat- 
ing voltage in each case being 100,000. 

Mr. A. E. Marras pointed out that the usual limit of the 
diameter of an armoured cable was 4 in., beyond which there 
was serious risk of cracking the insulation. It was very 
much to be doubted, therefore, whether such a eable with an 
intermediate lead sheath, as the author proposed, would not 
after having been rolled on and off the drum contain incipient 
cracks which might not be noticeable at, say, 45,000 volte, but 
which might easily lead to breakdown under the higher pres- 
sure, more particularly when the effect of surges was taken 
into account. An underground cable of equal length ħnd 
voltage would increase the cost of power by 4.4d. per kWh, or 
nearly thirty times as much as if transmitted by overhead 
lines. pie 

Mr. W. Нолтом thought they were within sight of the 
limiting voltages of transmission by impregnated paper- 
insulated cables due to the limit of dielectric stress having 
been reached. The author’s statement that by his system all 
the cores were utilised '"' equally for the passage of heavy-load 
currents without seriously diminished voltage on each cir- 
cuit '’ was а vital point in the whole scheme, and the speaker 
contended that whatever was gained by redistribution of volt- 
age gradient in the dielectric must necessarily be counter- 
balanced by a lower effective working voltage of a portion of 
the copper, and any apparent gain was entirely illusory. The 
method of jointing by having the end of the cable prepared 
in the factory prevented any adjustment of joint positions in 
laying, except by burying supertluous cable, and in. some 
places this would be a вегі is inconvenience. The protec- 
tion afforded by the extra sheath was apparently lost at 
joints, and, in addition, jointing would be ditlicult and costly. 
He commented in detail on the 12 conclusions in the last 
section of the paper, and suggested that they did not show 
very much in favour of the system. 

Mr. T. D. CtoruiER was unable to make out where and how 
the fourth '' major star '" system was connected in or super- 
imposed upon the two inner conductors in each of the three 
systems. ‘The author did not compare the cost of his system 
with that of a straight 100,000-volt. system with an earthed 
neutral using 57,000-volt single cables, presuming probably 
that such cables could not be manufactured. It was shown, 
however, in the paper that three sets of such cables, any two 
of which would be sufficient to transmit the power under con- 
sideration, would contain only 1.665 sq. in. of copper against 
2.532 sq. in. in the author's six cables, and if this type of 
cable could be made, it would no doubt summarily dispose of 
any application of Major Tavlor’s proposals. ‘The proposal 
seemed to be quite feasible and an advancé on previous sug- 
gestions to use intersheaths for this purpose, but its commer- 
cial application depended largely upon the ability to produce 


reliable single-core cables capable of working at the same pres- 
sure without the intersheaths. 

Mr. А. B. MALLINSON referred to the admittedly low cost of 
overhead work, and thought there was far more scope yet in 
England for overhead mains. If the author's proposition was 
bused on cables guaranteed for one vear, there would not be 
much hope for it. Не endorsed the remarks about the method 
of finishing off the ends cf a cable, as it was utterly impossible 
for anybody to give the definite length of a cable to be laid 
underground. The induced currents in the lead sheathing 


considerably increased where the cable centres could not be 
kept within 6 or 7 inches, and the speaker could not see how 
the author could get his cables so close, unless they were laid 
on top of each other, which would be most unsatistactory. 

Mr. W. P. Есик thought that. Major Taylor had ex- 
aggerated the effects of temperature on cables. If the curves 
referred to a.c. resistivity, they must belong to somewhat old 
cables. A modern high-voltage cable could be made to have 
a very nearly constant power factor, and less than .01 over the 
working range of temperature; consequently, the dielectric 
losses were very nearly independent of the temperature. With 
regard to intersheaths, it was a mistake to aim at obtaining 
& uniform stress, because the breakdown of a dielectric was 
not altogether a function of the maximum stress. In general, 
as the diameter of the conductor increased, the stress must be 
reduced 3f the factor of safety was to be preserved. 

Dr. E. W. MaRCHANT said that it seemed very doubtful 
whether it would be worth while to try and diminish the 
current carried by the intersheaths by introducing auto-trans- 
formers at different points along the cable to supply the neces- 
eary charging current. If the intersheaths were used for. 
conveying power as well as for equalising the pressure, the 
copper could not be used so efficiently as if the whole of the 
power were transmitted at the higher pressure. To obtain an 
accurate estimate of the merits of Major Taylor's system 16 
ought to be compared with a 6-phase system of transmission, 
but without the special arrangement of intersheaths given by 
Major Tavlor. 

Mr. J. W. WaRR came to the conclusiom that the proposi- 
tions were novel, and it would be folly for anyone to predict 
the results of such a scheme should it be adopted. He con- 


sidered the system full of probabilities, but the title was not 


correct: In the new method, the single-phase transformers 
would only be designed for 0.7 power factor, and when they 
were subjected to an inductive industrial load of comparatively 
small magnitude, unless the electrostatic capacity of the cables 
raised the power factor, the consumer would be penalised in 
having to compensate more than he had to at the present 
time. They should not sacrifice too much in the direction of 
cheaper transmission if the new proposals were in any way 
to be complicated. ? | 


NE CUI MUDCCCEMNON vu 


Report on Railway Accident.—Major G. H. Hall has re- 
ported to the Ministry of Transport upon a collision which 
occurred near Carlton Station on the Shildon-Stockton branch 
of the North-Eastern Railway on December 29th last vear. 
In this case a loaded mineral train travelling from Shildon 
to Newport over-ran a signal and collided with an empty 
mineral train which was being crossed from one line to 
another. A great deal of damage was done to both trains, 
one of which, the loaded train, was being hauled bv an elec- 
tric locoinctive, the other being drawn by a steam loco- 
motive. The driver. of the mineral train stated at 
the inquiry that һе was misled as to the weight of the wagons 
coupled to his train. When he passed the signal, which was 
against him, he made an emergency application of the West- 
inghouse brake which, however, did not have the desired 
effect owing to the lond being greater than he thought. The 
report places the main responsibility for the accident upon 
the driver, and recommends the placing of the crossing at a 
greater distance from the signals. 

In an appendix to the main report, the Inspector deals 
with mineral traffic working generally on this line. He sume 
up the evidence given by drivers at the inquiry, and says 
that the results up to date speak well for the braking and 
other characteristics of the electric engines employed. He also 
makes recommendations with regard to braking. 


A Barrel-lifting Electric Truck.—Different tvpes of electric 
trucks are used by Messrs. Elder-Dempster & Co., Ltd., for 
handling palm оп barrels at the Liverpool Docks.- With 
manual labour alone barrels make very awkward cargoes to 
handle, and the Elder-Dempster Co. has been making ex- 
haustive trials of different types of electric trucks to obviate 
man-handling. A new truck has recently been adopted after 
exacting tests, designed and built Бу Messrs. W. Goodvear 
and Sons, Ltd., of Dudley, in conjunction with Messrs. Green- 
wood and Batley, Ltd., of Leeds, which will automatically 
lift a palm oil cask and deposit it in any desired position on 
the dock, the whole of the operations being performed by 
the driver without leaving the driving platform. When not 
required for the purpose of barrel lifting, it will carry a load 
of two tons on the platform and trail a gross load in addition. 
It is capable of a speed of 8 miles per hour on the level, and 
will work for 12 hours on one charge of the battery. The 
truck created a great deal of interest on its first appearance 
ut the West Toxteth Docks in Liverpool.—Electric Vehicle. 
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A NEW RADIO DETECTOR VALVE. 
Non-Interfering Liquid Electrode Type. 


11 is well known that the use of a 3-element detector valve in 
a radio receiving circuit employing reaction increases the 
sensitivity greatly, but that if reaction is carried beyond a 
certain limit considerable signal distortion results. Moreover, 
the adjustments are very critical and such a circuit, particu- 
larly when used by an inexperienced operator, interferes very 
much with neighbouring receiving stations. 

It is, therefore, interesting to record that Mr. H. P. Doule, 
chief engineer to the Connecticut Telephone & Electric Co., 
U.S.A., has invented a non-interfering vacuum valve which, 
although it acts only as a rectifier, is claimed to be as sensi- 
tive as an ordinary 3-electrode valve when used in a reaction 
circuit. It is a radical departure from the conventional triode 
inasmuch as it employs a liquid electrode of sodium that is 
kept warm by means of a small resistance connected in series 
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with the filament and cemented on the glass wall of the bulb 
as shown diagrammatically in fig. 1, the tube itself as well 
MMC heating resistance being enclosed within another glass 
ulb. | 

According to Modern Wireless, to which we are indebted for 
the following information and illustrations, the new valve 
(which is the outcome of experiments with, particularly, 
detectors employing the ionisation of metallic atoms) is said 
to have none of the disadvantages of regenerative and gaseous 
detectors, and its method of operation seems to involve many 
interesting phenomena, which differ 
radically from those occurring in other 
types of valve. |. 

From fig. 1 it will be seen that F is 
the filament; 4 the liquid anode in the 
bottom of the tube (which may be 
metalic sodium); and directly under- 
neath this is the short heating wire 
H. The ''collector'"" electrode С is a 
U-shaped metal sheet above the filament 
with its open side facing the anode. 

In operation the valve may be in the 
circuit shown in fig. 2—simply a two- 
cireui$ tuner with one terminal of the 
secondary connected to the '' collector ” 
electrode c of the tube and the other to 
an adjustable resistance connected 
directly across the filament battery ter- 
minals. The remainder of the circuit is 
as used with any simple detector. The 
adjustment of collector 
only one necessary for efficient operation 
other than the usual variation of capa- 
city and coupling of the tuning circuit. E 
The potential of the battery B is not at all critical and usually 
may be varied between ten and thirty volts without much 
effect on response. | 

“Ав a detector this tube is remarkably sensitive, its adjust- 
ment is simple, and it is absolutely stable in operation. This 
extreme sensitivity is readily reproducible and permanent." 

Note the resistance in series with the filament; the current 
consumption of the new valve is about the same as that of 
a standard valve. The new detector creates no noticeable dis- 
tortion and, as it does not oscillate over its useful range, it 
cannot create any interference with other receivers. Further- 
more, it is umaffected by small capacity changes, such as 
those produced by the operator’s hand in tuning. The response 
of the valve is greatly improved by very weak coupling be- 
tween the circuits, due to its very low, input impedance, which 
also makes the proportion of capacity and inductance of the 
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secondary circuit for the maximum results quite different from 
those for other tubes. Although the new detector can be used 
successfully in an ordinary two-circuit tuner, results will fall 
short of the maximum unless means are available for selecting 
the best value of secondary inductance. 

In the new valve an electron flow takes place from the 
filament to the collector, the magnitude of this current being 
due in part to the relatively large area of the collector and 
to its close proximity to the filament. It therefore receives an 
equivalent of large electron flow when it is at the same poten- 
tial as the negative end of the filament. In order to reduce 
this flow an opposing potential (which may be taken from the 
filament battery) is introduced into the circuit between the 
collector and the filament and is known as the neutralising 
potential; it is plotted as the abscisse in the curves shown in 
fig. 3, which indicate the variation in the anode and collector 
currents Ia Ic with a variation of the neutralising potential 
En and also the collector current when the anode circuit is 
open I'c. 

The curve labelled Ic—I'c represents the difference between 
the collector current with the anode circuit completed and 
opened, and it apparently takes into consideration various 
phenomena concerned in the operation of the valve, because 
its slope 1s practically a direct index of the merit of the valve 
as a detector. JAN. 

Although some detection takes place at the abrupt bend in 
the curve when En = minus 1.8," it is incomparable in mag- 
nitude to that secured at the sensitive portion of the slope, 
i.e., when En = minus 1.4 volts, which is at a relatively flat 
portion of the collector current curve and considerably above 
the lower bend. Furthermore, a signal impressed on the 
collector circuit always decreases the colector current regard- 
less of whether the characteristic curve at the sensitive point 
is concave or convex. Other items of interest are that the 
point of maximum sensitivity occurs somewhat above the 
iniddle of the Ic—I'c curve; that the value of the collector 
current at operating potential is usually from two to four 
times that of the anode current; and that large changes of 
current are produced by small changes of neutralising 
potential. 

The change in collector current for impressed signals is in- 
dicated by fig. 4, which might seem to indicate в limited wave- 
length band of operation for this type of tube, but the entire 
shape and position of the curve depend upon the relative 
potentials of the electrodes and upon their proportions and 
relative positions. It is possible to change the curve radically 
by a simple variation of the neutralising potential; also, by 
properly selecting values, a serrated curve, fig. 5, can be 
secured which indicates obvious possibilities for the elimina- 
tion of interference. 

The ratio of the change of power in the collector circuit 
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to the resulting power change in the anode circuit is approxi- 
mately unity. This lack of amplification accompanying detec- 
tion makes it feasible to operate the valve with the telephone 
receivers placed directly in the collector circuit, instead of 
in the anode circuit as shown in fig. 2, although results are 
not quite so good as with the normal circuit( fig. 2) on ac- 
count of the interference caused in a low-impedance circuit 
by the high-resistance receivers. Such an arrangement might 
seem to be equivalent to a 2element valve; 16 is not so 
however, for if the anode circuit is opened the device ceases 
to function. | 
When the filament is first lighted the anode receives a 
small amount of heat by direct radiation from the former 


* In reproducing fig. 3 decimal points have been inserted in 
the abscisse, which were apparently omitted from the- 
original.— Eps. 
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and there will be, even at this relatively low temperature, a 
considerable emission from the latter. The emission will, how- 
ever, decay with time, but the temperature of the anode 18 
increased at an approximately correct rate to compensate for 
the decay by the external heater (fig. 1), and thus the anode 
emission becomes fairly constant within a few seconds of the 
valve being lighted; the result is that the device is in an 
operafive condition almost immediately after it is lighted. 

lonisation controlled in this manner is extremely stable 
and the new valves may be maintained in their most sensitive 
adjustinent for long periods of time—an impossibility with a 
gaseous detector. Also it is possible to manufacture the new 
valves in quantity with little, if any, variation of intensity 
and they will retain substantially constant sensitiveness 
throughout their lives. 


аннараа 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the wriler's name and 
address tn our possession. 


The Welding Arc. 


The criticisms passed by Mr. Langdon-Davies on my pre- 
vious letter are extremely interesting, the more so as they 
are quite inaccurate, 

In the theory ot the are there are two factors of outstanding 
importance :— 

(1) That in the are we have a case of unidirectional con- 
duction; and 

(2) That the a.e. arc 
resistance. 

Mr. Langdon-Davies takes exception to the first of these 
statements, so that it would be as well to explain what is 
meant here by unidirectional conduction. When dealing with 
the possibility of an arc existing between electrodes there are 
two cases to be distinguished, according to the applied volt- 
ave; these аге :— 

(1) Rectifving ares; and 

(2) disruptive arcs. 
. [t is only case (1) that we need consider here, i.e., the a.c. 
welding are falls entirely within the rectifying range. This 
does not nuply that the a.c. voltage is rectified, as this 1s 
onlv done under the following conditions. Suppose that we 
have а body touched by the are stream, and connected to a 
source of alternating voltage. Then this body is alterna- 
tively positive and negative towards the are stream, and con- 
duction only takes place during the positive half-wave. This 
is " rectification, with which Mr. Langdon-Davies has evi- 
dently confused ‘ unidirectional " conduction. 

[t would be interesting to know whether Mr. Langdon- 
Davies has ever had апу experience of even harmonics m 
his are circuits. In the majority of are oscillograms which 
] have seen the presence of these harmonics was clearly 
shown by a considerable lack of symmetry between the posi- 
tive and. negative half-waves. I ask this question because of 
Mr. Langdon-Davies’s statement that * he has never seen a 
suilicient difference between the positive and negative half- 
waves." 

Concerning the question of continuity, Mr. Langdon-Davies 
states that he said in his original article—‘' Notes on the 
Welding Are "—tlhiat/ continuity was maintained by the 
residual vapour. On re-reading this article I find the follow- 
ing statement: © [t suggests that . . continuity of the arc 
cireulb is maintained by the vapour. of a metal. which 
vaportaes ab a lower temperature than iron." With regard to 
тевак electrodes, this suggestion was first made as the 
result of tests carried out in the Massachnsetts Institute of 
Technology, and contained in the report read before the 
American Welding Societv. But what happens in the case 
where there 1s not necessarily any metal present to vaporise, 
их in the ease say, of carbon? My suggestion was that the 
continuity. was maintained by the residual vapour of the elec- 
trode material, 

The most inportant phenomenon associated with the arc 
Is that of the synchronous pulsation of resistance. The result 
ot this effect accounts for all the other statements which I 
made in my first. letter. The phenomenon is shown in fig. 5 
(resistance eurve) of Mr. Tangdon-Davies'’s original article, 
but here it must be remembered that this curve is continuous, 
and not broken, as shown. It might also be as well to men- 
tion. here some slight modifications which are required in the 
voltage curve of the same figure. The first positive and 
negative peaks should. be raised. and lowered respectively, and 
this should also be done with the flattened portions of the 
curve, to bring them considerably below the level of the 
peaked values, 

Mr. Tangdon-Davies states once more that the wattless 
current of the аге is due to the regulating devices. This is 
not a statement that by a sufficient. amount of repetition 
would at length convince us that it was true. The wattless 


has a synchronously pulsating 


component of current in the a.c. welding arc is entirely due 
to the pulsation of resistance, and in fact, wherever we hare 
such resistance pulsation we have, as a natural consequence, 
а wattless component. 

This pulsation of resistance, even with a sine wave of 
current, does not follow, even approximately, a simple sine 
law of double frequency, and therefore the voltage wave is 
greatly distorted and high peak values are found of the mag- 
nitude I mentioned in my first letter. Mr. Langdon-Davies. 
states that he finds it difficult to imagine where such voltages 
could be generated in an ordinary a.c. welding circuit. The 
one reply to this is that they do exist, due to the above caus. 
Of course they might under certain conditions result as the 
consequence of certain relations of the circuits. They may, 
for example, be caused by magnetic saturation, &c. It must 
be remembered, in this connection, that, strictly speaking, 
voltage has no real existence, being only the electrostatic com- 
ponent of power, and is a very convenient fiction, similar to 
that of the imaginary quantity so useful in all a.c. probleins. 

Transient current peak values such as gre suggested by 
Mr. Langdon-Davies can, and do exist, but of course bnlv 
occur at each change of the stationary conditions of the cir- 
cuit; but these voltage peaks are inherent in the arc itself 
and are permanent in the arc circuit. They are due to “ the: 
lower resistance of the residual vapour immediately after the 
passage of the arc." Mr. Langdon-Davies evidently mis-read 
these last words in italics, which are essential to the sense of 
the statement. 

Further, he states that '' the resistance of the arc increases 
as the volts decrease." A little thought and an examination 
of the figure 5 referred to above will show that this is a very 
unwise generalisation to make. | 

T. W. J. Powell. 

Barrow-in-Furness, April 20th, 1923. 


The Training of Young Engineers. 


With reference to the recent correspondence under the 
ubove heading, there is one point which has been overlooked 
by thé various correspondents, viz.:—That although the scheme: 
under discussion, While it will no doubt provide a good train- 
ing in public electricity supply work, will not result in the 
trainees becoming engineers, as is suggested by the title given. 
to the scheme. This should be obvious to anyone looking 
over this or similar schemes, as practically no provision ія 
made for systeinatie workshop training which is the all-import- 
ant part of a training for a young man who desires to be a 
really qualified engineer. It is true that a certain amount of 
repair and construction. work is included in the course, but 
when one considers that the whole ground of the scheme is 
covered by a three-years’ course, and the variety of subjects 
that are included, it is obvious that the practical workshop 
part of the training is likely to be of little or no value to the 
trainee. There is one place, and one place only, where a man 
can be trained as a real engineer, and that is in a workshop. 
The letter о‘ N. O. Chance " in your last issue shows this 
particular scheme up in a most serious way, as it is apparent 
from his remarks that the company in question has made 
its selection almost entirely from University students. 
Granted, that those selected may hold degrees, they are no 
more engineers than a policeman or a navvy unless they have 
had a systematic workshop training in addition. It would 
have been only reasonable to expect that the principal con- 
dition laid down for the candidates to comply with would have 
been that they must have served an apprenticeship in a recog- 
nised engineering shop before being elipible for the training 
the company can give them. Ву doing this, the promoters of 
the scheme would have obtained a better type of candidate, 
and опе who when his training in electricity supply work was 
completed would be actually an engineer in the true sense 
and not a “half-baked ” university or technical college gradu- 
ate, who on completion of the training will, no doubt. bave 
the colossal cheek to call himself an engineer. It may be ar- 
gued in defence of the scheme that the men selected are in- 
tended for adininistrative positions; granted that this is so, it 
only makes the matter several times worse, as these men will 
then be taking on themselves to dictate to others who may be 
under them but who have had a legitimate training and who 
are engineers. In engineering work no man should be allowed 
to supervise the work of others unless he has been trained in 
and is actually capable of carrving out the work in question 
himself. University or technical college training in some form 
Is necessary, but without the training received in a workshop 
it is worse than useless. As far as the form of technical train- 
ing is concerned, it is quite possible for a man to obtain a 
sufficiently thorough course from any of the up-to-date corres- 
pondence schools now in existence. During several years past 
the writer has made it a rule when appointing assistants or 
enginecrs-in-charge to insist that candidates will only be ceon- 
sidered who have served either five years in a workshop or 
three vears in the shop and two vears on outside erection or 
repair work. The more rerair work the candidate has heen 
engaged on the more likely he is to be of real use. Some 
years ago, the trouble was that there were not sufficient op- 
portunities for technical training, but at present we seem to 
be suffering from too much of it, to judge by the number of 
blunderers and half-trained men who are going about styling 
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themselves engineers. Put a man of this type in certain posi- 
tions abroad where one is generally many miles from an engi- 
neering shop of any sort, and see how he behaves when faced 
with a bad breakdown or extensive overhaul to be carried out 
as quickly as possible. The writer has had experience of a 
few under these conditions, and when it came to a case of 
personally carrying out an erection or repair job it was painful 
to watch their antics, even though in some cases they did 
possess the glory (?) of a B.Sc. degree. At home they have 
some chance, as they generally have skilled engineers under 
them or in touch with them on whom they can rely to pull 
them through. If the training schemes under discussion are 
to be the vogue in future, then the old war ery of " God save 
Britain from her enemies " will have to be changed to '' God 
save Britain from her alleged engineers.” 


A Chief Engineer. 
April 2rd, 1923. 


Gas v. Electricity. 


Your leader re ‘‘ Helping Smoke Prevention," in your issue 
of April 20th, leaves in obscurity many facts that would 


, 


answer the question '" Why electrical men do not use elec- . 


tricity in their own homes." : 

You admit that anthracite, coke, gas and oil can be adapted 
for domestic use. Why ‘‘can be "? Is it not the case that 
at present fully 90 per cent. of domestic requirements have 
long ago been adapted for the purposes named? 

Electricity, you say, '' is effective, adaptable, and completely 
under control. It is clean, leaves no ash, and makes no smell. 
It does not escape and cause loss of life, &c." Gas can claim 
with authority all you state above. 

If the Board of Trade returns of accidents and deaths be 
examined it will be found that according to their statistics 
gas is safer than electricity. 

Again, you ask the question: ‘‘ Why do not electrical men 
use electricity exclusively in their own homes?” and your 
answer is that: ‘‘ Appliances and general equipment are too 
expensive." That is perfectly true, but it is only part of the 
truth, the real cause being that apart from the above, the 
cost at even 14d. per unit makes its use prohibitive. 

You instance what the gas people do in free and hire-pur- 
chase supply to consumers, and you suggest that the electrical 
undertakings shonld do the same. If they did so, what about 
‘the economie result? If 100,000 B.th.u. of gas be sold for 
104. per therm, and it takes, say, 29 units of electricity costing, 
say, 130. per unit, to give the same heat, then the advantage 
in favour of gas is the difference between 104. and 3s. 744., 
apart froin capital expenditure, &c., if apparatus were supplied 
free. 

Until electricity can be produced without wasting under 
present best working conditions fully 80 per cent. of the coal 
consumed even electrical men will not use it for cooking and 
heating. 

W m. Baxter, 
Member of Local Electrical Committee. 


Leith, April 21st, 1925. 


[Our correspondent in his bold advocacy of gas shows a 
confidence worthy of a better cause. He should be aware 
that the vast majority of private houses are heated not with 
anthracite or coke or gas, but with coal, which is also used 
for cooking in most cases—hence the smoke nuisance which 
was the subject of our leader. Having tried both gas and 
electricity for cooking and heating, we have no hesitation in 
stating that the latter is immensely superior to the former, 
whilst for lighting, of course, it is without a rival. We defy 
our correspondent to substantiate his statement that statistics 
show gas to be safer than electricity in domestic use (or in 
industrial use, though the latter case is external to the subject). 
We deny that the cost of electricity for cooking at lid. per 
kWh is prohibitive—or even at 24d. For continuous heating 
we admit that electricity is too costly at present, but the same 
is true of gas; for occasional heating electricity is thoroughly 
satisfactory, and not unduly expensive. Our correspondent 
quotes again the fallacions comparison of thermal units 
supplied, ignoring the fact that with electricity they аге 
almost wholly available, whereas with gas only a portion 
can be utilised: he can buy 100.000 B.th.u. of coal, so to 
&peak, for 2d.—but how much of that can he use? According 
to his mode of argument, he ought to stick to coal!—Ebs. 
Exec. Rev.) | 


Power Factor, 


Thanks to the Evectrican Review of 90th inst. I have just 
read your abstract of Mr. II. E. Yerbury's recent paper before 
the I.E.E. (Leeds). I believe that the author will not resent 
a few remarks from a southern enthusiast. The first point 
which I consider cannot be too frequently reiterated is: ''It 
is obviously wrong to install power-factor improving plant at 
a generating station." But why is this so frequently done? 
Almost universally because a traction load has to be catered 
for and implies the installation of synchronous converting 
plant, probably rotary converters. Such an installation. pro- 


‚ duces a tolerably good power factor at the station busbars, 


. prepared to advise if asked? 


and so hoodwinks the responsible engineer into the belief 
that all is well, because the fact that his main а.с. distribu- 


. tion system, with its power factor of, say 0.4 to 0.7, is effec- 


tively camouflaged. And he goes on piling up his capital 
expenditure at the station on additional kVA sets and bury- 
ing more copper in the streets. All interested supply men 
will join Mr. Yerbury in deploring the absence of ‘‘ a simple 
instrument to integrate and record direct kVA” over a 
period. 

That it is necessary to educate the consumer all will admit. 
I submit that it is vitally necessary to educate the supply 
engineer before the consumer, and that, with a few excep- 
tions, the older school persist in keeping their eyes shut. Of 
late some very interesting facts have been published in the 
direction af a.c. motors having inherent good potentialities 
with regard to power factor, to the detriment, I trust, of the 
a.c. motor In its usually accepted terms. Lately certain 
gentlemen have asserted that So and So's make of motor will 
give a leading power factor at light load. Will eome reader 
kindly explain how my ignorant self can prove simply that 
any particular motor before me is or can be working at u 
leading power factor? The paper which evokes this scribble 
advocates free advice to consumers on the part of the supply 
authority. Is there any authority extant to-day who is not 
t But how many are asked? 

With a few notable exceptions the take-it-or-leave-it attitude 
prevails. Standard kVA demand tariffs are conspicuous by 
their absence, and are difficult to apply even when an agree- 
ment on a kVA basis exists. Quite the majority of supply 
undertakings leave the consumers’ power installation entirely 
in a contractor's hands, and of course, in view of competition, 
&c., the contractor often and usually puts in the cheapest and 
admittedly robust * common or garden"' type of induction 
motor, quite regardless of the question of power factor, and 
the supply authority is practically powerless if a few turn- 
of the handle of à megger do not disclose faulty insulation. 

I believe the improvement of power factor will sooner cr 
later have to come from efforts on the part of the supply 
authorities, backed up by legislation, a kVA-demand tariff, 
and an efficient power installation department. In conclusion 
І can only hope I have not herein trodden on апу patentee - 


corns. 
W. E. Rogers, A.M.I.E.E. 
London, April 22nd, 1923. j 


High-power Ships’ Radio Equipment.—The radio instal- 
lation aboard the Leviathan, which is to re-enter the trans- 
Atlantic service in June flying the United States Lines flag. 
will be the most powerful and elaborate steamship radio 
equipinent in the world. The contract has just been signed 
with the United States Shipping Board by the Radio Cor- 
poration of America, and the equipment will enable her pas- 
sengers to exchange messages with two continents regardless 
of her position on the high seas, as uninterrupted corm- 
munication with points 3,000 miles distant 1s to be assured. 

In addition to telegraph service, a radio telephone installa- 
tion which will provide voice contact with other vessels and 
shore stations is also to be installed. While it is not ex- 
pected that a commercial telephone service will be inaugurated 
immediately upon the Leviathan’s going into commission, it 
is quite probable that shore stations will in the not-distant 
future be erected to handle wireless telephone traffic from 
ships in mid ocean to points inland over the conventional 
land line system. 

Apart from its commercial importance the protection of 
life at sea is the chief function of marine radio service, and 
a special emergency set will also be installed. "Thus should 
one or two sets become inoperative due to a mishap, the 
third or emergency set may be relied upon to summon assist- 
ance. Furthermore, two of the life-boats are to be fitted with 
emergency radio apparatus. The principal transmitter will 
consist of a high-power vacuum-tube outfit which will deliver 
to main antenna about six times as much power as the ap- 
paratus now used on the average steamship. A rapid trans- 
fer switch will enable the operator to alter the wave-length: 
of this transmitter in an instant. The second will be a duplex 
telephone outfit which will permit simultaneous telephone and 
continuous-wave telegraph communication. Тһе third or 
emergency sending equipment will be a standard spark ect 
which will normally operate on 600 metres. Several super- 
sensitive vacuum tube receivers will be used for reception.— 
T. & T. Age. 


Silicious Earth Deposits in Skaane.—Great expectations 
are entertained regarding the production of insulating plates 
from the rich deposits of silicious earth at Jaellasjoe in the 
vicinity of Oerkelljunga (Skaane). The deposits are specially 
valuable, as they contain about 90 per cent. of bituminous 
matter, which renders it possible to effect the direct pressing 
of the material into plates. The deposits are estimated и! 
800.000 cubic metres, which will suffice for the production of 
1,000,000 square metres of plates annually for a long period. 
--Reuter's Trade Service (Stockholm). 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Ssvron-Jonss. O'pgi. ANO 
SrzP»RENS, Pateat Agents, 365, High Holborn, London, W.C. 1. 


9,015. *' Wireless receiving apparatus." A. Sharp. April 9th. 

9,616. * Electric variable condensers.” C. E. Raeburn and W. E. Taylor. 
April 9th. p 

9,618, " Sparking plugs." К. Bosch Akt. Ges. April 9th. (Germany, 


May rd, 1922) 


9,623. 
9,628. 
9,639. 
9,041. 
9,642. 
April 9th 
9,652. 
9,658. 
9,659. 
trie Co., 
9,664. 


** Electro-deposition of metals." S. O. Cowper-Coles. April 9th. 
** Electromagnetic sound apparatus." В. A. Pilkington. April 9th. 
“ Inductance, &c., coils.” W. Hunt. April 9th. 

** Headpiece. telephones.” L. Dunwoodie. April 9th. | 

“ Electric signalling apparatus." J. Crawford and E. McKillop. 


" Headphones." C. J. Coleman. April 9th. 
t“ Sparking plugs. G. Lee. April 9th. 
* Selecting switches," Western Electric Co., Ltd. (Western Elec- 


Inc.). April 9th. А haat | . 
" Protective systems for electric. circuits." | Metropolitan-Vickers 


Electrical Co., Ltd. April 9th. (United States, April 7th, 1922.) 


9,665. 


* PDynamo-clectri¢ machines," J. A. Kuyser und Metropolitan-Vickers 


Electrical Co., Ltd. April 9th. 


9,666. 


“ Prevention of over-speeding of rotary elements." Metropolitan- 


Vickers Electrical Co., Ltd. April 9th. (United States, April 18th, 1922.) 


9,667. 


“ Electric power or distribution systems." Metropolitan-Vickers 


Electrical Co., Ltd. April 9th. (United States, April llth, 1922.) 


9,690. 


* Telephone receivers." R. C. Browne. April 9th. (United States, 


*«ptember 9th, 1222.) 


9,695. 


“ Systems for producing electric oscillations," British Thomson- 


Houston Co., Ltd. April 9th. (United States, April 10th, 1922.) 


9,026. 


* Electric motor control." British Thomson-Houston Co., Ltd., and 


H. F. Farmer. April 9th. 


9,698. 


* Means for connecting wires, &c., in electric circuits." W. A. 


4atherwood. April 9th. 


9,731. 
3,735. 
9.739. 
9,740. 
9,751. 
9,753 


April 10th. 


9,753. 
and H. 
9.762. 
8,780. 
9,781. 
Brooker 
9,782. 


" Aerials for wireless telephony, &c." Р. C. Stevens. April 10th. 
" Headpiece telephones." L. Dunwoodie. April 10th. 

“ Variable electric condenser." W. H. Hingston. April 10th. 
“Electric plug switches.” R. Т. Waite. April 10th. 

* Earphones or telephone receivers." C. L. Cuthbe. April 10th. 

“ Electric fuses.” Holmes & James, Ltd., and H. E. Sutherland. 


" Cases for electric fuses, switches, &c.’’ Holmes & James, Ltd., 
E. Sutherland. April 10th. | ‚ 
** Coupling, &c., telephonic instruments." К. T. Wallace. April 10th. 


“ Wireless receiving apparatus." О. C. Morrison. April 10th. 
* Binding posts or terminals for  clectrical apparatus." T. H. 


and L. E. Williams. April 10th. 


* Loud speakers for wireless telephones." W. H. Johns and John- 


son & Phillips, Ltd. April 10th. 


9,783. “ Variable electric condensers." Burndept, Lrd., and C. F. Phillips. 
\pril 10th | | | 
3,784. “ Оупашо-е1ссїгїс machines," Metropolitan-Vickers Electrical Co., 


lid. April 10th. (United States, April lth, 1922.) 


9,787. 
9,794. 


“ Variable electric condensers.” Е. Р. Liddell. April 10th. 
* Electric lamps with coiled filament," Naamlooze Vennootschap 


Philips’ Gloeilampenfabrieken. April 10th. (Holland, April 27th, 1922.) 


9,804. 


“ Magneto electric machines." British Thomson-Houston Co., Ltd., 


and E. G. Parrott and A. P. Young. April 10th. 


9,805. 


" Wireless signaling systems." British. Thomson-Houston Co., Ltd. 


April 10th. (United States, April 10th, 1922.) 


9,810. 


'" Temperature controning devices for electric heating appliances." 


B. R. Wingfield. April 10th. 


9,815. 


““ Conversion of kinctic energy contained in energy carrying fluids 


into electric energy." F. Hamer. April 11th. 


9,816. 
9,845. 
9,847. 
9,858. 


April llth. 


9,860. 


* Tuning or resistance coil." L. Burgoyne. April 11th. 
'* Production of radioscopes, &c." М. de Marchi. April llth. 


“ Electron discharge devices." N. Drey. April llth. 
" Amplification of electro-magnetic impulses.” F. A. Hunter. 


" Radio receiving circuits." W. B. Medlam and C. H. Stave. 


April llth. 


9.862. 


“ Electric switches." Е. E. Bramall. April lith. 


9,867. '' Telephone systems." J. E. Collyer and Coventry Automatic Tele- 
phones, Ltd. April 11th. 


9.868. 
llth. 
9,869. 


" Loud speakers for wireless telephony, &c. С. J. Coleman. April 


“ Electric signalling apparatus for railways, &c." R. Dell, L. H. 


Peter, and Westinghouse Brake and Saxby Signal Co., Ltd. April llth. 


9,885. 


" Telephone receivers, &c." British Thomson-Houston Co., Ltd., and 


A. P. Young. April lith. 


9,886. 


* Transmission of angular motion." British Thomson-Houston Co., 


Ltd. April Hth. (United States, June 16th, 1922.) 


9.889. 
Jlectrical 
9 891. 


“© Electric resistances.” N. G. Langrish and Metropolitan-Vickers 


Co., Ltd. April 11th. 


“Electric welding." — Metropolitin-.Vickers Electrical Co., Ltd. 


April lth. (United States, April llth, 1922.) 


1,893. 
94.899. 


t Electric motors." М. W. Woods. April 11th. 
“ Electric terminals, &c.” W. F. M. Edwards and W. M. Edwards. 


April llth. 
3.904. *“ Crystal cup and cover for wireless telegraphy.” R. T. Wallace. 
April. lith. 


9,0605. 

92.910. 

9.924. 
and Со., 


" Electric heaters for liquids." W. Stubbs. April 11th. 


“Wireless telephone receivers." E. A. Bradbury. April llth. 


“ Electric circuit breakers, &c." B. H. Leeson and A. Reyrolle 


Ltd. April 12th. 


1 s: Automatic cut-outs for charging accumulators." C. C. Evans. 
April 12t р ` 


9.974. 


* Series-parallel condenser switch arrangements.” J. G. Lucas. 


April 12th. 


9,979. 
Nieliers 


*" Means for series connections of electrical machines.” Forges et 
Je Constructions Electriques. de Jeumont. April 12th. (France, 


December 27th, 1922.) 


WR, 


** Device for prevention of access to electric switches of motor-cars.”’ 


C. G. Riddell. April 12th. 


9.98. 
10,000. 
СГУ ТАТІ! 
10,012. 
10.014. 
19.026. 
10.040. 
10,069. 
10.072. 
10,07 5. 
10,076. 
10,082. 
Mackie, 
*"«.033. 


" Wireless detectors or amplifiers." S. L, Price. April 12th. 


" Electric current collecting brush devices.” Metropolitan-Vickers 
Co., Ltd. April 12th. (United States, April 13th, 1922.) 
'" Holder for telephone headpiece.” L. E. Richards. April 12th. 


“ Wireless receiving apparatus." G. Stephenson. Aprif 12th. . 
“Electric motor. control." R. S. Allen. April 12th. 

“X-ray apparatus," W. H. Coleman. April 13th. 

" Acrials, &c., for wireless apparatus." W. G. Walter. April 13th. 
" Gravity electrical piston. gas valves." R. MacLaren. April 13th. 
Wireless crystal rectifiers" C. J. Coleman. April 13th. 

“Horns for gramophones, &с.” C. J. Coleman. April 13th. 


** Continuous-current — dvnamo-electric machines." M. W. W. 
April 13th. 


“Wireless detector" A W., Fisher. April 13th. 


10,093. “ Electric terminal.” A. Rothschild. April 13th. 

10,095. *“ Electric switch." G. Marr. April 13th. 

10,096. “ Loud speakers for telephony, &c.'" Engineers (Penge), Ltd., and 
. A. Huss. April 13th. 

10,097. ** Securing electric light shades." H. J. Carter. April 13th. 

10,035. ** Control of trains." A. R. Angus. April 13th, 

10,103. '* Wireless transmitters." — Ges. für Drahtlose Telegraphie. April 
13th. (Germany, April 18th, 1922.) 

10,104. ** Inductance coils." A. Phillips. April 13th. 

10,106. ** Cable telegraphy.” S. G. Brown. April 13th. 

10,112. “ Loud speakers for wireless telephony." W. H. Johns. April 13th, 

10,113. “ Loud speakers for wireless telephony." W. H. Johns. April 13th. 

10,117. '' Telephone receivers, &c.'" British Thomson-Houston Co., Lid, 
J. H. Butcher, and A. P. Young. April 13th. 

10,121. *' Electric resistances and switches," H. A. Gaydon, April 18h. 

10,122. “ Support for aerials, &с,”” А. C. Greene. April 13th. 

10,123. “ Support for aerials, &c." A. C. Greene. April 13th. 
T “Electric governing of water turbines, &c." F. S. Smythe. April 

tn. 

10,129. “ Electric current generators." H. W, Е. Ireland and J. Lucas, Ltd. 
April 13th. 

10,135. ‘* Apparatus for controlling vehicles driven by electric motors." Akt. 
Ges. Brown, Boveri et Cie. April 13th. (Germany, June Gth, 1922.) 

10.136. *' Variable electric condensers.” W. Dubilier. April 13th. (Сл 
States, September 16th, 1922.) 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


| A921. 

28,242. ''Sinyle-layer winding for  alternating-current generators." Akt. 
Ges. Brown, Boveri et Cie. October 28th, 1920. (170,850.) 

28,007. '' X-ray apparatus." М. A. Codd and X-Rays, Ltd. October 28th, 
1921. (195,416.) 

31,502. “ Alternating-current — dynamo-electric machines.” Е. Соте. 
November 24th, 1921. (195,423.) 

81,510. ** Electro-magnetic relay." — Western Electric Co., Ltd. (Western 
Electric Co., 1nc.). November 24th, 1921. (195,424) 

32,019. '' Means for, and methods of reducing capacity current losses in 
clectric cables." A. M. Taylor. November 30th, 1921. (195,429. 

32,422. "'' Electric motor control systems." A. H. Jackson. ccember 3rd, 
1921. (195,431.) 

34,525. '' Automatic telephone exchange system." H. Baron (F. Alendorti). 
December 22nd, 1921. (Cognate application, 5,924/22.) (195,439.) 

34,672. ©“ Electron discharge apparatus." General Electric Co., Ltd., and 
B. S. Gossling. December 23rd, 1921. (195,440. 

34,868. ‘ Electric trolley poles.” С. W. Ferguson. May 18th, 1921. 


34,905. “ Electrically-controlled counting apparatus for use in totalisators 
and the like." G. H. Wallace. December 29th, 1921. (195,447.) 

34,952. '' Electric holder for clectric arc generators for the production of 
high-frequency electric waves.” H. Sefton-Jones (C. Lorenz Akt. Ges). De- 
cember 29th, 1921. (195,453.) 

35,037. '' Automatic and semi-automatic telephone exchange systems." Sie- 
mens Bros. & Co., Ltd., and H. E. Humphries. December 30th, 1921. (195,455 .) 

35,007. * Electrical selective calling devices." Soc. Francaise Radio Elec- 
trique. March 22nd, 1921. (177,488.) 


1922. 


131. “ Electrical apparatus particularly applicable to wireless sets.” C. W. 
C. Beckman ard P. Alexander. January 3rd, 1922. (195,461.) 

912. *' Couplers for the train lines or conductors of electric railway 
vehicles." W. T. Gray and Metropolitan-Vickers Elcctrical Co., Ltd. Janu- 
ary llth, 1922. (195,468.) 

1,151. “ Electric steam | generators." L. G. de Kermor. January 13th. 
1922. (195,470.) 

1,904. '' Electric candle lamps."  O. T. Banks. January 17th, 192. 
(195,472.) ; 

1,864. '' Electric accumulators. H. Leitner. January 21st, 1922. (Cog- 
nate applications 2,952/22 and 4,304/22.) (195,477.) | 

2,355. '' Electric connectors." G. Н. Collins and Н. Е, Collins. January 
26th, 1922. (195,484.) 

2,762. “ Voltage regulator for electric alternating circuits.” Johnson and 
Phillips, Ltd., and Н. M. Lacey. January 30th, 1922, (195,487 .) 

2,997. '' Electrical regulating switcues." F., C. Curtis. February lst, 1922. 
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D EN . p . ot à . 


A NEW SCHEME FOR ELECTRICAL 
| TRADE ORGANISATION. -` 


On the commercial side of the electrical industry no 
single subject has been so long with us as that of 
organisation. There was a time when every man's hand 
seemed to be against his fellow's. Out'of the chaos and 
confusion there arose appeals for unity; for the recog- 
nition that the progress of the industry was a matter 
of common as well as individual interest; for insensate 
competition to cease and for sectional. co-operation to 
supersede indivi:lual isolated policy and action so that 
there might be conference and .confederation between 
sections making for the good of all. о x 
In the search for remedies many plans were evolved. 
Some were ambitiously designed in the vain hope that 
we need only draw everybody electrical into one big 
crowd and all would be well. ‘Others were too plainly 
the propositions of individuals obsessed with one idea. 
But experience has always shown that no great and 
lasting achievements of such a kind, are effected by a 
stroke of.the pen or the waving of a;wand.  Those:who 
have followed the course of ће: industry up the. steep 
pathways of the past five and twenty years know quite 
well that it has only been gradually and step by step 
that the way to the present measure of efficiency and 
security has been cut. Looking backward they are able 
to appreciate how great are the advances that have been 
made as discussion following upon discussion has even- 
tuated in the formation of representative organisations 
for sectional supervision, protection, and development 
which have subsequently come into co-operative and.co- 
ordinated form. It is the ability to look back which 
impresses one with the marvellous improvement that has 
taken place in so many directions; indeed, were one to 
arise from the dead after a quarter of a century and to 
look around him in our midst to-day he would probably 
be astounded to find that in 1923 the old subject of 
electrical organisation was still under discussion and 
that the conditions as we regard ешп to-day call for a 
renewed. united effort. Yet the pages of the technical 
Press, informal gatherings of electrical men, and confer- 
ences of sections, continue to- bear evidence to the, need 
for the best minds to concern themselves with problems 
which are to some extent similar to those which con- 
fronted us before there was any concerted policy. It 
must not be supposed that this means that organisation 
efiorts have failed, for such is far from being the case. 
Indeed, we sometimes doubt whether things are as bad 
as they are painted. The conditions affecting the elec- 
trical industry, like its personnel, are constantly 
changing ; the growth of the industry to its present large 
proportions, and the certainty that it will rapidly grow 
bigger and bigger quite beyond present conceptions ; and 
the general influences that are at work in the trade—all 
these things compel an orderly and systematic investi- 
gation so that we may work forward persistently and 
consistently in the hope ‘of attaining an end which in 
the light and knowledge of to-day seems to be desirable 
in the general interests. 7 d Ea | 
For some time past there has been а widespread 
opinion that some improvement should be brought about 
in the trading relations that have. existed in recent 
years between manufacturers, wholesalers, contractors, 
and retailers so that all.of these sections might reap 
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their fair share of benefit from the enormous progress 
that takes place in the industry as & whole as elec- 
trioity comes into its own in domestic and industrial 
installation work and trading operations associated 
therewith or resulting therefrom. NM 

A serious effort has been made by the Electrical Con- 
tractors' Association to lead the way in dealing with the 
situation. It has formed the subject of deliberations by 
men with intimate knowledge of the ramifications of the 
trade and lengthy experience of its problems and diffi- 
culties. They have endeavoured to secure that a basis 
shall be laid ‘‘ upon which an improved relationship 


may be built up " ; they have sought to afford ‘‘ a com-, 


pass rather than a chart "'; and they seek to ‘‘ direct 
and guide without binding." When it is noted that 
these representative men have considered the matter one 
which could claim their close attention for so long a 
period as six months, it will immediately be felt that the 
scheme that they have evolved is deserving of sym- 
pathetic inquiry, and investigation of its merits, from 
all who have either the immediate ог the future great- 
ness and prosperity of the industry at heart. In the 
desire to inform our readers and to secure from then 
the fullest possible discussion of the proposals, we print 
the complete report and recommendations of the Special 
Policy Committee in this issue of the REviEw. 

For many reasons the present position of electrical 
retailing is far from satisfactory; yet in order to secure 
аз widespread an activity as possible in the sale of 
clectrical appliances to meet the daily needs of a public 
which is rapidly increasing its uses of electricity and 
therefore of electrical goods, it is necessary that the 
retail position should be as free as is humanly possible 
from weakness, restriction, and limitation, and that the 
electrical trade door shall be open as wide as the well- 
being of electrical development renders desirable, for the 
incoming of new men to earn a decent livelihood and 
assist the general advance. 

One of the objects of the now enunciated policy is to 
encourage à large and thoroughly substantial retail 
section of the industry. It is not anticipated by the 
originators of the policy that the recommendations 
inade to that end can be immediately effective, inasmuch 
as most ideals are well beyond present attainment, 
but it is hoped that eventually such an arrangement 


will be reached as will be reflected in all future trading : 


agreements. By co-operation ''or otherwise," it will 
be observed, it is hoped to secure the adoption of a 
broad principle of trading which shall establish the 
membership in a sound financial and commercial posi- 
tion so that it can control its own business without 
undue interference from other sections. The Associa- 
tion requires to have a part in regulating and improving 
tlie conditions of retail electrical trading. 

Where the interests of the entire electrical industry 
have to be studied and protected, as is onlv right in the 
pages of the electrical trade Press, it is not congenial 
te advocate the elimination of anybody unless he is un- 
mistakably doing harm to the interests of the industry 
— is parasitic, obstructive, fraudulent and so forth. 
But ready as we have always been to welcome all and 
sundry into the field of electrical development because 
the more there are to gain an electrical livelihood, the 
more business-pushers, business-getters, and electrical 
propagandists there will be. we are not blind to the 
harmful influence of the weak man who comes into tlie 
business with little or no capital, does little work and 
that not of the best, gets into debt, lowers the value of 
contracting and supplv orders because of his under- 
cutting, goes bankrupt and saddles manufacturers and 
traders with bad debts. i 

We desire to see good work, a fair profit for all, 
and the elimination of influences which spoil the business 
for everybody. But not all small men do this. For 
one who does, as manufacturers and traders could tell 
us, there are very many who do not. Small men 
of enterprise have become Important amongst us, 
and we hope that they will continue to become 


ко- nothing could be more detrimental than for 


4 


there to be & closed door; men of new blood and new 
ideas should not have serious difficulties put, in their 
way. There are districts where, if it were not for the 
small man there would perhaps be nobody. It may be 
asked how the Association scheme will affect men of thia 
class. It is hoped to reduce costs to electrical users and 
increase the turhover of the industry while strengthen- 
ing the financial position of the contractors. How is it 
ќо be done? Опе way would be by eliminating the inter- 
vention of the middleman between the manufacturer and 
contractor or retailer, excepting where wholesalers are 
able to buy largely and stock largely. Contractors and 
retailers will reduce costs because they will be able to buy 
in quantity and at special terms. Here it may be that 
the small man will be at a disadvantage, being a small 
and hand-to-mouth buyer, though, of course, he will be 
free from the heavy standing charges of the big man. 

There are intentions that members when financially 
strengthened by the effective operation of the scheme, 
shall run retail showrooms, and shall bring new de- 
velopments to the notice of the public, while manu- 
facturers and wholesalers shall be -discouraged from 
direct trading, and if they do supply the user in agreed | 
cases, the price shall be an agreed one leaving a profit 
for the retailer. -This matter of direct supply and, 
the allowance of discounts to users is perhaps the oldest 
of all the points of grievance that have existed in the 
trade. It was out of the evils of direct trading that 
the Electrical Contractors' Association came to birth. 

There are proposals affecting the future of those who 
have hitherto acted in the dual capacity of manufac- 
turer and contractor; and electrical contractors are not 
to compete with manufacturers and wholesalers. There 
is to be co-operation of electrical contractor members in 
schemes for the electrical education of the publie. Pre- 
ferential consideration is to be given to British manu- 
facturers. All of these things are very good. A new 
section of the E.C.A. is to be formed providing for 
electrical retailers to become members, and altogether 
the end aimed at will be to attract capital and the best 
men to the electrical contracting and retailing side of 
the industry. 

Having thus briefly outlined the position. and 
summarised the aims which are seriously set forth 
by the proposers and advocates of the scheme, we 
now, without at the moment attempting any closer 
analysis and discussion of the many points, definitions 
and recommendations, pass the entire matter on to our 
readers in the belief that thev will feel it to be their 
duty to give it thorough consideration. Our columns 
are open to them for the expression of their views, and 
we hope that they will avail themselves of the opportu- 
nitv. It is desirable that there should be the fullest 
possible discussion of the scheme, as if in its operation 
it can bring about one more advance toward the 
efficiency of the trades affected, the industry as a whole 
should be advantaged and the ever-recurring complain- 
ing between section and section will be moderated if not 
доме ек silenced. Frankly, we тау sav that while 
the highest ideal should be set before us, and while the 
attainment of that ideal is worthy of a bold and self- 
sacrificing effort, we agree with the Conimittee that im- 
provement and not perfection can be secured. There 
are factors which will always operate against the com- 
plete realisation of the ideal. 


ATTENTION is often drawn to the 
The Lighting of desirabilitv of creating some form of 


Printing ‘bridge ’’ between the technical expert 
Works. and the public. Electrical engineering 


is now so highly specialised that this is 
not an easy problem. But in the case of lighting, the 
interests of the producer and user are so closely related 
that there are excellent opportunities for the interchange 
of views. The discussion before the Illuminating Engi- 
neering Society on the lighting of printing works on 


` Vol. 92. Ко. 2,871, May 4, 1928.) 


"THE ELECTRICAL REVIEW. m ` 688 


April 24th was a happy illustration of the good results 
attending conferences with users. The Society had 
invited the attendance of representatives of the leading 
journalistic and printing associations, including the 
Joint Industrial Council of the Printing and Allied 
Trades of the United Kingdom. The Rt. Hon. C. W. 
Bowerman, a past president of this body, opened the dis- 
cussion, and its two secretaries also gave a warin wel- 
come to the investigation which the Society 1s conducting. 
Mr. L. Gaster, who read the introductory paper, covered 
a wide field. The problems involved in the lighting of 
compositors’ frames, machining rooms, linotype ina- 
chinery, &c., are highly complex, and the ideal methods 
‘have still to be evolved. Buttherecan be no question that 
& solution of these problems can only be found by enlist- 
ing the help of the worker. The lighting of editorial 
offices appears a much simpler problem, but it 1s common 
knowledge that in some newspaper buildings the condi- 
tions are antiquated and unsatisfactory. We are glad 
that Mr. Gaster put in a word for the requirements of 
the journalist, who is often called upon to work at high 
pressure withont sacrifice of accuracy and whose occupa- 
tion admitte!lv пироѕеѕ a somewhat severe tax on eye- 
sight. 


WirHovuT desiring to make capital out 


Electric of a regrettable railway accident, in- 
Lighting volving the death of three men, we feel 
of Trains. compelled to draw attention to the 


report of Col. J. W. Pringle upon the 
collision between an Aberdeen express and a goods train 
near Retford (L. & N.E. Rly.) on February 13th last. 
The whole of the passenger stock and the brake vans of 
the express were;electrically lighted, and it is to this fact 
that Col. Pringle attributes the absence of fire upon the 
derailment of certain of the coaches. 

We have consistently advocated the substitution of 
electricity for gas 1n train-lighting. and it is of greater 
satisfaction to ns to see the avoidance ‘of fire than to 
have our contentions supported by the addition of a 
fire due to the rupture of gas tanks to the already 
sufficiently-terrible consequences of a railway accident. 


Tue chairman of the English Electric 


Improving Company, Limited, Sir Chas. E. Ellis, 
Electrical informed shareholders last week that of 
Trade. its five factories in different parts of the 


country three were fully employed, the 
fourth was within sight of full employment, and in the 
fifth, which was temporarily closed some time ago and 
is still so, establishment charges had been reduced to a 
negligible figure. While it is found that trade continues 
to improve, events have proved the accuracy of the pre- 
diction that the upward lift, though steady, would be 
and still will be, long and tedious. The rate of advance 
last vear, however, taking the value of orders received as 
the basis of comparison, was 75 per cent. on the figure 
for 1921, but more than that is necessary for the amal- 
eamated company to be “© really comfortable." That, of 
course, must be the case while a fifth factory remains 
closed. . We may suppose, however, that progress towards 
that “© comfortable" feeling—an experience lacking in 
many another case as well—is being made, from the fact 
that toward the end of 1922 the rate of inflow of orders 
was accelerated, and in the first three months of 1923 
the improvement has been more than maintained. The 
electrical industry is closely interested in the revival of 
general industry, and, that being so, it is gratifying to 
notice that whereas the bulk of the English Electric 
turnover came from public works, private buyers being 
unable to finance new developments, this year there is 
an encouraging growth in the application of the com- 
pany's standard electrical products to the steel and coal 
and other industries. Tt is well known that the company 
has for some time past laid itself out specially for the 
handling of railway electrification and hydro-electric 
power contracts. What success has resulted in these de- 
partments: has been recorded here іп several special 
cases. [ts work in Japan and India and other parta of 


' sonnel; 


the world ; ita building-up of a specialist technical per- 
the attention which has been devoted to the 
development of turbine and turbo-alternator design ; and 
its ability to secure Indian and Brazilian turbine plant 
orders against severe competition—all these form part 
of the very interesting story of the past and the hopeful 
forecast for the future that Sir Chas. Ellis was able 
to set forth in the statement that is recorded in our 
'* City Notes ” to- -day. 


THERE is a significant pronouncement 
Capital Levy on the subject оѓ, а, capital levy in the 
Danger. report on Switzerland by H.M. Commer- 
cial Secretary at Berne (Mr. №. C. D. 
Rawlins), which has recently been issued by the Depart- 
ment of Overseas Trade. It will be remembered that last 
autumn a referendum in Switzerland was taken on this 
question, and the scheme for a capital levy was rejected. 
It was thoroughly realised by a very large majority that 
the consequences of such a course would have been very 
serious indeed. As it was, there was a good deal of 
financial and commercial disturbance, such as exports 
of capital abroad, runs on local savings banks, a fall 
in all Government bonds, banking and industrial shares, 
and other signs of the approach of a panic. It is dis- 
quieting to think that similar disastrous occurrences 
might easily ensue in this country if our own electorate 
gave the reins of power into the hands of those who 
believe in the practicability of imposing @ capital levy 
without killing the golden goose of industry. In spite 
of the heavy defeat of the Swiss proposal, it appears 
from Mr. Rawlins’s report that an adverse influence has 
been exerted on Swiss economic life, the extent of which 
can never be accurately gauged. -The Commercial Sec- 
retary cannot be accused of having any desire to 
prejudge a political issue at home. His remarks are 
simply those of an impartial and trained observer, whose 
duty it is to submit a plain record of economic events in 
the country to which he is appointed. His account of 
the injurious effects of the bare proposal of a capital 
levy. though rejected by the common sense of the Swiss, 
should therefore be given the fullest possible publicity. 


WHILST municipal electricity authori- 
ties have figured prominently in the 
history of Whitley Councils, we have 
not heard much of the views of the 
conipanies on this subject. -It is therefore interesting 
to observe that, on the occasion of the annual meeting 
and conference of the Whitley Council for the South 
Coast District (No. 11) at Bournemouth last week, the 
delegates were entertained at luncheon by the Bourne- 
mouth and Poole Electricity Supply Co., Ltd., and the 
local chairman of directors, Dr. J. A. Hosker, took 
the opportunity to express his confidence in and ap- 
proval of the Whitley system. According to the 
Bournemouth Echo, he said:  ''I believe in letting the 
other man have his say. If Whitley Councils are con- 
ducted on the principle of the round-table conference, 
then a great deal of goodwill comes from them. I have 
reason to believe that this Council has done a great deal 
of good.’’ Incidentally, Dr. Hosker pointed out that 
the question of wages was not the sole purpose of the 
Councils—their outlook should be far wider. Sir John 
Timpson also held that the existence of the Councils 
had warded off serious troubles, and that the good 
of the industry must be their aim; if an undertaking 
was flourishing, all who were running the concern ought 
to benefit. The keynote of all the speeches was the good 
resulting from amicable discussion between the parties 
concerned, and the effectiveness of the councils in pre- 
venting disputes. 

We firmly believe that, € goodwill and good 
faith on both sides of the table. no difference of opinion 
need ever develop into a conflict; as Dr. Hosker re- 
marked, one should look at the position from the other 
man's point of view as well as one's own. Peace, accom- 
panied by contentment, is the first and. greatest essential 
to the prosperity of the electrical industries, 


Success to 
Whitleyism. 
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AIMA LIG MERCURY:VAPOUR RECTIFIERS. 


The Birmingham Sub-station installatión. " | is a cr 


One of the principal arguments against the use of low- 
pressure direct current for lighting outlying areas of 
a city, or of high-pressure direct current for a rail- 
way supply, has been the high cost of the shift labour 
which it has hitherto been necessary to employ to attend 
to the rotating apparatus installed in the sub-stations 
required for converting extra-high-pressure three- 
phase current into direot current. 

Owing to this high cost of labour, the general prac- 
tice has been to install a few large sub-stations on a 
system distributing direct current, and to place them 
at а considerable distance from one another; this 
arrangement.has necessitated running out from such 
sub-stations long and costly low-pressure feeders of 
large sectional area to distribute the supply. 

On the other hand, undertakings distributing low- 
pressure alternating current. owing to the fact that no 


бл | Ок: 1.—CONNFCTIONS OF OIL- Switca owt GEAR: 


shift labour ls saiga: in T static transformer sub- 
stations, have been able to use a large number of such 
sub-stations and in this way to reduce to a minimum 
the capital expenditure on low-pressure cables. 


With а view to meeting this disability, engineers both | 


in this country and abroad have been working at the 
problem of devising automatically-oontroled convert- 
ing apparatus suitable for installation in sub-stations 
supplying systems which distribute low-pressure direct- 
current and, especially in the United States of America, 
many such sub-stations are now in successful operation. 
the converting apparatus usually consisting of either 
rotary converters or motor generators. Whilst the de- 
sign and arrangement of the control apparatus for use 
in conhection with rotating machinery of this sort 
shows a wonderful degree of ingenuity, it is undoubt- 
edly complicated and in course of time is therefore 
likely to give trouble. which would be a very serious 
matter in the case of a large system.: Much of the com- 
plication is eliminated if static converting apparatus 
is used. and the recent advances that have been made 
fn the design of mercury-vapour rectifiers has brought 


“system, 
"accum ЕСЕ also installed in the sub-station, which 


` into the вай а formidable шй: of the rotary 
converter or motor generator for use in automatically- 


controlled sub-stations. 
The Birmingham Corporation electricity supply 


| undertaking has had a steel-cylinder mercury-vapour 


rectifier working successfully for ‘about 18 months in 


the Harborne süb-station, during the last twelve months 
of which period it has been automatically controlled, 
supplying al. р. d.c. 


lighting network, and it ' has 


proved to be quite satisfactory. 

The rectifier is of the Brown, Boveri ty pe of 230- kW 
capacity. (500. amperes at 460 volts) and is connected 
to the outer busbars of the three-wire distribution 
the balancing being done by a battery of 


also supplies the d.c. required for operating the various | 
relays and switches. The rectifier transformer is sup- 
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plied with 5 ,000-volt, 3- к 25- -period current from 
the generating stations. 

To those who ere not familiar with the operation of 
the Brown, Boveri rectifier, it will perhaps lead to a 
better understanding of the automatic gear which it is 
necessary to install if the usual method of putting the 
rectifier into service by hand is described first. 
Assuming that the vacuum in the rectifier cylinder has 
been properly formed by means of the small air pump 
and that the rectifier is ready for service, the e.h.p. 
a.c. oil switch is first closed and then the main step- 
down transformer is energieed. The secondary wind- 
ing of this transformer is ‘arranged in six-phase, or 
double star; and' is connected directly to the six main 
anodes of. the rectifier, whicl are then made alive when 
the oil switch is’ closed. 

А small a.c. to d.c. motor generator іё next run up 
and connected to a solenoid which operates a steel 
plunger, also connected to the motor Generator, which 
dips into the mercury ‘bath cathodé "arid strikes the 

ition arc. After this arc has been sttucK; thd réc- 
‘ior commences’ to function, although , wit n open 
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circuit on Ше d.c. side. As the Ч.с. voltage of the 
rectifier is much higher on open circuit than it is when 
the device is delivering even a few amperes, it is 
necessary to stabilise ‘this voltage by switching on a 
small load through a loading resistance until the rec- 
tifier is paralleled on to the d.c. busbars, when the 


After an interval of about ten seconda, another relay 
comes into operation which closes the circuit between 
the motor generator and the ignition-arc solenoid, 
fip. 2. As soon as an arc has been struck inside the 
rectifier, a further relay de-energises the ignition 


relay and shuts down the motor generator set, whilst 
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Fic. 2.—Connections OF IGNITION AND EXCITATION RELAYS. 


loading resistance and the small motor generator can 
be switched out, the rectifier being left on the busbars 
to take up load. 

The automatic apparatus installed at the Harborne 
sub-station performs the functions outlined above im 
their proper sequence, and with .a suitable time lag 
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between each operation. As soon as the e.h.p. busbars 
are energised, a single-phase potential transformer 
operates a ''no-volt'"' type of relay which closes the 
Ч.с. trip circuit on to the main oil switch closing coil. 
The closing of the oil switch energises the main step- 
down transformer and also at the same time starts the 
air pump and the small a.c. to d.c. ignition motor 
generator mentioned above, fig. 1. 


D.C BUS BARS 280" 


the voltage coil of the Ч.с, circuit breaker is energised. 
If the voltage of the rectifier is approximately equal 
to the voltage across the busbars, the circuit breaker 
now closes automatically and connects the rectifier to 
the supply mains, fig. 3. 

If now an interruption of the main e.h.p. supply to 
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the sub-statien occurs, the “© no-volt ’’ relay will operate 
and open both the main oil switch and the d.c. breaker, 
thus disconnecting the rectifier completely on the a.c. 
and d.c. sides. 

When the e.h.p. supply pressure is restored, the 
various relavs operate in their normal sequence and 
re-connect the rectifier. In the event of a heavy over- 
load or short circuit occurring on the-transformer or 
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its connections, or an internal short circuit taking place 
in the rectifier due to loss of vacuum, the main a.c. 
overload relay will operate and disconnect the rectifier 
on both the a.c. and d.c. sides, and it is left out of 
cireuit until this relay has been re-set by hand; the 
setting of the relay is so high that only a serious fault 
can operate it. 

In the event of a heavy overload or short circuit 
oecurring on the d.c. busbars to which the rectifier is 
connected, the overload d.c. circuit breaker will operate, 
and is capable of automatically reclosing on to the bus- 
bars three times only, after which it remains out of 
circuit until re-set by hand. Each time this d.c. 
circuit breaker opens, the loading resistance is auto- 
matically switched into circuit to maintain the d.c. 
voltage of the rectifier at the proper figure; similarly, 
when the d.e. circuit breaker closes again, the loading 
resistance is switched out of circuit. 

Change-over switches are fitted so that the rectifier 
equipment can be operated either automatically or bv 
hand, ах desired, or by remote control from another 
 Sub-station. By means of pilot wires running to 


another and larger sub-station, the set can be started 
up or shut down at will, and signal or indicating 
lamps are connected to the pilot wires at the larger 
sub-station so that the men engaged there can tell if 
the automatic apparatus has operated correctly and 
if the rectifier is on circuit. The accompanying 
diagrams illustrate how the various relays, automatic 
switches, &c., are arranged and connected; for these 
we are indebted to Mr. R. A. Chattock, city electrical 
engineer, who is so satisfied with the behaviour of the 
plant (for the development of the details of the auto- 
inatic gear of which Mr. G. Rogers, sub-station engi- 
neer, was largely responsible) that he has installed two 
25-kKW automatic glass-bulb Hewittic rectifiers. The 
latter have functioned so satisfactorily that Mr. Chat- 
tock proposes to develop the supply to the thinly- 
populated outlying districts of Birmingham by means 
of this type of apparatus, which will be so arranged 
that it will be automatically disconnected in the event 
of the e.h.p.. a.c. supply failing and reconnected when 
Iz: ix restored, fanlts on the d.c. networks being con- 
trolled by fuses or circuit breakers. 


A SHORT-CIRCUIT TEST ON A 40,000-KVA TURBO-ALTERNATOR. 


AN interesting test, subjecting a 10,000-kVA, 6,600- 
volt turbo-alternator to a sudden single-phase (line to 
line) short circuit, when running excited at full voltage, 
was made recently at the Rotherham Corporation elec- 
tricity works, in the presence of Mr. Edward Cross, the 
engineer and manager. 
which has been constructed in this country, and was 
supplied by the British Thomson-Houston Co., Ltd., 
Rugbv. 


In order to carry out the test, the section of the bus- 


This machine is the largest set 


Time - О 235 Second 


result being the throwing of a small quantity of oil, 
estimated at about half a pint. On a similar switch, 
used to make the short circuit, no oil was thrown and 
no parts were in any way damaged, despite the very 
severe conditions of closing on a dead short circuit. 
The accompanying illustration, which is reproduced 
from the oscillogram, gives a complete record of the 
short-circuit current, which, at the moment of short cix- 
cuit, rose fo a maximum r.m.s, value of 18,200 am- 
peres, ?.e., 5.2 times the normal rated current of the 
This corresponds to a short-circuit reactance 
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8 Fic. 1.—OscILLOGRAM OF SHORT-CIRCUIT TEST. 


bars to which the machine is normally connected was 
isolated from the rest of the system on the far side of 
the busbar interconnecting switch, and two of the three 
terminals of this switch, on the far side, were short- 
cireuited by heavy copper connectors. 

The actual short-circuiting of the machine was per- 
formed by closing the busbar interconnecting switch, the 
main switch having been set to trip instantly on over- 
load, thus making the conditions much more severe than 
when the time-lag device is used. In this manner a 
test was obtained. not only on the alternator, but also 
on the oil switch which was used, this being one of the 
well-known B.T.H. motor-operated (H6) type. 

We understand. that the switeh cleared the fault in 
an extremely satisfactory manner, the only visible 


of 19.2 per cent., as usually expressed with regard to 
full-load current. 

A maximum short-circuit current of only 5.2 times 
the normal full-load current is considerably lower than 
has usually been obtained with turbo-alternators. The 
advantage, however, of keeping the maximum current 
at a relatively low figure is obvious; the forces are 
correspondingly low, and, as is shown by this test, safety 
of operation is obtained even under the severe condi- 
tions of a short circuit on the busbars. However, in 
view of the size of the set under test, the forces were 
necessarily large, and it is very satisfactory to find that 
the whole of the installation, including turbine, alterna- 
tor, cables, and switchgear, withstood the test without 
апу signs of distress. 
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The oscillogram shows the stator ourrent (curve No. 
1), the earth current (curve No. 2), the line voltage 
(curve No. 3), and the rotor current (curve No. 4). 
The voltage, which, of course, falls practically to zero 
when the short circuit is applied, rises again to normal 
value after the fault has been cleared. It will be noticed 
that during the period of short circult this curve 
assumes а constant ripple, the increase in amplitude at 
the end of this period indicating the point at which 
the contacts of the switch commence to separate. The 
increase in amplitude of this curve continues from this 
point until the switeh breaks the circuit completely, 
when the curve again rises to normal values. 

The small amplitude of eurve No. 2, the current flow- 
ing through the neutral connection of the machine, is 


due to the current-limiting resistance through which tlie 
neutral point is connected to earth, 

Although the machine was subjected to a single- 
phase short circuit, it is interesting to note, in curve 
No. 1, how closely the alternator current approximates 
to & sine wave, the usual distortion of the current wave 
under short circuit being largely eliminated by the 
efficient squirrel-cage windings on the rotor; the effect, 
however, of the heavy short circuit can be seen in the 
small double-frequency ripple which appears in the 
rotor current curve (No. 4). 

The timing of the oscillogram shows that the operation 
of the overload trip of the switch was effective in rup- 
turing the current at the end of 16 cycles, that 1s, after 
approximatelv one-third of a second. 


CENTRAL EUROPEAN ELECTRICAL EXPANSION. 
| (By a Special Correspondent at Prague.) 


——— ———— — 


Czecho- Slovakia. 

THE water power of Czecho-Slovakia is unequally 
divided between Bohemia and Moravia, the former 
having an estimated 1,658 inillion and the latter 162 
million kWh per annum. То this, however, must be 
added Silesia and Slovakia, the latter having water- 
power resources almost unlimited. In view of the 
shortage of coal and petroleum, 2t is intended to 
make the utmost use of these. The amount of 
electrical energy required annually, exclusive of 
the needs of the railways, is about 2,000,000,000 
kW-hours, a demand at present met by 345 separate 
electrical concerns intended for the public supply, 
in addition to a considerable number of power stations 
which supply private owners. Hereafter, the energy is 
to be supplied by a uniform system at 22,000 and 
100,000 volts, the current being generated in the coal 
districts by nine thermo-electric power stations, of 
which the largest three will be set up at Duchcov (Dux), 
Bohemia; Moravska-Ostrava, Moravia, and in Slo- 
vakia, while additional water-power stations will be 
installed on all the principal rivers in the Republic. 
It is intended to take over all the utilisation of water 
power and construction of water-power plants. 

Indeed, a complete change has taken place in the 
electrical industries and enterprises of Czecho-Slovakia, 
a new law having been brought in establishing Govern- 
ment utilisation of water power and construction of 
water-power plants. While private enterprise will be 
encouraged, it will be subject to State domination. 
Already a large number of established concerns have 
submitted to the new regulation, the State now holding 
a considerable—and, indeed, preponderating—interest 
in the following concerns:—The Central Bohemian 
Electrical Works, Prague-Karlín; the Electrical Union 
of the Central Elbe Area, Kolin; the West Bohemia 
Electrical Union, Pizen; and the Electrical Union of 
the Northern Sumava Area, Tachov, as well as the 
recentlv-established South Bohemian Electrical Works, 
Ceské Budéjovice; the Moravian-Silesian Electrical 
Works, Moravská-Ostrava; the Electrical Works of 
Northern Moravia Sternberg; the Electrical Works of 
Central Slovakia, Bánská Bystrice and ‘‘ Iskra,’’ 
Holic. The whole of these companies, together with 
others in course of formation, will hereafter carry out 
the electrification of the country with the help of the 
State and local authorities. 

The estimated cost of the complete electrification of 
the  Czecho-Slovakian system will amount to over 
2.000 million crowns for the construction of hvdro- 
electric plants, and 500 million crowns for electric 
plants driven bv steam power. The building of 
the thermo-electric power stations and the system of 
mains is spread over 20 vears, and the construction 
of the water- power stations over 50 years. 


1he Government has joined with the Administrative 
Committee for Bohemia, the City of Prague, and the 
Central Bohemian Electric Works for the ‘erection of 
electricity works in Seestadtl, a company having been 
formed with a capital of 30 million crowns, divided into 
60,000 shares of 500 crowns, to carry out the project. 
The works will be located near the Hedwig coalfield in 
Seestadtl, and will have a central distributing station 
in Prague transmitting power to Middle and Northern 
Bohemia. A proposition supported by the Slovak 
General Credit Bank is under consideration for the 
electrification of Russinia, in Carpathian Ruthenia. 
In view of the great richness of the country in water 
power, substantial success is hoped for in connection 
with this enterprise. In addition, the erection of a new 
plant has been planned at Huszt, also in Russinia 
(Ruthenia). This project calls for a canal to connect 
the Tereblje (Talabor) and Velka Reka (Magyag) 
Rivers, both of which have their sources in Russinia. 
The power expected to be developed has been placed at 
45,000 h.p. While there can be no question us to the 
feasibility of the plan, geological tests and surveys 
having demonstrated this sufficiently clearly, the great 
problem is to find the capital to finance the undertaking. 
Undoubtedly its realisation would perimit of the develop- 
ment on & large scale of the rich forest and inineral 
resources of Russinia, and prove of inestimable economic 
benefit not only to that part of Czecho-Slovakia, but to 
adjoining sections of Hungary and Rumania as well. : 

Radio-telephony has not yet passed the stage of 
infancy in Czecho-Slovakia, and in order to introduce 
communication by this means a special commission of 
experts is now studying the progress made in other 
countries. Upon the findings and recommendations of 
this commission the future of radio-communication in 
Czecho-Slovakia depends. Many local factories are 
interested, and await but a favourable moment for pro- 
ducing the necessary requirements of the industry. 

Messages from Czecho-Slovakia to the United States, 
via France or Germany, can now be sent at 16.8 Czecho- 
Slovakian crowns (the rate varving with the fluctuations 
in the rate of exchange) per word, as the result of an 
agreement concluded between the Telegraph Administra- 
tions of France and Czecho-Slovakia. This means a 
reduction of 23 per cent. as compared with the rate 
ma Marconi. These rates are onlv in force for traffic 
to the United States; messages filed there for trans- 
mission 77a radio are sent via London at 35 cents per 
word. which is the same as the rate hitherto prevailing. 


Austria. 


Electrical manufacturing is one of the most im- 
portant industries in Austria; considering the pro- 
bable future developments of the new Republic’s water 
power and the electrification of its railways, exception- 
ally bright prospects for the future are said to exist. 
While many of the necessary raw materials—such as 
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rubber, copper, certain textiles, and part of the por- 
celain employed —have to be imported, 70 per cent. of 
Austria's electrical manufactures are exported. The 
estimated manufacturing plants (including power 
apparatus, telephone and telegraph equipment, electric 
lumps, wire and cable) represent normally a value of 
88 million crowns (gold); a power of 7,200 h.p., and 
employment, when in full operation, for 25,000 men. 
At present, however, unemployment exists to a con- 
siderable degree. 

In view of the fast-iruproving financial position of 
the country, the electrical companies expect soon to be 
well supplied with orders; with the exception of the 
wire and cable factories, most plants will shortly be 
again working, it is thought, at something like full 
capacity. Unfortunately, however, Austria has to meet 
severe competition from Germany, and this has become 
additionally serious on account of the fall in the cur- 
rency. Teutonic electrical machinery is being offered 
not only in Austria, but in Yuyo-Slavia, Hungary, and 
the Balkan States in larger and larger quantities and at 
lower and lower prices, far below the figure at which 
the Austrian factories can work. Such firms as the 
A.E.G., Siemens-Schuckert, and Brown, Boveri et 
Cie., have made common interests with Gerinan firms, 
and are, therefore, not so greatly affected by this com- 
petition as are some Austrian companies. This also 
applies to the sale of meters and measuring instru- 
ments, the manufacture of which has fallen off by at 
least 40 per cent. on account of keen German com- 
petition. About 60 per cent. of the production 
of the Austrian telephone and telegraph factories 
is taken by the States, the remainder being sold at home 
and abroad to private customers. The factories turn- 
ing out lamps have at present a large number of orders 
in hand. These establishments belong to an inter- 
rational association regulating the marketing of elec- 
tric lamps. 

The principal classes of electrical goods imported by 
Austria comprise dynamos and electric motors (except 
automobile motors); meters, &c.; switches, contacts, 
&с.; electric lamp bulbs, &c.; other electrical appara- 
tus; cables and insulated wires, and carbon for electro- 
technical purposes. The exports comprise dynamos, 
electric motors (except automobile motors) and trans- 
formers, telephones and microphones, switches and 
contacts, electric lamp bulbs, accumulators with plates of 
lead and plates alone, and carbons for electro-technical 
purposes, 

Electrification of the Austrian railways is making 
great headway. The line over the Arlberg and Vararlberg 
Is already well advanced. The first electric locomotive 
was recently received and run over the lines between 
Vienna and Hainbure. Electrification of the line be- 
tween Inusbrück and Bludenz, and between Innsbrück 
and Landeck, is to be completed by the middle of next 
усаг (1924). It is expected that in the first half of that 
year the Salz-Kammagut line may be ready for use. 
During the course of last summer power-plant construc- 
tion on the Mallnitz also made considerable progress. 

A municipal tax of 14 per cent. on gas consump- 
tion and 4 per cent. on electric light has recently been 
Imposed for the purpose of financing the work of elec- 
trification on the Ybbs, undertaken by the Comunune 
of Vienna. The tax i¢ expected to vield 1,750,000 
crowns per month, and to equal the monthly sum ex- 
pended upon the Ybbs project with regard to wages and 
material, | 


Hungary. 


Hungary is also devoting considerable attention, and 
as much State capital as сап be spared, to electrical 
construction and extensions, Trunk railways radiating 
from Budapest are being considered for electrification, 
and a 15-kilometre experimental section is soon to be 
taken in hand. Present traffic conditions indicate the 
necessity for speedy electrification of Hungarian rail- 
wavs. While no decision has vet been arrived at, there 
seems little doubt that ultimately the Government. will 
have to electrify all trunk lines radiating from Buda- 


pest, a total of 1,400 kin., or 2,000 km. including 
double tracks. The question remains open, however, with 
regard to the particular system of electrification to be 
adopted. But a new split-phase system, somewhat 
similar to that of the Norfolk and Western Elkhorn 
(U.S.A.) Railway, will be given a trial. Ап experi- 
mental run has already been made on a short line of 
about 15 kin., equipped with overhead construction. The 
test was not found altogether satisfactory, and another 
trial will be undertaken during this year and thereafter 
a definite decision arrived at. General electrification 
of the country's railway system will be pushed on as 
rapidly as financial and labour conditions permit, 

Among such undertakings favoured by the Adminis- 
tration of the Hungarian State Railways is the trans- 
formation of the superstructure on a line of 15 kms. 
of railway between Budapest, Dunakeszi, and Alag. 
Originally the work was to have been completed and 
opened in May of this year (1923). The electric loco- 
motives will be the same size as the ordinary steam 
locomotive, the first of these engines having been manu- 
factured by the Ganz-Danubius and the Ganz Electrical 
Companies. It is of some interest to note that in con- 
structing these locomotives an invention of the com- 
pany’s manager is being applied, whereby the machine 
runs at equal speed whether up or down grade. The 
maximum speed of the motor is about 67 km. per hour; 
both passenger and freight trains are hauled at this rate. 
The speed of locomotives driven by steam changes 
continually according to the grade of the line, and, on 
account of the inferior quality of the coal used, the 
maximum speed of even the fast trains in Hungary does 
not exceed 40 km. per hour. The advantave of the 
system referred to is, therefore, obvious. At the pre- 
sent rate the cost of producing an electric locomotive in 
Hungary is 25 million crowns. this being the price 
estimated by the Ganz-Danubius Co, 
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MARINE ELECTRICAL MACHINERY. 


(CoMMUNICATED. ) 


Wirn the increasing use of electrical auxiliaries for 
marine work, an added responsibility has been placed 
on the marine engineer. He being a conservative class 
of engineer, new things find but slowly a place in his 
esteem. 

At the present time he is fully occupied with problems 
arising from the use of double-reduction gears in con- 
junction with high-speed turbines. Judging by the 
controversial papers recently published on the subject, 
there seems to be no settled opinion even upon the 
advisability of using such gears, and many failures have 
induced some shipowners to revert to the relatively in- 
efficient reciprocating engine with its magnificent record 
of reliability. It is perhaps unfortunate therefore that 
the growing use of Diesel-engined ships with their elec- 
trical auxiliaries should synchronise with this situation. 

It would appear that another rating is desirable in 
the engine room. А few shipowners have recognised 
this, and have appointed one and sometimes two elec- 
triclans per ship to serve as watch-keeping engineers. 
The ordinary training of the seagoing engineer does 
not fit him for the supervision and maintenance of 
electrical machinery and switchgear, and strange stories 
could be told of extraordinary occurrences in the engine 
room, resulting from such engineers tackling electrical 
problems. E | 

The time is now ripe for the Board of Trade to for- 
mulate new regulations for the examination of 
engineers. І 

In land practice an entirely new class of engineer has 
heen evolved to meet the requirements of our various 
power supplies. To the writer the present marine 
practice does not appear good. In vessels not carrving 
any trained electrical man, maintenance charees are 
high and breakdowns invited. i 
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Where electricians are carried there is at present no 
opportunity for promotion to the ranks of second or 
chief engineer, and therefore the best type of man is not 
attracted. The best solution therefore seems to be to 
train the marine engineer. | 

For the sake of the safety of ships at sea ав well as 
of economical running, marine engineers should receive 
an electrical training either during or at the end of 
their mechanical training. It is preferable to have the 
watch-keeping engineer trained in electrical work 
rather than to have a separate rating. The latter 
method is expensive, and involves dual control, which, 
sooner or later, leads to trouble and inefficient working. 

The position may be put thus briefly : — 

Ships have to be run at a profit. 


reliability equal to that of the steam auxiliary. 


Electrical auxiliaries have demonstrated their 
efficiency, but if they are to be retained they must show 
If neg- 
lected or misused, they will break down. 

A breakdown in the case of the steering gear places 
the ship out of control, with the consequent danger of 
total loss. 

Marine machinery runs at full power 24 hours out of 
24, and under conditions of environment not usually 
considered conducive to long life. 

The gear must therefore be attended by specially com- 


petent engineers trained under some such scheme as is 


outlined above. Under these conditions electrical ma- 
chinery will come to be used in every class of ship sailing 
the seas. 


THE ORGANISATION OF THE ELECTRICAL INDUSTRY. 


The Contractors Evolve a New Trading Policy. 


AT the annual dinner of the Electrical Contractors’ 
Association (Inc.), Mr. Howard Marryat, the president, 
in à speech reported in our last issue (p. 653) announced 
that on that day (April 24th) the Association had issued 
a declaration of its trading policy. The new policy 
was the outcome of six months’ close deliberation by a 
Special Committee, and it was hoped that the proposals 


would commend themselves as reasonable. 

We are enabled to place the full details of the scheine 
before our readers to-day in the following reprint of the 
complete report of the Special Policy Committee, and we 
allude to the subject in our leader pages:— 


Report of Special Policy Committee. 


A Special Committee, to formulate a Trading Policy to be 
followed by the N.E.C.T.A., Ltd., in order to realise the ideals 
of the Electrical. Contractors! Association, was appointed by 
the Council on October 16th, 1922, composed of :— 


Mr. H. Marryat, M.LE.E., president. 

Mr. W. В. Rawlings, A. M.I.E.E., past president. 

Mr. W. Cross, M.I.E.E., past president. 

Mr. P. Collinson, past president. 

Mr. H. J. Cash, M.I.E.E., past president. 

Mr. J. Orringe, A. M.I.E.E., past president. 

Mr. W. Riggs, A.M.I.E.E., chairman of the Trading Com- 
mittee. 


The composition of the Committee was made with especial 
regard to the nature and importance of the reference. 

The Committee has held five whole-day sessions which all 
members have attended, and it has devoted extreme care in 
the consideration of the reference and the framing of this 
report. A great deal of work in the consideration of matters 
brought before the Committee and in the framing of clauses 
has been carried out by individual members between the 
regular meetings. 

The Committee finds that there is a general feeling expressed 
in the Press and at meetings of electrical men thadrthe industry 
is not as well organised as it should be, especially with regard 
to the method of distribution to the user, and that some im- 
proved relationship between the manufacturing, wholesaling, 
and retailing sections of the industry must be set up if the 
best results are to be achieved. The Committee has therefore, 
in outlining a trading policy to guide the Association, earnestly 
set itself the task of laying a basis upon which such an im- 
proved relationship may һе built. 

The recommendations which are now made must be con- 
sidered in the nature of a compass rather than a chart. 
They are intended to direct and guide without binding. It 
is not suggested that the Electrical. Contractors’ Association 
should dictate to other sections of the industry, but that in 
its relations with these it should consistently follow a policy 
Which it believes is in. the best interests of all concerned. 

The great business organisations of this and other countries 
have already realised the fundamental principle that success 
and the satisfaction of the public depend upon the maintenance 
of a healthy and prosperous body of retailers, and that unless 
trading conditions are such as to encourage brains and money 
Into the retail field, the reproach which has so often been 
hurled at the electrical contractor must continue, and a great 
deal of costly research, development, and advertising of the 
electricity suppliers and manufacturers be sterile. 

Care has been taken to guard against recommending. privi- 
leges for the electrical contractor which would be unacceptable 
to other sections of the industry, as such recommendations 
would defeat their own object. To this end the Committee has 


consulted a number of gentlemen prominent in manufacturing 
and wholesaling, who have volunteered their assistance and 
have spoken freely their personal opinion upon each point 
raised. The recommendations now made have been drafted so 
as to receive the general support of all these witnesses. 

In the course of this evidence 1t was made clear that both 
manufacturers and wholesalers generally would welcome the 
policy which is now outlined, which is calculated to create 
a large and thoroughly substantial retail section of the industry. 

The Committee does not propose that its recommendations 
can be carried into effect immediately nor, as regards some 
of them, for a long time perhaps, but it considers that the 
policy now formulated should be followed consistently and so 
far as is possible, in the making of all trading agreements. 

As trading matters are interlocked to a certain degree with 
all other activities of the Association, this report should be 
in the hands of all chairmen for their guidance. 


Recommendations. 


The broad principle of the Association in trading ie, by 
co-operation or otherwise, to establish its membership in a 
sound position commercially and financially and so that it can 
control the details of its own business without undue inter- 
ference from any other section of the trade. To arrive at 
this end it is recommended that :— 

1. The Association must aim at obtaining euch share of 
the control of the electrical retail trade as will ensure that 
all regulation of the conditions of retail electrical trading 
is carried out with the collaboration and consent of the 
Association. | 

2. The Association in its trading policy should aim at 
improving conditions of the retail trade generally. To effect 
this end the Association must aim at strengthening its own 
membership and position by obtaining special benefits for its 
membership. 

9. It shall be an object of the Association to reduce the 
costs to the users with a view to increasing the turnover 
of the industry. It therefore follows that :— 

(a) The intervention of the middleman between the manu- 
facturer and the contractor or retailer must be 
eliminated, except in the case of such wholesalers as do 
genuinely reduce distributing costs by carrying a sub- 
stantial stock and supporting the manufacturer by 
large contract buying. 

(b) Contractors and retailers shall reduce costs by buying 
in quantity. 

4. It shall be an object of the Association— 

(a) That its members shall undertake the running of 
retail showrooms, and generally the introduction to 
the user of new inventions and designs. 

- (b) That as this policy (4a) progresses, manufacturers and 
wholesalers shall be discouraged from direct trading 
with the users until eventually they shall do no 

. more than advertise their goods to the user under a 
trade naine, so creating a demand which can be sup- 
plied by contractors and retailers. 

5. As it is in the interest of the industry that the manufac- 
turer and wholesaler shall not in any way trespass upon 
the business of the contractor or retailer by supplying te the 
user, therefore— 

(а) The immediate policy of the Association shall be to 
limit as much as possible the conditions under which 
wholesalers and manufacturers may supply direct to 
the user; and 

(b) Where the Association agrees, pro tem.. to the manu- 
facturer or wholesaler supplving direct to the user, it 
shall be upon the condition that the price is such as 
would allow a retailer to execute the order on the same 
terms while reserving for his services a reasonable 
шаги of profit. | і 


л, 
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6. The Association should support апу moderate scheme of 
price maintenance put forward by the manufacturers. 

7. It shall be an object of the Association to secure the 
general principle of discount upon quantity buying, in addition 
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to a trade discount reserved exclus 


to eliminate the wasteful 
buying. Quantity discount 


(a) Quantity of any single order, and 
(b) Quantity taken in a stated period. 


This Committee recommends the ad 
under (a) as compared with a smaller 
8. The Association shall, in framing 
ing capital and the best men to the 


side of the industry. 


d 


ively for resellers, so as 
expense attached to small parcel 
can be based upon— 


tion of a large discount 
iscount under (b). 

its policy, aim at attract- 
contracting and retailing 


9. It shall be an object of the Association to secure from 
manufacturers and wholesalers cash discounts upon all pur- 
chases on a strict basis of Prompt payment. 


10. In order to achieve the objects of th 
with special regard to clauses 4 and 5, 
that its members shall not. as т 
enter into competition with the 

Certain contractors manufact 
not found possible to draw 
legitimately part of their contractin 


the 


g business, 


е Association, апа. 
it will be necessary 
anufacturers and wholesalers, 
manufacturers cr wholesalers. 
ure in some form, and it is 
line exactly at what is 
There should 


be no interference with such manufacturing, except that where 
manufacturers complain of competition arising in this way the 


Association should 


The Association should 


give the complaint car 
if necessary, instruct its member to establi 
business as an entirely separate concern. 

adopt a similar attitude with regard 


sh his 


to contractors who compete with wholesalers. 

ll. It shall be an object of the Association to co-operate 
in any approved scheme for educating the public to appreciate 
the best and most satisfactory electrical installation work and 


apparatus. 

12. The Association defines 
difference between “ 
a3 follows — 


wholesale trade " and 


eful hearing, and, 
manufacturing 


‘electrical wholesaler " and the 
* retail trade ” 


“ Electrical Wholesaler."—Any person, persons, company, 


corporation or firm, 


who, being in business o 


n his or their 


own account, has business premises and equipment and carries 


substantial stocks of electrical g 
tractors and retailers, and dces 


or a retail trade. 
“ Wholesale 


Trade." —Comprises 
supply to electrical contractors, ret 
ments, and such other bodies as n 


ment, of all electrical plant and. materials. 


Turk March returns of electric 


show, 


oods for resale to electrical con- 
not carry on contracting work 


_all transactions їп the 
allers, Government Depart- 


ау be scheduled by agree- 


al export and import business 
аз regards the exports, a slight improvement (£19,975 


Increase) as compared with February, but a decrease of 


£165,129 as compared with March, 1 
off occurring in the electrical in 
£200,000) down as compared wi 
Lower values were 
sections: Telephone and teleg 


last vear. 


tus, electric glow and 
electrical goods 


1922 and 1995 are :.— 


Electrical goods and apparat 
(unenumerated)  ... XT 
Insulated wires and cables ... 
Glow lamps ... dos 
Arc lamps and parts ... js 
Batteries and accumulators .. 
Meters and instrumenta 
Carbons ... pus 
Electrical Machinery— 
Electrical machinery (unenu- 
merated) t Pd n 
Railway and tramway motors 
Other motors and generators ... 
Switchboards (not telegraph 
or telephone) 55% e 


Telrqeaph and Telephone 
Cable and Material— 
Telegraph and telephone wires 

and cables (not submarine) 
Submarine telegraph and tele- 
phone cable ... boi Hs 
Telejraph and telephone in- 
struments and apparatus ... 


Totale 


o 


Electrical 


£111,770 
175,574 
20,795 
1,105 
48,934 


21,324 - 


7,183 


133,939 
21.663 
140,922 


3,934 


98,476 
47,281 


116.557 


* 949,457 


e 


Exports. 
S СЕ 


Inc. or dec. 


&s compared 


— 3,604 


* 31,476 
+ 20,007 


— 54.375 


t £12,975 


222, the principal falling 
achinery section, which is 
th the corresponding month 
also recorded in the following 
raph instruments and appara- 
arc lamps, electrical instruments, and 
and apparatus (unenumerated). 


The electrical export figures for the first three months of 


== 


Inc. or dec. 
as compared 


with 
Mar., 1922. 


— £1,803 
+ 28,537 
— 17,554 
— 1,259 
+ 1,414 
— 12,423 
+ 3,681 


— 51,171 
— 891 
— 136,529 


— 11,567 


+ 68,637 
+ 29.508 
— 63.709 


'" Retail Trade." 
the supply direct 
materials, exceptin 
subject of agreeme 
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13. It shall be an ob 


—Retail trade comprises all transactions in 
to the user of all electrical plant and 
g such as may from time to time be the 
nt between the manufacturing, wholesale, 


Ject of the Association that the term 


'* trade user ” shall be defined in agreements under the excep. 


tions provided for in the definitio 
"trade users ” 


such 


discount only. 


14. A fresh section of 
provide for electrical reta 
retailers’ trading advanta 


membership. 


As an object of the Associa 


n of “` retail trade,” and that 


shall secure and be entitled to quantity 


the Association shall be formed to 
ilers, and these should participate in 
ges secured by the Association for its 


tion is to make it necessary for 


every retailer to become a member, there will eventually be 


found wishing to join those who are 


other electrical or 


N.E.C.T. 


of the following :— 


(a) Registration as an electric 
the National Registration 
tractors. 

(b) Membership or Associa 


trading associations 
A., Ltd., may 
made for these, althoug 
members from particip 

15. The Association 
* electrical retailer "' 

'' Electrical Contractor." —A 
business premises and equ 
trical goods and sells to t 
apparatus under the supe 


as follows :— 


tion of Electrical Engineers. 
(c) Membership of the E.C.A. 


“ Electrical Retailer.” —A person, firm or com 
or showroom premises and equipment suitable 
or equivalent facilities for resale, who carr 
and varied stock of electrical 


user. 


with 


already connected with 
Whom the 
be in negotiation. Provision must be 
h it may be necessary to exclude such 
ating in any vote upon policy. 

defines *' electrical contractor '' and 


person, firm or company having 
ipment who carries a stock of elec- 
he user and who installs electrical . 
rvision of a person qualified for any 


al contractor as defined by 
Authority for Electrical Con- 


te Membership of the Institu- 


pany with shop 
for a retail trade, 
les a substantial 
goods and sells the sume to the 


Although the two businesses are very commonly combined, 


they are not really identical ; 
that an electrical contractor s 
there are, and always will 
retailers who are not electrical contractors 
no advantage by combining 

16. The Associatio 
preference in its 
wholesalers of Bri 


Electrical goods and apparatus 
Electrical machinery ... vis 


Total for first three months 


The total weights of electrical mac 
the first three inontlis 


tons respectively, 


Electrical imports for March totalled £225 
of £19,901 as compared with 
in March, 1999, 
tion that the prin 


vnd 
Electrical 
imports 
for 


Mar., 1923. 


£52,368 
16,791 
13,643 
1,597 
11,591 
1,162 
2,308 


4,077 


33,079 


— 165.129 £225,603 =g 19,901 


and whilst it is 
hould also be an 


generally desirable 
electrical retailer, 
be, a large number of electrical 
‚ апа would gain 
that business with their own. 

n shall support British ind 
agreements to British man 
tish goods. 
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R MARCH, 1923. 
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Again it is in the el 
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The re-export figures of electrical 
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hinery exporte 
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d during 
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ectrical machinery sec- 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 
address in our possession. ; 


Cleanliness in Wiring. 


With reference to your leaderette * A Break with Tradi- 
tion,” you шау be interested to hear of one contractor, at least, 
who " shows willing '"—to the extent of supplying rubber- 
soled shoes. To have men change into these, on a muddy 
day, I consider is a great advantaye to the customer (and his 
staff !). For dust sheets we rely upon the house; bread crumbs 
or a wet handkerchief clean the paint, while the dust-pan 
and brush are never far away. 

This care in carrying out the work, together with the 
'" straightening-up " of rooms every evening is, І find, a 
consideration which my customers appreciate and which more 


than pays for itself. 
P. M. Braidwood. 
New Barnet, 
April 25th, 1923. 


Under the heading “А Break with Tradition ” in your issue 
of April 27th you publish an extract from Electrical. Mer- 
chandising, describing the cleanly methods of a New York 
contractor, and you state: “ We can hardly hope that British 
electrical contractors will go so far to study the convenience 
of their clients, &c." Now, I simply wish to point out that 
most firms of good standing in Scotland have studied their 
clients in this respect for years. It is a recognised rule with 
the employés of my present firm, Messrs. Ponsford and 
MacHardy, Ltd., of Dundee, Broughty Ferry, and Arbroath, 
that on all house jobs, soft house slippers are worn. We 
alwavs use dust sheets to catch any plaster, and the youngest 
apprentice on the job is kept busy all day with a brush and 
dust pan. If the house is occupied while the Job is proceed- 
ing, every room is left habitable at night. On numerous Jobs 
which I have supervised I have been told on completion that 
our clients hardly knew we had been in the house at all. 
Cleanliness is a good habit, easily learned, and it speeds up 
the job. If you have no rubbish lying about, you don't have 
to dodge it. Our New York friend's only innovation is the 
white overalls and cap, and I am afraid the fashion will have 
to stay with its originator, as we have no desire on this side to 
look like chefs or bakers. 


Arbroath, April 28th, 1995. 


[We congratulate our correspondents on their excellent 
methods, and commend their example to our other wiring 
readers. —Eps. бокс. REv.] 


Alexander Findlay. 


The Wireless '* Monopoly." 

I am taking advantage of the Editors’ kindness for the 
use of this space to answer collectively various points which 
have been missed with reference to the article, under the above 
heading, in the ELECTRICAL. Review, of April 20th. 

There seems to be a misapprehension regarding the patents 
which members of the B.B.C. ure entitled to use, and I think 
I am right in stating that Marconi's and other companies are 
now charging a much smaller royalty than would have been 
the case had the B.B.C. not been formed; the manufacturers 
will find it very difficult to make efficient wireless sets without 
infringing these patent rights, and more diflicult to sell sets 
if the royalties are increased. 

It is quite obvious that the trade which has been done in 
wireless apparatus has been created by the nightly broad- 
casting. and traders as well as the public should contribute 
towards the cost of such broadcasting, which, on the one 
hand, has given employment and fair profits, and on the other, 
much pleasure. 

The ‘‘ monopoly '' which exists is simply that the B.B.C. is 
an independent company formed for broadcasting, and should, 
and could, be joined by every manufacturer (no manufacturer 
has ever been refused admission). 

If broadcasting instead of being controlled by the B.B.C. 
is thrown open to all and sundry, and central control removed, 
there will be absolute chaos, one firm competing with another 
in its own interest without considering the public in the 
slightest degree. In this connection it is very interesting to 
note that the latest reports from America show that the 
svstem of haphazard transmission has brought disrepute on 
the whole broadcasting scheme, and the latest recommenda- 
tions are towards centralised control. 

This want of control is what evervone connected with the 
early stages of broadcasting tried to avoid in this country, 
and did so effectively, and there is no doubt that American 
methods Were well studied before the B.B.C. was formed, 
with the result that America is now thinking of copying our 
methods—having had more than enough ‘ Freedom of the 
Air " which in theory is excellent, and in practice a failure. 

Tt has been overlooked that there are firms in this country 
which did early pioneer work, and spent thousands of pounds 


per year in research work, which has made broadcasting poe- 
sible ; and surely these firms, which have done this spade work, 
and risked failure, should receive the benefit of their success, 
more especially as they have been generous enough to give 
the results of their research to any manufacturer for a reason- 
able royalty. The B.B.C. scheine may be imperfect (it has 
bcen so many years established!) but it does give a certain 
return to long-sighted manufacturers, and a good, and still 
improving, service to the public. 

It has been suggested that the 4,000 (?) manufacturers who 
have not Joined the B.B.C. have been treated very badly, and 
have found great difficulty in selling their wares. 

In reply to this, I would remind these manufacturers that 
if it had not been for the B.B.C. they would not have had 
anything to sell, but they have been carried along on the wave 
of success created by advertising by the members of the B.B.C. 
Also, a number of these manufacturers have had no previous 
knowledge of the electrical trade, but sprung up like " mush- 
rooms in a night” when wireless became popular, and are 
just as ready to forsake the wireless industry for any other 
boom, Whether electrical or otherwise, provided there is a 
possibility of quick. returns; also they have hit the legitimate 
electrical contractor very hard by advertising directly to the 
publie at prices which make no provision for the trade. 

Much has been made of my statement that if restrictions 
were removed, the market would be flooded with foreign 
material, and I am told that Headphones (the biggest offender) 
comes under the " Key Industry Act." This is not so; only 
the perinanent magnets come under this Act, these being 
taxed 334 per cent., which amounts approximately to the 
enormous sum of 2d. per receiver. 

A programme was provided on Thursday night, April 96th, 
by arrangement with one of the large stores, and this has 
been commented on, and compared with the usual nightly 
B.B.C. concerts. This, in my opinion, is very unfair. No 
doubt several commercial houses are willing to give first-class 
entertainments as an advertising medium, but are they pre- 
pared to pive such concerts on three hundred and sixty-five 
days of the year? 

I am constantly being reminded of the '' Freedom of the 
Air," and I have a hazy motion. that I have heard or read 
somewhere the possibility of free insurance, but what I am 
Waiting to hear is the freedom of the Press news, and the 
restrictions removed to allow the B.B.C. to broadcast news 
before 7 p.m. 

llowever, a committee has been appointed to decide all 
these issues, and as I believe most wireless enthusiasts are 
young men, another year or two's loss of business will be 
immaterial to thein. 

The Postmaster-General is no doubt actuated by the best 
possible motives in suggesting a third licence for amateurs to 
build their sets for a very small fee, and the trade generally 
is thoroughly in agreement with him. On the other hand, 
the directors of the B.B.C. have the interests of their share- 
holders to study, and they should be able to estimate very 
accurately their working costs. ‘Therefore, if the amount sug- 
gested as the B.B.C. portion is not sufficient to cover ex- 
penses, it would be a suicidal policy for the company to agree. 

There are many thousand applicants for licences for home- 
made sets—the majority of the applicants have no technical 
knowledge, and very few of them have built their own sets, 
but have bought manufactured parts and assembled them; and: 
anticipating the sales which will follow the issue of the third 
licence, certain makers are now offering parts to build wire- 
less receiving sets. This building in most cases consists of 
screwing the fully-made parts together, and running the neces- 
sary Wires according to a diagram supplied. 

| W. С. Jeary. 


London, April 28th, 1923. 


Gas у, Electricity. 


If public health in our large cities is to be improved, the 
principal and all-important factors achieving this desirable 
end must be credited to electricity and gas. It is an indis- 
putable fact, with few exceptions, that both electricity and 
uas could render all services that are necessary for industrial 
and domestic requirements. The question is sometimes asked : 
'" What prevents such a desirable state of affairs from coming 
into being? " and the only answer that can be given is that 
apathy and jealousy sprag the wheels of progress. 

Your article leaves no one in doubt as to what you mean. 
You want a clean atmosphere: pure air and all the sunshine 
that is possible without impairment. It is impossible to dis- 
cuss, far less solve, such a problem without fully considering 
the economic aspect so far as we know it, and it 1s when this 
side of the question emerges that the electrical and gas experte: 
differ. | 

Suppose someone were to ask what the result would be if 
all industrial and domestic fires, including the gas works, were 
put out of commission. Would we then be free from smoke 
and poisonous fumes in the air we breathe? The answer 
would be, if the truth were told, that as long as we allowed 
as at present the smoke and gases from 80 to 90 tons of coal 
out of every 100 tons consumed to be waeted in ash, smoke, 
gases and hot water, conditions would not be greatly improved. 

Now suppose we ask the same question about the manu- 
facture of gas. The answer would be that, 75- per cent. of the 
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coal carbonised produced gas, coke, and manifold by-producte, 
the 35 per cent. balance being part used to carbonise the coal 
bn retorts and generate steam, the remainder being lost in 
Various stages of manufacture; further, po smoke at any 
time 1s, except by accident, allowed to escape and pollute the 
air and shut out the sunlight. Were this the only aspect of 
electricity v. gas, the logical thing to do would be to put the 
electricity station out of commission, but of course such action 
would be ridiculous. Electricity has unlimited scope and 
ground to traverse. 

Why squabble over the question of domestic heating and 
cooking? — Electricity cannot at present compete on an 
economic basis, while it at the same time neglects potential 
power requirements through lack of forethought in not offer- 
ing aesistance to industrial users. 

Are you justified in saying that thermal units and, I will 
add, efficiency are fallacious comparisons? and if so what 
other standard would you suggest? Can you dispute that out 
of every 100 heat units produced by combustion in the central 
boiler furnace, 92 are lost and only 7.6 are available to the 
consumer? How is it possible to make this pay any other 
way than by charging the lighting consumer between twice 
and three times more than the power consumer? You say the 
electric fire is more ethcient than a gas fire. It is true that 
И ап electric fire be placed in a room and no circulation of 
air allowed, then somewhere about 90 per cent. etticiency 
may be claimed, but people could not live in such an atmo- 
sphere, and if the air is changed, the discharge air would 
carry uway the heat, thus reducing the electric efliciency to 
not far from that of the gas fire. 

Gas can allow a 9) per cent. ећсіепсу to the electric fire 
and still be about three to four times cheaper. 

Under any and all conditions, even if electricity be credited 
with double the efficiency. of gas in application, electricity 
would need to cost less than two-thirds of a penny to compete 
with gus. 

There is onlv one way whereby electricity can compete with 
бав, and that wav is: build electricity and gis works as one 
unit and thus allow waste heat and by-products to be utilised. 
Waste heat from electricity stations сап be and is profitably 
used by industries and for heating baths, wash-houses, hotels, 
Private houses, and office buildings. The coal efficiency, 
where the above services are rendered, would be increased by 
30 per cent., after which we would be within measurable 
distance of ‘* sinoke prevention." 

William Baxter, 
Member of Local Electric Committee. 
Leith, April 30th, 1923. * 


[With regard to the effect of amoke on the atinosphere, 
electricity works produce but little smoke, and when they are 
situated, as they should be, at a reasonable distance from 
populated centres, the latter do not suffer. There is no doubt 
that a vast improvement has taken place in many towns due 
to the use of electricity for power in substitution for small 
steam-engine installations—but the domestic fire is the worst 
offender. Gas works also should be outside urban areas, for 
though they do not emit smoke, they undoubtedly pollute the 


We do not agree that electricity cannot compete with gas 
for cooking on an economic basis. We did not say that 
| but that Mr. 
Baxter’s method of comparison on the basis of thermal units 
supplied was fallacious. Lighting costs more than power 
ewing to capital charges, not to fuel costs. Electric fires 
should not be used for heating the air of rooms, but for pro- 
ducing radiant heat at the place where it is needed. With 
опг correspondent’s advocacy of economy of fuel we are, of 
‘course, entirely in Sympathy.—Eps. ELEC. Rev. ] 


а 
The Prospects of Electrical Engineers in Canada. 


I have been very interested in the recent articles by Mr. 
G. R. Archdeacon regarding conditions and Prospects for the 
electrical engineer in Canada. Mr. Archdeacon draws a very 
rosy picture of life in the Dominion, but, having seen &o 
many previous " rosy outlooks,” I am inclined to be sceptical. 
If the prospects are so bright, surely it is possible to come into 
actual contact with this demand? After reading article II, 
being an automobile electrician, I assume there will be a job 
Waiting in every town, but assumption and reality are shightlv 
different, and it ia much more encouwging to be assured 
of a Job on landing than going on "spec. Perhaps Mr. Arch- 
deacon or some of your other readers could advise. 


Prospective Emi rant. 
April 25th, 1923. а : 


ĀM 


. Summer Reereation.—To. morrow (Saturday) the bowl. 
Ing green and tennis courts at the Dalmarnock power station, 
In eonnection with the Welfare Movement of the Glasgow Cor- 
poration Electricity Department, will be formally opened by 
Mrs. Dewar, the wife of the convener, while Mrs. McInnes 
Shaw, the wife of the sub-convener, will inaugurate a second 
tennis court, which has been added since last vear. Presenta. 
tions will be made to the ladies, and tea served in the " all- 
electric” canteen at the power station, 


WORKS PRODUCTION. 


Discussion at Newcastle. 


Mr. G. Н. NELsoN's paper on the above subject (Which was 
ubstracted in our issue of January 26th, 1923) was read at 
the NORTH-EASTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS on March 26th, Mr. F. С. С. Baldwin presiding. 

Mr. А. P. Pyne opened the discussion by questionin г whether 
the author's system would be suitable for a medium-sized 
works, and said it would certainly not be applicable to a 
small concern. So many works had evolyed some sort of 
system of production and progressing the work that it would 
be difficult to get them to adopt a new system. All works 
should have a complete costing system, so that they knew 
what they were doing, but, as a matter of fact, very few 
works had a good costing department. Costing to be effec- 
tive must be done quickly, for values fluctuated so much 
that old costing was valueless. The same need existed with 
regard to the ascertainment of establishment charges; it was 
not sufficient to have them given in the balance sheet at 
the end of the year. Regarding the timing of machines, 
the method of charging on a labour basis was preferable in 
small general works, where the timing principle was not 
applicable. The card system was not very suitable in a 
small place, and was absolutely prohibitive owing to the 
number of cards that had to be dealt with. In dealing with . 
output, he thought the management did not take sutticient 
account of the human element. The difference of cost be- 
tween day and night shift was greater than Mr. Nelson sug- 
gested. Works committees were very advantageous. He first 
met with them in France 25 years ago. 

Mr. H. W. Милев thought that the system explained by 
the author was good where there were standard machines, 
but when they came to diverse machines there might be 
difficulty in allocating work. He was especially interested in 
Mr. Nelson’s scheme for an employés’ sinking fund as a 
sort of insurance. By co-operation between departments they 
did not get the same resulte as by team work; the latter 
should be the basis of any system of production. 

Mr. C. TURNBULL said it seemed to him that the author's 
proposals were practically Hopkinson's methods applied to 
works production. А large output was necessary if one 
wanted to meet establishment charges. He had wished that 
some of the directors of electricity concerns and councillors 
who controled them had been present, for he thought it 
would have opened their eyes. Those gentlemen seemed to 
think that an engineer was very much like an engine driver. 
They would say that if only they could get a commercial man 
in charge they would do twice the work for half the money. 
That was the way some persons looked at ihe matter. 

Mr. T. CARTER said that Mr. Nelson’s system could be ap- 
plied well enough to large works, but was not suitable for 
small works. Probably the most important part of the paper 
was that which raised the question as to unemployment in- 
surance; it was quite clear that if trade unions could be 
guaranteed against unemployment and its effects, they would 
give up their idea of restricting output. There were two as- 
pects, i.e., unemployment insurance and the provision of 
work; the former was obviously economically unsound, and 
if a system of avoiding it could be devised it would be of 
great advantage to all. | 

The CHAIRMAN said that the Metropolitan-Vickers Co. should 

complimented on its broad-mindedness in allowing such a 
wealth of detail of the scheme to be published. The speaker 
emphasised the need for co-operation, and urged that without 
it little would be accomplished. 
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Storage goin Locomotive Competition.— 1. icut.-.Col. 
G. R. Lane Fox, M.P., the Secretary for Mines, announces 
that in order to encourage the production of a safe and ећсі- 
ent type of electrical storage battery locomotive for use under- 
ground in coal mines, and with a view to displacing pit 
ponies in deep and hot mines, Sir Charles Markham, colliery 
director of Ringwood Hall, Chesterfield, has placed at his dis- 
posal the sum of £1,000 to be offered as a prize for the best 
vehicle. Judges representative of the coal mining industry of 
Great Britain, the Institutions of Mining and Electrica] En- 
gineers and the Mines Department, have been appointed to 
lay down the conditions under which the competition i to 
be conducted, and to adjudicate upon the merits of competing 
designs. "The competition will be open to manufacturers of 
any nationality, and the competition will remain open for an 
adequate period to allow competitors in foreign countries and 
the Dominions to submit their designs. Working trials in 
England will subsequently be arranged of those vehicles 
selected for test. A formal announcement will shortly Бе made 
of the conditions, 


Gennevilliers Turbo-alternators.—Referring to the article 
which we published in our last two Issues, relating to the 
40.000-KW turbo-alternators of the Société Alsacienne de Con. 
structions Mécaniques, of Belfort, for the particulars given 
we are indebted to Mr. E. Roth, chief engineer of the vom- 
pany, who was responsible for the designs and Investigations 
involved in the construction of these machines. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—-T. S. CaurwniauT (T. S. Cart- 
wright & Co.), electricai contractor, 90, Wellington Street, 
Stockport.—First meeting held April 181}, at the Otticial Re- 
ceiver’s offices, Manchester. Public examination, May eth, 
ut the Court House, Stockport. 

Н. Ѕостн, electrical engineer, late of 10-12, Garrick Street, 
Covent Garden, W.C.—Order for discharge made on February 
ith. " | 

үү. E. Weeks, wholesale electrical dealer, 59, Victoria 
Street, and 12, Filton Avenue, Horfield, Bristol. ‘Trustee, 
Mr. J. P. Emett, 18, Nicholas Street, Bristol, appointed April 
4th. The public examination was held on April 27th, at the 
Guildhall, Bristol. According to the statement of aflairs, the 
liabilities amounted to £1,603, and there was a deficiency of 


£715. Debtor attributed his failure to the slump in trade, 
bud debts and want of capital. The exumipation was. ad- 
Journed. 


К. CARNEY, Journeyman electrician, 36, Prince Street, Dud- 
ley Hill, Bradford.—Receiving order made April 2га on 
debtor’s own petition. First meeting, May 4th, at the Official 
Heceiver's оћсе, Bradford. Public examination, June 6th, 
at the County Court, Bradford. 

P. RukiN, electrical engineer, Manchester Road Station, 
Bradford.—Receiving order made April 23rd on debtor's own 
petition. First meeting May 8th, ut the Official Receiver’s 
office, 12, Duke Street, Bradford. Public examination June 
6th, at the Court House, Bradford. 

F. A. Pirow (Н. & J. West), electrical engineer, Tb, Stoke 
Read, Gosport.—Keceiving order made April 20th. on debtor’s 
own petition. First meeting, May 9th. Public examination, 
May 14th, both at the Court House, Portsmouth. 

J. H. Ricuy, electrician, 22, Higher Hillgate, Stockport.— 
First and final dividend of 63d. in the £, payable May 7th at 
the Otheial Receiver’s othce, Byrom Street, Manchester. 

A. J. Bartow (Barlow Bros), electrical and general engi- 
neer, 9, Brunswick Place, City Road, E.C.—Receiving order 
mude Арт! 26th, on debtor's own petition. First meeting 
May 15th; public examination July 25th; both at Carey Street, 
W.C. 


F. J. GILL, electrical engineer, 26, Hardwick Street, Buxton. 
—Last day for proofs for dividend, May 16th. Trustee, Mr. 
J. G. Gibson, Official Receiver, Byrom Street, Manchester. 


Company  Liquidations. — THE ASSOCIATED ELECTRIC 
TRADERS, LTD., 2, Percy Street, Tottenham Court Road, W.— 
The report of Mr. G. D. Pepys, Otticial Receiver and Liquida- 
lor, upon the affairs and failure of this company has been 
issued to the creditors and shareholders. The winding-up 
order was inade last October upon a creditor's petition, and 
accounts Were tiled showing unsecured creditors, £5,719; loan 
on debenture bond, £2,500; assets valued at £4,042; a de- 
ficiency of £4,176 in assets to meet liabilities, and a total 
deficiency. of £9,653 as regarded contributories, the issued 
capital amounting to £5,477. 

Mr. Pepys reports that the company was promoted by Mr. 
Leonard Courtney Russell and was registered as a private 
company on September "th, 1920, with а nominal capital of 
£10,000 divided into 3,000 10 per cent. cumulative preference 
shares and 7,000 ordinary shares of £l each. It was formed 
to acquire the business carried on at 2, Percy Street, London, 
W., under the name of the British Electric Trading Co., and 
to carry on business as wholesale and retail importers, ex- 
porters, dealers, &c., of alabaster bowls, marble figures, elec- 
trical fittings, &e. Mr. Russell was appointed poverning direc- 
tor at a fee of £1,000 per annum, with authority to exercise 
all powers and authorities vested in the directors generally. 
The remuneration of the other directors was £100 per annum, 
and the qualification was the holding of shares of the company 
of the nominal value of at least £25. All the directors appear 
to have held the requisite number of shares. Mr. Russell 
states that for about 18 months prior to the incorporation of 
the company, the business of the British Electric Trading Co. 
had been carried on by his stepson, Mr. John Leitch. No 
formal agreement for the acquisition of the business appears 
to have been executed, and it is not clear what was the 
amount of the assets and liabilities acquired or the exact 
amount of the purchase price payable by the company, nor 
has-it been pcssible to ascertain how much was actually paid 
һу the company. It is stated, however, that Mr. Russell was 
to receive 2,000 fullv-paid ordinary shares, representing the 


benefit of a profit of that amount shown by the accounts of. 


the business to July 31st, 1920. The issued capital of the com- 
pany 18 4,527 ordinary and 650 preference shares. Mr. Russell 
states that, so far as he can ascertain, all the shares were 
paid for in cash. Mr. Williams (a director) states, however, 
that he received 2,775 of the ordinary shares, fully paid, as 
nominee for Mr. Russell, presumably as payment or part pay- 
ment for the business acquired. According to a trading and 
profit and loss account prepared for 16 months ended June 
3d0th, 1921. the sales for that period amounted to £28,521. The 
gross profit is shown at £6,591 and the net profit at £2.07]. 
Dividends on the preference shares were paid in August, 1991, 
and in May, 1929, amounting to £31 and £23 respectively. 
The deficiency account in the statement of affairs discloses a 


large net loss for the whole period of the company’s trading. 
On May 22nd, Mr. C. P. Wenzel was appointed a permanent 
director, to be accorded the same powers in every respect as 
Mr. Russell, the governing director, and it was resolved to 
amend the articles of association accordingly. It was also 
resolved to increase the capital by the creation of an additional 
20,000 ordinary shares, to be allotted, fully paid, as to 10,000 
to Mr. Russell in consideration of his transferring to the 
company his one-half share in a business called the Maryle- 
bone Electric Fittings Co., and as to 10,000 shares to Mr. 
Wenzel in consideration of that gentleman handing over cer- 
tain foreign agencies and connections. ‘These arrangements, 
however, do not appear to have been carried out. On the 
sume date (May 22nd, 1923) 95 debentures of £100 each in 
favour of Mrs. N. Wenzel, secured on the assets and under- 
taking of the company, are recorded as having been sealed 
and issued, and a cheque for £2,500 handed to the company. 
Mr. Wenzel states that the loan was made to enable the 
business of the compuny to be extended. The debentures, 
however, were not delivered to the Registrar of: Joint Stock 
Companies for registration within the statutory time. New 
debentures appear to have been issued on July 4th, 1922, and 
registered on July 14th, 1922. On September 20th, 1922, Mr. 
T. J. Wilson, of 59-60, Old Bailey, E.C., chartered accountant, 
was appointed by the Court receiver and manager on behalf 
of the debenture holder, following an interim order made on 
September 16th, 1922. Steps have been taken at the request 
of the petitioning creditors to contest the validity of the charge 
created by the debenture referred to above. The receiver 
recently reported that he had realised from the assets (valued 
in the accounts at £4,042) about £1,160, including the pro- 
ceeds of the sale of the business, and he estimated that the 
outstanding debts would produce about £500. ‘The failure and 
insolvency are attributed -by Mr. Russell to the depreciation 
D the values of the stock and to the slump in trade gener- 
ally. | 

THANET ELECTRIC Co., Ltp.—A meeting of members is called 
for May 16 at 540, Salisbury House, london Wall, E.C., 
to hear an account of the winding-up from the liquidator, 
Mr. H. Kirby. 

Econ MANUFACTURING Co., Tap.—By an Order of the ‘High 
Court, dated April 10th, on the petition of Nettlefold & Sons, 
Ltd., of 54, High Holborn, W.C., it was ordered that the 
voluntary winding-up of the company be continued, but sub- 
ject to the supervision of the Court. 

" Aur-BrrrisH ”' WIRELESS MANUFACTURES Co., Ltp.—Wind- 
ing up voluntarily, Liquidator, Mr. C. Hodgson, 70, Central 
Buildings, 41, North John Street, Liverpool. 

BRITISH GENERATOR Co., L/TD.—À meeting of members is 
called for May 31st at 23, Queen Victoria Street, E.C., to hear 
an account of the winding-up from the liquidator, Mr. F. J. 
Carpenter. 


Dissolutions of Partnership.—W'iNcH < Ногкоүр, · elec- 
tricians, ПО, Churchill Road, Dollis Hill, N. W.2.—Mr. C. F. 
Winch and G. W. Holroyd have dissolved partnership. Mr. 
Winch will attend to debts. | : 

H. L. Woop, бох & Co., electrical engineers, 2, Palmerston 
Arcade, Grove Road, Southsea, and 36, Russell Street, Ports- 
mouth.—Mr. H. L. Wood and Mr. H. С. Stanton have dis- 
solved partnership. Debts will be attended to by Mr. H. C. 
Rabbidge, 3 & 4, Clement's Inn, Strand, W.C. 


Trade Announcements.—Mn. А. R. Witson has removed 
from Swanage, and is opening an office and showroom (аз 
electrical engineer and contractor) at 5а, Chessel Avenue, Bos- 
combe Manor Estate, Bournemouth. 

Messrs. JOHN HUNTER & Co. have removed to 22, Rodney 
Street, Liverpool, where they will have electrical showrooms 
for the display of fittings and domestic appliances and elec- 
trical repair worshops. Telephone Nos.: " Royal 3273 and 
3274.” 

Messrs. JOHN ARMSTRONG & Co., electrical engineers and 


contractors, of Lancaster Buildings, Barton Square, Man- 


chester, are converting their business into a private limited 
company under the name of John Armstrong & Co. (Man- 
chester), Ltd. There will be no change in the conduct of the 
business, as Mr. Armstrong, as governing director, will retain 
full control. | з 

Messrs. CHantEs Н. Ѕмітн & Co., factors of electrical 
supplies and equipment, and British agents for the Industrial 
Trading Co., Ltd., Copenhagen, of 277/278, Bank Chambers, 
329, High Holborn, W.C.1, have removed to 16, Grav's Inn 
Road, E.C.1, as from May Ist. Telephone: Holborn 5833. 

THE SURREY WHOLESALE ELECTRICAL Co. has commenced 
business at Church Path, North End, Croydon, for the 
supply of electrical accessories and apparatus to the trade, 
ane it asks for manufacturers’ catalogues and price particu- 
ars. 

THE Мгміха RrQUiREMENTS / Co,, Ltp., Wombwell, near 
Barnsley, has opened a department for factoring electrical 


goods for collieries, factories and works, and wishes to receive 
trade catalogues. 
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Impac. Lro., has removed to Leadenhall House, 101, Leaden- 
hall Street, London, Е.С. ‘Telephone No.: Avenue 8080. 

Mr. R. C. C. GREEN, representing in. the Midland counties 
Messts. F. & A. Parkinson, Ltd., Messrs. Holden & Brook, 
Ltd., and Messrs. Yates & Thom, Ltd., has been joined in 
partnership by Mr. P. H. Jackson, A. M.I.E.E. (late manager 
of the Birmingham oflice of the Electrical Apparatus Co., 
ltd.). Mr. John l. Green will continue his connection with 
them. Their business address will be Grenville Buildings, 
12, Cherry Street, Birmingham. They will also represent the 
Concordia. Electric Wire Co., for the Midland Counties, and 
carry stocks of wires and cables. 


Catalogues and Lists.—Messrs. JouNsoN & PHiLLIPS, LID., 


Chariton, S.E.7.—List O.D.S.I., containing illustrations and 


particulars of outdoor switchgear of a number of types. 

British Pia-[rons, Lep., Abbey House, Victoria Street, 
S.W.1.—A booklet containing particulars and illustrations of 
fractures of various types of pig iron. | 

SIMPLEX Conbuits, Lrp., Garrison Lene, Birmingham.— 
List No. 974, a revised edition cf the “Simplex” colliery 
lighting system booklet. ba 

Marcont’s WIRELESS TELEGRAPH Co., Lrp., Marconi House, 
Strand, W.C.2.—Pamphlet L. 200/3, dealing with the Marconi 
"Y" series of portable and semi-portable telephone-telegraph 
stations; and Pamphlet No. 210, containing an illustrated 
description of the 500-W portable and semi-portable station. 

RapnioPHONES, LD., la, Granville Place, Marble Arch, W 1. 
—Folder No. 104, illustrating and describing the '' Listoleon "' 
* cabinet de luxe ” radio receiving set. Priced. 

EuEcTRIC Fires, Lrp., King Street, Norwich.—An illustrated 
leaflet dealing with "' Heatrae " electric griller-toasters for 
reetaurants, &c. 

ENGINEERING SUPPLIES, Lrp., 155a, Upper Thames Street, 
É.C.4.—A price list of component parts of radio receiving sets. 

Messrs. Rocers, Foster & HowkLL, Ltp., Balsall Heath, 
Birmingham.—A comprehensive illustrated and priced list of 
receivers for radio-telegraphy and telephony—crystal and 
valve. 

Messrs. Apam HiLarEn, I/rp., 75a, Camden Road, N.W.1.— 
Two illustrated brochures: one describing the '' Low-Hilger ” 
audiometer, an instrument for recording the pressure variation 
caused by sound waves; and the other dealing with Professor 
Coker's apparatus for determining the distribution of stress 
in structural and machine members. 

THE Нотрогхт ELECTRIC АРРІЛАХСЕ Co., Lrp., 21, Berners 
Street, Oxford Street, W.1.—Circular letters announcing re- 
ductions in the prices of vacuum cleaners and -other domestic 
appliances. Also a postcard specially printed for the use of 
municipal electricity departments in connection with their 
hiring schemes. 

. CuLgAR-HoortEns, Lro., Highgate Square, Birmingham.—A 
priced folder illustrating and describing several types of elec- 
tric motor horns. 

ELECTRICAL COMPONENTS, I.TD., 88-90, Great Charles Street, 
Snow Hill, Birmingham.—Abridged net price list (No. 99) 
of electrical accessories—bowl fittings, insulators, lamp- 
holders, distribution boards, switchgear, &c. 


For Sale.—Warrington Corporation Electricity Depart- 
ment invites offers for two 250-kW  Willans-Bruce Peebles 
generating sets. York Corporation Tramways Committee has 
for disposal three 2-ton Edison-accumulator 24-seater one-man 
operated omnibuses, also two Lancashire Dynamo Co.'s 
reducer generator sets, complete with B.T.H. switch panel. 

The Great Western Railway Co. Stores Department, 
Swindon, invites offers for a surplus electrical generating set. 

Sale Urban District Council electricity department has for 
disposal surplus generating plant, &c., owing to changing 
over its supply. ` 

Southport Corporation Electricity Committee invites offers 
for surplus electrical plant. 

Assets Auction Co., Ltd., will sell by auction, on May 8th 
and the following dav at 119-121, Newington Causeway, radio 
sets and material. (See our advertisement pages to-day.) 


Foreign Exhibitions.—S wEpEN.—The directors of the Inter- 
national Air Exhibition at Gothenburg have decided to add 
a section for patents and inventions in connection with air 
navigation.—Reuter’s Trade Service (Stockholm). 

PoraND.—The third annual fair at Posen was opened on 
April 20th. All the provinces in Poland are represented at 
the fair, and the number cf exhibitors exceeds 2,200. Dantzig 
firms are also well represented. A good deal of business was 
done on the first day of the fair.—Reuter (Warsaw). 


Book Notices.—'' Telephony," by T. E. Herbert. Pp. 
xv4c5865; 618 figs. Price 18s. net. © Traction Motor Control 
(Direct Current)," by A. T. Dover. Pp. х+114; figs. 40. 
Price 2s. 6d. net. London: Sir Isaac Pitman & Sons, Ltd. 

" Year Book of Wireless Telegraphy and Telephony, 1923.‘ 
Pp. xev+1,745. London: The Wireless Press, Ltd. Price 
los. net. 

The preface refers to the commencement. of broadcasting 
in this country, and to the erection of high-power stations in 
all parts of the world, and states that to keep pace with these 
developments the work has been completely re-modelled. The 
existing features have been retained, but their scope has been 
so enlarged. that this volume. constitutes an almost entirely 
new production, A Man Section is included: this shows at 
а glance the position. of every known land radio station in 


the world. A new section is that devoted to radio direction 
finding, which includes а résumé of progress in this field and 
the laws governing its use in various paits of the world. Mr. 
J. St. Vincent Pletts contributes an historical survey of the 
development of radio telegraphy and telephony. The direc- 
tory of the radio stations of the world, both commercial and 
experimental, has been re-compiled, and forms a section of 
great interest to all engaged in the art. 

Office Equipment. Vol. I, No. 1. April. London: The 
Proprietors, 49, Bedford Street, W.C.2. Price 9d.—This is 
the first number of a monthly journal described as " the 
business man's office companion.” All manner of time- and 
labour-saving devices ure dealt with—duplicators, caleulatingr 
machines, typewriters, &c. There is a special section dealing 
with the furnishing and decorating of ойїсев, and another 
upon welfare work. 

A" Alternating Current Electrical Engineering," by W. Т. 
Maccall. Рр. viiit+493. Illustrated. London: University 
Tutorial Press, Ltd. Price 15s. " 

" How to Build Amateur Valve Stations," by P. R. Coursey. 
Pp. 70, figs. 70. Price ls. 6d. net. “The Radio Experi- 
menter's Handbook," Part II, Data and Design, by P. R. 
Coursey; pp. vi+72, figs. 63, price 3s. 6d.; '' Electrons, Elee- 
tric Waves and Wireless Telephony," by J. A. Fleming, 
F.R.S., pp. уі +896, figs. 112, price 7s. 6d. London: Wireless 
Press, Ltd. | 

" Four Lectures on Relativity and Space," hy C. P. Stein- 
metz. Pp. x+126; 33 figs. London: McGraw Hill Publish-. 
ing Co., Ltd. Price 10s. net. 

" Dictionary of Applied Physics,” by Sir Richard Glaze- 
brook, F.R.S., Vol. IV; “ Light, Sound, Radiology, — pp. 
vi+-914, illustrated. London: Macmillan & Co., Ltd. Price 
635. net. 

" Tables Annuelles de Constantes et Données Numériques 
de - Chimie, de Physique, et de Technologie." ^. Puris: 
Gauthier-Villars et Cie. Paper cover, lis.: boards, 13s. 

= Journal of Ње Institution of Electrica] Engineers." Vol. 
LXI. No. 317. April, 1923. London: E. & F.N. Spon, Ltd. 
Price 10s. 6d.—This issue contains the following papers : — 
"The Maintenance of Voltage on a D.C. Distribution Svs- 
tem by means of a Fully Automatic Sub-station,”’ by Mr. 
F. J. Robinson; ‘ Some Problems in High-speed Alternators 
and their Solution,’ by Mr. J. Rosen; ‘The Use of Single- 
core Sheathed Cables for Alternating Currents,” by Prot. W. 
Cramp and Mr. N. I. Calderwood; ‘ The Measurement. of 
the Electric Intensity of Received Radio Signals," by Mr. J. 


Hollingworth. 
"Science Abstracts" (A and B). Vol. XXVI. No. 304. 
Part 4. I.cndon: E. & Е. N. Spon, Ltd. Price 3s. each. 


_ British Trade-Mark Applications. — The following are 
included among the recent applications for British trade 
marks. Objections may be lodged within one month from 
the dates mentioned. In the case of foreign applications, the 
nunes and addresses of the British representatives are also 
given :— 

Atmosan. No. 432,760. Class 6. Electrical ozone producing 
machines. Sir Richard A. S. Paget, Bart., East India House 
74, Strand, London, W.C. April 25th, 1923. 

Celestevox. No. 431,000. All goods in Class 8. W. Туу 
Rogers, 2, Park Hill, Moseley, Birmingham, J. T. Foster and 
E. Howell. April 95th, 1923. 

Gimbolder. No. 434,798. Class 8. Wireless telegraphy and 
telephone instruments and apparatus, and parts thereof. 
lgranie Electric Co., Ltd., 147, Queen Victoria Street, London, 
E.C. April 25th, 1923. 

No. 435,049. Class S. 


El Toro (lettering and design). 
Rubber insulated electric cables. Callender's Cable & Con- 


struction Co., Ltd., Hamilton House, Victoria Embankment, 
London, E.C. April 25th, 1923. 
El Gaucho (lettering and design). No. 435,050. Class S. 


Rubber insulated electric cables. Callender’s Cable & Con- 


struction Co., Ltd., Hamilton House, Victoria Embankment 
London, E.C. April 25th, 1923. | 

T. C. Hodgkinson. No. 434,055. Class 11. Electric instru- 
ments, apparatus and contrivances for surgical or curative 
purposes, not medical. Thomas C. Hodgkinson, 38, Westeroft 
Square, Haninersmith, London, W. April 25th, 1923. 

Ballsok. No. 434,878. Class 16. Electric insulators. 
Lionel Robinson & Co., 3, Staple Inn, Holborn, London, E.C. 
April 25th, 1923. 

Resiston. No. 434,701. Class 40. Electric insulating material 
of hard rubber, and vuleanite articles. The American Hard 
Rubber Co., 11. Mercer Street, New York. U.S.A. (Haseltine, 
Lake & Co.. 28, Southampton Buildings, Chancery Lane, 
London, W.C.). April 25th, 1923. І 


Anglo-French Co-operation.—L'Electricien says that the 
Grammont group has secured for itself inportant new 
technical co-operation by an arrangement with a leading 
English electrical concern. One member of the group, the 
Société des Ateliers de Construction Eleetrique de Lvon-Dau- 
phiné, at its meeting on March. 13th, ratified.— the 
preliminaries for the absorption of the Société Regina, which 
is itself an offshoot of the General Electrie Co. of London. The 
new board of the Lvon-Dauphins? will now include an ex-hich 
official of the English Posts and Telegraphs Administration, 
who is also a director of one of the most important English 
electrical undertakings. 
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New Plant at Birmingham Technical School.—In con- 
nection with the work of installing the new generating sets 
at the Birmingham Municipal ‘echnical School, tenders 
-were invited for the purchase and removal of the present 
plant, consisting of four gas engines (three of 30 h.p. and one 
of 12 h.p:) and two dynamos (each generating 360 A at 110 V). 
The best tender received was that of the Midland Iron and 
Hardware Co. (Cradley Heath), Ltd., offering a sum of £105 
for the old plant, and this tender has been accepted. 

A Long.Service Association.—A new Association has been 
formed at the Metropolitan-Vickers Electrical Co.'s works 
at Trafford Park, the members of which can all show 90 years’ 
service or more. It is worthy of note that there are already 
3U2 members of this Association, the majority of whom, in- 
cluding ten women, are workpeople. On Monday last the 
Association held its first dinner and social evening at the 
works. The two toasts of the evening were the '' Metropoli- 
tan-Vickers Electrical Co., Ltd.," and the '' Metropolitan- 
Vickers Long-Service Association." The first of these was 
responded to by the managing director, Captain R. S. Hilton, 
who took the chair, and the second by Mr. S. Ratcliffe, J.P., 
one of the oldest employés of the company, and chairman of 
the Works Ccmmittee. A humorous entertainment was pro- 
vided by Mr. H. Ward. 

The St. Helens Cable Co.'s New Works.—The St. Helens 
Cable and Rubber Co., Ltd., is shortly to leave Warrington 
for Slough, and is now engaged in putting down in the new 
works in the latter town some new machinery, which has 
been bought to enable it to start up in its new premises 
with the minimum of interruption to manufacturing opera- 
tions. When the new plant is in full swing, it is intended 
to remove the existing machinery from Warrington. The 
site at Slough, including a factory already erected, is about 
200,000 sq. ft. in area. "This is considerably more than the 
present works area, which has been too small for some time 
past to enable the company's business to be dealt with as 
promptly as desired. Efforts were made to obtain a suitable 
factory in the neighbourhood of Warrington, but nothing of a 
suitable nature nearer than Slough was found. The new fac- 
tory was built for mechanical transport repairs at the end of 
the war, and has been practically unused so far. It has excel- 
lent facilities with regard to railway lines running through the 
works on both sides under cover, enabling the various manu- 
factures to be taken right through from the raw materials to 
finished goods in a series of straight lines, which will con- 
siderably add to efficiency compared with the present works 
operations. It is expected that the majority of the works 
and staff will follow the company, which is making special 
arrangements with regard to housing and allowances to old 
employés. Although a good deal depends upon the dclivery 
of the new machinery, it is expected that the whole of the 
works will be transferred within the next two or three 
months. 

The E.D.A. “ Slogan ” Competition.—The British Elec- 
trical Development Association states that its ‘‘ slogan "' com- 
petition, mentioned in a recent issue, is attracting consider- 
able attention. It is pointed out that applications for the 
conditions of the competition should not ke marked “Slogan,” 
ав envelopes so marked are presumed to contain suggestions, 
and will not be opened until the closing date of the compe- 
tition. 

Unemployment.—The number of persons on April 23rd 
recorded on the live registers of the employment exchanges in 
Great Britain as wholly unemployed was 1,234,900. This was 
4,625 less than in the preceding week and 250,978 less than 
the figure recorded on January Ist, 1923. The total included 
944,000 men, 44,200 boys, 208,200 women, and 38,500 girls.— 
The Times. 


German Imports in Australia.—The chairman of the 
Commonwealth Tariff Board, Major Oakley, when questioned 
recently in Adelaide, declared that the Industries Preservation 
Act had undoubtedly restricted the importation of German 
and Austrian gcods into the Commonwealth. Major Oakley 
said that the depreciation of the currency enabled the German 
trader to land goods in the Commonwealth at a figure 
that no Australian manufacturer could hope to compete 
against, and the result was that several shipments had been 
detained pending inquiries. In one instance certain German 
mechanical tovs, which were invoiced at a penny each, could 
not be produced and sold in Great Britain at 1s. each. The 
chairman assured Adelaide commervial circles that no German 
goods of any moment had entered Australia since the removal 
of the embargo on such importations.—Reuter’s Trade Scrvice 
(Melbourne). 

Boiler Makers’ Lock-out.—On Monday last the lock-out 
of boiler makers from the shipbuilding yards commenced. 
The employers’ decision was taken as the result of the resolu- 
tion of inen already on strike to continue their protest against 
the national agreement arrived at between the Federation of 
sneineering and Shinbuilding Trades and the emplovers to 
which the borler makers refused to subscribe. This agreement 
provides for overtime and night. shift working under certain 
conditions, and abolishes the '' datal "' system of payment. 


Australian Tariff Decisions. — The following tariff 
decisions have heen approved by the Customs Department :— 
Machines, machinery, &c. (metal working), broaching ma- 
chines (textile working, &c.), cutting machines, Diesel engines, 


and flanging machines, all under item 174, free under ihe 
British preferential tariff, 5 per cent. under the intermediate 
tariff, and JO per cent. under the general tariff.—Reuter's 
Trade Service (Melbourne). ' 

A Swedish Manufacturing Company.—It is announced 
from Stockholm that the A.B. Elektraverken reports a loss 
of 670,000 kronen for 1922, as compared with a loss of 1,980,000 
kronen in 1921. ‘The deficiency is to be carried forward, as 
was also the case in the previous year. 

Swedish Home and Export Trade.—Mr. B. Traneus, dis- 
cussing some questions of interest to the industry at the 
annual conference of the Swedish Association of Electrical 
Industry, held in Stockholm, on April 25th, is reported to 
have stated that as a result of the development in the past 
forty years, a relatively rapid saturation of electrical require- 
ments must be expected in certain branches. But as the 
consumption of energy per inhabitant was still far below that 
obtaining in various countries, it would be possible to reckon 
on a large demand for electrical machinery in Sweden in the 
distant future. The high quality of Swedish electrical plant 
had rendered it possible in the past thirty years for the elec- 
trical firms to work up and maintain an export trade amount- 
ing to 30 per cent. of the national production, and this fact 
led to expectations of a further favourable development also 
of the export market in the future. 

Electrical Business in South Africa.—Reporting at the 
end of last month, the South African Mining and Engineering 
Journal stated that the recent spurt in the building trade had 
made itself felt in the electrical goods branch, and trading 
was on a much sounder basis than it had been during the past 
few months. Dealers were confident that business would 
gradually improve. 

Australian Foreign Trade.—In forwarding to the Depart- 
ment of Overseas "rade the statement of the foreign trade 
of Australia during January and the first seven months of 
the present financial year, Mr. S. W. B. McGregor (H.M. 
Senior Trade Commissioner іп Australia) reviews the statistics 
briefly. Imports, which totalled £11,002,038, were £1,142,394 
greater than those of December, and £2,948,493 above those 
of January, 1922. Exports for the month (£10,108,950) were 
a little lower in values as compared with January, 1922, but 
they were more than £3,000,000 lower than those of December 
last. The value of the imports for the seven-month period was 
£24,208,216 above that for the equivalent period of 1921-22, 
the total being £77,248,406. Increases in this section were 
general, but one of the principal items was '' machines and 
machinery and iron and steel," which totalled £19,044,636, 
as against £14,329,729. On the export side the figure for the 
seven months, £68,138,537, is practically the same as the 
1921-22 total, £68,453,091. The value of exported lead rose 
from £919,690 to £1,499,196, but copper exports fell from 
£532,879 to £321,683. 

Forthcoming Exhibitions.—The following exhibitions are 
being organised :— 

Loxpon.—June lst to 14th, International Mining Exhibi- 
tion; August 3lst to September 22nd, Shipping, Engineering, 


‚ апа Machinery Exhibition; September 8th to 14th, Bakers’ 


Exhibition; October 15th to 20th, Motor-Cycle and Cycle 
Show; November 22nd to December 1st, Motor Exhibition. 

CANADA (Toronto).—August 25th to September 8th, Canadian 
National Exhibition. 

EsTHoNIA (Reval).—June 2nd to lith, Commercial and In- 
dustrial Exhibition. 

FiNLAND  (Helaingfors).—July lst to 7th, International 
Samples Fair. | 

France (Bordeaur).—June 15th to 30, Samples Fair. 

JAVA (Bandoeng).—July 28th to August 12th. Trade Fair. 

Latvia (Higa)—July 22nd to August oth, Industrial and 
Agricultural Exhilition. 

MADAGASCAR  (-ntananarivo).—August 15th to September 
loth, International Commercial Fair. | i 

Norway (Christiania).—Sentember 2nd to 9th. Samrnles Fair. 

SPAIN (San Sebastian).—July to September, Samples Fair. 

SWEDEN (Gothenburg).—August 90th to 96th. Trade Fair. 

TRIESTE.—September 3rd to 24th, International Samples Fair. 

UNITED States (New York).—July 23rd to August 3rd. 
National Merchandise Fair. 

URUGUAY (Montevideo).—December, Industries Exhibition. 

New French Companies.—Pinson et Cie. is the style of a 
company formed to manufacture electrical lighting apparatus 
for motors and other accessories. Its offices are at 39, Rue 
Popincourt, Paris, and its capital 140,000 fr. 

Buenos Aires Electricity Works.—As_ is known, the 
undertaking of the German Transmarine Electricity Co., 
in Buenos Aires, was transferred two or three years ago to 
the Sociedad Hispano-Americano de Electricidad of Madrid, 
and 52 per cent. of the latter's capital is now held by a group 
composed of Spanish, English, French and Swiss interests, 
A large participation in the new company js also held һу 
the Belgian Société Financjére de Transports et d’Entreprises 
Industrielles. According to statements made by the chairman 
of the latter company at the recent annual Ineeting, the 
Société Financière stands in a privileged position in relation 
to the Spanish-American company, as it prepares technical 
schemes and plans, and is also entrusted with the allocation 
of the orders for that company. In this respect, the chairman 
added, Belgian works receive a large portion of the orders. 
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Local Exhibition.—BRraINTREE.—Among the firms who ex- 
hibited at the recent exhibition arranged by the Kast Anglian 
Electricity, Ltd., were the Metropolitan-Vickers Electrical Co., 
Ltd.; the General Electric Co., Ltd.; Electrical Utilities, Ltd. ; 
Electric Appliances, Ltd.; the Singer Sewing Machine Co.; 
and Messrs. bulk, Stadelmann & Co., Ltd. 


A Trade Commissioner at Vancouver.—H.M. Trade 
Commissioner Service has been strengthened by tbe transter 
of Mr. L. B. Beale, the present Trade Commissioner at Winni- 
peg to a new Trade Commissioner post established at Van- 
couver (210, Winch Building), British Columbia. The Winni- 
peg otfice will remain under the control of Mr. Beale with a 
clerk in charge, | | 


_ ————————— 5 


LIGHTING AND POWER NOTES. 


Australia.—SvbNry.— The Electricity Supply Committee of 
the Sydney Сиу Council has. recommended a reduction in 
the charges for electricity as from April Ist. The reductions 
will inciude dd. per kWh for lighting, 3d. per kWh for 
power for manufacturing purposes, and 20 per cent. reduction 
in the charge for the hire of electric motors. On July Ist 
next, it is propcsed to bring into effect a 10 per cent. cut 
in the charges for public street lighting throughout the metro- 
politan area.—Heuter's. Trade Service (Mefoourne). 


Billingham.—Ecectricity Scrrry.— The Urban Council has 
received a colmmunlcation from the Electricity Commissioners 
1elative to an application by the Cleveland & Durham County 
Electric Power Co., for a Special Order. to. supply electri- 
eitv within the. Council's area. The Commissioners intimate 
that they are prepared to give favourable consideration to 
the application, and inquire if the Urban Council. has any 
objections to offer. The Council has referred the matter to 
the General Purposes Committee. | л. 

ВІаскроої.—Үклк’'ѕ WonkiNG.—During the last municipal 
year, the Corporation Electricity Department has connected 
1,255 consumers. The surplus was £24,000, as compared with 
£14,322. New plant, with a capacity of 10,000 kW, is in 
course of erection, together with a new switch-room annexe. 
The first new 5,000-kW generator which is now being installed 
is expected to be, in service by July. It is anticipated that 
the second set will be completed in time for the winter load. 

Canada, — Two [Lance Contracts.—According to the Elec- 
trical News (Toronto) a contract has been placed by the St. 
Maurice Power Co., Ltd., with the Canadian. Westinghouse 
Co., Ltd., for four vertical-type, water-wheel-driven genera- 
tors, 34,000 КУА, 60 cycle, 6.600 V, 120 r.p.m. The order 
includes — twelve 1H1,000-KVA, single-phase, 60-evcle, oil-insu- 
lated, water-cooled transformers, 6,600 to 114,000 V; two 
1,500-kKV A, 3-phase transformers, 110,000. to 020. V; twelve 
GUU-A., 110,000-V, three-pole, oil circuit) breakers, solenoid 
operated, and three 600-A., 110,000-V oil circuit breakers, sole- 
noid operated. б, 

Another contract has keen placed with the Canadian 
Westinghouse Co. by the Quebee Development Co. for eight 
JU,OOO-K VA, 3-phase, GU-evele, 1124 rop.m,, 138,200-V vertical- 
type generators for the latter company’s power station on the 
Saguenay River, a few miles from Lake St. John. 

Continental. — FRANCE. The Société Civile Normande 
d'Etudes has just applied for à concession to develop two 
waterfalls on the River Orne, for supplying electricity to 15 
communes in the Department of the Orne. The output of 
the two stations projected is estimated at 21,000,000 kWh 
yearly. The cost of the scheme is estimated at 28,000,000 fr. 

There has been formed at Lons-le-Saulnier the Société des 
Forges de Blye, with a capital of 3,000,000 fr., for the genera- 
tion and distribution of electricity. 

HUssIA.—À Moscow journal savs that the Tiflis Committee 
has decided to place orders with the Petrograd Engineering 
Constructional and Electric Machinery Construetional Trusts 
for the equipment of the hydro-electrie. station to the extent 
of about a milion gold roubles value—on the River. Kura, 
18 versts from ‘Tiflis. The engineering. trust, however, is 
ordering water turbines abroad in order to expedite the work. 

It has been decided to construct and equip a power station 
at Rargopol. Work is proceeding energetically with the 
restoration of the old power station at Ust Medveditrky, Tzari- 
tzin. | 

Glasgow.—'' ALL-ELEcTRIC " FLats.—Owing to the housing 
shortage lurge houses are being converted into separate flats, 
and the upper flate, which have no provision for heating or 
cooking, are being made '* allelectrie." The Corporation elec- 
tricity department, with the consent of the proprietors, the 
Cambridge Property Trust, Ltd., is giving an exhibition in 
one of the converted houses to demonstrate what can be done 
to meet all ordinary requirements electrically, 


Gourock.—Exectricity Srrpiy.—In connection with the 
Gonrock Electricity. Order, in which authority is sourht ta 
obtain a supply of electricity from Greenock, the Town Council 
has come to an agreement with the Greenock Corporation on 
the question of a minimum charge, and the Corporation has 
withdrawn its opposition to the Order. 


‘++ Guildford.—Evrorriciry Prorits.—The Corporation elec. 
tricity undertaking shows a profit of £18,260 in 18 months, and 
£4,9U0 has been allocated to the relief of the rates. 


Halifax.—Loans.—Application is being made to the Elec- 
tricity Commissioners: tor sanction to borrow | £JU,UUO tor 
mains, and £13,000 for transformers and switchgear. 

Houghton-le:Spring (Co. Durham).—E ectricity Surety. 
—The Urban District Council has decided to ascertain from 
the electric lighting company the cost of lighting the district 
by electricity. | СӘ = 

Iford.—Prorusep Linkinc Up.—The Urban Council has 
instructed the electrical engineer to prepare and submit a 
scheme for linking up with the West Ham Corporation under- 
taking. | | 

India.—PuNJa4p HYDRO-ELECTRIC . DEVELOPMENT.—Replving 
to a question in. the Punjab Leyislative Council. regaraing 
hydro-electric schemes in the Punjab, the Hon. Lala Harki- 
shen Lal said that certain tentative offers had been mano 
{о the Government by English financiers in connection with 
concessions for the hydro-electric schemes now under investi- 
gation in the province. The Government was giving 11050 
serious consideration to the best way of financing hydro-electric 
schemes, and investigations were in progress. lt was nct vet 


possible to say -what method would tinmiy commend itself to 
' the Government but, generally speaking. it was considered 


that provincial ownership of hydro-electric undertakings would 
prove more profitable to the province, und more expeditious 
us a whole than private enterprise.—Reuler's Trade Service 
(Bombay). . ` ' b due ; 
_Kingston-on-Thames, — LOAN SANCTIONED; — The Town 
Counen has received sanction from the Electricity Connnis- 
sioners to а loan of £9,624 in respect of a turbo-alternator 
and auxilary plant, for tbe electricity works. EL 
Northern Ireland.—l.,viGaN. (Co. AuMaaon).— The ` Urban 
Council has decided to abandon the electric lighting. scheme, 
on the ground that the cost of interest on n loan for work 
already undertaken in connection with it would involve 4d. iu 
the £1 on the rates. The total estimated cost of the project 
was £20,000. | B 
London.—City ELECTRICITY CHARGES.—At last week's meet- 
ing of the City Corporation, a motion was passed. instructing 
the Streets Coinniittee to consider and report upon the charges 
for electricity in the City made by the two supply companies 
concerned. Jt was pointed out by the proposer that for some 
years one company only supplied electricity within the area, 
and its charges were not more than 44d. per kWh. To stimu- 
late competition in. the hope of reduced prices, the Corpora- 
tion allowed a second company to lay mains. The result ex- 
pected was not obtained, and at the present time the charge 
was Sd. per kWh. The last dividends cf the two coinpanies 
had shown a large increase over those of 1913. It wus con- 
sidered that the high rates of charge were unjustitied. 
Maidstone.—Repuction or Hike CnanGEs.— The Council 
has decided to reduce the charges for the hire of electrical 
apparatus, as from April Ist. 


Mexico.—HYDRO-ELECTRIC = DEVELOPMEAT.—The Government 
of the State of Chihuahua has granted a concession to the 
Compañia Agricola y de Fuerza Eléctrica del Rio Conchos 
(S.A.), to extend its transmission lines froin its present hydro- 
electric plant? situated at Boquilla (near Ciudad Camargo) 
in the State of Chihuahua. The contract calls for the supply 
of power to the near-by sinelters and adjacent mining carps. 
The concession extends to the vear 1941. The hon. transmis- 
sion lines to be constructed will each be approximately Ч 
miles in length. the entire work, including towers, relay- 
stations, transformers, &c., costing approximately £140,000,— 
Reuter’s Trade Service (Mexico City). | í 

Morecambe.—Srecta OrDER.—The Corporation is applv- 
ing to the Electricity Commissioners for a Special Order, 
authorising it to extend its area cf supply, so as to include 
the urban district of Heysham, part of the parish of Slyne 
with Hest, and a portion of the township of Heaton with 
Oxeliffe; also to increase the maximum charge for electriaty 
supply. E ' 

Norwich.—Conrrection.—We regret that in the note under 
this heading, which appeared in our issue of April 27th, an 
application for authority to charge 10d. per kWh for elec- 
tricity was attributed to the Norwich Corporation. This was 
incorrect; the application was made by the Lowestoft Towr, 
Council. 


North  Africa.—Monocco.—Under French auspices, com- 
panies have recently been formed in Marrakech, бай, and 
Mazagran to erect central power stations in these three 
towns, work in connection with which is already proceeding. 


Nuneaton.— EXTENSION OF Stprry.—The Corporation haa 
decided to extend its area of supply so as to include Anslev, 
Hartshill, and Chapel End. The estimated cost of laying the 
mains is £58,000. 


Price Reductions.—Reductions in the charges for electricity 
have been made in the following districts :— — | 

DovrER.—laghting, 8d. рег kWh: ‘power, 3d. per kWh; 
heating and cooking, 14d. per kWh. i 

TYLDESLEY.—Lighting, from 7d. to 6d. ner kWh. Minimum 
charge per quarter from 10s. 6d. to 7s. 6d. 


' 
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.Retford.—Exectricity Suppiy.—At a recent meeting of the 
Town’ ’Council proposuls were put forward for an electricity 
supply for the town. It was pointed out that the district 
was included in the North-East Midland ‘Electricity District, 
but that eight or ten years might elapse before it would be 
possible to obtain a supply, апа that independent action 
should be taken in the meantime. "The Town Council has 
been advised by its consulting engineers to apply to the Elec- 
tricity Commissioners for authority to generate and supply 
electricity. The estimated cost of the scheme із £25,000, and 
the estiuiited income for the first two years £10,500. 


TRAMWAY AND RAILWAY NOTES. 


-Australia.—V icToR1A.—The electrification of the suburban 
railways has now been completed, and the Victorian Railway 
Commissioners are considering the electrification of country 
lines.—Jteuter (Melbourne). | | | 

Canada.—NEw ELECTRIC Raibway.—An electric railway is 
shortly to be constructed from Duluth to the, International 
bridge, and probably extended to Fort William. Power will 
be provided by utilising the falls on the Pigeon River, in- 
volving an arrangement between the Canadian and. United 
States Governments, as the river is an international stream. 
—Reuter’s Trade Service (Fort William). ZEE 


Continental.—FnaNcE.—Dealing with the question of elec- 
tric tracticn, the report of the Compagnie des Chemins de 
Fer du Midi states that the first power station (the Hourat) 
will be brought into operation in the present year. The 
150,000.V transmission lines are almost completed, and it 
will be possible to transmit energy from the Pyrenées to Bor- 
deaux and Toulouse by October next. Electric locomotives 
are already in service on the section from Pau to Tarbes, and 
electric traction will be introduced on the remainder of the 
line froni Toulouse to Dax in the second half of 1923. At 
present the rolling stock consiste of three electric locomotives, 
43 passenger motor coaches, and 10 goods motor wagons. 


Japan.—Rattway — ELEcTRiFICATION.— The Toho Electric 
Power Co. is to establish a subsidiary company to carry 
out the work of constructing the Sangu electric railway. 
Power will be obtained from a hydro-electric power station 
in the Yokkaichi district. Application. is being made to 
the Government fcr sanction to carry out the work. - 


Leeds.—I.IGHT RaiLways.—The Ministry of Transport has 
made the Leeds Corporation Laght Railways Order, . 1923, 
^nthorising the construction of light railways in the town 
and m the rural district of Hunslet. 


Liverpool. New Rovutes.—The Tramways Committee has 
submitted. to the City Council & recommendation for five 
tramway extensions involving a capital expenditure of 
£168,000. / 

NEW TRAMWAY Depot.—According to the Electric Railway 
and Tramway Journal, prior to formulating a scheme for the 
utilisation of the Edge [ane Hall estate as a tramway depot 
for storage and repairs, at a cost of £300,000, the Tramways 
Committee has sent a deputation to London, Birmingham, 
Glasgow, Leeds, and York. From the observations in these 
cities, a depot 1з to be planned to deal with the overhauling, 
with the aid of electric cranes, of over a dozen cars weekly, 
or the whole of the fleet of 650 cars in a year. : 


London.—The automatic signalling system between High. 
gate and Tufnell Park on the Hampstead and Highgate tube 
went out of action shortly before 8 a.m. on April 30th. 
Signals uctuated by hand were put into operation, but con- 
siderable congestion was caused at the stations. Normal 
conditions were restored by 10 a.m. 

AN Historic LocoMorivE.— The first electric locomotive 
operated on the first tube railway in the world has made its 
last Journey. '" No. 1’’ was designed and constructed by 
Messrs. Mather & Platt, and commenced to run in daily ser- 
vice upon the City & South London Railway in 1890. Its last 
Journey was from its " natural surroundings " at the Stock- 
well depot, to the Science Museum at South Kensington, 


Newcastle-on-Tyne.—NEw  Cans.—The City Council pro- 
. poses to purchase 25 new tramcars at a cost of £50,000, and 
application is to be made to the Ministry of 'Ikansport for 
sanction to the borrowing of this amount. 


Oldham.—Yran's WonkiNG.—The net surplus on the tram- 
way undertaking for the past vear was £18,595, as compared 
with £16,722 in the previous year. IE 

Sunderland.—PnorosED LINKING-uUp.—The Sunderland and 
South Shields Tramways Committees held a conference last 
week to consider a proposal to link up the tramway under- 
takings of the two Corporations. The scheme is strongly 
favoured at South Shields, but as yet no great interest has 
been displayed towards it in Sunderland... The distance be- 
tween the two systems is about four miles, and the suggestion 
18 that the lines should meet midway at Cleadon. The Sunder- 
land Tramway Committee agreed to go over the ground of 
the proposed extension. ES EP 


TELEGRAPH & TELEPHONE NOTES. 


Belgium.—TELEGRAPHISTS’ STRIKE.—A dispute among the 
postal, telegraph, and telephone workers regarding wages, 
which has been threatening for some time, has now assumed 
à more «піса! phase; 150 linemen are aiready on strike ut 
Antwerp, and according to the newspapers 120 telegraph and 
telephone workers are also out at Li¢ge and another 100 are 
оп strike at Verviers. ! 

Canada.—BkLL TELEPHONE EXTENSIONS.—The Bell Telephone 
Co. of Canada announces a programme of extensions and im- 
provenients involving an outlay of $13,000,000. About eight 
inillions Will be spent in Toronto and Montreal for new ex- 
change buildings and -apparatus.—Reuter’s Trade Service 
(Montreal). | 


France.—TELErHoxE CHAkGes RAatsEb.—The charges for tele- 
phone messages from France to Great. Britain, Holland, 
Germany, Italy, and Spain were trebled on May 18 in accord- 
ance with the law passed on February 28th extending to 
international telephone communication the measure actually 
in force for foreign telegrams, by which the charge is multi- 
pled by æ coefficient according. to the rate of exchange.— 
The Times. А 

Italy.—TRANSrFER OF STATE TELEPHONES TO PRIVATE ENTER- 
PRiSE.—The Commercial Secretary at Rome has forwarded to 
the Department of Overseas Trade а хору and translation of 
the Royal ‘Decree No. 399, dated February 8th, which em- 
powers the Government to transfer the telephone service to 
private enterprise, and prescribes the general conditions under 
Which this can be done. A copy of the Decree can be in- 
spected by British firms interested on application to the 
Department of Overseas Trade (Room 52), 35, Old Queen 
Street, Westminster, London, S.W.1. 


The Telephone Service.—WeEaTHER  REPORTS.—The Post 
Office, in conjunction with the Air Ministry, has made 
arrangements, which came into operation on May Ist, to com- 
municate daily weather reports to the telephone exchanges 
throughout the country. For this purpose England, Scotland 
and Wales have been divided into some 40 districts, so that 
each exchange may have available for subscribers information 
that will be appropriate to the area in which the exchange is 
situate. - It will only be necessary for telephone subscribers 
to ring up the operator at the local exchange at or after 
9 p.m. to obtain the forecast for the following day. No charge 
will be made beyond the local call fee (134.) and in the case 
of rural party-line subscribers no fee is payable. The fore- 
cast may be obtained also by ringing up from public call 
offices upon payment of the ordinary local call-office fee. 


United States.—NEw TELEGRAPHIC CopE.—The invention of 
a new method of sending telegraphic signals, which is calcu- 
lated to increase the speed of transmission by 150 per cent., 
was announced on April 24th to the National Acadamy of 
Sciences at its annual meeting at Washington by Major- 
General Squier, Chief of the United States Signal Service. Tt 
is proposed to displace the present Morse and cable alphabets 
by an alphabet where the signal units shall all occupy equal 
lengths of time and have an equal importance whether tney 
be dots, dashes or spaces. "These are to be differentiated by 
different intensities of a sinusoidal wave exactly in the manner 
that music and speech are formed.—The Tins. 


RADIO-TELEGRAPHY AND TELEPHONY. 


- Broadcasting.—New Srupio Openep.—Another step was 
tuken on May Ist towards the improvement of broadcasting, 
when а new studio was opened at the premises of the British 
Broadcasting Co. at Savoy Hill. The underlying principle in 
equipping it has been to eljminate echo within and sound from 
without. All the walls have been lined with six layers of sack- 
ing, weighing about five tons and representing some five miles 
of material, and the flocr is covered with heavy felt and 
carpets. The microphone used is & great improvement upon 
those employed hitherto. It will receive the voice or *instru- 
ments in any part of the studio, thus making it unnecessary 
to speak, sing, or play very near to it. Naturally, in а room 
so constituted there are difficulties of ventilation. 

A privileged body viewed the studio on the occasion of its 
opening; and Тога Gainford, chairman of the company, took 
the opportunity of addressing the thousands of listeners-in 
throughout the country. e 

BROADCASTING : COMMITTEE.—According to the Daily Tele- 
graph, the first meeting of the Committee that was appointed 
to consider the agreement between the Post Office and the 
British. Broadcasting Co., and the future of broadcasting, was 
held on May 1st at the General Post Office. Major-General 
Sir Frederick Sykes presided, and the Postmaster-General (Sir 
William Joynson-Hicks) attended formally. 

Procedure was discussed, and it was arranged to meet again 
next day, when evidence in explanation of the present position 
was to be given by representatives of the Post Office. The 
committee is communicating with the various interests con- 
cerned, and evidence will be taken on the sub:eet of the in- 
quiry from all points of view. It is proposed that the com- 


®mittee shall in future hold two meetings @ week. The 


proceedings will be private. 
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The conference between representatives of the B.B.C. and 
of the theatres to discuss the broadcasting of plays, &c., was 
held on Мау Ist and Упа, and the negotiations were in pro- 
gress When we went to press. 

A meeting of delegates in connection with theatrical, 

music-hall, and concert entertainments, on April 27th, decided 
that the brcadcasting of plays and similar entertainments 
should be stopped, on the ground that it was prejudicial to 
the interests of all connected with places of public entertain- 
ment. Pour sub-committees were set up to consider what 
measures should be taken to stop the broadcasting of plays 
and prevent artists and actors taking part in it. 
. Broadcasting is looked upon as State-aided entertainment 
In competition with other forms of entertainment from which 
the State derives considerable revenue. The Postmaster- 
General has been asked to add a theatrical representative to 
the Committee which he has appointed to ''consider broad- 
casting in all its aspects.” 


Unauthorised Possession of Radio Apparatus.—At Belfast, 
on April 26th, John William Milan, an electrician, was sum- 
moned for being in unauthorised possession of an apparatus 
capable of sending or tapping wireless messages. The case 
Was adjourned for a week without being gone into. 


е M — а НЦ 
CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELgCTRICAL REVIEW in which the 
'* Official Notice " appeared.) 


OPEBN. 


Argentina.— BUENOS Atres.—June 4th. Department of 
Navigation and Ports. Machine tools, electric motors, pumps, 
electric battery trucks, ceiling, wall, and table fans.* 


Ashton-under-Lyne.—May 14th. 
tric light installation, town 
Borough electrical engineer. 


Town Council. Elec- 
yard buildings and hospital. 


Atherton.—Electrical organ-blowing equipment, com- 
plete with switchgear, for Atherton Baptist Church. Mr. W, 
Е. Benson, Brookland House, Leigh Road, Leigh. 


Australia. —MELBOURNE.—August Jlst. Victorian Electricity 
е 200 miles of .0707 sq. in. aluminium steel-cored 
canile. 

July 3ist. 
power shovel. 

June 13th. 
plant.* 

June 5th. 
tions. 

BrRISBANE.—June 5th. 
motor-driven pumps. 

October 3lst. City Electric Light Co. 


Electricity Commissioners, 
(April. 20th.) | 
Postmaster-General's Department. Power 


Electrically-operated 
City Council. 6,600-V switchgear for sub-sta- 
Public Works Department. Three 


One 12,500-kW 


turbo-alternator unit at Bulima, Brishane.—Reuter’s Trade 
Service (Melbourne). 
SYDNEY.—June J) st. Postmaster-General's Department. 


Telephone switchboard wire and switchboard and multiple 

twin underground cable.* 

‚ May 17th. 
June llith. 


resistances. 


Belfast.—May 7th. Electricity Department. One 1,000- 
W and опе L,500-kW rotary converters, with transformers, 
switchgear, &c. (April 20th.) , 

May 22nd. Switchgear for sub-station 
(See this issue.) 


Telephone switchboard parts.* 
City Council. 10,000-V earthing reactance and 


und transformers. 


Belgium.—The municipal authorities of Brussels have 
this мек invited tenders for the supply of 37,870 metres of 
three-phase cable and 21,600. metres of telephone еде. 

Мау lith. Municipal authorities of Rothem (Canton of 
Maeseyck). For the establishment. of electricity. distribution 
systems m the villages of Stoeckhenn, Dilsen, licthem, Eelen, 
and Lanklaer. 

May 2th. Municipal authorities of Beaufays (Province of 
Liége). Electrically-operated pump in connection with the 
lecal water supply. 


Bradford.—]une 7th. 


Electricity Department. 
15,000 20 000-KW 


turbo-generator, &c. 


| One 
(without condensing 


piant). (April 27th.) 
| Darlington.— May Ath. Electricity Department. Cool- 
Ing tower. (See this issue.) 

Dover.—May Ivth. Electricity Department. One turbo- 
alternator with auxiliaries, cables, switchgear, converting 
plant, cooling pond, &e. (See this issue.) 

Dundee.—Mzv 15th. Electricity Department. L.p. twin 


paper-insulated lead-covered armoured cable. 


Edinburgh.—May 15th. Electricity Supply Department. 
Underground insulated cables for 12 months. (April 27th.) 


(See this issue.) 
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Glasgow.—May 8th. Tramways Department. Supply 
of materials, including brake blocks, castings, rubber and 
absestos goods, wire springs, &e. ‘Tramway Manager. 


Ilford.—May 8th. Electricity Works. 500-kW convert- 
ing plant. (April 20th.) 


India.— ALLAHABAD.—July 3rd. Public Health Department. 
Pumping plant, consisting of oil engines, generators and 
motors and centrifugal pumps at Fyzabad in connection with 
the water supply scheme. Executive engineer of the Second 
Division of the Public Health Department, Allahabad.— 
licuter's Trade Service (Calcutta). 


London.—PapbixaToN.—May 14th. G.W. Railway Co. 
Stores for 6 months, including telegraph instruments, elec- 
trical apparatus, wires and cables, &c. (April 27th.) | 

Inpia STORE Derot.—May 18th. Electric cables. (See this 
issue.) 

ST. PANCRAS.—May 17th. E.h.p. 
switchgear. (See this issue.) | 

May 23га. Metropolitan Asylums Board. Installation of 
electric lighting in the administrative block. engineers оћсе 
block and isolation ward block at the North-Western Fever 
Hospital, Lawn Road, Hampstead, N.W. (See this issue.) 


Manchester.—May 8th. Tramways Committee. Three 
one-man operated motor-'buses complete. Mr. ‚Н. Mattinson, 
general manager, Corporation Tramways, 55, Piccadilly, Man. 
chester. 

May 29th. Electricity Committee. Twelve months’ supply 
of cable. (See this issue.) 

May 10th. Electricity Committee. Three-phase, 6.600- V 
sub-station switchgear. Mr. F. E. Hughes, Secretary, Electri- 
city Department, Town Hall, Manchester. 


Electricity Department. 


New Zealand.—Wetuincton.—June 26th. Public Works 
Department. Switchgear for the Waikato power house. 

NaAriER.—Borough Council. One 500-kVA generator and 
exciter set. Hay, Vickerman & Lancaster, Ltd., Wellington, 
N.Z.* 

Duxepin.—May 28th. City Council. 
distribution transformers.* 

July 16%. Switchboard panels.* 


Storage battery and 


Nottingham.—Corporation. Two 4-ton electric vehicles 
for the collection of house refuse. (April. 27th.) 
Plymouth.—May 15th. Electricity Department. Two 


water-tube boilers, with economisers. “(See this issue.) 


Poole.—May 28th. Town Council. Electrical installa- 
tion, waterworks pumping station, Corfe Mullen. Mr. A. Р. 
I. Cotterell, engineer, 17, Old Queen Street, Westminster, 
London, S.W.1. 


Salisbury.—May 17th. Town Council. Wiring and ft- 
ting part of the Council house, for electric lighting. Сиу 
engineer and surveyor. 


South Africa.—May 14th. Rand Water Board. 
h.p. pin-type insulators, shackles and cross arms.* 


St. Johnston (Co. ые une lst. Installation of 
an electric lighting plant in the church. Rev. D. Watson, St. 
Johnston. 


Uruguay.—MowTEvIDEO.—June 12th. State Electric Light 
Works. 42,000 metal-filament electric lainps.* 


York.—May 10th. Electricity Department. One 1,000- 
kW motor generatcr and switchgear. (April 27th.) 


1,800- 


*Further particulars can be obtained at the Department. of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 


CLOSED. 


Belfast.—I:lectricity Committee. Recommended: 


Dic. switchgear for the three sub-stations.— Hurst Electrical Plant, Lid., 
Belfast. : 
Centrifugal pump for harbour power. station.-- Drysdale & Co., Ltd. 


Belgium.—Seventcen firms tendered last week for the 
contract: for the supply of 15 24-ton electric cranes for the 
Antwerp docks. The tenders ranged from 1,005,000 fr., sub- 
mitted by the Société des Ateliers de Construction de la 
Biesme, of Bouflioulx, Belgium. to £49,500 (approximately 
3,900,000 fr. at current exchange) by the General Electric Co. 
of Belgium, Ltd., Brussels. 

Glasgow.—Tramwavs Committee. Recommended:— 

Var. cable.—Western Electric Co., Ltd. 

Steel tires.—Stcel Co. of Seotland, Ltd. 
Brass tubing.—P. & W. McLellan, Ltd. 
Tramways Committee. 
.9,000 cons of rails (£11 per ton).—Cargo Fleet Co, Ltd. This offer was 
the lowest, 
Electricity Committee. | Recommended :— 


1,000-kW rotary converter for the Byres Road sub.station (£3,846, — 
British Thomson-Houston Co., Ltd 


Vol. 92. No. 2,371, May 4, 1923.) - 


THE ELECTRICAL REVIEW. 


699 


BEEN Л ә анааан аан 


Government Contracts.—The following Government con- 
tracts were placed during March, 1923 :— 


ADMIRALTY CONTRACT AND PURCHASE DEPARTMENT, 

Cells.—Fuller's United Electric Works, Ltd. 

Inert cells.— Ihe Edison Swan Electric Co., Ltd. 

Condensers.—Dubilier Condenser (1921), Ltd. 

Electric cooking equipment.—General Elecirie Co., Ltd. 

Electrodes.—Quasi-Are Co., Ltd. 

xu nose control equipment.— Watford Electric and Manufacturing 
.0., Ltd. 

Porcelain insulators.—Bullers, Ltd.; Taylor, Tunnicliffe & Co., Ltd. 

Coil winding machine.—Igranic Electric Co., Ltd. 

Motors.—Laurence, Scott & Co., Ltd. Ў 

Automatic starter for 1,100-h.p. motor.—Brook Hirst & Co., Ltd. 

AIR MINISTRY. 
Electrical wire.—General Electric Co., Ltd. 
Eiectric wires and cables. —Enficld Ediswan Cable Works, Ltd. 
Crown AGENTS FOR THE COLONIES. 
Static transformers.—Enylish Electric Co., Ltd. 
Switchgear.—British Thomson-Hous.on Co., Ltd. 
Post OFFICE. 

Telephone apparatus.—Automatic Telephone Manufacturing Co.,  Ltd.; 
British L. M. Ericsson Manufacturing Co., Ltd.; Phoenix Telephone 
and Electric Works, Ltd.; Siemens Bros. & Co., Ltd.; Western 
Electric Co., Ltd. 

Testing protective apparatus, &c.—Phoaenix Telephone and Electric Works, 


Maidstone.—Town Council. Accepted:— 
Transformer for supply at the mills of Townsend, Hook & Co. (£210). 
—Brush Electrical Engineering Co., Ltd. 


 Manchester.—Baths and Wash-houses Committee. 
Electric lighting work at Osborne Street public wash-house.—Messrs. 
R. H. Clampett & Co. approved as sub-contractors. 
Electricity Committee. Accepted :— 
Cables.—Macintosh Cable Co.. Ltd.: W. T. Glover & Co., Ltd.; British 
Insulated & Helsby Cables, Ltd. 


Tramwavs Committee. Accepted :— 
Portable loader for the Permanent-way Department.—G. Robson & Co. 


Salford.—Tramwavs Committee. Accepted:— 

"wo single-deck motor-omnibuses (£1,470 each). Two double-deck motor- 
omnibuses (£1,440 each). Total £5,820.—Leyland Motors, Ltd. 
Electricity Committee. Accepted :— 
Chain-grate stokers for Frederick Road power station (£2,500); 300 

tubes for economisers (£458).—Babcock & Wilcox, Ltd. 


Spenborough.—Urban Council. Accepted:— 


Cab/e and trifurcating boxes.—Western Electric Co., Ltd. 


West Ham.—Education Committee. The following 
tenders have been received for electric wiring and fittings at 


Ltd. 13 schools. Mr. J. H. Jacques, architect to the Committee :— 
List of Tenders for Electrical Installations at West Ham Schools. 
Whitehall Upton Water eid Bridge Manor Balaam Bide Russell Beckton Star Hermit 
Place. Lane. Lane. А Road. Road. Street. y Road. Road. Lane. Road. 
Point Road. 
2 ; £ £ £ £ £ £ £ £ £ £ £ £ 

Н ! Cash & Co.. Lid, an jax 2s rm 686 692 892 510 622 868 817 636 846 143 805 860 
Chapman  X& ^ Sturion Er mS m ss — — — — — — — 945 — — — — 
Frank Oraft (Castleford), Ltd. (Accepted) 405 392 5:2 297 323 497 453 419 452 403 542 488 
А. F. Goodwin & Co. iva ns is T 635 650 855 465 525 154 185 705 759 645 725 755 
Hives & Radford alee - Bs Ко К 499 477 642 350 422 596 — 547 — 321 571 — 
Higgs & Hill, Ltd.  ... des en T "s 647 707 875 537 574 н? 767 721 817 687 797 817 
Higginbotham & Sons aus e dis т 569 585 720 435 495 677 653 600 700 578 658 675 
Maleolm & Allan, Ltd. i ve “aa vod 592 579 732 27 473 686 634 606 687 290) 681 683 
A. F. Marshall ЕР is ds is x 688 689 876 494 598 759 749 638 689 623 678 638 
Ryeland & Co. ... bee 7 i — s 867 BUS 1,137 653 72 1,027 973 940 1,005 800 917 1,036 
Samucl Reed & Sons T ку e T 680 656 850 477 502 783 757 723 799 677 779 798 
Upton & Garrett Т9 ong © x 7 697 689 936 636 646 коз 873 672 874 699 863 872 
Syinper & Evershed... M "T bed Ps 1,185 1.185 1.573 890 1,060 1,405 — — — — — = 
Wesi Ham Corporation (Elec. Dept.) ә... m 817 873 1,101 (1 723 981 963 887 1,043 850 73 972 
Troup, Curtis & Co., Ltd. FA ЕЯ Ze 860 860 1,124 639 733 1,000 942 864 1,033 849 951 984 

Terminal blocks.—Phoenix Telephone & Electric Works, Ltd. 

Leclanché batiery boxes.—Siemens Bros. & Co., Ltd. FORTHCOMING EVENTS. 

Submarine cable.—Siemens Bros, & Co., Ltd. | 

Telegraph and telephone cable.—Connollys (Blackley), Ltd.; Enfield 


O Ediswan Cable Works, Lrd.; General klecgic Co., Ltd. (Peel-Conner 
Telephone Works); Hackbridge Cable Co., Ltd,; W. T. Henlev's Tele- 
graph Works Co., Ltd.; Macintosh Cable Co., Ltd.; Pirelli-General 
Cable Works, Ltd.; Siemens Bros. & Co., Ltd.; Union Cable Co., Ltd. 

Joint box castings.—]. Varley & Co., РИЧ. 

Parts for secondary cells.—Hart. Accumulator Co., Ltd. 

Loading coils—Western Electric Co., Ltd. 

Compound.—W. H. Keys, Ltd. 

Telephone cords.—Phænix Telephone and Electric Works, Ltd. 

Dessicators and pumps.—Lacy-Hulbert & Co.. Ltd. 

Ducts.—G. Jennings; Mountford, Phillips & Co. (1920), Ltd. 

Insulators.— Taylor, Tunnicliffe & Co., Ltd. 

Amp.-hour meters.—Chamberlain & Hookham, Ltd. 

Earth plates.—]. Ash & Son, Ltd. 

Jointing sleeves.—Dugard Bros., Ltd.; C. M, Powell Bros. 

Bronze wire.—T. Bolton & Sons, Ltd.: British Insulated & Helsby Cables, 
Ltd.; R. Johnson & Nephew, Ltd.; Shropshire Iron Co., Ltd.; F. 
Smith & Co. incorp. ій the London Electric Wire Со, & Smiths, Ltd. 

Copper. wire.—Elliott Metal Co.. Ltd.; Shropshire Iron Co., Ltd. 

Flameproof wire.—Macintosh Cable Co., Ltd. 

Switchboard wire.—Gencral Electric Co., Ltd. 
Works). 

Telephone exchange equipment.—Golders Green : General Electric Co., 
Ltd.; sub-contractors for batteries, D.P. Battery Co., Ltd.; for charg- 
ing machines, Crompton & Co., Ltd. Woodford: General Electric 
Co.; sub-contractors for batteries, Tudor Accumulator Co., Ltd.; for 
charging machines, Crompton & Co., Ltd. Whitley Bay: British L.M. 
Ericsson Manufacturing Co., Ltd.; sub-contractors for batteries, Tudor 
Accumulator Co., Ltd.; for charging machines, Crompton & Co., Ltd.; 
Woolland Bros., Ltd.; Automatic Telephone Manufacturing Co., Ltd. 
Manchester Central: General Electric Co., Ltd. Bank of England 
(Finsbury Circus): Relay Automatic Telephone Co , Ltd. 

Telephone repeater station equipment, Ipswich.—Western Electric Co., Ltd. 


Halifax.—Health Committee. 

Salvage plant. 

Elevating, conveying, and screening plant (£2,375).—Barry, Henry and 
Cook. 

One 225-b.h.p. vertical compound steam engine (£830).—Drowett, Lindley 
and Co., Ltd. 

One 150-kW alternator and 13 electric motors (£1,143).—Wright's Motors, 
Ltd. | 


(Peel-Conner Telephone 


Recommended :— 


One electric. capstan (£100).—]. Crossley & Sons, Ltd. 


London.—Isiinctox.—The Synchronome Co.’s system of 
electric clocks is being installed in the new municipal offices. 
Underground Electric Railways Co., of London. Accepted : 
E.h.p. cables for the Edgware and Hampstead Railway (£9,720).—W. T. 
Henlev's Telegraph Works Co., Ltd. 

HaMMERSMITH.—Electricity Department. 

CO, recording instruments for the two new boilers (£377).—Cambridge 
and Paul Instrument Co., Ltd. (Recommended.) 

Twelve months’ supply of prepayment meters.—Since ten- 
ders for the supply of meters were received, the British manu- 
facturers have reduced their quotations for the prepayment 
pattern. "Тһе following schedule shows the original tendered 
prices andi the revised prices :— 


Original Revised 
Tendered Price. Tendered Price. 

R. T. Durran  ... a du ns £560 £560* 
R. Hornby & Co. bos s ia 625 625* 
Landis & Gyr =a і ose T: 643 643 
Aron Electric Meters, Ltd. .., ер 772 691+ 
British Insulated & Helsby Cables, Ltd. 767 727 
Ferranti, Ltd. (Recommended ) A 812 127 


* . Chamberlain & Hookham, Ltd. КЕ 812 727 
*German manufacture. | 
t Austrian manufacture. 


London Association of Foremen Engineers.—Saturday, May 5th. At 


Cannon Street. Hotel. At 6.30 p.m. Anniversary festival. 


institution of Rubber Industry.—Monday, May 7th. At the Engineers’ Club. 
At 7.30 рал. Paper on * The Us: of Rubber Produc.s as Die.cctrics," by 
Mr. W. S. Flight. 

instituto of Transport.— Monday, May Tth. At the [Institution of Electrical 
Engineers, Victoria Embankment, W.C. At 5.39. p.m. Paper on * Ine 
vesdgation of the Return on Capital Expenditure Kesuking from Electri- 
ficaton, by Sir Philip Dawson, М.Р. 

Royal Society of Arts.—Monday, May 7th. At Joha reet, Adelphi, W.C. 
At 8 p.m. Paper on * The Development of the Steam Turbine,” by Mr. 
Ss. S. Cook. (Lecture UL.) 

Wednesday, May uth, At 8 рап. Paper on ** Recent Devclopments in 
Surface Combustion," by Prof. W. A. Bone, F.R.5. 

institute of Physios.— Wednesday, May 9th. At th: Institution of Electrical 
Engineers, Victoria Embankment, W.C. M 5.30 p.m. Lecture on * The 
Application of Physics to the Ceramic Industries,” by Dr. J. W. Mellor. 

institution of Electrical Engineere.—Thursday, May 10th. At the Institu- 
tion, Victoria Embankment, W.C. At 6 pm. Fourteenih Kelvin Lecture, 
* Problems in Telephony, Solved and Unsolved,” by Dr. J. A. Fleming, 
F.R.S., and presentation of Faraday Medal to Sir Chas. А. Parsons. 

(London Students’ Section).—Fridiv, May lth. At the Institution. 
At 7 p.m. Paper on “ Electrical. Measuring Ínstruments,"" by Mr. C. A. 
Wilck. 

(Western Oentre).—Monday, May 7th. At the Chamber of Commerce, 
Swansea. At 6 p.m. Paper. on * Variable-Specd, Alternating-Current 
Motors Without Commutators," by Mr. F. Creedy. 

Junior institution of Engineers.—Thursday, May Wrth. At the Monico 
Restaurant, Piccadilly Circus. At 6.30 for 7 p.m. Annual dinner. 

Friday, May Lith. Ac 39, Victoria Street, S.W. M 7.30 pm. Durham 
Bursar Lecture, ‘ The Theory of Resistance to the Flow of Gases and 
Fluids in Pipes,” by Mr. W. F. C. Cooper, 

Chemical Soclety.—lhursduy, May 1013. At the Institution of Mechanical 
Engineers, Storey's Gate, SW. At B p.m. Bocyer Memorial Leciure, by 
Prof. W. H. Perkin, F.R.S. 

Royr! Institution of Great Britain.—Thursday, May Wh. — At. Albemarle 
Street, W. At Зо pm. Lecture on." Modern. Electric Lamps —Glowing 
Gases (Neon Lamps)" by Prof. J. T. Масигеџог-Моггіх. (Lecture. HI.) 

Friday, May И. А: 9 pm. Lecture on “ Gaseous Combustion at 
High Pressures (now experiments), by Prof, W. А. Bone, F.R.S. 

Institute of Engineering Inspection.—lriduy, May lith. At the Royal 
Society of Arts, John Sireet, Adelphi, W.C. At 7.30 p.m. Paper, “ Some 
Notes on ‘Ciment fondu '—a cement of high initial resistance— with 
Results of Chemical Analyses," by Mr. H. F. Knight. 

Physical Soolety of London.—Fridiy, May th. At the. Imperial College 
of Science, South Kensington, S.W. At 5. олт. Guthrie Lecture, * The 
Present Position of the Radiation Problem," by Mr. J. H. Jeans, Sec. R.S. 


"ELECTRICAL REVIEW" SERVICE 


DEPARTMENT. 


THE 


WE have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 


The makers or suppliers of the following devices are asked 
for :— 


TRIANGLE domestic irons. 

Premier AMPERO charging device for wireless or other 
batteries. 

PrRLUX electric hand lamps. 
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NOTES. 


Underground Cables at 150,000 Volts.—ConRECTION.—On 
page 649 of our last issue, left-hand column, lines 54 and 55 
should read : — 

kW loss with 12 cables (50,000 V)=1,070 kW; 
kW loss with 4 cables (150,000 V)— 1,300 kW. 

Lecture.—On April 24th, Mr. S. T. Allen, borough elec- 
trical engineer of Wolverhampton, lectured at the local Rotary 
Club upon the electricity undertaking. He said that since its 
inception the undertaking had not cost the ratepayers (as 
such) a single penny. "The capacity of the plant was equiva- 
lent to 30,000 h.p., and it was being increased to 40,000 h.p. 
The area covered by the Corporation’s electricity supply was 
15,000 acres, and there were 5,400 premises connected to the 
mains. Over 20,000 h.p. of motors was connected, and, at 
times, the domestic load was equal to 2,000 h.p. Apart from 
its contributions as a ratepaying institution, the undertaking 
had devoted £22,000 to the relief of the rates. 


A Large Radio Demonstration.—A demonstration of 
'" Gecophones ” was recently organised by the General Electric 
Co., Ltd., Kingsway, on the occasion of the broadcasting of 
the pantomime '' Cinderella." Five inside aerials were: erected 
in the lecture hall at Magnet House, and to these and to a 
number of electric light attachments were connected 36 ‘* Geco- 
phone ” receiving sets, including two-valve sets, and the No. 
l and No. 2 crystal sets. To these sets were connected, in 
all, some 150 pairs of double headgear telephone receivers, 
together with additional loud-speaking equipment. The latter 
was in operation during intervals in the programme, and a 
‘large number of the company's trade friends were able to 
compare resulls obtainable with the various types of appara- 
tus. 


The Lighting of St. Mary's Church, Stoke Newington.— 
An interesting example of the conversion of a gas lighting 
installation to electric lighting has recently been completed in 
the Cathedral Church of St. Mary, Stoke Newington, London. 
The original equipment in the nave and choir comprised 
16 ring fittings carrving upright incandescent gas mantles; 
these fittings have been rejuvenated at small cost, and adapted 
for use with electric gasfilled lamps, of which four of 100 W 
each are suspended from each ring, in Holophane globes. The 


illumination obtained with gas was extremely poor, averaging 
025 ft.-andle at the reading level, whilst the upper part of 
the building was shrouded in gloom: with the new svstem the 
illumination ranges from 3 to 0.5 ft.-candle, with an average 
of more than 1.5 ft.-candles, and the architectural features 
of this fine church ure admirably disnlaved. The chancel is 
lighted by means of lamps curried on brackets in the angles 
of the windows on the north and south sides, the fittings 
being so arranged that the congregation is not afflicted with 
glare; two I00-W  pip-frosted. lamps are fixed on each side, 
and the illumination obtained at the middle of the choir stalls. 


rormerty 0.7 ft.-candle, now reaches a maximum of 7.5 ft 
eand les The reredos, an exceptionally artistic representation of 
the Last Supper, within an arcade, presented great difficulties to 
the wireman, which had to be overcome by the exercise of 


great care and skill; it is lighted with concealed carbon 


lamps, producing a pleasing mellow glow which sets off the 
group of statuary to great advantage. The lectern, which is 
provided with a specially designed fitting, now receives an 
illumination of 1.0 ft.-candle—formerly 0.4. The transents are 
lighted with bracket fittings by Messrs. Galsworthy, of which 
an illustration is given herewith. 

A novel item is the use of signal lamps with which the 
organist, who is situated out of sight of the choir, gives the > 
time to the singers; these consist of two green 40-W lamps, 
fixed on either side of the chancel arco, and invisible from 
the nave, and are actuated by a push button on the console 
of the organ, near the stops. Owing also to the situation of 
the organist, difficulty was formerly experienced, in the case 
of processional hymns, in telling him when the choir entered 
the church by the south or the west door; this has been 
surmounted by the use of signal lamps at the organ, controlled 
by push buttons at the respective doors. 

The installation comprises a total of 9 kW, and has been 
carried out on the three-wire system at 240 and 480 volts, 
d.c., the load being balanced as nearly as possible. The wiring 
is in solid welded conduit throughout. ‘Two 9-way distribu- 
ting boards are fixed near the west door, controlling the light- 
ing in the body of the church, the aisle circuits Shing sul- 
divided so that the illumination can be regulated. 

The contractors were Messrs. H. M. Leaf, and Callen- 
der 2,500-megohm C.M.A. cables were used; the fuseboards 
are Messrs. Tuckers', the main ironclad switches and fuses- 
M.E.M. Co., local switches by Lundberg, and the fittings 
by Messrs. Galsworthy. The installation was carried out to the 
designs and under the supervision of Mr. F. H. Taylor, 
А.М.ГЕ.Е., to whom we are indebted for the particulars here 
given. 


The Air Defence of London.—The formation of two Air 
Defence Brigades, Territorial Army, has been authorised in 
London, each brigade comprising Artillery, Engineers, And 
Signais, with co-operating aircraft. An effort is being made 
to bring the units up to strength, with the right type of 
men, as quickly as possible, in order that the greatest benefit 
may be obtained from this year's camp in August, and also 
to improve the facilities for defence against aerial attack. 
We reproduce below a letter which is being sent to a number 
of firms in the vicinity of «London; as it is not possible, 
however, directly to circularise every employer and employé, 
we have much pleusure in giving it publicity, so that the 
existence of these lgrigades, and of this R.B. battalion in 
particular, may be made known as widely as possible :— 

Duke of York's Headquarters, 
Chelsea, S.W.3. 
April, Bth 1925. 

Gentlemen, 

In view of the widespread publicity which has of late been 
given to the state of the air defences of our country and the 
imperative need for definite action in regard thereto, I take 
this opportunity of addressing your firm in the interests of 
recruiting. . 

A vivid recollection of the havoc caused by air raids in 
the late war should prove a sufficiently strong incentive to 
come forward in the case of many who must realise that air 
defence and home defence are now practically synonymous 
terms. 

It is possible that an appeal in this direction may have 
been made to you already; I should nevertheless be glad 
at any time to explain to your staff perscnally the general róle 
of the new Territorial Air Defence Formation for the pro- 
tection of Tandon, with the hope of raising an entire unit 
from the personnel of vour firm. 

. It is hoped that such a unit, if raised, would be closely 
identified with the name of the firm to which it owed its 
origin, so retaining essentially its own esprit de corps, and 
combining in its formation a patriotic and industrial enter- 
prise of the first importance. 
Yours faithfullv, 
(Signed) D. Howard GILL, 
Colonel, 

Commanding 2nd Air Defence Brigade (T.A.). 

Appointments Vacant.—Senior assistant electrical engi- 
neers (£225 to £241), for the Newcastle-upon-Tyne Electric 
Supply Co., Ltd.; assistant electrical engineer (£760), for the 
Tientsin Municipal Council; power-house engineer (£540), for 
the Government of Gold Coast; electrical meter mechanic 
(75s.), for the Salford Corporation Electricity Department: 
constructional engineer (£800), for the Yorkshire Electric 
Power Co. ; junior engineer draughtsman (temporarilv), for the 
Southern Railway (S.W. Section); assistant professorship in 
electrical engineering, for the Су & Guilds (Engineering) 
College, S. W.7. (See cur advertisement pages to day.) 

Electric Vehicle Demonstration Charges.—The Electric 
Vehicle Committee of the Society of Motor Manufacturers 
and Traders has recently been considering the question of 
standard charges to be made in resnect of demonstration trials 
туеп to probable purchasers of industrial electric vehicles. 
The Society has now agreed upon the following charges for 
such demonstrations: Half-tonners, £5; for 1 to 14-tonners, 
£7 10s.: for 2 to 24-tonners. £10; and for 3-tonners and over. 
£12 Members of the Society are recommended to keep 
to the scale adopted, on the understanding that not more than 
two days’ free demonstration be allowed. 
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The Audion Morse Relay.—Among the various problems 
which present themselves to telegraph engineers, are those 
connected with the failure of Morse-operated lines due to 
excessive leakage, and the difficulty experienced in the use 
of high-resistance lines. Since in certain radio uses of the 
audion it is employed as a potential-operatéd device, it was 
thought that possibly one inight combine the audion with 
an ordinary relay, in such a manner that Morse operation 
might be effected by means of potential applied to the line, 
rather than by the current in the line. The fact that the 
audion, when operated as a relay, functions without inertia, 
is an advantage in-this connection. Work was begun on the 
problem early in 1991, by the Canadian Radio Corporation, 
Ltd., and has now progressed to the point where there is 
considerable promise of a practical operating organisation 
being available. · c3 

The accompanying illustration shows two typical circuits, 
which may be used for Morse trattic, one a full metallic cir- 
cuit and the other a circuit having an earth return. The 
audion, when functioning us a Morse relay, operates on 
'* open circuit," and upon closing the key at station A there 
will be impressed upon the grid of the audion relay at that 
station a definite predetermined positive potential, and the 


"e wm «Po ep ер Ф wee чыр um om 


‚ 40-60 
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STATION A 


space current will instantly rise to a value which will give 
positive operation. to the Morse relay in the plate circuit of 


the electron or audion relay. "This procedure simultaneously 
impresses upon the grid of the audion at the distant station 
B, a like potential (except for the slight fall of potential due 
to the resistance of the line), and the distant audion relay will 
function in a manner similar to that at station a. At both 
terminals the loval Morse relay in the plate circuit may be 
adjusted so that they will be operated as "' closed " or * open ” 
organisations, as convenience dictates. | зр 

Since in using this device the line current is only from 1 to 5 
milliamperes and since the resistance of the signalling circuit 
is chiefly due to the grid-to-filament resistance of the tubes, 
the resistance of the physical line itself 1s of secondary in- 
portance. E 

It would appear that lines of iron wire will function satis- 
fuctorily and that the audion relay, when operated over stand- 
ard copper lines, will give satisfactory commercial service 
over lines up to 800 and possibly 1,000 miles without repeaters. 
Interference with adjacent telephone circuits 1s reduced to a 
negligible quantity; it is also possible to establish either a 
simplex or composite circuit, without the use of the usual 
retardation coils and condensers, and in a trial over actual 
lines, telephone relays were operated while conversation was 
in progress, and practically no sound could be detected in 
the telephone circuit. 

While the audion has certain marked advantages over the 
ordinary relay, it may prove to have certain limitations. Posi- 
tive potentials induced in the lines from extraneous sources, 
may tend to result in abortive operation of the relay. How- 
ever, so far this phenomenon has not presented itself, and 
notwithstanding such possible limitations, we have in this 
new application of the audion a device which will undoubtedly 
assist іп the improvement of Morse operation.—T. Ф T. Age. 


Cup Final Celebrations.—Our readers have probably read 
sufficient about the Football Cup final in their daily papers, 
and we thought that we should escape the necessity of 
referring to it. The Siemens & English Electric Lamp Co., 
however, draws our attention to one method of celebrating 
the event, which was arranged by the West Ham Corporation 
Tramways Department. One of the department's cars was 
decorated with drapings and 2,000 Siemens traction lamps in 
appropriate colours. Upon the return of the West Ham 
players this car preceded their conveyance in а kind of 
triumphal procession. 


Patent Restorations.—Orders have been made restoring 
the following patents :—No. 174.064, of 1916, granted to Albert 
Van Tuvl Day for ‘‘ Improvements in or relating to electric 
high-frequency signalling ’’; and No. 137,311, of 1916, granted 
to L. E. & W. C. Connelly for ‘* Improvements in water-tube 
steam generators.” "5 E 


mE 


` John Adam. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—SouTH MIDLAND 
CENTRE.—The annual general meeting was held on April 25th, 
When the Committee’s report for the 1922-23 session was 
presented. This shows that a very full programme of 
meetings and excursions has been got through. The member- 
ship increased during the session from 796 to 854... The 
chairman for the ensuing. session is. Mr. J. D. Morgan, 
M.Sc., and Ње -vice-chairmen Messrs. W. Lawson and J. 
Anderson. 

WESTERN CENTRE SUMMER .MEETING.—Owing to unforeseen 
circumstances, it has unfortunately been found necessary to 
postpone the summer meeting of the above Centre from May 
25th/23th to June Ist/4th. | | 

MERSEY AND NORTH WALES’ (LIVERPOOL) CENTRE.—The 
annual general meeting of this newly-formed Centre was held 
at Liverpool on April 27th, when the following Committee 
for the 1923/24 session was elected ;—Chairman : Е. М. 
Hollingsworth. — Vice-Chairmen : Н. H. Harrison, A. Е. 
Malpas. Committee: L. Breach, J. Hamilton, W. Lang, P. 
Priestly, A. J. Eames, J. A. Morton, E. Moxon, F. J. Teago, 
S. E. Britton, Н. C. Hazel, W. Holttum, R. Harrison-Watson. 
Hon. Secretary and Treasurer: Мг. О. C. Waygood. The 


meeting was followed by a smoking concert, the following 
artistes rendering various items :—Mer. 


Roy Taylor, solo 
pianist; Mr. Jack Wright, baritone;: Mr. John Lindop, tenor; 
Mr. Montague Watson, banjoist; Messrs. Joe Canavan and 
Tom Smith, humorists. | | 

ScorrisH — CENTRE.—l'orty representdtives attended the 
annual gathering of the Scottish Centre of the Institution in 
Dundee on April 27th. A paper by Messrs. I. Breach and H. 
Midgley, Liverpool Corporation, on * The Drive of Power- 
station Auxiliaries '" was followed by a discussion, taken part 
in by Mr. D. H. Bishop, Dundee, Mr. R. B. Mitchell, Glas- 
gow, and Mr. J. C. Christie, Arbroath. Places of interest in 
Arbroath were visited, and the Arbroath Electric Light Co. 
extended hospitality. Arrangements for the gathering were 
curried out by Mr. William Frain, hon. secretary of the 
Dundee Sub-Centre. 3 

INFoRMaL MEETINGS.—On April rd, at the final meeting 
for the session of the Informal Section, Mr. E. W. Moss was 
in tbe chair, when Mr. E..Shanyhnessy opened a discussion 
on '' Practical Broadcasting." He remarked that he was speak- 
ing as a private individual, and explained the problem the 
authorities bad been faced with owing to the requirements ọf 
the fighting services and shipping, which resulted in the allot- 
ment to the general publie of the range of wave length from 
350 to 425 metres—equalling 150 kilo-cycles. 

Mr. Shaughnessy dealt with some of the sources of inter- 
ference, and described a tuned anode cireuit that eliminated 
the tendency to oscillate. He was not hopeful of detecting 
the offenders, and appealed for honourable compliance with 
the regulations by the holders of experimental licences. ЕХ 

Capt. Eckersley thought the wave band allotted was a very 
good one, but it had a most distinct shielding effect. At longer 
wave lengths crystal sets would be less successful, but they 
were too considerate of the cheap apparatus, and progress 
demanded that the wave should be extended. As microphones 
improved, taste would expect clearer reception, and all ten- 
dency to oscillate would be dealt with. 

. Mr. J. Scott Taggart thought the present conditions too 
irksome for the experimenter and amateur enthusiast. If 
the public was to be satisfied listeners should be able. to 
switch over to different stations and select their programme. 
Fourteen other speakers took part in the discussion. 


. Royal Institution.—The annual meeting of the members 
was held on May 156, Sir James Crichton-Browne, vice-presi- 
dent, in the chair. The annual report of the Committee of 
Visitors for the year 1922, testifying to the continued pros- 
peritv and efficient management of the Institution, was read 
and adopted, and the report of the Davy Faraday Research 
Laboratory Cominittee was read. Sixty new members were 
elected in 1922, and 63 lectures and 19 evening discourses were 
delivered. The following gentlemen were elected as officers 
for the ensuing vear :—President : The Duke of Northumber- 
land. Treasurer: Sir James Crichton-Browne. Secretary: 


Sir Arthur Keith. 


Edinburgh Association of Mining Electrical Engineers.— 
At the annual meeting of the Association the following office- 
hearers were elected :—President: Mr. G. A. McLennan. 
Vice-Presidents: Mr. E. Cunningham and Mr. A. Finlay. 
Hon. Secretary: Mr. James Walker. Hon. Treasurer: Mr. 


Institution of Engineering Inspection.—On April 20th, 
Mr. С. H. Richardson, B.Sc., read a paper upon " The In- 
spection of Ball Bearings," in which the process of examina- 
tion was very fully treated. On May llth, at the Roval 
Society of Arts Building, John Street, W.C., Mr. H. J. Davey, 
M.B.E., is to read a paper entitled '' Some Notes on ' Ciment 
Fondu '—a cement of high initial resistance—with results of 
Chemical Analyses by Harley F. Knight, F.I.C.” 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


Mr. N. Brooksbank, A.M.I.E.E., has resigned the position 
of chief technical assistant in the Ipswich Electricity and 
‘Tramways Department in order to take up an appointment 
with the Victoria Falls and Transvaal Power Co., at its 
London оћсе. 

Mr. W. J. Furss, J.P., of W. J. Furse & Co., Ltd., Not- 
tingham, has been elected chairman of the Basford Board 
of Guardians for the twenty-third time. 


In connection with the resignation of Mr. G. W. HoLroRp, 
the general manager of the Salford Corporation tramways, 
which took effect as from May Ist, 1923, the Tramways Com- 
mittee recommends that his salary be paid up to August Ist, 
1923, and that the sum of £300 be paid to him as a retaining 
fee in connection with any service required from him by the 
Committee. 

Mr. W. Provost, electrical accessories manufacturer, has 
been elected a member. of the Birmingham City Council for 
St. Mary’s ward. 

Mr. P. E. PERONNE, who, as mentioned in this column last 
week, was the winner of the first prize in the '' All-Electric 
House ” competition, has had experience in connection with 
battery manufacture and with installation work in India. He 
is at present, and has been for some years engaged as an 
engineer with Messrs. Marryat & Place, electrical engineers, 
of Hatton Garden. Mr. Peronne acknowledges the aid of his 
assistant, Mr. Arden, in connection with the contest. 

We understand that the Council of the Institute of Trans- 
port has elected Sir J. С. BROODBANK as president for the 
vear beginning October next. Mr. A. Winter Gray has been 
appointed secretary of the Institute from that date, when 
Mr. H. E. Blain will relinquish the office of hon. secretary 
und become a vice-president. 

Mr. AnruuR Marks, F.I.C., A.R.C.Sc., &c., has been ap- 
pointed as metallurgical adviser to Messrs. A. Harper, Sons 
and Bean, Ltd., of Dudley. He has been for the past seven 
years metallurgist and head of the testing department of 
Messrs. Harland & Wolff, Belfast. 

Mr. T. D. CrorHiER, Mrs. Clothier, and their family, bade 
farewell to Bootle on Monday, when they left for Glasgow. 
They will sail from that port on May 6th, aboard the Holt liner 
Ascanius, for South Africa, where they intend making an 
extended tour prior to settling in that country. The officials 


at the Bootle Town Hull presented a case of cutlery to Mr. 
Clothier. 


Obituary.—Mn. F. A. Donnison.—We regret to learn from 
the Islectrical Contractor that Mr. Fred A. Donnison, who 
was with Messrs. Girdlestone & Co., und ‘formerly of the firm 
of Donnison, Sillem, Berlyn & Co., whom he represented at 
the E.C.A. meetings twenty years ago, has passed away after 
nine months' illness. | 


NEW COMPANIES REGISTERED. 


Northern Radio Co., Ltd. (189,342).—Private company. 
Registered April 19th. Capital, £5,000 іп £1 shares (2,500 74 per cent. cumu- 
lative participating preference and 2,500 ordinary). To carry оп the business 
of electrical, mechanical, and general engineers, manufacturers of, and 
dealers in electrical апа other machinery, radio instruments and wireless 
apparatus, &c. The first directors are:—J. Joseph, M.LE.E., 50, Handen 
Road, Lee, S.E.12, radio engineer (chairman and permanent director); 
G. W. Tempest, 9, Green Bank Terrace, Heaton Norris, Stockport, radio 
engineer, Registered office: 19, Hopwood Avenue, Market Place, Manchester. 


Nox Electric Lamp Co., Ltd. (189,377).—Private com- 
pany. Registered April 20th. Capital, £2,000 in 21 shares. To take over 
the business carried on by W. Ellis and H. Wooldridge at 82, Albion Street, 
Leeds, as the * Nox Electric Lamp Со” The first directors are :—W. Ellis, 
" The Bungalow," Pudsey, Yorks., wholesale clothicr; H. Wooldridge, 22, 
Mexborough Drive, Chapeltown Road, Leeds. Qualification, 100 shares. 
Secretary: A. J. Fenton. Registered office: 82, Albion Street, Leeds. 


Technical Instrument Case Manufacturing Co., Ltd. 
(189,453). -Private company. Registered April Wrd. Capital, £1,500 in £1 
shares, To take over. the. business of technical instrument. case and box 
manufacturers, carried on as a subsidiary business by the. Re-Echo Electrical 
Manufacturing Co., Ltd.. at. 43, Johnson Street, Westminster, and to carry 
on the same and the business of cabinet makers, joiners, carpenters, &с. The 
permanent. directors are :—Capt. W. R. Hargroves, M.B.E.. 12, Strawberry 
Hill Road, Twickenham; J. nf Bignamy, 92, Gloucester Street, S.W.1; Capt. 
С. W. Dann, M.C., Great Chalvedon Hall, Pitsea; W. Taplin, 187, Holland 
Road, Willesden. Registered office: 43, Johnson Street, Horseferry Road, 


Westminster, S.W. 
(189,547).—Private 


Phillips & Sons (Chiswick), Ltd. 
company. Registered April 26th. Capital, £1,000 in £l shares. To adopt 
an agreement with W. J. Jackson and H. Dubbury, trading as '' Phillips and 
Sons," and to carry on the business of electrical, mechanical, and general 
engineers, manufacturers and workers of, and dealers in electricity, motive 
power and light, &c. The permanent directors are:—H. Dubbury, 35, Bar- 
clay Road, Walham Green, 5 М6; W. J. Jackson, 297a. High Road, Chis- 
wick, W.4 Qualification, £100. Secretary: Н. C. Mundy. Registered 
office : 403, High Street, Chiswick, W.4. 


Pickford, Johnson & Co., Ltd. (189,401).—Private com- 
Pany. Registered April 20th. Capital, £2,500 in £1 shares. To acquire the 
business carried on bs 1. Johnson and Е. H. Pickford in She field, and to carry 
on the business of designers, instructors, patentees, licensees, demonstrators, 
wireless service operators, photographers, draughtsmen, and makers of and 
dealers in receiving and transmitting sets, components of wireless installations 
and equipment, armatures, vacuum and thermionic tubes, voltmeters, &c. 


The first directors are: Lawrence Johnson, 125, Hindehouse Lane, Sheffield, 
electrical engineer; J. H. Pickford (chairman), 6, Westgate, Rotherham, 
solicitor; E. H. Pickford, 962, Eccleshall Road, Sheffield, motor engineer; 
Е. A. Camm, 266, Eccleshall Road, Sheficld, accountant; б, W. Alcock, jun.. 
Totley Rise, Shefficld, motor engineer. Qualification, £50. Remuneration as 
fixed by the company, Registered. office: 262, kecleshall Road, Shefheld. 


J. B. Saunders (1923), Ltd. (189,434).—Private com- 
pany. Registered. April 23rd. Capital, £3,000 in £1 shares. To carry 
on the business of electrical, mechanical, and general. engineers, metal 
workers, founders, manufactures of, and dealers in electrical, wireless, and 
other apparatus, &c. The subscribers (each with one share) are:—J. H. P. 
Berthon, ** Devnhvífrsd," Liswane, Cardiff, engineer; H. B. Hann, Baltic 
House, Cardiff, solicitor. The permanent directors are:—J. Н. P. Berthon 
and one other to be appointed by the subscribers. Qualification, £300. Re- 
muncration as fixed by the company. Registered office: 10, Park Lane, 
Cardiff. 


A. E. G. Machinery and Apparatus Co., Ltd. (189,461).— 
Registered as а private company on April 24th, with a nominal capital of 
£10,000 in £l shares. The objects are :—To carry on the business of manu- 
facturing, constructional or consulting elecirical, gas, hydraulic, mining, 
civil, marine, and mechanical engineers, founders, manufacturers of and 
dealers in machinery of all kinds, and any other business, manufacturing 
or otherwise, which may seem capable of being carried. on in connection 
therewith or calculated to enhance the value of the company's. property 
and rights for the time being, provided that so long as any restrictions are 
by law imposed in respect of ** key industries," the company shall not be 
concerned therein, except in pursuance of any necessary licence ог consent 
first obtained. The first. directors are :— R. T. Durran, 76, Victoria Street, 
Westminster, S.W.1 (director, Skefko Ball Bearing Co., Ltd.); J. E. Percival, 
C.A., 6, Old Jewry, E.C. No qualification required, Remuneration as 
fixed by the company. The registered office is at 76, Victoria Street, West- 
minster, S.W. 


E. E. E. Carbon Co. (189,425). Registered as a private 
company on April 23rd with a nominal capital of £6,000 in £1 shares 
(5,000 6 per cent. cumulative participating prefereftce and 1,000 ordinary). 
To act as ayents for Gebr. Siemens & Co., Berlin, in the sale of carbuns 
and other articles manufactured by them; to carry on the business of 
electricians, electrical and mechanical engineers, &c. The subscribers are :— 
C. Leven, M.I.E.E., 109-111, New Oxford Street, W.C.1, electrical engineer 
(1.000 ordinary and 3 preference shares); L. J. Hitchcock, 849, Harrow 
Road, N.W.10, electrical engineer. (4,995 preference shares). The first directors 
аге to be appointed by the subscribers. Registered office, 109-111, New 
Oxford Street, W.C. 


Wholesale Equipments, Ltd. (189,491).—Private com- 
pany. Registered April 24th. Capital, £2,000 in £1 shares. To carry оп 
the business of electricians, mechanical engineers, suppliers of electricity for 
light, heat, motive power or otherwise, engineers, brassfounders, gas and 
electric meter manufacturers, &c. The subscribers (each with one share) 
are : —R.. W. Nicholas, ЗІ, Queen Street, Cardiff, solicitor; E. F. Evans, 
31, Queen Street, Cardiff, solicitor. The subscribers are to appoint the first 
directors. Solicitor: R. W. Nicholas, 31, Queen Street, Cardiff. 


E. M. Bates, Ltd. (189,349).—Private company. Regis- 
tered April 19th. Capital, £1,000 in 950 10 per cent. cumulative participating 
preference shares of #1 and 200 ordinary shares of Ss. each. To acquire the 
business of an agent for electric washers, ironers, vacuum cleaners and drying 
machines now carried on by E. M. Bates at 61, High Street, Manchester. The 
subscribers (each with one preference share) are: T. E. Clarke, 15, Rooke 
Street, Manchester, bleacher; J. H. Holt, Lower Walshaw, near Bury, cotton 
manufacturer. The first directors are not named. Qualification, 50 preference 
or ordinary shares. Registered office: 37, Cross Street, Manchester. 


Gem Labour Saving Device Co., Ltd. (189,350).—Private 
company. Registered April 19th. Capital, £3,000 in £1 shares. To acquire 
(1) the business of a manufacturer and agent of commercial and household 
labour-saving devices, vacuum «leaners (electrical and. hand. operated), electric 
washing machines and carpet sweepers, now carried on by F. Taylor. trading 
as the '* Gem Labour Saving Device Со.,” at 60, Long Millgate, Manchester; 
and (2) the business of yarn agents, and agents for all classes of sponge 
cloths, scourers, dusters and towelling carried on by Allen and Joseph Horrocks, 
trading as “А. and J. Horrocks," at 1, Fennell Strect, Manchester. The 
subscribers (each with one share) are: F. Taylor, 60, Long Millgate, Man- 
chester, manufacturer and agent; C. Howard, 33, Princess Street, Manchester, 
solicitor, The subscribers are to appoiat the first directors. Remuneration as 
fixed by the company. Secretary: F. Taylor. Registered office: 00, Long 
Millgate, Manchester. 


Midland Radio Telephone Manufacturers, Ltd. (189,317). 
—Private company. Registered April 18th. Capital, £1,000 in £1 shares. То 
carry on the business of manufacturers and merchants of all kinds of tele- 
graphic, telephonic and wireless apparatus, &с. The permanent directors аге : 
A E. R. Harris (governing director and chairman), no address given; C. 
Furber, Town Mills, Lower High Street, Stourbridge, manufacturer; C. H. 
Gardner, Amblecote House, Brierley Hill, electrical engineer. Qualification. 
LW. Remuneration as fixed by the company, Registered office: Brettell 
Lane Works, Stourbridge, Worcestershire. 


Stafford Radio Co., Ltd. (189,532).—Private company. 
Registered April 26th. Capital, £2,000 in £1 shares. To adopt an agreement 
with B. A. Colman and to curry on the business of manufacturers of, and 
dealers in apparatus of all kinds, capable of being employed in wireless 
telegraphy and telephony. The first directors are :—B. А. Colman, Junior 
Army and Navv Club, Whitehall, S.W.; V. G. Burch, 2, Park Mansions, 
st. Paul's Avenue, Willesden Green, N.W.2. Registered office: 150, South- 
ampton Row, W.C.l. 


Armstrong Construction Co., Ltd. (189,391).—Registered 
as а private company on April 20th, with a nominal capital of £250,000 in 
£1 shares. The objects are: To acquire the property referred to in a certain 
agreement, the parties to which are not named; and to carry on the business 
of constructional, mechanical, civil, electrical, chemical, hydraulic. pneumatic, 
gas, aerial, mining, railway, tramway, naval, marine, heating, lighting, venti- 
lating, and consulting engineers, ironmasters, bridge and dock gate builders, 
Хе. The subscribers (each with one share) are: H. Harrison, 8, Great George 
Street, Х.М, financial secretary; С. O. Ridley. В, Great George Street, SW 1, 
civil engineer. The subscribers are to appoint th: first directors. Qualification, 
£30. Remuneration, £150 each рег annum (chairman, £250), free of income 
tax. The registered. office is at В, Great George Street, Westminster, S.W. 


: OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Robins Electrical and Wireless Depot and Institute. Ltd. 
—Debenture dated April 17th, 1923, to secure £2,148, charged om the com- 
panv's undertaking and property, present and future, including опса 
capital. Holder: К. W. Robins, ** Walbrook," Cyncoad Road, Cardiff. 


Surrey Engineering Co., Ltd.—Particulars filed of £1,500 
debentures authorised March 12th, 1923, charged on the company's under- 
taking and property, present and future, including uncalled capital, the 
amount of the present issue being £1,000. 
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Paignton Electric Light and Power Co., Ltd. (98,437) .— 
Return dated March 20th, 1923. Capital, £40,000 in £1 shares. 30,000 shares 
taken up. £30,000 paid. Mortgages and charges, £6,500 mortgage deben- 


tures, 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(R4,167).—Return dated March loth, 1923. Capital, £600,000 іп 70,000 
preference and 90,000 ordinary shares of £5 each. 261 preference and 
40,977 ordinary shares taken up. £456,190 considered as paid. Mortgages 
and charges, £272,373. 


Flactem Wireless, Ltd.—Particulars filed of £1,000 deben- 
tures authorised March 16th, 1923, and covered by trust deed of even date, 
charged on the company's undertaking and property, including uncalled 
capital, the whole amount being now issued. Trustees : Vine, Pearl Cham- 
bers, East Parade, Leeds; and H. Turtle, 7, Park Square, Leeds. 


P. R. Jackson & Co., Ltd. (35,232) .—Return dated April 
llth, 1923. Capital, £60,000 in £l shares. All shares taken up. #1 per 
share called up on 11,410 and 6s. per share on 19,000 shares. £1} 110 paid. 
£42,890 considered as paid, being £1 per share on 29,590 and 14s. per share 
on 19,000 shares. Mortgages and charges, nil. 

Sunderland District Electric Tramways, Ltd. (79,054).— 
Return dated February 13th, 1923. Capital, £151,012 in 4,505 non-cumulative 
6 per cent. preference shares of £1; 95,495 non-cumulative 12 p«r cent. 
preference shares of 105.; 95,010 ordinary shares of £1; and 74,990 ordinary 
shares of ls. each. 95,495 preference and 74,990 ordinary shares taken up. 
£51,497 paid. Mortgages and charges, £216,065 19s. 2d. 


Teignmouth Electric Lighting Co., Ltd.—Issue on April 
16th, 1923, of £100 debentures, part of a scries already registered. 


CITY NOTES. 


The annual meeting was held on April 

English Electric osth, Sir Charles Ellis, G.B.E., K.C.B., pre- 
e ° siding.—In moving the adoption of the 
report, the chairman referring first to the balance sheet, said 
that on the assets side the item land, buildings, plant, ma- 
chinery, &c., showed an increase of some £75,000. That in- 
crease represented certain essential capital expenditure at the 
several works. While trade conditions remained as they were 
at present and had been for the past two years, it was their 
policy to restrict such commitments to the very minimum com- 
patible with efliciency. Stocks and work-in-progress stood 
. at £366,000 less than in 1921, and that decrease was also to 
a great extent explained by their policy of keeping down 
stocks to the lowest possible level. It might appear strange 
at first sight that, with restricted trade conditions generally, 
the assets, sundry debtors and debit balances, should only show 


a decrease of some £60,000, as compared with the figure for 


1921. He might explain, however, that the 1922 figure 1п- 
cluded a sum of no less than £691,000, representing cash and 
British Government securities. They would see, therefore, 
that the financial position was an exceedingly strong one. 
On the liabilities side of the balance sheet there was a reduc- 
tion of approximately £30,000 in the company’s debenture 
commitments, representing the annual redemptions under the 
sinking fund, while sundry creditors and credit balances were 
some £275,000 less than last year. Тһе profit and loss ac- 
count showed an available balance, including the carry for- 
ward from last year, of £318,264, as compared with £363,659 
for the previous year. He thought they would agree that 
that was a satisfactory. result, bearing in mind the fact that 
from one cause and another the year wus one of the worst 
which the engineering trade had ever experienced. After 
paying the prior charges and the fixed dividend upon the pre- 
ference shares there remained an available balance of £125,088, 
out of which they proposed to appropriate £56,105 for рау- 
ment of an ordinary dividend for the year at the rate of 5 
per cent., less tax, and to carry fórward to next year the 
balance of £68,982, as against a balance of £55,599 brouglit 
forward from 1921. When addressing them last year he ein- 
phasised the need for prudence and the avoidance of too opti- 
mistic an attitude. Subsequent events had justified the pre- 
diction that the upward lift of trade, although steady,’ would 
Бе long and tedious. They were aware that the company's 
main productive activities were centred in five works. Al- 
though factories scattered in this way were perhaps more difli- 
cult to organise than if they had been centred in one place, 
vet there was about that arrangement an elasticity which made 
it possible inore easily to adjust their working productive capa- 
city to meet abnormal trade situations. It enabled them, for 
example, to effect, with the maximum of advantage and the 
minimum of disturbance, what might otherwise have seemed 
the too-drastic economy of concentrating on four of their 
factories and temporarily closing down the fifth. Not onlv 
was there the direct saving, but the production efficiency in 
the other works was thus improved as a result of the addi- 
tional turnover diverted to them. "Three of them were now 
fully employed and the fourth was within sight of full em- 
ployment, whilst in the one which was closed down estab- 
lishment charges had been reduced to a negligible amount. 
The orders received. during the year under review were in 
value 12 times those received in the previous year, but they 
still required more work in order to be really comfortable. 
The order Look in the later months of the years ‘showed a 
steady increase, and in the first three months of this year the 
improvement had been more than maintained. Some sections 
of the business were busier than others, and it was to a more 
steady average in each department that they looked for com- 
plete success. He told them last vear that, on the technical 
side of the business, improvements in existing designs and 


the development of new lines of machinery hud been pursued 
with ceaseless activity. The same policy had been followed 
with even greater intensity, if possible, throughout the year 
under review, with the result that many of their improved 
designs and manufactures which were last year in the stage 
of proving themselves had since become definitely established 
and large contracts had heen obtained, particularly in electric 
railway work and general water-power business. In connec- 
tion with railway electrification, the development of the com- 
pany's new camshaft control had been of great importance. 
Equipments embodying that system had been installed or 
were being built for electric railways in all parts of the world. 
A number of electric locomotives with that form of control 
had recently been put through exhaustive tests on the Midi 
Railway of France, and they had given entire satisfaction and 
were now in regular operation on the lines in the Pyrenees. 
Motor-coach equipments, the type of equipment required for 
suburban and other local passenger traffic, had already been 
tested on the Cataluna Railway in the neighbourhood of Bar- 
celona, and would shortly be working on the Midi Railway 
of France, on light railways in Holland, and on the lines 
of a number of railway companies in Japan. The Japanese 
Government Railways, after an inquiry extending over years, 
into the different systeins in use on electric railways, decided 
to adopt the high-pressure d.c. system, and during 1922 they 
placed a contract with the company for 34 electric locomotives 
for freight and passenger traffic on one of their main lines. 
More recently they had secured the contract for the electrical 
equipment required by the Great Indian Peninsula Railway 1n 
connection with the electrification of the suburban lines in 
and near Pombay—the first railway electrification to be 
undertaken in India. Important progress had also been made 
in another branch of the compauy's activities, the supply of 
plant for water-power development. Electrical generating 
plant driven by water turbines had been built by the com- 
pany or its predecessors for many years, and might be found 
in operation in all parts of the world. But the construction 
of the turbines themselves and of the apparatus incidental 
to them had in the past been to a great extent a close preserve 
of Continental and American manufacturers. They now had 
under construction large water turbines for both high and 
low falls. For India they were building a 15,000-h.p. turbine, 
fitted with a patent governing device and balanced valve, for 
working under a head of 1,650 ft., whilst for Brazil they had 
obtained an order for a 25,000-h.p. reaction turbine and alter- 
nator. Both of those contracts were secured in the face of 
keen world competition. In view of the plans which were on 
foot to develop water-power resources in all those parts of 
the world where they were abundant, they looked to the 
progressive extension of that side of the company’s business. 
In this country, and in many others, the steam turbine and 
the internal combustion engine were likely to remain the 
principal prime movers in use for the generation of electri- 
city. In the year under review they completed the revision 
of their designs both of steam turbines and turbo-alternators, 
and they had under construction sets both large and small 
which in efficiency and modernity of design were in the first 
rank. In December, the new power station of the Leicester 
Corporation, constructed and equipped by the company under 
a comprehensive contract, was forinally opened, and during the 
vear a similar contract was obtained for the new station of 
the Preston Corporation, which would contain in the first in- 
stance two 10,000-kW sets of their latest design running at 
3.000 r.p.m. In the field of internal combustion engines, thev 
had developed, as an extension of their standard range of 
Diesel engines, the Fullager opposed-piston engine for land 
purposes. That engine, which had the advantage of greatly 
reduced weight and size for a given horse power, was running 
entirely satisfactorily and had been adopted by Messrs Cam- 


` mell Laird, who manufactured the Fullager engine for marine 


purposes, for driving the generators of the electrically 
propelled ships which they had under consideration. They 
had spared no etlort to extend old markets and to create 
new ones for the company's products. In pursuance of that 
policy their engineer-in-chief was at the present moment in 
New Zealand. working on a number of large water-power pro- 
jects, whilst their export manager had recently returned from 
n visit of five months to India. He had come back full of 
confidence in the revival of trade and in the rapid growth of 
the demand for their products throughout the Indian Empire. 
Mr. W. L. Hichens, deputy chairman, seconded the motion 
which was adopted after a short discussion. 


The annual meeting was held on Mav 


British Ist at Winchester House, E.C. Mr. A. F. 
Electric Berry presided, and in proposing the adop- 
Transformer tion of the repcrt, he stated that the net 
Co., Ltd. profit for the vear was less than that of 


the previous year by about £71.000. Pro- 
ceeding to explain at length the reason for this falling off in 
net profits, Mr. Berry said that at the last annual meeting 
thev realised that the prospects of making money were poor, 
and he then stated that the time was not very far distant when 
the strong confidence of the shareholders would be needed to 
help them over the one or two vears during which it might 
be impossible to produce the splendid results to which thev 
were accustomed. He also told them that when thev started 
the year 1922 they had roughly 60 per cent. less work in hand 
than they had at the beginning of 1921, arid that those orders 
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in hand would not carry the same ratio of profit as they had 
been in the habit of receiving. ‘The results of the trading for 
1322, poor as they might appear to shareholders, were really 
not so very disheartening to those of them - who, although 
they had to forgo any dividend on their ordinary shares, 
knew how great had been the difficulties with which the board 
had had to contend. Not only had there been a shortage of 
work, which shortage in turn forced down prices to an unre- 
munerative limit, but they had a lock-out of one month's dura- 
поп. That stoppage did not mean merely that they obtained 
ll months’ output for 12 months’ expense, but it affected 
them in a number of ways and for a long time. Owing to the 
conservative policy adopted by the directors in the allocation 
of the profits for the year 1921, they were able to bring into 
their available balance this year no less a sum than £12,708, 
making a total available balance of profit for the period under 
review of £33,137 odd. That enabled them to pay the 7 per 
cent. dividend on the preference shares for the year in full, to 
place a further sum of £4,000 to depreciation reserve, and to 
carry. forward to next year a balance of £8,137. Share- 
holders would naturally wish to understand, as clearly as pos- 
sible, what the real position was and the true meaning of tlie 
comparatively. poor results of trading with which they were at 
present faced. At their last annual meeting he explained how 
remote were the possibilities of a dividend on the ordinary 
shares for this year. By some that prophecy was perhaps 
considered too pessimistic, but the year's results had justified 
the warning then given. Although the present found them, 
in common with many others in industry, dealing with a most 
difficult period of their existence, he had no doubt they would 
win through. A company’s history had a habit of repeating 
itself. Most of the shareholders were well aware of the com- 
pany's long and successful past. They had through the last 
25 years developed the business steadily in spite of ups and 
downs, and although they showed the biggest profits in 192], 
that year was in fact probably the most dangerous one 
through which they had come, owing to the risk of being 
left with high-priced and heavy stocks of partly-finished 
material. It was largely because of their successful past that 
they were by sheer momentum going forward at the present 
time. They were now fording a stream of difficulties such as 
they Had never keen confronted with. He feared that it would 
take them the greater part of this vear to get themselves on 
to terra firma, and those of them who were responsible on the 
board, in offices and works, for getting on to the high road 
to prosperity would again need the confidence and support of 
the shareholders as much as ever. With regard to the future, 
it would certainly be well into next year before they were 
able to reach a profit-earning stage that would permit any 
appreciable distribution to holders of ordinary shares; for 
although they were able last year to produce a profit, that 
was rather the result of work carried forward than the result 
of the prices obtained during the vear under review. During 
the present year it would be difficult to produce results as 
good as those even for the past year, for although the actual 
volume of business was now growing and orders to date 
amounted to more than for the first four months of last vear, 
they had virtually come very near to giving two halfpence for 
one penny. The volume of the world's work having shrunk, 
luyers had been exigent to an unprecedented degree, and the 
staff had had particularly up-hill work to satisfy purchasers 


of plant to such an extent as to obtain orders and payment. - 


The position had been not without value, for there was no 
doubt that right through the industrial community there had 
been for some vears with the majority of them too much incli- 
nation in dealing with their work to sav ‘that is near 
enough,” instead of aiming at the very hichest production 
possible. For the year 1921 thev were able, through cessation 
of buying and a continuance of manufacturing, to put extra- 
ordinary results before them. For the vear under review, 
and also during the present 12 months. they were engaged in 
slowly buildin: up their order sheet, and in turn placing orders 
with those who furnished them with supplies of materials. 
The searcity of orders caused a reduction of prices to an un- 
profitable level, and. buyers had been cable to purchase at 
unduly low figures. Se much was that the ease that fer the 
half-vear ending June 30th of this year they would. probably 
see the low-water mark of profit making: after that peried it 
was hivhly probable. that the increased demand would have 
onoc7*od to make possible some return on the capital involved 
m imnannfactirine, though be wished to warn shareholders that 
the lifting of prices to a reasonable level followed slowly on 
the increasing: demand, apd he, for one. would be well satisfied 
if they were able to maintain the financial strength of the 
eoinpany at to-dav's level throughout this vear. It might 
interest charehelders to know. thet in. the opinion of many 
rood pmdees ef such matters the electrical manufactur- 
ins папу of England was before the war perilously 


near being at the mercv of foreign mtorests. Вх hearty 
cooneration and strenucus endeaveur that condition of 
offairs hed been greatly remedied. Tt was a matter 


for recret that there wae occasionally still evidence of 
thonchtlese or hittle- minded. purchasers of electrical plant 
desiring to break up the co-operative snirit which alone 
brought our enemies. to a standstill.  Fortnnately they 
had such strona co-operative efforts as those of the British 
Flectrieal Develenment Association. the Tneorporated. Muni- 
cipal Electrical Association, those of electrical power supply 


companies and various manufacturers’ associations, as evidence 
of the determination of the whole industry to get even more 
thoroughly organised than at present. Even as those of them 
who were responsible for the management of this company 
pursued the policy of co-operation with their friends in various 
sections of the industry, so could a nuinerous body of share- 
holders, such as those of that company, help themselves aud 
the company. 

The speaker went on to show how the 3,000 shareholders of 
the company could co-operate in extending the "" Tricity 
electric heating and cooking. business. 

Mr. T. Rowe seconded the motion, which was adopted after 
a short discussion. 

s In presenting the report and accounts at 

Indo-European the annual meeting on April. 25th, the 


Telegraph chairman (Mr. J. Herbert Tritton) referred 
Co., Ltd. with regret to the deaths of Messrs. Strat- 


ford-Andrews and Holand, two of the 
directors; their positions had been filled by the appointment 
of Messrs. Axel Berg and Claude H. Tritton. 

“The company had unwillingly been involved in a dispute 
Which had had the effect of depriving it of its concession 
from the German Government. In spite of the directors’ un- 
tiring efforts а satisfactory solution of the ditticulty had not 
yet heen found. Settlement might come within a few days, 
ог it might be delayed for months. When it came it would 
permit the re-opening of the company's through route, and- 
enable them to handle international traffic exchanged with 
the United Kingdom, m addition to the similar гаће with the 
Continent already being carried. The satisfactory result to 
the shareholders was due to the generous ussistance of the 
company's partners ш the Cis-Indian Joint Purse, but the 
latter had intimated that this assistance could not be con- 
tinued indefinitely. Therefore, unless the difliculties were re- 
inoved, the shareholders could not expect the dividend to re- 
main at its present level. The shareholders should bear in 
mind that although the company’s capital resources were prob- 
ably still adequate, they had been reduced by £350,000 as а 
result of the war. 

By strenuous efforts one wire had been restored between 
Warsaw and Teheran, and had been earning revenue from 
Continental International tratlic. The portion of the route 
traversing: Poland had had to be entirely rebuilt with three 
wires for a distance of 370 miles, and repaired for a further 
distance of 180 miles. The work had been harder on account 
of the winter and the difficulty of obtaining supplies. Both 
the Polish and Soviet Governments had rendered great assist- 
ance, and the result was also due in a large measure to the 
co-operation of the company's. Moscow, Warsaw, Odessa, 
'Teheran and London oftices. The work in Poland and Russia 
was not yet complete, certain sections having had to be bridged 
by the loan of Government wires, but it would be completed 
this summer. The stations in Poland, the Ukraine, and the 
Caucasus had had to be re-staffed and in many cases re- 
equipped. The work on all sections had involved an expendi- 
ture of £170,000; this would probably reach £200,000. Much 
of this was due to the accumulation of repairs during eight 
years owing to the war. | 

The report and accounts were adopted. 


The directors’ report for 1922 shows a 
total revenue of £121,977. After the de- 
duction of all expenses. chargeable to 
revenue, including £13.04) for. renewals, 
tMere remained a balance of £23,280, 
which, added to a balance of £22.407 brought forward, gives 
an available total of £45,637. [t is proposed to allocate this 
as follows : Special reserve, £5,000; sinking fund for mortgage 
redemption, £3,317; dividend. on 6 per cent. preference 
shares, £756; dividend on 5 per cent. preference shares, 
£6,000); dividend of 10 per cent. on ordinary. shares, £13,550; 
carried forward, £16,975. During the year 150 ordinary shares 
of £10 each were issued, and the redemption of the mort- 
gages, amounting to £42,000, was completed. The doubling 
of a portion of the track was completed and a new junction 
and terminal trainway were also opened for trate. 


Gateshead 
and District 
Tramways Co. 


2 | | "Ihe annual meeting was held on April 
Electric Supply 30th. The chairman (Mr. J. G. B. Stone), 
Corporation, in presenting the report and accounts, said 
Ltd. that 1922 marked the beginning of a period 
| of greater prosperity. The profit їп ]93) 
was £9,500; in 1921, £19,500; and in 192329, £20,500. During 
the vear the connections were increased by the equivalent of 
18.121 33-watt lamps, and with the buiding of dwelling 
houses becoming more active, a growing load could be ex- 
pected. Working expenses had fallen by over £13,000, and 
the revenue had increased. Dumbarton, however. owing to 
the depressed state of the shipbuilding industry, had only con- 
tributed £22,242, as against £32,257. The income derived 
from investments showed a satisfactorv increase from £4.60 
to £65,384. The share capital now stood at £150,000, a balance 
of £100,000 having been written off; the debenture stock re- 
mained the same. 

The long negotiations with regard to the Exmouth Order 
had come to a satisfactory conclusion; the Order approving 
an increase of charges now awaited formal sanction. It was 
hoped that the Hitchin Order would soon receive approval. 
The Dumbarton Tramways Co. had not paid a dividend, but 
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the receipts fr.m the Hendon & Dawlish companies меге 
" maintained. it was proposed to transfer £10,000 to a deprecia- 
tion fund. P. | X. d E E 
. Mr. A. A. Campbell Swinton, in seconding the motion for 
the adoption of the report, said that they would no doubt be 
assailed with demands for a reduction in the price of energy, 
but consumers must remember that the improvement in the 
electric lamp made lighting much cheaper it the price of the 
energy appeared more. | | 
The directors’ report for 1922 states that 
Cork Electric the revenue was £183,661, and the ex- 
Tramways and penditure £02,561, leaving £41,100. From 
Lighting this were deducted: Interest account, 
Co., Ма. £209; debenture interest, £4,600; transter 
| to reserve for depreciation and renewals, 
£15,000; and transfer to reserve for contingencies, £2,5UU; 
leaving £18,791, to which 1s added £2,780 brought forward, 
making £21,591. ‘This is to be disposed of as follows :— Divi- 
aends already paid, £12,327; dividend on preference shares for 
the year ended December glist, 1922, £6,164; carried forward, 
£3,100. ‘The revenue from the tramways showed an increase 
of £10,021, and that from lighting and power a decrease of 
£10,204. Profits on supply sules, &c., showed a decrease of 
£1,347. While there was an increase in distribution costs, 
tramway maintenance and operation costs, and management 
and other expenses, the generating costs were reduced by 
416,441. The capital expenditure during the year amounted 
to £5,378, being absorbed chiefly by new plant and cables to 
meet the increasing demand for electricity, and the comple- 
tion of the new plant at the Queenstown station. 

The number of passengers carried by the tramways in- 
creased from 4,776,124 to 5,247,353 and the car-mileage from 
516,536 to 715,507. The energy sold increased from 4,323,160 
kWh to 5,284,645 kWh, and the number of consumers from 
3,957 to 3,119. 

Meeting: London, to-day (Friday). 

"The directors’ report for 1922, to be pre- 
‘ Direct United sented at the annual meeting on May 9th, 
States Cable records а total income of £41,884, which 
Co., Ltd, added to a balance of £3,916, brought for- 
; ward, gives an available total of £45,750. 
After providing for income tax, Corporation profits tax, direc- 
tors’ fees, and adininistration expenses, a balance of £27,903 
remained, out of which an interim dividend at the rate of 
4 per cent. has been paid for the six months ended September 
Jh last. In view of the imminent winding-up of the com- 
pany no further distribution is to be made. The directors 
have given careful consideration to suggestions that the coin- 
pany should be continued às an investment company, and 
have come to the decision that it is in the best interests of 
the shareholders that the assets should be realised and dis- 
tributed. Accordingly, the following resolution is to be sub- 
mitted at the annual meeting :—* That the company be wound 
up voluntarily and that William. Miles, of 240, Winchester 
House (aforesaid) be and he is hereby appointed liquidator 
for the purpose of such winding up." The proceedings will 
he confirmed at an extra-ordinary meeting on May 25th. 


In moving the adoption of the report 


British and accounts at the annual meeting on 
L. M. Ericsson April 30th, Mr. W. M. Crowe (chairman) 
Manufacturing said that in view of the depression which 
Co., Ltd. was still prevalent the results for 1922 


could not be considered . unsatisfactory. 
The scarcity of orders, the engineers’ lock-out, and the de- 
rangeinent of the foreign exchanges, had all rendered. business 
difficult, but the important contracts secured from the 
Colonies had kept the works going. ‘The question of Empire 
trade was of the first importance, and he welcomed: the pro. 
Jected conference between the Home and Dominion Govern- 
ments on the subject. The burdens of taxation and railway 
rites were still far too heavy. "The 6d. off the income tax 
and the reduction of the corporation profits tax afforded some 
relief, but it was doubtful if these would give the stimulus to 
trade which was so necessary at the present time. While the 
net profit was £l0,681, the income tax (based on, the three- 
years’ average) was £14,295. The recent reductions in rail- 
Way rates were Inadequate. and must be followed by further 
decreases before any benefit could be felt. Above all, sta- 
bility of conditions—labour, exchanges, and supply and 
demand—was absolutely necessary. 

They were concerned with the reduction of orders from the 
Post Office. While Government economy was to be welcomed, 
when this was carried out to such an extent in a revenue- 
producing department it was short-sighted and false economy. 
The springing up of “ broadcasting " had resulted in business 
for the company. It was making crystal and valve sets and а 
successful loud speaker, and its British-made head-'phones 
were unrivalled. Early in the present year an office had been 
opened in Calcutta. This should be of great assistance in the 
obtaining of . Indian telephone business. 

Turning to the accounts, the chairman said that their past 
policy had been to deal liberally in the matter of depreciation. 
The result was that 45 per cent. of the plant stood in the 
books at no value. Owing to cireumstances the past vear's 
provision had not been so high, but it had been decided to 
transfer an amount of £15,000, previouslv set apart for con- 
tingencies, to make up the shortage. During the past 90 


years they had spent £350,000 on plant, machinery, buildings, 
&c. ‘The depreciation on these items had. totalled £218,000 
(over 62 per cent.), and in addition. £175,000 had been spent 
out of revenue upon maintenance. With regard to stocks, 
during 1922 they had liquidated most of the items which had 
fallen in price, and the remainder had been adequately de- 
preciated. ‘They had been enabled to pay an 8 per cent. divi- 
dend on the ordinary shares by the balance brought in from 
the last accounts; in the good years of the past, however, the 
amount paid had. been on a very conservative scale. 

The report and accounts were adopted, and subsequently 
resolutions were put to the.meeting regarding the directors’ 


remuneration and debenture interest. ‘lhese were. also 
udopted. aan А Г | | 
Mr. J..W. Hill presided ut the annual 

Dublin and = = meeting, which was held recently. He said 


Lucan Electric that the accounts showed a net loss. of 
Railway Co. £2,627. The directors could not recom, 
| mend the payment of the usual half-vearly 
dividend on the cumulative preference shares; this would 
leave the dividend on these shares seven years in urrear. 
Both the mileage run and the number of passengers carried 
showed an increase, and while the receipts showed a slight 
increase, expenses had been considerably reduced. The pas- 
senger service had been reduced and the Sunday and goods 
services suspended. The chairman spoke with approval of 
the projected harnessing of the Liffey, which, he said, would 
be of great benefit to the company. There was every proba- 
bility that the scherne would soon be put into effect. Не had 
no hesitation in stating that, as the pioneers of the present pro- 
posals, their company would receive very great benefits from 
the proposed scheme, which they evolved many years ago. At 
the same time he wished to say that had it not been for the 
unsettled conditions that then came upon the country the 
Liffey would have been supplying the necessary power for all 
the requirements of their undertaking before now, at & cost 
that would have altered the entire future prospects of the 
company. | 


The directors’ report for the year ended 


Argentine — September 3Uth, 1922, states that while in 
Tramways and some directions improvements in trade 
Power Co. were noticeable in the Argentine during 


. the year, any general revival was retarded 
by the unfavourable condition of the cattle-breeding industry 
und, during the whole year, the rate of exchange was against 
Argentina. There was, however, some improvement in busi- 
ness and increased movement in the port of Santa Fé. Тһе 
gross receipts of both the light and power and the tramways 
departments showed a satisfactory increase, which’ was 
reflected in the net receipts from operation. The net revenue 
from operation, after providing for renewals, amounted to 
437,697. Adding interest. earned and transfer fees received 
during the year, the revenue account shows a total of £385,371, 
from which there falls to be deducted provision for loss in 
exchange amounting to £4,249. After charging interest aud 
sinking fund on the debenture stock, the expenses of the 
scheme of reorganisation of the capital of the company and: 
London expenses, there remains a balance of £18,836, making, 
with £245 brought forward, £19,082. After meeting the 7 per 
cent. preference dividend for the year, £532 remains to be 
carried. forward, 

The accounts for the vear ended March 


Craigpark 815%, 1923, show a net profit of. £10,842 
Electric Cable (after making provision for Corporation 
. Co., Ltd. Tax), which, with the balance of £1,797 


brought forward, makes £12,640. Itis 
proposed to place to depreciation of buildings and machinery 
£1,000; to reserve account, £2,000; to рау the 6 per cent. 
preference dividend and a dividend of 124 per cent. per annum 
on the ordinary shares, leaving to carry forward, subject to 
pavinent of directors’ fees for the past year, £2,102. Stocks 
have been carefully gone over by the managing director and are 
certified by him as being correct. The general depression in 
trade throughout the vear has had its effect on the operations 
of the company and the directors consider the results of the 
year’s trading satisfactory under the circumstances. | 


Tord Meston, K.C.S.I. (chairman) pre- 

Calcutta sided at the annual meeting on April 30th. 
Electric Supply In presenting the report and accounts 
Corporation, (vide Brec. Rrv., April 27th, p. 666) he- said 
td. that the issued share capital had risen from. 
£1.405,000 to £1,655,000; debenture loans 

from £494,500 to £759,100; and the block account from 
£2,212,354 to £2,822.824. Investments and cash had fallen 
from £554,710 to £487,326. Revenue ‘had increased but, at 
the same time, owing to dearer fuel and higher wages, pro- 
duction costs had also risen. The gross profits were greater, 
but prior charges had increased. It was considered 
prudent to set aside a very full allowance for depreciation and 
renewals. The net result was, therefore, abont the same as 
that of the previous vear and the same dividend—10 per cent., 
plus 1 per cent. bonus—on the ordinary shares was recom- 
mended. The year had been one of transition and vet of con- 
tinued progress. During the years which followed the war 
the difficulty of obtaining new plant had forced them to move 
more slowly than they wished. and the demands of prospec- 
tive consumers accumulated. These demands they were now 
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endeavouring to clear off by expediting the installation of the 
new plant which could deal with them. During the year they 
had only been able to install а 6,000-kW generating set und 
а 30,000-Ib. boiler, but by the end of the year tney had under 
order two 15,000-k\\ sets, which would soon be delivered. 
‘The also had six new а under construction, in 
additi new cables and other accessories. | 
sae to the high production costs, the chairmen 
puinted out that the price of fuel in 1922 averaged 23s. Thd. 
per ton, as compared with 8s. 5d. in 1914. "There had been 
jabour unrest in Calcutta, but the company had experienced 
only a small sectional strike. They had, unfortunately, had 
to increase the price of energy, but even with the surcharge 
the rates were still below the 1914 level. In order to keep 


in close touch with the public a representative consultative 
ittee had been formed. 
The future prospect guve them confidence. They ‘had 


account of the rupee 


cceeded in avoiding any serious loss on 
p way to settle 


exchange and the question seemed in a fair 
itself. | 
‘Lhe report and accounts were adopted. 
Société Pyrénéenne d'Energie Idectrique. 
—'[he accounts of this company for the 
year 1922 show distributable profits of about 
1,244,000 fr., being about 200,000 fr. in 
A dividend of 8 per cent. was declared, equal 
cent. and 35 fr. in 1921. This means 
instead of 16.50 fr., net. Capital 
о 660,000 fr., against only 


French 
Companies. 


excess of 1921. 
to 40 fr., against 7 per 
the receipt of 31.25 fr. 
sinking fund ponens were 

13 x j 1! athe . ; 
а distributed by the Société Bitterroise de Force 
et Lumiére was 8 per cent., or 40 fr., as compared with 7 per 
cent. and 35 fr. in 1921. | a 

Société Versaillaise de Tramways Electriques et de Distribu- 
tion d’Energie.—An ordinary meeting of this company т 
upproved the accounts for 1922 showing. net profits o 
1,037,180 fr., and, after deduction of municipal dues, taxes, 
and octrois, net receipts of 1,319,558 fr. were shown, being 
an increase on the preceding year of 282,528 fr. A new tram- 
wavs sub-station at 50 periods has been substituted for the 
old one, and since July the Versailles network has been sup- 
plied from the new Gennevilliers station. A gross dividend 
of 97.50 fr. on the priority shares, 25 fr. on the ordinary, 
18.15 fr. on the new shares, and 12.50 fr. on the shares «dc 
jouissance Was а p m: "€ 

А agnie d'Energie Electrique.—Ithe receipts __ th 
е 1022 totalled 16,898,538 fr., of which 10,351,431 
fr. stood for actual working expenses. After allowing for a 
variety of charges the net profits showed 1,677,421 fr., from 
which a dividend of 7 per cent., or 35 fr. ae ыз 

atte Algérienne d'Eclairage ct de Furce.—The gross 
Nn ie vear 1922 ; mounted to 9,643,569 fr., against 
10,899,445 fr. in 1921. М orking expenses Were, however, 
5,710,026 fr., against 7.675.418 fr. in 1921. After various dis- 
bursements the net profit was 1,430,732 fr., against 918,919 fr. 
in 1921. A dividend of 10 per cent., or 25 fr., against 90 fr., 
' was announced. 

The Société Générale Belge d'Entreprisen 

Electriques proposes to pay a dividend at 
‘the rate of 40 fr. per share out of net 

profits of 2,452,000 fr. in 1922, this result 
comparing with 35 fr. and 2,104,000 fr. respectively in 1921. 

The Compagnie Générale de Railways et d' Electricité of 
Brussels has decided to distribute a rate of 30 fr. per share 
for 1922. At the same time the share capital is to be increased 
bv 10,000,000 fr. to 60,000,000 fr. by the issue of 20,000 new 

ares. NN 
uo report of the Société Belge pour la Fabrication des 
Cables et File Electriques states that net profits amounting to 
130,000 fr. were earned in 1922, permitting of the payment of 
a dividend on the ordinary capital at the rate of 36.10 fr. 
per share. During the year additional machinery was pur- 
chased for the extension of the business, including a lead 
press for the production of lead-covered cables. It is men- 
tioned that the company holds the majority of the shares in 
the French Société des Cables et Tubes du Nord, whose works 
was brought into operation at the beginning of last Sep- 
tember. 

The report of the Ateliers de Constructions Electriques de 
Charleroi states that, notwithstanding that the unfavourable 
economic factors continued to operate during the greater part 
of 1022, it was possible to maintain normal activity through- 
out the year. A material change, however, took place at the 
end of the year, and sale prices, which in certain cases had 
fallen to the level of the cost of production, then began to 
improve. The new works at Ruysbroeck, which was com- 
pletely equipped and organised from the end of 1921, had ful- 
filled the manufacturing programme allotted to it. Regular 
progress took place in the sales of small alternating and con- 
tinuous-current motors, and it was expected that the activity 
of this department would further develop in the new financial 
vear; for the rest small and medium-sized motors were among 
the company’s chief export manufactures, The efforts made 
to increase the foreign markets had begun to bear fruit, and 
the agencies in. England, Brazil, Holland and in Luxemburg 
had realised a very encouraging turnover last year. Included 


Belgian 
Companies. 


in the production in 1922 were many winding engines of from 
300 to 2,000 h.p., turbo-alternators of 10 to 15,000 kW, and 
centrifugal pumps of 500 h.p. As a consequence of the work- 
mg results obtained during two years of & severe depression, it 
was possible for the directors to look to the future with con- 
fidence. ‘The net profits in 1922 amounted to 5,314,000 fr., 
us contrasted with 5,767,000 fr. in the preceding year, and a 
dividend at the rate of 15 fr. per share (6 per cent.) has been 
declared, as against. 17.50 fr. in 1921. 


Speaking at the annual meeting on April 
tbh, Mr. C. Shirreff Hilton (chairman) 
said that the balance sheet showed a 
marked improvement in the company's 
financial position. The bank overdraft had 
been paid off; available cash resources had 
been considerably increased, and a further £10,321 of first 
debenture stock had been redeemed, making the total re- 
demption £122,455. The expenses had decreased to a greater 
extent than the revenue. lt had been considered unwise to 
pay the full dividend of 6 per cent. cn those ordinary shares 
which did not rank for dividend until January Ist, 1022; 
instead, the carry-forward had been increased. The year was 
one of slow recuperation, tut the improvement in the busi- 
ness of the Shropshire, Worcestershire, and Staffordshire 


Birmingham 

District Power 

and Traction 
Co., Ltd. 


. Electric Power Co. (of which they held the greater part of the 


ordinary shares) led them to believe that an industrial revival 
Was commencing. i 


Prospectus.—The Andhra Valiey Power Supply Co., Ltd., 
Bombay.—On Monday last there was offered for sale £1,000,000 
74 per cent. ten year secured Sterling Notes, in this com- 
pany, at 98 per cent. The issue was at once over-applied 
for. We quote the following informative particulars from a 
statement by the company's attorney, appearing in the 
prospectus :— 

The company was formed in 1916, under the auspices of 
Tata Sons, Ltd., for the purpose of meeting as far as possible 
the demand existing for electric power in Bombay over and 
above the capacity of the Tata Hydro Electric Power Supply 
Co., Ltd., formed in 1911, and acquired from that company 
а licence granted to it by the Government of Bombay under 
the Indian Electricity Act, 1910, for the supply cf electrical 
energy in the City of Bombay, the municipal areas of Kurla, 
Bandra, Matheran, Kalyan, Thana, and Ghatkoper and local 
areas near the railway stations of Andheri, Santa Cruz, and 
Vila-Parle on the Bombay, Baroda, und Central India Rail- 
way. Тһе demand for electric power in Bombay has largely 
increased since the formation of this company, and a third 
power company has been formed under the same auspices 
When this new company’s works are completed there will be 
three companies all under the agency of Tata Sons, Ltd., 
capable of producing 685,000,000 kWh per annum. 

"Ге works of the company are practically completed. The 
greater part is in operation and the whole is expected to be 
in full operation by June next. The power house is situate in 
the Andhra Valley, about 56 miles from Bombay, and contains 
a generating plant comprising six generators and transformers 
capable of supplying in Bombay an average load of 50,000 h.p. 
The head of water is provided by a lake formed by the con- 
struction of a masonry dam 190 ft. high, 148 ft. wide at the 
base and 15 ft. at the top, and 1,850 ft. long. The lake is 
nine miles long, with a storage capacity of 14,454 million 
cubic feet, and covers an area of 12.5 square miles, the water 
being conveyed to the power house by a tunnel and pipe lines. 
There are transmitting lines consisting of a double line of 
three conductors carried on steel trestle towers transmitting 
the current from the power house to Bombay, a receiving and 
transforming station in Bombay, and transmission cables to 
consumers’ works with the necessary transforming plant. The 
company's power house and the power house of the Tata 
Hydro-Electric Supply Co. and their respective receiving 
stations іп Bombay are inter-connected bv tie-lines. There 
are also nine miles cf broad-gaugze railway connecting the 
power house with the G.I.P. Railway, and a large repairing 
workshop in Bombay, a full equipment of spare parts of 
machinery and apparatus, also the necessary transport. equip- 
ment of motors, cars, and lorries. 

The total capital cost of the undertaking 1s estimated at 
approximately £3.409.000. This has been provided bw the 
share capital and debentures issued in India (producing up- 
wards of £2,000,000) and by unsecured temporary loans. "The 
notes are being issued for the purpose of funding these tem- 
porary loans, with the exception of a sum of about £333,000, 
which has been provided by Tata Sons, Ltd., and will be gradu- 
allv discharged out of profits, and in the meantime will rank 
behind the debentures upon which the notes will be secured. 

The notes will he secured bv a trust deed in favour of the 
Law Debenture Corporation, Ltd., as trustee. 

The company has heen supplying power in Bombav since 
September last, and already has 10-year contracts with con- 
sumers in. Bombay comprising 35 cotton and textile. mills. 
operating an aggregate of about 1,500,000 spindles and about 
33,000 looms, a flour mill and an ice factory. which it is esti- 
mated will require about 100 million kWh per annum at 
.725 anna per unit. 
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In addition to the above the Bombay Electric Supply and 
Tramways Со. which has a rapidly increasing demand, has 
entered into a 15-year contract, with option to extend it, with 
the three hydro-electric companies (of which this company is 
one). under the agency of Messrs. Tata Sons, Ltd., for the 
supply of current, and it is computed that this company’s 
proportion of the supply will be 6) million kWh per annum 
at about .6 anna per kWh. The tramways company are day 
and night consumers. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 
South Landon Electric Supply Corporation.—30,000 6 per cent. cumulative 


preference shares of £1 each, fully paid, Nos. 260,001 to 290,000, and 
260,000 ordinary shares of £l each, fully paid, Nos. 1 to 260,000. 


North Metropolitan. Electric Power Supply Co.-—£350,000 5] рег cent. 
debenture stock, partly and fully paid. 


The undermentioned have been ordered to be officially 
quoted :— | 

Bournemouth and Poole Electricity Supply.—150,000 ordinary shares of £l 
each, fully paid, Nos. 250,001 to 400,000; 72,000 4| per cent. cumulative pre- 
ference shares of £1 each, fully paid, Nos. 1 to 75,000; and 175,000 6 per cent. 
cumulative second preference shares of £l each, fully paid, Nos. 75,001 to 
250,000. 

Brompton and.Kensington E'ectricity Supply.—290,310 ordinary shares of £1 
each, fully paid, Nos. 1 to 290,310. 


Madras Electric Supply.—£200,000 7 per cent. second (registered) debentures 
of £100 cach, Nos. 1 to 2,000. 


South London Electric Supply.—260,000 ordinary shares of £1 cach, fully 
pail, Nos. E to 260,000. 


City of Santos Improvements Co., Ltd.—Speaking at the 
annual meeting on April 25th, Mr. N. B. Dickson, M.1nst.C.E. 
(chairman), said that the City of Santos continued to improve. 
The company's gas department had shown a profit for the 
first time; the water supply had increased, and the tramways 
had carried an additional 24 million passengers. Тһе consump- 
tion of electricity showed a steady increase. 


Salisbury Electric Light & Supply Co., Ltd.—The report 
for 1922 shows а balance on the year's working, after payiny 
debenture interest and providing for income tax and depre- 
ciation, of £6,733. The dividend is 10 per cent. for the year; 
£3,000 is put to reserve; und £233 is to be carried forward. 
New premises for offices and showrooms have been secured. 


Companies to be Struck off the Register.—The E 
companies will be struck off the Register at the expiration o 
three months unless cause is shown to the contrary :— 


British. Electrical Winders, Ltd. 
Accumulator Trust, Ltd. 
Printing Telegraph Accessories, Ltd. 


Electric Supply Corporation, Ltd.—Dividend of 5 per 
cent., less income tax, on the ordinary shares for the half- 
year, making 8 per cent. for the year; £10,000 to depreciation 
fund; and £3,363 carried forward. 


North Metropolitan Electric Power Supply Co.—In con- 
nection with the issue of £350,000 54 per cent. debenture 
stock, the total amount applied for was over £3,400,000. 


City of Buenos Aires Tramways Co., Ltd.—Dividend of 
Is. 3d. per share, less tax, being at the rate of 5 per cent. 
per annum, for the three months ended March 3lst. 


Vickers, Ltd.—Dividen.| for 1929 at the rate of 5 per 
cent. per annum, less tax, on the ordinary shares, 


a 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THE plethora of money and the constantly rising prices of in- 
Vestinent securities have led to a discussion amongst 
econcmists as to whether the present is an opportune moment 
for the Government to introduce the hig funding scheme which 
it is known to have in contemplation for the purpose of unify- 
ing the National Debt, and of putting British Government 


loans on a basis incre permanent than that which has obtained. 


since the outbreak of war. These discussions have reached 
the publie eye, and may have something to do with a slight 
Weakening of prices amongst gilt-edged stocks. The argu- 
ment runs, of course, that if the Government considers this 
to be а good time for setting up a conversion scheme, the 
inference is that the official mind regards existing conditions 
as likely to be about as easy as can be expected in the money 
market for some years to come. | 


Consequently, a few people are beginning to sell their gilt- 
edged stock, in case it may prove that trade requirements and 
industrial needs are about to enter into active competition 


_with Stock Exchange securities, to the natural disadvantage 


of the latter. The tendency of prices to decline is very slight 
indeed at present, and some of the best authorities, and a 
large proporticn of the Stock Exchange, look for the con- . 
tinuance of cheap money. They urge that there is nothing to 
be pained, from the Government's point of view, by proceed- 
ing With any colossal unification plan, contending that the out- 
look for cheap money is bounded by no immediate considera- 
tions. 


These factors operate, naturally, in the markets for stocks 
and shares peculiarly associated with investment, and apart 
from speculative possibilities. In the electricity sections they 
have so far had no effect, nor are they likely to exert any 
unfavourable influence over quotations for a long time to 
come. Amongst the Electricity Supply ordinary shares, 
further rises have taken place this week in Chelseas at 81, 
South Londons at 7, and Westminsters at 94. St. James's 
hardened to 104. Bournemouth and Poole crdinary are now 
quoted as £l shares instead of in their old shape of £10 
shares, and the price of 29s, in the former is equal to 144 for 
the latter. The high prices to which electricity supply shares 
have attained are responsible for a certain amount of stock 
being available, although the area of supply continues strictly 
limited in the greater number of cases. 

Amongst the manufacturing issues, Edison Swan 5 per cent. 
debenture stock has risen 3 to 64, and Metropolitan-Vickers 
preference strengthened to 9 9/16. English Electrics at 18s. 
and the preference at £l are both a little better. · General 
Electrics are a shade easier at 21s. 3d. Of the companies more 


. particularly connected with cables, Callender's hardened to 


23, emphasising the comparative cheapness of the company's 
74 per cent. "B" preference, of which there are still a few 
hundred to be obtained on the basis of 26s. Babcock and 
Wilcox, in the engineering group, put on another 1/16 to 
4 9/16, and, as the shares will be ex dividend this week, they 
present a fairly cheap appearance. The price will be halved, 
of course, after the shareholders have agreed to the distri- 
bution of the bonus shares of one new for every one old at 
present held. 'To those investors who can hold them for the 
future, 24 ex dividend and rights would appear to be a reason- 
able price to expect in the future. The iron and steel shares 
are firm, and a good deal of gossip concerns itself with various 
companies which are said to be contemplating amalgamations, 
absorptions and working agreements. 


The Eastern group of cable stocks is better, rises having 
occurred in Eastern Extensions and Eastern Telegraph 
ordinary. Anglo-American Telegraphs of both classes are 
harder. Marconis fell back to 2g—a disappointing market. Ав 
soon as any little improvement occurs and the price im- 
proves, the advance is promptly checked by the offering of 
considerable quantities of shares, the source of which it is 
difficult to trace. Nothing further’ has been heard in respect 
of the Government’s promise, made in the middle of March, 
to give the Marconi company licences, for the erection of new 
stations, that will enable it to proceed with its comprehen- 
sive programme of wireless development. The Canadian 
Marconi report is expected to be issued this month, but, in 
"spite of the cptimistic anticipations as to its contents, the 
price of the shares remains dull at 9s. 9d. 

Central London Railway assented ordinary stock is a point 
higher at 73; Metropolitans hardened to 69; Districts gave way 
to 544. There has been substantial buving of Underground 
Electric income bonds, raising the price to 974, the company's 
shares remaining unaltered. Foreign traction issues are some- 
what uninteresting. The recovery in Anglo-Argentine Tram- 
ways continues to make progress, and Mexicans are inclined 
to harden, although in the case of Mexican Light & Power 
commen and preferred stocks, small falls occurred. British 
Columbia stocks are better, and, in the home group, British 
Electric Traction preferences have achieved par. Several of 
the Indian traction stocks are better. 

Whitehall Electric debenture has risen to 942, the preference 
shares remaining steady at 19s. 6d. New issues continue to be 
taken with a good deal of avidity, thcugh the public are dis- 
playing more discrimination than usual. While there is a 
ready demand for stocks and shares offering a fair run for the 
money, as the Stock Exchange says, investors are not rushing 
blindly into some of the less tempting propositions that have 
been put before them during the past few weeks. Which is 
likely t» prove all to the good of those investors. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


HOME ELECTRICITY COMPANIES. 
Dividend. Price 


Nom. ————. April 30. Rise or 


. £ 1921. 1922. 1923. 
Brompton Ordinary em T 1 19 12 86/6 
Charing Cross Ordinary ses b 9 14 104 

do. do. do. 44 Pref. 5 44 44 4i 
Chelseas |... ... . o 6 6 10 84 
City of London  ... d s 1 14 15 97; 
do. do. 6 % Pref. ... 1 6 6 28/- 
County of London сы: S 1 8 10 2 
do. do. 6% Pret... 1 6 6 . 1 
Edmundson's Ordinary ... NN 8 Nil — 23 
do. 6% Pref.  .. 5 12/. — 4 
Kensington Ordinary 5 10 12 82 
London Electrio ... des sre 8 4 10 4i 
do. do. 6 96 Pref. ... b 6 6 5è 
Metropolitan bast, бои, э 1 т 8 23/6 
do. 44 % Pret. 1 44 44 17/ 
Newcastle-on-Tyne Ordinary ... 1 Nil 24 7/8 
do. 5 % Pref. ... 1 б 6 . 15/9 
do. 1% Pret. ... 1 7 1 23/6 
Notting Hill, 6 per cent. Pref.... 10 6 6. 9 
North Met. Elec., 6 % Pref. 1 6 6 likxd 
Urban Ordinary ... "o wee 8 Nil — 13 
do. 5 96 Pref. ... 6 2% — 43 
Bt. James’ and Pall Mall oa 6 19 148 10k 
South London oh 2 4 7 10 1 
South Metropolitan Pref, 1 7 1 145 
Westminster Ordinary ... 5 10 19 9A 
Whitehall Elec. Invst., 74% Pt. 1 7À "à 19/6 
Home RAILS. 
Central London Ord. Assented Stock 4 4 18 
Metropolitan «is E 4% " 24 3% 69 
do. District see ETT »9 1 8 644 
Underground Electric Ordinary 10 Nil Nil 8i 
do. do. "А" .. 1 Nil Nil 9/6 
do. do. Income Stock 4 6 974 
TELEGRAPHS AND TELEPHONES. 
Dividend. 
nh, 
1920. 1991. 
Anglo-Am. Tel. Pref. ... .. Stock 6 6 104 
do. Def. .. .. v là 84/6 328 
Chile Telephone ... ..  .. 5 6 6 et 
Cuba Sub. Ord. ... EE РА 10 1 1 8 
Eastern Extension m .. 10 10 10 18? 
Eastern Tel. Ord.... iss .. Stock 10 10 1874 
Globe Tel. and Т. Ord. ... " 10 10 10 184 
do. do. Pref... ... 10 6 6 114 
Greats Northern Tel. .. T 10 24 33 80 
Indo-European _... “> nt 25 10 10 874 
Marconi  .. d T 1 25 16 23 
Oriental Telephone Ord. tes 1 19 12 248 
United R. Plate Tel. ... is 5 8 8 714 
West India and Panama ai 10 Nil Nil 6/. 
Western Telegraph se wee 10 10 10 188 
HOME AND FOREIGN TRAMS, &C. 
Anglo-Arg. Trams. First Pref. 5 bà 123 ЗА 
до. до. 2nd Pref. 6 Nil 64 З 
до. do. 5% рео Stock 5 5 в14 
British Electric Traction Ord. a 44 — 743 
do. do. 6 % Pref. "E 0 6 100 
Brazil Tractions... SE 100 Nil Nil 54 
Brit. Columbia Elec. Rly. Pce. Stock 6 6 874 
do. do. Preferred m Б 99. Tah 
do. do. Deferred vs 8 124/. 88% 
do. do. Deb. ... a 44 41 80 
Lond. & Sab. Trac. 6 % Pref. 1 д 84 11/. 
London United Tram. Deb. ... Stock 4 4 644 
Mexico Tram. 6% Bonds  .. = Nil Nil 814 
до. 6 % Bonds ine == Nil Nil 614 
Mexican Light Common .. 100 Nil Nil 21% 
do. Pref. ... .. 100 Nil Nil 50b 
do. 1st Bonds wae == Nil 6 703 
MANUFACTURING COMPANIES. 
Babcock & Wilcox ee ss 1 15 20 4% 
British Aluminium Ord. ase 1 10 6 21/9 
British Insulated Ord. ... ... 1 16 15 2ra 
Callenders... on од 1 15 15 21 
do. 64 Pref. We. ees 1 64 64 2:3/ 
Crompton Ord. .. .. oe 1 10 6 1 
Edison-Swan T э» deu | 10 Nil 4З 
do. до. 6% Deb. ... .. Stock 65 6 64 
Electric Construction ... T 1 10 10 28/9 
Euglish Electric ... ud TM 1 8 5 18/ 
do. do. Pref. ... МАР 1 6 6 1 
Gen. Elec. Pref. .. .. ... 1 64 64 23/3 
до. Ога. ... ae wee 1 10 6 21/3 
Henley EN рр Ег ess 1 15 15 27 
do. 44 Pref. .. ... _... 6 44 44 48 
India-Rubber “a s жав 1 0 — 
Met..Vickersa Pref, ез5 EC 2 8 8 2\4 
Siemens Ord. T se 25 1 10 10 21/3 
Telegraph Con. .. .. .. 19 90 90 25) 


ividends paid free of Income Tex. 


1+] +4144 


fall. 


|| ++ +++ 


о O05 O^ ^ 


z79- a 


Yield 


ма = m > Z = 
=з © ©) «30 Со Со > © >» © 31M 


ло © © у =т= т=е©ф о о 
м 
© a 


m m ae 
бо 2 % со е с Ф 
р] 
© + © бс ь u © «o 9 O M о » m» - f. 


e30 сл © 0 On 
һә 


Oo 0 

ZZ um = 

оо ee 
Da 


Ф 
е 
œ 
о 


pó а }=4 Бб 


© 3 С лз йз с хх оа 
©." 2 (© - > - с› с с» л 


ъа 


+ 


+ 
A Aaa 
2 
Daaa © & сз хх © © С № 


[e 
Ld 


+ 


„з 
a 


— 


ON m a 


чоо Oo wc -3 
p 


+ 
о N 
oos Nooan 


+ 
© с, оо о 
I 
Paw aecorxro 


Nil 


m 
255 


= кю с) С о 2 
joy 


(eu te 


Oo» © с) со сз =) 
ња к 


ps 
Ocococ-ia- 


| юс 
pt 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstance:, 


—— = 


—- 


Price Fortnight's 
CHEMICALS, &c. May &nd. Inc. or dec. 
а Acid, Oxalic ...  ..  ..  .. регі. 684. s 
а Ammoniac, Sal .. рег ton £60 РЕЯ 
а Ammonia, Muriate (large crystal) i £51 4% 
а Bisulphide of Carbon aie 52 " pi m 
а Borax ... oe s iis P» £28 e 
а Copper Sulphate... ie cues " £26 158. эз 
а Potash, Chlorate...  ..  .. рег1Ь. 4d. to 44d. à 
a,  Perchlorate eM Ihe x 5d. e 
а Shellac.. .. per cwt. #17 £1 дес. 
а Sulphur, Sublimed Flowers i m £9 vss 
a Rol aes ji £8 10s M 
= Soda, Chiorate РА 5% .. per lb. 8d. 
tals wae ms .. per ton £5 103, 
s Sodium Bichromate, casks ee per lb. 44а. 
METALS, &c. 
b Aluminium, Ingots... bus .. per ton £110 to £115 exe 
b w E M isi .. per lb. 1/9 to 2/6 A 
bc She 1/6 to 2- des 
P Babbitt' s Metal end “Anti- friction Metal— 
Grade I ... А рег ton net £200 £2 inc. 
Grade II . тя 5% i ө #141 £1 dec. 
Grade III... Pry £T7 £2 dec. 
с Brass (rolled metal 2 to 12” basis) ' ' per lb. 104d. dd. dec. 
€ , Tubes (solid drawn) . ... T 1/1 to 1/14 c 
€ , Wire, basis ... ae se 1014. id. dec. 
€ Copper Tubes (solid drawn) ore " 1/2i1d. 35i 
c » X Bars (best жесшде .. рег ton £106 me 
с „ Bheet s.. eee ve £106 TT 
c " Rod ... Sus AT £106 „ж 
d js (Electrolytic) Bars m " £79 15s. 85.- dec. 
d " " Sheets... Gs £145 10s. dei 
d » s Wire Rods A £9 15s. 85/- dec. 
d r „ H.C. Wire per lb. lised. dd. dec. 
f Ebonite Rod ... 52 298 5 as 3/6 И 
Y »9 Sheet TI TIS ess » 3/- eae 
п German Silver Wire - bud s "T 2/3 8d. dec. 
В Gutta-percha, fine |... "m "А " 5/6 - 
В India-rubber, Para fine ... es 1/21 jd. dec. 
1 Iron Pig (Cleveland Warrants) . per ton 92s. 6d. ' iae 
», Wire, galv. No. 8, P.O. qual. a £25 | т 
g Lead, English Pig ... s " £21 ! ^ 15/. dec. 
g Mercury .. рег bot. £10 to £10 5s. 1 5- dec. 
e Mica (in original cases) small .. per lb. 3d. to3/- T 
A С а medium... А 4/- ia 8l- | sud 
large  ... is 10/- to 20/- & up. BH 
М Phosphor Bronze, plain castings к 1/2 ae 
P » drawn bars and rods “ 1/43 ld. inc. 
P » rolled mda & нөө, з О Е 
р » wire ... is 1/43 dd. dec. 
o Platinum 5: + .. per os. £23 " 
d Silicium Bronze Wire... .. рег Ib. 1/2 T 


r Steel, Magnet, in bars sus ses 5 104. i 
a Yin, Block (English) m. .. perton | £215 to £415 10s. | £5 10s. inc. 
B , Wire, Nos.1t016 ... e. per lb. 9/- 5d. dec. 


— o —— — MÀ M— M — M— HÀ ———— À а — P 


Quotations supplied by 


a G. Boor & Co. g James & Shakespeare. 

b The British Aluminium Co., Ltd. п Edward Till & Co. 

€ Thos. Bolton & Sons, Ltd. і Bolling & Lowe. 

d Frederick Smith & Co. . 4 Richard Johnson & Nephew, Ltd. 

e Fr. Wiggins & Sons. ‚в P. Ormiston & Sons. 

f India-Rubber, Gutta-Percha and e Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd. 


г W. Е. Dennis & Со. 


U.S.A. Electric Vehicle Market.—Manufacturers of elec- 
tric trucks report that business continues to improve. 

A tea firm in Chicago which operates more than 1,000 gaso- 
lene-driven trucks in various western cities recently placed 
orders for 100 electric trucks; if the latter prove satisfactory, 
the company will purchase an additional 900 vehicles, which 
Will be substituted for the motor trucks now in. use. An 
English shipping. company has bought six industrial. trucks 
for use on its piers. The American Express Co. has purchased 
25 electric trucks for use in San Antonia, Texas, to replace 
100 horse-driven trucks, ie the total number of electric 
trucks in use by this company to approximately 1,500. Many 
smaller orders have been received during the past few weeks. 

The New York manager of an electric truck manufacturing 
company said that his company's output in March was the 
largest for anv month in the firm's history, and that the nurt- 
ber of orders on hand on April Ist also est: iblished a new high 
record; the concern is booked up to capacity for the next three 
months. 

One truck manufacturer has appropriated 100,000 dollars for 
advertising. during the next twelve months: two other firms 
propose to spend this vear about 50.000 dollars each for adver- 
tising. Ехро45 аге more active; one company shipped 236 
trucks to Cuba during the past few weeks: another concern 
sold four, trucks for use in. Rio de Janeiro. Five. industrial 
trucks were dispatched to Manila; and Australia is in the 
market for electric trucks. The first. session of the new 
Electric Vehicle School will be held in New York City from 
May 15th to 24th. The programme covers every phase of the 
industry.—Reuter’s Trade Service (New York). 
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UNDERGROUND CABLES AT 150,000 VOLTS. 


By MAJOR A. M. TAYLOR, M.LE.E, Mem.Am.LE.E. 


(Concluded from page 649.) 


Single-core versus Intersheath. 


BEronE proceeding to describe the author's hexaphase 
system, a few words as to single-core cables may help 
to correct some wrong ideas. It has been already 
pointed out that ап intersheath cable will stand 
95 per cent. more voltage than а non-intersheath 
cable. This represents, for an equal percentage drop, 
1/3.8 of the cross section of the copper рег 
phase. To give equal security from breakdown, 
as compared with the hexaphase system (employing 
four cables), there must be at least stx single-core 
cables, since, if there were only three cables, the 
breakdown cof any one of these would immediately 
result in total interruption of supply. In the hexa- 
phase system, one “‘hexagon,’’ with its two cables, 
always acts as a spare to the other, continuing the 
supply until the spare cable can be introduced. In 
addition to this, the outermost intersheath— which is 
sure to be first to break down to earth—acts as a “‘ tell 
tale’ of impending trouble and, if the automatic gear 
operates sufficiently rapidly, the intermediate inter- 
sheath—or, at least, the central core—remains sound to 
earth, and can be used as a second stand-by in the event 
of the spare cable failing. There are thus four “© second 
stand-bvs"' available. since one sound, and опе 
damaged, cable can fed a ‘‘ hexagon "" in emergency. 

On a single-core svstem, on the contrary, nothing is 
known of the incipient fault until the whole cable goes | 
down, and with tt a complete “ unit” of three-phage 
transmission. 


INITIAL STAGE 


: TERTIARY 
4 / ` 3 25,000 kW at 150,000 v 
A 
* 4 3 CABLES (1 SPARE) 


28,000 kW at 100,000 v 
7 CABLES (! SPARE) 


+H 8) 
KEES 


A = HEXAPHASE SCHEME. 


25,000 kW at 60,000 v 
6 CABLES (1 SPARE) 


oa eee eee p———————Á—À ааа О. 


BzSiNGLE-CoRE. NoN-INTERSHEATH CABLES. 


whereas, with single-core cables, a minimum of six 
cables is necessary for equal security. 

The manner in which a single hexaphase system can 
provide the necessary potentials for enlivening the 
cores of the cables will be assumed to have been gathered 
from the top part of fig. 7 of the author's I. E. E. paper, 
and the description relating thereto. It will also be 
understood how the lower part of fig. 7 of that paper 
simply consists of another ‘‘ hexagon,” whose phase 
condition is displaced 180 deg. from that of the first- 
mentioned ''hexagon," and which may therefore be 
considered as twisted round its earthing point until it ' 
stands in an upside-down position in relation to the 
first hexagon. (To those unfamiliar with 6-phase work 
it may be helpful, in connection with what follows, to 
say that, in any 6-phase system, the vector voltage may 
be considered as a ‘‘ diameter "' of the '* double-star ’’ 
hexagon, which diameter rotates counter-clockwisely.) 
With the arrangement just described, there will be a 
certain moment when the rotating vectors of the two 
‘hexagons ’’ will both point vertically upwards. If, 
therefore, an external connection be taken from the 
extreme top of the upper, and from the extreme bottom 
of the lower, hexagon we get an external e.m.f. due to 
twice that of the one *' hexagon."' 

(The fact that the earthing point does not fall on a 
radius of the hexagon is unimportant. The remedy is 
obvious.) 

. In a similar way, by substituting two hexagons for 


> е bottom hexagon (as in fig. 10 of the author's I.E.E. 


FINAL STAGE 


175,000 kw 
at 
160,000 v 
о | ' 4 CABLES (EX. SPARES) 
о 


оо 


8 150,000 kW 
9 at 
100,000 v 
9 CABLES (EX. SPARES) 


175,000 kW 
at 

8 60,000 v 

о 


A 
A 
We 
A 
p 


28 CABLES 
(F X. RPARES) 


C =3-CORE ''3-rHASE " CABLES. 


Fic. 5.—50 Mines TRANSMISSION. 


A glance at the above fig. 5 should be sufficient to 
indicate that, even for very short distances, the advan- 
tages of high voltage in reducing space required may 
be the deciding factor. Suppose, for instance, it was 
proposed to take power across London from, say, 
Barking to the West End, and to utilise the under- 
ground railway tunnels for the purpose, the difference 
between 4 cables and 27 cables (see fig. 5) would be a 
factor of supreme importance. 

Referring still to fig. 5, the cost of nine single-core 
0.4-sq. in. cables at, sav, £60,000 each (for 30 miles) 
amounts to £540,000; while that of four ‘‘ inter- 
sheath " 0.3-sq. in. cables amounts to, sav, £264,000. 
The cost of twenty-seven 3-phase 0.15 sq. in, cables at, 
sav, £60,000 apiece, ainounts to £1,620,000; while the 
cost of four ''intersheath " cables again only totals 
£261,000. It is also possible to initiate the transmission 
with a single intersheath cable (and a spare cable); 


paper) and properly changing the phase relations of 
their impulses, we obtain from the outside extremities 
of the three hexagons a 3phase e.m.f. having 1.732 
times that of а single hexagon. At the same time, 
however, each of the hexagons is functioning on 
its own account (and through its own two cables) as 
а 60,000-volt system, the '* line e.m.f.’’ being 117,000 
volts. 

Figs. 6 and 7, herewith presented, will give a clearer 
understanding as to how this double supply goes on. 
(Six figures are necessary to trace the operation 
through a complete cycle; but four of these are sup- 
pressed, for reasons of space.) 

Referring in detail to these figures (which are based 
upon the vectorial diagram of connections given in the 
author's reply to the I. E. E. discussion, London), it 
will be seen that in fig. 6 there is a complete and self- 
contained electric circuit a, (sending end), a, (receiv- 
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ing end), d, (receiving end), d; (sending end), o' (send- 
ing end), a, (sending end). 

This circuit operates at 60,000 volts; the current 
flows outwards through the central соге of the right- 
hand top cable and returns homewards through the 
outermost intersheath of the left-hand top cable. 

An instant later the circuit (c). (f), (fA). (c) is 
similarly functioning, the outermost intersheath of the 
right-hand cable now operating in conjunction with 
the central core of the left-hand cable, again at 60,000 
volts. It will be clear, therefore, that the outermost 
intersheaths are being effectively used to transmit 
power at 60,000 volts, whereas, in fig. 5 of the I.E.E. 
paper, the corresponding transmission would be of the 
order of from 17,000 to 15,000 V. 

Referring again to the circuit (ai), (a1), (di), (di), it 
will be seen that the winding (Oo?) at the sending end 


SENDING END : REM 
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FIG. 6 
SHOWING HOW THE OUTERMOST INTERSHEATHS 
ARE WORKEO AT 


carrying capacity as compared with an ideal urrange- 
ment. The superposed current is passed through 
at a voltage of 67,500 X УЗ = 117,000 V. 

Referring to the lower diagram, it will be seen that 
a similar superposed 3-phase current (Of), (0/2), (Ofs) 
operates in conjunction with the first-mentioned one. 

The action is equivalent to two distinct 3-phase 
superposed circuits, one leading the other by approxi- 
mately 30 electrical degrees. The potential of the centre 
of the uppermost hexagon is determined by the length of 
the vector (Oo'), the point (O) being earthed. 

The voltages operating to charge the intersheaths of 
the right-hand cable аге, of course, the vectors (a, 5), 
(b. e). (е О). | 

By constructing the four subsequent diagrams show- 
ing instantaneous currents on the hexaphase and 3- 
phase systems, it will be seen that the two systems work 
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Fic. 6.—SHOWING HOW THE OUTERMOST INTERSHEATHS ARE WORKED AT 60,000 VoLTs (6-PHASE) (VALUES OF E.M.F. ARE 
INSTANTANEOUS VALUES). 


Fic. 7.—SAME AS ABOVE, BUT 60° [ATER IN PHASE. 


injects a current into the said circuit at the point (o!) 
and withdraws it at the corresponding point at the 
receiving end, as shown by the large arrows. It will be 
noted that, in the upper diagram, the current in (Oo) is 
ut 0.866 of its maximum value and is rising; while in 
the lower diagram it is at 0.866 of its maximum value, 
but is falling. At a point intermediate in time be- 
tween these two, it will be at its maximum value, and 
will feed equally into the two central cores of the cables. 

Remembering that the point (О) is earthed, and treat- 
ing the geometrical figure in the usual way as a vector 
diagram, we see that the combined effect of the e.m.f. 
in (Oo') and that in (o'a') is to give a resultant voltage 
(Oa') in the phase represented by the dotted line (Оа!) 
-67.500 volts. This resultant voltage, in conjunction 
with the other limbs (Oa;) and (Oa;), superposes a cur- 
rent, in the central core (a,) of the right-hand cable, 
on the current due to the 60,000-volt circuit through 
the same core, differing, however, from it by a 
small phase angle, involving a 5 per cent. loss in 


together in a completely harmonious way, that there 
is no inter-circuiting between one system and the other. 
and that if the central '' star " at the sending end be 
first electrified and then the two hexagons (by closing 
the primary circuits of the transformers), the circuits 
at the receiving end will take up the respective e.m.f.'s 
impressed upon them just in the same manner as any 
ordinary bank of transformers. | 

Limitations of space prevent the author from touch- 
ing upon numerous other points connected with the 
operation of the svstem ; but he hopes sufficient has been 
said to establish the advantages claimed and to help 
towards a better understanding of its operation. 


Correction.—On page 649 of our last issue, lines 54 and 
505 in the left-hand eolunin. should read :— 
kW loss with 12 eables (50,000 V) 21,070 kW; 
kW loss with 4 cables (150,000 V) 21,300 kW. 
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TOTALLY ENCLOSED IRONCLAD SWITCHGEAR. 


Messrs. Ferguson, Pailin's Completely Interlocked Type. 


IN interlocked switchgear separate handles are usually em- 
ployed for controlling the oil switch, the isolating switches, 
and the earthing gear; in the improved interlocked gear which 
has just been developed by Messrs. Ferguson, Pailin, Ltd., one 
hand-wheel controls all the apparatus in correct sequence, 
without undue effort and without introducing intricate 
devices. The complications of interlocked gear have pre- 
vented its adoption in many instances, but the simplicity of 
‘this new arrangement, as will be seen from the illustrations, 
enables it to be installed with advantage wherever interlocked 
switchgear is required. 

This type of switchgear is suitable for use in high-pressure 
and e.h.p. sub-stations, as well as for controlling plant in 
generating stations where the normal capacity does not ex- 
ceed 10,000 kVA. The three-phase rupturing capacity is 
75,000 kVA, but a larger size of oil-immersed circuit breaker 
can be supplied having a rupturing capacity of 200,000 kVA. 

The switchgear is constructed on the sectional unit principle, 
all unit cubicles being similar in appearance and built accu- 
rately to the same dimensions. A unit section may, therefore, 


be installed singly in any circuit it is desired to control, ога 


number of sections may be grouped together at a distribution 
centre and connected to commen busbars. 
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Fic. 1.—Front View, wirH Doors Open. Ета. 2.—CoMrLETE STANDARD CUBICLE. 


As will be seen from the illustrations, each cubicle is 

rigidly constructed in cellular form, built up with heavy- 
gauge steel plates and angle iron, the plates being neatly 
trimmed and fitted without gaps to prevent, as far as possible, 
the entrance of dust. The doors are free from large holes, 
and are thus, to a great extent, dustproof. If extra protec- 
tion from dust and moisture is required the doors and casing 
can be fitted with felt gaskets at the joints, and the top 
cover can be made to project so that any 1noisture will drip 
clear of the front. 
- The front view of a typical cubicle with doors closed is 
shown in fig. 2, and a front view of the interior arrangement 
is shown in fag. 1, with the doors open. Beginning at the 
top the standard cubicle, referring to fig. 1, is arranged in the 
following compartments :— 


1. Busbar and terminal compartment. 

2. Busbar isolating switch compartment. 

3. Oil-immersed circuit-breaker and current-transformer 
compartment. . 

4. Circuit-isolating switches (when required) and poten- 
tial-transformer compartment. 


Referring to fig. 2, the handwheel A is provided with a 
pointer moving over a dial plate on the door, the top position 
of the pointer being in the "engage " position. From this 
position a clockwise movement of the handwheel closes the 
circuit breaker, the '" on " and " off " positions being clearly 
shown through a small window by a mechanically-operated 
indicator positively coupled to the circuit breaker. Hand 
release is obtained by a thumb-push в, fig. 2, which 1з situated 
at the centre of the handwheel, and by means of which the 
breaker is tripped mechanically. When the circuit breaker 
is open it is then possible to give the hand-wheel a counter- 
clockwise rotation into the ‘*‘ engage ” position; a further 
counterclockwise rotation then opens the isolating switches, 
which are provided with auxiliary contacts for earthing the 
disconnected apparatus, thus relieving it of апу static 
charges. The door of the oil-immersed circuit-breaker com- 
partment can now be opened for inspection, the automatis 
releases on the circuit-breaker can be checked, but an inter- 
lock prevents the door being closed unless the breaker is in 
the ‘“‘ off ’’ position. The doors of the isolating switch com- 
partments cannot be opened until the breaker is in the “ off ” 
position and the padlocks are removed, while overlap catches 
С, fig. 1, ensure that the doors of the isolating switch com- 
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partment must be closed in advance of the breaker compart- 
ment doors. When the doors have been closed a clockwise 
rotation given to the hand-wheel closes the isolating switches 
and brings the pointer to the ‘‘engage’’ position, and a 
further clockwise rotation closes the circuit breaker. The use 
of one hand-wheel for the whole of the sequence of switching 
is an important exclusive feature of F.P. switchgear, the 
operating of which is greatly simplified and may be safely 
left to unskilled and non-technical labour; furthermore, the 
interlocks are positive: that is, unless the correct sequence is 
observed the gear cannot be operated and no damage can 
result, either to the operator or the system. 

The various interlocks are as follows :— 


1. It is not possible to open or close the isolating switches 
until the circuit-breaker is in the “off” position. 

2. The circuit-breaker compartment door cannot be opened 
until the isolating switches are open and the iso- 
lated apparatus earthed. 

3. The isolating switches cannot be closed until the earth 
circuit is broken and the doors ofthe compartment 


are closed. nam н) 
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4. When the circuit-breaker compartment is open the 
operation of the breaker may be checked, but the 
door of the compartment cannot be closed unless the 
breaker is in the “ off” position. 

9. It is not possible to operate the isolating switches 
except by means of the hand-wheel, with the door 
closed. 


The hand-wheel is so arranged that a feeder, machine, or 
transformer шау be kept “dead” by simply padlocking the 
hund-wheel in the ‘* off ” position. 

The isolating switches are of the knife type, all contacts 
being carefully ground in during assembly, Each switch is 
à separate unit, coupled by means of driving rods of speclally- 
treated hard wood with metal-bushed ends to the main 
operating spindle, which is actuated by the hand-wheel. fig. 3. 
The wood driving rods are required to pass an alternating 
pressure test of 10,000 volts per inch before assembly. The 
actuating mechanism is so arranged that safety catches are 
not required, as the action of the toggle mechanism ів 
sufficient to prevent the switch opening either by gravity or 
on account of the electromagnetic forces due to large rushes 
of current under fault conditions. The circuit-breaker may 
be of the automatic or non-automatic tvpe. as required. The 
former is usually supplied, but for such purposes as busbar 
sectionalising the latter can be substituted. 

The lever gear is of the true loose-handle type, the auto- 
matie features being operative at any part of the travel of 
the operating lever. The lever gear is of the power reduction 
type, requiring a minimum of effort to close and open the 
breaker, yet being quite unaffected by vibration or mechanical 
shock. — It is not possible to open the breaker slowly by 
hand; the tripping plunger must be used for this purpose, 
thus ensuring a quick and definite break. When the circuit- 
breaker has operated under fault or overload. conditions it is 
not possible to close it completely until the conditions which 
caused its automatic operation have been removed. For use 
In conjunction with motor-starting’ devices, in order to pre- 
vent the circuit-breaker being closed except when the starting 
device is in the correct position, an electrical interlock can 
be supplied. 

The instruments are mounted on the front of the panel, the 
connections to the current and. potential transformers being 
made by phase-coloured insulated fireproof wiring run on 
porcelain cleats, see fig. 1. Тһе connections between the 
swing doors and the fixed element are made by means of ter- 
minal boards and flexible leads, no links or similar devices 
being employed on the fronts of the panels, thus facilitating 
the manipulation of the gear. 


THE FIXATION OF ATMOSPHERIC NITROGEN. 


Мк. E. Кивскх Scott, who has delivered a series of three 
Cantor lectures before the Коул, SOCIETY ОР ARTS on “ Nitrates 
from the Air," gave some interesting details in his second 
lecture, on April 16th, concerning the large electric are plant 
erected by the American Government at Muscle Shoals, on 
the Tenessee River, during the war. Apart from the technical 
details of the plant, it is noteworthy that it was finished just 
before the armistice was concluded, and consequently has 
never actually produced any of the products for which it was 
intended, viz., explosive material. The original vote of Con- 
gress, in 1916, was for 20 million dollars, and difficulties were 
inmedmtely encountered on the chemical side which nced 
not be gone into here. In 1917, the following year to that in 
Which the erection of the plant was started, a contract was 
entered into with the American Cyanamide Co., which had 
a plant on the Canadian side of Niagara Falls, and this com- 
pany in eight months and four days built a plant capable of 
producing 40,000 tons of fixed nitrogen per annum. As already 
stated, however, the plant never actually came into operation, 
and it has been standing idle ever since. A number of offers 
have been received to work it coininercially, and an outstand- 
ing one is by Mr. Henry Ford, who has proposed to spend 100 
milhon dollars in extensions of various sorts, making the 
plant easily convertible for war purposes in the future if re- 
quired, The total expenditure already involved is 107 million 
dollars. For the moment, the various offers are under the 
consideration of the American Government, and Mr. Kilburn 
Scott states that nothing will now be done until Congress 
meets later in the year. So far as the electric furnace plant 
at the works 1s concerned, there are twelve furnaces, rectanpu- 
lar in shape, 12 ft. x 22 ft. x 6 ft. deep inside, made of steel 
open at the top and lined with fire brick. The electrodes are 
carbon blocks 16 in. square x 6 ft. 5 in. long. Ап area is 
planed at each side of one end of these carbon blocks zo that 
the metal head can make good electrical contact. Two holes 
are bored, and a copper electrode head is secured in by special 
bolts, three of these blocks being fastened together as a unit 
covered with wire netting with a protecting laver of asbestos 
and retort cement which ds baked on in an electric furnace, 
Опе complete electrode. weighs 7,000 1b., and during the re. 


action the electrode is consumed at the rate of 70 lb. of carbon 
per ton of carbide manufactured. Three of the complete 
electrodes are suspended from arms over the top of the fur- 
nace. ‘The immersion of the electrodes in the molten bath 
is controlled electrically. The bus-bars of each electrode are 
2/16 in. x 8 in. wide, and there are 16 bars to each electrode. 
The voltage for the carbide furnaces is 130 volts, stepped down 
from 12,000 volts by a bank of transformers, the capacity 
being 8,325 kW. When operating normally the current is 
20,000 amperes. The normal capacity per furnace is 50 tons 
per day of 24 hours. The temperature attained in the furnace 
is 3,000 deg. C. | 

There are sixteen rows of furnaces and 96 in a row, or 
1,536 ovens in all, each furnace being 4 ft. 4 in. outside dia- 
meter x 2 ft. 10 in. inside x 5 ft. 4 in. deep, and having a steel 
ehell with a 9-in. lining of fire-brick. To charge the oven, а 
cylindrical paper container 3 ft. 6 in. in diameter, with a 
vertical paper tube 3 in. in diameter in the centre, is inserted 
in the cold oven, and a charge of about 1,600 lb. of pulverised 
carbide is run in. "There is an annular space of 2 in. between 
the paper container and the brick lining of the oven. The 
carbon electrode, a $-in. pencil 6 ft. 6 in. long, is inserted inside 
the paper tube. Two covers are put on, the outer cover being 
luted with sand. Nitrogen is brought to the furnace by an 
8-in. spiral riveted pipe, and from this two lj-in. pipes run, 
one to the centre, and the other to the side, 6 in. above tho. 
bottom—each provided with a valve. | 

Electric current (single-phase) at 100 volts and 200 to 250 
amps. 18 put on for 20 minutes, then at 50 volts and 100 to 
115 amps. for 12 hours, and the reaction continues for 95 
hours longer. The temperature is about 9,000 deg. F, and the 
material sinters together to form a solid pig. Of course, when 
the electric current is turned on, the papier-máché tubes are 
burnt away, but they last long enough for the material to 
hold up until the particles begin to sinter together from the 
heat of reaction and finally make a hard dense pig of суапа- 
mide. It contracts considerably. After the process is finished 
the pig is removed by grabbing it with two spoon-shaped 
jaws and carrying it to the cooling and grinding rooms. 

The remainder of the description of the plant given by the 
lecturer was of the chemical apparatus and operations, but 
throughout both the present lecture and the previous one 
given on April 9th, Mr. Kilburn Scott has emphasised most 
stronglv the need for some efforts to be made in this country 
to develop the electrical fixation of atmospheric nitrogen from 
the air. Whilst being the inventor of a direct arc process him- 
self, he urged that those working on these lines should co- 
operate in order to avoid overlapping research. The one great 
trouble with regard to the development of electrical processes 
in this country was the manner in which one found oneself 
up against the Chile nitrate interests the moment an attempt 
was made to obtain capital. Nevertheless, electrical processes 
were being worked on the Continent, and yet we in this 
country had not a single plant. It was recommended that 
electrical fixation of nitrogen processes should bo operated in 
conjunction with such water powers as we have here as an 
off-peak load, and also in connection with the super-power sta- 
tions using coal. It was shown how, with Chile nitrates at 
£9 per ton, it had been proved cheaper to make nitric acid 
by the arc process with energy at £7 10s. per kW-vear. 
Energy could be obtained at a much cheaper rate than this, 
and in his usual emphatic and enthusiastic manner. Mr. 
Kilburn Scott insisted that the present position ought not to 
be allowed to continue. Quite apart from the national ques- 
tion of explosives supply in the case of war, there was the 
enormous market for the fertilisers which were obtainable 
from the are process, and he claimed that all the products re- 
quired for both purposes can be made more cheaply by the arc 
process than by any other. 


Life-saving at Sea.—A report of the Merchant Shipping 
Advisory Committee on life-saving appliances on passenger 
steamers was issued by the Board of Trade on April 23rd. [n 
addition to its former recommendation that boats and rafts 
should be provided for all on board, the committee recoin- 
mends that: Motor-lifeboats fitted with wireless telegraphy 
should be carried on vessels carrying. more than 10. boats. 
Illumination of the lifeboats in launching and immediately 
after being launched should be provided.—Daily Mail. 

An invention for the automatic illumination of Hfeboats’ 
when they are launched from a ship's side has just been 
tested by Board of Trade officials. The inventors аге two 
partners in the firm of Messrs. T. Blair & Co., ship's store 
merchants, in East. London. By their device two small 
electric lanips are switched on by contact established from a 
float contained in a tube fixed to the sternpost of the lifeboat. 
The float is forced. up the tube by water when the boat is 
launched. Storage batteries capable of giving 24 hours? con- 
tinuous light to the lamps are carried on board. Under 
present. Board of Trade regulations every ship's lifeboat has 
to carry an oll lamp and a dozen boxes of matches in a sealed 
watertight tin. The inventors of the new device claim that 
it will eliminate much. of the risk of lifeboats being run 


down.—Evening. News. 
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THE DRIVE OF POWER-STATION AUXILIARIES. 


Ву L. BREACH, M.LE.E., and Н. MIDGLEY, B.Sc., A.M.LE.E. 


(Abstract of paper read before the INSTITUTION or ELECTRICAL ENGINEERS.) 


WHEN preparing a scheme for the auxiliaries of a power 
station one of the first questions which arises is аз to the pur- 
pose of the station, i.e., whether 16 is for constant running on 
a high-loud factor, whether it is lor an ordinary commercial load, 
with an annual load factor of about 30 per cent., or whether 
it may only have to run for a few hours in the year, as in 
the case of a station which acts as а stand-by to a hydro- 
electric undertaking. It is obvious that an expenditure upon 
auxiliaries which would be justified in the case of a central 
supply station feeding an important industrial area would be 
extravagant in the case of a stand-by station. In this paper 
attention has been confined to a modern station equipped 
with large turbo-ulternators, mechanical stoking, &c., and to 
the supply of power for auxiliaries; no attempt has been 
made to discuss the merits and demerits of such apparatus us 
evaporators, ejectors, &e. | 

Three main aa of the question are dealt with; they are 
as follows: (l) The consideration of the different types of 
auxiliaries which may be used in a station and their individual 
requirernents and relative importance, (2) The consideration 
of the dilferent types of supplies available for the auxiliaries. 
(3) The consideration of the suitability of different combina- 
tions of auxiliaries and supplies under different conditions. 

The auxiliaries in a station may be grouped according to 
the length of time during which they may be shut down 


without causing serious inconvenience or damage. This time- 


depends upon the importance of keeping the station, or indi- 
vidual alternators, on load without intermission. | 

It may be taken as an axiom that in a large power station, 
with turbo-alternators of not less than 10,000-kW capacity 
each, loss of vacuum must be avoided at all costs. Not only 
does the output fall by about 60 per cent. when the turbine 
exhausts to atinosphere, but the rise of temperature of the 
blades at the low pressure end may cause serious distortion 
and damage. 

Auxiliaries may be divided into four types: (a) Those which 
must not stop on any account. This includes the main cir- 
culating water supply, the air extraction, and station lighting. 
Pumps must be in duplicate, each of sufficient size to carry 
the load without too great a loss of vacuum, and each driven 
from a separate source of supply. The chances of both sup- 
plies failing at once are very slight. | 

The next class (b) comprises those auxiliaries which must 
not stop for more than, say, 60 seconds, as the boiler-feed 
pump and the power for the control circuits. Consequent 
upon the high rates of evaporation now obtained in water- 
tule boilers the water level will fall to a dangerous degree 
if the feed supply fails for more than about a minute when 
the boilers are on full load. This group must be so arranged 
that in the event of failure of supply another is immediately 
available. For the boiler-feed pumps one of the most suitable 
schemes is to have one motor-driven rotary pump and one 
steam-driven pump for each group of boilers. 

An alternative supply must also be available for class (c). 
This includes those auxiliaries which may stop for about five 
minutes kut no more, as water extraction, individual stokers, 
individual forced-draught and induced-draught fans, and 
ventilating fans. This tvpe may be so arranged that they 
may all be fed from either of two alternative supplies, the 
change-over being effected by means of selector switches. 
Class (4) contains those auxiliaries which may stop for a 
period of up to about 12 hours without shutting down the 
station—coil and ash conveyors, coal crushers, pumps for 
water-softening plant, and economiser-scraper motors. In 
this case it is usual to carry spares for such parts as are likely 
to cause trouble, e.g., motor armatures. These can be installed 
without entailing a shut-down of more than a few hours. 

In the consideration of the different tvpes of supply avail- 
able each must be examined as to its suitability in the follow- 
ing circumstances : Starting up, for the first set on a system 
and also for subsequent sets; running on full load and no 
load; shutting down any section of the system; and all con- 
ditions of faults on the electrical end of the station and of 
the system. The following points must also receive atten- 
tion: reliability, simplicity, attention required, first cost, 
effect on overall efficienev of the station, complete working 
costs (including capital charges), and the effect upon feed 
temperature or “heat balance.” veliability should take 
precedence of cost. . 

The first type of drive considered is the direct steam drive 

y turbine or engine. This requires more attention than the 
electrical drive but has the advantage of being independent of 
electrical faults. Unfortunately at times of heavy load, when 
the auxiliaries are most. needed the power and sneed fall. This 

as a cumulative effect, which may necessitate shutting 
down. Attention has to be paid to the many steam-pipe 
Jomts, and the increased radiation surfaces reduce the overall 
thermal efficiency of the station. Further, the use of direct 
steam drive almost doubles the make-up. The one auxiliary 


for which direct steam drive is especially suitable is the 
boiler feed pump. 

An electrical drive from a main alternator via h.p. busbars 
can be employed. This may be at the busbar voltage or 
reduced by transformers if a.c. Now that the building of а.с. 
motors.of above dU h.p. for pressures higher than 400/500 V 
is a matter of little ditliculty the use of the main generation 
voltage or, at any rate, a voltage of the order of 3,000, inerits 
careful attention: A main voltage of 6,000 would be too high 
for any motors except those for the main circulating pumps, 
A pressure of 8,000 V would be suitable for the latter and for 
the air-pump and extraction-pump motors (where these are 
driven by the same motor), and the boiler-feed punip motor, 
but there appears to be little advantage in stepping down to 
this pressure; it seems just as well to step right down to 400 V 
rather than introduce an intermediate pressure, Comparing 
а.с. and Ч.с. inotors, it may be said: that the latter require 
more attention than the former, tut they can be subjected to 
speed regulation over a wide range, and can be run off a 
battery in case of emergency. The speed regulation of a.c. 
motors is not economical. The ''cascade " principle might 
be employed but this gives only a limited number of speeds. 
À.c. motors, however, can run for very long periods without 
attention, although they cannot be operated from a battery. 
A supply can be taken direct from the machine terminals, 
with the advantage that the opening of the main switch does 
not cut off the auxiliary supply. At the Dalmarnock (Glasgow) 
station a supply for the auxiliaries of certain sets is taken 
from the main alternator via special windings on the main 
transformers. This system is only suitable for a station in 
which the step-up transformers are directly coupled to their 
respective alternators and the switching is carried out on the 
high-pressure side. The system which is most popular in this 
country 1s the taking of a supply from a special house set. 
There are several ways of dealing with the exhaust steam 
from these sets. In the case of a station in which, for long 
periods, only one main set is on load, one house set per main 
turbine would possibly be more economical in steam con- 
sumption, but the capital cost is greater. The authors ex- 
press the opinion that the Fest arrangement is to have two 
sets per station, one on load and the other for stand-by 
purposes. The last method of supply is by means of a special 
generator on the main alternator shaft. Whether this should 
be a.c. or d.c. is open to discussion. If a d.e. machine it 
would be run in parallel with the other d.c. plant and the 
battery, and of course a certain number of d.c. motors would 
be required. The a.c. machine would be simpler but it could 
not be used directly in parallel. The excitation would have to 
be considered; the best source of this would he the battery. 

In addition to the internal arrangements the position of the 
station. must be taken into consideration. Stations may be 
divided into the following classes : isolated, supplying an area 
or individual works; one of several stations supplying an area, 
but not permanently linked up; as the last, but permanently 
linked up; and a station used as a stand-by. 

The authors put forward seven definite alternative schemes 
for a station containing five 25,000-kW turbo-alternators, of 
which four would be required for maximum load. Steam 
would be obtained from four hoiler-houses, each supplying 
full-load steam for one turbine, and containing six boilers, 
five of which would he required for maximum load. Each 
turbine would have two separate circulating pumps, each 
with its own motor, and two air and two extraction pumps, 
with two motors hetween them. The boiler-feed arrangements 
are the same in all the schemes, each boiler-house. containing 
one electrically-driven feed pump and one turbine-driven feed 
pump, either of which is capable of supplying the whole 
boiler-house, and both are available for immediate use. Six 
motors are available for the stokers of each boiler house, but 
only three are required at any one time, the other three being 
Immediately available for use by the operation of clutches. 
Except for the stand-by feed pump, steam-driven auxiliaries 
have not been considered because the authors are of opinion 
that any extra economy obtained by their use is not a 
sufficient return for the additional attention which they- 
require. The busbars are in four sections, and the h.p. svstem 
is also in four sections, coupled only at the main stations and 
not at the sub-stations. Details as to the tving of these sec- 
tions, whether bv a tie bar with reactances, or bv reactance 
in the generators, are outside the scope of the paper. The 
authors suggest that the control of the switches feeding the 
sub-bushar and of those sectionalising it should be in the 
main h.p. control room of the station. the mimic bar on the 
main board including a section showing the sub-busbar. Py 
this means the possibilitv of an error in awitching on the high- 
pressure side of the station auxiliary system would be reduced 
to a minimum.  Synehronous motor-generators are only put 
forward where it is necessarv to provide for feeding the a.c. 


a 


bars from the d.c. bars. In all other cases induction motors 
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are proposed because they are much less likely to trip out at 
tines ot fault and they are more easily started. Rotary con- 
verters have only been proposed for one of the schemes owing 
to the greater. reliability of motor-generators. Reference 1s 
made to the difficulty of changing over from one a.c. supply 
to another. The schemes deal only with the first three classes 
of auxiliary, excluding conveyor motors and others under the 
' ]2-hour ` group. 

Scheme 1 employs a special d.c. generator on the shaft of 
the main turbo-alternator. The d.c. machine would be. self- 
exciting and fitted with a reverse-current relay. In. this 
scheme the maintenance. required would. be fairly great 
because of the large nuinber of d.c. motors and a considerable 
number of spares would have to be carried, as both a.c. and 
d.c. motors are employed. There is much to commend the 
scheme И the d.c. generator can be considered a reliable pro- 
position. Commutation would probably be the greatest 
difficulty. è 

Scheme 2 invoives the use of two auxiliary а.с. busbars, 
each fed by a transformer, | This arrangement is simple in 
operation, efficient, and does not require а considerable 
amount of maintenance, 

Scheme З embodies а special а.е. generator on the shaft of 
the maim turbo-alternator for turbine auxiliary. motors only. 
It would be necessary in this scheme to run to atmosphere 
the first turbine to be put on load, but if, before starting, 
the auxiliary. generator were switched on to the motors which 
it normally feeds, these motors would run up to speed with 
the generator, and it appears possible that a vacuum might 
be obtained sulticiently quickly to avoid any distortion 
troubles in the шаш turbine. This arrangement is simple in 
operation, etlicient, and does not require а very. considerable 
amount of maintenance. "he. special а.е. generator should. be 
more satisfactory In use than the d.e generator of Scheme 1. 

Scheme 4 employs a special a.c. generator on the shaft of 
the main turbo-alternator for turbine and boiler-house 
auxilary motors, This arrangement is efficient, does not 
require a considerable amount of maintenance, and the spares 
required аге а minimum. И should be reliable in operation, 
but there appears to be a great risk of mistakes occurring in 
the use of the change-over switch and, in addition, this will 
probably be an expensive piece of apparatus. | 

Scheme 5, which has a special winding on the main sten-up 
transformer, is efficient, and does not require much main- 
ќепапее. The exact degree of reliability is open to question, 
but, providing that a fault on the main 33,000-V busbars does 
not affect all the auxiliary supplies to such a degree as to 
shut down the motors fed from them, it may be considered 
as sufficiently reliable for adoption so long as there is more 
than one set on load. A certain amount of саге will be 
required in the use of the change-over switches. 

Scheme 6, which employs two auxiliary busbars, fed respec- 
tively by a transformer and a motor-generator, is reliable, 
simple in operation, flexible, and fairly efficient. It would re- 
quire a fair amount of maintenance because of the large number 
of d.c. motors used and the spares required would be consider- 
able. As a large battery would be required. the first cost of 
the scheme would be high. 

Scheme 7 embodies two d.c. auxiliary. busbars, fed гере” 
tively from a motor-generator and a condensing house service 
turbo-generator. The ethiency of this scheme would be 
lower than that of a scheme in which all the auxiliary supply 
is obtained by the motive power of the main turbines; but, 
on the other hand, there are no complications in starting up 
or running. ‘The spares to be carried would. be more than 
for all a.c. auxiliaries, but less than where they are partly a.c. 
and partly d.e. Maintenance would probably be high 
because of the large number of commutators and. brush-gear. 
The scheme would be sinple to operate and highly reliable, 
the only drawback being the extra. attention required because 
of the inclusion of a house set. An alternative scheme, simi- 
lar to this, in. which a.c. motors are used throughout, might 
be put forward, the motor generators being replaced by trans- 
formers, the house set being a.c., and the battery being fed 
from the auxiliary busbars by way of reversible motor- 
generators. 

In considering the relative merits of the foregoing schemes 
it must be borne in mind that they are only typical and that it 
might be advantageous to adopt combinations of some of the 
alternatives. On broad lines the schemes may be placed in 
three groups of approximately equal merit: Nos, 1, 6 and 7; 
Nos, 2, 3 and 5; and No. 4, which is an example of what to 
avoid, 

Тһе authors 
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Discussion in London. 


Tur paper was read on April 26th. at the Institution by Mr. 
L. Breach, and in the ensuing discussion 

Mr. W. В. WoopnuHovst said that it was роса to see such an 
insistance upon reliability at a time when the reduction of 
production costs was unduly stressed. The improvement. of 
the operation of coal- and ash-handling plant would make a 
great difference to the thermal ethciency of a station. It was 
rather striking that d.e. was proposed in three of the вук{еї&; 
the authors’ objections to the d.e. motor were not serious, the 
atmosphere of power stations was clean and the ability of the 


inotors in the hands of a competent staff was good. If the 
rigid links 1n a.c. systems could be got rid of the question of 
auxillaries Would be simplified. The tendency was against 
а large number of steam-driven auxiliaries; these were suit- 
able tor large stations but out of the question for smaller 
stations. 

Mr. H. Brazik said that this country’s superiority in the 
matter of continuity of supply should be preserved. He esti- 
mated that a London company shutting aown for two hours 
would lose £1,0U0 in revenue and its consumers would prob- 
ably lose far more. He thought that boiler-feed pumps should 
have been included in the class of auxiliaries Which must not 
stop on any account, and twelve hours was a long stop for one 
ash conveyor. Synchronous motor-generators were very 
advantageous but there was a difliculty in changing over from 
опе source of supply to another. 

Mr. J. 5. HianrikLD. did not consider that systems Nos. 1, 
Gand 7 in the paper were of equal merit—he preferred system 
No. 7 to the other two. Feed pumps should be run from an 
absolutely independent supply; the other auxiliary plant could 
һе run trom the busbars. The best economy could be ob- 
tained by using the waste heat from the auxiliary turbines. 

Mr. L. M. Jocke, said that the result of running a large 
turbo-alternator, exhausting to atmosphere, for more than 
two minutes would be disastrous. He thought that the air 
extraction plaut might be put into the same class as the water 
extraction. pumps. Independent ventilating fans could be 
shut down for long periods af the output of the set was re-. 
duced. Tle considered that the authors might have paid more 
attention to the thermo-dynamic aspect of the subject. The 
synchronous motor-generator was preferable to the rotary con- 
verter owing to the danger of the latter's slipping a pole and 
reversing the current, which would necessitate. the installa- 
tion of reverse-current relays. He disputed the statement 
that the house-turbine system was the most popular in this 
country. ‹ 

Мг. W. E. HiGnrig,D. pointed out that in three of the 
schemes put forward a generator driven trom the main turbine 
shaft was employed. Lt was possible to design a d.e. machine 
for the high speed involved, but such а machine could not 
compare with one constructed for a lower speed. The shaft 
would run through a critical speed, differing from that of the 
alternator, and another flexible coupling and two extra bear- 
ings would have to be provided. ‘this would be a great. draw- 
back to the three schemes. The authors mentioned a group 
of boilers fed by one steam pump and one electric pump. This 
system appeared to be uncontrollable at half or less than half 
load. 

Mr. J. R. Cowie demurred from the authors’ classification 
of coal and ash conveyors, stating that in some stations the 
coal was brought straight from a railway siding. A second 
conveyor would .often he cheaper than the provision. of 
l2-hours' storage capacity. Не stated that satisfactory 
switchgear for changing over from one a.c. supply to another 
was 1n operation in many parts of the country. Пе would 
have preferred to see the use of a.c. in System No. 7. The 
employment of a 3,000-V supply for auxiliaries was quite com- 
won. ‘There was one station now under construction in which 
both h.p. and Lp. a.c., and d.c. were used. The use of the 
commutator motor might have been considered among the 
methods of driving auxiliaries, and the paper might have gone 
further and shown how the power was distributed to the 
auxiliaries. 

Mr. H. Mibargy replied to the various points mised by the 
speakers. He again emphasised the fact that the authors did 
not set out to say which was the best system, but merely to 
put alternative. schemes forward for consideration. Regard- 
ing the rigidity of а.с. systems, he suggested that the placing 
of reactances between the sections of the main busbars would 
secure flexibility. Their objections to the horse-turbine were 
that it involved the emplovinent of extra staf. The shutting- 
down limit of the ash plant depended upon its design. If 
it were possible to install induction motors instead of syn- 
chronous motors this should certainly һе done. By classing 
Systems 1, 6 and 7 together they did not suggest that. these 
were equal in merit—they were the three best. It appeared 
to be the general opinion of engineers that the air-extraction 
pump was more nnportant than the water-extraction plant. 
Full consideration of the thermo-dyniink: aspect was not pos- 
sible in a paper of this nature. With regard to the question 
of the auxiliaries for a boiler group, a rotary-type feed pump 
with a suitable characteristic would guard against danger from 
pressure rises. He thought that most stations would have at 
least 12 hours’ supply ef ceal in their bunkers. fle did not 
agree that a.c. would. show any advantage over d.c. in 
Scheme 7. The а.е. commutator motor would no doubt be 
useful in some cases, bnt in a station where the supply was 
close at hand the advantage was doubtful. | 
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, Ljungström Air: Heater.—Technical experts state that the 
air-heater invented by the Swedish engiyeer, M. Ljungström 
will render possible a more extensive use of home-produced 
fuel. Trials with Swedish coal from the Поерепаех mines are 
said to have given satisfactory resufts,—Reuter' Trade Service 
(Stockholin). 


Vol 93. No. 2,971, May 4, 1928.) 


THE ELECTRICAL REVIEW. 


716 


“EXIDE” BATTERIES IN THE POLAR REGIONS. 


(COMMUNICATED. ) 


Tue Arctic explorer, Donald MacMillan, has returned from 
Battin Land with much new evidence of the value of storage 
batteries on Polar expeditions. The fact is now fully demon- 
strated that storage batteries are necessary equipment, not 
only in connection with the scientific work of polar exploration, 
but because of their value in adding to the comfort of the 
inen and the maintenance of their morule. 

Storage batteries furnished current for ignition in the oil 
engine of the Bowdoin, MacMillan’s staunch vessel. ‘There 
was also an electric light plant equipped with the * Exide " 
type of storage batteries. With this plant MacMillan's men 
enjoyed freedom from the horrors of the Arctic winter dark- 
ness that would make generations of former polar adventurers 
green with envy could they but know of it. The same batter- 
jes furnished current for the operation of a kinematograph, 
and many otherwise weary hours of enforced inactivity were 
passed away with the help of moving pictures accompanied by 
suitable selections from a talking machine. 


The Eskimos themselves were tremendously affected by . 
MacMillan tells the | 


these contrivances of the white men. 
story of an Eskimo employed by the Hudson Вау Co., in 
solitary charge of a post some forty to fifty miles from where 
the Bowdoin made winter quarters.  'lhis Eskimo heard 
rumours of the wonderful battery-operated electric lights which 
rivalled the summer sun for brilliance and surpassed the 
Northern Lights for usefulness. Excited by the Arctic gossip, 
he loaded his sledge with provisions, placed his two children 
on the load and, with his wife helping him in the traces, he 
trudged his way for two days over ће pathless plain to see 
for himself if such a wender might really be. He made his 
goal the second night out and is reported to have stood at a 
short distance from the lighted vessel for an hour or two gazing 
at the (to him) most astonishing sight. Then, his mind at 
rest, he turned round for the journey back to his deserted post, 
for the leaving of which he might be punished. 

MacMillan's story—' New Trails in the Ice Wilderness," 
copyrighted by The Boston Globe—contains many references 
to the use of storage batteries and the lighting plant and kine- 
matograph, and the following extracts are used with the per- 
mission of the Globe. 

In his story he pictfres the value of these modern acces- 
sories to Arctic exploration in maintaining the good spirits of 
the men under discouraging conditions. He says in one place : 
" When we awoke in the morning (the Bowdoin was now in 
the heart of an ice pack in Fox Channel, on the Arctic Circle), 
it was blowing hard from a little east of north, with a mixture 
of rain, snow and fog. The whole pack was drifting south 
and taking the Bowdoin involuntarily along with it. 

“То take our thoughts for a few hours away from such a 
discouraging sight, we unpacked our kinematograph. Our 
" Delco " plant, equipped with *“ Exide” batteries, with 
which the Bowdoin was lighted, supplied us with power. We 
simply snapped a button und were off into the busy world to 
the south. If the donors of the machine only knew how we 
enjoyed that hour or so up in Fox Channel locked in the lce, 
and the many, many happy hours we spent later in winter 
quarters, I know they would feel well repaid for their gene- 
rosity." 

In another place he says: We invited the Eskimos to 
come on board to their first moving-picture show. We showed 
them pictures of life in the States and in various parts of the 
world, and ended with a picture of the Eskimos at Etah, North 
Greenland, and in Hudson Bay. What their feelings were it 
is hard to imagine. Some were so absorbed that they sat like 
stone images, while others gave vent to their feelings by & deep 
' Ke-pee ' (wonderful)."' 

The instruments designed and built for this expedition by 
the Carnegie Institute for the observation of the variations 
in local terrestrial magnetism were in charge of Ralph H. 
Goddard, one of the scientists of the expedition. The observa- 
tory in which they were placed was on the shore, about 400 
feet distant from the Bowdoin. It was built after the style of 
a large refrigerator, but its purpose was to keep the cold out 
and not in. The inside dimensions were 12 ft. x 6 ft. x 6 ft. 
high, and three thicknesses of plaster board with 14 in. air 
spaces between were used in building the instrument room. 
Then a stone building was erected around the first building, 
leaving a three-foot passage all round the inner room. The 
stone building was roofed with timber covered with canvas, 
and the whole exterior was plastered over with about six inches 
of packed snow. The entrance was protected by an Eskimo 
type of ice house, called an igloo. Altogether there were five 
doors to pass through in entering the instrument room. Two 
oil-lamp heaters were kept going in the three-foot passage way, 
and thus the temperature was constantly maintained at about 
minus five degrees centigrade. s 

The inner or instrument room was really a photographic 
dark room filled with self-registering magnetic variation ap- 
paratus. For instance, one set of three instruments had mag- 
netic needles with tiny mirrors on one end. A two-candle- 
power lamp with a mirror reflector was so focused'as to cast 


a ray of light on to the magnetic needle mirrors, which in turn 
reflected back pencils of light to a large recording cylinder 
of sensitised paper upon which was thus written the story 
they had to tell. 

The recording cylinder was revolved by clockwork, and the 
photographic fim-like paper was renewed each day for the 
record ot the next twenty-four hours. Altogether there were 
seven of these pencils of light writing their daily hieroglyphics 
on the magnetogram for later interpretation by the scientists 
of the Carnegie Institute. 

One kept track of the variation in temperature. Three 
were guardians of the '' base lines ’’ and checked the faithful- 
ness of the instruments in sticking to their respective jobs. 
The other three were those which did the tattling of the 
inner secrets of the newly discovered region which no white 
man had ever seen before. One measured vertical intensity, 
another the horizontal intensity, and the third, by the clever 
use of a torsion head, measured the variation in declination; 
that is, the variation of the magnetic north from true north. 

Mr. Dawson Howell was in charge of the '' P.G.,’’ or poten- 
tial gradient instrument, which had a separate two-candle- 
power lamp and a separate recorder. Тһе ‘Р.б. was a 
quadrant electrometer connected by an insulated wire with a 
* collector '" post a hundred feet away. This post was about 
six feet high, and was capped with an ionium cup. The 
“ P.G.” instrument covered the electrostatic conditions by 
measuring the variation in potential between the top of the 
post and the ground in the instrument room. 

The average reading was plus 300 volts, and the reading 
sometimes ran as high as plus 500 volts. Under the influence 
of the Northern Lights the ''P.G." light would positively 
dance with excitement, and under certain conditions a high 
wind had a similar effect. 

It was made possible to accumulate all this scientific in- 
formation by using a regular 6-volt, 120-ampere-hour ‘‘ Exide '' 
wireless battery. This particular battery deserves a niche of 
its own in the Arctic Hall of Fame; its record of faithful ser- 
vice under difficult conditions reflects credit on both its maker 
and its caretaker. From May 3rd, 1921, to September 22nd, 
1922, this battery furnished current at a high discharge rate 
to heat the igniter plugs of the Bowdoin's engine. It was 
used continuously as the ‘А ” battery for the ship’s wireless 
receiving set, and every day for over seven months it sent 
current over four hundred feet of cable to light the lamps in 
the instrument house. 

Mr. Harold Whitehouse, of Boothbay Harbour, Maine, en- 
gineer of the Bowdoin, and in immediate charge of the bat- 
teries, says: "Ican give nothing but the highest recommen- 
dation for the '' Exide '' batteries on the MacMillan expedition. 
This small battery particularly was on the job day and night 
for seven and a half months while we were in the Arctic 
regions, and was always at our service during the entire four- 
teen months of the trip. To-day (September 22nd, 1922), it is 
as good as ever, testing 1.950 sp. gr. this morning." 
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Report on Railway Accident.—Col. J. W. Pringle has 
reported to the Ministry of Transport upon a collision which 
occurred near Retford (L. & N.E. Railway) on February 13th. 
On this occasion an Aberdeen sleeping-car express ran into 
the rear of a goods train which was being backed into a 
siding. The driver and fireman of the express and a loco- 
motive inspector were killed and 22 passengers suffered minor 
injuries and shock. The brake van and 16 wagons of the 
goods train were destroyed, and the engine of the express, its 
tender, and the leading coach were overturned, while two 
other coaches were derailed. All the passenger coaches and 
the brake vans of the express were electrically lighted and no 
fire occurred. The Inspector states that the accident was 
directly due to the failure of the enginemen of the express to 
observe and obey the danger position of signals. This case is 
tvpical of the class of accident preventable by automatic train 
control. If the attention of the enginemen had been called 
to the warning position of the two distant signals by means of 
an automatic partial brake application, it is probable that 
the collision would have been prevented. The railway com- 
panies have appointed a joint committee to consider the 
recommendations made hy the Automatic Train Control Com- 
mittee and the circumstances of this case will no doubt receive 
full attention. 


The Alnminium Industry.—The question of the state of 
the negotiations for the formation of an international price 
convention in the aluminium industry was raised at the 
recent. annual meeting of the Aluminium Industry Co., of 
Neuhausen. In reply, the chairman is reported to have stated 
that a price convention with certain countries had come into 
operation, but efforts were being made to bring about a 
general convention. It was added that French competition 
should not be underestimated, although it was not acute 
at present. 
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^ : ALLOYS RESISTANT TO CORROSION. 


Тнк subject of the new non-corrodible alloys, ferrous and 
non-ferrous, was the subject of the latest of the general. dis- 
cussions organised by the Faraday Society. The meeting took 
place at Sheffield, on April 13th, and it was held jointly with 
the local sections of the Institute of Metals and the Man- 
chester Metallurgical Society. While a great amount of em- 
pirical data and information relating to these alloys was 
put forward, no generally-acceptable explanation of their non- 
corrodibility was forthcoming and, as во frequently happens, 
experiment and practice in this subject are decidedly ahead 
of theory. 

The only theoretical paper presented was one by Mr. ULICK 
R. Evans dealing with the mechanism of the so-called '' dry 
corrosion " of metals, that is when an invisible film of water 
is present on the metal, volatile electrolytes such as HCI, 
SO, or СО,, МН,, &c., being also, in some cases, present in 
the atmosphere. The paper did not deal specifically with 
alloys, but its conclusions, while not unexpected, are of 
general application. Corrosion of apparently dry metals is 
greatly accelerated by the presence of volatile electrolytes, 
SO, being most dangerous to iron and steel, NH, to copper 
and its alloys, and НСІ to zinc and aluminium. The presence 
of some moisture is essential to corrosion, which ів electro- 
lytic in origin, the function of the volatile electrolytes being 
to increase the conductivity of the film; but it occurs. where 
the air is decidedly unsaturated. When hygroscopic corrosion 
produets are formed more water is attracted to the film and 
this may be the cause of serious cases of corrosion, but ib 
occurs where the air is unsaturated. Special phenomena occur 
at the contact of dissimilar metals, and afford sometimes 
electro-chemical protection. This may explain the non- 
corrodibility of alloys in 80me cases. 

The general paper, on '' The Corrosion of Industrial Metals,”’ 
was presented by Dr. W. H. HaTFIELD. It contained the re- 
sults of a variety of corrosion tests made in 21 different 
metals and alloys in common use. The tests show conclusively 
that there are now available steels and non-ferrous alloys 
effective in resisting ordinary corroding influences, but no 
general rules can be laid down on the corrodibility or acid- 
resisting powers of any metal or alloy. Every particular ap- 
plication requires actual practical experiments to be made, 
for corrodibility depends on the nature of the corroding agent 
as well as on the composition of the metal, and factore 
such as heat and mechanical treatment of the metals, and 
temperature and other extraneous influences have also to be 
considered. On the theoretical side Dr. Hatfield was not 
able to put forward any generalisation. There is not even 
a simple relationship between solubility and electrode poten- 
tial of the metal. Certainly rapid solution takes place when 
the potential is highly negative and little corrosion or chemical 
action takes place when the potential has a high positive 
value—apart from that the magnitude of the potential gives 
no indication of the solution properties of a metal. This note- 
worthy results is borne out by the fact that many alloys 
which are homogeneous in structure are readily attacked by 
many reagents while some which are decidedly heterogeneous 
are among the most resistant, for example, high silicon iron 
(tantiron), nichrome, and stainless steel. 

This conclusion of Dr. Hatfield's was combated by Mr. 
J. H. G. Monypenny in his paper on “ The Resistance to Cor- 
rosion of Stainless Steel and Iron," where it was maintained 
that in these alloys (which are essentially steel containing 11 
to 14 per cent. chromium and about 0.3 per cent. carbon) the 
greatest resistance to corrosion is obtained after quenching 
in such а manner ав to give a homogeneous martensite, while 
the least resistant form is obtained on annealing the steel so 
as to produce a complete separation of carbide and ferrite. 
In the former case the temperature of quenching must be 
sufhciently high (say 900-050 deg. C.), so that all the carbide 
is dissolved in the steel; in the latter, the separation of the 
carbide not only tends to decrease resistance to corrosion owing 
to galvanic effects, but also it lowers the concentration of the 
chromium in solution in the iron (much of the chromium 
separates out with the carbide) and hence the ground mass of 
iron is not so insoluble as when it contained all the chromium 
in solid solution. Tempering a stainless steel up to about 500 
deg. C. removes the internal stresses and improves the tough- 
ness, but the structure of the steel remains martensitic, and 
so its resistance to corrosion is unaltered. On the other hand, 
tempering at temperatures of 600 deg, or over throws the 
carbide out of solution; the material falls in hardness and 
its resistance to corrosion is diminished. Mr. Monypenny also 
discussed in a similar manner the effects of annealing stain- 
less steels, The effect of cold working. such as rough ma- 
chining, is to decrease its resistance to corrosion. The effects 
of varying the composition and of the inclusion of such metals 
as silicon and nickel were also studied, as were the actions 
of different corroding agents, but reference must be made to 
the original paper for a detailed. account of these matters. 
The case of atmospheric corrosion only calls for brief mention 
here. Samples exposed for prolonged periods to impure town 
air became covered with a dark brown coating, which some- 


times could be rubbed off, leaving an unimpaired surface, 
which under severe conditions had the effect of slightly pitting 
the steel. In pure air, stainless steel remained unattacked for 
long periods, and it also resisted remarkably well the action 
of superheated steam. = | A A 
Another group of heat and acid-resisting alloys, namely, 
certain nickel-chromium and nickel-chromium-iron combina. 
tions, was dealt with by Mr. J. FERDINAND Kayser. . These 
alloys have various uses in the arts; thus, furnace parts and 
case-hardening boxes may Бе паде from the nickel-chromium 
alloy containing 25 to 35 per cent. chromium, while the alloys 
with 10 to 15 per cent. chromiym are used in the manufacture 
of ' Nichrome ” resistance wire. The effect of the chromium 
is to enable such wire to be used indefinitely at temperatures 
of 1,000 deg. C. or over without any appearance of brittle- 
ness. The ternary alloy (Ni-Cr-Fe) arose on. account of the 
Substitution of ferro-chrome for the more expensive pure 
chromium. Mr. Kayser showed a most interesting diagrain, 
reproduced below, giving some of the important properties of 
these alloys. The three corners correspond to the pure metals. 
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Most of the heat and acid resisting alloys fall within the area 
a bc, while the highest class fall within the shaded zone in 
that area. The dotted zones contain no commercially useful 
alloys. The zone K has so far been, neglected by English 
metallurgists, but. the Germans.have been exploring it, and 
it was thought to promise useful rustless alloys. The effect 
of the addition of other elements, such as carbon, silicon, 
aluminium, manganese and copper was discussed by Mr. 
Kayser. The influence ‘of aluminium is noteworthy; it has a 
remarkable hardening effect upon nickel and nickel-chromium 
alloys. For a fuller account of this interesting series, inclu- 
ding their physical as well as their corrosion-resisting proper- 
ties at high temperatures, reference must be made to Myr. 
Kayser's paper as well as to a paper by Mr. J. H. S. Dicken. 
son, read before the Iron and Steel Institute in 1922. An im- 
portant point brought out by the latter author, and confirmed 
by Mr. Kayser, was that at high temperatures steels and alloys 
behave like viscous fluids and cannot be said to have any 
definite strength at a red heat. 
.. A short paper by Mr. Jonn Anworr dealt with monel metal 
which is eminently suitable for parts and fittings that have 
to resist sea water, impure water, such as is often found in 
canals or mines, steam, dilute acid and alkaline solutions. 
The meeting was productive of a mild sensation in the 
announcement by Mr. HaroLD TURNER of a new sterling silver 
resistant to ordinary—or even to Sheffield—atmospheric tar- 
nishing. This alloy, the composition of which was not stated, 
contains over 92) per cent. silver so that it may be hall- 
marked. It has onlv just been placed upon the market, but 
specimens were exhibited which had been in ordinary domestic 
use for two years without having been cleaned with any 
polishing medium. 
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THE IMPROVEMENT OF POWER FACTOR. 


Discussion at Glasgow. 


Tue late Dr. G. Kapp’s paper on the above subject (which 
was abstracted in our issue of November 94th, 1922) was 
read by Mr. R. B. Mitchell at the Scorrish Centre of the 
INSTITUTION OF ELECTRICAL ENGINEERS on April 10th, Mr. A. S. 
Hampton presiding over a rather small attendance. 

Mr. С. W. Marsuatn thought that it seemed obvious that 
the consumer of electricity should provide for his own supply 
of wattless current, except in cases where the supply ‘was 
very small. In the paper the cost of static condensera waa 
given as £3 per kVA. On the Glasgow system, the alternators 
cost £1.25 per kVA, step-up transformers £0.6 per kVA, step- 
down transformers £0.9 per kVA, and main transmission cable 
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/1@0.4›-.рег. 1,000. yards, рег. КУА, :which itema alone exceed: the 
. figure. give аһоув;- In ary definite: case the tigurés could ‘be 
"taken ont in this way and the ‘most advantageous wey of 


"'gupplying the corisumér ‘could be settled,’ The most serious 
drawback to the methads of ‘charging suggested was , that 
"no really satisfactory kVA meter had yet been devised, во 
that no matter how desirable such tariffs might be, it was 
. mpossible to earry them put іп practice.- A further difficulty 
‘would be that it would: be.almost impossible to persuade con- 
'eumers to adopt the tarifis-owing to the difficulty of explain- 
Mur S gs DEM MEIN 
..Mr. R. NELsoN (of Messrs. Merz & : McLellan) 'eaid that 
in the Yorkshire district-'a nurntber’ of collleries had installed 
, Helsby ‘condensers ‘with ‘considerable’ advantage. ` Broadly 
speaking, the cost,of the condenser was recovered in from two 
. to three years: from the time of installation... Power factor 
‚ improvement ;to.about .8 was round about the: practical. figure. 
The Commonwealth Edison: Co., of Chicago, reserved the 
"right to enter consumers’ ‘premises and test the power factor 
а} any time, and if found to be below .7 reserved the further 
right of withdrawing the ‘supply. . The, threat im this case 
appeared to be sufficient. 2 los 5. s ae, 
Mr..G. G. Braip thought the diagram. prepared Ьу. Mr. 
Mitchell, showing the power: factor of various undertakings, 
extremely ‘interesting. It would be a good thing if the 
British Engineering Standards Committee would draw up a 
‘specification for induction motors, or indeed a.c. power. plant 
. generally, which would. call for a reasonably high power factor 
at all loads.;-He didnot envy the power supply engineer who 
tried to explain the reason for аН the clauses im tariff ‘apree- 
‘ments to the-ordinary non-technical consumer.’ ‘If a fairly flat 
rate could bé introduced, say, one for lighting and another 
for power and heating, with reductions for. large consumers 
end power taken during the perioda- of light load, and per- 
haps some restrictions or permities for: cases.of тегу low power 
“factor "leven-i£ a slightly higher: charge were then made ‘to 
cover risks) the consumer would be mpre satisfied, as he would 
then know exactly what he was paying for... |. 8, 
_: Mr. F. H. WHYSALL/ S; feeling was that power factor. had 
been. neglected by. the, power; companies. In Greenock: they 
had. not been: very. much troubled with the question; and his 
experience had been that it was comparatively easy to explain 
the position to a-consumer and get him to conform te tbeir 
ideas on the subject. They were always glad to supply con- 
sumers with a specification for suitable power plant. Where 
he supply was taken at some distance from the power sta- 
tion a static condenser was very satisfactory. The difficulty in 
recording kVA would be got over very soon. They had been 
experimenting with a two-meter system and could get a very 
accurate figure of the average power [factor throughout the 
working period. ` Where it was necessary they could, of 
course, very readily get the actual kVA and could threaten 
to‘charge the defaulting consumer on ‘a kVA basis. >`- 
"Mr: A. E. Kety said that the Kapp vibrator was a parti- 
eularly simple piece of apparatus and had the advantage that 
it could ђе adapted to almost any slip-ring motor. The ather 
apparatus mentioned by the author showed equally good re- 
sults and if all consumers realised the effect of such auxiliary 
appliances, ‘they would install them more readily. The supply 
companies were entitled to. give some rebate. for the saving in 
mains or inctéase in carrying capacity of their present mains, 
and this was' generally done. |. | z МС У 
‚Мг. A: Е: МёСои, did not think that many of then réflised 
actually ‘what power factor cost. Не reviewed: ‘alt the losses 
which ‘might occur in a large system, and showed that all 
thé time they were moving in a vicious circle,’ The losses 
directly due to low power factor ran into буе figures.’ He did 
not agree with Mr. Whysall that power factor troubles would 
cure themselves; they had got to aid the cure by prohibitive 
tariffs. Supply engineers had got to demonstrate to consumers 
that the benefits were such that the rebate allowed would 
suffice to pay the interest charges on the phase-advancing 
plant. He had investigated a number of installations, and in 
all cases advised the consumer tò put in & static condenser. 
The increased losses, including operating expénses, labour, &c., 
simply ruled the rotary condenser out of count, , ^  ' | 
Mr. J. F. NæLsoN pointed out that he had installed a 6,000. 
kVA static condenser, which had maintained constantly a 
power factor'of unity and they ‘had got the full allowance 
offered by the Clyde Valley Co. They had repaid in 15 


months approximntely 25 per cent. of the cost of the condenser, 


and it was beught'at a time when prices were high. Тһе cost 
was near £8 per kVA, but. in spite of that they were thoroughly 
satisfied with what they had done; the eondenser would re- 
pay itself in about three years' time. "The objection tó phase- 
advancing plant for general improvement was that iù dull 
times large motors were not always running constantly. “For 
general, power-factor improvement. he strongly advocated the 
use of the static condenser to begin with. © e *- ^ ' - 

„The  CHATRMAN (Мт. A, S. Hampton). stated that -the 
discussion would be replied to by Prof. Miles Walker. | . - 


` > The phper^wzs concerned m he Banting паш ен 
` bóth of journalists who ‘prepare’ miàttér ‘for publication, a 


- public. 
- printing industry. in view: of the high standard of work, coupled 


but it was difficujt to do this effectively; by gen 


y: м E 
QUE p T X 


THE - LIGHTING, ӨР. PRINTING. WORKS. 


. Ат the, meeting. of the ILLUMINATING ENGINEERING BociETY 


on April 24th, presided over by Mr. 'Ё: ^W. Bridges, a paper 
on the above subject was read by Mr. L. GASTER. 


5 t d 

аһа 

printers whose art makes this information available to. the 
Good lighting. was: particularly important in. фе 


-with speed of execution} now demanded: To 2. médern news- 


paper a breakdown’ of "machinery, бг 4! bad” error''ih "the 


editorial department,. might be of serious consequence,’ and 


. inadequate lighting greatly increased the Tisk of, such occur- 


ences; maoreover;'the cost of lighting. usually. formed enly 
‘about 1 per centi'of the wages^bill) so-that ihe expenditure 
necessary to secure good lighting was not a heavy item." If 
‘better lighting. resulted even in 8 ‘sinall::umprovement in 
quality -of- work: it ‘would. fully ‘justify: tbe expense: i: 

` Three methods of lighting rooms containing’ compositors’ 


frames: were mentioned :. (а) bate unscreened lamps allotted 


‘to-each: frame and slightly..above it; (by lamps -similarly 


- situated, but. provided -with reflectors, to screen’ the light from 


thé workérs' é¢yes;‘and (с) 7 general lighting from’ sources 
(usually semi-indirect) situated between the frames. The first 
method was a bad one, as it caused glare: m the eves of the 


' wórker'ànd left' the drawers at the side of: the" frame in 


shadow; the second method removed the :defect of glare, but 
was -still -apb to cast: an inconvenient -shadow on drawers, 
unless supplemented by general overhead. lghting. The third 


` method was, now used in many modern compositors’ rooms. 


Mr. -Gaster: showed: -a -aumber- of lantern slides of typical in- 
stallations, "including both obsolete ånd modern methods, In 
some. caseg an illumination throughout. the г up to 10 
foot-candles was now provided.’ · 11 · view. of the exacting 


nature ef the work probably 5 .foot-candles. оп thé, frames 


.should be regarded as а. minumum..,_. 


. «Tbe lighting of machine rooms presented difficulties owing 
to the faot РН the. roomp being ofterr nearly filled -by huge 
rotary presses. Light surroundings were helplul in enabling 
diffused light.to penetrate ipto interstices.in the machinery; 
[ leral lighting, 
and designers of machinery might consider the” incorporation 
of arrangemente for permanent shielded lights as an essential 
feature of the design...1t should be possible to гоу :а flood 
‘of light om any part of the machine without: the eyes of 
operators being dazzled by éxposed filaments. | `o. ——— 
In the concluding portion of the paper Mr. Gaster laid stress 
on the provision of proper lighting in editorial offices. ' In 
some newspaper. works where the lighting of the. prihting de- 
partments, was. relatively good- the- conditions of illumination 
in the editorial offices were inadequate. In journalistic work 
one was concerned, not only with clear type on white paper, 
bui also with more or less illegible manuscript and, roughly- 
executed proofs . Reporters’.,copy was. sometimes presented 
in pencil writing on flimsy or partially glazed paper, which 
was particularly difficult to decipher withont à good light. 
Proof-readers in general preferred. a well-shaded local light 
which might give 10 foot-candles or more on the work, 
. In conclusion,: it .was suggested that. the. Society should 
appoint a small joint committee to consider these problems in 
etail. ` О ree, eee | E 
The discussion was opened by the Rt. Hon, C. W. Bower- 
MAN, who, as a Past President’ of tbe Чөп} Industrial Council 
of the Printing and Allied "Trades of the United .Kingdom. 
expressed his warm approval of the.paper and welcomed the 
investigation which the Society “had set'on foot.. 7, '. 
.. Me. А. E. Goopwin and Mr.:Houmes, joint secretaries of the 
Council, also expressed their appreciation of the importance of 
good. lighting; and Mrs. A. BRIDGE, Chairman of the Health 
Committee of the Oouncil; mentioned that it was their inten- 
tion to make a special study of lighting conditions ‘Sn , the 
printing trade; in this connection they: would , weleome 
the assistance of the Society. Amongst others who spoke were 
Mr. J. R. Riddell (Principal of the London School of Print- 
ing), Mr. G. A. Isaacs (Secretary of the National Society of 


Operative . Printers and Asgistaufs), and Mr. G. W.. Mascord 
(United Newspapers, Lil)... з ct) ey tee 
t on ' $ 
CN E EE. 
Dg peg РЧ 


f. 
P" dos aped ee t o et Ne TV einer miu t utm 
. An - Italian... Engineering’ Joutnal.—The | Pirelli-General 
Cable Works, Ltd., Southampton, draws our attention to the 
Journal. of ‘the: Italian; Electrical Association, which, iss likely 
to be of considerable interest to. British emgineers.- It deals 
very fully with the latest engineering developments on the 
Continent, and particularly with water-power plant and power 
transmission at high voltages. In .addition railway electri- 
fication . гесеіуев а. great. deal of attention.. The Journal is 
published three times a month, and the apnual subscription 
is only the nominal one of £1. Any engineer desiring to 
become a. subscriber should get\ into. touch with Мг. С. 
Martinez at the Pirelli-General Cable Works, : ts. on; 
"c о » os (^11 о; ta ' cài nt pota uc 
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‘PARLIAMENTARY NOTES. · 


" | "(By Our Special Parliamentary Reporter.) 


.The Oakham Gas and Electricity Bill.—Gas Company's 


' Powers to Supply Electricity.—The Ünopposed Committee of 


` the House of Lords, presided over by the Lord Chairman (the 
` Earl of Donoughmore) ordered to be reported for third read- 


“ 


= . 


ing, on Tuesday last week, the Oakham Gas and Electricity 
Bill, subject to the approval by the Lord Chairman. of a 
number of clauses which have been added. The Bill provides 


. for the change of name of the Oakham Gas Co., Ltd., to The 
. Oakham Gas & Electricity. Co., Ltd., and empowers the com- 
` pany to supply electricity for all public and private purposes 


' station subject to the consent of the Electricity 


in the area which is now supplied with gas by the company. 
Provision is made for the erection and working of a generating 

Commis- 
sloners. 


The maximum price to be charged is 18. per kWh. The 
Bill will empower the company to raise further share capital 
not exceeding £9,000, provided that the share capital shall not 


-exceed in the whole £27,000. Borrowing powers are also con- 


.ferred on. the company. 


‘Merton, where it would join the 


‘period of two years. 


Separate accounts are to be kept 
of the gas and electricity undertakings.: The standard rates of 
dividend which may be paid by the company оп” ordinary 
shares and stock are not to exceed, in the case of the original 
cupital of £8,000 authorised by the company's Order of 1858, 
10 per cent. per annum, and on all other ordinary shares and 
stock, 7 per cent. per annum.. 


^ "City and South London Railway Bill.—A Committee of 
‘the House of Commons, presided over by Sir Park Goff, con- 


sidered this Bill on April 25th and subsequent days. Sir 
Lynden Macassey, K.C., for the promoters, said that the 


object of the Bill was to nuthorise the extension of the railway 


from Clapham Common to Morden via Balham, Tooting and 
Wimbledon and Sutton 
Railway; and also to confer running powers over the latter 


railway. It was proposed to raise £4,550,000 additional capi- | 


tal, and employment would be provided for 20,000 men for & 
The length of the extension would be 
about six miles, roughly five of which would be underground 
and the remainder on the surface. A clause in the Bill 
enabled the City & South London Railway Co. and other com- 
panies to subscribe for the securities of the Wimbledon and 
Sutton Railway Co., enabling it to carry out she works de- 
laved by the war. The principal objection came from the 
Southern Railway Co., on the ground of competition. Lord 
Ashfield gave evidence in support of the Bill, and in cross- 
examination by Mr. McMillan, K.C., for the Southern Rail- 
way Co., denied that there was the intention to compete with 
the: company for the traffic from Wimbledon.. Не further 
stated that whatever the Southern Railway Co. might do, by 
extension or electrification, it would not give so good a service 
ив that which would be provided by the present scheme. 
Evidence to the same effect was given by Messrs. F. Pick and 
Basil Mott, and the representatives of & number of local 
authorities in the districts affected. The Hon. Evan Charteris, 
K.C., appeared for Mr. Hatfield, part of whose property it 
was proposed to acquire under tHe Bill. He stated that his 
client's objections were based on the danger of the amenities 
of the district heing adversely affected by the scheme. The 
promoters failed to come to an agreement with Mr. Hatfield 
and the Committee adjourned until April 30th. 

The hearing of evidence was continued on April 30th and 
May 1st. Sir Н A. Walker (general manager of the South- 
Western Section of the Southern Railway) referred to the pro- 
posals as an invasion of the territory which had been granted 
to the Southern, Railway Co. bv statute, and said that it would 
result in the diversion of trafie from the Southern Railwav 
to the new line. Other witnesses, who gave evidence to the 
same effect, were Sir William Forbes (general manager of the 
Tandon, Brighton & South Coast Section) and Mr. F. J. C. 
Pole (general manager of the Great Western Railway). Mr. 
MeMillan said that any success achieved by the extension 
would be obtained at the expense of the Southern Railway Co. 

Sir Lynden Macassey, K.C., in the course of summing up 
the case of the City & South London Railwav Co., said that 
it was significant that throughout the inquiry no one had 
suggested that the people of the districts concerned would 
not be benefited bv the scheme. 

This concluded the proceedings, and the Chairman said that 
ue Committee’s decision would be announced the following 
dav. 

This decision was in the following terms :—'' The Committee 
are of the oninion that in the public interest and as a matter 
of public policy ће preamble is proved.” | | 

Cost of Electric Lighting.—On April 94th, Sir Paip Piu- 
DITCH asked the President of the Board of Trade if he was 
aware that the cost of electricity for lighting was 16. 
and lld. per unit in Twickenham and Teddington, whilst at 
Fulham and Wandsworth it was only 5d. and at Richmond 
(Surrey) 74d.; and if he would take steps to lower the cost of 
electricity in Twickenham and Teddington to a more reason- 
able figure. 


Colonel Witrrip Asurrv (Parliamentary Secretary to the 


Ministry of Traneport). who replied, eaid that, owing to the 
differences in the conditions under which the supply of elec- 


- 


№. JovusoN-Hicks informed Mr. Foot that 


` tricity was given in different localities there was no necessary 


relation between the prices charged in such localities. . There 
was machinery. under the Electricity (Supply) Act, 1922, 
whereby the Minister of Transport was authorised to revise 
maximum prices on the application of the undertakers, the 
local authority (where that authority was not the undertaker), 
or an appropriate number of consumers, at recurring intervals 
of three years.. | 

Imperial Radio Communication.—On . April 24th, Sir 
W. JoyNsoN-Hicks informed Mr. Hurd that negotiations on 
the subject of granting licences to private enterprise for radio- 
telegraph services between this country and the Dominions, 
Colonies and foreign countries were etil in progress. 

Rurai Telephones and Telegraphs.—On April 24th, Sir 
e number of 
rural post offices without call office facilities was approxi- 
mately 8,500 and the number of railway stations in rural dis- 


. tricts without exchange telephone facilities wae about 2,600. 


Five new rural telephone call offices had been provided in the 
county of Cornwall during the past 19 months. 
Replying to Sir Thomas Henderson, Sir W. JoyNsoN-Hicks 


‘said that telegraph business was already performed by the 


railway companies on behalf of the Post Office at a large 
number of rural ‘railway stations, but the facilities were 
generally confined to the acceptance of .telegrams and to de- 
livery on the station premises—the companies as a rule beiny 


unable to provide a delivery service to the general public. He 


had no power to compel railway companies to undertake post 
office telegraph business, but where such facilities were desir- 
able in the public interest efforts were made to induce them 
to do so. 

Cairo: Radio Station.—On April 94th, Sir W. Jornson- 
Hicks informed Sir D. Newton that the actual expenses of the 
Cairo station, including the salaries and allowances of the 
operating and engineering staffs, maintenance, administrative, 
and overhead charges, were estimated at about £36,000 per 
annum. A further £13,000 represented the estimated provision 
to be made for interest and amortisation of capital. The 
revenue of the station, which was opened less than a year ago, 
was increasing, the revenue for the third quarter being 65 per 
cent. higher than the first and 15 per cent. higher than the 
second. | 

Coal Exports.—On April 24th, Lr.-Con. LaNE-Fox, Secre- ` 
tary for Mines, informed Brig.-Gen. Spears that the quantity 
of coal exported to Germany from this country in the three 
months January, February and March was 3,358,350 tons, as 
ones with . 2,163,520 tons during the previous three 
months... : 


Radio Broadcasting.—Answering Capt..W. Benn, Sir W. 
JOYNSON-Hicks, Postmaster-General, said that the importation 
of radio apparatus was not at present prohibited, but the pro- 
vision that apparatus used under the broadcasting receiving 
licence must be marked with the British Broadcasting Co.'s 
trademark prevented the use of imported apparatus for ordin- 
ary broadcasting reception as distinct from experimental 
purposes. There was no similar provision in respect of 
apparatus used under the experimental licences. 


Vas mploy ment сг a debate on the Vote for the 
Ministry of Labour, Sir M. Bartow, the Minister, referring 
to unemployment, said that the Government programme with 
regard to unemployment fell under three headingəs—relief 
works; stimulation and development of foreign trade, mainly 
by the Exports Credits Scheme of the Trade Facilities Act: 
and the Unemployment Insurance Acts provisions. With re- 
gard to the Industrial Training Scheme, the position was as 
follows :—Trained, 64,600; in training, 14,400; on waiting list, 
6,300; awaiting improverships, 3,500. The key to the problein 
of the industrial training of the disabled men was found in 
the Government Instructional Factory. As to the King’s Roll. 
he said that it would only require a very small effort by 
every employer who employed from 20 to 25 workpeople and 
over, to find employment for practically the whole of the 
disabled men out of work. In fact, if, on the average, every 
such employer took on two additional men, the work would 
be done. Do г 

‚Ог. MACNAMARA, the former Minister, in urging the estab- 
lishment of some permanent scheme to anticipate and deal 
with periods ọf unemployment, said that the Ministry of 
Labour ought to be at work examining schemes of great public 
utility, such as arterial roads, electrical power development 
canals, waterways, afforestation, and land reclamation. The 
Ministry should also invite the Joint Industrial Councils under 
the Whitley scheme to consider insurance by industry, and 
see whether it was not possible, in private industrial con- 
cerns, во to adjust operation as to secure greater continuity 
of employment, notwithstanding trade fluctuations. 


Smokeless Coal.—On April 25th, Mr. Harvie asked the 
Minister of Health whether his department would frame а 
scheme for the scientific treatment of raw coal. 

_Mr. N. CHAMBERLAIN said he was advised that the formula- 
tion of a practical scheme for such a treatment of coal must 
await the eolution of engineering problems which had heen’ 
and were still engaging the active attention of the Fuel Re- 
search Board, and independent workers. 

- Private Bill.—On April 30th, the Metropolitan Railw 
D arious Powers) Bill was read a third бшер the Has РА 

mmons. 
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American Penstock Valve Patent Decision. 


A Court decision of importance to those interested in 
hydro-electric power development has been made Бу 
Judge Westenhaver, in the U.S. District Court for Northern 
Ohio, sitting.in Cleveland. In this decision, Judge Westen- 
haver affirms the validity of the basic Johnson penstock valve 
patent, and finds the Wellman-Seaver-Morgan Co., of Cleve- 
land, guilty of infringement, in the suit brought by the 
William Cramp & Sons Ship & Engine Building Co. The 
patent in question is one of the best-known in the recent 
history of hydraulic engineering. 

The Cramp Co. acquired Ше commercial rights to 
the Johnson patent about two years ago. At that time 
these valves were being marketed by the Larner-Johnson 
Valve & Engineering Co., of Philadelphia, and previous to 
this arrangement they had been manufactured by the Well- 
man-Seaver-Morgan Co., under a royalty agreement with Mr. 
Johnson. Shortly thereafter the Wellman-Seaver-Morgan Co. 
placed a valve on the market in competition with the Johnson 
valve as manufactured by the Cramp Co., which the former 
maintained to be a distinct and original design, although per- 
forming the same function as the Johnson valve. The Cramp 
Co. immediately served notice of infringement, and the suit 
just decided followed in due course. 


Claim for Revocation of Patent. 


Berore Mr. Justice Sargant, in the High Court of Justice, a 
claim was made by Malcolm Quelch tor the revocation of 
letters patent No. 10,159, of 1913, granted to August Merk- 
Wirz, ot Zurich, and at present owned by Silent Guides, Ltd., 
London. According to The Times report, the petitioner 
claimed that he had recently invented a new and improved 
advertising device for which he had applied for letters patent 
No. 175,396 by an application dated November 4th, 1920. The 
petitioner’ s device comprised, broadly, an advertising appara- 
tus consisting of a screen containing space for advertising 
matter and aiso a map or diagram of the locality wherein the 
advertiser's premises were situated, and having means for 
selecting and illuminating the diagrams at points correspond- 
ing with the positions at which the various advertisers’ pre- 
mises were situated. 

The petitioner alleged that the manufacture, exhibition, and 
sale of apparatus constructed in accordance with his inven- 
tion had recently been interfered with by the Silent Guides, 
Ltd., who represented that, by reason of their ownership of 
letters patent No. 10,159, of 1913, they were entitled to 
restrain the manufacture, exhibition, and sale of any apparatus 
wherein a chart or map was illuminated by means ot electric 
lamps arranged at the back of the apparatus at certain marked 
points. 

The petitioner claimed that letters patent No. 10,189, of 1913, 
were invalid, and asked for their revocation. 

There was exhibited in Court as an example of the '' Silent 
Guide ” a diagram of the Underground Map of London (which 
had been for some time at Leicester Square Station), with on 
either side a list of principal places of amusement, &c., in 
London, against each of which was an electric button. The 
iraveller selected the place that he desired to reach and pressed 
the appropriate button. Thereupon the place where the Silent 
Guide was erected was shown by a large red light; the point 
where a change of train had to be made to reach the desired 
point was shown by a green light; the point where the traveller 
would have to alight was shown by a red light; and the actual 
position of the place of amusement, &c., selected was indicated 
by a white light. 

In the course of his judgment, Mr. Justice SARGANT 
examined the alleged anticipations and came to the conclusion 
that none of thein anticipated the respondent's patent. The 
petition was dismissed. 


Armanni v. Rauber. 


AT the Marylebone County Court, on April 30th, Lingi 
Armanni, an electrical contractor, sued Ernest Rauber, a con- 
fectioner, for two monthly instalinents of the price of a shop- 
window stand. 

Plaintiff stated that the stand was supplied to the defendant 
at a price of £67 10s., of which £25 5s. was paid at once and 
the balance was due in six monthly instalments. The stand 
was revolved by an electric motor and there were a number 
of lamps connected with it. 

The defendant stated that he purchased the stand under the 
impression that plaintiff had arranged with the electricity 
supply company to provide energy at the power rate of 2d. 
per kWh, but he found that he was charged at the lighting 
rate of 7d. per kWh. 

As an agreement signed by the defendant contained nothing 
to this effect Judge Scully gave judgment for plaintiff for the 
amount of £37 18s. 6d. and coste. 


British Thomson-Houston Patents." giu dant 


IN the Chancery Division, on April 25th; Mr. Justice Sargant 
was informed of the settlement of the action brought by the 
я Thomson- Houston Co., Ltd., against Goodmans (Leeds), 

Mr. TREVOR Watson, ‘for’ plaintiffs; ‘said the defendants: con- 
sented to judgment in the ordinary form according to minutes 
agreed between:the parties. The action was brought ‘on plain- 
tiffs’ gasfilled lamp patent. |. ir 

Mr. DnaPER, for the defendants, said that it was а case of 
innocent infringement and he must consent to the injunction. 
Defendants were jewellers and had taken a few lamps from 
tenant for rent. | 

Нів Lordship entered judgment on the terms agreed. 


» 


т. 


Shemeld v. Antrim EE Council. 


IN the King's Bench Division of the Northern Ireland High 
Court, before Mr.. Justice Brown, an action was brought by 
John Wardell Shemeld and James Albert D. Shemeld, minors, 
through their aunt, Sarah Wardell Shemeld, against the 
Antrim County Council, for £10,000 damages in respect of the 
death of their father, John Wardell Shemeld, electrical engi- 
neer, Antrim Road, Belfast, who was killed by his motor- 
cycle colliding with a heap. D stones on the public road at 
Portrush on August 12th, 1922. In the result the action was 
settled on an award of 3o 450, together with taxed costs. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. ЅЕҒТОМ-ЈОМЕЅ, O'DELL лхр ' 
STEPHENS, Patent Agents, 285, High Holborn, London, Wie: 1. 


| 1923. 


10,231. *'' Telephone receivers." А. C. Brown. April 16th. 

10,241. “ Telephone cord terminals." G. Turnock. April Tot: hr 

10,249. “ Suspension insulators for electric transmission lines." “Soe. Cepa- 
mica Richard-Ginori. April 16th. (Italy, April 20th, 1922.) NM" 

10,243. “ Suspension insulators for electric transmission lines." Soc. Cera- 
mica Richard-Ginori. April 16th. (Italy, November pubs 1922.) 1 

10,252. “Inductance tubes for wircless apparatus," H. Bailey. April 16th. 

10,254. “ Hydrometers for testing electrolyte in electric. storage batteries." 
A. J. Evans. April 16th. 

10,255. *' Methods for treating sulphated plates of electric storage batteries.” 
A. J. Evans. April 16th. 

10,265. " — Metropolitan Electric Tram- 


“ Stair-cases for passenger vehicles. 


ways, Ltd. April 16th. 


10.267. ''Storage batteries." F. J. West. April е 

10.269. “Gramophone device for wireless reception,’ А. С. онова 
April 16th. 

10.271. "''Circuit-breaker."' H. Cartier. , April 16th. (France, мау 9th; 
1922.) 

10,273. '' Connector for making electric contact between telephone tags and 


terminal." H. E. Harrison. April 16th. 


10,989. *'' Electrically-controlled door (челине R. H. Buston and c. M. 
Croft. April 16th. | . N 

10.290. *' Radio telephony." J. L. Bégin. April 16th. 

10,291. “ Crystal detectors." B. Jackson. April 16th. 

10,292. “Inductance and resistance coils, &c." B. Jackson. | April 16th. 

10,295. ‘Electric pocket lamps." С. Cailler. April 16th. (Switzerland, 


April 15th, 1922.) 


10,297. “ Electric. circuit- -interrupters.' Metropolitan. Vickers Electrical Co., 
Ltd. April 16th. (United States, April 18th. 1922.) | . 
10,303. ** Automatic cut-out for electric boiling-vessels." P. К. Clark, E. E. 


Edwards, and G. G. Koop. April 16th. 


10.308 ** Wireless telephone apparatus. W. T. Saunders. April 16th. 

10,315. “ Electric discharge tubes," C. G. Eden and General Electric Co., 
Ltd. April 16th. 

10,318,“ Klectrically-heated ovens." C. А. Baker. April 16th. 

10,321. “ Electric radiators, с." E. L. Pease. April 16th. ; 

10,324. '' Telephone exchange systems," R. C. Arter. April 16th. e aed 
States, April 17th, 1922.) 

10.333. '' Sound-emitting, &c., instruments." British Thomson- ов Со. : 


Ltd., J. H. Butcher and А. P. Young. 
10,343. ‘Collecting and utilising terrestial, 
April 16th. 
10,345. ‘ High-frequency alternators.” 
10.351. “ Dynamo-electric machines.” 
А. W. Maudling. April 16th, 


April m 


&c., electricity.’ J. Guillot. 


N. Oboukhoff. April 16th. 
British Electric Plant Co. T Ltd., and 


10,352. '' Telephone systems." Automatic Telephone Manufacturing Co., 
Ltd. April 16th. (United States, September 11th, 1922.) 
10,353. '' Telephone systems." Automatic Telephone Manufacturing Co., 


Ltd., and F. Tench. April 16th. 


10.359. ‘ Forming continuous electrodes." A. Helfenstein. April 16th. 

10,364. “ Mast for wireless aerials.” A. Drew. April 17th. 

10,373. “ Switching for multi-circuit radio receivers.” R. S. Bunting, w. 
Parkinson, E. A. Taylor, and L. E. Taylor: April 17th. 

10.374. “ Telephone, &c., receivers." J. Walton. April 17th. 

10.382. *' Crystal cups for wireless receiving sets.” Ws H. Brown and 
A. Ford-Lloyd. April 17th. 

10,385. ‘Fuse plug." Н. E. V. веер, April 17th. ГРЕЕ April 
19th, 1922.) ME | 

10,388. “ Sound amplifying and directing appliances.” G. A. Morris. 
April 17th. | | 

10,414. ‘ Electric terminals." А. S. Cubitt. April 17th. 

10,497. '' Wireless receiving circuits." S. T. Buer and Western Electric 
Co., Ltd. April 17th. | М | 

10,432. “ Joints in electric cables." А. E. Foster and Siemens Bros. & Co., 
Ltd. April 17th. 

10,433. “ Commutators for dynamo-electric machines, &c." English Electrie 


Co., Ltd., and E. Н. H. Hassler. April 1?th. 
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10,435. “ Sound-amplifying devices [or lids t &c., receivers.” Р. A. 
Garrett and С. W, Irwin. " April 17th." - pt 

10,437. ** Tuning wireless telephone circuits.’ SE: J. ИА and S. Wise 
man, April 17th. . 

10,439. '' Automatic reclosing circuit-breaker systems." British Thomson- 
Houstan Co., Ltd. April 17th. (United States, May 12th, 1922.) 

10,441. “ Telephone receivers." A. R. Bradman. April 17th. p 

10,445, '' Variometer inductances." T. K. Barnard. April 17th. 

10,432. ** Electric maximum-demand indicating and recording means." A. T. 
Cooper. April 17th. 

10,671. '' Wireless telephone receivers." F; L. Hollister. April 17th. 

10,479. ‘* Terminals for electric ош: Е. L. Wiegand. April 17th. 

10,480. ‘‘ Electric heating-devices." E. L. sans April l7th. (United 
States, February Ist.) ; 

10,482. '' Manufacture of electric incandescent lamps." М. P. Pedersen and 
М. F, Prass. April 17th. (Germany, July 28th, 1922.) 

10,488. “ Arrangements for responding to or ae small variations of 
electric current." F. A. Johnsen. April 17th. 

10,490. '' Method of po a direct current of a required tension from 
a direct-current supplv oí a different tension." B, M. J. Davis and Wireless 
Equipment, Ltd. “Ap ril 17th. 

10,491. “ Potential control apparatus." 


Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co.). April 17th. 


10,500. ''Pooket wireless receiving apparatus." J. N. Huntly. April 18th. 
19,9503. “ Electric light attachment," J. Ошол. April 18th. . 
30,5W. ‘ Underground railways.’ С. H. Verity. April 18th. ' 


10,511. “ Rail joint." C, H. Verity. April 18th. i 
10,512. *“ Means for tuning inductance coils.” A. Marr and J. H. Williams, 


10,522. '' Apparatus for localisation of faults in electric storage battery 
P. J. Gates and Sudbury Auto Electrical Service. April lBth. 


10,524. '' Loud speakers for radio-telephony." А. W. Shannan. April 18th. 
10,525. “ Electric connecting plug for radiators, &c." А. T. Hutchinson. 


10,528. “ Electric switches." J. A. Crabtree. April 18th. 
10,532. '' Pad for head telephones." S. Sheldon. April 18th. 


10,537. “ Electric switches." W. Heughan and St. Helens Cable & Rubber 
é April 18th. 
10,540. '' Electric terminals." S. H. Sershall. April 18th. 


10,545. ** Electric cables,"  Callender's Cable & Conetruction Co., Ltd., and 
: т. April 18th, 

10,551. ** Oscillation generators." 

(U nited States, April 18th, 1922.) 


10,552. ** Combination cónnector for electric fittogs." .W. H. Sumner. 
April 18th. 


10,559. '' Lightning arresters, Kc." W. K. Barker and W. J. Goodman. 
April 18th. 

10,562. С. J. Coleman. 
April 18th. | 

10,565. '' Electric water-heaters." L. H. Paddle. April 18th. 

10,568. “© Gripping-device for crystals, Av., for wireless telegraphy." W. R. 

tickelwright. April 18th. | 


10,570. '' Wireless receiving apparatus.” "A. Н. S. MacCallum. April 18th. 


10,572. “ Apparatus for electrically transmitting scenes, &c." W. S. 
Stephenson and С. W. Walton. Aprili 18th. 


10,579. “* Electric converting apparatus." H. Barnes, English Electric Co., 
Ltd.. and J. C. Wilson. April Ith. 


10,585. '' Apparatus for electrically transmitting scenes, &с." W. 5. 
Stephenson and G. W. Walton. April 18th. 


10,594. “ Tramway, &c., rails." A. C. Neal. April 18th. 

10.595. '' Flashing electric signs." F. G. Galley and G. P. Kent. 
April 18th. 

10,606. * Interlocking switch." R. C. B. Stillman. April: 18th. 

10,615. '' Cabinets for wireless apparatus." Е. A. Graham. ' April 18th. | 

10.616. '' Thermionic valves." F. A. Cam and E. P. Liddell. April 18th. 


10,623. ''Receiving apparatus for wireless telegraphy.” W. C. Davey. 
"e 18th. SE Е 


10,634. '' Electric regulating resistance." К. Linse. ^ April 18th. 
April 18th, 1922.) 


` 10,641. ** Gramophones, '&c., adapted for use with loud-speaking, &c., 
apparatus. " E. G. Pulford. April 19th. | 
10,648. “Trucks for electric tramcars, &с.” P. Priestly. April 19th. 
10,654. '' Trolley-poles for electric tramways.” W. Lawrance. April 19th. 
10,668. “ Wireless coil-holders, &c.” J. E. Watkinson. April 19th. 
10,671. *'' Voltaic cells and batteries." А. R. Upward. April 19th. : 
10,675. “ Electric radiator." A. Bourgain. April 19th. (France, May loth, 


Western Electric Со., Ltd. April 18th. 


" Rectifier crystals for wireless telephony." 


(Sweden, 


10,681. '' Filaments in thermionic valves, &c." R. Doyle. April 19th. 

10,682. *' Dynamo-electric machine.” D. Suchostawer. April 19th. 

10.693. *“ Accumulator grids." J. M. Burnett and W. Haddon. April 19th. 

10,700. '' Headpieces and telephone mountings." A. K. Cooley. April 19th, 

10,706. '' Electric glow-iamp bulbs.” F. M. F. Sammarcelli. April 19th. 

10,708. ''Packing-«ase for electric lamps." К. Parlett. April 19th. 

10,711. '' Reception of wireless signals." N. Lea and Radio Communication 
Co., Ltd. April 19th. | | 

10,712. "© Wireless reception, &c., apparatus." N. Lea and Radio Com- 
munication Co., Ltd. April 19th. 

10,714. ''Sound-emitting, &c., inetruments." British Thomson-Houston Co., 
l.td.. and J. H. Butcher. April 19th. 

10,724. *' Multi-core electric cables." А. W. Williams. April 20th. 

10,754. ** Electrically- illuminated, &c., signs.' S. H. Grant. and D. D. 
Walker. April 20th. 

19.756. '' Telephone systems.” 
(United States, June 6th, 1922 ) 

10,761  '' Control of are light." €. 
C o., Ltd. ope 2Uth 

10.763. “ Regulation of electric. circuits" Igranic Electric Co, Ltd. 
4 utler-Hammer Manufacturing Co.). April 20th. 5 

10.776. “ Electric clocks." L буген and С Topley. April. 20th 

10,794. '' Electric switches." P. О. Dorer. April 20th. ' - ) } 

10,798. * Drum controllers, &c.' "o EkKctro-Mechanical Brake Co., Ltd., and 
M. J. Pattison. April 20th. 

10.413. *' Control of trains." А. R. Angus. April 20th. 

10,822. ** Machine for coating electric lamps, &c." C. Barclay, R. Gordon, 
and Gordon & Barclay. April 21st. 

10,855. '' Sparking plugs, Ac." А. Craig and J. A. Kemp. April 21st. 

10,558. ** Alternating-current utilisation." W. Langdon-Davies. April 215. 

10.79. * Lead-in insulator for wireless apparatus." T. C. Davis. 
Apri? 21st. 

10.473. '' Three-electrode valve." R. W. Pyne. April 2157. 


10,40. '' Terminal connections for electric eircuits.'" British Radio Wire- 
less Manufacturing Co., Ltd. April 21st. 


10.852. '' Insulating cap for electric cable joints." Е. M. van Gelderen. 
April 21st. 

10,890. '' Plug connectors for electric circuits." N. L. Bo d d C. M. 
Lewin. April 21st. EER a 

10.896  '' Electric Installations comprisin condensers.’ " D. А. Soulier. 
Aptil 21st. (Belgium, May 17th, X92.) Ё ; i ож d 


Western Electric Co., Ltd. April 30th. 


H. Champion and C. H. Champion and 
t 


PUBLISHED: SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and sil subsequent proceedings will be taken. 
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10,283. ~“ ааа аагтай driving and reversing mechanism.” Vickers, 
Ltd., Sir J. McKechnie, and L. H. Bateman. January 4th, 1932. (195,654.) 

25,591. *' Radio localisers." С. С. Culver. September 27th, 1921. (195,656 ) 

25,695. “ Electric liquid heaters." Festa Akt. Ges. (in liquidation). Octo- 
ber 7th, 1920. (Addition to 158,842.) (169,975) 

26.089. '' Relays for the reception of signale, vibrations, and the like." 
C. Р. Ryan. April 10th, 1922. (195,657.) 

26,127. "' Transmission of signals by electric oscillations which are guided 
or carried by Line wires." Dr. E. F. Huth Ges. and Dr. J. Oppenheimer. 
October 2nd, 1920. (169, 724) 

31,536: '' High-fr a) telephony. " Ges. für Drahtlose’ Telegraphie. Feb 
ruary 5th, 1921. (175,245 

32,377. “ iiis gr preventing the occurrence of higher harmonic 
gurrents ín the working of metal-vapour rectifiers." Akt. Ges. Brown, Boveri 
et Cie. December 6th, 1920. (172,325.) 


32.657. `* Vacuum ` tubes." E. Y. Robinson. December 6th, 1921. (195,691.) 
32,892. ** Measufentent. of- alternating voltages of any [Írequency." E. B. 
Moullin. Di bd Tth, IMI. (195,698). ea 
‚790. “ Electric incandescent lamps." J. F. Lombarn December 28th, 
1921. (195,705.) 
: H. Sefton- 


35,084. l. Wireless transmission by aid of a idit ie) key.” 
Jones’ (s Lorenz Akt. Ges.). December 30th, 1921. (195,718. 


1922. 


14 " “Ignition systems for internal-combustinn , engines.” 
Janu ary 3rd, 1922. (195,721.) 


716. “ Cleats and cleat bases for electrical conductors and the like.’ A. 
Kirk and R. C. Milliken. January 3rd, 1922. (195,722) 

267. “ Magneto-electric machines." British Thomson-Houston Co., Ltd., 
and A. P. Young. January 4th, 1922. (195,739.) 


296. '' Explosion-proof electric fuses.” Е. C. R. Marks (Goodman Manufac- 
turing Co.). January 4th, 1922. (195, 743.) 

423. '' Electric discharge tubes.” Naamlooze Vennootschap Philips’ Gloei- 
lampenfabrieken. June 13th, 1921. (181,85. . . 

424. '' Electric discharge tubes," Naamlooze Venhadtschiag Philips’ Gloeil- 
lainpenfabricken. August 16th, 1921. (Addition to 181,675.) (184,766.) 


425. '' Electric discharge tubes." Naamlooze Vennootschap Philips’ Gloei- 
Iompralsbriekens.: November Sth, 1921. (Addition to 181,675.) (185,927.) 

631. '' Means for electrically bonding metallic-sheathed wires or cables 
and the like." G. S. Boothroyd and Callender's Cable and Construction Co., 
Ltd. January 9th, 1922. (195,762.) 

' 662. '' Electro-magnetic switches for train lighting and similar installations.” 
j. Stone & Co., Ltd, and C. E. Adams. January Oth, 1922. (195,763,) 

663. '' Cooling or ventilating of enclosed electric motors." D. A. Evans 
and Н. Hodgson. January 9th, 1922. (195,764.) 

765. '' Manufacture of brushes of agglomerated graphite for electrical ma- 
chines.” ‘* Le Carbone " Soc. Anon. Aprit 7th, 1921. (178,071) 

815.- '' Electrolytic apparatus for production of seamless articles." 5. О. 
Cowper-Coles. January lOth, 1922. (195,775.) 

1,020. '' Wave filters.” Western Electric Co., Ltd. (Western Electric Co., 
Inc.). January 12th, 1922. (195,782.) 

1.363.^ '' Gas-filled electric glow discharge tubes." Naamtooze Vennootsch ар 
Philips! Glocilampenfabrieken. February 10th, 1921.. (175,254) >- 


‚ 1,334... “ Electric light baths. ы W. M. Edwards. January 17th, 1922. 
(Cugnate applications 6,262;22 and 27,612/22.) (195,790.) 

1,983. .“ High- a (жиы " Ges. fur Drahtlose Telcgraphie. Feb- 
ruary Lith, 1921. (175,256.) 

1,625. '' General character bignal- transmittin device for wireless, flash. 
light, R land line systems of telegraphy.’ È. J. Quinn. January 19th, 
1922. (195,796.) 

: 1,739. " Electric heaters for chicken and other incubators, chicken- 
brooders, drying and heated cases for birds and animats and the like.” A. 
Wilson. January 30th, 1922. (195,799.) 

2,145. '' Telephone systems and impulse senders for use in connection tbere- 
with." Automatic Telephone Manufacturing Co., Ltd. February 9th, 1921. 
(175.360.) 

3,117. “ Heat-deflecting device particularly for electrical rheostats and the 
üke.” Thermal Electric Works (Hackbridge), Ltd., and E. Swainson. Feb- 
ruary 2nd, 1922. (195,813. 

3,221. ‘ Variable inductances for wireless reception apparatus." G. Casta, 
noli. February 3rd, 1922. (195,814.) 

3,232. '' Means for laying and Kd; up submarine cables and the like.’ 
F. E. Pernot. February 3rd, 1922 2,815.) 

3,52]. '* Telephone signal device." l . McKenna (Dictograph Products Cor- 
poration). February 7th, 1922. (195, 8) 

$.209. '' Electro-magnetic mechanism." Automatic Telephone Manuíac- 
turing Со. Ltd., and A. E. Hudd. February 13th, 1922. (195,824) 

4.734. '' Apparatus for а the amplitude of the pendulum or the 
like in clectro-magnetic clocks P. Favre-Bulle. February 1?:h,. 1422. 
(195,827) . 

3,370. '* Explosion-proof electric motors and the like." €. W. Major and 
Metropolitan-Vickers Electrical Co., Ltd. February 23rd, 1922. (195, 832.) 

3,91). *''Illuminated. signs." E. T. R. Murray. February 24th, 1922. 
(195.833.) 

3.800. *' High-frequency signalling systems." Western Electric Co., Ltd. 
(Western. Electric Co., пс.) February 279, 1923. (195,838.) 


6,437. '' Locking devices for electric incandescent lamps, fittings, and the 


№. „б. М. Ross. 


Ке” J. Stone & Co., Ltd. (К. R. Bury). March 4th, 1922. (115,545) 
8.465. “* Electric dices for sound-reproducing machines.” British Thom«en- 
Heuston Co., Ltd. (General Electric Со.). March 23rd, 1922. (195.561) 


ДЈ 


MUS. ‘ Telephone systems. 
1921] (177,781) 

9.034. ‘* Hand tools for connecting telephone and like wires to insulators. °° 
Р T. Nielsen. March 29th, 1922 (195,865.) 

12,769. '' Electric incandescent lamps and switches therefor." G. Morc! 
May Sth, 1922. (195,878) 

12,847. *'' Electro-magnetic sound boxes for phonographs and the like." 
Tcl graphie Ges. System Stille and Dr. C. Stille. May Oth, 19%. (185,587 > 

15,978. * ** Protective mount for fixing electric meters on consumers! premises." 
E. C. R. Marks (Soc. Anon. АррагеШаре Theco). June 8th, res (135, N95. 

16,6492. “Electric heat. radiator for therapeutic purposes." Quarzlampen 
Ges. June th, i321. (181, 723.) i PEN p 

ЫГЫ! “Rump fur геге rpilway and tramway vehicles." W. A. 
Marchant. July Bth, 19227 (195,801. 

18.737. ** Eelectrie resistance switches.” 
С. W. Camp. July 7th, 19022. (195.900.) 

19,277. | Filunent resistance rhcostats,"  Ipranie Electric Co., Ltd. 
(Cuthr-Hammer Manufacturing. Co). July ]djth, 1922. (197,903) 

19,943. *' Electrically-illuminated signs." W. С, C. Hawtayne and General 
Electric Co., Ltd. July 20th, 1:22. 195,903.) 

15,344. '' Means for adjusting electric lamp holders in lanterns.” T. Tavlor 
and Е. Н. Morris. July 20th, 1922, (Cognate application 33 600/23 ) (135,906. ) 

24,150. ‘ Electrically-driven power shovels,” Metropolitansyackera Elec- 
trical Co., Lid. September 12th, 1921. (185,742.) 


83,342. “ Railway. tranrway, and road vehicles.” e E. Нечен: November 
Uih, 1922. (195,912.) ay ae PAS e А 03 
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Siemens and Halske Akt. Ges. March Jl«t, 


Ward Leonard Electric Co. and 
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STANDARDS OF RATING. 


IN view of the excellent work that has been done by the 
British Engineering Standards Association, and the 
enormous economies that have resulted from the adoption 
ot the specifications which it has issued, to the great 
benefit of the British engineering industries, it was 
unfortunate that its Standardisation Rules for Elec- 
trieal Machinery (Publication No. 72-1917) should have 
proved to be a dead letter, For this mishap the Asso- 
ciation cannot be held responsible; the new system of 
rating, on the basis of a limiting temperature without 
any reference to permissible overload, which was em- 
bodied in that publication was adopted in accordance 
with à decislon arrived at by international agreement, 
with a view to securing a single universal standard 
which weuld place all nations on the same footing and 
ensure that their competitive products should be referred 
to & common basis of comparison. The negotiations and 
investigations which took place were by no means un- 
fruitful, for they resulted in agreement regarding the 
limiting maximum temperatures at which electrical 
machinery could be safely operated without unduly 
shortening its life; and though those limits may be 
subject to revision from time to time, there i8 no reason 
to fear that the principle of common standards which 
has been sanctioned by international agreement will be 
departed from. 

However, the method of rating on which the specifica- 
iion of 1917 was based proved to be unacceptable to 
British manufacturers and purchasers of electrical 
machines, and in compliance with their urgent repre- 
sentations the new B.E.S.A. publication No. 168/1923 
was issued two months:ago, in which the customary 
British practice of rating on the basis of full load and 
overload was embodied. This proceeding did not con- 
stitute a repudiation of the international agreement, 
for a meeting of the Advisory Committee on Rating of 
the International Electrotechnical Commission was held 
at Geneva in November, 1922, at which sanction was 
given to the proposal for the adoption of the system 
for home use; moreover, the I.E.C. is considering the 
question of adopting the overload rating for industrial 
machines as an additional international standard. The 
rules provide that in no circumstances shall the maxi- 
mum temperatures exceed those laid down by the I.E.C., 
and that the international rating shall be indicated on 
the rating plate in addition to the British standard 
rating. 

An adinirable commentary on the new B.E.S.A. speci- 
fication was communicated to the Electrical World of 
April 7th, 1923, by Mr. Philip Torchio, chief electrical 
engineer of the New York Edison Company, who gave 
excellent reasons for the use of the double rating. 
Unlike, say, an oil engine, which has a fixed maximum 
output, an electrical dynamo or motor will carry almost 
any load that it is called upon to bear—for a time; this 
is an immense advantage in emergency, but is liable 
to be abused. Mr. Torchio points out that if the 
machines are normally rated up to the hilt, the user 
must himself ‘‘ derate’’ them in order to provide for a 
safe margin which can be drawn upon in time of need ; 
obviously it is far better that the margin should be 
fixed by the manufacturer, and that the user should be 
furnished with precise information as to the maker's 
views on the capabilities of his machine to meet both 
normal and abnormal conditions of service. This was 
in fact universal practice before the war, but, as Mr. 
Torchio remarks, the permissible percentages yand 
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duration of overloud Lad never been standardised, во 
that fair comparisons could not be made between rival 
machines, and hence the proposal to adopt one uniform 
rating with a fixed rise of temperature '' suddenly met 
with the favour of many.” 

Mr. Torchio, however, whilst cordially upproving of 


the new British specification, has а new solution to the | 


problem to offer, which appears to be worthy of serious 
attention, as it purports to combine the advantages of 
both systems of rating. He proposes that for acceptance 
tests the overload tests alone shall be applied, and that 
the ultimate temperature to be reached bv the machine 
on overload shall be prescribed, “© regardless of whether 
it shall require one hour, or two or more, with the 
overload kept constant." He states that within a period 
of two hours on overload '' rotating machines in general 
reach within two or three degrees of the ultimate tem- 
perature even in the case of the largest size units." In 
support of this proposition he refers to the advanced 
knowledge now available as to the relation between 
temperature and life of fibrous insulation, which can 
withstand safely for short periods a temperature as high 
ах 160 deg. C., and continuously a temperature of 120 
deg. C. for over two vears without being destroyed. Ву 
his method of rating, machines can be rated ‘ for normal 


load with a rise of temperature that will produce the. 


longest and most economical life, and for overloads with 
a rise that will not endanger the safe operation of the 
machine when carrying the occasional heavier load de- 
mands of the service as the demands arise." The de- 
signer will seek to obtain the highest efticiency and power 
factor possible at normal load, and will be able to give 
increased overload capacity at the same cost with a 
reduced efficiency on overload. | 

At first sight it may appear that Mr. Torchio’s sugges- 
tion practically amounts to a return to the I.E.C. single 
rating, with the substitution of the term ‘‘ overload,” 
for ‘‘ normal load ” at the maximum temperature; but 
this is not the case. It would be more correct, we be- 
lieve, to say that the scheme is equivalent in effect to 
retaining that rating, with the present maximum tem- 
p'erature. for normal continuous load, and extending the 
permissible temperature rise bv some 20 deg. C.—but 
specifving only the ultimate temperature attained with 
a definitely stated percentage of overload. There have 
heen indications of late that British manufacturers 
would not hesitate to run their machines continuously 
at temperatures materially higher than those at present 
ruling; and there is no donbt that occasional short runs 
at much higher temperatures can be permitted without 
risk. As knowledge advances practice should also pro- 
gress, and whilst the new B.E.S.A. specification will 
serve immediate needs, we trust that such proposals as 
that of Mr. Philip Torchio. whose wide experience com- 
mands respect, will be fully debated with a view to 


attaining the inost satisfactory solution of the rating 
problem. 
Кыс сысы а Су nd сан 


Wiru the certainty in view that at 
no distant date an enormous domestic 
load will be added to the existing and 
still increasing power load in our large 
towns, electricity supply undertakers 
have before them a problem that will not easily be solved 
—nainely, how to distribute energy on the large scale. 
Even now the question has become acute in some areas 
—it will be noted in this issue that at Leeds the number 
of feeders is well over 500. А few years ago the subject 
мах raised hy Mr, €. A. Gillin at an I.M.E.A. Conven- 
tion, and at the time we expressed the view that high- 
pressnre a.c. distribution to points as near the actual 
load as possible, with transformers in kiosks or street 
boxes, nfforded the most practical solution to the prob- 
lem. To continue distribution with direct current over 
large areas from a central generating station will become 
impracticable on account of the excessive cost of low- 
pressure mains.- An alternative, or compromise, in the 
case of industrial areas where a change from d.c. to 


The Distribu- 
tion of 
Electricity. 


а.с. would be too costly is foreshadowed by the new 
developments in rectifiers which are in progress. Al- 
ready the mercury-vapour rectifier is inade in fairly 
large sizes, both with steel and with glass containers, 
and it is more than possible that rectifiers or the 
thermionic type, which are at present of small output, 
will in due course be developed to deal with large 
outputs; such apparatus, being free from rotating 
parts, are well adapted for automatic operation and 
control, and in this connection the methods adopted bv 
the Birmingham Corporation, under the direction of 
the city electrical engineer. Mr. R. A. Chattock, which 
we described in our iast issue, are worthy of close 
attention. In Manchester also, under Mr. S. A. Pearce, 
interesting developments are under way. 

But even when the low-pressure distribution problein 
is solved, there will remain another of scarcely less 
difficulty—that of high-pressure distribution. It is 
interesting to note that in the United States a method 
is being tried of which as yet few examples are to be 
found in this country—namely, that of running extra- 
high-pressure ring mains overhead round the outskirts 
of the town to be served. This system has been adopted 
at Pittsburgh, where a steel tower line with two circuits 
working at 66,000 volts has been erected round the city, 
feeding sub-stations at intervals. At Detroit. also, a 
power line runs halfway round the city, at 120,000 volts. 
Many difficulties, however, have been met with, not least 
of which is that of procuring wavleaves in suburban 
districts. In this country overhead lines would not be 
tolerated so close to the densely-populated areas; the 
mains will have to be put underground, 

The ring-main system has the great advantage of pro- 
viding a supply at any point on it from both directions, 
but when the district served is of large area and the 
whole supply is generated at one point, the distance 
of transmission becomes excessive, and numerous 
operating and controlling difficulties arise. 


PowvER and jam for the British 


Indian manufacturer are contained in the re- 


‚ Public Tenders. port of the Indian Railway Industries 


Committee, a copy of which has been 


received at the Department of Overseas Trade. We will 
reverse the usual order and first take the jam. It is in 
the form of whole-hearted commendation of United 


Kingdom industrialists, who, savs the report, are well- 
known to be fighting with backs to the wall in order to 
keep their works open and their men employed. For 
this purpose, it is added, they are quoting prices which 
in some cases at any rate are believed to be below the 
commercial cost of production. The case in point was 
à tender for 3,000 railway wagons of different types, 
but there is no doubt that many firins have adopted a 
similar course in order either to retain an old and 
valued customer on their books or to gain a footing in 
à new direction where future prospective business ap- 
peared to warrant an initial sacrifice. Though sales 
managers, and indeed shareholders, are thoroughly 
aware of the difficulty of competing against low ex- 
change countries, and at the same time paving divi- 
dends, it is gratifying to hear the Indian Connnittee's 
appreciation, partieularly in view of the criticism so 
often levelled against the British manufacturer that he is 
unaccommodating and will make no concessions in his 
prices. The contract for the wagons in question was 
obtained by a British firm in the face of 43 other tenders 
from eight countries in all, the lowest satisfactory 
Indian offer being 50 per cent. higher than the lowest 
English tender. Now we come to the powder. The 
Committee was appointed to consider what steps should 
be taken to ensure that as large an amount as possible 
of the funds to be spent on rehabilitating the railwavs 
during the next five years should be spent in India. It 
makes a general recommendation that if the principle 
of guaranteeing orders to Indian industries be accepted 
as a legitimate means of encouraging industries in 
India, the guaranteed price should;^us a rule] be fixed 
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in accordance with existing practice, vzz., the c.i.f. 
price: of the imported article: of similar quality, plus 
import duty. The Committee proceeds to make a 
special recommendation regarding products which in- 
volve elaborate fabrication and large bodies of skilled 
labour. It hud in mind the locomotives on which the 
Indian makers were. so fiercely undercut, but electrical 
upparatus also would doubtless come into question. If 
such specialised industries are to be developed—or rather 
kept alive—in India, the Committee state that they must 
receive some form of protection or Government assist- 
ance. We do not suggest that the British engineering 
industry will immediately be confronted with a very 
high tariff wall in India, but there is cause to fear that 
the party which favours an extremely protective policy 
is gaining adherents. The revisions which the Commit- 
tee proceeds to recommend in the rules for the purchase 


of public stores are obviously designed to discourage . 


buying, abroad unless there is a definite threat to 
economy or efficiency by turning to Indian industry. ` 


Frox the ‘immediate standpoint of 

Transportation the general public the subject of railway 
and Trade. and other traffic charges is a personal 
one bearing on daily travel, because it 

aiec journeys to and from the place of employment or 
travels in the course of business, or journeys while on 
pleasure or recreation bent. But it affects everybody in 
connections which are quite as important as an economy 
of a few shillings a week: Rates reductions and classi- 
fication revisions may affect many of the commodities 
used in daily life—only in a small way for the individual 
article it is true, but in a considerable way taking 
supplies all round and in the bulk. Even then, how- 
ever, the limit of the public interest in the matter is 
not reached. These personal or household affairs, while 
they are the direct interest of the millions of consumers 
of everything, have an effect on' industry because they, 
in however small a degree, advantage those who are em- 
ployed in industry. But industry as industry is also 
directly concerned in securing reductions and reason- 
able classification revisions to assist trade revival. 
Consequently the attention that has been devoted to the 
matter by trade and other associations, &c., is more 
than justified. Reference was made to the matter at the 
annual meeting of the London Chamber of Conunerce 
last week. The president (Lord Kylsant) said that the 
substantial ‘‘cuts’’ in railway rates which had lately 
been announced were a ‘‘ welcome instalment,’’ and 
should stimulate trade. Some of our industrial leaders 
hold that among the few remaining directions in.which 
they can reasonably look for means of reducing produc- 
tion costs that of railway rates is one of the chief. This 
being so, we may depend upon it that if railway authori- 
ties are unable to assist trade development to the full 
extent of their responsibility, there will inevitablv be 
an accelerated movement for utilising other means of 
transportation. If railway wages are to be maintained 
against the interests of the industries of the nation thev 
will be maintained to the disadvantage of the whole of 
our people, even against the interests of the railway 
wage-earners themselves. An aspect of the subject 
which we cannot afford to ignore is the cost of trans- 
' portation in its bearing upon export trade. Continental 
facilities on the-railwavs for encouraging export trade 
were a theme well to 'the fore in: electrical discussions 
years ago, and every British trade needs all the help 
that it can leeitimatelv be afforded in times when we 
ought to do evervthing possible to create emplovment. 
Lord Kylsant said it was certain that when a real revival 
of our overseas trade took place, the question of the 


various modes of transportation would assume greater | 


and special importance. The speaker was able to refer 
to the better relations that had recentlv been developed 
between the commercial community and the railway and 
shipping companies, This is verv satisfactory. of course, 
and it is desirable that it should continue. Railway 
and rond transport and overseas convevanċe are three 
parts of the one problem; they all bear especially on 


Colonial and foreign trade, and therefore form one of 
the leading items calling for unceasing attention from 
that section of electrical trade organisation which exists 
to secure the best conditions for manufacturers and 
traders. 


: THE period covered by the report of 

Great Britain’s the Ministry of ‘Transport upon the 

Tramways. tramways, light railways, and railless 

trolley systems of Great Britain— 

namely, 1921-22—cannot be said to have been normal, 

and therefore any comparison with the last pre-war year 

may be of interest, but of little real value in forming an 
idea of what has actually taken place in the industry. 

Thus, although instead of contributing to the rates, 
ihe tramways have fallen into the position of being 
partially dependent upon this form of “ subsidy ”’ 
(taking them as a whole), looked at from another angle 
business would appear to have improved. In spite of 
the fact that the car-mileage run decreased by 2.02 per 
cent. as compared with 1913-14, the number of pas- 
sengers carried increased by 28.90 per cent. This is a 
sign of the times reflecting the difliculties in the way 
of extension and the resultant overcrowding of our 
transport systems. 

The actual gross profit has increased, but the tramway 
Industry, in common with all others, has been heavily 
burdened with taxes, and the effect of this has been 
severely felt. In one direction at least economy was 
effected duri ing the year; the energy consumption per 
car-mile was reduced by about 1.6 per cent. as com- 
pared with the previous year. 

Upon the whole, we think that the industry will sur- 
vive the many obituary notices which make their 
appearance from time to time; improvement is begin- 
ning to be apparent, and the gradual return to normal 
trade conditions, by which the tramways are directly 
affected, will lead to a resumption of that progress 
which was checked by the war. 


Tue issue of the constitution and by- 
The Engineering laws of the Engineering Joint Council 
Joint Council. marks an important stage іп the 
| development of an organisation which is 
destined, we believe, to exercise powerful influence on 
the future of engineering in this country. It is defined 
as ' an advisory body without executive powers ''; 
founded by the Institutions of Civil, Mechanical, and 
Electrical Engineers and Naval Architects, it has framed 
rules for the admission of representatives of other engi- 
neering institutions of approved standing, and for the 
consideration of matters referred to it by other bodies 
whose membership is not necessarily confined to engi- 
neers; in due course, therefore, we may. expect the 
Council to becoine fully representative of the whole of the 
profession, and to be in a position to act on its behalf 
whenever occasion arises for the резо to speak with 
one authoritative voice. 

Hitherto the engineering interests have: not secured 
that share in the councils, of the nation to which they are 
entitled in virtue of the training and experience of their 
membership and the importance of the industries with 
which they are associated—industries upon which the 
stability and prosperity of the whole nation as a manu- 
facturing and exporting community and the safety of 
the country in time of war are ultimately dependent. 
We noted with gratification the election of several 
engineers to Parliament in November last, and should 
be glad to see their number greatlv increased, so that 
questions affecting the interests of the engineering indus- 


tries might be placed before the House of Commons in 


the proper light: but there is a still larger scope for 
action in other quarters which can be efficiently dealt 
with bv the Engineering Council, and we earnestly hope 
that it will miss no opportunity of taking part in public 
affairs. Passive watchfulness is of little service ; we look 
ty the Council for initiative and enterprise. for aggres- 
sion where necessary, and, above all, for leadership. 
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THE CLYDE VALLEY 33,000-VOLT INTERCONNECTOR CABLE. 


Biased Differential Protection. 


4. Each drum of cable pressure-tested at 66,000 volts 
for hour between cores and 40.000 volts for } hour 


between cores and lead. 
5. Bending test (made on a percentage of the drums); 


One of the largest 33,000-volt underground cables at 
present installed in the British Isles is that in the Clyde 
Valley, which is used to interconnect the Yoker and 
Clyde Mill electricity generating stations. 

It was constructed at the Pirelli-General Cable Works, 
Ltd. (one of the associated factories of the General Elec- 
tric Co., Ltd.), Southampton, and is of the three-core 
type, each core being of 0.2 sq. in. cross-sectional area, 
having round paper-insulated conductors, the three 
cores being laid up and made circular with impregnated- 
paper filling, and covered by a further belt of impreg- 
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Fic. 1.—Connections or McCoLL Protective SYSTEM. 


nated paper, lead sheathed, compounded jute served, 
aouble steel-tape armoured and compounded jute served 
overall. The cable is built for a working voltage of 
33,000 V, the centre point of the systein being earthed, 
and has the following dimensions: — Thickness of insula- 
tion—copper to соррег—0.512 іп. ; thickness of insula- 


Fic. 2.—Br4M RELAY GEAR. 


tlon— copper to lead ——0.354 in.; thickness of lead 
sheath, 0.15 in.; thickness of each steel tape, .06 in.; 
overall diameter, 3.55 1n. ; weight per mile, 38.5 tons. 

The cable was manufactured in lengths of 200-220 
yards, its total length being 153 miles. The tests made 
in the works on each length during the lead-cased stage 
pave the following results :— 

1. Insulation resistance measured at 400 volts, d.c. 
after 24 hours’ immersion in water—250 megohms per 
mile average. 

2. Inductive capacity measured between one core 
and the other two and earth at 400 volts d.c.—0.29 
microfarads per mile average. 

3. Conductor resistance checked after 24 hours in 
water. 


tc. 3.—Bream Revays, MOUNTED. 


a three-yard sample bent three times in each direction to 
a radius equal to ten times the diameter of the cable; 
no sample so tested broke down at less than 120,000 
volts between cores or 80,000 volts between cores and 
lead. 

6. A dielectric loss test was made at voltages up to 
50 per cent. above working pressure in all cases. 

When the cable had reached the finished stage, further 
tests were inade as a check, and, in addition, samples 
of the cable were subjected to special pressure tests, as 
follows: .— 

Sample No. l, was tested by applying and gradually 
raising the pressure between two cores until the testing 


Fic. 4.—CunnrzNT TRANSFORMER. 


ends flashed over. the voltage at which this occurred 
being 192,000 volis between cores; a similar test was 
made between the cores and sheath up to a voltage of 
120,000 V, but the cable was not broken down. 

Sample No. 2.—To ascertain what would happen if 
the cable were run at a considerably higher voltage for 
a long period of time, a length was subjected to a three- 
phase pressure of 100,000 volts between cores for a 
period of six hours; at the end of this time, although 
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it had not broken down, the cable was dissected, and 
it was found that in some places the paper was very 
slightly carbonised, which, of course, was to be expected. 

Sample No. 3 was subjected to a three-phase pressure 
of 60,000 volts between cores, which is nearly double 
the normal working pressure, for 24 hours continu- 


e 
ously; at the end of this time the cable was opened, 


^. 


and it was found that absolutely по carbonising of 
paper, either in the insulation of the cores or in the 
fillings, had taken place. 

The particular features to be observed from the test 


results are that the cable itself has an exceedingly high. 


breakdown voltage and, further, that it will stand for 
a considerable time very great increases of pressure. 

The G.E.C. biased differential (McColl) protective 
system is used for protecting this 
cable, the main feature of the system 
being the use of a relay having a 
definite bias,* the operation of which 
depends primarily upon an out-of- 
balance current being set up in the 
auxiliary relay circuit due to the 
fact that more current flows into a 
feeder than flows out of it when a 
leak occurs. The current is pro- 
duced in the relay circuit by means 
of current transformers at opposite 
ends of tlie feeder, the secondaries of 
which are connected for circulating 
current and in series with the relays 
by means of pilot wires. 

The Clyde Valley interconnector 
has an 18,000-kVA, 11,000/33,000- 
volt transformer bank at each end, 
as shown in fig. 1. Likewise a 
1,500-kVA bank. of booster trans- 
formers is placed at each end to com- 
pensate for drop in line and induc- 
tive drop in the main transformers 
at low power factors. The series 
transformers for the protective gear 


are connected in tlie 11,000-volt side Fic. 


at each end, and include within their 
protection the main transformer banks, booster banks, 
and cable. The main transformer banks are 11,000- 
volt delta and 33,000-volt star, the neutral point of the 
33,000-volt side being earthed solid on one bank and 
through a spark gap on the other bank. 

The protective apparatus presents some features of 
interest. Тһе relavs are of the beam type, with main 
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Fic. 5.—HANDLING THE CABLE ON THE BANK OF THE CLYDE. 


and restraining coils, fig. 2; in fig. 3 they are shown 
in position on a pedestal on the switchboard gallery. 
The beam and coils are built up on the laminated-iron 
circuit which forms the basis of the apparatus, the beam 
being of aluminium on substantial pivots, and the 
coils are wound upon bobbins of solid black Bakelite. 
A particular feature is the entire avoidance of eddy- 
current losses, which often 
occasion trouble in metallic 


E bobbins. 


. Moulded insulation is also 
used for the terminal blocks 
and for the trip contact 
supports; the latter are 
usually designed to take 
carbon contacts, this ma- 
terial being the only one 
available that is definitely 
free from sulphurous corro- 
sion which produces an in- 
sulating film on metals. 
Silveroid, the most satis- 
factory metal from this 
point of view, is used for 
low tripping voltages. The 
fulcrum pins are displaced 
from the middle of the beam 
away from the restraining 
coil sufficiently to give the 
latter а 5 per cent, bias over 
the operating coil; further 
regulation of the bias may 
be obtained by duplicate re- 
sistances at one end of the 
feeder, e.g., three for a 
three-phase circuit, which may be regulated to increase 
the bias of the relays by allowing a greater percentage 
of the transformer -current to be diverted through the 
restraining coil. | 

The instrument transformers were made аё. the 
G.E.C. associated Chamberlain. &. Hookham works, and 
are of the tube type “ T ". (fig. 4). The primary wind- 
ing consists of a few turns of copper strip passing 
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6.—1.АҮІХС THE CABLE ACROSS THE CLYDE. 


through Bakelite tubes; the latter are of sufficient 
length to withstand a flash-over voltage greater than 
five times the normal working voltage, and are thus 
capable of dealing with surges and other transient 
phenomena. To resist the forces that tend to disrupt 
the primary winding under short-circuit conditions, 
the two long sides of the rectangular coil are supported 
by four steel bolts, the tubes being maintained in their 
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correct positions by spacing pieces. The secondary 
winding consists of a former-wound coil impregnated 
with insulating varnish, after all moisture has been 
removed in a vacuum chamber. The core is built up 
of non-ageing silicon steel. stampings and the joints 
are imbricated in order to reduce their magnetic 
reluctance. After assembly, the core is clamped be- 
tween two brackets provided with feet for bolting the 
transformer on to its support. 

The laying of the cable gave rise to several problems. 
` Along part of this route it was carried alongside the 
bank of the River Clvde, and fig. 5 gives some idea of 
the work done in handling the cable and avoiding the 
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Fic. 7.—A 33.000-V CABLE JOINT. 


various obstacles which were met with during the lay- 
ing. It was necessary to cross the River Clyde, two 
lengths of cable being made specially for this purpose, 
which, with ihe exception of being double wire-armoured 
instead of steel-taped, were of standard construction. 
The actual process of laving the cable across the River 
Clyde is shown in fig. 6. 


The tvpe of joint used was of plain and simple con- 


struction, in which the three cores of the cable were 
separated and jointed in a horizontal plane as shown 
in fig. 7. After the joints were made, a lead box was 
put round them, and the concluding illustration (fig. 8) 
shows the lead box ready for the coinpound to be poured 
ir and the containing cast-iron* box placed in position 
outside. 


Tests taken on demonstration joints at the works were 
as follows: — | 

1. Routine test at double working pressure, t.e., 
66,000 volts between cores and 40,000 volts between 
cores and earth. 

2. Breakdown test—in this case, as before, the limit- 
ing voltage was that at which the testing ends flashed 
over, t.e., between cores 176,000 volts, cores to earth 
87,000 volts; the joint was not broken down. 

3. A six-hour test at double working pressure was 
made with the joint heated to 80 deg. C., after which 
the pressure was raised and the joint broke down at 
80,000 volts between conductors. 


Fic. 8.—CoMPLETED JOINT. 


The specified tests after laying are 92,000 volts be- 
tween cores and 56,000 volts to earth, made with d.c. 
as owing to the length of the main an a.c. test is im- 
practicable. 

The pilot cable used in connection with the relays of 
the McColl svstem contains three cores each of 7/20 
S.W.G. copper wires insulated with impregnated paper. 
but not provided with any copper shield. Laid up 
with the relay cores are two pairs of 1/20 telephone 
conductors, each insulated with impregnated paper. 
The whole’ cable is made circulag with impregnated 
paper filling, and served with an outer belt also of im- 
pregnated. paper. The cable is then lead-sheathed, 
compounded jute served, double steel tape armoured. 
and compounded jute served overall. 
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THE DEPRECIATION OF PLANT AND MACHINERY. 


By HERBERT G. CLAYTON. 


IN the course of running an engineering works, it will 
be found that, in addition to the customary *''over- 
head " charges, there is a further expense arising, 
against which it is necessary to make adequate pro- 
vision. 

The expense referred to is known as '' depreciation," 
and, owing to the fact that in many cases machinery 
can be used with little apparent wear, there is a ten- 
dency—especially in small engineering works—to over- 
look or ignore this important matter. On looking 
thoroughly into the matter of costs, however, it is 
obvious that as machinery installed is an asset to the 


x i 


firm, any diminution in its value is actually and sub- 
stantially a direct financial loss in the same way as 
the payment of rent, lighting, postages, salaries, &c.. 
and, finally, this loss should be treated in. precisely the 
same manner; that is to say, written off against 
revenue. 

In order, therefore, to meet this contingency in 3 
correct manner, a depreciation account should be 
opened in the ‘‘ nominal" ledger, and to this account 
should be debited periodically the amount considered 
necessary on the firm's machinery; similarly, the sum 
arrived at for depreciation purposes should be 
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credited to the machinery account in the ledger, thus 
writing off—or reducing—the purchase price, as, of 
course, the price paid will have been already debited 
to the last-mentioned account. | 

If machinery were not depreciated methodically, it 
will readily be seen that when new motors or apparatus 
became necessary for the continuance of the business, 
fresh capital would have to be found, and in many cases 
such & course might be extremely undesirable, and, 
indeed, impossible. | 

In dealing with the principles of depreciation, an 
important fact to bear in mind is the possibility of a 
particular machine’s being superseded by a later and 
better model before it is actually worn out. This, how- 
ever, can be guarded against to a great extent by an 
adequate sum being written off periodically. This 
point illustrates the importance of keeping a proper 
account for expenses of this nature. It is well to 
remark here that the term. “© depreciation ’’ indicates 
a permanent decrease in the value of an asset. and 
covers more than mere wear and tear. | Furthermore, 
it is not influenced Ьу temporary market fluctuations. 

The two methods generally adopted in dealing with 
depreciation are known as:— | 


(1) The fixed instalment method. 
(2) The diminishing balance method. 


In (1) an agreed proportion of the purchase price is 
written off at certain intervals. and in this wav the 
asset is. reduced eraduallv in the books of a firm to 
correspond with its actual value at date. Before a 
concrete example of depreciation is dealt with, other 
considerations arise, namely : — | 

(a) The original cost of the machinery. — 

(b) The probable duration or “ life.’’ 

(c) The final or ‘scrap ” value.. 


When these three points have been ascertained, the 
position becomes clearer and can be worked out on the 
following lines :— | | 

If machinerv were purchased for (sav) £250. the 
period of its duration estimated at ten vears. and the 
scrap value considered good for £25. it is ohvious that 
£250. less £25. equals £225. which must he written 
off in the ‘‘ life ” of the asset—that is. ten years. This. 
of course. equals £22 10s. annuallv. and. therefore. is 
the sum which must he debited to the depreciation 
account and credited to the machinerv account. Tt 
will he seen bv this method that at the end of the esti- 
mated period the loss sustained bv virtue of the worn 
condition of the asset will have been provided for, and 


only the residuary value of £25 will remain outstand- 
ing. | 
In (2) the diminishing balance system, а fixed rate 
percentage on the annual balance of the asset is written 
off. For example, if machinery were purchased for 
£250, and depreciated at 10 per cent, per annum, in 
ten years' time there would be a balance remaining of 
approximately £87 3s. 6d. Under this second method 
10 per cent. would be deducted from £250 in the first 
year, leaving a balance to carry down of £225. In 
the second year, 10 per cent. of £225 would be deducted 
and the amount of £202 10s. carried down, and this 
process would be continued for the entire period. 
Therefore, it will be seen that the amount depreciated 
each succeeding year would be less and less, and this 
method is held to be justified for the following reason : 
When machinery is first purchased, the cost of repairs 
and renewals are light, and at this period depreciation 
is at its heaviest. Later on, however, as the machinery 
begins to wear, defects will develop and the cost of 
repairs commence, and at this stage the depreciation 
will become lighter and lighter. In -the. concluding 
years, when the amount for repairs and renewals will 
be at its heaviest figure, the sum being written off for 
depreciation will be very low. | О 
he total of the depreciation account in the 

“ nominal” ledger is eventually closed by transfer 
to the profit and loss account in the same manner as 
all other charges against revenue, | 

It is maintained by some cost accountants that the 
item of depreciation should be included in the usual 
costs accounts, but to arrive at an accurate percentage 
is rather a complex problem. In any case it is esgen- 
tial that finally it is really taken into account ag an 
indirect cost on all work turned out. 

The usual rates allowed for depreciation are as fol- 


lows :— | 
Furniture and fixtures ... 5% 
Switchgear 435 
Machinery 73—105 — 
Rolling stock 108—152 


It may be noted that depreciation of assets is not 
compulsory. and it is a matter for the decision of the 
proprietor himself, who must act in accordance with 
his own judgment. It is, however, felt that the fore- 
going remarks may be useful to anv small engineer, 
who, although not fully commercially trained, is 
endeavouring to place his business оп a sound ‘financial 
basis bv the adoption of a correct and cautious admin- 
istrative policy. | | 


THE FINANCIAL ASPECT OF SMALL POWER STATIONS. 


By E. J. 


THE financial success of small power stations involves a 
problem of no mean dimensions. The problem exists 
also in large supply companies, but its aspect is not so 
formidable as with smaller stations. The proportion of 
capital charges to revenue is not so high in large com- 
panies as in small ones, and much discretion in expendi- 
ture allocation is necessary to reduce production costs to 
achieve the largest difference possible between expendi- 
ture and revenue. | uu 

Land, building, and plant costs are the biggest 
factors in capital outlay, and it is in these the greatest 
mequality is found. For example, the outlay involved 
in these three items for a 200-kilowatt station might be 
approximately £9,000; for a 1,000-kilowatt station, 
£30,000 ; and for a 5,000-kilowatt station, £90,000, 
assuming the same type of installation and land values 
to be equal in all cases. This gives а cost per plant 
Kilowatt of £45, £30, and #18 respectively, and shows 
Б Proportionately higher capital charge on the smaller 
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station. "This charge must be met from revenue before 
any money is available as dividends. To meet it suc- 
cessfully the cost of production must be cut to a mini- 
mum, and the earning capacity of the station main- 
tained at a maximum; the load factor of the station 
niust be high. AN 

Cost of production may be divided under two head- 
ings—running expenses and administration expenses, 
The first includes fuel, oil, water, stores, repairs, and 
wages; the second, directors’ fees, salaries, rates and 
taxes, insurance, and incidental expenses. 

In the first, little economy is possible. The cost of 
running the plant varies in almost direct proportion 
to the load. Fuel, oil, and water consumption are de- 
pendent upon the station output, and the staff directly 
connected with the running of the plant must be niain- 
tained in proportion to the number of working hours. 

Under the second heading, much may be done to 
minimise expenses. In al] small stations directors' fees 
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should be merely nominal. The duties devolving upon 
them are small compared with those falling upon the 
directors of larger companies, and their interest is 
usually provided for by their share holding. 

The question of salaried staff is an important one. 
Much money may be wasted if the company is over- 
stufied, but similarly, the economic working of the sta- 
tion may be considerably impaired if the staff is cut too 
fine. For a 200-kilowatt station а competent engineer 
to act as engineer and manager would be sufficient to 
supervise the working of the entire installation. Under 
him should be an outside engineer responsible for all 
matters relating to distribution and supply, and upon 
whom should devolve the duties of sales engineer. Two 
clerks, a junior, and a meter reader should be sufficient 
to cope with the general clerical services of the companv. 
Two linesmen would be necessarv to assist the outside 
engineer in the maintenance of the distribution svstem, 
casual labour being employed as required. With slight 
modifications to suit specific circumstances, such a staff 
should be capable of maintaining the installation, 

The earning capacity of the station is governed by 
the load factor. The higher the load factor the greater 
the earning capacity. The ideal station is one in which 
the load factor is 100 per cent., but it is not a prac- 
ticable proposition. To achieve this. the full rated 
output of the station must be delivered continuously 
day and night without variation. A 200-kilowatt sta- 
tion would have to deliver 200X&,760=1,752,000 kWh 
each year. Load factors obtained in practice vary be- 
tween 10 per cent. for a purely lighting load to 40 
per cent. for an all-power load. 

If, then, the station is supplving current for lighting 
purposes only, it means that the plant will ve idle a 
greater portion of the 24 hours. The number of kWh 
taken by consumers will be small, and the high cost in 
order that the total income may cover cost of production, 
provide for depreciation, and give a reasonable return on 
the share capital. 
will tend to increase the load factor and give a lower 
cost per kWh. 

The provision of a suitable power load is everything 
to the small station supplying a rural district, and 
upon this provision the success of the station depends. 
lf no power load is possible, the cost per kWh 1ог light- 
ing may beconie so excessive as to prohibit the use of 
electricity. In small power stations the lighting load 
must be extensively and judiciously cultivated. It is 
useless working up a load that gives a very high peak 
load for one or two hours and a very small average load 
for the remainder of the twenty-four. Buildings, such 
as hospitals, theatres, municipal refuse yards, and 
bakeries that would vield a good load outside tlie peak- 
load period should be well canvassed. It 15 to the day 
power load that the sales engineer must give special 
attention. Iis sales campaign in this direction must be 
thorough and extensive, and as a part of his plan the 
relative importance of canvassing and advertising must 
not be overlooked. | 

To consider the two individually : — 

C'anvassing.—Form letters to prospective consumers 
are useful as an introduction to business. Their word- 
ing should be such that the reader's attention is gained 
а! the start. They should be full of live interest and 
sound argument. Individual letters сап be used in 
special cases or to follow up form letters. This sort 
of canvassing costs little, and is productive of good 
results. 

An individual letter that resulted in business is given 
below as an example. It was sent from the sales engi- 
neer of a small supply coinpany desirous of increasing 
his power load to the owner of a motor garave and 
workshop. It ran:— 

'" If you were offered £25 for nothing. would vou 
refuse it? This is the essence of my offer to you. 

'* You have an oil engine of 24 horse-power working 
on an average 24 hours per week. To run this costs vou 
roughly £50 in the year. Much of this outlay is 
wasted. When you have only occasional use for your 


A mixed lighting and power load- 


machines you must either keep your engine running and 
doing no work or else be constantly stopping and start- 
ing it. This is not only inconvenient, it is un- 
economical. It means loss of time and money. You 
cannot start your machines immediately if your engine 
is shut down. 

“ With an electric motor this is avoided. You can 
start and stop it when necessary without loss in time 
or money. Moreover, there is no noise or smell, 

“ Electric motors save money. Sell your oil engine 
to a less enterprisiug man than yourself. You could 
probably obtain £40 for it, and with this you could buy 
a motor of equal power. 

‘ Assuming the amount of work done by the machines 
to be the same, you would effect a saving of about 15 per 
cent. in the number of hours worked. At 3d. per unit 
the motor would cost you £25 per year to run, thus 
saving £25. 

“This is the £25 I olfer you. Will you accept it?” 

Advertising.—As an indirect method of securing busi- 
ness, advertising 15 the only satisfactory one. The re- 
sults obtained from general advertising аге not easily 
estimated, but there is no doubt that a scheme well 
advertised pays. The question is, to what extent shall 
advertising be carried out? It costs money, and in a 
small power station the amount available for advertising 
cannot be large. The sales engineer has to decide, there- 
fore, how best to expend the money allotted to him: 

A sinall attractive advertisement in the local papers 
recommending the use of electricity tor various purposes 
is Useful, 

A still more attractive ТТЕ is the '' talking 
sign.” This is one that appears letter by letter until 
the advertisement is complete, and then blotted out, the 
whole operation being repeated for as long as required. 
Such phrases as ''Use electricity,” ‘Electricity for 
liwhting and power" displayed in some conspicuous 
part of the town attract attention, and, by their con- 
tinual repetition, impress themselves upon the mind of 
the observer. These signs are not expensive to con- 
struct, and if well designed consume a minimum of 
energy. | 

Flashing signs are also useful and somewhat cheaper 
both in the cost of construction and operation, but their 
use as an advertising medinm has not such far-reaching 
results as that of the '' talking sign.” 

If the company has a town office, an attractive window 
display will also prove of value. It is here that electric 
comforts and labour-saving devices can be shown and 
operated, An enterprising sales engineer will give 
special attention to this display. It interests prospec- 
tive consumers and produces good results with little 
expenditure. — Interest once created, the demand soon 
follows. 

In eonelusion, the following figures are given as ан 
example of what is possible in small power stations. 

The case is that of a station of 200-kilowatts capacity. 
The share capital of the company is £25,000, made up 
of 10,000 £1 preference shares bearing interest at 6 
per eent., and 15,000 €l ordinary shares. To meet 
capital and recurrent expenditure all. the preference 
shares have been allotted and 12.000 ordinary. 

Capital expenditure 15 made up as follows :—- 


£ 
Purchase of land — ... SUR сы en ее 500 
buildings T 2,500 (1) 


Two 100-5 W Кр este (oil ngo) 6.000 (2) 
Switehboards, switchgear, & instruments 500 (3) 


WH kW, 2X-vclt battery... ks e. 8400. (4) 
Cable aaa m" Es a -— we З.Ю (5) 
Meters ... "- T T Е, .. 1,500 (6) 
Foundations — ... "T гы — s 200 (7) 
Poles, &c. "T" is 25 T" 730 (8) í 
Fittings for street lighting - e T 135 (9) 
Incidentals ВЕ" - x is oe 100 (10) 
£17,655 
Preliminary expenses on E .. 1,000 


+ £18,655 


i і 
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Annual expenditure is:— £ 
Fees to four directors, at £50 ' 900 
Engineer and manager 400 
Outside engineer 300 
Two linesmen T" e 440 
Four power-house attendants 840 
Fuel oil Ж к 1,800 
Oil, stores, &с. мы 400 
Repairs, renewals, Ke. 200 

Overhead charges : — 

Clerical staff 575 
Meter reader 150 
Insurance 145 
Advertising  ... 200 
Rates and taxes б га} S 30 
Stationery, postage, and sundries 250 

£5,930 


The earning capacity of the station is based on a load , 


factor of 25 per cent. In the diagram (fig. 1) the load 
curve for a period of 24 hours in December is given. 
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This diagram shows a load factor of 37 per cent., 
which might reasonably be expected to fall to about 18 
per cent. for the summer months. 

At 25 per cent. load factor (average) the output of 
the station is 438,000 kWh. Allowing 10 per cent. loss 
in transmission, the resultant number of kWh sold will 
be 394,200. At 5d. per kWh (average for lighting and 
power) the earning capacity of the station is £8,212. 
Add to this rent for meters, estimated at £180, and 
the total revenue becomes £8,392. | 

‘Depreciation is allowed for on items 1 to 10 at 5 per 
cent. | 
On trading. therefore, we have the following :— 


£ £. 


Annual working expendi- Total revenue 8,392 
ture... pe mE 
Depreciation 657 
Profit 1,605 
£8 392 £8,392 


Out of profit, 6 per cent. оп £10,000 is. distributed 
as dividends to the preference shareholders. This 
leaves a balance of £1,005. On the ordinary shares a 
dividend of 7 per cent. might be declared, leaving a 
final balance to be carried forward of £165. 

Reference to the load curve shows that between the 
hours of 7.30 a.m. and 5 p.m. there is a good power 
load, but during this period the maximum capacity of 
one set is never reached. The sales engineer should 
aim at increasing the load during this period to the full 
capacity of the set. This would provide.a further con- 
sumption of 152,685 kWh per annum, which, at 3d. per 
kWh, would bring in an additional £1,908 revenue. 
The additional cost for generation might amount to 
£930, thus giving a further clear profit of £978. 


Electric Railway Signalling in Russia.—Recently, at the 
Petrograd factorv of the Weak-current Electric Trust, the 
production of railway signalling equipment has been con- 
siderably increased. This factory produces 95 per cent. of the 
country's demand. The factory is engaged in preparing elec- 
tric signalling on the Alexandrovsky, Kursk, Southern, Ryaz- 
Ural, and other railways. The management of this factory is 
studying systems of electric railway signalling with the 
. Intention of using and combining the best systems, 
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Tomlinson Lee v. Peel. 
SLANDER ACTION BY ELECTRICAL ENGINEER. 


Мк. Justice DARLING and a special jury, in the King's Bench 
Division, on May 3rd, had before them an action brought by 
Mr. Harry Tomlinson Lee, ex-chief electrical engineer for. the 
borough of Wimbledon, against Mr. William Nicholson Peel, 
an alderman of the Wimbledon Town Council, claiming 
damages for alleged defamatory words spoken and published 
concerning the plaintiff as an electrical engineer. By his 
defence, defendant denied that he spoke or published the 
words complained of within the meaning alleged, and said. 
that if he did so they were spoken on а privileged occasion, 
and, alternatively, that they were true in substance and fact. 

Mr. H. Maddocks, K.C., and Mr. H. Jacobs, appeared for 
the plaintiff, and Mr. Holman Gregory, K.C., Mr. J. D. Cassels, 
and Mr. C. A. Collingwood for the defendant. 

Mr. Mappocks, opening the раі з case to the jury, said 
plaintiff was until January 81% of last year, chief electrical 
engineer for the Wimbledon Town Council. He had been in 
the Council's employ about 20 years, and on January 31st, 
1922, he was summarily dismissed. He was paid his salary 
for four months and told he was no longer to attend at the 
works. When the mutter came before the Council, no reason 
was given why he should be disinissed, and no reason had been 
given to that day. i 

In 1919, when a new chairm:n of the Electricity Committee 
wus appointed, the chairman read him a little homily as tọ 
his general behaviour, in which it was said that the Committee 
had arrived at a unanimous decision to increase his salary. 
It further said among other things that the Committee had 
to remind him that the Council required its officials '' to 
abstain rigorously from taking any part in local elections,” 
and ''earnestly advises you to abstain from intoxicants.” 

With regard to his taking part in any election, the Mayor 

- asked Mr. Lee to lend him a car, and Mr. Lee lent him one. 
Who could blame him for that? As to intoxicants, nobody 
could say that Mr. Lee was addicted to drink. Notwithstand- 
ing the homily and allegations, in May, 1920, they gave him 
another £100 а year. Not a word of complaint was made to 
him after that homily was read to him, until suddenly in · 
January, 1922, he was informed that he had to go. He asked 
if he had done anything unprofessional, and the answer was 
«6 No." | | 

Mr. Peel was one of those who voted for Mr. Lee's dis- 

missal. A petition was signed by two thousand people asking 
for an inquiry. That the Council refused. On March 5th, 
at the South-Western Hotel, Wimbledon; Mr. Peel said to 
Mr. R. D. Pond, one of the signatories to the petition, '' Lee 
ought to have been dismissed ten years ago. He is incom- 
petent for his job and ought to be sacked." "That was one 
of the slanders complained of. : 
* Mr. Pond asked: “ Has he been drunk, or embezzled the 
Corrporation's money, or been leading an immoral life?’’. De- 
fendant said ‘‘ No," and Pond turned away saying: “I am 
hanged if I understand you." The following day there was.a 
meeting of the Council, at which Alderman Peel said that the 
Committee had invited Mr. Lee from time to time to change 
his ways, and had warned him. That was absolutely untrue. 
Mr. Peel claimed privilege in respect of it, but a privileged 
occasion must not be abused by making a statement that 
went bevond fair and proper speech. Mr. Lee had not been 
warned from time to time, and there was no reason why he 
should be dismissed. There was a by-election at Wimble- 
don, and Mr. Peel was interested in it because his father-th- 
law was a candidate, and Mr. Heaton was opposing him. So 
keen was the feeling at Wimbledon that this matter of plain- 
tiff's dismissal was made one of the '' planks of the platform.”’. 
Heaton supported Lee. and the other candidate the Council, 
and his son-in-law’s a^tion. 

Another member of the Council and defendant went round 
canvassing, and one elector would взу that he was told that 
in the best interests of the Council they ought to dismiss 
Mr. Tee. but in view of his long service and for the sake of 
his family they wanted to make the consequences as light 
48 possible for him, and therefore they were not stating any 
reasons for his dismissal. The innuendo was that if reasons 
were given for his dismissal, it micht do him a big injury— 
knowing as thev did all the time that there were no reasons 
for his dismissal. An action was brought bv the plaintiff 
against the Mavor, Mr. Mussell, on the words which were 
said in the presence of Mr. Peel—'' Those who wanted to do 
Mr. Lee the best service should not nress for definite reasons.” 
No justification was pleaded, but what was pleaded was that 
the mavor was protected by privilege. 

His LonpsuiP: What became of 
Mavor? 

CouNsEL: A verdict for the plaintiff for £250. 

Mr. Mappocks, continuing, said defendant gave particulars 
of the matters he alleged against plaintiff. One thing was 
that in 1921 Mr. Tee having extended the electricity under- 
taking to different places. was asked about a further exten- 
sion. He made a report. Не was looking ahead and his 
figure came to £130,000. He recommended the Council 


the action against the 
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to have a consultant, and Mesers. Sparks & Partners 
made a report, in which they suggested temporary matters at 
a cost of £9,000. It was put against Mr. Lee that that was 
one reason justifving his dismissal. 

Evidence was given by Mr. Ralph Dixon Pond in accord- 
ance with counsel's statement. 

Plaintiff, giving evidence, said that when the Mayor told 
him that the Electricity Committee had come to the conclu- 
sion that the Council and he must part company, he asked 
for & reason and could not get one. He was never invited 
to attend any Committee meetings to answer any charges, 
and Mr. Peel never asked him to explain his conduct. 

Mr. GREGORY (cross examining): Would you be surprised 
to hear that since you left it has seldom been necessary to 
use more than four boilers if they were kept clean?—No. 
The coal question was very serious in 1990, and the coal ob- 
tainable was very little better than dirt. 

Instead of a loss you estimated, in 1922 there was a profit?— 
I was responsible for that profit. | 

Witness said he estimated for a loss under certain conditions. 
It would surprise him to hear of an estimated profit of 

Mr. Grecory: Practically the whole of the difference ів 
arrived at by cleaning the boilers and keeping them, clean?— 
Nonsense, | 

How do you think the difference is arrived at®?—Primarily, 
the cost of coal; vou can get better coal at much lower cost. 
Wages are down by nearly half. and other incidentals not 
looked for in 1920, of which the present management got the 
benefit. He was estimating as if they were not auticipating 
anv increase or reduction. | 

Mr. JusricE DanriNa : You advocated raising the 8d. rate 
to 10d.?—On prime costs for labour and material, but since 
then costs have come down. Other electricity undertakings 
are making tig profits at the present moment. | 

Witness in further answers to Mr. Grecorv's questions doe. 
nied that he had ever given wav to drink. He said he 
had never been under the influence of drink. | 

He had never heen spoken to bv people connected with 
the Corporation about giving up drink. The onlv Committee 
reference to drink was in the homily of 1919. The last time 
he took intoxicants was in September, 1920. m 

The hearing was adjourned. ` | | 

At the resnmption of the hearing. on May 4th. replying to 
further questions by Mr. Holman Gregory, plaintiff denied 
that he used bad language in referring to members of the 
Electricity Committee and officials. 

Did Alderman Stewart. in Noyember, 1990, tell vou that the 
question of vour basic salary had been before the Committee 
and that its consideration had been deferred ?—Yes. : 

Did he tell vou that that step had been taken because the 
Committee were dissatisfied with the way in which vou were 
doing vour work, and the way in which you were drinking?—- 
Че did not nut it ke that. He said they were not favourshle 
to the increase although he was in accord with it, and that 


thev had brought the question of drinking forward. I added 


to his remarks: ''Tt seems to me they hring this up for no 
reason whatever, and it is a type of defence they are offering 
when they do not want to do anything which is iust." | 
Re-examining, Mr. Minnocks asked: From 1919 up to the 
time of your summary dismissal was any complaint made hy 
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the Council against vou?—No. . 

When Alderman Stewart ceased to be chairman of the Elec- 
tricity Committee in 1917, did he without solicitation give you 
a testimonial ?—He did, and I was surprised and gratified to 
receive it. | ' 

Counsel read the letter of Alderman Stewart. who said no 
chairman could have heen more lovally served than he had 
heen, and that '' Wimbledon is fortunate in having such a 
keen engineer and business manager ns vourself."' 

Chief Inspector C. M. Tenner. of Manningham police sta- 
tion, Bradford, said he met plaintiff at the Bradford Conven- 
tion in 1920, and on all occasions he was with him, plaintiff 
was sober. He thoncht plaintiff was nearly a teetotaller, 
becanse he drank во little. 

Without further evidence being called for plaintiff ft. this 
stage. on his Jordship’s suggestion, the case for the defence 
was proceeded with. 

Mr. Horman Grecory opening defendant's case to the jury. 
said his client was there to say that Mr. Lee was dismissed 
because the Committee had lost confidence in him, as thev had 
come to a stage when thev could not safely act on his advice. 
The electricity station had got into such a state that it was 
making a heavy loss. The Committee made а great mistake 
in not boldly stating that what thev were doing was because 
thev had lost confidence in him. They thought it would be 
to his interest not to define the reasons for his discharge, and 
thev did not. А 

Knowing that he was an ahle man and that for seme vears 
he had done his work well. they were driven to the conclusion 
that the condition of his mind and the position he was in were 
the result of the life he had been leading for the last few 
years. He, Counsel. was instructed that plaintiff spent a 
great deal of time in nublic houses, and unfortunately his 
weakness made him irritable. He resented friends’ efforta to 
help him, and he used bad language. The justification for 
what the Committee did was in the position of the works 
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to-day. The works had been run at an increasing profit from 
the moment he left. | Е т 

Mr. ARTHUR EDWIN MACKENZIE, the present manager of 
Wimbledon electricity works, said he attended оп sub-poena. 
The maximum output at the works during the winter prior 
to his appointment in April, 1922, was 2,725 kilowatts, the 
coal consumption being higher than it should have been. The 
old boilers were in a filthy condition, and he had them cleaned. 
The effect was to bring about a decrease in the coal consump- 
tion per unit generated. During last winter the maximum 
load was 3,700 kilowatts. He got a higher output for less 
coal consumption per unit. The price per unit was 8d. when 
he took charge, and in September, 1922, it was reduced to 
7d., and in April this vear to 6d. 

Mr. Greaory read a statement that in 1917 the works were 
worked at a loss af £4,220; 1918, £380 profit; 1919, £3,023 loss: 
1920, £1,629 profit; 1921, £3,699 loss; and for 1922, that was 
just before witness went to the works, a profit of £5,894 

Witness said he estimated a profit for 1923 of £25,000. 
Witness further said that his predecessor used water from the 
river Wandle. He had nothing to say about that, but it 
wanted treatment to prevent the scale-forming matter from 
entering the boilers. The water-treating plant was not working 
when he took over his duties. He had it repaired and used it.. 
He used at the works ordinary drinking water from the tK А 
mains. - 

Cross-examining, Mr. Mappocks asked: You don't attribute 
the wonderful developinent in the generating station to Mr. 
Mackenzie ?—Yes. з, [ 

Mr. Mappocks: Wages have dropped, coal has come down 
in price, coal strike stopped, all on account of Mr. Mackenzie? 
—No. Е | 

It ts not all due to vou?—Not all. 

The hearing was adjourned, and was resumed on May 7th. 

Mr. CHARLES SPARKS, senior partner of the firm of Messrs. 
Sparks & Partners, consulting electrical engineers, said in 
January, 1921, he was instructed to report upon the Wimble- 
don electricity plant. He made inquiries ав to the internal 
condition of the boilers, and plaintiff satisfied him that they 
Were in a reasonably good condition. 

Mr. ALFRED SHELDON, formerly Town Clerk to the Wimble- 
don Town Council, said he never saw plaintiff drunk in thé | 
ordinary acceptance of the word, but he had seen him on 
occasions when it was quite evident be had had drink. Since 
September, 1920, after plaintiff recovered from an illness, he 
had not seen any signs of mtoxication. - WG ЖУ 

DEFENDANT, giving evidence, said the statement which he 
was said to have made on March 2nd, 1922, of which com- - 
plaint was made, was substantially true. The words which 
he was alleged to have spoken in a Wimbledon hotel were 
never uttered. Mr. Pond asked him why plaintiff was dis- 
missed, and witness said: to him that, so far as he knew, meni- 
bers of the Electricity Committee and the Council had lost con- 
fidence in him. That was said in a whispered conversation. 
All that he said to Mr. Temple in answer to his question why 
plaintiff was dismissed was that, in his opinion, the Com- 
mittee and the Council had lost confidence.in him. +: -> 

Cross-examined : Witness said he never suggested plaintiff 
was dismissed for intemperance. There was an accumulation 
of reasons from 1909 to the time he was dismissed. 

Mr. Млрроскѕ: Do you know that not one word of Messrs. 
Sparks & Partners's report reflected on plaintiff ?—No. 

Would you say he is incompetent?—I don't want to sav, 
as а technical engineer, he is incampetent. 

You say he 1s unfit?—Yes. 

The hearing was adjourned. 


Irish Kinematograph .Co. (1929); Ltd., v. Wm. Coates and 
| оп. 

FoLLowiNG а hearing extending over three days, а Dublin 
City special jury, before Mr. Justice Pim, in the Irish Free 
State High Court, assessed damages, £%), against defendants, 
electrical contractors, Leinster Street, Dublin, in a suit by 
the plaintiffs for, as alleged, breach of contract in relation 
to the. sale of a motor-generator and accessories for a city 
picture house. His Lordship granted a stay of execution. 
The question in dispute was as to whether the generator could 
produce a steady arc suitable for kinema use. 


The Postmaster-General v. Sharp. 


AT Halifax County Court, last week, before Judge Bairstow, 
application was made on behalf of the Postmaster-General for 
consent, under the Telegraph Acts, to lay an underground 
cable in Lee Avenue, Skircoat Moor Road, in the face of re- 
fusal of permission by Alphonse.Sharp, owner and occupier of 
a house in the avenue. Other property-owners concerned had 
given permission. It was a private road, with a barrier at 
one end. Mr. Sharp was prepared to consent on payment 
of 5s. per year, but the Postmaster-General refused that pro- 
posal, contending that he had the right to lay the cable with- 
out payment, it being claimed that the avenue was a publi 
road. The Halifax Borough Engineer (Mr. A. C. 'Tinple) said 
the road was lighted at public expense, and.the public-haid had 
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twenty -years’ right of way, but he admitted that the Cor- 
poration wọuld not repair the footpath if it required it. His 
Honour gave consent for the cable to be laid, holding that 
the road came within the definition of Section 3 of the Tele- 
graph Act, 1892. 


, The Postmaster-General v. Winder. 


At Lancaster County Court, last Friday, the Postmaster- 
General applied for consent to lay a duct and cable along the 
back of Seaburn Road, Bare Morecambe.. Мг. W. A. Winder, 
of Broad Street, Bradford, the owner, opposed. His Honour 
Judge Bradley, in making an order for the cable to be laid, 
said that when a man was forced to give up his rights by 
statute he (the judge) did not feel inclined. to enforce coste, 
and in this case he would not do so. | Э TF 


| Alleged Radio Apparatus Fraud. 
AT Newcastle Police Court, on April 24th, Charles Jack. and 
leslie Bruce Machin were charged with conspiracy to de- 
fraud Marconi’s Wireless Telegraph Co.,. Ltd,, Alfred Ellis 
and Co., Ltd., and others, in connection with the purchase 
of radio apparatus and other electrical accessories to the value 


For the prosecution, it was stated that Jack had been before 
the Court previously, charged with obtaining credit by fraud 
and false pretences. ‘The evidence then brought forward led 
to further investigation which pointed to the complicity of 
other persons. This prisoner had traded .as the Gateshead 
Wireless. Co., and as the Jack Cinema Co. Machin traded 
under the stvle of the Tyne Electrical Co. Under these.names 
large purchases of electrical materials had been made and these 
were immediately disposed of. . When the position of any one 
of the “companies " became the subject of inquiries, the 
two accused, by a mutual arrangement, acted as sponsors for 
one another. Further inquiries were pending regarding other 
persons ‘who had obtained goods from the accused at very 
low prices. After the hearing of further evidence a remand 


was ordered. Bail’ was refused. . 
MM RR 


CORRESPONDENCE. 


Letters received by us after 5 p.m. en Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. "PP si jo 


Cleanliness in Wiring. 


Ах an old stager; it is very amusing to read the corres- 
pondence with reference to the above. "The alleged innova- 
tion by your correspondent has been in practice by our firm 
for the last 40 years, except as regards the white overalls. 


' Lowdon Bros. & Co. 
Dundee, May 5th, 1923. 
[A firm that was established in 1876 and is still '' going 


strong," may be counted on to know all that is worth know- 
ing about wiring work.—Eps. Erec. Rev.] - 


mE  Motor:-car Wiring.: ! 
I have been lately called to several instances of faulty wiring 


on motor cars, and I feel prompted to ask if there i8 a really . 


satisfactory make of cable to use on motor-cars—a cable that 
will stand oil, heat, water, dirt, and vibration, one that I 
could safely guarantee for five or ten years. 


Inquirer. 


May 6th, 1925. 


Power Factor. 


I note that your correspondent, Mr. W. E. Rogers, in his 
letter of the 27th inst., makes reference to certain types of 
single-phase motors as aids to power factor improvement; pre- 
sumably he refers to the commutator type of machine with 
shunt characteristics, as made by the Electro-Dynamic Con- 
struction Co., Ltd. 


This type of motor has a unity power factor on full load, and · 


is a direct opposite to the induction motor inasmuch as the 
power factor increases as the load decreases, a fact which 


should commend itself very strongly to power-station engi-: 


neers. 

The full-load power factor being unity, can very easily be 
demonstrated by the wattineter and volt-ammeter method. 
The no-load power factor can of course be checked in the same 
way, but the ahove method will not indicate whether the 
power factor Js leading or lagging. and in the absence of a 
power-factor indicating meter I suggest the following very 
simple but conclusive test :— " 

Connect the commutator motor to be tested and an induction 
motor in parallel, with an ammeter in the common circuit. . 


separately. 


The light-load currents р! the two machines should be noted . 


* 


It wil be apparent that if both machines have a lagging 
power factor the current indicated when both machines are 
running simultaneously will be greater than for one machine, 


the actual reading being dependent on the angles of lag of the 


respective machines. 

Now if the induction motor be started up and the current 
noted, then the’ commutator motor started, and if the 
current diminishes instead of increasing, it is obvious that one 
of the machines has a leading and the other a lagging power 
factor—and no one will accuse the induction motor of the 


former attainment. Оре 
Е. J. Timberlake. 
London. ` | 


Referring to the letter from Mr. W. E. Rogers, on the 
above subject, in your issue of April 27th, we have for a long 
time been convinced that steps must be taken to improve the 
power factor of industrial motor loads, and that the best way 
of doing it is to deal with the trouble at its source, i.e., our 
old friend, the induction motor. n | a 

We have made some headway, and hope to get further yet. 
Up to date we can offer single-phase commutator-type motors 
which will operute at leading power factor at light load and 
unity power factor at full load. Also a polyphase motor’ (with- 
out commutators) in sizes over 30 h.p., which can be arranged 
for a power factor of 0.7 leading or for unity power factor. 

These are commercial and practical machines at reasonable 
cost, not freaks, and they are available for Mr. Rogers or 
any one else who wants them. | * " 
Industrial Electroplant, Lfd. 
May "th, 1923. T M ODORE | | 


А 
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Westminster, 


Mr. W. E. Rogers raises several interesting points in your 
issue of April 27th. While generally, in agreement with him, 
і would like to reply to a few of hus statements and queries. 

(1) Leading power factor on lightly loaded eingle-phase 
comunutator motors is obtained with a certain type of 
commutator motor. In order to actually demonstrate that 
such a motor was running with a leading power factor a 
power-factor meter would be necessary. This would indicate 
both leading and lagging power factor. 

‚ (2) Supply authorities advising consumers. 25 

(3) Supply authorities leaving consumers' power. installa- 
tions in contractors' hands. M IS ИЕ 

These two points as far as power consumers are concerned 
certainly demand attention, but it is very doubtful whether 
the mujority of supply undertakings are in a position to give 
this service. There are, of course, some which can and do, 
but the majority do not, and perhaps it is as well, for one 
wonders what would happen if some supply engineers had the 
control of consumers’ installations and were free to jmpose 
their particular fads and fancies-on them. 

Again, there are some suppliers who run sales departments 
of their own, and the official in charge of such a department 
in his anxiety to obtain the consumer’s order for a power 
installation, and to cut out his competitors (the electrical 
contractors), is too often disposed to buy the cheapest motore 
he can find without giving a thought to any other considera- 


2 tions. 


It is true that the average electrical contractor is not an 
expert.on power jobs. One therefore comes to the conclusion 
that the jest results, both from the consumers' and the 
supply authorities’ points of view, would te obtained by em- 
ploying a firm of specialists in power application; let the: 
contractor or other competent party carry out the actual wirin 
work, but leave the choice and layout of suitable motors and 
the arrangement of the drives to the power specialist, who 
will not be influenced either by the supply engineer's or the 
contractor’s particular point of view, but who will provide 
a plant which will give satisfaction and uphold his reputa- 
tion as a power. specialist, who. is free from any local or sec- 
tional influence, and who has a proper knowledge of the con- 
sumers' and the supply undertaking's needs. 

The engineering staff of supply undertakings generally have 
no time to make a special study of the industrial application 
of electric power, and all the detail considerations this in- 
volves, so that most suppliers when up against this subject 
could with advantage avail themselves of the services of a: 
power specialist. 

(4) Mr. Rogers will no doubt be pleased to note that there 
are а fair number of suppliers now offering kVA tariffs and. 
combination tariffs based on maximum demand, coupled with 
the use of high-power-factor apparatus. pre d 

i Е. б. H. ` 


Peckham, May 7th, 1928. 


И ` 
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Costing. ' OM 
The review of Mr. Workman's book on '' Costing Organisa- 
tion for Engineers," in vour issue of April 27th, brings out a 
point which, I think, calls for a little comment. ^ Е 
It states, inter alia, that '* carriage outwards and packing ів | 
without question a factory overhead charge; in fact, in many 
cases, such as carriage and packing on a turbo set, it need 
not be an overhead charge, but a direct charge to the parti- 
cular job." - | 


Е К 
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To include '' carriage outwards and packing ' in the factory 
everhead expenses means their inclusion in the factory cost 
of the goods produced, with the result that the cost of 
production would be different in tlie case of a piece of 
apparatus built for shipinent to India and in the case of an 
exactly similar piece of apparatus built for shipment to a 
alte only a few yards {гош the factory. 

In the first case both carriage outwards and packing for 
export would be considerable items, whereas in the second 
case both would be almost negligible; whilst, on the other 
hand, the cost of producing these goods and turning them into 
stock would be identical. 

The distance the goods have to be sent to the customer and 
the type of packing to be used are matters of salesmanship and, 
therefore, their cost should be categorised as selling expenses. 

. On the other hand, it may be worth mentioning that carriage 
inwards on raw materials, &c., enhances the price of such 
materials and is justly a part of the cost of production. 

It is well to differentiate between charges to particular con- 
tracts and charges. to their factory cost, i.e., between the 
overall cost and the cost of production. . 

In order to arrive at the gross profit arising from the sale 
of a certain piece of apparatus, it is theoretically sound to 
charge the cost of carriage outwards and packing to the 
trading account or cost and sales account covering the contract, 
but as a special selling expense, and not as a part of the 
factory cost. 

‘This пау be done where the selling units are of a large 
order, but where a factory turns out a variety of large and 
small products, carriage outwards and packing are. best split 
up, under two headings. For the large products they are 
chargeable as a special selling expense for each contract. For 
the smaller products their total cost is included as an item 
of selling expense in the office oncost, thereby obviating the 
considerable unwarranted clerical labour which would be in- 
volved in their exact allocation. 

| | F. C. Lawrence, 
Conaulting Coat Accountant. 
Manchester, May 4th, 1923. 


Government and Inter:Imperial Trade. 


In the timely leader of vour issue of April 20th, under the 
title © Government and Inter-Imperial Trade," occur the fol- 
lowing words: i i 

'' The economic conference that meets in October this year, 
and at which all the Dominions will be represented, is in- 
tended to be a practical one which shall achieve а more 
definite result than the mere passage of pious resolutions.” 

May I suggest that one of the best ways to achieve “ defi- 
nite results " would be for the conference to devote part of 
its time to receiving from traders evidence of difficulties they 
ure actually encountering. 


If the Government were to invite the various Trade Asso- 
ciations each to suggest subjects for discussion, and to appcint 
one or more embers to wait on the conference to give evid- 
ence when ‘called upon, first-hand information wouid be ob- 
tained, which I am sure would result in much good work 
being uccomplished. 

That there is a vast fund of mutual goodwill in this country 
und the Colouies is a fact which cannot be disputed, but, 
being connected with a firm which for many years has carried 
on an extensive export trade, I can testify that there are 
regulations both in this country and the Colonies which tend 
to make trading within the Empire more difficult for tne 
Britisher than for his Continental competitor. 

The first step towards the removal of such difficulties is 
to ensure that they shall be effectively stated in the proper 
quarter, and if through your pages you can influence tne 
authorities to adopt some plan such аз I have outlined t 
enable the trader to make his voice heard, уоп will be as- 
sured of his gratitude. 


Eltham, May Tth, 1923. 


Y 


W. G. Newberry. 


Can the ‘Maximum *' Price be: Exceeded? 

Do you know of any instance of an undertaking with statu- 
tory powers obtaining by special: agreement a price higher 
than its maximum statutory price by reason of special ex- 
tensions of main, or other special circumstances? 

This matter of price limit is dealt with under Schedule 
Section 32 of the Clauses Act (1599), and Sections 19 and 3! 
of the Electric Lighting Act (1882), from which I gather that 
a higher price cannot be obtained without sanction. : 

Schedule Section 27 of the Clauses Act, 1899, enables a 
minimum revenue of 3 per cent. for two vears to be obtained. 

I have recently been offered by a consumer some consider- 
able distance from our main (by especial agreement) ls. per 
unit instead of this 20 per cent. minimum (our present maxı- 
mum price being 8d.), and under Schedule Sectian 33 of the 
Clauses Act, 1899, I am told I can accept this. ^ i 

I should appreciate your views, or those of.your readers. 


| Electricity Supply Engineer. 
May Tth, 1923. 


[Schedule Section 33 says: “Subject to the provisions of 
the Special Order," and therefore, we think, does not permit 
of exceeding the maximum price per kWh there stated; but 
it would appear feasible to charge 8d. per KWh plus a lump 
sum per quarter, or some other tariff equivalent to ls. per 
kWh, without exceeding one's powers. It should be remem- 
bered that the Electricity Commissioners have secured wide 
powers under the Act of 1922, with regard to tariffs, and we 
suggest that they should be consulted.—Ens. Errc. Rrv.] 


BUSINESS NOTES. 


Bankruptcy Proceedings.—J. Harris, electrical and general 
engineer, King's Head Buildings, Church Street, Nuneaton.— 
Receiving order made April 30th оп debtor's own petition. 
First meeting May lóth, at the Official Receiver's office, 9-11, 
High Street, Coventry; public examination June llth, at the 
County Hall, Coventry. | | 

G. F. Covre, electrical engineer, 2, Spring Gardens, Stock- 
port.—Trustee, Mr. J. G. Gibson, Official Receiver, Byrom 
Street, Manchester, released March 12th, 1925. 

F. J. Manri AND (Е. Martland & Co.), electrical engineer, 
Albion Yard, Millgate, Wigan.--Trustee, Mr. E. D. Svimond, 
Oeil Receiver, 11, Dale Street, Liverpool, released April 
nth, 1923. | | 

ALBERT WILLIAM Verity, of 10, Peach Street, Bradford (lately 
carrying on business as an electrician at MBA, leeds Road, 
Bradford, in partnership with Hubert Lee, as "' Verity and 
bee 7).—At Pradford County Court, on Мау Ard, a receiving 
order was made. 

SAMUEL ERNEST NEEDHAM, trading: in partnership 
three other persons at 20, Park Road, and 131, Benton Way, 
Wallend, electrical and mechanical engineer.—The first 
meeting of the creditors of the above was held on Мау 2nd 
at the Оса Receiver’s оћсе, 4, Northumberland Street, 
Neweastleson-Iyne.. Acecrding to the statement of affairs the 
gross liabilities amounted to £325, of which only £17 was 
expected to rank, The Official Receiver ponited out that the 
creditors. of the firm could not. prove against the separate 
estate so long as there was апу joint estate or solvent. part- 
ners who could be sued. tt appeared that debtor commenced 
business in. February, 1919, at Wallsend, as an electrical 
and mechanial engineer with £32 capital; He entered into 
partnership with three others on June 150, 1922, and they 
commenced trading as S. E. Needham & Co. One partner 
had pde in £300 prior te the partnership, another had trans- 


with | 


ferred a motor chassis (estimated at £100) prior to the partner- 
ship, and the third introduced £200 after the deed of partner- 
ship was signed. Debtor’s capital was agreed at £750. 
STANLEY JAMES Watson, formerly carrying on business with 
others as the Vulco Magneto Co., at 1l, Long Acre.— his’ 
matter came before Mr. Registrar Mellor on Tuesday, at the 
London Bankruptcy Court. The firm failed in June, 121, 
with provable debts £2,532, and assets which realised £21. 
he partners have passed their publie examination, and спе 
of them has obtained a discharge from the proceedings. “The 
examination of the debtor Watson had stood over, on the ap- 
plication of the Official Receiver, who required further. an- 
formation and accounts. The debtor was now examined by 
Mr. D. Williams, Official Receiver, regarding his bank- 
img accounts, and particularly as to the disappearance 
of a sum of £1,000. No satisfactory explanaticn conid 
bo obtained from the debtor, and eventualiy Mr. Willams 
asked for the examination to be adjourned, ame die, on. the 
ground that the debtor had nof fully disclosed his affairs to 
the Court. The debtor protested against such an order, and 
lis solicitor pointed out that the debtor had given all expla mia- 
tion and information in his possession. ‘The Official Receiver 
complained that throughout he had received very little assist- 
ance from the debtor, and that дау he had disclosed for. the 
first time the existence of a banking account at Manchester, 
The Registrar said he would conclude the examination, al- 
though he regarded. it as being impost unsatisfaetery, for the 
conse of the Court would be shown when the debtor applies 
for an order of discharge. The examination was accordi aly 
concluded. | mE 
R. WALKER, metor engineer and electrician, West End 
Garage, Peaecek Cross, Haniillton.—Publie— examma tion 
Mav llth. at the Sheriff Court House, Harnilton. Mete 
ing of creditors August 2nd, at the үе of Mesers. McMillan 
ify 


and Henderson, 13, Dundas Street, City, Glasgow, 
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Company Liquidations.—ANove WIRELESS AND SCIENTIFIC 
INSTRUMENTS, Lip., described in the compulsory winding-up 
order as electricians and manufacturers of generators and other 
electrical instruments, 265, Strand, W.C.—Meetings of the 
creditors and - shareholders were held last week at 
the Carey Street offices of the Board of Trade, Lincoln's 
Inn, W.C., when it was resolved to leave the liquidation in 
the hands’ of the Otticial Receiver. | 

‘the Chiüirman reported that the company was registered on 
ос tober 6th last with a nominal capital of £30,000 in shares of 
£l euch, and was formed to take over as a going concern the 
goodwill of the business formerly conducted by Anode, Ltd., 
and to carry on business as above. ‘the company was pro- 
moted by. Pherozshaw Ruttenjee Minvalla, Walter Ernest 
Peek, and Albert Henry Lunniss. ‘Lhe total issued capital was 
£7, ЗУЗ, of which £1,825 was allotted for cash, and the balance 
astully paid. "Ihe register certificate authorising the company 
to begin business was issued on October 17th, and, three days 
later, the company entered into an agreement with Anode, 
Ltd., for the purchase of the business which had been started by 
Peek and Lunniss in 1919, together with all plant, oftice ш 
ture, and patents and benefit of all pending’ contracts, 
£0, 300, to be satisfied as to £500 in cash, and as to the palates 
in fully-paid shares of the company. The shares were duly 
issued, but only. #200 of the tash had beer paid.: "ће business 
was carried on at 47, King's Road, Camden fon, with regis- 
tered offices at, 265, ‘Strand, W.C., but in consequence of ihe 
shortness of capital, promises to provide further sums. being 
unfulfilled, the company, on January 19th, passed an extra- 
ordinary resolution. tor voluntary. liquidation, with Mr. E. S. 
Howard, C.A., 56, Budge Row, E.C., as liquidator. The 
failure and insolvency of the company was attributed by the 
secretary to lack of capital to carry the company over the 
initial stages, during which, in his opinion, it was bound to 
run ata loss. Mr. Peek, Mr. Lunniss, and Mr. Reynen con- 
curred, and added that the company was started on a £10,000 
capital basis. n January 6th the first two gentlemen 
asked the coinpany for payment of the balance of the cash 
portion of the purchase consideration, or failing that, the, re- 
turn of góods bought from Anode, Ltd., and the board decided 
that as the company was unable to pay the cash they should 
be allowed to take over plant, &c., of the value of £600, which 
they did. But, on' the Official Receiver pointing out that this 
transaction constituted a fraudulent preference, and that it 
would probably be set aside by the Court, they voluntarily and 
very properly surrendered the goods, which had since been 
sold by auction for the benefit of the creditors generally. 
According to the statement of the company's affairs that had 
been lodged, the liubilities amounted to £2,444, of which £1,576 
were returned as expected to rank, while the assets were esti- 
inated to realise £441, after payment of the preferential claims, 
amounting to £266. A total deficiency of £8,458 was disclosed 
with reference to the shareholders. These figures, however, 
did not now show the position accurately, because of the vol- 
untary action of Mr. Peek and Mr. Lunniss, to which he had 
referred, which increased the amount of the assets available 
for distribution among the unsecured creditors, whose claims 
would be increased too, by that action. 

The following are the principal creditors :— 


£ e £ 

American Hard Rubber Co. Minvalla, P. R. ... wis .. 8 

(Britain), Ltd. ; .. RN» O'KIil, G. nr m ae eL 
Anglo-Swiss Press Я .. 28 Peck, W. E. $ed sat wr d 
Bertram Day & Co., Ltd. .. 35 Revner, J. H.  .. - (ee M) 
Broadwoed & Sons, Lt. .. 14 Surrey Scientific Apparatus 
Brown, S. G., Ltd. .. a. 49 Co., Ltd. 11 
Dubilier Conde пег Co. .. BO St. Helen's Cable and Rubber 
Fairley, W. E. Em ig 9м Co., Ltd n. 25 
Graham, A, & Co. uae .. 39 St. Pancras Borough Council ... 16 
General Electric Co., Liy. .. G1 Tanner, G. W. .. 18 
Grey, C. L. : SM s. 43 Varley Magnet Co. lid.  .. 30 
Hervé, L; Ltd... e. 40 West. End Engraving Co. .. 94 
Igranic Etectric Co., Led. . 176 Wilson, J. R. .. 35 
Idris & Co. p -a 87] Partly paid— | 
Lunniss, A. Н. ss .. 10 Anode, Ltd. е ... 648 
Matthews Bros., Ltd... . ) 18 


Masson, А. F. "- foe .. {77 Preference 


‘BRITISH ILLUMINATED SIGN Co., LTD.—A mecting of members 
is called for June Mth, at 31, Lombard Street, E.C., to hear 
an account of the winging- up from the liquidator, Mr. R. 
Stephens: | . 


Private Arraugements.—HENRY J. BREW ш and JOHN J. 
CAPLE, trading as Henry J. Brewster & Co., Queen Vic- 
toria Street, London, E.C.. wireless dr DNE 
and contractors.— The creditors interested herein were called 
together recently at the offices of Messrs. O. Sunderlind & Co., 
accountants and auditors, 15, Eastcheap, E.C., when a state- 
ment of affairs was presented by Mr. C. Latham, which dis- 
closed. liabilities of £750. all of which was due to the trade. In 


(Estimated. value of security) 600 
267 


addition there was a claim for £600 by the Dickinson Electric | 


Co.. Which had not vet been admitted. After allowing £80 
for preferential claims. the assets were estimated to realise 
£827, or a surplus of £77. Mr. Latham said that the business 
was epmmenced by Mr. Brewster in June, 1915, who started as 
an engineer and tool manufacturer under the present trading 
etyle. [ater he was engaged in the manufacture of munitions 
for the Government, and at the present time had a claim 
against it for £5,300 for breach of contract. The claim 
was still being pressed. but the Government denied liability. 
When the slump in the engineering trade took place, Mr. 
Brewster turned his attentiom to the wireless industry. In 
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КҮЙ, 1992, 'Mr. Саре + was taken into partnership. Li 
year, ‘when the broadcasting question uppeared to be settled, 
they advertised freely ahd engaged a staif to cope with the 
expected demund, but the long-continued delay in settling the 
matter affected the trade and they were put to à good deal of 
unremunerative expenditure, to which the present position 
was iargely attributed. A ccntract had been entered into with 
the Dickinson Electric Co. for the supply of fittings. "That - 
company alleged that the goods were not satisfactory and had 
refused to accept delivery and had made a claim for breach of 
contract. After discussing the position, it was decided to con- 
firm the deed of assignment executed to Mr. Latham, while а 
commuttee was appointed consisting of: the’ representatives of 
Messrs. Heath & Co., Ltd., R. Cadisch & Sons, and the India 
Rubber and Gutta Percha Co. The opinion w as expressed that 
the trustee should endeavour to effect a compromise of the 
claim referred to. It w as also the feeling cf the creditors that 
the trustee should carry on the business in consultation with 
the committee, as it was considered that if the Postmaster- 
General was able to effect a fair settlement of the broadcasting 
situation there was every prospect that the concern would prove 
profitable and that the creditors would be paid in full: 


ALFRED Waite, electrical engineer, &e., 4, Norfolk. Street, 
Sunderland.—In response to a circular letter issued by Mr. 
Wiliam Davison, C.A., of 36, West Sunniside, Sunderland, а 
meeting of the creditors interested herein ° was held on the 
debtor's premises recently. -In the circular calling the meeting 
it was stated that the present position had arisen entirely 
through the debtor's experimental department in connection 
with wireless. His resources were limited, while.his efforts to 
obtain outside assistance had not been successful and certain 
creditors had comumen-ed proceedings. A balance sheet was 
presented showing the position as at April Yist last, and this 
disclosed liabilities to creditors of £1,971, while the bank was 
scheduled for £365 and there were cash creditors amounting 
to £98. The assets totalled £2,871, or a surplus of £436. lt 
was stated that the debtor had been in business for some time 
and on June 30th, 1921, his capital account stood at £489. 
During the following fourteen months the business was con- 
ducted at a profit of £1,395, while the drawings were £520. 
Since September of last year there had been a loss on the 
truding of £668, whilst the drawings for the period were £260. 
It was stated that the profits in the business had been earned 
almost entirely from general electrical work, and that losses 
had arisen entirely through expenses incurred in carrying on 
experimental work in connection with wireless receiving appa- 
ratus. The electrical business had been well maintained and 
the debtor was of the opinion that the wireless department 
should be realised and that he could then successfully continue 
the general electrical work. After a short discussion it was 
unanimously decided that the business should be continued 
with a view to the payment of the debts in full and that a deed 
of inspectorship should be executed to Mr. Davison, with u 
committee consisting of the representatives of the Е. G.S. Co., 
Ltd., the Sun Electrical Co., Ltd., and the Telephone Manu- 
facturing Co., Ltd 


ANTHONY BLAND GreGsoN, trading as The Lancashire Elec- 
tric Co., 56-58, Stanley Street, Liverpool.—The creditors 
interested herein were called together on May 4th at the 
offices of Messrs. Foster & Killip, accountants, Liverpool, 
when a statement of affairs was presented w hich showed lia- 
bilities of £3,116. The indebtedness to the trade was £718, 
while the bank was shown as uns cured fcr £1,471, and 
there was a cash creditor for £927, The claim of the bank 
was £1,531, but it held a life policy of the surrender value 
of £60. The assets were éstimated to realise £406, from 
which had to be deducted £131 for preferential claims, leaving 
net assets of £275, or a deficiency of £2,541. The assets were 
as follows: cash in hand, £8; stock at cost, £235; fixtures 
and utensils, £20; electricity deposit, £5; good book-debts, 
£105; and work in hand, £32. » Bock-debts ‘of the face value of 
£109 were written off as bad: The del:tor’s solicitor reported 
that his client commenced, business in 1919 with £300—his 
own money—and £1,000 borrowed from friends. Shortly after 
commencing the debtor had to contend with strikes, and in 
1920 a company was formed in which the debtor invested a 
substantial amount and was appointed the, manager. He 
spent a conside ‘able portion of his time m developing the 
company's business, leaving his own concern in charge of a 
manager. [ast year the limited coupany was w ound up, and 
the debtor then devoted his energies to his own business. 
During the 12 months ended December 31st, 1921, there was 
а net profit on the trading of £700. "Fhe present position was 
attributed to bad trade and ill-health. After discussing the 
position a resolution was passed to the effect that the estate 
should be wound up under a-deed of assienment with Mr. 
Darkin S.: Booth, aceountdnt, of 35-36, Exchange ‘Chambers, 
Bixteth Street, Liverpcol, as trustee, "together -with a com- 
mittee eonsisting of the representatives of Messrs. Downs and 
Davies, the боега! Electric Co., Ltd., and Higgs Bros; The- 
fniowing are creditors : —- z | =. Ж р 


Blackwell, F. C., & Co. Жм Stewart, Thoman & Patrick, 
Baxendale Bros., Ltd. ... "NEL Ltd. 7 et ae ay 
General Electric Con Ltd. С... 66 Davies & Blondiaus acs 2. 108. 
White, J. C. i: - n. 91 Benhaim & Sons, Ltd. ... 2044 
Simplex Conduits, Ltd. .. 00.4. 14 NEC.T.A. Ltd. .. Жу суда. И) 
Higgs Bros. sin SQ. M Gilbert & Co. wale s iyu 


Macintosh Cable Co. ^... ^. 15 Liverpool Echo T ye wv 13 
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Н. G. Нолр, trading as Н. С. Hoad & Co., electrical engi- 
neers and wireless apparatus dealers, St. Martin's Court, St, 
Martin's Lane, London, W.C., and at Ashford, Middlesex.— 
The creditors interested herein were called together on 
May 7th, at the ottices of- Messrs. Westacott, Quaite & Co., 
acvcountants and auditors, 155,- Fenchurch Street, К.С. Mr. 
А. 4.-Quanfe submitted a statement of affairs, which showed 
habrities. of £1,692. - After allowing £11. for preferential 
claims, the assets were estimated to realise £773, or a deficiency 
of £920, ‘The assets consisted оѓ: Cash at bank, £2 Os. 3d.; 
stock, S140; accumulator plant at Ashford, £50; machinery 
and tools, £i; ottice turmiture, £20; household turniture, £100; 
Look debte, £56, expected to produce £750; and goodwill ct 
Charing Cross business, £500. Mr. Quaife stated that -the 
debtor was for many vears ап: electrical engineer with the 
london County Council, and in 10915 he started trading-in St. 
Martin's Court, witha capital of £150. In the early part of 
1919 he entered into partnership with another, but it came to 
an end alter a few months. ‘Lhe partner brought in £500, and 
16 was agreed that he should receive the same amount when 
he retired.. The money was payable by instalments, and £403 
was sfill owing to the late partner. ‘Lhe partnership was pro- 
perly dissolved and gazetted, and none ot the liabinities exist- 
ing at that time were still outstanding. ‘lhe debtor com- 
menced trading at Ashtord at the beginning of last year. Tbe 
books Were insufficient to enable a detailed deficiency account 
to be prepared, but there was no doubt that the debtor had 
been caught badly by the slump, while he spent over £300, on 
fitting up the Ashford premises. The drawings had been at 
the rate of £5 a week. The debtor stated that he could nat 
submit any definite offer, but there was a possibility. that if 
bankruptcy could be avoided some of the’ cash claims would 
be postponed. The turnover had been about £4,000 per 
annum, but it had since slumped off. He had tried to make 
good on wireless, and had been to Eastbourne and other places 
ушн concerts. A resolution was passed. in favour of the 
execution of a deed of assignment to Mr. A. E. Quaife. The 
following are creditors :— 


£ . 5£ 
Londan Electric Stores — 7... eQ9?4 Gasgoyne, V. |... г es Wa 
Hughes, H. D. T "s a. 175- Price, Rev. E. T T e. 000 
Falk, Stadelmann & Fo M e. 20 Hoad, Н.В... - UM ... 120 
Lighting & General ders Cowan, Miss Ver ges ... 08 
іла, . 14 Син, А. У Т? pi .. Ф 
Barnard, J. W., & Haynes .. 17 Howes, W. Я. ie is éco 
РЕР E. 9 <. 18 Green, Arthur, & Co. "EP 
' " Symons, J... "e тэ .. 14 


G. J.C. THorne and A. H. THORNE, trading us The Lawrance 
Electrical Trading Co., 159, High Street, Notting Hill Gate, 
kondon, W.— Ге creditors interested herein were called to- 
gether on May Tth, at the offices of Messrs. Westacott, Quaife 
and Со.; accountants and auditors, 155, Fenchurch Street, 
J.ondon, Е.С. Mr. A. I4. Quatfe ‘submitted a statement of 
affairs: which showed liabilities. of £1,10L. After. allowing 
£3 75. Ud. for preferential claims, the assets were estimate 
to produce £175, or a deficieney of £9233. The assets consisted 
оѓ: Cash in hand, £4 6s. 3d. ; stock, £94, expected to prcduce 
£45; otlice furniture, £17; Ford car, £10; and book debts, 
£106, estimated to realise £104. Mr. Quaife stated that the 
partnership was commenced in February, 1922, at South Mol- 
lon Street, as the Lawrance blectrical Trading Co., and: also 
under the style of Thorne Bros. The debtors commenced with 
a borrowed capital of £100, and they had since borrowed other 
amcunts. The amount of business done was not very great. 
There had been a loss on the trading, and it appeared to have 
been a losing concern practically ever «ince it started. The 
business was & weak one, and coupled with the absence of 
capital the present position had arisen. During the discussion 
which ensued Mr. Quiufe stated that the two debtors were 
registered under the Business Names Act, but he was aware 
that the mane of another gentleman appeared on the debtors’ 
billheads, The gentleman whose name appeared, however, 
was not a partner, and stated that he did nct authorise the 
use of his name, and when he became aware of the facts he 
instructed the debtors to discontinue the practice. The draw- 
ings bad been moderate. The debtors denied. undercutting 
the market, and stated that they had aimed at trading at the 
usual profits. Two or three creditors stated that they were 
in favour of the matter being dealt. with in bankruptev, and 
in answer to Mr. Quaife спе of the partners stated that they 
were prepared to file their own petition. The following are 


creditors :— 
€ £ 
A. C. Trading Co.. Lid. ... .. 10 Just, Е. І "e 09 
British Thomson-Hou*ston. Co., Metropolitan- Vickers Electrical 
ltd. nig ius T SIM. Co. . si .. 14 
Argyl Press i .. 18 Motolite Dynamos, Ltd. ... ae 15 
County of London Engineering Sula Lamp Co.  .. .. 23 
Co. 5 КЕ e. 50 Three Star. Accumulator Co. e. 93 
Dyna Electric Co... T e. 15 WVerrich^n, A. v sak s 12 
Central Ignition Co. ue e. 6 Grigg Eng. Co. "T iia .. 13 
Henderson Bros. >... 5 .. 16 Mills, Rev. А. S. .... Mm .. 500 


Dissolutions of Partnership.—Corti Np, Green & Co., elec- 
trical factors and agents, Гапат Street, Liverpool.—Mr. J. 
ш and Mr. А. L. Green have dissolved partnership. Mr. 

Copland will continue the business. 


R. T. Varx & Sow, ironmongers, hot-water and electrical 
engineers, 12, Fawcett Street, and 8, Bedford Street, Sunder- 
land.—Mr. R. T. Vaux and Mr. G. N. Vaux have dissolved 
пае ыр Mr. G. N. Vaux will attend to debts and con- 
tinue the business under the same style. 


- a 


ANGUS & MUNROE, electrical contractors, motor and general 
engineers, 56, Roxburgh Street, Greenock.— Mr. D. Angus and 
Mr. P. Munro have dissolved partnership. Mr. Angus wil 
attend to debts and continue the buainess on his own account. 


Trade Announcements.—THE INVENTIONS DEVELOPMENT Co., 
late of Rosemary Street, Beitast, has been re-organised and a 
new company, entitled Inventions. Development (1923) Co., 
hus been 1o0rined to carry on the business at 1, Union Street, 
Belfust. 

THE CENTRAL. ELECTRICAL Co. has РИ business at 55, 
Cross Street, Neison, and destres to receive manulacturers 
catalogues and priae. lists. 

lHE CHLORIDE ELECTRICAL STORAGE Co.'s lione numbers 
at the Shattesbury Avenue showroom depot, London, have 
been altered and are now Regent 500 and 530/71; two new 
lines, Regent 50/72 and 8073, have been added. 

Messrs. T. W. bROADBENT, LTD., of Huddersfield, have re- 
шуен their London отсе to 17, Queen Victoria. Street, E.C.4. 
Ail correspondence relaung to their London and export. trade 
should be sent to that address. 

HE SOLENOID REGCLATOR Co., Birmingham, has appointed 
Messrs. Hogan & Wardrop, 88, Golden iane, Б.С, as its 
sole London district agents, and Mr. T. А. Nunwick, 314, 
Corn and Produce Exchange, Cathedral Strect, Manchester, 
as sole agent for the Manchester district.‘ 


Catalogues and Lists.—MuiTri-WaAv. EartHInG Cuir, LTD., 
44, Weston Street, London Bridge, S.E.1.—A folder illustrat- 
ing an earthing clip for use with radio receiving sets. 

STERLING ‘TELEPHONE & ELECTRIC Co., LTD., 2410-213, Totten- 
hun Court Road, W.1.—Publication No. 252, illustrating and 
describing a single telephone rec viver: mounted on a handie. 
Priced. 

Tug Sun ELECTRICAL Co., LTD., 118-120, Charing Cress Road, 
W.C.2.—May price list. of electrical suppries, inciuding nghung 
littings, conduits, cables and wires, small motors, fans, &c. 

Messrs. WapTER D. Fair & Co., 43, Sackville Street, W.1.— 
A series af illustrated piunphtete advertising w ashing machines, 
electric fans, small motors, vibrators, &c. 

THE Britis L.M. Ericsson MANUFACTURING Co., LTD., 
67-73, Kmysway,-W.C.2.—An illustrated and priced leatlet de- 
scribing 3- and 4-valve broadcasting receiving sets, with 
reaction. | | | с 

THE BritisH TaoMsos-HovsroN Co., LTD., 
List No. 5116, illustrating and deseribing а.е. hand-operated 
oli-Immersed starting rheostats; and Descriptive dast No. 
4154-C, dealing with ironclad oil-break switchgear — (non- 
drawout type). 

THE CHLORIDE ELECTRICAL STORAGE Co., Lro., Clifton Junc- 
tion, near Manchester.—An illustrated booklet dealing with 
electric trucks, with special reference to batteries. 

Tue Vector Co., North Wharf, Gordon Road, Ealing, W.13. 
—-An illustrated and priced pamphlet giving particulars of a 
number of sizes of tubular rheostats. | 

THE GRAFTON ELECTRIC Co., 54, Grafton Street, Tottenbam 
Court Road, W.1.—A_ priced and illustrated atalogue of a 
wide variety of electrical accessories and fittings. 

THE SOLENOID HEGULATOR. Co., Highgate Square, | Camp 
ТШ, Birmingham.—Leatlet A.C.1, deseribing air-break drum- 
type etar-delta and series-parallel starters; and List S.R.6, an 
illustrated and priced. pamphlet dealing with a number of 
types of d.c. and а.с. motor starters, shunt regulators, &c. 

Messrs. Watson & Sons (ELECTRO-MEDICAL), LtD., Parker 
Street, Kingsway, W.C.2.—Folder 558, advertising the бг 
high-frequency apparatus; and a list of second-hand X-ray 
and electro-medical apparatus for sale. Priced, 

AUTOMATIC & Enectric FURNACES, LTD., 173- 175. Farringdon 
Road,’ E.C.1.—An_ illustrated pamphlet dealing with ° Wild- 
Barfield "" stainless steel hardening equipment. 

Клоо INSTRUMENTS, Ltp., 12, Hyde Street, New Oxford 
Street, W.C.1.—A descriptive pamphlet illustrating variakle 
intervalve reaction components, approved by the Postmaster- 
General. Priced. | 

Messrs. R. A. Lister & Co., Ltb., 53, Victoria Street, 
S. W.1.—A catalogue, with a list of reduced prices, illustratin; 
and describing a number of vertical petrol, paraffin, and gas 
engines. 

Mr. FREDERICK. Pratt, 23, Queen Anne's Gate, S. W.1.—An 
illustrated. description of Vanwyk's overload release switche: 


Rugby.—Price 


Sydney Deputy Manager Served with a Writ. —The depuc 
general manager of the Sydney City Council Electricity Lə- 
partment (Mr. S. Y. Maling) has been served by Messrs. S'e 
and Russell, solicitors, with a writ clainung £10, (X) damages 
on behalf of Williams Bros., Ltd., as agents in Sydney and 
New South Wales for the Dcuglas motor cycles. The cause 
of action arises out of a series of reports issued to the Elec: 
tricity Supply Committee by Mr. Maling, when acting generat 
manager of the City Council Electricity Supply Department, 
during the absence of Mr. Mackay in England, regarding 
machines 1n use by the department, w hen tenders were being 
considered for motor-eycles for use in the department.— 
Tenders, March 21st. 


Mining Exhibitien.—An [International Mining Exhibition 
is to be held at the Roval Agricultural Hall from June Ist 
to 14th. On June 4th, Professor Douglas Hay will read а 
paper upon ‘ Recent Electrical Developments in Coal Mining.” 
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A Show-Card Stand.—Messrs. L. G. Hawkins & Co., 
Ltd., are providing their distributors of '"" Miller " lamps with 
a neat show-card stand. This is of heavy brcnzed metal -with 
wording in gold relief. The show-cards provided with it are 
artistic and hand-tinted; they are changed monthly: 77 
. Clayton Boilers.—Speaking at the. annual meeting of (ће 
shareholders of .Messrs. Clayton & -Shuttleworth, Ltd., the 
chairman (Mr. Р. W. Robson) referred to the dislocaticn of 
the firm's business by the war and the progress of the new 
industries which had been taken up to replace the loss of the 
firm's standard business. He said that an equivalent of more 
thay 100,000 h.p..of water-tube boilers was оп order or in 
process of installation. ‘the performance. of the first installa- 
tion, Which had been working for some time, had exceeded 
the -highest expectations of both themselves and their 
customers, These boilers were cf distinctive design and fully 
covered by patents in all parts of the world. They also had 
no reason to regret their taking up of the manufacture cf roll- 
ing stock in association with Clayton Wagons, Ltd. `` х 


" Australian’ Duties оп Wireless; Apparatus.—A — lieuter 
Trade Service dispatch from Melbourne; «tates that in viesv 
of the inportation of considerable quantities of wireless ap- 
paratus. to meet. the deinands of amateurs and others, the 
Custans Department. has . issued a series, of tariff. decisions 
reluting to the duties on these. Lt has been decided that both 
fixed and variable condensers, crystal and electrolytic detec- 
tors, rbeostats, inductance coils (honeyceim!: and coupled coils), 
intervalve transformers, valve sockets, and complete tuning 
sets shall be charged 27} per cent. under the British prefer- 
ential tariff, 35 per cent. under the intermediate tariff, and 
40 per cent. under the general tariff. Valves will be admitted 
free under the British preferential tariff, but duties of 5 per 
cent. under the intermediate tarnf, and 13 per cent. under 
the general tariff will be applied to them. 


An Inquiry from Italy.—The British Vice-Consul at 
Savona, Italy (Mr. Harold C. Swan), has reported that a local 
firm ‘is desirous of receiving quotations from British manu- 
facturers of all kinds of electrical eables. Further particulars 
can be obtained from the Department of Overseas Trade, 35, 
Old Queen Street, London, S.W.l. (Reference 19,365/ 
F.W./C.C.) | | я 


Russian: Electrical Notes.—The Electrical Trust for tne 
Central Region is taking steps at its Kharkolf works with a 
view to the construction cf generators ot up to 15,000-kW 
capacity in connection with the forthcoming orders to be 
placed for machines of such sizes for certain stations. At its 
Moscow dynamo works the trust has started. the production of 
electric crane equipment and. of tramway motors, for which a 
large number of inquiries are on hand. Great attention 18 
also being devoted at Ше “ Isolator ” works to the production 
of high-voltage insulators. At the same time measures are 
being adopted for imprcving the types of incandescent lamps 
so as to enable them to compare with foreign-made lamps. 
The output of the lamp factory, which has a capacity of 
17,000 per month, has been reduced to 10,000 lamps on uccount 
cf the inadequacy of the sales in the present season. 


West Midlands District Council.—The annual meeting of 
the Industrial Council for the. Electricity Supply Industry for 
the West Midlands district was held in Birmingham on May 
dth. In the absence, through illness, cf Mr. R. А. Chattock 
ünanager of the Birmingham electricity supply undertaking), 
the chairman, the vice-chairman (Alderman Gregory) presided. 
A discussion took place on the question of the advisability of 
all the workmen becoming members of their appropriate trade 
unions. It was decided to recommend the constituent em- 
oying authorities to post notices in their w orks embodying a 
resolution of the Council, stating that it was of the opinion 
that in the interests of all concerned it was desirable that em- 
plavés should be members of their respective unions, but that 
there should be no question of making such membership а 
condition of employment. 


For Sale.—Croydon Corporation. Electricity Department 
has for disposal two 300-kW Belliss-B.T.H. lighting and trac- 
tion sets, with condensing plant and switchgear, two 500- 
kW Belliss-B.T.H. alternator sets, four B. & W. land-type 
boilers, &c. : 

Burnley Corporation invites cffers for one 250-kW Belliss 
and Morcom-Di:k-Kerr. generating set, &c. The Disposal and 
Liquidation Commission have been instructed by the Treasury 
to dispose of the Government's interest in certain patents for 
the fixation of nitrogen. (See our advertisement pages to-day.) 


Staff Dinner.—To mark the completion of 25 years’ opera- 
tions of the company, the staff and several friends of Isenthal 
and Co., Ltd., were entertained at dinner by the directors at 
Frascati's Restaurant on May 1st. The staff made & presenta- 
tion to the directors, which was acknowledged bv Mr. Isenthal, 
who also briefly recounted the activities of the firm during the 
раз quarter of a century. The party then adjourned to the 
Lyric Theatre, whcre several boxes had been reserved. 


Cable Manufacture in Australia.—The Metal Manufac- 
turers, Ltd., Port Kembla, N.S.W., is now manufacturing 
aluminium-steel cable, and has already supplied 100 miles to 
the Victorian Electricity. Commission.. This has successfully 


passed all test?.—Tenders. 


bil,’ by -Joseph < Roussel. < (261 pp., 


. instruments. 


schaft, Zug, Switzerland. 


‘Detroit, Mich., U.S.A, 
: Fields, London, W.C.). May 2nd, 1928. 


"Book Notices;—'' Comment Recevoir la Téléphonie sans 
il, 1 illustrated)... Paris: 
Librairie Vuibert. Price 6 fr.—In this work the reception of 


radio telephony is described in a simple and practical manner 
by a French authority upon the subject.’ The first chapters 


are devoted: to an historical survey of the art, with a general 
treatinent-of the technical side. .The author then describes 
step-by-step the construction and circuits of receptioh sets, 
loud speakers, and other accessories. The last part of the 
koak is devoted to the productions of individual French firms. 
We gather, .incidentally,. that.. the French- equivalent for 
'" listener-in ' is "' sans-filistc." | - изу ES 
обе Aluminium Facts ‘and Figures '' (30 pp.). London z- The 
Leitish Aluminium Co., Ltd. Price 5s.—An enormous amount 
of information has been gathered together within the small 
compass of this pocket book. In addition to many notes: and 
figures relating to the physical and mechanical properties of 
aluminium and its alloys (with comparisons with other metals, 
principally copper), the booklet contains information ‘regard- 
ing the working of the metal. A uscful-section i} that dea hing: 
with alümintuir cables, in Which are given particulars of the 
weight per unit length of various sizes, safe currents, 'ovérhend 
line construction, &c. Notes on casting, riveting, soldering; 
machining, and other operations are given за а section occupy- 
ing several pages. КОНЫ УТИ АО КБУ и 
The publishers of the Motor Siiip have issued а handsome 
booklet setting forth the objects of, that ' journal, witich ~is 
claimed. to be the only European. periodical dealing exclusively 
with the subject of its title. > ЖК ИИ... 
“The Eleatrician. Annual Tables of Electricity Undertakings, 
1923." (140 pp.) London: Benn Bros, Ltd.’ Price 108. net.— 
In this, the 36th edition, the forin of presentation adopted in 


‘the last two editions has been retained. © The information 


, . 


has been brought up to date as far as possible and new undar- 
takings have been added. One feature is a complete list of the 
supply voltages in Chile. . dup HE PM 
Circular No. 78 of the U.S. Bureau, of Standards, '' Soldets 
for. Aluminium ” (14 рр.). ¿Washington : Government Print- 
ing Office. Price 5 cents.—This publication, which is illus- 
trated with photo-micrographs, deals with the following 
aspects of aluminium solders : application ` and adhesion; 
strength and ductility : electrolytic behaviour; and compo- 
sition, A bibliography of the subject isappended. ^ | . 
‘Experimental Electrical Engineering," by. V. Kurapetoff. 
Vol. I. Third edition. Pp. xxxii 795; бив. 390... London : 
Chapman & Hall, Ltd. Price 30s. net. | E 
“Pattern Making,” by E. M. McCracken & C. H. Sampson. 
Pp. 120; figs, 30, London 7 Scott, Greenwood & Son." Price 
lös Od. Het. x. o ee, euros aed as DO 
** Transactions of' the Institution of Engineers, Australia; 


©з.” 


Vol.I, 1920. Sydney, N.S.W.: The Institution. 


` ` р aa 


. Social.—In : соппесбоп. with “the annual profit-sharing 
scheme à social evening and. concert was given. on Saturday 
last, to the staff and. employés of Messrs. Horace Green and 
Co., Ltd., in the Cenonley National School. About 200 were 
present. "Tea was provided in the afternoon, followed by. u 
concert. In a brief speech, Mr. Horace Green outlined, the 
aims of the profit-sharing scheme, which was -inaugurated 
in 1914,-and also the arrangement whereby employés might 
profitably invest their savings in the business. The evening 
concluded with a whist drive and dance. - IJ А 


. British. Trade-Mark Applications.—The following. are in- 
cluded among the recent applications for Eritish trade marks. 
Okjections may be lodged within one month from the dates 
mentioned. In the case of foreign applications the паев and 
addresses of the British representatives are also given: — ° 
Weldrines. No. 434,214. Class 13, Electrodes for welding 
purposes and electrical fittings. Weldries (1922), Ltd., Bush 
Lane House, Bush Lane, Cannon Street, London, E.C.. May 
3nd, 1998. - | ee EE "ON 
Armorduct. - No: 41.357. ‘Class 8. Electric cables. Magic 
Appliances, Ltd., 159, Westminster Bridge Road, London, S.E. 
Mav 2nd, 1923. E fs | i EN 
“aleo. Noz 494.102. Class 8. -Wireless coils und electrical 
R. J. Galloway & Son, 6, Sydney Road, Rich- 
mond, S.W. Мау 9nd, 1923. | ? bo So " 
Maxigraph. No. 434,914. Class 8. Electric measuring, 
registering, and recording instruments. Landis & Gyr Gesell- 
schaft, Zug, Switzerland. (Henry Fairweather, 30-32, Ludgate 
Hill, London, E.C.). May 2nd, 1923. 
Maxigram. No. 434,915. Class 8. Electric measuring, 
registering and recording instruments, Landis & Gyr Gesell- 
(Henry Fairbrother. 30-32, Ludgate 
gate Hill, London, E.C.). Mav 2nd 192%. de 
" American Beauty. No. 430,758. Class 13. Electric heating 
utensils. American Electric Heater Со., Burroughs Avenue. 
| (Marks & Clerk, 57.58, Lincoln's Inn 


American Railway  Electrification.—The. Westinghouse 


Electric & Manufacturing Co.. of Pittsburgh, has just entered 
‘inte a contract with the Virginian -Railway Co. for the cem- 
plete electrification of the line between Mullens and Ronke 


iu tho, State of Virginia) comprising 194 route miles and 215 


miles of track., This line will handle.a very heavy coal traffic 


' with 6,000:ton trains up about a 2 per cent. grade and 9.000-ton 
irejn$ over the resb of the line, The contract jncludes the 
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supply of 600-ton, split-phase, 25-cycle, 11,000-volt locomotives. 
The total contract, including a 50,000-k W power house, amounts 
to $15,000,000. 


Local Exhibition.—I.rrbs RaDio SHow.—A radio ex- 
hilition on æ large scale was opened at the Leeds 
Y.M.C.A. last Friday by Alderman C. H. Wilson, 


chairinan of the Corporation Finance and General Pur- 
poses. Committee. The exhibits included many by local 
trade agents, and special interest was shown in the small 
ervstal sets. Professor R. Whiddington, of Leeds University, 
lectured on * The How and Why of Wireless," and conducted 
receiving and transmitting experiments. A feature of the 
exhibition was a display of *‘ antique " instruments and parts 
—used in 1906, and others used in trench warfare in 1916. 


Chinese Notes.—The wireless telegraph stations at Muk- 
den, Harbin, Changchun, and Tsitsihar have been installed, 
and operation has been successfully commenced. 

A site has been laid out at Nan Ho Yen, inside the Tung 
An Men, for building а power station for the Peking Tram- 
wavs. Construction work has been started on the buildings, 
which are expected to be ccmpleted in May next. -> | 

The Ta Yu Li Electric Co. ut Hangchow has petitioned the 
Civil Governor of Chekiang for permission to construct tram- 
ways in all parts of the city. Registration at the Minietry of 
Agriculture and Commerce has been also applied for by the 
company. PRA | / 

A shareholders’ meeting of the Pootung Electric Co. in 
Pootung, Shanghai, was held to discuss questions with regard 
to the development of the company. At present about 7,000 
lamps are used by the city, but it will soon have 13,000 
lamps. | E | ma 

The I Tsung Machine Co., of which Mr. C. O. Nieh is one 
of the directors, is to be established in Shanghai. It has been 
registered with the Industrial Department of Kiangsu. 

The districts of Chaohsien, Paisiang, Lungping, Lincheng, 
Kaovi. and Ningchin have incorporated themselves in an 


organisation called ‘‘ The Six District Industrial Association," : 


the object of which is the development of district industries 
‘and the promotion of mutual relations. 


Exhibition Year.—The following comments quoted from 
the Electrical. Contractor for May. where they are printed 
under the title of ‘‘ An Excellent Idea.” refer to our leading 
article of March 98rd on "' Exhibition Suggestions." We 
then invited our readers to advance further suggestions for 
ensuring & continuous success of the Exhibition, and we now 
repeat our invitation :—'' The Etectrican Review makes the 
excellent suggestion that next vear’s British Empire Exhibition 
should be made the centre for manv electrical and allied gather- 
ings. It is suggested that the Exhibition should be made the 
centre for the summer meeting of the Institution of Electrical 
Engineers; the annual conventicn of the Incorporated Muni- 
cipal Electrical Association: the annual meetings of the two 
Tramways Associations: for a meeting or two of the British 
Electrical and Allied Manufacturers’ Association, when mem- 
hers and non-members can discuss trade and industrial matters 
that lend themselves to public ccnference; for meetings of the 
Electrical Contractors" Association: and for a Tondon meeting 
of the British Associaticn for the Advancement of Science, во 
that members who cannot proceed on the Colonial tour of the 
vear, can have a reunion all the same amid practical scientific 
demonstrations. 'The whole notion appears to us to be 
admirable. For ourselves, we believe that an E.C.A. confer- 
ence in London attended by members from all over the 
country and including our Scottish friends, would be productive 
of much eood—and mirth. The conference might well last 
three or four days, which would affcrd ample time for a 
thorough Inspection of the Exhibition and for meetings calcu- 
lated to consolidate electrical contractors througheut the king- 
dom. In point of fact, the scheme would work in very well 
with the E.D.A. British Empire Exhibition scheme. with 
which we hone to deal in an early issue. Meanwhile, the 
possibilities cf such an E.C.A. reunion in London should have 
the attention of our membership at large.” 


Conditions of Contract.—The Bulletin of the Federation of 
British Industries records that the first meeting was held on 
April 25th of the reconstituted '' Contracts" Committee of 
the Federation. The meeting was well attended, and Mr. 
T. Bigzcart, who presided, recounted the activities of the 
.previous Committee—the Government and Public Bodies Con- 
tracts Committee. He stated that model clauses had been 
prepared embracing the fundamental conditions which it was 
felt should be cominon to all contracts, and that representa- 
ticns had been made to Government departments fcr the 
adoption of cliuses on those lines in order to standardire 
contract conditions. In the course cf the discussion it was felt 
: that the ‘ Contracts Ceninittee.” while continuing the work 
of the previous Committee, eou'd be of great assistance to 
members as. an advisory bedy and to trade associations in 
jepresenting to purchasers—including Government denart- 
тиет, municipalities, and private buyers—gricvances with re- 
card ta contract conditions which were felt to be inequitable. 
Several questions had already been submitted. to the Com- 
mittee for consideration. and of these two of the subjects 
appeared to be such as the Committee could take up with a 
view to rendering assistance. One of these, which related to 
tenders heing asked for unspecified quantities, the Committee 


procevdéd to tonsider forthwith. It wae hoped the Committee 


oe 


Undertakings to contemplate .the , use -of 


would serve a useful purpose and that trade associations as 
well as private members of the Federation would take advan- 
tage of its assistance on contract questions generally. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report 
May yth :—No change in electrolytic copper prices. 

Messrs. James & Shakespeare report May Yth :—Copper 
bars (best selected), sheet and rod, no change; English pig 
lead, £26, 205. decrease. 


Dutch Manufacturing Company.—The Hazemeijer Elec- 
trical Apparatus Co., of Hengels, reports that the slackness 
in trade due to the general econcmic situation aud the com- 
petition of countries with a depreciated currency, continued in 
1922; moreover, the critical condition of the Dutch electrical 
industry exercised an unfavourable influence on sale prices 
and most orders were only obtainable at a s4ght margin of 
profit, the result being that the turnover in 1922 was less than 
in the previous year and the final outcome was a loss of 
34,000 fl. As a favourable factor, the report mentions the for- 
mation of a subsidiary company for the production of signal- 
ling apparatus which, it is believed, will contribute towards 
overcoming the period of depression. ; 


Catalogues Wanted in China.—Mr. Douglas O. Bates, 
A.M.l.E.m., electrical engineer to the Chinese Goverament 


. Railways, Peking-Mukden Line, Tongsban, desires to receive 


catalogues of British. manufactures, | . 


List of Firms Recommended by the E.C.A.—In each 
issue of The Electrical Contractor there is published a list of 
firms which have signed the E.C.A. fair trading clauses and 
Which have been accepted by’ the Council. Against the name 
of: each firm are some reference figures ahd letters which 
indicate the character of the undertaking signed by the tirm. 
The key to these reference numbers and letters is published 
in our contemporary as follows :— Ro 


` 


(1) We do not carry out any electric wiring, nor the fitting 
oF installation of apparatus, nor do we sub-contract such work. 
(1b) We do not carry out any electric wiring, but we occa- 
sionally fit and install apparatus which we supply. We do 
not sub-contract wiring or installation work. > Е 
(1с) We do nct carry out any electric wiring, but we occa- 
sionally fit and install apparatus which we supply, and we 
occasionally sub-contract wiring and installation work. 
(1ca) We confine our sub-contracts to members of tbe E.C.A. 
(1d) We do not carry out any electric wiring, nor fit or 
install any apparatus, but we do occasionally sub-contract 
such work. | | 
(lda) We confine our sub-ccntracts to members of the E.C.A. 
(2) We support the principle that an electrical contractor 
buying for resale, is entitled to a better price than any pur- 
chaser for own use—quantity for quantity—and it is our 
intention. to maintain this principle in operation in our 
business. 


LIGHTING AND POWER NOTES. 


Blackpool.— Extension: oF SurbLv.—The Electricity Com- 
mittee is negotiating with the Parish Council of Marton 
respecting a supply of electricity, for which it is proposed that 
Marton should рау. 20 per cent. above the ordinary tariff at 
Blackpool. Sanction from the Electricity Commissioners is 
being awaited by the Electricity Committee for authority to 
lav h.p. feeder cables to the Lytham-St. Annes boundary. 


Bradford.—Loaxs.—The Electricity Commissioners have 
sanctioned the borrowing of £5,179 for chimneys in connec- 
tion with the cooling plant at Valley Road station. 

The Finance Advisory Committee has approved cf the expen- 
diture of £20,000 for mains. | : 


Canada. — Hypro-ELECTRIC DEVELOPMENT. — The East 
Kootenay Power Co. announces that a contract has been let 
for the driving of a tunnel, and other work, in ¢onnection with 
a large hydro-electric plant on the Kootenay River. near Elko. 
It will cost $250,000 to complete. The tunnel will be 2,000 ft. 
long, 12 by 14 ft. inside dimensions, and will be driven largely 
through sclid rock.—Reuter’s Trade Service (Cranbrook, B.C.) 


Continental. —BeLGIUM.—The Socicté des. Centrales. Elec- 
triques de Flandres, of Brussels. reports that the second steam- 
operated generating set of 6,000-kK W capacity hae recently been 
installed, and that preparations are being made for the addi- 
tion of a third set of the same capacity, which will bring the 
total capacity of the station at Langerbrugge up to 24.000 kW. 

IrALY.— The Sccietà Anonima Filut Esercizio Elettrico Susa 
has been constituted, with a capital of 1,000,000 lire, for the 
construction of a power station at Susa. "og 

Russia.—The ditüiculty in providing fuel and iis high cost 
and inferior quality have. prompted the Board of Communal 
| the power of tho 
River Desenkt in order to gencrate electricity for Kieff. ' 

TurKey.—According to the report rf the Soci?tó Ottomane 
d Electricit^, of Constantinople, for the past year, a new ect 
of 10,000-K W capacity was added to the generating station in 
November last, while an order has been placed for another 
set cf similar capacity, to. be ready fer next winter. The 
output of the plant last year reached & totel of 31,098,009 kWh, 
an increase of 9,500,000 kWh over 192]. | | 
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500 kWh per month, 2d. per kWh: 


‚10.000 kWh, .93d. 
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Cranbrook.—Eectricity SuPPLY.—The Rural Council has 
consented to an application by Major B. J. Day, of Hawkhurst, 
and Lieut.-Col. C. B. Bartley, of Goudhurst, to the Electricity 
Commissioners for a Special Order to supply electricity in the 
district. It is proposed to erect a power station at Cran- 
brook and to distribute electricity by means of overhead wires. 


Darwen.—Yran's WonkiNG.—The report on the work of the 
electricity undertaking for the past year shows a net surplus 
cf £5,759 against a profit of £4,098 for the previous year. 


Derby.—Exectricity Stppty.—The Town Council has de- 
cided to lay new "UM in certain parts E the town at an 
estimated cost of £2, 


Dover.—HineE oF Cookinc Appanatus.—The Town Council 
has decided to expend £250 on the purchase of electric ovens, 
to be let out on hire. 


Gillingdham.—ExTrNsioN or TiwE.—The Town Council has 
applied to the Electricity Commissioners fcr an extension for 
two years of the time allowed fcr the temporary increase of 
electricity charges under the Statutory Undertakings (Tem- 
porary Increases of Charges) Act, 1913., 


Hove.—ELECTRICITY | SCHEME.—At а — meeting uk the 
Town Council, the Electricity Committee reported that the 
Brighton Corporation had intimated that, owing to the in- 
creased demand for electricity at Aldrington, it would be 
impossible for it to continue the supply to that district on the 
present system, and that it was intended to terminate the 
present ayreement.at.the expiration of 12 months, which 


.would enable the Hove Town Council to prepare a scheme 


for taking aver the supply. , 

In connection with the Town бой 8 proposal to шн 

a bulk supply of electricity, the Electricity Committee has 
boo negotiating with: the ‘trustees of the Vallance estate 
for. the purchase cf land for the erection of a sub-station, 
&c., at a cost of £5.000. Messrs. Kennedy and Donkin have 
submitted а, report cn. the proposed sub-station, the cost of 
which is estimated at £25,035, including the purchase of a 
site. The electrica] engineer (Mr. C. B. Smith) stated that 
it was proposed to dispose of the plant at the Leighton Road 
works, which he valued at £20,000. Application is to be made 
to the Electricity Commissioners fcr sanction to a loan to carry 
out the scheme. 


Liverpool.—Loax.—The Tramways Committee has recom- 


mended that application be made for sanction to borrow ` 


£10,000 for the provision of a new 1,500-kW rotary сспуегќег, 
switchgear, &c., at Marsh Lane power station, Bootle. 
ELECTRICITY DISTRICT Inqurry.—Owing to counsel and other 
persons concerned in the Mersey and West Lancashire Elec- 
tricity District Inquiry having to attend befcre a Parliamentary 
Committee in London оп May 15th and 161, the Electricity 
Commissioners have postponed the local inquiry which was 
to have been opened on Мау 15th; it will be commenced at 
the Town Hall, Liverpool, at 10.30 a.m. on Thursday, May 17th. 


London.—St. MArYLEBONE.—The Electricity Commissicners 
have sanctioned the borrowing of £292,367 for extensions of the 
electricity works, including new generating plant and a 
cooling tower. 


Luton.—-ELectricity Suppty.—The Town Council has ap- 
pointed a deputation to confer with the Dunstable, Leighton 
Buzzard, and Linslade Councils on the question of supplying 
electricity to these districts. | 


 Manchester.—T.o4N Sanctioxep.—The Electricity Committee 
has received sanction from the Electricity Commissioners to 
borrow £90,000 for sub-station buildings. 


Marsden.—INQviRvY.— The Electricity: Commissioners аге 
holding an inquiry on May 23rd at the Town Hall. Hudders- 
field, into the applicaticns of the Huddersfield Corporation 
and the Electrical Distribution of Yorkshire, Ltd., for a Special 
Order to supply electricity in the district. 


Milnthorpe (Westmorland) .—Evectricity SuppLy.—A meet- 
ing of ratepavers was held recently to consider an electric 
lighting scheme for the district. Mr. T. Wilkinson, electrical 
engineer, of Arnside, who submitted the scheme, was re- 
quested to prepare estimates with a view to the adoption 
of the scheme. 


Newcastle (Staffs.).—Ncw PraNr.—In order to meet the 
increased demand for electricity during next winter, the Town 
Council has decided to install a 500- kVA converter set, with 
switchgear, at a cost cf £3,000. 


Price Reductions. Reductions if the. charges for elec- 
tFicity have been made in the following districts:— ``’ 
RawTENSTALL.—L ightine | 
next 100 kWh per quarter, 61d. per kWh; all 
enerzy in excess of this amount, 64d. per kWh. Power: Small 
consumers: First 500 kWh per month, 24d. per kWh; next 
next 500 kWh, 14d. per 
-for all additional energy, ld. per kWh. Large con- 
First 10.000 kWh per month, 14. per kWh: p 
per kWh; next 30,000 kWh, 90d. 
trei pever m cures of this amount, | рет M 


- > +- 


kWh;' 
sumers : 


First 100 kWh per quarter, Td." 


SrokE-oN-TRENT.—Lighting: А reduction of 10 per cent. 
Power and heating: A reduction of 20 per cent. 

STRETFORD.—Lighting : From 64d. to 6d. per kWh. Heating 
and cooking: From 14. per kWh, plus 85 per cent., to ld. per 
kWh, plus 65 per cent. 

WALTON-ON-NAzE—Lighting : From 1s. to 9d. per kWh.. 


Reigate.— EXTENSION OF SUPPLY —The Town Council has 
received from the Electricity Commissioners an intimation 
that they will be prepared to entertain an application by the 
Corporation to supply electricity to Horley and district, pro- 
vided statutory powers for a bulk supply of electricity to 
the Council is previously obtained by the parties with whom 
the Corporation is in negotiation. 


Saffron Walden.—SpreciaL OnpER.—The Corporation has ap- 
plied to the Electricity Commissioners for a Special Order 
authorising it to supply electricity in the berough. 


Southport.—ELECTRICITY SuPPLY.—The Brush Electrical 
Engineering Co. is now fitting new auxiliary oil pumps at 
the electricity works, and it ìs expected shortly to commence 
the fitting of the steam ejectors to replace the Edwards air 
pumps. The new underground sub-station in London Square 
is being equipped, and the transfer of the load from the old 
sub-station to the new. one will shortly take place. The elec- 
trical engineer reports that the coal consumed | per unit 
venerated for the year ended March Bist, 1923, was 2.95 lb. as 
against 4.03 1b. during the previous 19 months. 

! 

‘Tunbridge Wells.—Ntw PLANT.—At a recent meeting of the 
Town Council, the Lighting Committee recommended that. 
having considered a report of the engineer as to the proposed 
extensions to the electricity works, the cost cf which is esti- 
mated at £56,943, the matter be referred to a consulting 
engineer for consideration and „ш The recommendation 
was adopted. 


United States.—DrrnorT. The Municipal Council has de- 
cided to issue bonds for a total sum of $12,000,000 in order 
to complete the new municipal power plant ahd transmission 
system. The city uses electricity.in all of its departments, and 
the annual consumption, including that of the street railways. 
is 200 million kWh. The generating plant is to consist of 
four 20,000-kW  turbo-generators, and power will be trans- 
mitted at 24,000 V to a number of transforming-distributing 
stations. 

Hypro-ELEcTRIC DEVELOPMENT.—The Southern California 
Edison Co. has in hand a scheme for utilising the rivers of 
the High Sierra Mountains in Central California for generating 
electricity. It is intended to develop a total of 1,407,000 h.p. 
at a cost of $375,000,000. Work on the erection of the fourth 
power station has commenced. The initial plant of the sta- 
tion will consist of three 35,000-h.p. turbine sets, which will 
ultimately be doubled. 220,000-V outdoor switchgear is to be 
installed. The company has set aside $26,000,000 for hydro- 
electric development during 1923. | 


West Wilts.—OsJrEcTIONS TO ELECTRICITY SCHEME.—A num- 
ber of local authorities are opposing the scheme put forward 
bv the Western Electric Distributing Corporation, Ltd., for 
the supply of electricity over a large part of the county. 

The County Council has decided to apply for an opposing 
Order. Resoluticns of protest have also been passed by the 
Trowbridge, Melksham, Chippenham, Devizes, and Calne 
Yown Councils. The last Council has already applied for an 
Electricity Order for the borough and surrounding districts. 


Workington.—Evectricity SuppLy.—The Development Com- 
mittee of the Town Council has recommended that the pro- 
prietors of the St. Helen's Colliery be requested to give terms 
for a supply of electricity to the borough. The Town Clerk has 
been instructed to write to the Electricity Commissicners and 
ascertain whether it is their intention to set up an electricity · 
area including West Cumberland, and, if not, what attitude 
the Connnissioners would take towards a joint - application 
of the local authorities in the area. 


——Pr—PSQÀ e 


TRAMWAY AND RAILWAY NOTES 


Cardiff.—Nrw Cans.— The Tramways Committee has recom- 
mended the purchase of 25 top-covered tramcars at a cost of 
£43,350 to replace old cars. | 


Centinental.—Itaty.—A, company under the style of the 
Società Anohima Ferrov ia Elettrica dell'Alta Val di Sole has 
been formed in Milan with a capital of 220,000 lire for the 
construction and working of an Сесе railway from Malé 
to Fucine. | | 

Swepen.—Concerning the projected conversion to electric 
traction of the main line between Stockholm and Gothenburg, 
it is announced that both the State Railway and Telegraph 
Administrations recommend the execution of the work. It. 
now rests with the new Government ta give 8 nal decisiog .. 
on ie чш. 
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Croydon.—Rattess Cars.—The Borough Council proposes 
to introduce railless cars on the Addiscombe route, and has 
instructed the tramway manager to prepare a report on 
the scheme. 


Darwenm.—YraAn's WoRKING.—The annual accounts of the 


tramway undertaking for the past year show a protit of £2,944, 
as compared with a loss of £201 in the previous year. 


London.—L.C.C. Tramways.—The annual accounts of the 
working of the tramways for the year 1921-22 show a total 
income of £5,160,320. Working expenses amounted to 
£4,350,591, leaving a gross profit of £773,429. After deducting 
half the cost of renewals, a credit balance was carried to net 
revenue account of £570,351. Тһе remaining  half-cost of 
renewals has been charged to capital account. The provision 
for debt charges, income tax, interest, &c., left a deficiency 
for the year of £55,704, as compared with a loss of £590,079 
in the previous year. | 

AccipENt.—T'wo 1„.С.С. tramears collided in Vauxhall Bridge 
Road on May 4th and delayed the tratte for а considerable 
time. -A number of passengers received minor injuries. 


Middleton.—Prorosep PURCHASE OF | UNDERTAKING.— The 
Middleton and Rochdale Town Councils and the Chadderton 
Urban District Council have appointed a joint committee to 
consider a proposal to purchase the tramway undertaking of 
the Middleton Electric Traction Co., whose lease expires this 
year. 


Railway Electrification.—S.E. & C. Section.—The electrifi- 
fication of the suburban lines of the South-Eastern & Chatham 
section of the Southern Railway will be begun within a fort- 
right, and will cost about £5,500,000. There are about 200 
miles of line, exclusive of the sidings, to be dealt with.— 
Daily Mail. | 

The first contract has been placed for the supply of con- 
ductor rails. Originally it was proposed to install the three- 
wire d.c. system at 1,500 volts. The amalgamation with the 
other companies has made necessary new plans, and the 
system. will in its essential factors be similar to that of the 


L. and S.W. Raiiway, the 600-volt. d.c. conductor-rail system. * 


Rolling stock on the S.E. and L. & S.W. railways will be 
interchangeable, and there will be & sub-station about every 
tive miles over the electrified lines. 
by the London Electric Supply Corporation. ‘The scheme has 
Кееп divided into two sections, The one to be completed 
first has a route mileage of 94 and a single line mileage, 
including sidings, of 210. It includes: ‘The Bexley Heath 
line, Dartford loop line, main line to Orpington, Bromley 
North branch, Mid-Kent and Haves brunch, muin line to 
Bickley and Orpington, Crystal Palace and Greenwich Park 
branches, and the Catford loop. The second part of the 
scheme will follow immediately. It will deal with the Gilling- 
ham, Tonbridge, Redhill, Dorking, and several other branches, 
covering 140 route miles, or 439 miles of single lines and 
eidings. : 

The rolling stock will mainly be converted from the ex- 
isting coaches. For suburban passengers the coaches will 
be of the motor-cab type, but eventually through passenger 
and goods trains will be hauled by electric locomotives. The 
change will, it is estimated, increase the speed and the fre- 
dusnes of the services in the suburban areas by 30 per cent, 
arther out speed wil! be unproved by 40 per cent., and 
frequency of service by 60 per cent.—Erening News. 


Rotherbam.—-EXTENSION or RAILLEss Сак SysTEM.— The 
Town Council has had under consideration a proposal to extend 
the tramway system at Maltby, but has decided not to carry 
out the extensions owing to the high cost. It has been de- 
cided, however, to extend the railless car system for a distance 
of about 14 miles. 


Sunderland.— New RovrEs.— he Tramways Committee pro- 
poses to extend the tramway service to. Silksworth, to join 
the Sunderland District Tramways, and from Seaburn to 
Whitburn. 


United States.—Hai way. Evecrrivication.—Acccrding to 
Electric Traction, an electric railway is proposed for Arizona, 
Colorado, New Mexico, and California. The total length of 
the main line and branches will be 1,307 miles and the esti- 
mated capital cost of construction. is $76,024,236. The loco- 
motives for heavy freight. service will weigh approximately 
“0 tons each. These. locomotives will be in two sections, 
and operated from either end. The sections may be 
separated and the single sections used to handle part of the 
local goode service. The passenger locomotives will weigh 
190 tons. Two power stations will be erected, one at Peace- 
land (New Mexico), with an initial capacity of 62,500 kW, 
and the other near the Gulf Junction (California). with an 
initial capacity cf 82,000 kW. Provision will be made for 
future additions to the plant. High-voltage transmission will 
be introduced and duplicate transmission lines will be erected 
to ensure continuity of service. — Sub.stations will also be 
crected at various points along the route. — Applicaticn has 
heen made to the, Interstate Commerce Commission for 


- 


sanction to carry ‘out the scheme. M 


Power will be supplied 


TELEGRAPH & TELEPHONE NOTES. 


The Telephone Service.—NEw Krosks.—lIt is proposed by 
the Post Othce that further telephone call office facilities should 
be provided in positions readily available for public use. ‘ihe 


.L.C.C. and other municipal authorities have been asked to 


co-operate with the Department by affording facilities for the 
placing of kiosks.—7T'he Times. | | | 

India.—NrEw DELHI TELEPHONE INSTALLATION.—It 16 expected 
that the work of laying the cables for the telephones m the 
new Delhi will be undertaken shortly. The work involves 6 
miles of cable. The exchange at the new Delhi will be de- 
signed for à maximum capacity of 3,000 subscribers on and 
up to the date of the automatic system being installed. The 
estimates at first provide for only 1,500 subscribers. Eventu- 
ally it is intended to create a similar exchange for Delhi itself, 
comprising the present civil lines.—The Times. 


Atlantic Cables.—Rate Repuctions.—Cable rates, via lm- 
perial, to British West Indies, Bermuda, the Bahamas, and 
cia Inperial-Bermuda to British Guiana, have been reduced.— 
Lvening News. | 

RADIO. TELEGRAPHY AND TELEPHONY. 

Radio Broadcasting.—Lrevs RELAY SrATION.—l1t is expected 

that the British Broadcasting Co., Ltd., will open a relay 


broadcasting station at Leeds this month, > < 
BIRMINGHAM STATION.—According to the Birmingham Post, 


5 I T is to be moved from its present home at the Witton - 
G.E.C. works to the Summer Lane generating station of the. 


Corporation Electricity Department. The new transmitting 
station will be in operation in about six weeks' tune; the 
aerial will be fixed between two of the chimneys, but the 
studio will be somewhere in the centre of the city. 

NEW Licences.—The Advisory Committee of Post Office 
officials has examined a large number of the applications for 
experimental broadcast licences, and has divided the appli- 
cants into two classes, namely, actual experimenters and those 
who wish to listen-in. Experimental licences will be issued 
to the first category at once, says the Datly Express, and 
will not be held up pending the report of the Committee of 
Inquiry, | | 


France.—GERMAN Rabio ParENTs.—U nder the terms of 
Article 306 of the Versailles Treaty, the French Government 
has assumed the working of the German Meissner pateut in 
France, by granting licences, &c. The patent is of first nn- 
portance in the technique of radio telegraphy, and the rights 
to work it hitherto granted to German nominees in France 
have, by the Government's action, become null and void. 


The Dutch Indies.—R4bio Commenication.—The Dutch 
Telegraph Administration announces that. radio. communica- 
tion between Holland and the Dutch East Indies is now avail- 
able during a limited period of the 24 hours. The.service is 
provisionally restricted. to telegrains emanating from = and 
destined for the two countries in. question. 


United States.— BroabcasTinc.—-Major-General Squiers, of 
the United States Signal Corps, is organising a company to 
broudeast over high-pressure service wires of electric. light 
and power companies. Concerts, addiesses, and bed-time 
stories will be neatly delivered, if his plans are realised, 
through a special instrument and paid for on a meter like 
the gas bill.—National Electric Light Association Bulletin. 


Unauthorised Possession of Radio Apparatus.—At the 
Belfast Summons Court on May 3rd, before Mr. Roche, RM., 
Mr. John W. Milan, of the Belfast District Committee of the 
Electrical Trades Union, was summoned, as reported last week, 
on a charge of being in unlawful possession of apparatus 
capable of being used for sending or tapping wireless messages. 
Evidence for the prosecution ‘showed that a visit was made bv 
the police to the defendant's offices on March 34th. where the 
apparatus referred to was found. It was not.“ assembled ” 
at the tine. The defendant said. that he had made the 
apparatus himself, and that he had applied for an experi- 
mental licence, which had been. refused. The. defendant 
pleaded not guilty. When his place was visited he made it 
clear to the police that he had applied for a licence for experi- 
mental purposes, so that he might instruct members of his 
union jn the science. At no time was he in possession of 
apparatus either capable of, or intended for, receiving or tap- 
ping Wireless messages. 

Mr. Roche (to the police witness): Did you examine this 
apparatus?—I did not examine it, except in a casual wav. 

The Prosecuting Officer: There 15 no suggestion that it was 
a transmitting веб... | | 

Mr. Roche: You have to prove that this was intended for. 


or capable of, being used for sending or tapping messages. ` 


The witness says he did not examine this apparatus. 

The police witness maintained that when the apparatus was 
assembled: it would be capable of tapping messages. He said 
that Mr. Milan declared so himself at the time his place was 
visited, and he also said that he did not need an aerial, 
but that the electric lighting. installation was sufficient. 

The case was dismissed, Mr. Roche remarking: ‘‘ We can- 
not waste time over this.) E - пы og 
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ELECTRICITY SUPPLY AT LEEDS. 


Some Recent Extensions. 


In May, 1893, the Yorkshire House-to-House Electricity 
Co., Ltd., commenced to supply electricity in Leeds and 
district; five years later the City of Leeds Corporation 
acquired the company's system, and in 1914 it also pur- 
chased that of the Roundhay and 
District Electric Lighting Co., Ltd. 
The: municipal undertaking has 
power to supply certain specified 
premises outside its prescribed area 
(Wharfedale Rural District), and its 
system is interconnected with that of 
the Morley Corporation. 

For years the undertaking may be 
said to have been in a continuous 
state of extension. Under the direc- 
tion of Mr. C. Nelson Hefford, who 
has been solely responsible for the 
design and execution of the whole of 
the work since his appointment as 
chief engineer in 1913, new buildings 
have been added to the old station. 
which house an extensive meter test- 
ing and repairing department, 
stores, workshops, &c., in addition 
to accommodating the administra- 
tive and engineering staffs. The 
new edifice, as well as the power house, is served by 
electric lifts, and a handsome committee room, board 
room, and an extensive show room have been provided. 

The system of supply is high pressure, alternating, 


one-, two- and three-phase at 50 cycles per second ; no 


| оң ilb A _ = 5. — > B. 
Wer" ans " ^: 
A ; | 


Ч.с. is generated, ап а.с. bulk supply being furnished 
to the tramway undertaking which carries out its own 
conversion. The generated pressures are 2,000 volts 
two-phase and 6,600 volts three-phase, the consumers’ 


Fic. 1.—EXTERIOR OF LEEDS ELECTRICITY WORKS. 


voltages being 200, 346, and 4100. The distributing 
mains consist of paper-insulated cable in asphalt com- 
position, and one of the most interesting features of the 
undertaking is the mains records department, which is 
said to be unique in this country; the system of record 
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Fig. 2.—NEw TurBo-GENERATOR Коом, SHOWING 12,000-KW B.T.-H. Set Іх FonEGROUNDX 
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keeping has proved of great value during the extension 
period, and we know of nothing approaching it—it is 
well worth detailed study. 

Some idea of the size of the undertaking is conveyed 
by the fact that there are some 250 static sub-stations 


=F 
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whole of the generating station, which at present con- 
tains plant aggregating 51,000 kW with a 12,000-kW 
set in course of erection. In the new portion of the 
station, with which we are chiefly concerned, there is 
room for a further large set with the requisite switch- 
gear, after the installation of which some of the older 
sets will have to be replaced with larger plant. 

All the coal consumed is delivered by the Corpora- 
tion’s own fleet of barges, some of which are driven by 


FiGs. З AND 4.—MAIN EXTRA-HIGH-PRESSURE CONTROL BOARDS. 


scattered over its area of supply ; they are mostly under- 
ground, but in future wherever possible they are to be 


erected above ground. There are also nearly a dozen 


internal-combustion engines; it is discharged by grab 
cranes (figs. 1 and 8) into tanks where it is weighed by 
Avery recorders and then delivered by two bucket con- 


lic. 5.—REYROLLE EXTRA-HIGH-PRESSURE SWITCHGEAR. 


vevors to the overhead bunkers, which in the old section 
of the boiler house have a capacity of about 2,600 tons 
and in the new section 2,500 tons, each conveyor being 


Scott-connected sub-stations that serve to convert from 
two- to three-phase where necessary. 


Fig. 11 is à reproduction. of the plan of the 
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capable of transporting 60 tons of fuel per hour. Fig. 7 
is a view of the newer portion of the boiler house, from 
which it will be seen that the four largest boilers have 
three grates each, whereas the eight others have two each ; 
there is room for the addition of two more large units. 
Altogether 36 boilers with superheaters and Green 


Fic. 6.—C., M. & M. VERTICAL CONDENSER. 


economisers totalling 6,780 tubes are installed, namely, 
12 of 15,000 1b., 12 of 20,000 lb., and eight of 30,000 Ib. 
actual evaporative capacity of the Babcock and Wilcox 
land type, and four B. & W. c.t.m. 50,000-lb. units. 
The 24 boilers serving the older portion of the station 
have one brick chimney in common, whilst eight of those 


Fic. 7.—A PORTION OF THE BOILER HOUSE. 


serving the three-phase sets have one steel chimney per 
pair. and the remainder one each. There are 42 В. & W. 
and 24 Bennis chain grates. 

The induced draught fans for the older boilers are by 


Messrs. Matthews & Yates and Musgrave, driven by 
E.C.C. motors, the newer fans being of the Hattersley 
Pickard type, driven by Hinchliffe-Green motors. The 
new boilers are arranged to operate under balanced 
draught, if required; ‘‘ W.R.” CO, indicators and two 
Venturi and two Lea recorders keep track of the per- 
formance of the boiler plant. The B.T.H. turbines 
driving the auxiliary plant in connection with the two 
12,000-kW turbo-generators also drive the boiler feed 
pumps by means of one shaft ; the remainder of the feed 
pumps are of the Rees Roturbo motor-driven type, two 
spares being provided. No expansion troubles have 
been experienced with the steam ring main, 
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Fic. 8.—CincuLATING WATER SCREENS. 


The ash-handling plant is of the B. & W. suction type, 
one of the two 120-h.p. motor-driven sets being shown 
in fig. 9. The ash is discharged from each boiler into 
a motor-driven crusher that travels on rails round the 
boiler-house basement. The crushed ash is conveyed 
into a single receiver, capable of holding 70 tons, shown 
in figs. 1 and 8, from which it is removed by a fleet of 
G.E.V. and Electromobile electric vehicles and some 
Mann and Yorkshire Wagon Co. steam lorries. 

The new turbo-generator room is spanned by a J. 
Isles electric travelling crane provided with two hooks 
that are capable of lifting 10 and 60 tons respectively. 
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Ес. 9.—Stuction ASH PLANT. 


A total of eight generating sets are in commission, ex- 
cluding the set in course of erection. The older plant 
consists of two 7,500-kW and two 3,000-kW two-phase 
Willans-Dick, Kerr sets; the never machines are as 
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follows :—Two6,000-kKW Richardsons, Westgarth-Vickers 
sets, one 6,000-kW B.T.H. set, one 12,000-kW Escher 
Wyss-Siemens set, and one 12,000-kW B.T.H. set, which 
is not yet in commission, the last three sets being shown 
in fig. 2. They operate at a speed of 1,500 r.p.m., 
three-phase, 50 cycles, 6,600 volts, with а  29-in. 
vacuum, a steam pressure of 185 lb. per sq. in. super- 


Fic. 10.—NEkw STEAM-DRIVEN PUMPS. 


heated 150 deg. F., and a power factor of 0.8. The 
machines are protected on the Merz-Price system, and 
the feeders by overload and leakage trip devices; the 
voltage regulation in both the old and new portions of 
the station is effected automatically by the Taylor- 
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jet type. Of the newer machines, the 6,000-kW B.T.H. 
set shown in fig. 2 has a Cole, Marchent & Morley jet 
condensing plant; the 12,000-kW Siemens-Escher Wyss, 
a Mirrlees Watson surface condensing plant, and the 
12,000-kW B.T.H. set, a Cole, Marchent & Morley 
surface condensing plant fitted with Delas air ejectors. 
This set is shown in fig. 6, and as this portion of the 
plant has already been fully described in our issues of 
October 21st, 1921, p. 551, and August 1&th, 1922, p. 
248, it will suffice to mention that each condenser is. 
capable of dealing with 220,000 lb. of steam per hour, 
maintaining a vacuum of 28.5 in. with the barometer 
at 30 in. and a cooling water temperature of about 
65 deg. F. Some idea of the size of the condenser is 
conveyed by the fact that the cooling surface has an area 
of 46,000 sq. ft., the quantity of water required being 
2,400,000 gal. per hour. The overall dimensions of the 
condenser, including pipework, are 58 ft. from back to 
front, 35.5 ft. high, and 46 ft. from side to side; the 
exhaust opening is 12 ft. high and 6 ft. wide, the water 
outlet is 42 in. in diameter, the condenser contains 31 
miles of pipes, and its weight with piping, pumps, &c., 
is 220 tons. 

One of the two extraction multi-impeller centrifugal 
pumps, together with a multi-stage rotary boiler feed 
pump, is driven by an auxiliary 102-b.h.p., 2,500- 
r.p.m. turbine; the other pump is coupled direct to an 
electric motor. The feature of the Delas steam jet air 
extractor is that 85 per cent. of the heat in the steam 
operating it is recovered by heating the water for boiler- 
feed purposes ; both the auxiliary turbine and the Delas 
extractors exhaust into a feed-water heater of the sur- 
face type, having a cast-iron casing and ł-in. diameter 
18 S.W.G. solid-drawn brass tubes, which is situated 
beside the condenser. 

The condenser circulating water is pumped from the 
river Aire into a bus pipe arranged so that any pump 
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Fic. 11.—PLAN or LEEDS ELECTRICITY Works. 


Scotson method, the raising or lowering of the pressure 
being controlled by the exciter windings. 

The cooling air for the generators is taken from out- 
side the building, the duct entrances being protected 
with gauze, and is passed through wet filters; -those 
serving the Richurdsons, Westearth-Vickers and Escher- 
Wvss-Siemens sets are of the Sturtevant суре, while 
the remainder are by Messrs, Heenan & Froude, except 
that for the large B.T.H. set now in course of erection, 
which is of the Grice pattern, 

The turbines in the older part of the station have 
Mirrlees Watson condensers, some of which are of the 


or condenser can be shut down without affecting the re- 
mainder of the plant. The new pumping plant is shown 
in fig. 10; two Rees Roturbo pumps are driven by old 
1,000-h.p. vertical Belliss steam reciprocating engines, 
which were originally used to drive electric generators. 
The pumps are capable of delivering 3,400,000 gal. of 
water per hour, the intake pipe being 60 in. in diameter 
and the water being returned to the river by a concrete 
culvert. The screens are shown in fig. 8; they are of 
the rotary type, and were specially constructed by 
Messrs. F. W. Brackett & Co., Ltd. 

The switchgear controlling the old«two-phase portion 
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of the station is of the Ferranti type. The more modern 
gear is of the (Westinghouse) Metropolitan-Vickers 
e.h.p. cellular pattern, whilst the latest addition to the 
switchgear is shown in fig. 5; this was supplied by 
Messrs. A. Reyrolle & Co., Ltd. . Figs. 3 and 4 show the 
main station control boards. F 

In concluding this necessarily brief description of an 
interesting station, mention may be made of the fact 
that the maximum load recorded was 36,400 kW, the 
total connections on the system being 109,583 kW. The 
number of power consumers is now 3,412, with a total 
capacity of motors of 73,596 kW ; the number of users of 
electric light is 21,992, the capacity of the installa- 
tions being 22,152 kW. The use of electricity for 
heating purposes continues to increase jn the’ district, 
the number of such consumers being 3,392, and the 
capacity of their apparatus 8,669 KW. ^ .A-high per- 


centage of increase is also shown by *' residential bulk 


supplies,’’ which represents the sale of energy to private 


residences at the flat rate of 34. per kWh. plus a fixed. 


quarterly charge based on the rateable value of the pre- 
mises. The number of such consumers is now 1,301, 
their total capacity being 4,700 KW. 

Finally, we have to express our thanks to Mr, C. 


Nelson. Hefford, manager of the undertaking, and to: 


Мг. E. Porter. his chief assistant engineer, for the 
courtesy with which we were received on.the occasion of 
our visit to Leeds, and for their assistance in compiling 
this article. | 7 


"TRAMWAYS AND LIGHT RAILWAYS 


to 1,374,444. The total route-mileage in operation was 47, ара 
the energy. consumption averaged 1.29 kWh рег. car-mile. > 
Tables are included in the return which give full details of. 
the capital authorised, paid up, and expended, both for com- 
panies and local authorities; others give particulars of the 
year's results expressed both in actual figures and per car-mile. 
The last is probably of the greatest value as showing the wide 
limits between which receipts and expenses may fluctuate. ` 
As regards municipal undertakings, that of the Morecambe 
Corporation earned а revenue of 32.31d. per car-mile, wheréas 
the Kilmarnock system received 15.52d. In each case, however, 
the working expenses were commensurate to a certain degree 
with the revenue, being 27.09d. and 17.44d. respectively per 
car-mile. The working expenses of the Barking undertaking 
were the highest—418.61d. per car-mile, with a revenue -of 
17.906d. А+ the other end of the scale was the Stalybridge, 
Hyde, Mossley, and Dukinfield joint undertaking, whose work- 
ing expenses amounted to 14.24d. against a revenue of 17.114. 
per car-uile. The best ratio between working expenses and 
receipts was that of the Southport undertaking, 63.58 per. 
cent.; the ratio for Barking was 166 per cent. | 
Among the company undertakings the receipts and expenses 
per car-mile of the Great Orme undertaking were 116.5d. and 
111.34. respectively. Apart from this, which is out of the 
ordinary, the undertaking with the highest revenue was that 
of the Great Eastern Railway Co. at Wisbech and -Upwell 
(44.174.); the lowest was that of the Taunton company (9:5d.).° 
The highest and lowest working expenses were incurred by the 
Lancaster & District undertaking (79d, per car-mile), and. the. 
Aberdeen Suburban system (10d.). The lowest ratio of work-. 
ing expenses to receipts was that of the Birmingham District 
tramways (48.0 per cent.): the highest was that of the Lan- 
easter & District system (336 per cent.). . Sod 
The statistics for the railless systems show that the Aberdare’ 
system earned the highest revenue (90.54d.), and the Bradford 
system the lowest (13.83d.). ©- As regards working expenses, 
these were: highest, Keighley (33.51d.); lowest. York (11.6d.). ` 
The best expenses-to-receipts ratio was that of York (67 per 
cent.), and, the highest thatiof Keighley (161.74 per cent.). 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph . 
indicates the issue of the ELECTRICAL REVIEW in which the. 
“ Official Notice "" appeared.) ыр UG St 


Tur Ministry of Transport has published a mass of statistical 
details relating to the road tramways, light railways, and 
railless trolley undertakings in Great Britain.* In the case of 
publicly-owned systems the particulars are made up as far as 
March 31st, 1922; in the case of company undertakings as far 
as December 31st, 1921. 

During the period dealt with the’ total capital expenditure 
upon undertakings increased by £4,036,247 to £85,908,610 (local 
authorities, £65.086,138; companies, £20,522,742). ur MN 

The total gross receipts were £32,523,339, as compared with 
£32,002,209 in 1920-21, and the total working expenditure 
amounted to £26,835,292, us against £25,339,706, making the 
net receipts £5,655,047, ог £1,335,444 more than in the pre- 
vious year. The balance between receipts from rates and aid 
afforded to rates remained unfavourable at £196,505; in 1913-14 
the net contribution to rate relief was £515,419. ; 

The. net income available for distribution amounted to 
£6,744,779, and of this sum £2,216,489 was appropriated for 
interest charges and dividend, £1,657,508 for repayment of 
debt, und £1,524,591 for reserve and renewal funds. The 
available balance in 1920-21 was smaller, but all the charges 
with the exceptions of income tax and *' other purposes "' were 
also lower, enabling a larger sum to be carried forward. 

It is to be noted that the ratio of working expenses to 
receipts fell from 86.44 to 82.51 per cent., although this still 
compared unfavourably with the 1913-14 ratio .of 64.51 per 
cent. | | | p 
At the end of the period there were 250 tramway under- 
takings in Great Britain, 170 of which were owned by local 
authorities. Three undertakings were closed down and two 
absorbed, while two were added. The total route-mileage open 
for traffic was 2,579 miles (local authorities, 1,756); this repre- - 
sented an increase of three miles only. The mode of traction 
was predominantly electric, other forms accounting for about. 
2 ner cent. | | 

The number of passengers carried during the year- was” 
4,256,268,092, а decrease of 413,647,712. The car-inileage de- 
creased from 345,153,585 to 342,079,865. .Of this total electric 
traction represented 98.24 per cent. As compared with 1913-14 
the number of passengers carried increased by 98.90 per cent., 
although the cir-mileage showed a decrease of 2.02 per cent. 

The «quantity of electrical energy used decreased by 
31,407,240 kWh to 593,621,200, The amount consumed per car- 
mile fell from 1.85 to 1.52 kWh... 1. 

Twenty-eight local authorities possessed powers to work rail...’ 
less traction, but only nine of these actually carried passen- — 
gers. Stockport Corporation abandoned the system: Halifax 
Corporation, however, made. up for this by commencing to 
work its system. A total of 9,879,730 passengers were carried, 
3 decrease of 755.697; the car-mileage increased from 1,976,504 
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OPEN, PELA 
Argentina.—Bvrsos Arres.—June 4th.’ Departinent of | 
Navigation and Ports. Machine tools, electric motors, pumps, 
electric battery trucks, ceiling, wall, and table fans.* | 


Ashton-under-Lyne.—May  l4th.- Town Council. Elec- 
tric light installation, town yard buildings and hospita]. 
Borough electrical engineer. aaa "x 


Australia.—MtrrBOURNE.—August 3166. Victorian: Electricity 
о 900 miles of .0707 sq. in. aluminium steel-cored ° 
cable. ` EU | "PM 
July 3tst. Electrically-operated power shovel. (April 20th.) 

August 25th. 31 22,000-V transformers ranging from 750 to` 
15 kVA.—hHReuter'& Trade Service (Melbourne). - А 

June th. -City Council. 6,600-V switchgear for .sub-sta- 
tions. eae ; | | 
BiuismaNE.—June ith. | Public. Works Department. Three 
motor-driven pumps. | "B 

Octcber 3lst.. City Electric Tight Co. One 12,500-kW | 
turbo-alternator unit at Bulima, Brisbane. i 7 

SvpNEY.—June lst. Postinaster-General'’s © Department. 
Telephone switchboard wire and switchboard and multiple 
twin underground cable* 000) NEN 

June lith. City Council. 10,000- V. earthing reactance.and .. 
resistances.” А 


Basingstoke.— May 24th. Board of Guardians. Wiring 
and fittings fcr electric lighting installation at the Institution. - 
(See this issue.) : | 


Belfast.—May 22nd. Electricity Department. 
gear for sub-station and transformers. (May 4th.) 


Belgium.— May 16th. The Société Nationale des Chemins 
de Fer Vicinaux, 14, Rue de la Science. Brussels. Overhead 
equipment for the Diezhem-Haecht section of the Brussels- 
Haecht local railway. Particulars (5 fr.) from the Service-Elec- = ? 
trique, 48, Rue Montover, Brussels. . . ЕКТ 


Bradford. — June . 7th. : EO "Department. "One 
15,000/20,000-kW turbo-gencrator, ќе. (without condensing 
plant). (April 27th.) ` AU vod MEC 


Crook.—June 4th. Urban District Council. Pole line, 
transformers, and switchgear. in connection with the electric 
lighting scheme. (See this issue.) ў "ew А 
‚ Darlington.—Mav 18th. Electricity Department. Cook 
Ing tower. (Мау 4th) ‘cou wt 707 om 


Switch- . 


‚ 


* " Tramways and Light Railways (Street and Road), and 
Trackless Trolley _Undertakings,’’ H.M. Stationery Office. - 
Price 15s. pet. `` € cC p e a m 
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Dover.—May 17th. Electricity Department. One turbo- 
alternator with auxiliaries, cables, switchgear, converting 
plant, cooling pond, &c. (May. 4th.) | 


Dublin.—May ith. Electricity Committee. Steam 
ccal for the electricity works, &e. Tender forms from J. d. 
Murphy, Town Clerk, Exchange Buildings, Lord Edward 
Street, Dublin. 


May 24th. Great Northern Railway (Ireland). Stores for 
6 months, including signalling materials, &c. (See this issue.) 


Dundee.—May 15th. . Electricity Department. L.p. twin 
paper-insulated кийсе armoured cable. (May 4th.) 


Eccles.—M ay 22nd. Electricity Department. 1,300- 
kVA group of Scott-connected transtormers. (See this issue.) 


 Edinburgh.—Mav 15th. Electricity Supply Department. 
Undergrcund insulated cables for 12 months. (April 27th.) 


India.—ALLAHABAD.—July 3rd. Public Health Department. 
Pumping plant, consisting of oil engines, generators and 


motors and centrifugal pumps at Fy¥zabad in connection with 


the water supply scheme. Executive engineer of the Second 
Division of the Public Health Department, Allahabad. 


Limerick.—May 21st. Electricity Department. Three 
Diesel cil engines, direct coupled to three d.c. generators. (See 
this issue.) 


' London.—Papvinctox.—May lth. G.W. Railway Со. 
Stores for 6 months, including telegraph instruments, elec- 
trical apparatus, wires and cables, &c. (April 27th.) 

Inpia Stroke Drror.—May 15th. Electric cables. (May 4th.) 

Sr. Pancras.—May 17th. , Electricity Department. E.h.p. 
switchgear. (May 4th.) 

METROPOLITAN ASYLUMS Boakb.—May Brd. Installation of. 
electric lighting in the administrative block, engineers' office 
block and isolation. ward block at. UE North-Western Fever 
Hospital, Lawn Road, Hampstead, N.W. (May 4th.) 

IstiNGTON.—May 30th. Electricity Department. Plant for 
raising water from artesian well by compressed air lift, water- 
treating plant, h.p. and l.p. sw itchgear for sub-stations. (See 
this issue.) 


Manchester.—Mav 29th. Electricity Committee. Twelve 
months’ supply of cable. (May 4th.) 

May 14th. Tramways Committee. Drilling machine. Mr. 
Н. Mattinson, general manager, Corporation Tramways, 55, 
Piceadilly, Manchester. 

New Zealand.—VWeELLINGTON.—June 26th. Public Works 
Department. Switchgear for the Waikato power house. 

NaPIER.—Borough Council. One 500-kVA generator and 
oe set. Hay, Vickerman & Lancaster, Ltd., Wellington, 
X.Z.* 

DuNEDIN.—May 2th. City Council. Storage battery and 
distribution transforiners.* 

July 16th. Switchboard panels.* 


Plymouth.—Mav 15th. Electricity Department. Two 
water-tube boilers, with economisers. (May 4th.) 


Poole.—May 24th. Town Council. Electrical installa- 
tion, waterworks pumping station, Corfe Mullen. Mr. A. Р. 
I. Cotterell, engineer, 17, Old Queen Street, Westminster, 
Londcn, S. W X. 


Rumania. — June “ist: The Department of Overseas 
Trade is informed that a Rumanian municipality intends to 
place an order for one 600-h.p. Diesel engine and dynamo 
(220 V, d.c.), including cost of installation.* 


 Salisbury.—Mav 17th. Town Council. Wiring and ft- 
ting part of the Council house for electric lighting. City 
engineer and surveyor. 


St. Johnston (Co. попенар, —]une 1st. Installation of 
an electric i. р in the-church. Rev. D. Watson, St. 
Johnston, 


ЁН! ——Montevipeo.—June 12tb. State Electric Light 
Works. 000 metal-tilament electric lamps.” 


"Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry. Room), 35, Old Queen Street, S.W.1. 
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CLOSED. 
Australia. — SYDNEY. — Electricity - Comunittec. Recom- 
mended : — 
„ Reactor dor 17 300 ibo ha (£l, 040). — Australian General Еіс. 
tric 


Hp. сёбсс> (£13,850).—W. T Henley: Telegraph Works Co., Ltd.— 


Tenders. 
MELBOURNE.— Electric Supply Ccmmittee. 
Four 900-kV A transformers (£1,840).—Siemens Dro». & Co., Lid m" 


Ballinasloe. 


Elocrie lighting install: Gon at Garbally Court.--Messrs. Roche and 
Magentis, Dublin. * | 


*, >» 
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Black pool.-—Flectricity Committee. Recommended:— 
ҮАУ garen turbine w Mestre. Frast & Obofqers. Ltd. 


. Bradford.—Tramways Committee. 

800 tons steel girder rails (£11 155. per ton) —Dorman,: Long & Co., Ltd. 

20 tons steel fishplates (£15 10s. рег ton).—Bolckow, Vaughan & Co., Ltd. 

Fee for inspection and supervision. of manulacture of silicon. stecl гит.» 
(3s. per ton).—C. P. Sandberg. 

13 pairs " Hadura " points (£112 10s. per pair), and 24 manganese atecl 
crossings (£28 155. cach). —Hadfields, Lid. 

Supply of welding portions.—Thermit, Ltd. 


Buxton (Derbyshire).—Town Council. дес ай. — 

Supply and erection of а 780-amp.-hour battery at the municipal ciectrivity 

works.— D. P. Battery Co. 

Supply of automatic reversible boosters and switchgear.—The Electric 

Construction. Co. 

Canterbury.—Town Council. .\ccepted:— 

Electric wiring and fittings at the. Cookery School and for. wiring the 

electricity works.—G. Dashwood. 

Dover. 

Electrical installations at the extensions. of Messrs. Vyse & Son, Ltd.— 

. L. Etheridge & Co. 

"Edinburgh.—Some discussion took place at the Town 
Council meeting on May 3rd regarding electrical tenders re- 
ceived froin two British firms. Approval of a recominendation 
of the Electricity Committee to accept the offer of Messrs. 
Bruce Peebles & Co., Edinburgh, for the supply of two »0- 


b.h.p. induction motors for the Leith station, at £9.290. was 


propcsed. It was also moved that the offer of the’ English 
Electric Co., Ltd., at £3,110, be accepted. In support of this, 
it was argued that both machines were excellent, and that, as 
there was no question of quality, price should rule. It was 
stated that the original tender by Messrs.’ Bruce Peebles 
amounted to £3,550, and after the Committee had agreed bv 
a majority to recommend acceptance of the tender at that 
figure, the firm reduced it to £3,250. One speaker contended 
that if local firms could not give tenders within reasonable 
distance of the others, then they should receive no preference, 
while another member held that the recommendation was 


‘unfair to the English Electric Co., which was entitled by all 


the rules of fairplay to get the contract after making a special 
effort to put in а low tender. The proposal to accept the 
English Electric Co.'s tender was carried by 25 votes to 18. 
London.—I..C.C. Highways Committee. | 
| Pipework. — Feed Pump. 
| һу £ 
British Electric Plant Co., Ltd. ... a Же — 


959 
Worthington-Simpson, Ltd. m = es -- 903 
J. Wolstenholme & Son, Ltd. m Быз juo 2,343 — 
Alton & Oo., Ltd. aot ose -— 2,505 == 
W. Н. Allen, Sons & Co., Ltd. .. SA e — 1.125 
Babcock & Wilcox, Ltd. ... es 2,677 1,150 
Recs Roturbo Manufacturing Co., Ltd. vee — 1,234 
John Spencer, Ltd. 4 vis — - 2,729 1.444 
Gwynne's Engineering Co., Ltd . e — 1.5600 
Brightside Foundry and Engineering Co., Ltd. 2,758 2.119 
Stewarts & Lloyds, Ltd. ... 2,812 -— 
Latona Engineering Co., Ltd. ... bos 3,012 — 


With the concurrence of the General Purposes Committee, 
the Committee has accepted the tenders of Aiton & Co., Ltd.. 
for the pipework, and Worthington-Sinpson, Ltd., for the feed 
pump. 

METROPOLITAN "'AsyLUMs Волко. Works Committee. Re- 
commended :— 


Installation of electric lighting at the Grove Hospital. 


8. Reed & Sons M dE a T Я m .. 21,676 
Higginbotham & Sons ... у ЭВ oe he ies 1.490 
Т. Clarke & Co., Ltd. ... sss E "s EN - he 1.454 
Myall Bros. . MT а T» m ке iis 28 1,497 ` 
Perfecto Electrical Co. ee ei a sie ae iss 1.716 
W. P. Young & Co. .. ius РЕ ids on sia TM 1.761 
E. B. Hasclden ... m T те <r Bae UN s 1.923 
A. Dean & Co., Ltd. ... ius ET wa jd xis gu 1.941 
D. Henderson Y Ms a, sa те МСИ ыз 1.950 
А. V. Gilkins & Cor; | OF cs uu a 5% Е ів: oe 2.116 
Guild Housing, htd. — ... 22 iss vits 28 з ч 2.137 
“Ohms,” Ltd. ... jis D dads М at - ru 2.216 
J. C. Christie ne a st EA e 2x iss оо 
С. Sparrow & Со. та s - Жез ma 0 uit 2.200 
G. H. Turner & Co., Ltd. ius ds ime. eun ои 
Brightside Foundry and Engineering | Co. Y Ltd. ... ет seks 2.2725 
Toy & Winslow  ... m 5 doe 2.275 
M. Partridge & Co. ix; ate iie is wad 2,535 
National Electric Construction. C; е Ltd. SN 25 РУ site 242 


St. ManvyLEBoNE.— Highways Committee. 


Two 50-kW motor-generator sets, compleie with switchgear (£788).—City 
Electrical Co. (Recommended.) 


Electricity Committee.—The Cominittee has again carefully 
considered the tenders received for the supply of underground 
cables, the Council having referred back the recommendation 
that the tender of the British Insulated & Helsby Cables, I.td.. 
be accepted. (See Erec. Rev., March 23rd, p. 460, und April 
Ath, p. 621.) 

Inquiries have been inade of 14 of the largest municipal 
electricity undertakings in London and the provinces as to 
the experience. they "have had with cables manufactured 
and supplied by firms whose tenders were lower tban the 
tender recommended by the Committee. After close considera- 
tion, the Committee again advises the Council to accent the 
tender of the British Insulated & Helsby Cables, Ltd.. for 
mie pepe ot of cables during the i par year ending March. 


60-ton electric travelling jib crane and gantry (£5,920).—Babcock & Wilcox. 
Ltd. (Recommended.) . 


-Closed-circuit air cooler for the 12,500-k\W turbo-alternator (£1,275)..— 
«General Electric. Co.. Ltd. 

Malvern.—Urban Council. Accepted:— 

Wuter-sotening plint for the chictricity works.—Scott & Western. 


_ North Lancashire, 


Eltctric lighting iqstullatiog at Witherslack Hall (Lord кезени 
Сика & Uo., , Mg. 
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FORTHCOMING EVENTS. 


Royal Society of Arts.—Monday, May láth. At John Street, Adclphi, W.C. 


At 8 p.m. Howard Lecture, * The Development of the Steam Turbine," - 


by Mr. S, S. Cook. (Lecture 111.) 

Wednesday, May i8th. At John Street, Adelphi, W.C. At 8 p.m. Paper 
on “ Industrial Lighting and the Prevention of Accidents," by Mr. L. 
Gaster. ‘ 

institute ef Transport (Oraduates' and Students’ Section).—Tucsday, 
May 15th. At the Institution of Electrical Engineers, Victoria Embank- 
ment, М.С: At 5.30 p.m. Paper on * The Design and Maintenance of 
Commercial Motor Vehicles," by Mr. G. J. Shave. 

Institution of Railway Signal Engineers.— Wednesday, May 16th. At the 

‚ Institution of Electrical Engineers, Victoria Embankment, W.C. At 6.30 
p.m. Paper on ‘* Signal Apparatus for Use in Foggy Weather and 
Snow,” by Mr. W. Challis. | 

Оһетса! Society.—Thursday, May 17th. At Burlington House, Piccadilly, 

V. At 8 p.m. Ordinary scientific meeting. 

Mersey and West Lancashire Electricity District Local Inquiry.—Thurs- 
day, May 17th. At the Town Hall, Liverpool. At 10.30 a.m. — 

Royal Institution of Oreat Britain.—Thursday, May 17th. At Albemarle 
Street, W. At 3 p.m. Lecture on '' Engineering Problems Solved by 
Photo-elastic Methods," by Prof. E. G. Coker, F.R.S. (Lecture I.) 

Friday, May 18th. At 9 p.m. Lecture, '' Recent Studies in Alternating 
Magncusimn," by Mr. W. M. Mordey. 


Roentgen Society · апа the Electro-Therapeutic Section of the Royal 
Society of Medicine.—First annual joint meeting, Thursday, May 17th. 
At the, ¿Royal Society of , Medicine, Wimpole Street. At 5.30 p.m. 
Mackenzie Didan Memorial Lecture, by Mr. A. W. George. Dinner 
at 8 p.m. At the Langham Hotel. B | 

Electrical Power Engineers’ Association (Southern Divielon).—Friday, May 

th. At the Institution of Electrical Engineers. At 7 p.m. Lecture on 

' ** Combysiion of Fucl," by: Mr. C. Erith, А 
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THB "ELECTRICAL REVIEW" SBRVICE 
‘DEPARTMENT. ii à 


WE have to remind readers that Service Departinent inquiries 
should be accompanied by a stamped addressed envelope. ` 
The makers or suppliers of the following devices are asked 
for :— : | | 
Wy-VEE cable connectors. 
Gray's patent heater. 


NOTES. 


A Commutator Slotter.—EnnRATUM.—In our issue of April 
27th, in our " New Devices" Column, we fell into error 
by publishing, as a novel invention, a description of a com- 
mutator slotter made by an American firm. Messrs. Oerlikon, 
Ltd., point out that the design is practically identical with 
that company's '* Republican” undercutter, and have 
sent the following letter to the Electric Railway Journal, from 
which we culled the note :— ° 

“Тһе EvecrricaL Review makes reference in the issue of 
the 27th April to a description which apparently appeared in 
the columns of your valued paper in connection with above. 
It is stated that the Martindale Electric Company, of Cleve- 
land, Ohio, has put on the market the ‘Imperial Under- 
cutter.’ May we suggest that it would be better described as 
the ' Republican Undereutter ' in so far as it was produced 
fully 20 years ago by the Ateliers de Construction Oerlikon, 
Oerlikon, near Zurich, Switzerland. It has been made use of 
during quite two decades by the leading British municipal 
and tramway undertakings. It is fully described in the en- 
closed leaflet. 

‘* The apparatus has, ever since its invention, experienced 
practically no alterations, and it 1s to-day as much admired 
and used ae ever.” 


Appointments Vacant.—Plumber-jointer, for the Wigan 
Corporation electricity department; foreman for laying and 
jointing l.p. cables (94s.) for the Stoke Newington: B.C. Elec- 
. tricity Department. (See our advertisement pages to-day.) 


" The National Association of Supervising Electricians.—On 
Tuesday last, the reading of short papers In a competition for 
the shield presented Ly the President, Mr. W. E. Highfield, 
took place at St. Bride's Institute. 
. The President opened the proceedings with a review of the 
conditions of the competition, and the reading of twelve 
papers was carried out by others than the authors. The com- 
petitors were allowed to take as their subject any aspect of the 
electrical industry or the Association, and it is remarkable that 
there was no overlapping of papers, even. in the four that 
"touched upon matters connected with the N.A.S.E.- "Mr. А. Н. 
Рукеѕ, MEE. E., vas. present, and decided’ the order of reading 
. by the drawing of numbers which concealed the identity of 
асаб о ы Aeg se» Ба Tu ose. ЖЕ. 
. . The first paper: wasa reasoned advocacy of the use of .c.t.s. 
cable for internal wiring. This was followed by a criticism 
of the Association which fell under.two main heads :—(a) 
The 4peagre attendance at the meetings, and (b) the lack of 
foree in the agreement betwcen the Association. and tho 
N.F.E.A. .The author gave reasons, and suggested remedies, 
“fcr the first Matter, and suggested with regard to the second 
critirism that the executive should approach employers who 


Science Guild, consisting of Lor 


ai 


had not put the agreement into force, and not leave it-to the 
members themselves, thereby prejudicing their positions. — : 

lhis paper, which proved to be the winner of the shield 
and the first prize—a crystal radio set, presented by the Cable 
Accessories Co., Ltd.—was by Mr. E. E. Gammon. The next 
paper dealt with the relation of the N.A.S.E: with the rest 
of the electrical industry, and urged the drawing-up of a 
salary schedule, and the aiding of apprentices, and this was 
followed by a thesis on " Trade Unionism " which stressed 
the importance of the educational side of employés’ organisa- 
tions. The fifth paper, which eventually secured the third 
prize, described in a practical manner the distribution of elec- 
tricity on board a modern battleship. This was written by 
Mr. J. Southern. * Mutual Help ” was the title of the en- 
suing paper, which advocated closer co-operation between the 
engineer in charge of work and the foreman. The seventh 
paper treated cf moderp lightning conductors, and gave an 
able review of the phendémena of lightning: ^ ^ | 

The titles of the next two papers were: '' The Future of the 
Industry "—which forecast an eventual saturation of the 
market, prophesied а bright future for electric power and 


: cooking, but indicated that electric heating would be retarded 


by conservatism; and ‘‘ Power Factor Improvement,‘ in 
which the author pointed out the advantages of static con- 
densers. The next paper, by Mr. R. W. J. Stark, took! the 


second»award. It was an able discourse, naturally condensed, 


upon the modern electro-chemical industry, and dealt with the 
production of aluminium, nitrogen, phosphorus, and many 
other commodities. , A. | и 
The penultimate paper considered the position of the 
N.A.S.E. as a trade union, and urged members to’ afford the 
Association better support, and thus maintain their status. 
The final contribution was intended to aid members who were 
experiencing a change-over from d.c. toa.c., and described the 
various types of a.c. motors in brief detail. ^  - 
. At the conclusion of the readings the President voiced the 
feeling of the members present:in remarking upon the diff- 
culty of selecting the best cf such a good collection of papers, 
and Mr. A. H. Dykes, who presented the prizes to the success- 
ful authors, spoke to the same effect. 
The second prize (valued at two guineas) was given by 
Major T. Vincent Smith, and the third (value one guinea) by 
Mr. Dykes. 


British Science Guild.—A deputation from the British 

d Askwith, K.C.B. (President 
of the Guild), Lord Avebury, Mr. Hunter Gray, K.C. (chair- 
inan of the Guild’s ‘ Inventions and Patents ” Committee), 
Sir Robert Hadfield, Bart., F.R.S., Sir Trevor Dawson, Bart., 
Sir Richard Gregory, D.Se., Mr. A. А. Campbell Swinton, 
F.R.S., and Lt.-Col. W. O'Meara, C.M.G. (hon. secretary of 
the Guild), waited upon Lt.-Col. A. Buckley, D.S.O. (Parlia- 
mentary Secretary to the Department of Overseas Trade), with 
whom was Mr. W. Temple Franks, C.B. (Comptroller-General 


. of Patents) at the House of Commons on May lst. 


The deputation, which was introduced by Lord Askwith, 
strongly urged that the necessary steps should be taken as 
early as possible by the Government to secure effect being 
given -to the provisional scheme for an Empire Patent drawn 
up at the British Empire Patent Conference held in London 
in June last year. The scheme in question provides that a 
patent issued anywhere within the British Empire shall extend 
to the United Kingdom, or to any of the self-governing 
Dominions, or to India, upon registration in the particular 
territory in which protection is desired. (See Stationery Office 
publication, '" Report of the Conference held at the Patent 
Office, London, from June 12th, 1922, to June. Brd, 1922.) 

The proposals of the deputation were sympathetically 
received by Colonel Buckley. | 


Educational.—Imereria, CoLLEGE ОЕ ScrENCE.—Sir Henry 
Birchenough, Sir Donald MacAlister, and Sir Otto Beit, whose 
term of office as governors was to have expired on June Ist, 
have been reappointed for a further term of four years. . 

POLYTECHNIC, REGENT STREET, W., ELECTRICAL ENGINEERING 
DEPARTMENT.—A special course of lectures will be given during 
the summer term on Mondays by Mr. P. Kemp, the Head of 
the Department, on '' Power Factor and its Improvement ’’; 
on Tuesdays, on ''Prctection, of E.H.T. Systems," by Mr. 
Н. P. Young; on Wednesdays, on the '''Thermionic Tube and 
its Application in Wireless Circuits,” by Mr. W. H. Date; 
and on Thursdays, on '' Some Aspects of Electrical Engineer- 
ing Economics," by Mr. D. J. Bolton. The first meeting 
is on May 28th, and the fee for each course is 7s. 6d. (For 
further particulars see our advertisement pages to-day.) 

Birmingham Electrical Golfing Soclety.—During 1922 
three meetin:3 of this Society were held, and three cups 
played for. The first was won at Copt Heath on’ May 29th: 
by Mr. E. L. Ball, the, second at Little Aston an July 17th 


‘by Mr. J.-H. Berry, and the third at^ Walmleg on October 


17th by Mr. W..L. Topple.. The spring: meeting. will Һе held 


vat the Robin Hood Golf Club next Mondav afternoon, May 


14th, when the challenge eup presented hy the electrical trade 
will-he ‘up for-cempetition. Golfers in the-electrical trade in 


“the Midlands are eligible. and can enter up to the time. ої the 
. competition. namely, 2 o'clock on Mondav next. , The summer 


meeting will be held in July, and the «autumn meeting 


- towards. the end of September. The address of, Мт. W. A. 
. Millinger, the honorary secretary, is 9, Livery Street, Bir- 
© mingham. | | 
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‘The Illumination, ої the '' Coliseum " Tower.—The elec- 
trically-illuminated ‘' revolving ’’ sphere surmouhting . the 
* Coliseum,'” St.-Martin’s Lane, W.C., has been for a long 
time a familiar sight, but the beautiful effect obtained бу 
illuminating the contour of the tower .is of very recent date. 

his із the first example te be seen in this country of a sys- 
tera which has been employed in Paris for some time—the use 
of long tubes containing neon gas, which is made to glow by 
the application of high electrical pressure. , The installation 
was carried, aut Бу Messrs. Girdlestone & Co. under the 
supervision of Mr. d.. К. Bedford, M,I.E.E., a member of the 
fum; and we were recently permitted to inspect it. The tower 
possesses. а certain amount of architectural beauty, and the 
neon tube ‘system does not detract from its appearance dur- 
ing the day, газ long lines of smal] electric Jamps might. The 
girse tubes.are.30 inm. in diameter and are bent to the shape of 
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‘Neon-Tupe ILLUMINATION. of THE '' COLISEUM” Tower. 
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the arches and other main lines of the structure, and although 
when illuminated they appear as a broad band of light of the 
distinctive orange colour given by neon, during the day they 
aré hardly perceptible. In the ends of the tubes are fixed cylin. 
drical copper electrodes separated by glass fillets from the tubes 
themselves. The pressure of the gas in the tubes is about 
1/70th of atmospheric pressure.. The tubes are connected in 
seniep ig thirteen distinct groups, each with its transformer. 
The fixing is carried out on teak with iron clips. -. As the 
supply ап: the district is 200 V d.c. it hus been necessary to 
install g;2d-kW rotary converter, which produces 50-сусіе, a.c., 
at-160 y.. The supply from this is taken through snap 
swatches and ‘choking coils, by wire-»irmoured cables to the 
step-up transformers, which are inounted in-the tower. Here 
16216 transformed to 5,000/5,500 V, and carried by flexible, 
welhihsulated cables to the ends of the tubes. This cable, 
made try W. T. Henley's Telegraph Works Co., Ltd., was 
subjected іо a 20,000-V. spark test without breakdown. -All 
parte of the system’ аге well earthed, both through spark- 
gaps and ''solid." The total load of the installation is only 
18 kW; 4 will, therefore, be readily appreciated that the 
system. is cheap as well as very effective. The tube portion 
of ethe system was manufactured in Paris, but arrangements 
have'been made with the French patentees for its production 


2 


in: this country. 


.Fataitties.—Thomas Collins, a miner, recently climbed tu 
the top.of д standard bearing power. cables for the Powell 
Duffryn eollierv at Pengam, near Cardiff, and received a fata! 
shock àt 10,000 V.. p 

On May 6th Allan, Greensmith, of Sheffield, climbed a pole 
carrying а cable from Raincliffe to Smithy Wood Colliery. 
Overhalancinr, he clutched at the cable and was immediately 
killed by a 500-V shock. x yei 

‘Bernard Widdowson (95), of Erdington, a tester at an elec- 
trical, works, recently died at the Magnet Club of the General 
Electric Со. , Witton, Birmingham. His brothet stated at the 


inquest that Bernard on Saturday played in а cricket match 
at Kidderminster and was the top scorer. After the match 
witness.and his brother returned to the Magnet Club, where 
a dance was taking place. Later witness heard that his 
brother had fallen down the stairs and had died shortly after- 
wards. Death was due to a fracture of the skull. 


Safeguards against Gas Dangers.—To lessen the dangers 
arising from the use of gas, the General Purposes Committee 
of the London County Council makes a number of recommen- 
dations. Тһе main suggestion is that there should be closer 
co-operation between the varicus authorities concerned in the 
breaking-up of roads which may result in injury to gas 
mains. It is also recommended that gas undertakers should 
consider what additional means they can adopt to bring 
effectively to the notice of consumers the danger arising from 
escapes of gas and the necessity of reporting at once the 
existence of leaks. Gas undertakers should be given power 
to. prescribe the size and material of internal piping, to 
inspect the piping and appliances on any consumer's prenus, 
and to refuse a supply to those consumers whose installutions 
ure in а dangerous condition, after due warning. 


New Niagara Treaty Suggested.—The rapidly-increasin;: 
need for more diversion from the Niagara River for the ure 
of the Queenston plant of the Hydro-Electrie Power Commis- 
sion of Ontario is expected to result in stimulating Canada's in- 
terest in а new treaty. Two years ago, when the U.S.A. State 
Department suggested the advisability of discussing the matter 
of additional diversion, Canadian officials did not encouraye 
the proposal. Since then, however, the situation has changed 
inaterially, as there has been steady expansion of the distri- 
bution system until it reaches as far westward as Detroit. 

The demand for additional diversion is even greater on the 

American side than in Canada. The Niagara Falls Power 
Company has been running at full capacity for eight months. 
By the time that the additional 100,000 h.p., which is the 
net gain represented by the improvements now under way, is 
available this autumn, it will be absorbed immediately.— 
Power. i - 
. Street Accidents.—According to the annual return of 
street accidents caused by vehicles during the year 1922 (Sta- 
tionery Office, 2d. net), 111 fatal and 5,951 non-fatal accidente, 
out of totals of 2,768 and 67,429 respectively, were due to 
tramcars. The figures under practically all heads were in 
excess of those recorded for 1921. 


Gift to Hon “Kong University.—The Birmingham Post re- 
ports that Sir Paul Chater has made a gift of $250,000 (about 
£29,200 at the present rate of exchange of the Hong-Kong 
dollar) to the University of Hong-Kong. Sir Paul is u wel- 
know merchant in Hong-Kong. 


. The Duddell Memorial.—In October, 1920, a cominittee 
was formed to: collect funde for a Duddell memorial. The 
committee consisted of Sir. W. Bragg, Sir H. Darwin; ‘Sir 
R. T. Glazebrook, Dr. В. Knox, Prof. T. Mather, Mr. Roger 
T. Smith, and Mr. R. S. Whipole. In response to the 
appeal 210 subscribers contributed a total sum of £639 5s. 8d. 
In addition the Councils of the Physical Society of London 
and the Röntgen Society subscribed £50 and £10: 10s. respec- 
tively. Тһе total amount. subscribed — was, - therefore, 
£699 15s. 8d. |. . a A A ЕК 

At the request of the committee Mrs. Mary С. Gillick has 
designed a bronze memorial medal, which is illustrated here- 
with, and Mr. Emery Walker has prepared a diploma to 
accompany the medal. The artist has succeeded in showing 


TRE DUDDELL MEMORIAL MEDAIL.. 


in a striking manner the apparent youthfulness of Duddell as 
well as the erectness of his carriage. The obverse of the 
medal represents the quest of Science for Knowledge, a sym- 
bolic figure with a lainp and a globe. The medal will bes 
awarded periodically by the Council of the Physical Society 
to those who have advanced physical knowledge by the m. 
vention or design of scientific instruments, or of materials 
used in their construction. The interest on 5400 (invested in 
5 per cent. War Loan Inscribed Stock) will be presented to 
the recipients of the medal. | i 

The dies from which the medal will he impressed and the 
scrip of the investment are to be handed by Sir William 
Bragg to the President of the Phvsical Society, on behalf. ef 
the subscribers to the Memorial Fund, at the meeting-to be 
held to-day at the Imperial College of Science. 
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INSTITUTION NOTES. 


Institution of Electrical Engineers.—Mersey AND NORTH 
WALES вво Сехтве.—1 he first report of the committee 
for the 1922-23 session covers the .first half of the session as the 
liverpool Sub-Centre, and the latter half under the new status. 
The cominittee met on eight occasions; the average attendance 
being 13. Eight ordinary general meetings have been held 
with an average attendance of 9З, excluding the popular lecture 
on " Broadcasting," when 625 people were present. The dis- 
cussions have been well maintained, and the number of new 
speakers taking part shows a marked increase: On Decem- 
ber Lith, Mr. E. Gill, the president, addressed the meeting, and 
on February 19th the Lord Mayor of Liverpcol (Mr. F. Wilson) 
delivered an address. ‘The total membership of the Centre 
is now 471, an increase of 24 for the year;. the total number 
of members transferred to other districts.or whose names have 
been removed from the list this session is 66. The total ex- 
penses for the 1921-22 session amounted to £179. 


` Students’ Section Heport.—The committee has held five 
meetings, the Average attendance being seven. Six ordinary 
general meetings have been held with an average attendance 
of 96, one open meeting with an attendance of 123, and two 
informal discussions with attendances cf 32 and 12. Six visits 
to works have been made with an average attendance of 13. 


The Faraday Society.— The Society will hold ‘a general 
discussion on ' The Physical Chemistry of the Photographic 
Process ” on Mav 28th at the Institution of Electrical Engi- 
neers. Prof. W. D. Bancrcft, of Cornell University, will open 
the proceedings at 3 p.m. with an introductory address on 
' The Theory of Photography." This will be followed by 
detailed consideration of the subject. Between the afternoon 
and evening sessions a complunentary dinner м] be given at 
the Hotel Cecil to Prof. Bancroft and the other guests. 


The Engineering Joint Council.—The constitution and 
by-laws of the Council were issued on Wednesday. ‘The 
Council, in the first instance, comprises eight meinbers, two 
each appointed by the Institutions of Civil, Mechanical and 
Electrical Engineers, and the Institution of Naval Architects 
(* Founder Institutions "). The chairman will be elected an- 
nually, from each [Institution in rotation, the secretary of the 
same institution acting as secretary for the Council. In- 
cidental expenses will be defrayed by the Institution from 
which the chairman and secretary have been uppointed for 
the time being. Provision is made for the admission to 
representation. of other institutions of suitable professional 
standing (" constituent institutions ") by one representative 
from each, and for the reference of questions to the Council 
hv "affiliated institutions," which will not have the right 
to vote. 

Edinburgh Electrical Society.—Mr. J. Walker has been 
elected chairman of the Society; Mr. A. Whitley, vice-chair- 
man; and Mr. W. S. Johnson, hon. secretary and treasurer. 


OUR PERSONAL COLUMN. 


The Editors invite electrical. engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL Review posted as to their 
movements. . Р | 


The Electricity Committee of the Wimbledon Town Council 
has recommended the Stating Committee to increase the 
salary of the borough electrical engineer, Mr. MCKENZIE, from 
£1,000 to £1,250. as from April 1st last, with a further increase 
to £1,500 on April Ist, 1924, provided that the net profits 
of the undertaking during the vear ending March Ist, 1924, 
will enable the Council to reduce the charges for lighting pur- 
poses to 44d. per unit, and for cooking and heating to ld., and 
also to allocate out of the net profits such a sum as will 
bring the reserve fund up to £10,000. It is also recommended 
that when the alterations to the Spearing boilers are com- 
pied Mr. McKenzie be paid £250, and on the completion 

f the installation of the 3,000-kW turbo-alternator a further 
aah of £250, and that he be permitted to undertake work as 
a consulting engineer on agreeing to remain with the Corpora- 
tion for three years from April 1st, 1923, subject to his right 
to determine the agreement on three months' notice, if he 
should obtain an appointment ae chief electrical engineer of a 
station of a capacity of 20,000 kW or upwards. 

Torquay Town Council has decided that the borough elec- 
trical engineer's salary shall continue to 
A.M.E.E. basis, to һе adjusted at the end of the financial vear, 
in accordance with the output of the combined undertaking, 
the revised salary to be retrospective to April Ist, 1923. 


. Mr. E. SEYMovR Woon, M.I.C.E., late of the South Hetton 
Coal. Co., Ltd., has concluded arrangements to actively repre- 
sent the Harland Engineering Co., Ltd., 
tric Plant Co., Ltd.. on the East Coast, with headquarters 
at Newcastle. Mr. Wood has been for 12 years on the Council 


be paid on the . 


and the British Elec- 


* é a - bo ~ 


ofthe Institution of. Mining  Wlectrical: Engineers. and. the, 
North of England Institution of Mining and Mechanical Engi: 
neers. 

The Commonwealth Engineer stated’ in March that Mr. J: 8, 
Just, general manager of the City Electric Light Co., was 
sailing for America by the Manganui. He was. making. an 
extensive tour through America, the United Kingdom, and 
Europe. 

We ure pleased to learn that Mr. R. A. CHATTOCK, city. elec- 
trical engineer of Birmingham, is rapidly recovering from 
his recent severe attack of "influenza, and it is hoped that.he 
“е able to resume his duties in the course of two or three 
Weeks 1 

On the evening of Thursday, May 3rd, at the Sheffield show- 
room of the Edison Swan Electric Co., Ltd., the staff made 
a presentation to the manager, Capt. STANLEY Boys, D.S.O., 
on tlie occasion of his approaching marriage, which took place 
on Saturday last, at Surbiton. | 

At the 151 annual dinner of the Bradford Engineering 
Society tast Friday evening, Mr. C. E. ALLsorr, A.M.1.1.E., 
sales inanager бо the Bradford Corporation Electricity Depart- 
ment, who retired from the presidency of the Society after 
two years in the chair, was presented with a case of stainless 
cutlery and an umbrella as an expression of the members’ 
appreciation of his chairmanship. ‘Lhe presentation was made 
by Mr. J. W. Longley, vice-president.; Mr. H. Moss has been 
elected a member of the Council of the Society for the third 
titne. 

Tenders reports that Mr. R. Н. Barter, electrical engineer 
and tramways manager to the New Plymouth (N.Z) Borough 
Council has been appointed assistant engineer to the Auckland 
Electric Power Board. | | 

We are. pleased to note that Mr. THOMAS ROLES, the B ad- 
ford City electrical engineer, who has been absent from duty 
for scame months owing: to ill- health, has been able to resume 
his duties. : 

^A presentation of a gold watch, suitably inscribed, has been 
made by Messrs. Clark, Forde & Tavlor, consulting engineers, 
to Mr. T. H. TEBBETT, on his completing 50 years’ dunce with 
the firin. | a ; 


Obituary.—Mr. R. B. McCULLOCR. —We Е to “| in 
the Commonwealth Engineer. that Mr. R. L. McCulloch 
general manager of the Hobart municipal tramways, died 
recently. During a pericd of 18. veurs he was assistant and 
acting manager to the Merthyr Electric Traction and Lighting 
Co., managing engineer to the I 'amington and Warwick Elec- 
tric Light and Tramway undertaking, engineer and manager 
to. the ‘city of Carlisle electric tramways, resident engineer at 
Bo'ness electricity works, and, during 1920-21, was chief 
engineer to the North of Scotland Power and Lighting Co., 
Inverness. Mr. S: H. Hancox, the present tramway engineer, 
has been appointed to the pcsition of manager and engineer 
to the undertaking. 

Mr. J. T. Oster.—The death is announced at Hampstead, 
London, after an operation, of Mr. John Taylor Osler, the 
eldest son cf the late Mr. Alfred C. Osler and of Mrs. Osler, 
Fallowfield, Edgbaston. Mr. Osler, who was 49 vears of аре, 
was a director of the firin of Messrs. F. & C. Osler, Ltd., 
electric fittings makers, Birmingham. and he came to Tandon 
20 years ago to direct his firm's activities here. з ЕЁ 


’ Wills.—The late Mr. J. Т. JERVIS, M.Inst.C. E.. -a director 
of. the Notting Hill Electric Lighting Co., Ltd., ‘left. £7, 997 
gross and £3,825 net personalty. 

Dame M. "EDITH CLIFTON ROBINSON, widow: of Sir Jamei 
Chfton Robinson, of electric tramway fame, et £u, 548. 
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L NEW COMPANIES ANIES REGISTERED: p 
Basic Power Trust, Ltd. (189 189 5604) .— Registered. April 


Rih, Capital, £4,000 in 15. shares. adopt an agreement. with `J. 
Hartley and to carry on the business of i alers in shares, stocks, debe aes 
debenture stock, and oiher securities, capitalists, financiers, &e. (The 
precise significance of the title is’ not apparent from the * objects.) The first 
directors are:—J. C. Hariley, Fountain Cottage, Seal Chart, Sevenoaks; 
Е, W. Slatlewell, 92, Hayn Walk, Merton. Park, S.W.19. Minimum cash 
subscription, 7 shares, Secretary: F. W. Hallewell, Registered office : 2, 
Dean's Yard, The Sanctuary, Westminster. 


‘Hall and Brenard, Ltd. (189,606).— Private company. 
Registered May 2nd. Capital, £1,000 in £1 shares (300 6 per cent. cumulative 
preference), To adopt an agreement with G. H. L. Hall and К, Brenard, 
and to carry on the business of wholesale radio and electrical engineers 
and suppliers carried on by them at 10, Manor Gardens, о a The 
first directors are :—R. Brenard, “ Wharfedale,” Sandy ‘Lane South 'alling- 
ton, Surrey; G. H. L. Hall, 10, Manor Gardens, Purley. Surrey. Qualifica- 
tion, £100. Remuneration (except. managing ur if any) as fixed by 
the company. Secretary: б. Н. L. Hall. 


Piness and Bradlaw, Ltd. (189,703). pss company. 
Registered May 2nd. Capital, £3,000 in £1 shares. To take over the 
business of lamp shade manufacturers carried on as *" Piness & Bradlaw.’ 
The <ubseribers (cach with 1 share) are:—S. G. Ballard, 5, Holborn, E.C.1, 
clerk, A. Parker, 5, Holborn, E.C.1, cashier. The first directors are to be 
appointed by the subscribers. Solicitor: Е. P. Woodcock, 5, Holborn, Е.С.1. 


Defiance Electrical Co.. Ltd. (189,625).—Private com- 
panv. Registered April 30th., Capital, £100 in. £1 shares.: To carry-on the 
business of exporters, importers, and manufacturers of clectrical, gas, oil, and 
lighting goods, and accessories and wireless insulating appliances, &c. The 
subscribers (each with one share) are :—T. P. Phillips, ** Glan-v-Nant,"* Dvne- 
vor Road, Garnant, manufacturer's agent; D. J: Phillips, 39, Groton Rond, 
Earlsfield, S. W.18, manufacturer. The subscribers are to appoint the first 
directors. Solicitors: H. Crafter & Co., 35, Bloomsbury Square, W.C.]. : 
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+ Magnus Volk, Ltd. (189,750) .-—Private company. ReBis- 
tered May 3rd. Capital, 25.000 in £1 shares. To acquire the undertaking 
and all or any of the assets and liabilities of Magnus Volk, Ltd. (incorporated 
in 1991); to adopt an agreement between the said. company and R. Car- 
penter, the liquidator thereof, of the first part, M. Vo.k of the second- part, 
M. H. Volk of the third part, and this company of the fourth part; to 
operate the electric railway at or near Brighton. The subscribers (euch with 
e share) аге :—М. Volk, 38, Dyke Roid, Brighton, electrical engineer; 
M. H. Volk, 15, Marine Square, Brighton, engineer, The first directors are :— 
M. Volk (chairman), M. H. Volk, С. ]. M. Whittaker, and Anna Volk. 
Solicitors: J. K. Nye & Donne, 23, Ship Street, Brighion. * 


Kingsland Engineering Co., Ltd. (189,699).—Private 
company. Registered. Мау 2nd, Capital, £2,000 in £l shares. To carry 
on the business ol general eecirie moor engincers and smiths, manufac- 
turers of woodworking machinery, &c., and to adop: an agreement with W. G. 
Jagg and К. A. Kendrick. The first directors are с. G. Tagg, senr. (per- 
manent governing direcior and chairman), 45, Cleveland Road, South Wood- 
ford, Essex, engineer; W. G. Tage, junr. 45, Cleveland Road, Souch Wood- 
tord, Essex, furniture manufacturer. Qualifivation, £5. Remuneration, 
19%. 6d. cach. per meeting. Secretary: W. G. Tagg, juar. Registered office: 
Ho-I08, Kingslind Road, E.2. 


Headphenes (Manchester), Ltd. ‘(189,725).—Private com- 
Piny. Registered May 3rd. Capial, £200) in £1 shares. To take over the 
business of deaiers in elecirica supplies and accessories. carried on by W. 
Hall and Mary Shaw ài Manchester as che "a Ostord. Elecirie Co.," and to 
carry on the sume and (he. business of manufacturers of wireless and other 
scieniific instruments, &e. The permanent directors are:—W. F. Peck, 


'" Beechwood,” Anson Road, Vicioria Park, Manchester; N, du В, Hennessy, , 


КО, Upper Chorhon Road, Manchester; W. Hall, no address givrn; Mary 
Shaw, no address given, Qualification, £100. Remuneration, £259 per annum, 
divided between them, , 5. |, "n "E ^ p. AN 
Reform Accessories Co., Ltd. (189,615).— Private com- 
pense Regisired April 3)b. Capital, 21,500 in £1 shares.» To acquire the 
business of manufacturers of motor lamps, generators, horns, and electrical 


Kouds and accessories. carried on at Moseley Street and Bishop Street, Bir- 


mingham, as che Reform Accessories Manufacturing Co. ‘ihe first directors 
are ;—AX. T. Izon (Managing director), 86, Putney Road, Handsworth, Bir- 
mingham; Mrs. Lucey H. Izon, 88, Putney Road, Handsworth, Birmingham; 
A. МУ. dzon. no address given. Qualification, 100 shares. Solicitors : Alfred 
and W. Н. Green, ЮА Colmore Row, Birmingham. ; : 


A. J. Bennett and Weaver; Ltd. (188,656) .—Private com- 
pany. Regis.ered May lst. Capital, £10,090. in £1 shares. To adopt an 
agre ment with A. J. Веппей and to carry on’ е business of mechanical and 
eleciric d. engineers, instrument makers, manufacturers of motors, &c. The 
life direviors are:—A\. J. Bennett, * Rousdon," Crook Log, Bexley. Heath; 
Н. G. Weaver, “ Glen View," Warren Road, Bexley Heath, with £300 and 
£59) per annum as remuneration. The remuneration of the said Н. С. Weaver 


may be increased by the board to £400 per annum without the sanction of: 


the company. Qualification, 100 shares. Secretary: Н. G. Weaver. Regis- 
tered office : 28, Broadway, Bexley Heath. . 


Rissik, Fraser, Spinks & Co., Ltd. (189,646).—Private 
company, Registered April 30th. Capital, 210.000 in £1 shares. To carry 
on the business of manufacturers of and wholesale and retail dealers in 
vulcanite, cbonite, ebonite dust, powdered rubber, and articles in the manu- 
facture of which ebonite, vulcanite, rubber or any substitute therefor is used; 
electrical and scientific instruments, &c. The first directors are :—]. Mitchell, 
no address given; F. A. Rissik, 11, Warwick Mansions, Cranwell Crescent, 
SWS; A. Fraser, 34, Torrington Square, Blocmsbury, W.C.; J. Alston, no 
address given. Remuneration as fixed by the company. 


British Net: Battery Co., Ltd. (189,622) .— Private com- 
pany. Registered April 30th: Capital, £2,000 in £l shares. To acquire the 
benefit of an invention relating to a portable accumul:tor. known as thc 
“Nett Battery"; to adopt an agreement with C. F. Puffard, and to carry 
on the business of manufacturers and exporters of and dealers in “ Nett * 
and other batteries, electric cabling, &c. The «subscribers (each with 1 share) 
are ;—E. A. Simms, 12, Norfolk Street, Strand, W.C.2, secretary; G. J. 
Cavendish, 106,  Shorndean Street, Caderi SLE, accouni ant, The first 
directors are :—J. L. Major, W. A. M. Valon, and S. L. Forb «, Qualifica- 


tion, 100 shires. Solicitors : K'nneih. Brown, Baker, Bakır, Li nnox House, 
Norfatk Street, Strand, W.C2. * 


Light o' Day Electric Lamp Co., Ltd. (189,610) .— Private 
company. Registered April 30th. Capital, £15,000 in 5,000 “А” and 7,000 
“RB” cumulative Participating preference shares of £l and 60,000 ordinary 
shares of ls. To take over the business of applying to electric lamps a lac 
known as Oriona Lac, carried on by К. Gordon and С. Barclay at 20, 
Copthall Avenue, E.C. The first directors аге :—Sir Charles S. Kirkpatrick, 
Bart., 9, Ossineton Street, Bayswater, W.: H. G. Rowley, Rowley Green, 
Arkley, near Burnet: G. E. Byers, 51, Hunter Street, Wicd. ). Keefe, 
“ Enstiey," Buckhurst Hill; R. Gordon, 71, Holmewood Gardens, Brixton 
Hill, А.Ә. Qualification, £1 share. Remuneration, £30 each per annum 
and a percentage of the profits divided between them. ‘Registered office: 
Walter House, . Bedford Strect, W.C. | 


Marchaphone, Ltd, (187,716).—Private company. Regis- 
tered May 2nd. , Capital, 25,000 in £l shares. To acquire the undertaking 
and all or any of the assets and liabilities of Gilbert Marchat, and to tarry 
on the business. of manufacturers of, and dealers in wireless apparatus, &c. 
The first. directors. are :—G. Marchat, 22, Aubrey House, Maida Hill, W.; 
1. J. Lithauer, 23, Aubrey House, Maida Hil, W. (Managing director of 
Lithaucr, Ltd). Qualification (except first. directors), £250. Remuneration, 
£W per annum. Registered. office : 27, Chancery Lane, W.C 2. 


Bussanel Endineers, Ltd. (189,522) .— Private company. 
Registered April 25th. Capital, £1,000 in #1 shares. To carrv on the 
business of electrical and general engineers, manufacturers of wireless 
apparatus and other electrical accessories, wood workers, cabinet makers, 
Makers of furniture, vencer panel, and wood letter cutters, showcase makers, 
&c. The Dfe directors are: T. H. Buss, 72, Mannock Road, Wood Green, 
N.; G. Elston, ЭЗ]. Harvist Road, Kensal Rise, N.W. (both directors of 
Buss 4 Elston, Ltd). Oualification, £100. Secretary : A. J. Popplewell. 
Registered. ofice: 2. Norihport Street, N. ` 


London Wireless Co., Ltd. (189.415).—Private companv. 
Кемеге] April 814. Capital, £500 in £l shares (100 preference and 400 
erdinarv). To carry on the business of manufacturers of wireless apparatus, 
с. The perman/nt directors are :—Sarah West, 34, Putney Hill, S.W.15; 
CA М rat, 34. Putney Hill. S.W.15 (both directors of Putney Garage, Ltd.). 
Qualification, 1 share. Secretary : Sarah West. ` i 
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OFFICIAL RETURNS. OF ELECTRICAL 
- COMPANIES, - | | 


Helshy Wireless Telegraph Co., Ltd.—]. В. Edwards. of 


a А . 
t. The Сге, Bedford, ceas d ty act as receiver or manager on January 


30th, 192. 
p Rushmores (1919), Ltd.—Sir Basi! E. Mavhew, K.B.E., 


V. of. Ab JermaQ! House Risho Же. | i 
| j Ne. p*zate,. E.C.2, ceased to ac as receive 
OF Manager on April 16th, 1923 ; id 


* 


Brook, Hirst-& Co., Ltd.—Satisfaction in full on April 
26th, 1923, of debentures dated November 2uth, 1907, sccuring £7,000. 


Illuminated Publicity, Ltd.—Debenture dated April 21st, 
1928, to secure £l charged on the company's properiy, present and 
future, including uncalled capital. Holder: W. Engelke, '*Caríax," Blen- 
heim Road, St. Albans. . 


Midland Electric Wire Co., Ltd. (104,571).—Return dated 
April 14th, 1923. Capital, £5,000 in £1 shares, All shares taken ир and 
paid for іп full. Morieages. and charges, nil. 


Reading Electric Supply Co., Ltd. (35,651).— Return 
dated April z6th, 1923. Capital, £152,200 in £1 shares. 192.125 shares taken 
up. £147,775. paid. £4,330 considered as paid. Mortgages. and charges, 
£100,000. i i - 


Edwd. Deane & Beal, Ltd. /92,885).—Return dated De- 
cember 23th, 1922. Capital, £60,000 іп 20,000 preference and 40,000 ordinary’ 
shares of £l each. 30,000 preference and 30,009 ordinary shares taken up; 
£9 paid; £40,000 considered as paid. Mortgages and charges, £12,500. 


Crossley Brothers, Ltd. (51,970).—Return dated March 
1th, 1423. Capital, £2,000,000 in 403,390 preference and 1,596,610 ordinary 
shares of £1 cach. 493,390 preference and 1,015,414 ordinary shares taken 
up; £505.20) paid; £545,604 considered as paid. Mortgages and charges, nil. 


United Electric Tramways Co. of Caracas, Ltd. (89,612). 
—Return datsd Ociober 3th, 1922" (filed April 24th, 1923). Capital, £:390,000 
їп £l. shares. 170,000 shares taken up; £7 paid; £169,093 considered as 
paid, Mortgages and ‘charges, £136,000. z 


Phillips Commutator Grinder Co., Ltd. (74,554).—Return 
dated January 26th, 1923. Capital, £25,000 in £1 shares. 9,4532 shares taken 
up; £l per share called up on 3,602 shares: £3,603 3s. paid, including £I 3s. 
paid: on forfeited sha£es; .£1,830 considered as paid on 1,850 shares. Mort- 
gages and charges, £550. d ; 


James Scott, Ltd.—Deposit on April: 4th, 1923, of deeds 
of 48, Hedon Road, Hu.l, to secure £600. olders : C. H..;Thompson and 
J. Thompsen, both of Withernéea, : 


4 \ А . E + * 
picer & Co., Ltd.—Particulars filed of £5,000 debentures 
authorised March 9th, 1923, charged on the company's undertaking and pro- 
perty, present and future, including unpaid capital, the’ whole amount 
being now issued. Also regisiered. charge on the company's undertaking 
and property, present and future (subject to above debentures), dated April 
]2th, 1923, to secure all sums not exceeding £5,000, for which the mortgayees 
may become liable by virtue of a guarantee by them to company's bunkirs. 
Holders: E, R. Jones, 411, Tower Buildings, Liverpool, and others. 


Electric Winding and Doubling Co., Ltd.—Particulars 
filed of £6,000 debentures authorised April 10th, 1923, charged оп the com. 
pany’s property, present and future, including uncalled capital, the amount 
of the present issuc being £4,100. | 
Universal Welding Co., Ltd.—Debenture dated March 
27th, 1923, to secure. £750, charged on the company's undertaking and pro- 


perty, present and future, including uncalled capital. Holder: E. Walton, 3, 
Condray Road, Southport, Lancs. ` : 


H. Arrowsmith & Co., Ltd.—H. Sharp, of 30, Brown 
Street, Manchester, was appointed receiver on April 13th, 1923, under powers 
contained in debenture dated August 9th, ; 


Van Raden & Co., Ltd.—Satisfaction in full on December 
llth, 1922, of mortgage dated October Ist, 1920, securing £1,000. 


Triumph Electric Manufacturing Co., Ltd.—Satisfaction 


to the extent of £1,000 on April llth of debenture dated February 19th, 1993, 
securing £6,000. 


/ 
Crampton & Co., Ltd. (109,328).—Return dated March 
2nd, 1923. Capital, £2.500 in £1 shares. All shares taken up. £2,500 paid. 
Mortgages and charges, nil. 


Nalder Bros. & Thompson, Ltd. (62,214).—Return dated 
April sih, 1923. Capital, £304 in 15,000 preference and 15,000 ordinary 
shares of 21 each. 12,000 preference and 11,881 ordinary shares taken up. 
£13,881 paid. £10,000 considered as raid. Mortgages and charges, nil. 


Telegraph Manufacturing Co. (Colonial), Ltd. (71,854). 
—Return dated April 4th, 1923. apital, £2.000 in £1 «shares. АП »hares 
taken up. £2,000 paid. Mortgages and charges, nil, 


, 
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CITY NOTES. 


i The annual meeting was held on May Mmd, 

British Thomson- at the offices, Crown House, Aldwych. 
Houston Co., Mr. Н. C. Levis, chairman, in moving the 
Ltd. adoption of the report, said that he 

| | thought it would be considered satisfactory 
in. view of trade conditions obtaining throughout the 
year. The profit for the year enabled them to make 
proper depreciations, pay the interest on debentures and 
loans, the dividends on the preference shares, and to recou- 
mend the same dividend on the ordinary shares as last year, 
and carry forward a somewhat larger amount. The volume 
of orders reveived during the year was greater than in the 
preceding year. ‘This increased volume, together with the 
large amount of unfilled orders on hand at the beginning of 
the year, brought about the results appearing in the accounts, 
There had been no inerease in the issued capital. There was 
a slight reduction in the outstanding umount of debentures 
by reason of the redemptions under the respective trust deeds. 


In the balance sheet for the previous vear, a large amount 


was shown as owing to the International: General: Electric 
Co., but at the last meeting he called attention-to the faet 
that this had been liquidated in full, and there was no further 
liability In this connection. A comparison between the cur- 
rent liabilities and the liquid assets, showed that the company 
Was 1 а very strong financial position. The Lae 
Were about four times the current liabilities. AN of the ox- 
penditure on factories shown in the balance sheet nmeunting 
to about £300.000, was in connection with extensions author. 
Ised prior to the vear under review. Tt would be necessary 
in the near future to make further additions to some of their 
factories to provide certain manufacturing facilities Which 
were required. The value of the various factories ag 
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they stood on the balance sheet was very much less than the 
cost of replacement. Their policy was to keep the buildings 
and equipment maintained in first-class condition. In the 
profit and loss account for the previous year there was set 
uside а reserve for contingencies of £100,000. So far it had 
not been necessary to encroach on that, and it now appeared 
on the balance sheet. A general reserve of £50,000 made this 
year also appeared. The profit for the year, after deducting 
all expenses and charges other than interest on debentures 
and loans, was £494,592. To that there had to be added the 
' amount brought forward, £230,704, making the total amount 
to be dealt with £725,296. From that was deducted £118,614 
for interest on debentures and loans; £99,386 for various de- 
preciations; £13,125 had been written off the cost of converting 
the preference shares, and £50,000 had been set aside for a 
general reserve. That left to be carried to the balance sheet 
£444,171. Dividends on the preference shares hud been paid 
up to December 15th last, and the directors now recommended 
a dividend of 6 per cent., free of income tax, on the ordinary 
shares, which would absorb £120,000, and leave to be carried 
forward £236,071. It might be of interest to them to know 
that the coinpany had now nearly 4,000 preference share and 
debenture holders fn this country. Their participation: in the 
formation of the Power Securities Corporation 1.td. waa re- 
ferred to in the report. The, company and three others each 
subscribed for 100,000 ordinary shares. 500,000 preference 
shares and 100,000 ordinary shares were offered to the public 
and the entire amount was taken up. The Corporation had 
secured the entire share capital of Messrs. Balfour, Beatty 
and Co., Mr. George Balfour, M.P., becoming the chairman 
of the Power Securities Corporation, the joint managing direc- 
tors being Mr. A. H. Beatty and Mr. William Shearer, both 
having been associated with Messrs. Balfour, Beatty & Co. 
for a long time. It had commenced active operations, and 
they had every reason to believe that it would be successful. 
He hesitated to comment on general business conditions, as 
the position was somewhat obscure and uncertain. The con- 
ditions, however, appeared to be more favourable than thev 
were at the beginning of 1929, and unless something! unfore- 
seen occurred he thought they were justified in looking for- 
ward to an improveinent in trade both at home and abroad, 
although it might be slow. So far as the electrical industry 
was concerned, there seemed to be an alinost unlimited field 
for progress, and he thought it was fairly safe to assume that 
the developments here would relatively approximate what 
had been done in other countries. In that progress they had 
every reason to believe that their company would have its 
full share, and it was well equipped to tuke advantage of 
any improvement in business which might occur. The satis- 
factory results which were shown this year were due in large 


measure, as in the past, to the hearty co-operation of all of the: 


company's employés. The speaker, in closing, referred to 
his resignation as managing director, and the appointment of 
Mr. W. C. Lusk in his place. 
tinue to take an active part in the affairs of the company, but 
naturally a considerable portion of the work and responsibility 
which had heretofore been his would now devolve upon Mr. 
Lusk. He had been connected with the company for a long 
time as a director, and as munager of their commercial de- 
partments, and thev could look forward with confidence to his 
administration of the affairs of the office of managing director. 
—Earl Buxton seconded the motion, which was carried unani- 
mously. 

The accounts to be submitted to the 


Guernsey shareholders to-day (Friday) show that 
Electric Light after writing cff discount and commission 
., and Power . on debentures issued during the year, &c., 

Co., Ltd. provision for depreciation, loan interest, 


and preference share dividend, there re- 
mains a balance of £9,103. It is proposed to place £3,500 to 
general reserve; to pay a dividend of 10 per cent. on the ordi- 
nary shares (£5,000); and to carry forward the balance (£603). 
The accounts show a further improvement. The sale of elec- 
tricity for lighting shows a considerable increase, but owing 
to the depression in the stone-quarrving industry power sales 
have fallen. 
| The directors’ report for 1922 shows an 


-` Urban increase in the balance carried to net profit 
Electric Supply and loss account from £95,563 to £122,007. 
Co., Ltd. After deducting £65,672 required for 


| interest, debenture stock redemption, in- 
come tax, and the half-vearly dividend cn the cumulative 
preference shares, and adding £5,619 brought forward, there is 
an available balance of £61,954. It ts proposed to dispose of 
this as follows :—General reserve, £5,000; reserve for depre- 
ciation, £30,000; half year's dividend on the cumulative pre- 
ference shares, £6,250; and one quarter cf the arrears of 
preference dividend, £12.500; leaving a balance of £8.204 to 

earried forward. At the meeting on May 16th it is proposed 
to submit resolutions providing for the cancellation of the 
balance of arrears cf cumulative preference dividend in con- 
sideration of the rate of dividend being increased from 5 to 6 
per cent. as from January Ist, 1923; for purchasing funded 
dividend certificates; for subdividing the ordinary and prefer- 
ence shares; and for amending the articles of association. 
‘Since the clesing of the accounts, the company's Newton 
Abbot undertaking has been purchased bv the local Council 
for a sum, fixed by arbitration, of £59,275. ЖЭ. 


It was his intention to con- 


Minehead Electric Supply Co., Ltd.—The energy ‘sold 
during 1922 amounted to 452,040 kWh, an increase ot 9 per 
cent. over 1921. Large sums were spent on maintenance of 
mains; the capital outlay on the 600-h.p. suction gas plant and 
on new mains, &-., has not yet become revenue producing. 
Profit on trading, £2,170, plus £42 brought forward. Deben- 
ture and preference interest, £1,396; to depreciation and 
reserve, £601; dividend of 6 per cent., less tax, on the ordinary 
shares; carrying forward £23. . 

La Plata Electric Tramways Co., Ltd.—Ihe Financial 
Times states that after providing for debenture and other in- 
terest the accounts for 1922 show a profit of £9,722, which, 
added to £7,251 brought forward, and after allocating £10,000 
to reserve fund, leaves a credit balance of £6,973 to be carried 
torward, subject to corporation tax, if any. 

Richardsons, Westgarth & Co., Lid.—Profit for 1922, 
£329,547. The directors recommend,a dividend of 8 per cent. 
on the ordinary shares, and a bonus of 10 per cent. £15,000 
written otf for depreciation; £50,000 put aside for further 
development of internal combustion оп engines; £25,000 to: 
general reserve; £100,000 invested in war stock as a reserve 
tor future preference dividend; £10,000 to staff development 
fund. £62,583 carried forward. AM | PM 

Siemens Bros. & Co., Ltd.—The directors report a profit 
of £14,041 for 1922, against £200,994 in 1921.. They are unable 
to recommend payment of the cumulative preference dividend 
for the last six months of .the year, and no dividend can be 
paid on the ordinary shares. . | | M "E 

Dorman, Long & Co., Ltd.—The dividend on the pre- 
ferred ordinary shares at the rate of 8 per cent. per annuw 
is to be paid for the half-year ended March, 1923, but no 
interim distribution on the ordinary shares is reeoinimnended. 

Anglo-American Telegraph Co., Ltd.—The four quarterly 
dividends, together with income tax amounting to £68,906, 
absorbed altogether £262,500, being the rent paid *by the 
Western Union Telegraph Co. for the year, equal to 32 per 
cent. on the ordinary stock, 6 per cent. on the preferred 
stock, and 14 per cent. on the deferred stock. А balance of 
£65,625 is available for the payment of dividends for the 
quarter to March 3186, 1929. 

Stock Exchange Notices.—Deaiings in the following have 
been specially allowed by the Cominittee under Rule 159 :— 

Andhra Valley Power Supply Co.—£1,000,000 7} per cent. 10-year secured 
sterling notes (registered), issued at 98 рег cent., partly and fully paid. 

Mid!and Electric Corporation for Power Distritution.—£45,600 5 рег cent. 
first mortgage deb-nture stock. 

Lancashire Electric Light & Power Co., Ltd.—Final divi- 
dend of 8 per cent. per annum on the cuim. participating 
preference shares, making 74 per cent. for the year, aiso а 
dividend of 74 per cent. on the ordinary shares for the year. 

Adelaide Electric Supply Co., Ltd.—Interim dividend at^ 


. the rate of 12 per cent. per annum on the ordinary shares for 


the half-year. Reg 
Vera Cruz Electric Light, Power & Traction Co., Ltd.— 
Final dividend of 34 per cent. per annum on the ordinary 
shares for the half year, making 74 per cent. for the'vear; 
£5,000 has been put to depreciation and general reserve; 
£2,500 corporation profits tax; £12,443 carried forward. 
Chloride Electrical Storage Co., Ltd.—Final dividend of 
5 per cent. actual, free of tax, on the ordinary shares, making- 
10 per cent., free of tax, for year, und a bonus cf 5 per 
cent. actual, free of tax. ч | 
Johnson & Phillips, Ltd.—Dividend of 5 per cent. per 
annum on the ordinary shares, Jess tax, carrving forward 
£18,114. Meeting: May 17th. E A au 
' Callender's Cable & Construction Co., Ltd.—Dividend for 
1922 at the rate of 15 per cent. per annum, less tax, on the: 
ordinary shares, carrying forward £226,901. Meeting: 
May 17th. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock EXCHANGE markets have dropped into a somewhat quiet 
condition, but the appetite for investment securities is scarcely 
checked. Speculation is hanging its head, aud this causes а 
good many of the markets to wear а dullish appearance, while 
amongst the gilt-edyed securities, some of the War Loan 
satellites failed to maintain the top notes which they reached 
some ten days ago. The shrinkage in the latter, however, has 
been so slight as to arouse no uneasiness, or more than a 
passing inquiry as to whether the possibility of money rates 
becoming stiffer on a trade yevival is. likely- to materialise or 
not. The various authorities who are speaking and writing 
on the matter admit that the outlook is dificult to gauge, 
and their own diversities of opinion.are consolator¥ to the 
ordinary investor in the street who likes to see his stocks and 
shares standing at good prices, and to feel that the prospect 
of their remaining firm warrants his sleeping peacefully о’ 
nights, without a thought of selling at the present levels. , 
Various electricity supply shares are better. Rises have 
occurred in Westminsters, St. James's. and Charing Cross. 
Edmundson's and Urban ordinary are both 2s. 6d. higher. 
The split shares of the Bournemouth & Poole company have 
risen to 3ls., which is equivalent to 15} fcr the £10 shares, 


\ 
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South Londons are also quoted ae £l-shares, and stand at 
35g. middle, equal te £7 for thes undivided shares. Brompton 
and Kensingtons retain their price at 30s. Od., &t which a few 
can be obtained, allording a yield, on the basis of the last 
dividend, of £6 116. 4d. per cent. on the money. A thousand 
ordinary shares are on offer in the City of London and in the 
County companies, the former paying 6% per cent. on the 
money, the latter 5 1/16 per cent. at the present prices of 
46s. За. and 39s. 6d. respectively. Midland Counties Electric 
ordinary at 19s. 6d. yield 51 per cent. on the money, while 
the company's newly issued 6 per cent. preference shares, 
which came out at 20s. and are now ds. paid, can be bought 
at ljd. premium, giving a yield of £5 19s. per cent. on the 
money. Partial dividends are payable in September next and 
in March, 1924, after which the shares, fully-paid, receive the 
full 6 per cent. Westminster Electrics at 98 return about 
64 per cent. -on the monev. | 

Interest is alive as to what the British Electric Traction Co. 
is likely to pay in respect of the year just ended. The 
announcement is due this month. ‘The interim dividend of 
2 per cent. was distributed five months ago, and the market is 
looking for a possible 3 per cent., to make 5 per cent. for the 
year, though some of the optimists think it will be more. - For 
the last completed year the full dividend was 4} per cent. 
The 6 per cent. preferred stock retains its rise at 100. Б 

Angio-Argentine: Tramways first preference have gone back 
to З 5/16, but the 5 per cent. debenture stock has risen to 834. 
No fresh -developments are reported from Buenos Aires in 
regard to the dispute over the question of fare-raising which 
engages the municipality on the one hand and the company 
on the other. A substantial rise in Mexican Light & Power 
first bonds to 754, i.e., 5 points. up,.is the feature amongst 
these issues. President Harding is quoted as having said this 
week that the question of recognition by the United States of 
Mexico is imminent. Once more, therefore, the flame of hope 
i3 fanned by expectations of Mexico .settling down, and its 
commercial avenues opened up through the. insírumentality of 
some big loan from the United States to Mexico." . British 
Columbia stocks are quiet. Private advices from Vancouver 
report that.the present season is shaping rather better than it 
had been expected to do, having regard to the difficulties, ex- 
perienced during the winter, of finding employment for the 
population of the province. 

The feature in the Home Railway market is the manner in 
which Metropolitans and Districts have both spurted, the 
former stock putting on 4 points.at 73, while Districts rose 


l} to 56. Underground Electric ordinary shares are à lower: 


at 31, and the “А ~ shares declined to 9s., but otherwise the 
market is steady. EE E pus ч 

Western "l'elegraphs at 18] have come into line with Eastern 
Telegraph shares and Eastern Telegraph ordinary stock. The 
market is a good one, and the recently-aroused apprehension 


in regard to wireless developments, which had the effect of . 


bringing down cable prices rather sharply, has now passed 
away completely. Marconis at 2 5/16 continue a dull market. 
The announcement published this week by the National Asso- 
ciation of Radio Manufacturers was read with a good deal of 
interest, and the chairman's speech through the microphone 
the other.night, when he declared that the B.B.C. -will be 
content with a return of 7} per cent. on the capital, came as 
something of a surprise to those who had previouslv talked of 
the colossal profits that this company must be making. Great 
Northern 'lelegraphs at 30} are 10s. up. United: River Plate 
Telephones gave way to. 74. .Direct United States Cable, after 
changing hands at 63, went back io 6 7/16. 

Babcock & Wilcox are quoted ex the 2s. 6d. free of tax 
dividend, but are still cum rights, and will remain so until 
after-the meeting at which the directors’ proposals to inerease 
the capital shall be confirmed. The cable manufacturing 
shares are strong, with rises in British Insulated, Callenders 
and Henleys. j 
74 per cent. Notes, which came out at 98, stand at 1 discount. 
North Metropolitan Electric 5} per cent. debentures, with 15 
per cent. paid, command & premium of 21; St. Maurice Power 
debenture stock, issued at 994, is now 107, and Yorkshire Elec- 
tric ordinary shares,.5s. paid, stand at 3s. premium, having 
risen а shilling during the past few days. 

Siemens fell abruptly to 17s. on the company's announce- 
ment that the profit for the vear was £14,000, and that no 
dividend would be paid on the ordinary shares. Besides this, 
the 10 per cent. cumulative preference dividend is passed in 
respect of the six months ended December 31st last. This is 
disappointing, because people had looked for a small distribu- 
tion on the ordinary. The preference fell to 25s., and the 
i$ per cent. debenture weakened to 87. General Electrics 
have gone back to 90s. 9d. English Electric preference 
strengthened to 2s. 6d., and, amongst miscellaneous issues, 
Whitehall Electric debenture rose to 95. . London United 
Tramway debenture is better at 654, and a gain of 2 points 
in Metropolitan. Electric Tramways 44 per cent. debenture 
lifted the quotation to 754. The District company has just 
sold a block of its own 5 per cent. debenture stock at 973. 

The rubber market ia weak, in consequence of the price of 
the commodity having fallen to à shade below Is. 9d. per lb.. 
on eales by weak speculators who bought stocks earlier in the 


year, and who are disappointed nt the way in which the 
Iron, steel апа. 


market has moved against them ever since. 


arinaments are dull, on a fair amount of profit-taking from 
the North and West of England. ‚Р | g trom 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номи ErnmornicITY COMPANXIRA. 


Dividend. Price : 
Nom. = May 8. Riseor Yield 


. £ 1921. 1923. - 1928. fall. орд. 
1 


is 


Brompton Ordinary " сёй 19 19 868/68 — 2611 4. 
Charing Cross Ordinary . 5% б 9 14 101 + i 610 о 
do. do. do 44 Pret. 5 4 € 4 — 560 
Chelsea ... ... .. .. 5 6 10 8% — 517 a 
Сібу о{ опат .. .. „2. L 14 15 Bye -— 6 910 
. do. da | 6% Pref.... 1 6 6 38. -— Б 4 4 
County of London ie a uH 1 8 10 3061'—64. 56 1 3 
do. , do. 6% Pref.... 1.:6 6 . Hu v= 644 
Edmundson’s Ordinary... .. 8. Nì — . 9) +} Ni 
do. ‚ 6% Pref.  .. b 19]. —. 44  — 618 4 
Kensington Ordinary .,. 5 10 2 . & = 618 4 
London Electric’... ©...  .. 8 4 10 4 — 6 8 
do. do. 6 96 Pref. ... 5 6 6 bb — 617 1 
Metropolitan ^ .. .. .. 1 т 8 986 — 519 4 
do. 44 % Pret. 1 44 4% 17/- — 6 60 
Newcastle-on-Tyne Ordinary ... 1 Nil 24 7/8 — 217 9 
do. 5 96 Pret. ... 1 6 б 15/9 _ 670 
do. 7 % Pref. ... 1 7 3 24/6 *1- 516 3 
Notting Hill, 6 per cent. Pref... 10° 6 6° % — . 6.9 9 
North Met. Elec., 6 96 Pret, eee И 1 oe 6 6 № 1А = 5 18 о 
Urban Ordinary .. .. ... з Nil — ц + Nil - 
dp. 5% Pref... 6 % — 4 - 558 
St. James’ and Pall Mall - 6 19 1 и й 61110. 
South London КР 1 7 10 12 — 514 3 
South Metropolitan Pref, 1 7 4 1% — 5 14 10 - 
Westminster Ot - ~ 6 10 19 9 0+4 644 
Whiteball Elec. Invst, 73% Pf. г 7% 7j 19669 | — 7 18 10 
| Home Вапа. i 
Central London Ord. Assented Stock 4 4 З -— 69 1 
Metropolitan ie үз CONS. у 92 з 78 +4 416 0 
i do. District 256 T „ : 1 f 8 ‚ 56 +14 5 7 
Underground Electric Ordinary 10 Nil Nil % -—à ми 
do. do. "A" .. 1 Nil Nl 9. —84. Nil 
do. do. Income Stock 4° 6° 9 — "6 2 9 
TELEGRAPHS AND TELEPHONES. 
Dividend, 
Anglo-Am. Tel. Pref, „ Stock: 6 6 04 — 616 5 
do. . ре... x. o 14 84/6 ўз? *à 611 10 
Chile Telephone... .. ... 65 в 6 et — 416 о 
CubsSub.Ord. .. .. .. 10 75.14 тха — 968 
Eastern Extension ... .. 10 20 10 183 — 668 
Eastern Te). Ord.... .  Btock 10. 10 1874 — 6 6 g 
Globe Tel. and Т. Ord. ... > 10 10 0 184 = 66 о 
do. до. Pref... ©... 10. 6 6 114 - 5 4 4 
Great Northern Tel. .. .. 10 24 ` 99 804 +4 97 44 
Indo-European... .. .. 9$ 10 10 854xd —1 418 7 
Marooni  .. io y i 1 25 15 94 —+ 610 0 
Oriental Telephone Ord. ev VÀ 12 19 2 + А 4 8 в 
United R. Plate Те. .. .. 5б 8.8 764. ^ — à *510 4 
West India and Panama | NN 10 Nil Nil Ы. — Nil 


сооое > 


амоно о зу 


Western Telegraph .„... .. 10 10 10 18$ +h 6 6 8 
HOME AND FOREIGN Trams, &O. . 

Angio-Arg. Trams. First Pref. 56 - б 123 я —4 в 6 
do. do. 2nd Pref. 5 Nil 54 8% — 9 1 
‘do, > ‘do.  $'6Deb.. Бох Б Б^ вд *1 6 1 

British Electric Traction Ord. , . 44 — т ~ 601 
do. do.. 6% Pret. , . 6 в 10 — 6 0 

Brazil Tractions.,  .. ... 100 Nil Ni. £69 —1à 7191 

Brit. Colambia Elec. Rly. Poe. Stock 6 б їп — 5 15 
do. . do. Preferred „ б 98. чё чо 
do. do. Deferred in 8 194). 883 — *6 19. 
do. фо. Deb. ... « Ý Q dà 80 — 6 6 

Lond. & Sab. Trac. 5 % Pref. I  & ln).  — 99 

London United Tram. Deb. ... Stook 4 4 64 «41 6 3 

Mexico Tram, 5% Bonds  ... — Nil мі 84 +1 ва 
йо. 6% Bonds. .. — Nil NI 69 +1 Nil 

Mexican Light Common .. 100 Nil NH 494  — Nil 
do. Pref. .. .. 100 Nil Nil 618 + Nu 

. до. ist Bonds . ... —. Nil 6 756 +5 612 5 
MANUFACTURING COMPANIES. 

Baboock & Wilcox ‚© Us 1 1$ 20 4ixd — А и 4 

British Aluminium Ord. e 1 10 6 219 .— 419 0 

British Insulated Ord. e эе 1 15 15 9j tà 60 о 

Callenders... vet 1 15 16 а + 680 
do. ei Pref. oce ooo 1 6 62 23/ — 6 18 1 

Crompton Ой... .. ou 1 10 б t- — бів є 

Edison-Swan eee өөө eee 1 10 Nü- 4/8 om 7 Nil 

do. do. 5% Deb. ... .. Stock Б. б. 64 — 716 6 

Hlectric Construction s.. .. 1 10 10 289. — 619 9 

English Electrio ... das ae 1: в 6 18.xd +94. 611 1 
do. do. Pref. .. ua 1. 6 6 2086 . +64. 517 | 

Gen. Elec. Pref. .. ue ... 1 6& б 2338 — B 11 30 
do. Ord. ... e.e -e 1. 10 6. 209 | —94d 416 5 

Henley UM ak ex coe 1 16 15 2 th 600 

do. 44 Pref. .. .. ... 5. 4 d 4 *à 500 

India-Rubber М sis sis 1 l0 — 14/6 —6d — 

Met.-Vickers Pref. See sss 2 8 8 8% th 649 

Siemens Ord. EE | 10 10 l7. | —4% Nil 

Telegraph Con, . .. .. 18 30 90 14 = е6 16 0 


* Dividends patd free of Income Tax. 
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SWISS PROBLEMS AND PROGRESS. . 


In commenting on the crisis in the Swiss machine industry, 
due largely to protective tariffs in purchasing countries and 
low- exchange rates in competing countries, the Commercial 
Secretary, at Berne, savs in his recent report* that the best 
course for Switzerland to take would appear to be a policy of 
granting Government loans to countries with a low rate of 
exchange. This has been done to Roumania, the loan no 
doubt being made conditional on orders being placed in 
Switzerland. Reduction in the cost of production is called 
for and the Government із beginning to realise that the re- 
striction of hours to 45 per week does not accord with pre- 
sent day .conditions and 18 not justifiable. There are two 
hopeful factors. Electrical manufacturers, who have suffered 
less than other branches because of the work given them by 
the railway department, may rely on a fair continuance of 
orders, as the Government makes a point of placing contracts 
almost exclusively with Swiss firms. Secondly, German eom- 
petition seems to be growing less dangerous owing to high 
cost of production. 

During the past year, however, there was a definite decrease 
in the number of new orders in the electrical industry. In 
the heavy branches the cost of labour rose 165 per cent. be- 
tween 1914 and 1920. Now it stands at about 100 per cent. 
above pre-war level. It is pointed out by the Swiss makers 
that in the United Kingdom and tbe United States the in- 
crease 1s only 60 per cent. 

In summarising the position, the Commercial Secretary 
says that for the electro-technical industry, particularly the 
section engaged in making special electrical appliances, the 
vear 1922 has been one of the worst ever experienced. The 
situation has improved somewhat of lite and prospects are, 
for the moment, brighter. Raw materials and half-wrought 
products are of better quality and obtained more easily. The 
average decrease in the price of raw materials since 1920 is 
from 35 to 40 per cent. Coal prices have fallen 60 per cent., 
whilst those of iron and copper have been reduced 50 per 
cent. The only exception is that of silk, the prices of which 
have been following an upward trend, whereas rubber is 
now quoted below pre-war prices. Prass is still much above 
normal quotations. 


High Wages and Short Hours. 


The average wage reduction is approximately 10 per cent. 
since 1921. Certain concerns only suppressed the special allow- 
ance for the increased cost of living, while others have even 
increased the wages of their bands. A further general reduc- 
tion in wages can only be taken into consideration in the 
case of a definite decrease in the cost of living. The 48-hour 
week has also affected the cost of production adversely. In 
view of the unfavourable conditions prevailing throughout this 
branch of industry, an increase in the number of working 
hours is considered inopportune at present. 

Many concerns are working at а loss. 
has been lacking in possibilities, and many foreign markets 
are completely closed to the Swiss products. It is not eur- 
prising therefore that unemployinent is very acute in ‘the 
electrical industry. The general lack of confidence, the tend- 
ency of workmen to work less and the unsound state of foreign 
exchanges are undoubtedly tbe cause of the present crisis in 
the jndustry. 

Should, however. the foreign ЕРА problem Бе satis- 
factorily solved, and labour become cheaper and more efficient, 
the electrical industry cannot fail to re-open its former rela- 
tions and recover its prosperity of old, notwithstanding all 
the economic barriers set up by other countries. As most of 
the Swiss electrical concerns have already a world-wide repute, 
and as their staffs are well trained and ‘efficient, a certain 
optimism with regard to future possibilities of developinent 
is not misplaced. 

The total imports of electrical machinery during the first 
nine months of 1922 amounted to 349 tons, valued at 


287,000 fr., as against 418 tons, valued at 785,000 fr., for 

the corresponding period of 1921. Her exports were as 

follows :— Francs. 
1922—3,575 tons, valued at 18,994,000 
1921—5,359 tons, valued at 32,467,000 


On account of falling receipts on the Federal railways, it 
was decided to postpone all expenditure this year for which 
there was no urgent necessity. Preference was, however, 
given to electrification. and the sum assigned to electric trac- 
tion work totalled 47,000.000 fr., only 10,000,000 fr. below last 
year's allocation. The estimate for rolling stock (22,450.000 fr.) 
is about 2,000,000 fr. smaller than in 1922; the items include 
70 electric locomotives and ‘‘ automotors ” (the latter to be 
run either by electricitv or with benzine), five tractors with 
accumulators. and dynamos for lighting 40 passenger coaches. 
No further steam locomotives will be required. 

The following comparative table, showing the estimated ex- 
penditure for steam and electric traction as well as the kilo- 
metres run, illustrates the satisfactorv results due to the ex- 
tension of electric traction and the fall in the price of coal :— 


T Department of Overseas Trade, 


t>’ 


The bome ma rket 


e 
Kilometres run— - 1921 1922. . 1923 
Steam locomotives `... 97,504,145 98,500,000 98,000,000 
Electrical ,, ..' 9,855,502 4,000,000 5,000,000 
Total .. 29, 939, 101 39, 500, 000 33,000,000 


Cost of motive power— 


" Francs. Francs. Francs 
Coal  ..: is E 79,200,00 67, 400, 000 39,900,000 
Electricity "EE 2,500,000 4, 300, 000 · 8,300,000 
EL .. 81,700,000 71,700, '000 . 48,200,000 


(* Estimated.) . 


By the end of next year, the report points out, 21 
cent. of the total length of the Swiss Federal Railway system 
wil have been electrified. ‘The sections already converted 


Е 


аге :— Km. 
Iselle-Brigue us “© "XE XE 
Brigue-Sion os Aw Ба e. 0 5d 
Berne- Scherzlingen os г 34 
Chiasso-Lucerne (Gotthard Line) EM .. 925 
Arth-Goldau-Zoug ; i Є 16 
Immensee-Rothkreuz . .. ... ea "T 7 
Lucerne-Zurnich ur ; " wx 55 


Electrification work is now T on the following 
lines :— 
Lucerne-Basle (to be ready by January, 1924) 92 

Sion-Lausanne (to Бе ready in the 
autumn, 1923) m - б a 92 


The lines Zurich-Ulten-Berne (130 km.) and Thalwil Rich- 
terswil (27 km.) will be electrified next, while the projects 
for the electrification of the Lausanne-Daillens-Vallrobe and 
the Daillens-Yverdon lines are well in hand. On private lines 
there have been no new extensions with the exception of 
the Rhoetian Railways (Canton Grisons) which have now com- 

pleted the electrification of their whole system at a total cost 
of £48,000 for the 277 kilometres of line. | 


Hydro-electric Power. 


There are now 25 water power stations either completed 
or in course of erection in Switzerland, furnishing more than 
20,000 h.p. each. The following stations have been put into 
service within the last fifteen months:— . 

Broc (Canton of Fribourg).—Built by the Entreprises Elec- 
triques Fribourgeotses. Equipped for 94,000 h.p., to be ex- 
tended later to 30,000 h.p. 

Lungernsee (Canton of Unterwald).—Central Swiss Power 
Co. Actually equipped for 18,000 h.p. 

Klosters-Kueblis (Canton Grisons).—Belongs to the Grisons 
Power Co. Furnishes 25,000 h.p., to he extended to 55,000 h.p. 

Amsteg (Canton of Uri). —Swiss Federal Railways. 
Equipped for 68,000 h.p., of which 54,400 h.p. is being util- 
ised at present for traction purposes on the Gotthard and 
other recently electrified lines. 

The following stations are now in course of construction :— 

Barberne (Canton Valais\.—For the electrification of the 
first division of the Swiss Federal Railway system. To fur- 
nish 7 million. kilowatt-hours during the winter 1993-94. To 
be finally equipped for 68,500 h.p. 

Waeggithal (Canton of Schwyz).—Pelonging jointly to the 
North-East Swiss Power Co. and the town of Zurich. Two 
stations of an aggregate power of 140,000 h.p 

Chancy-Pougny (Canton of Geneva).—On the Rhóne. Be- 
longs to the Société des Forces Motrices de Chancy-Pougny. 
To be completed in 1924. 43,000 h.p. 

Davos-Klosters (Canton Grisons).—Belongs to the Grisons 
Power Co. 30,000 h.p. To be completed (first stage only, of 
20.000 h.p.) in the autumn, 1924. E | 

Champsec-Bagnes (Canton — Valais).—Société 
Electrique du Valais. First stage, 7,000 h.p. 

The question of erecting a power station of 80,000 h.p. at 
Rupperswil (Canton. Argovie) and at the Etzel (Canton of 
Schwyz) is being examined by the Swiss Federal Railways. 
Concessions have recently been granted to the Central Swiss 
Power Co. for the erection of a 50,000-h.p. station using the 
waters of the Seelisbergsee (Canton of Uri), ‘to the St. Gall 
and Appenzell Power Co. for the utilisation of the Mutten 
Lake (Canton Glaris), апа to a company contemplating the 
utilisation of the water-power of the Upper Tourtemagne 
Valley (Canton Valais). Another project for the construction 
of a 135,000 h.p. power station at Sion, utilising the water 
of the River Dixence, has just been submitted to the approval 
of the Valaisian Cantonal Governinent. 

The amount of energy supplied in 1922 by the Sins power 
stations was lower than that supplied during 1920 and 
1921. It is estimated that the’ yearly output of energy 
from Swiss stations amounts to approximately | 2,000 
nullion kilowatt-hours. The energy furnished and consumed 
by isolated stations and the Federal railway power stations 
totals 700 million kilowatt-hours. The sum total of utilised 
energy in a year is therefore .2.700 million kilowatt-hours, or 
approximately 750 kilowatt-hours per inhabitant. The yearly 
export of energy is estimated at 350 million kilowatt-hours. 
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THE "GLO-CLAD" 


THERE are three main directions in which a large number of 
electrical installations in mines might be subjected to criticism 
The regulation permitting the use of upnarmoured cables tor 
pressures lower than 250 volts is often acted upon, whereas 
it should be disregarded owing to the virtual impossibility 
of suspending v.i.r. cables efficiently from insulators without 
contravening one or more of the General Safety Clauses. 
Secondly, double-pole fuses or similar automatic protection 
should be provided at every cable reduction. This is not 
always acted upon. АН ‹слЫеѕ and their accessories should 
be metallically enclosed. As regards cables, this can be 
effected either by drawing them into tubing or by armouring. 


Fig. 1.—'" Gro-CrLAD ” GLAND AND. ARMOUR CLAMI. 


і 

The former is unsatisfactory on account of mechenical 
abrasion and the condensation of moisture, as well as other 
risks. With regard to accessories, attempts have been made 
to, comply with the regulations by the use of flame-proof 
flanges. These flanges, however, to be really efficlent, must 
have a width out of proportion to the fittings of the small size 
involved. i 

To meet these three points Messrs. W. T. Glover & Co., 
Ltd., Trafford Park, Manchester, have produced the * Glo- 


Clad " wiring system. This fulfils the first requifement by 


the use of armoured cables throughout. Double-pole switches 
and fuses are provided on every branch circuit. All lighting 
fittings, switches and distribution. boxes аге filled with a 
plastic and resilient compound, applied in a cold state, which 
effectually plugs up air spaces, making the accumulation of 
explosive mixtures impossible. The fuse cubicles are so con- 
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Fig. 2.—Fust DISTRIBUTION BOARD. 


atructed that the blowing of a fuse cannot ignite methane 
even if it 1s present in the most explosive quantity. The sys- 
tem is very complete, commencing from a main fuse and dis- 
tnbution board to the ultimate fittings. 

The s.w.a. cables are made in three types, all having con- 
ductors insulated with pure and vulcanised rubber: (i) a 
lead-alloy sheathed or ''Glo-Clad " cable. This is covered 
with a seamless watertight sheath of an alloy harder than 
lead. but possessing  adeauate ductility; (ii) a bitumen 
sheathed cable; and (itt) a fibre-padded type which, while not 
possessing the water-resisting capacity of the other two cables, 
Is quite suitable for ordinary mining conditions. These cables 
are all of the same overall diameter, there being two con- 
ductor sizes; twin 3/.036 in. and 3-core 3/.029 in. The lead- 
alloy sheathed cable and the other two tvpes naturally require 
different glands, 


WIRING SYSTEM FOR MINES. 


The gland for the first cable is illustrated in fig. 1. It will 
be seen that it consists of three parts. Part (a) fits over the 
metal sheath and under the wires and serving, being screwed 
at the front end upon a thread cut in the metal gheath. Part 
(b) screws over (a) and into the joint box, being held to the 
latter by a lock nut (c). The annular portion of (a) is filled 
with a packing, as is also the lock nut. "The illustration also 
shows the type of armour clamp which is employed. This is 
of inalleable iron and provided with a lug and set screw for 
bonding purposes. For cables having no screwed lead sheath 
a stuffing-gland fitting is used. This is rendered water-tight 
by means of a graphited bitumen washer fitted between the 
male and female portions of the gland. Fig. 2 shows the fuse 
distribution board used with the systein. As will be seen, it 
is of verv substantial construction. The fuses are double pole 
on all distributing circuits, each fuse being contained in a 
separate cubicle. The construction of the latter is shown in 


Fic. 38.—CoMPoNENT Parts or FUvsr CUBICLE 


fig. 3: The essential feature of this arrangement is 
that the cubicle cannct be opened until the fuse has 
been put out of circuit, or, in other words, the fuse 
can only be disconnected or blown when the cover is in an 
absolutely flame-tight position. An extraordinary length of 
fuse wire is allowed for, and ample surfaces are provided for 
choking down the expanding gases resulting from the arc 
caused by the blowing of the fuse. At Sheffield University 
one of these fuse units was wired with a 10-ainp. fuse and 
placed in a gas chamber in which was placed an explosive 
mixture of firedamo. and air, a sample showing 8.9 per cent. 
methane. A current of 40 amp. was passed through the fuse, 
aad it was reported that no tlame passed from the apparatus 
to the explosive mixture, nor wus any damage caused to the 
apparatys; 

The standard lighting fitting, with well glass, is illustrated 


BASE AND 


ASSEMBLED LIGHTING FITTING: B. 
CONNECTOR; с. COMPOUND PLUG AFTER PRESSING. 


Fig. 4.—a. 


in fig. 44. This consists of an octagonal box in which is placed 
a base of fire-resisting insulating composition in two parts. 
The main part is an insulating diaphragm which separates 
wires of opposite polarity or phase by means of channels on 
its under side, which are used in the cases of boxes provided 
with three or four ways. The smaller portion is a connecting 
block of similar material, provided with a third terminal, 
which may be used for looping or for a switch wire, as re- 
quired. The diaphragm is firmly screwed to the carcase of 
the box and the connector is screwed to the diaphragm, ав 
shown in fig. 4B. To ensure that the fitting is made flame- 
tight, without the use of flanges. a block of resilient and 
plustic compound is cemented to the box lid. When the lid is 
screwed down this compound is squeezed into the box, en- 
tirely filling up all interstices, as shown-in fig. 4c: As an 
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additional security the box is fitted with a tongue-and-groove 
joint, which is luted with graphited bitumen. The lighting 
fitting, which can be supplied in one-, two-, three-, or four- 
way patterns, carries a lamp-holder riveted to its lid, and the 
well glass is firmly held by means of an iron ring and wing 
nuts to a rubber gasket, which is cemented to the lid. <A 
strong galvanised-steel or cast-iron guard is supplied. 

The double-pole switch required by the regulations is de- 
signed on similar lines to the lighting fitting. The carcase 
is strongly constructed of cast-iron. fitted with the standard 
glands, and contains the same hollow circumferential groove 
filled with graphited bitumen, common to the lamp and similar 
fittings, into which the V-shaped lid is pressed. A resilient 
compound plug is also used. An extremely small cavity is 
necessary for the internal movements of the switch. Any 
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Tic. 5.—SECTIONAL DRAWING 
OF SWITCH. 


explosive mixture of gas and air which might possibly find 
access thereto is rendered harmless by the threaded surface 
of the specially long screw which throws the switch into the 
“оп '° and " off " positions by means of jaws attached to its 
inner end. Fig. 5 is a sectional side elevation of the switch. 

In addition to these coniponents the svstein. also. includes, 
when desired, flood lighting fittings, and also a special die and 
holder for threading the ends of lead-sheathed cables. 

From this brief description it will be seen that a system has 
been evolved which will satisfy in a simple way the strict 
requirements of the Horne Office regarding the use af elec- 
tricity in inines. 


A NEW HOUSE SERVICE METER. 


The E.A.C. Type "E" Meter. 


THE new a.c. meter about to be described is the result of an 
endeavour on the part of the Electrical Apparatus Co., Ltd., 
to produce an induction meter that will withstand critical 
examination. That every detail has been carefully considered 
is shown by the fact that even the name-plate has the figures 
engraved upon it—a much neater job than the usual stamping. 
The type E possesses several noteworthy characteristics, 15 
well made and neat in appearance; its size is small without 
being cramped, its weight only 4.5 lb., weight of rotor, 18 
grammes, torque, 4 gramme centimetres, speed 40 r.p.m., 
shunt loss 1.1 watt, and series loss 0.55 watt at full load. 

The meter has a large open dial, and the gear can be 
supplied in either the clock (pointer) or cyclometer (flying 
figure) form, with a testing disk, fig. 1; the readings are 
direct in kWh, without the use of a constant, and, with a 
view to making the meter suitable for use in every sort 
of climate, all the working parts are of non-rusting materials. 

The two brass fixing screws are held in position by the 
friction of leather washers under the head, so that they can- 
not fall out in transit; the leather washers form a damp- and 
dust-proof joint when the fixing screws are screwed home 
through the back of the meter case. The terminals are neatly 
arranged, and knurled screws take the place of the usual 
testing links, which are generally somewhat awkward to 
remove and replace. The cover consists of a substantial steel 
pressing, and the cord is carefully made with a concentric 
joint, and beds down on to the case in a satisfactory manner 
all round, including where the joint occurs. The complete 
meter can be removed from ite case, fig. 2, by unscrewing the 


. 884 per cent. 


two small screws. The back box is a substantial stamping, 
and the corners are neatly pressed over and reinforced under- 
neath to take the fixing screws; a felt packing ring ensures 
a dustproof joint. 

The dial is registered by the bearing screw at the top and 
two slots in the projecting аппв. There is no play at all, 
and the dial must take up its correct position. The spindle 
carries a pinion and not а worm, the latter following the first 
gear wheel, thereby reducing the effective friction of the worm. 
The magnets do not have to be disturbed in order to remove 
the rotor, and the top bearing screw curries the pintle. The 
jewel is fixed in the centre of gravity of the rotor, and, being 
inverted, cannot accumulate dirt and dust in the course of 
service. It is very easily removed, with an ordinary screw- 
driver, and renewal is a very simple matter. The pivot is 
spring-supported and carried in the bottom bearing screw. 
Its renewal is as sunple and easy as that of the jewel—a 
great advantage. 

Two holes in the disk are an additional safeguard to 
prevent creeping, and large air gaps are provided. The 
adjustments are equally accessible when the meter is assem- 
bled. It should be noted that both top and bottom bearing 
screws are screwed right home. and no adjustment is pro- 
vided for. All adjustments are on the micrometer principle, 


Fic. 1.—ТҮрРЕ E Meter wirH Fic. 2.—Back View wita Fic. 3.— EXTERIOR VIEW OF 
Front Cover REMOVED. 


Cover REMOVED. THE METER. 


and do not require locking after the correct position has 
been obtained. The meter is made to run faster or slower by 
turning a screw within the magnet gap. This adjustment 
Is sometimes referred to as the top-load adjustment, but, ав 
a matter of fact, it affects the whole of the curve by an 
equal percentage. For the low-load adjustment the series 


system: can. be moved in either direction by turning another 


screw. The power factor loop is raised or lowered by turning 
a third screw. Only one screw driver is required t» fix the 
meter, to take it to pieces, and to make all adjustments. 

A new element has been introduced into the problem of 
meter design by the many changes in voltage and frequency 
which are a necessary concomitant of the activities of the 
Electricity Commissioners in connection with the general 
tendency tewards'the co-ordination of existing undertakings 
and distributing networks. The Type Е meter is specially 
suitable wherever substantial changes in voltage or frequency 
are possible at some future time. Meters can be supplied for, 
say, 200 volts, which will register beth inductive and non- 
inductive load cn any voltage between 100 and 2090 without 
any readjustment «whatever, so that onc meter could be used 
successfully on a 300- and on а 100-volt circuit. Its accuracy 
on low loads on a greatly reduced voltage would not be quite 
so good as that of a meter designed for the voltage at which 
It is to be used, but registration would be within '' Board of 
Trade " limits. Similarly, the meters can be adjusted by the 
simple method of turning a screw to read non-inductive loads 
accurately on any of the usual frequencies—and no adjustment 
at all is needed unless the variation in frequency is more than 
With inductive loads an additional adjustinent, 
very easily added, is needed for such a large variation of fre- 
quency, and this can be provided with the meter if the require- 
ment is known at the time of manufacture. The accuracy 
curve of the new meter is practically flat from below 1/90 
load to 100 per cent. overload. 

Fig. 3 is an exterior view of the meter. 


Oils for Transformers and Switchgear.—The British Engi- 
neering Standards Association has published a tentative speci- 
fication (No. 148, 1922, price 1s. net) for insulating oils for use 
in transformers, oil switches, and circuit breakers. This is 
the first B.E.S.A. specification based upon the work of the 
British Electrical and Allied Industries Research Association, 
and research in this connection is still in progress. The In- 
stitution of Petroleum Technologists 1s also preparing methods 
of testing oils for the ordinary physical properties—viscosity, 
flash point, &c.—which it is hoped will be available for use m 
connection with the specification. 
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ELECTROMAGNETIC FORCES.” 


A Proposed Revision of the Laws. 


By CARL HERING, Fellow A.I.E.E. 


Tue fundamental laws of electromagnetic forces and motions 
formulated some 60 or 100 years ago may have served their 
purpose perfectly for a time, and sume are still very service- 
able if lunited to special cases, but in the rapid development 
of the various upplications of electricity more and more weight 
has been rested on these original laws and they are now being 
held responsible for applying equally correctly to new and 
inuch more severe conditions than were even thought of by 
those who framed them. The writer's experience with the 
application of electromagnetic forces in practice has con- 
vinced him that the tiine has come when they should be re- 
examined and tested, to tind whether they can stil safely 
stand the weight of the much greater responsibilities which 
we are now placing on them, or which may in the future be 
placed on them. As these forces are the basis of all motive 
devices using electrical energy, it 18 of the utinost importance 
to the engineer to be able to place absolute reliance on them. 

The purpose of the present paper is to show by ineans of 
experiments and arguments how certain of our older laws and 
explanataous of electromagnetic forces und motions, as now 
tuughtsin many text books and colleges, sometimes mislead 
or lead away from, rather than toward the truth, how they 
sometimes fail to apply, even specifying results directly con- 
trary to the facts, and how they have practically forbidden 
us to enter new fields in. which progress might perhaps be 
made; also to offer interpretations of these experiments and to 
еч how the laws might be revised to bring them up to 

ate. 

By passing currents, especially at high current densities, 
through each very mobile metallic conductors as mercury or 
molten metals in some types of electric furnaces, the writer 
many years ago noticed the existence of some heretofore un- 
recognised electromagnetic forces which tended to move the 
conductors, and being mobile liquids they responded much 
more readily to such forces than solid conductors do. 

Some of these new forces were very formidable, for like 
most of such forces they presumably increase with the square 
of the current. The writer then made use of them in electric 
furnaces, many of which are in daily use, these new forces 
being the absolutely essential factor, showing their industrial 
importance. 

Not only were there these new forces, but that gospel faith 
in the reliability of laws which the engineer ought to be able 
to have, led the writer in two notable cases to waste time and 
money before finding out that the laws had not been cor- 
rectly stated. These experiences gave rise to the present in- 
vestigation, which developed similar results with other laws. 

The elementary law given in every text book, that like 
currents attract and unlike repel, is wrongly worded; it is 
not on the currents but on the material of the conductor that 
these forces act. If they acted on the currents then the 
current density would have to be greater in the centre of a 
conductor than near the outside, and Ohm's law would no 
longer apply to iarge conductors; or when two conductors were 
close to each other the current densities in different halves 
of the same conductor would have to be different: or the 
current in the middle of a cathode or anode in an electrolytic 
hath would have to he greater than elsewhere. But we know 
these are not the facts. Moreover. like cathode ravs repel. 
The industrially important pinch effect+ would not exist, vet 
we know it does, Maxwell (Art. 501) recognised and called 
attention to this important distinction between the current 
and the conductor, but many of his followers did not. Nor 
did Maxwell continue to make a similar distinction in his law 
of induction (Art. 531) as he ought to have done. 

Tn a paper before this Institute. (Trans., Vol 97, Part T, 
1908, p. 1311) the writer described a simple experiment show- 
ing conclusively that a similar distinction must also be made 
in Maxwell's law of induction. Tt is the conductor, that is, 
the matter and not merely the circuit, which must cut the 
magnetic flux in order to induce a current; if the circuit alone 
cuts it. the conductor remaining stationary with respect to 
the flux, there will not be the slightest induction even though 
exactly the same linkages of the flux and the cirenit have 
taken place. This important law, therefore, also requires re- 
vision. It, moreover, also fails to show in what part of the 
cir nit the induction actually takes place and therefore what 


* Abstracted from the Journal of the American Institute of 
Electrical Engineers. 

+ Considering a conductor as consisting of a bundle of fila- 
mentary ones, this force tends to make them move to tha 
centre. When the conductor is a liquid, the material is free 
to move and these radial forces may then become great 


enough to cause rupture. This phenomenon has been called 
the pinch effect. 


parts are dead or inactive, which it is sometimes of importance 
to know. 

The writer maintains that just as in the two cases men- 
tioned above it is necessary to make a similar distinction 
between the conductor itself and the magnetic field surround- 
ing it. The forces in this field have their seat and origin in 
the material of the conductor where the electrons are passing 
through it; this should therefore be their anchorage or 
ubutment; any actions of these forces on each other or on a 
foreign force should, therefore, have their reaction in the 
conductor. In other words the flux around a conductor or 
magnet should be pictured as though it were in some way 
elastically attached to the material in which its source lies. 
Faraday entertained this idea (гр. Res., Vol. 2; p. 26; 
Vol. 3, p. 447) as pointed out by Maxwell (Art. 529) when 
the latter says: `* He even speaks of lines of force belonging 
to a body as in some sense part of itself, so that in its action 
on distant bodies it cannot be said to act where it is not.” 
Maxwell, however, does not favour the idea of action at a 
distance (Art. 552). 

One of the most common of the older Jaws concerning the 
production of motions by a circuit is to the effect that a circuit 
will produce such motions as will make it include more flux. 
This law, though often true, 18 not based on the correct funda- 
mental principle, the increase in flux so often noticed being 
an incidental and indefinite secondary consequence which may 
or may not take place, and is not the true primary cause, and 
therefore not the proper crucial factor in a law. In the most 
usual case of a motor the flux does not increase but remains 
constant, hence the law fails even in the most usual case. But 
more than that, in the simplest and most fundamental case, 
which 1s described below, the flux is actually less in amount 
after the motion. - | 

Another favourite law is that опу such motions will take 
place as will increase the self inductance. This is a badly 
defined law as it involves a factor which is entirely foreign 
to the case, the number of turns in a coil; the magnetic 
forces are entirely independent of this factor, at least for 
direct currents; they depend on the ampere-turns. ‘The self 
inductance is a purely geometric quantity and is independent 
of any current or energy. In every motor, and in certain 
electric furnaces in which powerful motion exists, the self 
inductance remains constant. 

Another law is to the effect that anything that increases 
the stored energy will give rise to a force. There is no such 
increase in a running motor; and in the most fundamental 
case described below the stored energy becomes less (as it 
should) when the force acts. 

Another is that such motions wi | take place as will increase 
the perineance. This also fails fo: motors unless rescued by 
forced definitions of sliding contacts. With such ambiguities 
and inaccuracies of the older laws, a new law seems very 
desirable. Above all, a law should not forbid what may be 
possible. 

In view of these discrepancies, and the fact that when 
forces act to produce motion it involves energy, the writer 
concluded to look for a general, universal law among those for 
energy. 

There is a well orecognised general law in physics applied 
generally to a system of mechanical forces and energy, to the 
effect that in any system such motions will tend to take place 
as will reduce the potential encrgy of the system; this poten- 
tial energy is thereby transformed into the kinetic energy of 
the motion; water flowing from an elevated storage reservoir 
is & simple example. 

It is believed that this is a universal law of nature, and 
therefore should apply in quite as general a way to any and 
all electromagnetic systems in which potential energies are 
involved and mechanical motions are produced. То make it 
more convenient to be applied directly to electromagnetic 
systems, it seems preferable to re-draft it and state it in such 
electrical terms that it will not only be correct and easilv 
understood but that it cannot be misunderstood. nor will it 
deny what may be possible. What the best wording is, is a 
matter of opinion. 

The writer suggests the following version for the usual con- 
ditions: In an electromagnetic. system in which the current 
i8 being maintained by a source, any and only auch mechanical 
motions of the conductor will tend to take place as will gene- 
rate a counter e.m.f. somewhere in the circuit. The actual 
motions which this tendency will produce will depend. of 
course, on the particular freedom of motion which the various 
parts of the circuit may. have. The counter e.m.f. is not 
necessarily generated in the part that moves, as will he shown 
below. Tt is believed that this is a universal law of all such 
electromagnetic systems., that is, that there are no excepticns. 

The reason for introducing the clause about the current 
and the source is to exclude certain very unusual cases, like 
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condenser discharges, and others in which there is (as with 
permanent magnets) no outside source of supply of additional 
energy when some is withdrawn from the system; to also 
include suzh unusual cases the statement of the law would 
seem to have to suffer in simplicity. The universality of the 
law is, of course, claimed only for the cases specified in it, 
which, however, are the usual ones. 

Magnetic material such as iron in such a system can store 
and give off some energy and thereby may introduce a correc- 
tion factor in some cases. General laws are supposed to be 
exactly correct only under theoretically perfect conditions, and 
just as the element of friction does not invalidate the general 
laws of mechanics, so the presence of iron should not be cun- 
sidered as invalidating this law. 


THE CouNTER E.M.F. 


In a system consisting of current-carrying conductors the 
potential energy in an electromagnetic system resides in the 
magnetic flux energy which is stored when the current is 
started. When such flux energy produces mechanical motion, 
that is, kinetic energy, it disappears as such. 

When the potential energy of the flux is transformed into 
the kinetic energy of mechanical motion it seems evident that 
no counter e.m.f. should be produced directly thereby, though 
there will be when this lost energy is subsequently replaced 
again by the current. This js shown by the following example 
ot a more fundamental case. : 

Assume two parallel copper rings at 0 deg. absolute tem- 
perature at which their resistance is zero; let like and equal 
currents be started in both by drawing a magnet pole 
through them; the energy of this process wiil then be stored 
as Magnetic energy and the currents which maintain it would 
then continue to flow indefinitely. Now let the rings move 
toward each other by their attraction over а certain distance 
and then stop, thereby converting part of their potential 
energy into kinetic; there will then be less magnetic energy 
and therefore less current flowing after the motion has ceased. 
This cannot be due to a counter e.m.f., as the motion hus 
ceased. 

If two unlike poles of two permanent magnets are per- 
mitted to move toward each other an amount of the flux 
energy must have disappeared exactly equal in amount to the 
kinetic energy produced by this motion. ‘This is restored 
again when the two poles are subsequently forced apart. In 
both of these cases the flux itself, as distinguished from the 
flux energy, will also be found to be less. These two illustra- 
tions were chosen because there is no source of new energy 
connected to them to replace that which was transformed to 
mechanical energy. The immediate, practically simultaneous, 
replacing of this lost flux energy by the usual source is there- 
fore hereby shown to be a secondary consequence, and not 
the primary cause of the motion, and it 1s this supply of new 
energy which reallv generates the counter e.m.f., just as in 
the starting or increase of a current. This seems to be an 
explanation of the reasons why a counter e.m.f is always 
generated when such a system generates mechanical motions. 

One of the objections to using the term '' potential energy ”’ 
-in the above electrical equivalent of the general physical law 
is that it may not always be clearly and definitely under- 
stood. But a greater objection is that it mav sometimes in- 
volve necessary and perhaps complicated explanations of 
apparent contradictions and ambiguities. A careful and un- 
biased analysis will, however, show that these contradictions 
and anomalies are only apparent and not real. 

To the writer it seems that the generation of a counter 
e.m.f. is the best crucial condition in the electrical equivalent 
of that general physical law, to take the place of the reduction 
of the potential energy. That they are the equivalents of 
each other, or at least necessary accompaniments of each 
other, when there is a source, seems evident; the general 
physical law calls for such motions as will reduce the potential 
energy, the flux energy in the electrical case. This flux 
energy then must disappear as such when it is transformed 
into the kinetic energy of motion; as the current necessarily 
alwavs generates as much flux as the reluctance of the 
surrounding space permits, it will at once replace any flux 
which has thus disappeared and, as is well known, the gene- 
ration of anv flux in a circuit is always accompanied hy a 
counter e.m.f. The writer has applied this simple law to 
every case he could think of, old and new, and it never fails 
to apply correctly. If no exceptions can be found to it then 
it seems to be a universal law for the class of phenomena 
specified in it. 

If this law is sustained a number of deductions follow. Tt 
specifies no limitations to anv particular directions of the 
forces which produce the motions, hence any directions are 
possible, provided only that the motion generates a counter 
e.m.f. somewhere in the circuit. It has been strenuously 
maintained that these forces could be only perpendicular to 
the conductor and never otherwise; it therefore opens up a 
formerly forbidden field. If, for instance, any particular 
motion is desired, 1t follows from this law that if that motion 
is such as would produce a counter e.m.f., then it ought to 
be possible to make the svstem produce it by providing the 
necessary freedom of motion. "This has, for instance, heen 
made good use of for giving molten metals a desired motion 
in some types of electrical furnaces. 


Lengthening a current-carrying conductor (the stretch 
effect), reducing its cross section (the pinch effect) straighten- 
ing it (the corner effect), winding it into a coil, &c., all pro- 
duce a counter e.m.f. in a constant-current circuit and the 
circuit could therefore (theoretically at least) be made to pro- 
duce them. According to Lenz’s law, reversing any of these 
motions should generate current. 


(To be continued.) 


HIGH-SPEED „ALTERNATORS, 


Discussion at Birmingham. 


Mr. J. Rosen’s paper on the above subject (which was ab- 
stracted in our issue of February 23rd, 1923) was read at the 
SOUTH MIDLAND CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS, on April 25th, and in the subsequent discussion 
Major A. M. TAYLOR suggested that if the Institution (or the 
I. M.E.A.) could issue а questionnaire to all the electricity sta- 
tions in the kingdom, as had been issuel by the National Elec- 
tric Light Association in the U.S.A. (some of the results of 
which Major Taylor gave in table form), 1t would be of immense 
value. The average “` outage ” for large American sets (30,000 
to 45,000 EW) was 17.9 per cent., which was very different from 
the 5 per cent. of Mr. Rosen's curve. To emphasise the im- 
portance of getting absolutely rid of tooth ripples in the 
wave form at all loads, he mentioned a cuse he had recentiy 
examined, of a generating station feeding through trunk 
mains at 6,000 volts to a point, sav, a couple of miles away, 
there being parallel with this transmission line a step-up 
J0,U00-volt transinission line. The neutral points of the gene- 
rator system and of the high-pressure star of the step-up 
transformer were earthed. The star winding of the trans- 
former might give an oscillograph curve perfectly free from 
triple harmonies, but if the generator had an extremely small 
third harmonic it might pass current in series through the 
earth connection of the high-pressure star of the transformer, 
and then through the capacity of the 30,000-volt mains to 
earth at the distant point, and might return through the 
capacity of the 6,000-volt mains to the generator busbars and 
so through the alternator windings back again to earth. He 
bad found that there was danger of a eapacity current, which 
might be only of the order of one ampere, so affecting the 
excitation of the step-up transformer as to start a third har- 
monic in it and (neglecting for the moment the wiping-out 
effect of the delta on the primary side of the transformer) 
which would produce a 10 per cent. third harmonic that 
would act through the capacity of the line and tend to pro- 
duce sufficient current to give а 30 per cent. third harmonic. 
Hence a cumulative deformation of the transformer wave 
would be produced, and in order to be sure of being free 
from this, there must be nothing bigger than a 3 per cent. 
third harmonic or a 1 per cent. ninth harmonic in the gene- 
rator. This was not a case of resonance proper, but merely 
depended upon the deformation of the e.m.f. wave of the 
transformer. | 

Mr. А. T. BARTLETT queried the method of measuring the 
deformation of rotor caps adopted by the author. It seemed 
impossible that the rotor, sparking point, and camera should 
all remain relatively in the same position; vibration and wind- 
age would cause movement comparable with the quantity 
being measured. Even with fixed points the spark method of 
measuring small gaps had proved unreliable. He had found 
traces of permanent deformation in rotor caps, notwithstand- 
ing the fact that the caps had been stressed considerably below 
the limit of proportionality. There seemed to be no doubt 
that, if the stress did not exceed the fatigue load, no permanent 
deformation could occur. The most satisfactory form of rotor 
was the solid steel forging. The effect on the exciter current 
of any sudden change in the stator current was not sufficiently 
recognised. 

Mr. J. Morton thought that the author was an advocate 
of higher speeds, which, from the designer’s point of view, 
was perhaps permissible: were he, however, engaged on 
the supply side, he would perhaps alter his views as to re- 
liable maximum speeds. 

With regard to the closed svstem of ventilation, the volume 
of air for the third 15,000-kW set for the Nechells station 
had been fixed at 0.1 cu. ft. per kW. However, the machine 
was designed for a power factor of 66.6 per cent. instead of 
the usual 80 per cent.; consequently, the allowance was 
considerably less than that put forward by the author. Re- 
versal of polanty of exciters due to overload or short circuit, 
the author had got over bv the addition of a few turns of 
compounding, but where a battery was installed and properly 
maintained and was used for excitation, a separately-excited 
auxiliary shunt winding would take up less space and also 
enahle the machine to build up much quicker. 

Mr. Т. R. ALEXANDER suggested that the magnitude of the 
eddy currents. induced in the modern rotor, and the arcing 
at the spigot of the rotor caps, pointed to the neces- 
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sity for careful examination at the annual overhaul. 


The usual insulation under the exciter bearing pedestal 
to ensure an open circuit for these currents seemed 
open to criticism. In. several sets pitting had been 


observed on the turbine. governor gun-netal worm wheel, 
which was driven by the steel worm on the turbine shaft; 
pitting was also found on the white metal at the ends of 
the rotor coupling bearing. The rotor eddy currents were 
thought to be responsible for these defects, but the fact that 
pitting only seemed to occur between different metals might 
suggest some other cause. After fitting a good earthing brush 


on the alternator rotor shaft near the coupling the trouble 
was practically overcome, but not absolutely. 

Mr. Н. JosEPH presumed that the author's firm was satisfied 
that mica flakes held together with varnish did form the best 
possible slot imsulation. Tests made on Empire cloth and 
an insulating material built up of mica flakes varnisned on to 
thin paper, both materials being of the same thickness, re- 
vealed à much higher puncture test with the former than 
the latter, the mica showing very variable puncture voltages. 
He regarded linen and cotton tapes, not as insulators, but as 
a mechanical medium for holding a film of varnish. 


ELECTRICITY IN IRON AND STEEL WORKS. 


Some Economic Principles. 


By C. A. ABLETT, M.nst.C.E. 


(-Abstracl of paper read before the кох & STEEL INSTITUTE.) 


‘THE paper is principally concerned with the selection of power 
pant and the source of power is considered under separate 
headings : 

Power produced by the works themselves. from natural 
resources available within the works.—(u) liigh load factor is 
considered a natural resource of steel or iron works, as its 
effect. is to cheapen the cost of power produced by reducing 
the capital charge, which forimns part of the total cost per unit 
of power (ki'owatt-hour) produced, just in the same way as 
the utilisation of a natural heat resource reduces the fuel 
charge, which giso enters into the total cost per unit (kilo- 
watt-hour) of power produced. ‘Lhe lead factor of an iron 
or steel works сап easuy be between 60 and 70 per cent. (iu 
some cases even higher; and means can often be devised for 
unproving it. The average load factor of the municipal electri- 
city undertakings of буе of the largest industrial cities in 
Great Britain was, over a recent period. of twelve months, 
21.485 per cent. Thus an iron or steel works produces about 
three times as many units. of power from ats plant as а 
public supply authority. would, and consequently the capital 
charge per unit of power produced would, in the case of an 
iron or steel works, Бе about one-third that in the case of a 
public supply authority. 

For a steam-turbine plant with gas-fired boilers the total 
cost of power is 0.201. per kWh at a 65 per cent. load factor 
and 0.574. per kWh at a 21.5 per cent. load factor. Гог a 
steam turbine plant with coal-fired boilers the corresponding 
figures are 0.424. and O.s6d., so that high load factor has 
a greater effect in cheapening the cost per unit than saving 
the coal bill by using a waste heat resource; correspondingly, 
the advantage of high load factor together with the utilisation 
of a natural heat resource is an ideal condition. Correspond- 
ing figures for a low-speed gas-engine plant are 0.294. and 
0.52d., but 1t frequently happens that there is insufticient gas 
to produce the whole of the power by steam-turbine plant with 
gas-fired boilers; in such a case the plant might consist of a 
combination of gas—and coal—fired boilers, in which case the 
total cost of power produced by steam-turbine plant at a 65 
per cent. load factor can easily exceed the cost of that produced 
by gas-engine plant, but the gas engine is clearly not econo- 
mical except at high load factors, but this only becomes ap- 
parent when the overall economy, including capital charges, 
&c.. is compiled. 

The above comparisons relate to a central electric power- 
producing plant. If the plant inciudes either gas-driven blow- 
ing engines or steam turbo-blowers, the above cham of reason- 
ing sipplied to the combinations will show a marked increase 
in economy in favour of the gas-driven combination, as the 
gas-driven blowers will appear in a very favourable light as 
compared with the steam turbo-blowers, 

In general, the inore есопоппеа the power plant is in fuel 
consulmption, the great the capital cost of the plant becomes. 
If the cost of production with steam-turbine plant and coal- 
fired boilers at 21.5 per cent. load factor be compared with 
the cost of production with gas-engine plant at a 65 per cent. 
load factor, the steam plant capital charge per unit is 0.36, 
while the more expensive but more economical low-speed gas- 
engine plant shows a capital charge per unit of 0.19, By 
capital charge is meant the interest on the capital expended, 
the annual allowance for depreciation of plant, and the annual 
allowance for obsolescence of plant: combined depreciation 
апа obsolescence taken over whole works averages about 5 per 
cent. per annum: but if this combined figure be applied. to 
Individual items of plant in order to arrive at the cost of 
production incorrect conclusions can easily he arrived at, and 
it 15 therefore preferable in dealing with individual items of 
plant to assess the depreciation and the obsolescence separately. 

(b) Blast-furnace or coke-oven gas is more economical for 
heating furnaces than as à. source of power, and therefore the 
gases should be used for heating to the fullest possible extent, 


and only the residue, after all heating requirements have been 
fulfilled, should be used for the production of power. 

One must endeavour to determine in what direction technical 
improvements may be expected which are likely to render 
existing plant obsolete, and consideration must be given to 
the possibility of power-producing plant which will prove less 
wasteful in beat than those which are available to-day. If 
means become available to enable the products of combustion 
to be exhausted at or about atmospheric temperature, thus 
materially increasing the temperature range in which the gas- 
engine Works, the gus-engine plant would utilise considerabis 
more than 30 per cent. of the heat supplied to it. Boilers 
have been connected to gas-engine exhausts with the object 
of achieving this result, but it is not impossible that a materi- 
айу better solution of this. problem may become available. 
Steam-turbine plant working at abnormally high pressures 
has been introduced to enabie it to utinise more than 15 per 
cent. of the heat supplied to it. By adopting abnormal pres- 
sures a saving of the order of 15 per cent. on the coal bill 
becomes possible. Such a saving at a 65 per cent. load factor 
would reduce the cost per unit from 0.42 to 0.39, effecting a 
suving of 7.1 per cent. in the cost of power; at 21.5 per cent. 
load factor the possible saving would be 5.8 per cent. in the 
cost of power. In adopting abnormally high pressures great 
care is necessary that the extra capital cost involved does not 
give rise to increased capital charges per unit produced, which 
will completely overshadow the saving in the coal bill. 

(c) Hot burnt gases from steel furnaces, puddling furnaces, 


* &c.. do not contain any combustible material and can only һе 


used, as far as power production 18 concerned, to raise steam 
under boilers. Where this is being done economically suth- 
cient power can be produced to drive the rolling-nulls and 


‘other plant in an ironworks without recourse to any other 


source of supply, except in cases where considerable quantities 
of steel are being rolled in the mills in addition to iron. 

But the quantity of steam whi-h can be raised in this wav 
is very strictly limited and сап only supply a portion of the 
power requirements of a steelworks. 

Power produced by the works themselves from erhaust 
steam.—An exhaust steam turbine is usually installed in con- 
junction with a steam engine which already is obsolescent; 
thus directly it is installed it automatically becomes obsolete to 
a sinjilar degree to the steam engine. If, therefore, after the 
capital cost of the exhaust steam plant is so arranged that it 
would be written off in a comparatively short period, the total 
costs of the plant appear favourable, then a favourable case 
has been made out for exhaust steam. Such a scheme may 
appear very attractive and enable the available power in the 
works to be increased at an apparently low capital cost for a few 
vears; but when future extensions demand additional power 
an exhaust steam plant may prove a serious stumbling block, 
as it would become a question either of obtaining additional 
power at the expense of high operating costs, or of sacrificing 
the capital expended on the exhaust steam plant before the 
redemption period is completed. Exhaust steam is an asset 
of a more than doubtful character, and the exhaust steam 
turbine unfortunately has been pushed into many places which 
lie outside its eesneinic field. of application. 

Utilisation of power. for driving ralling malls, —KElec- 
trically-driven mills rolling the same type of section 
under generally similar conditions show great variations in 
the quantity of power consumed per ton rolled, and conse- 
quently there exist marked differences in the working costs 
of such mills where one might expect that they would be 
approximately the same. Such differences have been too 
readily accepted by engineers, and insuflicient attempts have 
been made to ascertain the cause. 

The electrical drive gives ample facilities for detecting and 
remedying cases of high-power costs arising from high-power 
consumption due to roll drafting, but little has been done in 
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this direction. To obtain the best all-round result, i.e., the 
lowest combined capital and power costs, complete balance- 
sheets must be prepared to represent the different conditions 
under which the mill has to work, after consideration of the 
manner in which the rolling programme may develop in the 
future. 

If the power consumption of a mill is high at full output the 
percentage increase as the output decreases may easily become 
very great, so that such a mill may become very wasteful 
indeed when rolling small outputs. ‘This suggests an economic 
problem worthy of the most careful consideration. The engi- 
neering side of an iron or steel works should be treated in the 
same manner as the commercial side, in that it should be the 
subject of a series of regularly prepared balance sheets, which 
should be subjected to scrutiny at stated intervals. 


MERSEY AND WEST LANCASHIRE 
ELECTRICITY DISTRICT. 


LIVERPOUL City Council last week adupted the following reso- 
lution : 

'" That, in view of the altered conditions, especially the seces- 
sion of several authorities, the sub-division of the Mersey and 
West Lancashire Electricity District by the formation of the 
Wirral Electricity Joint Board, and the . alteration of the 
scheme originally proposed for the re-organisation of the 
supply of electricity in the district, the Liverpool Corporation 
are not prepared to support the draft Mersey and West 
Lancashire Electricity District Order, 1923, issued by the 
Electricity Commissioners, and desire to withdraw from that 
scheme."' 

The chairman of the Mersey Docks and Harbour Board 
wrote that the conunittee's decision was a reversul of the 
Council's policy, for which it had asked and obtained the sup- 
port of the Dock Board. Experience had shown that increased 
econoiny and efficiency for a commercial aud industrial district 
were brought about by unified control over electrical supply. 
lhey had only to look at the benefits which such a system 
had bestowed upon 1vneside and the large surrounding dis- 
trict in the North-East of England to realise what Mersey- 
side had so far missed. The Mersey and West Lancashire 
Kiectricity District Provisional Committee, the Mayor of 
Bootle, and the Warrington Corporation Electricity Com- 
mittee also wrote expressing the hope that the decision would 
be reconsidered. | 

The Electricity Commissioners asked the City Council. to 
defer action on the resolution until tne position had been dis- 
cussed by representatives of the Corporation and the Com- 
mission, and stated that they would be pleased to receive a 
deputation in London on Monday, May th. ; 

The Chairman of the Electricity Committee, Mr. T. White, 
told the Council that it was apparently not realised what an 
emasculated scheme was being left for Liverpool. They were 
asked by people who had sold their undertaking to Liverpool, 
and by an authority which had not a penny-piece at stake, to 
agree to something which was quite impossible. The Liver- 
pool undertaking represented a value of about £6,000,000, and 
Liverpool, which was to contribute over 60 per cent. of the 
load and over 50 per cent. of the plant, was to be represented 
by 6 out of 25 members of the joint body. He was not able 
tosay what was to be the ultimate benefit to the city by way 
of a better or a cheaper supply. There was no comparison 
between Merseyside and the North-East Coast, with its great 
works and shipyards, and the figures which had been quoted 
were worthless. The only sensible thing to do was to with- 
draw from the No. 2 scheme. 

The Liverpool Chamber of Commerce wrote to the Lord 
Mayor expressing the hope that, while safeguarding any Liver- 
pool municipal interests endangered, the City Council would 
not withdraw entirely, nor take steps to wreck a scheme which 
contained so much that was vital to the development of in- 
dustries in the district. It was decided to call the attention 
of the Birkenhead and Wallasey authorities to the great 
inportance to the future of the whole district of combining 
їп one authority. | 

Birkenhead 1own Council, which met the same day as the 
Liverpool City Council, on hearing the Liverpool decision, de- 
cided to ask the Commissioners to allow Birkenhead to con- 
duct its future electrical development independently of other 
authorities, or, failing that, to join with Wallasey in the 
setting-up of a joint board for the Wirral district. 

Reserving the right of action if any fundamentel change 
is proposed іп the scheme for the formation of a Wirral Joint 
Electricity Board, the Wallasev Council has approved of the 
draft Order of the Electricity Commisstoners. 

The local inquiry which the Electricity Commissioners are 
about to hold at Liverpool has been deferred to Thursday, 
May l?th, instead of May 15th, as previously arranged. 


RESEARCH LABORATORIES AT SHEFFIELD 


| UNIVERSITY. 


THROCGH the generosity of two leading citizens of Sheffeld, 
the Applied Science Department of the University in that city 
has now become possessed of two very fine research 
laboratories, which were formally opened by Sir Oliver Lodge, 
on May 3rd. The donors were the late Mr. Joseph Jonas, a 
former chairman of the Applied Science Department, who 
during his lifetime gave £5,U00, and the late Mr. W. Edgar 
Allen, who left a legacy of a like amount. ‘lhe Jonas Re- 
search Laboratory is for the mechanical testing of materials, 
and the Edgar Allen Research Laboratory for investigations 
concerning magnetisin, the magnetic properties of materials, 
and allied subjects. 

The Jonas Research Laboratory is equipped with testing 
machines for tension and compression, fatigue (one designed 
by Prof. B. P. Haigh, in which alternating tensile and com- 
pressive stresses ure applied by electromagnetice means), tor- 
sional stress, &c., slip in metals (a method devised in the 
laboratory by Mr. C. Handford, employing & thermionic 
valve), and a variety of instruments. 

The Edgar Allen Research Laboratory is provided with 
two-phase and d.c. supplies, experimental wiring, a motor- 
generator and transformer, accumulators, a very powerful 
ele-tromiaguet, and numerous electrical and magnetic measur- 
Ing Instruments. 

[n Mr. Handford's device a flat tensile test piece, baving 
one surface polished, is placed in a Denison testing machine ; 
on a portion of the polished surface is laid a slip of mica, 
and on this again a flat plite of brass, held in position by 
a light ebpnite clamp. The system constitutes a small con- 
denser, and by placing it in connection with a thermionic 
valve, oscillating with a certain trequency, minute changes in 
the capacity of the condenser may be measured. This is done 
by placing near the machine a second os‘illating valve tuned 
to give beats of 100 per second with the first. A note of 
audible frequency is thus produced, which is amplified by 
means of a two-valve amplifier and passes to a telephone. 
When a specimen is placed under tension no change in the 
system occurs until crystalline slip begins; the polished sur- 
face then becomes minutely гићеа, the distance between the 
two plates of the condenser being thus increased. The change 
in capacity produced in this way alters the beat note, and 
it is, therefore, possible to determine the load at which 
crystalline slip begins. The relation of this load to the 
elastic and fatigue linits is under investigation in the labora- 
tory. 

At the opening ceremony, the chair was occupied by Sir 
William Clegg (chairman of the Applied Science Department), 
who was supported by Sir Henry Hadow (vice-chancellor of 
the University), Drs. Ripper and Desch (of the Applied 
Science Department), many members of the University Senate 
and representatives of well-known firms in the city. 

The chairman pointed out that the Applied Science De- 
partment was opened in 1855, and had grown to very large 
proportions. The department had met with considerable sup- 
port, financial and otherwise, from all the local manufacturers, 
and the city itself, through the Corporation, was a large con- 
tributor to its funds. The day students now numbered 340, 
and the evening students 1,213. The department had an 
annual expenditure of about £36,000. "The number of indi- 
vidual students who had passed through the institution since 
its commencement had been 15,350, a very satisfactory number 
of whom had obtained various degrees, diplomas, and associ- 
ateships. When the institution was started there were no 
laboratories of any kind at any of the large works of Sheffield. 
Now, there was no large works which had not its labora- 
tories. In some of those works it was a condition that the 
persons engaged in the laboratories should go to that depart- 
ment to perfect their education, and inducements were placed 
in the way of those students who went there for the purpose 
of self-improvement, and also for the advancement of the 
interests of their employers. The city had raised £100,000 to` 
build, equip, and maintain the department. The late Mr. 
Joseph Jonas was responsible for the collection of £560,000 of 
that sum. | 

Sir Oliver Lodge, in the course of a Jong and interesting 
speech, remarked that discoveries of extraordinary interest 
were being made in metallurgy. They used to be taught 
that when a girder went to pieces through age and vibration it 
was because it began to crystallise. He believed that idea was 
now exploded. Crystals had been discovered in metal which 
were nearly as big as one’s hand, and the way that these 
behaved when subjected to stress was most instructive, and 
most important from the engineering point of view. By 
analysing metal by means of X-rays, a Camkridae mathemati- 
cian, Mr. Taylor, assisted by Miss Elam, had dissected 
the behaviour of Prof. Carpenter's single-crystal test pieces, 
and had communicated to the Royal Society, a few weeks 
ago, a vitally important and extremely able paper. | 

He congratulated Dr. Wall on having had the opportunity, 
whith he had long desired, to fit up an electrical research 
laboratory. Prof. Ripper had entrusted him with the fur- 
nishing of the Edgar Allen laboratory, and they could not 
have had a better man. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


. 
DIEI 


. Readers are invited to submit partiouwlars of new er improved devices and apparatus, which will je published 
MEE ^ if considered of sufficient interest. | 


" Arora" Electric Cooking Apparatus. 


The equipment illustrated in fig. 1 has been produced by 
Тнв Arora Co., Rosebery Street, Loughborough, to provide a 
complete kitchen outfit at a moderate cost. As will be seen, 
it consists of a sheet-metal table upon which are mounted a 
small oven and two boiling plates, any one of which may be 
obtained separately. The table has a weight of 40 lb., and 
is 9 ft. 6 in. high, 3 ft. 6 in. long, and 1 ft. 6 in. wide. It 
hae a shelf for utensils 9 in. from the ground, and is finished 
in matt black. The oven has double walls of sheet iron, 
air lagged, having a bright black finish. Elements are fixed 
in the top and bottom, and three “ heats " are arranged. At 


Fic. 1.—'* Arora CookinG EQUIPMENT. 


"high " both elements are on circuit, consuming about 
1,800 W; at " medium " the 750-W bottom element ів used ; 
and at "low " the two elements are in series consuming 
450 W. The internal ccnnections of the oven between the 
walls are made of à in. by § іп. w.i. strap insulated from the 
frame. The elements are easily replaced. The internal dimen- 
sions of the oven are: height 16 in., width 124 in., and depth 
12 in. It can be mounted on 6-in. or 15-in. feet. The 
boiling rings measure 153 in. by 10 in., and are 7 in. in 
height. They weigh 14} lb. each, and are fitted with a 1-kW 
element in two portions. There are two openings in the plate 
of DE sizes, beneath which the two parts of the element 
are fixed. 


The *'' Sterling " Single Receiver. 
The telephone receiver illustrated in fig. 2 has been pro- 
duced by the STERLING TELEPHONE & ELECTRIC Co., aD., 210- 
212, Tottenham Court Road, W.1. It provides a convenient 


Fic. 9.—TH& “ SrTERLING " SinchE Hanp RECEIVER. 


means of reception, and consists of a high-grade earpiece with 
aluminium case mounted with a swivel and trunnion move- 
ment on a handle of polished ebonised hardwood. 


A Portable Kinema Studio Projector. 


Fig. 3 illustrates a portable 24-in. kinema studio projector, 
designed by the Lonpon Егестніс Firm, Brighton Road, Croy- 
don, fcr concentrated, diffused, and wide-angle lighting. 
The lantern is mounted on an extensible tripod stand having 
large castor wheels. Swivelling and tilting movements аге 
provided, and a convenient door is fitted to the operating side 
of the lantern, together with an cbhservation window. An 
alternative method is to fit the projector on a short base and 
mount it on the platform of an extension ladder or tower. 
The lamp is of the © non-disengaving " feed pattern, which 
works quite automatically, but at the same time ean be hand. 
fed if required, the feed wheels being brought outside the 
lantern, providing easy and quick operation. The positive 
carbon rotates automatically as long as the lamp is burning, 


and thus preserves a perfect crater formation. For concen- 
trated light effects, a silvered glass mirror is fitted to the rear 
of the lantern, and the front may be furnished with a plain 
glass. For softening down, a diffuser is provided. The illu. 
minated area may be increased or curtailed by adjusting the 
position of the lamp in relation to the mirror, and a simple 
focusing gear is fitted to facilitate this. 
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Еа. 3.—PonTABLE KINEMA STUDIO PROJECTOR. 


There is also a special provision for obtaining a clear and 
unobscured wide-angle flood light. It will be seen that the 
projector has a second aperture (above the front and main 
aperture), and the mirror is arranged to tilt so that the light 
may be projected through the smaller opening, converging 
towards this from the mirror, and thereafter diverging to a 
considerable (and variable) angle, thus giving a large. 
uniformly-illuminated field. A diffuser can also be fitted to 
soften the effect in this case if wanted. Either or both of the 
front openings can be furnished with '' iris ’’ shutters or other 
controling device, as may be required. A further point to 
note is that the frame holding the mirror is. made removable, 
so that the light direct from the arc may be used. 


A Traffic-Sidnal Glove. 


The Daily News states that Mr. R. Barton Арлмѕох, of 
Enfield Highway, Middlesex, has invented a gauntlet for use 
by motorists and traffic controllers. On the back of th: 
gauntlet are mounted two small electric lamps— white and 
red. The red light is used to indicate stopping’ or turning. 
while the white one can be used as an inspection lamp. The 
battery 1s contained in a small pocket on the outside of the 
gauntlet. On the inside of the thumb and two fingers are 
small metal contact points, and the lamps are illuminated ! 
closing the fingers. 


Large Auto- Transformers. 


Six of the largest single-phase auto-transformers ever 
built have just been completed for the Southern Cali- 
fornia Edison Co., by the Westinghouse Electric and 
Manufacturing Co. They are of the water-cooled type 
and are for outdoor service in the Eagle Rock sub-station of 
the company, to form part of a 990.000- V power system. Each 
unit is rated at 36,700 kVA, 50.cycles, and is adapted for star- 
star connection with solidly grounded neutral, stepping down 
from 220,000 to 150,000 V. A tertiary winding, connected in 
delta, is supplied for suppressing third harmonies in the volt- 
age wave. The transformers are of the shell type and are 
designed to withstand without injury mechanical stresses due 
to short-cireuits when unlimited power is supplied at the ter- 
minals. The tested efficiency was over.99 per cent. 

_ The Eagle Rock sub-station is designed for 150,000-V incom- 
ing transmission lines, and to avoid making changes in the 
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sub-station, the new auto-transformers will be used to sten 
down the 220,000 volts to 156,000. They are to be connected 
as an integral part of the 220,000-V line, there being no circuit 
breakers in the high-voltage side. All the switching and meter- 
ing will be done as before on the 150.000 side of the sub- 
station. 

One of the auto-transformers is illustrated in fig. 4. 
Each tank, which has flat sides and half-round ends, is 


Fig. 4.—4A 36,700-KVA, 2290,000/150,000-V. AvTO-TRANSFORMER. 


10 ft. З in. wide, 14 ft. З in. long, and approximate 15 ft. 
high. The height frcm the ground to the tip of the high- 
voltage bushings 1s 27 ft. 

About 10,000 ib. of copper and 45,000 lb. of iron laminaticns 
were required for each transformer. Over one-quarter mile of 
copper tubing was used for the cooling coils, and at normal 
rating 75 gallens of water per minute must be circulated 
through them. The total weight of the complete transformer 
is over 90 tons.— Power. 


PARLIAMENTARY NOTES. 


(By Our Special Parliamentary Reporter.] 


Radio-Broadcasting.—Sir W. Joyxsox-Hicks, the Post- 
master-General, informed | Mr. Tubbs that experimental 
licences were issued to those applicants who satisfied the Post 
Office that the object of obtaining the licence was to conduct 
experiments in radio telegraphy and that they were qualified 
todo so. Applications for experimental licences from officers 
and other ranks in the Royal Air Corps of Signals, Territorial 
Army, who desired to carry out experiments in connection 
with their Army duties. were piven preferential consideration. 

Radio Research at Fijii—On Мау 2rd, Sir W. Joynson- 
Hicks informed Sir Burton Chadwick that a small expedition 
of radio experts had left Bngland under the direction of the 
Pacific Cable Board to undertake radio research work on 
Vancouver Island and at Fiji. 

Coal Consumption.—On May Ist, Mr. Нако asked what 
was the lowest consuinption of coal used in the production of 
electrical energy in the United Kingdom. 

Colonel W. ASHLEY said the returns for the year ending March 
sist, 1923, were not yet complete. For the previous year the 
lowest consumption of coal per kWh generated at public 
supply stations in Great Pritain was 1.7 lb. 


Trade with Russia.—On Мау Ist, Lieut.-Colonel BUCKLEY 
informed Sir W. de Frece that the imports into the United 
Kingdom, consigned from Russia, registered during {һе six 
months ended March 3161, 1923, were valued at £5,886,000. 
The exports of United Kingdom produce and manufactures 
during the saine period consigned to Russia were valued at 
£1,570,000, and the re-exports of foreign and colonial merchan- 
dise to £575,000. 

Private Bills—The Oakham Gas and Electricity Bill, 
and the London County Council (General Powers) Bill have 
been read a third time in the House of Lords. 


. London Electric Railway Bill.—This Bill, which author- 
ises the carrving out of extensions of the Tendon Electric Rail- 
way, came before the Coinmittee of the House of Commons, 
which dealt with the City & South London Railway Bill, on 
May 2nd. 


« 


The company proposes to extend its line from Charing Cross 
to Kennington, via Waterloo, to connect the Hampstead and 
Highgate line with that of the City & South London Railway 
o This extension is also to be connected with the Bakerloo 
ine. 

Mr. E. Shortt, K.C., who appeared for the company, said 
that the average numbers of passengers dealt with at Waterloo 
and the Elephant and Castle were about 12 and 14 millions 
respectively per annum. By this scheme the facilities for 
handling this heavy traffic would be more than doubled. Three 
new stations would be built, a large booking hall would be 
constructed beneath Piccadilly Circus, and the Leicester 
Square station would be enlarged. The total cost was esti- 
mated at £2,227,000. The only real opposition came from the 
Southern Railway Co., which had in hand а scheme to build 
an underground line from Waterloo to Nine Elms. This com- 
pany complained that the scheme of the present Bill would 
eut right across the proposed line and also that the construction 
of a railway under Charing Cross Hotel would be calculated 
to damage the property. Lord Ashfield gave evidence in sup- 
port of the scheme and showed the necessity for this means 
of dealing with the heavy traffic at Waterloo, which would be 
increased by the electrification projected by the Southern Rail- 
way Co. After hearing the evidence of other witnesses, the 
Chairman of the Connnittee (Sir Park Goff) suggested that 
agreement between the Southern Railway Co. and the London 
Electric Railway Co. could be arrived at by а consultation of 
their representatives, but after an adjournment of two hours 
it was announced that no settlement had been effected. Arki- 
tration was suggested, but the Chairman said that the Com- 
mittee would deal with the matter and the proceedings were 
adjourned until. May 8th to give the parties time for discussion 
and. if possible, agreement. 

On Mav 8th, Mr. Shortt stated that the consultation 
between the two parties had resulted in the London Electric 
Railways Coinpany's agreeing to withdraw the part of the 
scheme to which the Southern Railway Co. objected. An 
alternative scheme would be drawn up and included in a new 
Bill. The Committee therefore declared the preamble of the 
Bill passed subject to the insertion of clauses embodying the 
agreement. 


Workmen's Compensation.—During the debate оп the 
Labour Party's Bill to amend the Workmen's Compensation 
Act, Mr. Bridgeman, the Home Secretary, said the Govern- 
ment intended to introduce a Bill of its own, and hoped to 
have it printed before Whitsuntide, for del ate on it immedi- 
ately afterwards. 

Mr. Ellis, the Labour member for Wakefield, said that 
where industries were capable of being split up into sections. 
in so far as different classes of work were concerned, it would 
be a good thing if some kind of mutual indemnity insurance 
could be formed, as was done in the coal industry. It might 
be applicable, and he hoped it would be, to an industry 
which had grown up in the last two or three years—the 
electrical industry. 


NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PURLTSHEn.! 


Compiled expressly for this journal bv Messrs. Serion-Jones. O'DELL AND 
STEVHENS, Patent Agents, 285, High Holborn, London, W.C. 1. 


10.168. ''Star coils for receiving wircless telephony, &c." T. E. Beaumont. 
April 14th. 

10,170. ‘Electric terminals, &c." J. L. Taylor. April 14th. 

10,178. ''Inductance coils for wireless telegraphy." G. F. Woods and R. 
S. Wools. April 14th. 

10,182. “ Electrically-heated cooking utensils." H. Bohte. April 14th. 
10.190. *“ Electrically-controlled governor." R. M. Balston and T. Н. J. 
Watts. April 14th. 

10,196. '* Electric transformers." M.L. Magneto Syndicate, Ltd., and D. K. 
Morris. April 14th. 


10,308. * Wireless receiving apparatus." A. MacLennan. April 14th. 
10,222. “ Homopolar electric current generators or motors." J. N. Chaviara 


and J. F. Gill. April 14th. 
10,226. “ Thermostats.” P. Grant (Zimmerman). April 14th. 
10,903. '' Variable grid leaks." F. H. Віахісу. April 23rd. 


10.918. '' Means for controlling liquid level in electrolytic cells, &c." А. E. 
Knowles. April 23rd. 


10.924. '' Electric. storage batteries, &с.” W. Fisher. April. 23rd. 
10,934. “© Electric fan." A. Meulemans. April 23rd. 


10.939. ** Electric switches." H. Hubble. April 23rd. 

10,947. “ Telephone receivers." С. J. Coleman. April 23rd. 

10.948. “ Loud speakers for wireless apparatus." C. J., Coleman. 
April. 23rd. 

10,949. " Loud speakers for wireless apparatus." C. J. Coleman. 


April 23rd. 
10.963. 
10.969. ^' Signalling systems.” 

tric Co.. In^... April 23rd. 
10,979. ‘Sparking plugs." A. E. Heath April 23rd. | 
10,981. '' Telephone repeating systems." М. Latour. April 23rd. (France, 

April 22nd, 1922.) 

10,987. *“ Combined electric switch and plug connectors.” 

Co., Ltd., and F. Read. April 23rd. 

10.994. * Electric cables." N. J. Austin and F. H. Broomfield. April 23rd. 
11,026. ‘ Variable grid leaks." Н. A. Gaydon. April 23rd. 
11.043. '' Valve protector for circuits employing thermionic valves. &c." 

Н. H. Chapman, Robins, Chapman & Co., and E. T. Robins. April 24th. 
11,050. “ Insulator for wireless aerials.” А. Parsons. April 24th. 
11456. “ Variable resistance for wireless telephony.” J. A. Shortt. 

April. 24th. 


е етіс radiators.” G. S. Cattell and G. H. 14е. April. 23rd. 7 
Western Electric Co., Ltd. (Western. Elec- 


General Electric 
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11,065. “ Electric apparatus for generating ozone." J. McBlain. April 24th. 

11,066. '' Time-sctting device. for controlling maintenance of an electric 
circuit for a variable period." Е. J. Angel, Е. L. Angel, and W. А. Jarvis. 
April 24th. 

11,083. * Adjusting devices for wireless instruments.” L. R. Gleason. 
April 24th. 

11,091. *' Telephone svstems." Western Electric Co., Ltd. April 24th. 
(United States, December 22nd, 1923) 

11,093. “ Electric batteries." D. Pepper. April 24th. 

11.097. “Wireless receiving devices." C. F. Elwell, Ltd., and K. Wilson. 
April 24th. 

11112. ''Circuit-«controlling devices." E. C. R. Marks (Schweitzer and 
Conrad, Inc.) April 24th. 

11,117. ~“ Electric primary batteries, &с.” G. A. Morley. April 24th. 

11,123. “ Receivers for wireless telephony, &c." L. H. G. Twine. April 


11,135. *'' Vibrating converters," British Thom«son-Houston Co., Ltd. April 
24th. (United States, August 24th, 1922. 

11.127. * Portable electric. lamp fittings." С, E. Fellowes. April 24th. 

11,130. '* Flame are lamp." Kk. Mommsen. (Legal representative of T. L. 
Carbone.) April 24th. (Germany, April. 24th, 1922.) 

11.135. “ Telephone receiving instruments" J. E. G. Powell. April 24th. 

11,137. 8 Electric trip switch devices," P. H. Waller. April 24th. 

11.140. “ Rheo«stat." F. А. Rojas. April 24th. 

11,199. ** Crystal detector." A. Preen. April 25th. 

11.200. '' Condenser for wireless receiving sets.” A. Preen. April 25th. 

11.2)4.. '' Coii-holdezs. for wireless, &c., instruments." A. Rogers. April 
AC. h. 

11,207. “ EJectric lamps." Edison Swan Electric Co., Ltd., and P. Freed- 
man. April 25th. 

11.208. '* Th rmionic. devices." Edison Swan Electric Co., Ltd., P. Freed- 
man, and E. Greetham. April 25th. 

11.010, ** Aerials for wireless installations." DP. Richardson. April 25th. 

11,216. '' Thermo-electric pyrometers;" Cambridge & Paul Instrument Co., 
Ltd., and H. A. Devnes. April. 25th. 

11,218. “ Electric condensers.” W. Dubilier. April 25th. 
October. 25th, 1922. 

11,236. “ Fluid-flow meters, &c." British Thomson-Houston Co., Ltd. 
(General Electric Co.). April 2oth. 

11,238. *'' Electrodynamic transmission. systems.’ 
April 25th. (United. States, May Sth, 1922.) 

11,244. '' Electric discharge tubes." Naamlooze Vennootschap 
Gloeilampenfabricken. April 25th. (Holland, October 21st, 1922. 

11,251. * Headlights of motor vehicles." M. J. Williams. April 25th. 

11,252. * Electric heating plates." A. Nielsen. April 25th. 

11,285. ''Supplv of power to wireless transmitters," K. E. Edgeworth. 
April 26th. 

11.292. * Detectors for wireless instruments, &c." Gramostyles, Ltd., and 
H. Jenkinson. April 26th. 

11.294. '' Transformation of electrical energy." 
Lid., and E. A. Watson. April 26th. 

11.299. *'' Electric winches, &c." W. H. Scott. April 26th. 

11,300. “Crystal holders for wireless receivers.” W. J. Day and A. L. 
Pattenden. April 26th. 

11,309. “ Electrical. contacts." R. W. M. Thomson. April 26th. 


11,331. ''Apparatus for taking direct-current voltage free from higher 
harmonics from a rectifier." Akt. Ges. Brown, Boveri et Cie. April 26th. 
(Germany, April 26th, 1922.) 

11.332. “ Process for automatic connection, &с., of installation equipped 
with mereury-vapour rectifiers.” Akt. Ges. Brown, Boveri et Cie. April 26th. 
(Germany, May 26th, 1922.) + 

11,347. “ Safety switch devices for motor vehicles." A. Marr and E. 
Smith. April 27th. . 

11,354. Telephone receivers," D. McLennan. April 27th. 

11.370. “ Crystal holder for wireless systems.” B. R. Simmons. April 27th. 


11,397. “ Postal franking machines." Sterling Telephone and Electric Co., 
ad. April 27th. 


11,401. '' Electro-galvanic soles for footwear." T, A. Gillam. April 27th. 
11,403, “ Publicity telegraphs." H. K. Harris. April 97th. 

11,404. '' Telephone register." N. Dawson. April 27th. 

11,408. '' Electric vacuum tube devices," E. Y. Robinson. April 27th. 
11,409. “ Carrying case for electric lamps." J. C. N. Eastick. April 27th. 
11,419. “ Electric knife switch." J. C. N. Eastick. April 27th. 


11.411. “ Switches and adjustment devices." granic Electric Co., Ltd. 
April 27th. 
11,422. * Portable electric safety lamps." R. Ziegenberg. April 27th. 


)1.425. “ Automatic, &c., telephone systems." B. B. Johnson and Relay 
Automatic Telephone Co., Ltd. April 27th. 

11,426." Regulating devices for electrical apparatus," Aktiebolaget Birka 
Regulator. April 27th, (Sweden, September Ist, 1922.) 

11,428. '* Wireless telegraphy, &с. T. B. Sharp. April 27th. 

011.439. * High-voltage connection. device." Scintilla. April 97th. (Ger- 
many, June 16th, 1922.) 

11,440. " Cabinets, &c., with aerial systems for wireless reception." E. A. 
Graham and W. J. Rickets. April 27th. 

11.45]. 8 Galvanic cells. R. Ziegenberp. April 22th. 

11.443. 8 Manufacture of incandescent lamps, &c."— British Thomson- 
Houston Co., Lid. Apol 27th. (United. States, June БИМ, rm.) 

01.448..." Plugs, &c., for electric batteries, Ас? EH. А. Gaydon. April 27th. 

11.456. '* Telephone systems." Siemens & Hokke Akt. Ges. April 27th 
(Germany, May loth, 1922, : 

11,451. 8 Telephone reccivers."" А. C. Brown. April. 28th. 


11,452. ** Hertzian wave detector" H. A. Burton, DA. S.H. Wireless Ser- 
vice, and A. Н. Onions. April. 28th. 


А 11.463. " Means for packing, Ac, electric limps, А." J. Maginn. April 
Mth. 


11.490. '! Electric illuminating means." W. & T. Avery, lid., and G. H. 
Jackson. April 28th. ` 


11.494. ** Windings or commutating poles of d«namos," M. L. Kahn and 
\. Н. Railing. April 2*th. 


1.495. *' Miners’ elevtric hand Lamps. X. E Angold, A H Railing, and 
[ “апел April 2kth. 


11.497. '" High-tension electric switches О | 
11,513. '' Soundemitting. Âc., instruments ’ 
Co, and A. P. Young April 28th. 


11.514. " Magneto electric. ni.chines," British Thomson-Houston Co., Ltd., 
UON Fossey, and А. Р. Young. April 2h, 
141.515. “ Holders for thermionic valves, lamps, &c.” J. A. Coomes and 
J. А. Cooma & Co., Ltd. April 28th, 
ld GIN '* Electric switches.” Ferguson, Pailin, Ltd., S. Ferguson nd G 
Pailin. April. 2мһҺ. ae d 
11.501. ~“ Controlling circuits of thermionic vales, &c""* R H.N D; 
und FN. Woodrofie April 28h. Жол 


11.5222. t Tuning devices for radio-tele honi, &c." R.H N 
E K Woodrotte. April 28th. ү | ` o 


(United States, 


Sperry Development Co. 


Philips’ 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1921. 


30,107. “ Fastening and coupling dynaimo-electric machines to internal- 
combustion engines." S. L. Bailey. November llth, 1921. (196,010.) 

33,129. “ р telephone exchange systems." Coventry Auto- 
matic Telephones, Ltd. (Е. R. McBerty). December 9th, 1921. (196,018.) 
"33,247. '' Method of and means for measuring, indicating, or recording the 
efficiency of an electric generating station or the component parts thereof." 
P. C. Gilson and Dubilier Condenser Co. (1921), Ltd. December 10th, 1921. 
(Cognate application 7,115/22.) (196,019.) 


1928. 


103. “Joints for underground extra-high-tension cables." A. M. Taylor. 
January 10th, 1922. (196,037.) 

404. ''Contact maker for ignition circuits of motorcar and other internal- 
combustion engines." DL. Bussereau. January lOth, 1922. (196,042.) 

N24. '' Motor-car headlights and like lunps." H. Wade (G. A. Garth.) 
January 10, 1922.  (196,047.) 

826. "'' Construction of direct-current dynamowlectric machines." F. Newa- 
tun and Newton Bros. (Derby), Ltd. January 10th, 1922. (196,048.) 

916. '' Apparatus for controlling. and regulating electric currents." A. W. 
Sharman. January lith, 1922. (196,055) 

1:326. “ High-frequency signalling ssstems."  Brivish Thomson-Houstun 
Cu. Lal onera Bb cirie vo). January Ih, lozz. 1196,02.) 

1065. '' Control of айегпайпы-сиггеп{ electrice motoras.” W. Andrews- 
Tester and S. Thompson. January 12th, 1922. (196,068.) - 

1.067. 9 Wireless telephone transmitters." Ges. für Drahtlose Telegraphic. 
November 2nd, 1921. (Addition to 161,521.) (174,076.) 

1,152. ‘* Construction of electric imitation candles." F. G. Parks, Junr. 
January 13th, 1922. (196,071.) 

1.190. '' Electric warp stop-motions for looms.” C. Bourgeois. January 
13th, 1922. (Addition to 174,335.) (196,076.) 

1,2212. * Electrical transformers." British Electric Transformer Co., Ltd., 
J. Rootham, and A. J. Huber. January 13th, 1922. (196,079.) 

1.215. ‘ Telephone systems." Automatic Telephone Manufacturing Co., Ltd. 
February 23rd, 1921. (175,961.) 

1,381. '' Combined electric lampholder and switch for the lamps of motor and 
other vehicles." A. Н. Hunt. January Ith, 1922. (196,087.) 

1,461. '' Electrical switchgear." W. A. Coates and Metropolitan-Vickers 
Electrical Co., Ltd. January 17th, 1922. (196,094) 

1,584. '' Submarine sound apparatus, particularly receiving apparatus." Н. 
Baron (Signal Ges.) January 18th, 1922. (196,100.) 

1,599. “ Automatic maximum and minimum-current circuit breakers.” V. 
Martinetto. March J5th, 1921. (177,143.) 

1,988. *' Electric gasfilled glow discharge devices for amplifying electric 
current variations and similar purposes." Naamlooze Vennootschap Philips? 
Glocilampenfabrieken. February 9th, 1921. (175,258.) 

2,077. '' Bonding Ёохез and the like for electric conductors." Walsall Hard- 
ware Manufacturing Co., Ltd., and А. E. Reud. January 24th, 1922. (196,107.) 

2.266. ‘ Magneto electric lamps." А. Н. Railing and A. E. Angokl. 
January 25th, 1922. (196,111.) 

2,855. “ Electrical resistances for use as generator ficld regulators or for 
other purposes." H. C. Hodges. January 3lst, 1922. (196,121.) 

3,103. '' Telephone systems." Western Electric Co., Ltd. (Western Electric 
Co., 1ас.). February 2nd, 1922. (Addition to 170,286.) (196,123.) 

3,452. '' Construction of electric storage batteries." Н. G. Wagner. Feb- 
ruary 6th, 1922. (196,126.) 

3,453. '' Positive and negative elements for electric storage batteries and 
process. of making same." H. G. Wagner. February 6th, 1922. (196,127) 

4,542. '' Method of electrically welding high-speed steel to tool shanks 
or foundations of iron or steel.” E. Schroder. February l6th, 1922. (196,137 ) 

3,070. “ Electric incandescent lamps.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). February 21st, 1922. (196,141.) 

3,825. “Thermostatic electric circuit controllers." British Thomson-Houston 
Co., Ltd. (General Electric Co.). February 26th, 1922. (196,147.) 

6,380. “ Electromagnets.” British Thomson-Houston Co., Ltd. (Genera! 
Electric Co.). March 3rd, 1922. (196,152.) 

6,651. *'' Electric. switches." A. L. Davis. March 7th, 1929. (196,156 ) 

8.943. “ Telephone systems." Siemens & Halske Akt. Ges. April 7th, 192]. 
(178,039.) 

12.404. “ Inductance coil holders for wireless tclegraphy or other purposes.” 
А W. Knight. May 3rd, 1922. (196,188.) 

12,503. *' Electric. measuring instruments." British Thomson-Houston Co.. 
Ltd. (General Electric Co). May 3rd, 1922. (196,189.) 

12,584. “ Windmills and wind-driven electric generators." J. Н. Garty. 
May 4th, 1922. (196,199.) ; 
13,169, *' Electric cables." Callendar's Cable and Construction Co.. Ltd., 
S. E. R. Beecroft, and А. H. Horsfield. May 10th, 1922. (196,192.) 

14,064. '' Electric insulators.” A. M. Willis and Brecknell, Munro and 
Rogers, Ltd. May 18th, 1922. (196,199.) 

14,520. “ Metal-vapour rectifiers.” Akt. Ges. Brown, Boveri et Cie. > 
lith, 1921. (1810695) ns 

17,758. '' Electric contact: breakers." R. Bosch Akt. Ges. February llth 
122. (192,997.) | ` 

23,767. ** Telephone head-sets.” C. Brandes, Inc. May 12th. 19%, (196.225 , 
.24,589. '' Electrically-operated vehicles.” Metropolhtan-Vickers Electrical 
Co., Lid. September 23rd, 1921. (186.327) 

26,004. ** Thermionic generators." Ges. fur Drahtlose Tek graphie. N B 
her 14th, 1921. 189,095.) МЕЕ 

28,351. “ Electric discharge lamps." General Electric С . Ltd. O 
Ith, 1921. (187,613.) а D ° раа 
‚ #9119 Hollow bodies in which electrie-current conductors are hermeticalls 
introduced through a glass wall.” No onlooze Vennootschap Philips’ Gloci- 
lampeníabrieken. July 28th, 1922. (196.231.) 

32,374. " Electric motor-control systems." Metropolitan-Vickers Electrica! 
Co., Ltd. November 29th, 192]. (189,777.) 

$34 Өз. dx CR М РЕА pe M ээ ` : 7 
т pU of wireless signals." A. |, А. Petty. December. 12th, 


SSS ae ИСО ЛЕ ае ы NE UL) 


Inventions that are Needed.—The Rt. Hon. Sir William 
Bull, Bart, M.P., has presented the Institute of Patentees 
with a book entitled ‘ What's Wanted," and has opened 
the book by entering what, in his opinion, are the inventions 
which are needed at the present time. The Organising sec- 
retary will be pleased to receive, on behalf of the Council 
any suggestions which our readers may care to put forward 


LIC in the book; his address is 14, Great Russell Street 
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RUSSIAN AFFAIRS. 


So difficult is it to discriminate between fact and fiction 


with regard to the internal affairs of Russia that & parcel 
of trustworthy information based on personal investiga- 
tion is most heartily welcome; we were therefore exceed- 
ingly pleased to receive a brief statement on the subject 
from Mr. C. le Maistre, C.B.E., General Secretary of 
the. International Electrotechnical Commission, who has 
just returned from an extended tour in that country at 
the special invitation of the resuscitated Russian 
Electrotechnical Committee. Mr. le Maistre cares no- 
thing for politics—he is concerned only with technical 
matters, though, be it said, his proposed visit received 
the cordial approval of the Russian Government—and to 
engineering readers it is superfluous to remark that 
whatever he has to say with regard to his observations 
may be relied upon to be accurate and free from pre- 
judice. | 

In the first place, Mr. le Maistre appeals on behalf of 
the technical men of all descriptions in Russia for cur- 
rent literature, of which at present they are almost en- 
tirely bereft. He desires engineering societies and in- 
stitutions, manufacturing firms, and others who issue 
technical literature to communicate with him at 28, Vic- 
toria Street, when he will be glad to furnish them with 
the addresses of persons who will be most grateful for 
such publications and will put them to the best use—it is 
important to note that on no account must they be sent 
to Mr. le Maistre. Whilst, as he says, the present pro- 
spect of doing business with Russia may be somewhat 
unattractive, it is most necessary and desirable that we 
should keep in close touch with the technical men with 
whom we shall have to deal when better times return. 
We strongly commend this proposal to the attention of 
our readers, not only on the ground of sympathy with 
our brother engineers in their present difficulties, but. 
also on behalf of the interests of our export trade in the 
future. | | 

Mr. le Maistre finds that the technical world in Russia 
is seething with activity: and full” of quiet enthu- 
siasm ; moreover, it is in high favour with the Soviet 
Government, and is encouraged to put forth every effort 
to set the wheels of industry in motion. He believes 
that it will play the leading part in restoring prosperity 
and progress in Russia—a view which, it may be remem- 
bered, has been held also by its rulers. Russian engl- 
neers are most keenly interested in and indeed anxious 
to avail themselves of all the work of the I.E.C., and 
hope to be able to take part in the next meeting wherever 
it may be held. The international rating of electrical 
machinery will naturally be of peculiar importance to 
Russia in its dealings with those countries from which 
it purchases electrical machines—as in the near future 
it will be bound to do. He had the opportunity of 
addressing and conferring with several committees of 
scientists and engineers, and met the leaders of scientific 
thought, including Professor Chatelain, well known te 
members of the I.E.C., and the trusted President of the 
Central Electrotechnical Council for Russia as well as 


of the Russian National Committee of the I.E.C., Pro- 
fessor Mitkowitch. the Russian Faraday, Professor 
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Voronoff, and others. He also met many other engineers 
whose reputation extends far beyond the Russian 
borders, and everywhere he was impressed with the same 
feeliny—that the Russians are '' looking forward," and 
that they are desirous of cultivating the friendship of 
this country. 

Like Mr. le Maistre, we as a journal are not 
politicians, and we express no opinions with regard to 
Russian politics; but in the evolution of Russian in- 
dustry we are deeply interested. In that vast country 
there is immense scope for development, in which we 
can help; aud that implies employment for our workless 
population. We do not wish to err on the side of 
optimism, ог to paint a rosy picture, but we’ are cheered 
by Mr. le Maistre’s report, and we trust that he may be 
induced when time permits to publish a complete account 
of his observations. He returned from Russia with 
Senator Wheeler, of Moritana, U.S.A., one of the few 
newly elected Senators who have come over to inform 
themselves at first hand as to the conditions in Europe 


to-day, including Russia, and it is gratifying to think: 


that our American cousins will also be urged to assist 
our Russian friends in their colossal task of recon- 
struction. | 

We have for many months devoted a proportion of 
our space to Russian affairs, and while we cannot guar- 
antee that all the information we receive and publish is 
accurate and trustworthy, we hope that in the main it 
may be useful to our readers; Mr. le Maistre's remarks 
certainly tend to reassure us on this point, and incident- 
ally we are pleased to learn that he found the ELEC- 


TRICAL Ravraw widely read and deeply appreciated in 
Russia. 


Тнк benefits of interlinking power 
systems have nowhere been more fully 
recognised than in the United States ; 
although in the Eastern States the work 
of interconnection is only now in progress, there exist 
in the West examples of, literally, hundreds of power 
stations coupled together and feeding into one huge 
system. Hitherto, however, such coupling up has been 
confined to the limita of one nationality, and where 
electrical energy has been transmitted over the border 
the arrangement has not been reciprocal. 

The scheme put forward at the Spring Convention of 
the American I.E.E. on April 25th by a Westinghouse 
engineer, Мт. Paul Т. Brady, therefore, representa an 
interesting departure from the normal. Mr. Brady de- 
clares that power—the means for doing, work—is the one 
thing that enables man to rise above savagery; and 
an abundant supply of electricity must be given to 
everyone in the United States and Canada, by putting 
water-power to work and pouring energy ‘‘into a 
single great international network," by which it will 
be distributed to “ practically every inhabited portion 
of the continent." This is indeed thinking on a con- 
tinental scale, and we admire the bold conception of 
Mr. Brady and his colleagues. But he does not stop 
there; water-power cannot be relied upon to maintain 
a uniform supply of electricity, on account of the occur- 
rence of dry seasons—hence, he says, let the water power 
of Canada be linked up with the steam-power of the 
United States coalfields, on which huge steam-driven 
stations will be erected, ample supplies of condensing 
water being available there. The narrow-minded objec- 
tions of engineers connected with steam plant, who say 
they have no need of water power and can gain nothing 
from becoming part of a larger system, are rebuked 
on the grounds that there are millions of people who are 
either paying high prices for electricity or are unable 
to get it at any price, and that it is their duty in the 
national interest ‘‘to supply the country as a whole 
with power at the lowest cost.” Ву using water power 
and coal in co-operation, savs Mr. Bradv, increased 
prosperity will be conferred on all tlie people in. North- 
eastern North America. ‘ Good work is no excuse for 


International 
Interlinking. 


not doing better work. The welfare 
transcends the welfare of a few.” 

Mr. Brady is in the right, and we hope that he will 
live to see his dream come true; but in the light of 
past history we know that many obstacles will have te 
be overcome before his ideas.are consummated. 


of all people 


Tue greater portion of Sir Eric 
Trade Problems Geddes s speech at the annual meeting 
of Britain. of the Association of Trade Protection 
Societies of the United Kingdom, held 
list week in London, was devoted to the effect of the pre- 
sent situation in Europe upon British Industry. 
Though as the result of the Ruhr occupation there had 
been a slight temporary boom in certain of our trades— 
coal, iron and steel—with a slight tendency to a sympa- 
thetic rise in certain connected industries, there was a 
very serious set-back in wool and cotton textiles and 
other trades. Sir Eric remarked that the situation in 
the Ruhr must in the end have a damaging effect upon 
the purchasing power of France, Belgium, and Germany, 
and upon that of other countries with which they had 
been in the habit of doing business. The recovery of 
our export trade was the direction in which we must 
look for reduction of unemployment. Figures were 
quoted to show that uneniployment is worse in our manu- 
facturing trades for export than it is in industries 
mainly engaged in home trade. Sir Eric holds that the 
state of industrial affairs here renders it desirable that 
we should abandon the present British attitude of on- 
looker, and he added that the mere fact that there 1s no 
settlement of the European problem is costing us enor- 
mous sums though we are not taking any active part in 
the Ruhr operations. He had something to sav regard- 
ing the effect of European tariff policies and dumping 
by depreciated currency countries. He urged the im- 
portance of requiring the marking of foreign imports 
into the United Kingdom. He held that it would bene- 
ficiaily affect einplovinent in this country, in so far as 
it is hit by the import of articles manufactured cheaply 
in countries with low grade labour or mainly with 
depreciated currencies, if every purchaser were able to 
know when a foreign-made article was being offered. 
Especially at the present time was it in the public in- 
terest that there should be compulsory marking frorn 
which one could judge, say, & German-made article. 
'" To-day you buy Gerinan or French goods without 
knowing, and vou pay doles to our willing workers who 
cannot vet work.’ The most natural thought to follow 
from such a remark related to the folly of placing British 
contracts abroad, and in this connection it is noticeable 
that a French mechanical engineering concern has been 
advertising for fitters, electricians, mill-hands, polishers, 
&c., to go from this country to France to manufacture 
an article which is largely shipped to this country, or 
is in competition with us elsewhere. ‘‘ We therefore 
have the unsatisfactory situation that British capital. 
British goodwill, and British skill are being exported to 
other countries in order to manufacture there." The 
speech was concluded with a, warning that the position 
here did not warrant complacency on the part of anv- 
hody—either industrial or Governmental—its closing 
sentence being: “Еп апа will not fail if those who 
lead her have the courage of those whom thev lead. 
Tranquillity never won a battle yet."' 


At the recent meeting of the share- 
Mechanical holders of Messrs. D. Davis & Sons. 
Improvements Ltd., Sir David R. Llewellyn, the 
in Coal Mines. chairman of the company, said that 
during the past year their collieries 
produced 1,489,382 tons of coal, as compared with an 
average output over the past ten years of 1,336,670 tons. 
The number of persons employed was 7,200, compared 
with 6,430 in 1914. The output per shift per collier— 
that 18, the productive man—employed at the coal face 
was 38.52 cwt. in 1922, compared with 34.5 ewt. in 
1914 ; while the output of all persons employed was 16.2 
cwt., as compared with 17.4 cwt. in 1914. 
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It will be observed that although the output per 
“ collier '' increased, the output per man employed de- 
creased. This is the effect of the ‘‘ Seven Hours Act,” 
which while the pressure of economic and other condi- 
tions increased the output of the “© collier pieceworker '' 
necessitated the employment of an increased number of 
' day wage ’’ men, so that the net result of the ‘‘ Seven 
Hours Act," instead of benefiting the ‘‘ pieceworker,”’ 
actually gives him a greater burden to bear, seeing that 
the wages paid to these extra men have to come out of 
the price of the coal actually produced, 

Sir David said, however, that one of the most 
direct causes of the increased production was the iin- 
proved mechanical equipment of the collieries, and at 
the same time he discounted the legend propagated by 
the miners’ leaders, and by others who would like to 
run the coal-mining industry for the benefit of the 
nation, that there had been no improvement in the 
mechanical equipment of the mines. Sir David R. 
Llewellyn, in fact, introduced the first electric coal- 
cutting machine into the South Wales district twenty 
years ago, but it is one thing to build a machine and 
another to work it successfully, and as Sir David said: 
‘On the whole, however, their application has not, I 
admit, been very successful. In some seams success has 
been achieved, but in others the coal-cutting machine 
has been disappointing. This has been due to a great 
extent to the physical conditions underground, but also 
in a lesser degree to the antagonism of the workmen.’ 
This is the experience of many mine managers, but 
under the very able management. of the B.M. F., assisted 
by Mr. Sidney Webb, all the difficulties and especially 
the “© antagonism '' would disappear! 

Another means ‘of helping to increase the production 
has been the installation of coal conveyors; this has 
made considerable headway in recent years, and is now 
engaging the serious attention of all mining engineers. 
It is applicable mainly to the ‘‘ Longwall’’ system of 
working, and as 90 per cent. of the coal in South Wales 
is mined on this system, the officials and workmen have 
during the past forty years become very expert in deal- 
ing with roof conditions. It is this expert knowledge 


and experience which so largely contributes to the . 


successful working of conveyors. Sir David is very 
enthusiastic about their usefulness, and says : — 


‘t Given the co-operation of the workmen and the officials of 
the Miners’ Federation in the arrangement of the price lists, 
coal conveying will revolutionise the production of coal during 
the next few years. It increases the safety of working under- 
ground, and tends to lessen the number of accidents at the 
coal face; it will also reduce dead-work costs, and it will 
enable thin seams which cannot now be economically worked 
by hand labour and the old system of stall roads to be worked 
at a profit. We have introduced several conveyors into the 
thinner seams, and we are now actively engaged in the instal- 
lation. of ecmpressed-air. machinery for the further extension 
of this practice. I hope I am not labouring this point unduly, 
but I am giving these facts not merely as a rebuttal of the 
unfounded criticisms of miners’ leaders and others, that the 


organisation of the industry on its technical side is not being · 


improved, but also because I feel that the increased use of 
coal conveyors has a very important bearing upon the future 
of this company.” 

Messrs. Davis are to be congratulated on their enter- 
prise and the successful development of the mechanical 
side of mining, and their example will certainly be 
followed by others, with the result that if the B.M.F. 
will only leave things alone, the British mining in- 
dustry will not only reach the output of 1913, but will 
certainly increase it, to the very great benefit of the 
miners themselves and the community at large. 


Ir is announced that the Belgian 

Electricity Government will introduce a Bill in the 
Supply Legisla- near future to deal with the distribu- 
tion in Belgium. tion of electricitv. The industry is at 
| present controlled on the basis of a 
general law passed over a century ago, and although 
some towns have provided their own gas and electricity 


works under the powers of this law, most of them have 
granted monopoly concessions to private undertakings 
for these purposes or the works are carried on for 
the account of the towns or communes. These local 
authorities or these concessionnaires hold a monopoly 
right of user of the roads within the respective local 
areas coneerned, and can thus prevent any outside 
supply companies or groups from laying cables through 
the towns or cominunes. Оп the other hand, the State | 
main roads are available to electricity distributors, as 
also are the provineial roads, for the laying of cables. 
With a view to ensuring the maximum of economy in 
production, а‹ tendency has been manifested for some 
time past to group together the private generating 
stations of industrial works, but in these cases the use 
of the roads in towns and communes for the establish- 
ment of interconnecting cables is out of the question 
where existing supply concessions are in force. This 
problem, together with others relating to the electricity 
supply question, was referred by the Government to 
a commission of inquiry in 1920, and that commission 
has now prepared a report which will : serve the basis of 
the projected legislation. 

According to a Belgian newspaper, the commission 
has prepared a scheme which forms a compromise be- 
tween the various interests concerned, by providing for 
the fixing of a limit in the grant of monopoly conces- 
sions for motive power. The scheme admits for motive 
power the principle of concessions up to a maximum 
power on all the roads of the State, the provinces, and 
the communes, and without any limit in the case of 
lighting. Beyond the maximum power of the con- 
cesslon, all the roads will be able to be used by any 
one for the supply of electrical energy or for the estab- 
lishment of groups of generating stations by means of 
interconnecting cables. Such utilisation will be made 
possible by the issue of a permit, subject to con- 
ditions imposed by the public authorities, but the permit 
will not represent a monopoly. In the case of the com- 
munes where concessions exist, the existing system with 
regard to the roads will not be modified before the 
expiration of the concessions, although road ‘‘ way- 
leaves ”’ сап be granted as a result of a declaration of 
publie utility and on the payment of compensation to 
the holders of the concession, On the other hand, the 
new system, as proposed, would come into immediate 
application in the case of communes where concessions 
are not in existence. 


Tur article which we commence else- 


Argentine where in this issue, describing the elec- 
Railway trical equipment of 70 miles (single 
Electrification. track) of the Buenos Ayres Western 


Railway, affords a further indication of 
the fact that British engineers can hold their own in 
this exceedingly important branch of electrical-engineer- 
ing ; the whole of the plant and rolling stock is of British 
design and manufacture. Messrs. Merz & McLellan are 
again responsible for the electrical features of the under- 
taking, and have adopted their well-known “ unit” 
system in tlie arrangement of the plant in the generating 
station. 

It is gratifying to find that on this occasion trade 
follows capital, as it should. This country has ex- 
fended large sums on development in the Argentine 
Republic, and it is but reasonable that new construction 
should be carried out by British hands and brains. 
Given stable conditions and fair competition, the electri- 
fication of the railways of the world should bring an 
immense amount of work to our factories, and therefore 
we earnestly hope that some lasting solution may soon be 
found for the European disturbances which are exerting 
so detrimental an influence on the progress of the 
nations towards renewed prosperity. 
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SINGLE-PHASE 
By N. 


Tue single-phase commutator motor having a shunt 
characteristic has been known for a considerable num- 
ber oí years, yet its application, in spite of its great 
merits, has been very limited, owing partially to the 
general lack of understanding of its working either 
from the designer's or from the user's point of view. 
The former lack of understanding is responsible for its 
high cost and mediocre performance, and the latter for 
a sceptical and conservative attitude and prejudice 
against the use of commutators. | 

Thus, such wasteful and poor apparatus as the 
single-phase induction motor has held the field of indus- 
trial application entirely unchallenged until recently, 
when, on account of its low power factor, a stage has 
been reached ‘* when we are faced with the capital 
outlay in the generating stations and cables capable 
of transmitting something like 50 to 70 per cent. in 
excess of the real power load they carry." (See re- 
marks by Mr. Ll. B. Atkinson; I.E.E. Journal, Vol. 60, 
p. 317.) 

The wattless current which a station has to supply, 
apart from being a source of great copper loss in the 
cables, demagnetises the generators, thus reducing their 
capacity as measured in kVA and affecting their 
inherent voltage regulation. 


This matter, while affecting directly the supply cor- | 


porations, is bound to affect, in the long run, also the 
power user, because, whether he is charged or not for 
the low power factor of his motors, he must eventually 
pay for the unused capital outlay of the generating 
stations and network due to their carrying large watt- 
less currents. 

The principal calprit responsible for this state of 
affairs is the small-power induction motor having a 
power factor at full load varying from 0.5 to 0.75, 
according to speed and frequency, and absorbing soine- 
thing like two-thirds or three-quarters of its full-load 
current when running light. 

In fig. 1 the average performance of a 4-b.h.p. single- 
phase induction (or induction repulsion) motor running 
at its best speed is given, and is self-explanatory. 

It will be seen that such a motor on fractional loads 
takes far more wattless power than true useful power, 
plus losses; in other words, it is more a choking coil 
than it is a motor. . 

A commutator shunt-type motor, on the other hand, 
can be made to have a leading current when running 
light and unity power factor at full load; its efficiency 
is comparable to that of a d.c. motor. Its speed is 
almost constant at all loads; its starting torque can be 
made equal to or larger than the full-load torque, while 
its starting current can be kept in the neighbourhood 
of its full-load current. Moreover, it can be started 
without the assistance of auxiliary apparatus apart 
from a simple double-pole switch. "The commutation of 
this type of motor at synchronism can be made as good 
as that of any ordinary low-voltage d.c. machine with- 
out interpoles. 

This motor for comparatively small powers can be 
also made of the adjustable-speed tvpe up to twice 
the synchronous speed or more, and all along its speed 
range it keeps its shunt characteristic—that is, when 
adjusted for any desired speed, it runs approximately 
at that speed at all loads, Y 

In fig. 2 is given the performance of a 4-b.h.p., 1,450- 
r.p.m., 90-cvele motor made by the Electro-Dynamic 
Construction Co., Ltd., London. From the curve it 
will be seen that far from absorbing any wattless cur- 
rent, this motor on fractional loads supplies leading 
current to the svstem. 

If the motor user supplies wattless leading power to 
the station instead of loading it with wattless lagging 
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power, is it too much.to expect that his services should 


ре paid for in the form of lower charges! 


The supply companies are well aware of the position 
of affairs, and the new method of charging in operation 
or in the way of being so, will bring home to the user 
the truth that a high power factor is not only the supply 
companies' concern, and that the few pounds extra paid 
for a good motor are repaid several times over after a 
few months in the form of a lower power bill. 

The modern shunt a.c. commutator motor, unlike 
the series type, does not resemble its d.c. prototype, 
and its name is only due to the fact that its speed does 
not depend to any extent on its load. 

A shunt d.c. motor having a laminated field svstem 
is unsuitable for a.c. work because the flux produced by 
the shunt is in time quadrature with the supply volt- 
age, which therefore can only be balanced by the 
reactance voltage produced by the wattless armature 
current. ‘This current, if the supply voltage is con- 
stant, must also be constant, and, being in phase with 
the flux, produces a constant torque at all speeds. 

Such a motor, therefore, apart from having a very 
poor power factor, cannot operate without the help of 
auxiliary apparatus to adjust its torque to the load 
torque by shunt regulation or armature voltage control. 

À capacity to balance the field reactance, or a special 
exciter and the addition of a compensating winding, 


Fio. 2.—PERFORMANCE OF S.P. 
SHUNT CoMMUTATOR MOTOR. 


Fic. 1.—PERFORMANCE OF S.P. 
INDUCTION MOTOR. 


have been suggested to make this motor of. practical 
use, and the modern shunt motor has been evolved out 
of such earlier attempts as are shown in fig. 3, where 
we have: — 

(А) Plain d.c. connections. (B) Capacity to balance 
the field reactance and compensating winding, hence 
flux Nr in phase with supply voltage and armature 
: | (c) 
Current in the armature induced by transformer 
action, hence flux Ny in the vertical axis at 90 deg. to 
the supply voltage. (э) The e.m.f. due to Ny bv 
rotation produces a flux Nz at 90 deg. and approxi- 
mately in phase with the supply voltage. 

It will be seen that in (c) a very important feature is 
introduced, viz., the creation of two fluxes at 90 deg. 
in line and space and the elimination at svnchronism 
of the sparking voltage induced in the short-circuited 
coils bv transformer action. 

In (р), while this feature is maintained and the con- 
denser is eliminated, a weak feature is introduced, 
viz., the dependence of the motor flux Nz on the speed 
and the consequential inability of the motor to produce 
a torque at starting. The current in the Y axis of 
the armature is produced by the vectorial difference 
between the e.m.f. due to transformer action and the 
e.m.f. induced by rotation in the field Nz, hence the 
higher the speed the smaller the current and also the 
torque, which becomes nil at synchronism. This motor 
has therefore a shunt characteristic. 

The uncompensated motor of this type has a very low 
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power factor and a light-running current almost double 
its magnetising current. 

In order to improve the power factor, a voltage in 
phase with the supply voltage is applied in its axis, 
and the different ways of doing this are the subject- 
matter of a great number of patents. 

It is not proposed in these short notes to give the 
theory of this motor, which is far from being simple. 
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The writer has developed a working vector diagram 
of this motor which agrees in a remarkable degree with 
the result of tests, and hopes to publish it in the near 
future. For the present it may be of some interest to 
give the value of the running-light current arrived 
at :— 


b=im(l +b V0 + о) -—«]/[t + bol V(t + «)] 
where 70 is the light-running current, ¿m the magnetis- 
ing current, o the leakave factor, a the ratio between the 
voltage injected in the X axis and the armature resist- 
ance drop due to the rotor magnetising current, b the 
ratio of total iron and copper loss in the motor axis to 
the copper loss. It is clear that the light-running 


current becomes leading current when its value, as given 
by the formula, is negative. 

Sume Interesting conclusions may be derived from 
the above formula: (1) The light-running current of 
a shunt a.c. commutator motor is а function of the 
copper loss as well as the iron loss in the motor axis. 
(2) Other factors being the same, the no-load current 
increases (if lagging) or decreases (if leading) with 
increased iron loss. 

The sparking of a shunt a.c. commutator motor is 
due to the reactance voltage as the result of the 
reversal of the current in the coils undergoing com- 
mutation and of the voltage induced in them by rota- 
tion and transformer action by the fluxes Nz and Ny. 

The former voltage is nothing else than the usual 
reactance voltage found in d.c. machines; the latter 
voltage is proportional to Ny f—Nw fo, where Ny and 
Nz are the transformer and motor fluxes, and f and fo 
the supply and rotation frequencies. 

Near svnchronisin, as the two fluxes are then nearly 
equal and in quadrature, this sparking voltage is 
negligible, and it only appears when speed. regulation 
is required, 

As mentioned before, this motor has no torque at 
standstill, and must be started as a series or repulsion 
machine. 

In fig. 4 à method generally used, when possible, by 
the Electro-Dynamie Construction Co., Ltd.. is given, 
embodying also speed regulation by means of reactance 
control. ^ 

If no speed regulation is required, the starting of 
the motor is simply effected. by opening switch s at 
starting and by closing it near synchronism, 

As regards price, such a motor compares favourably 
with the slip-ring type, plus plain starter, and also 
with the usual induction repulsion type. 


SOME ASPECTS OF THE BROADCASTING POSITION. 


Some interesting questions arise with regard to the 
position as between the Government, the British Broad- 
casting Co., Ltd., and the public. The Wireless Tele- 
graphy Act, 1904 (4 Edward VIL C. 24), passed in con- 
sequence of the developments in electrical science, was 
introduced at the close of the Parliamentary session of 
1904, and the debate on its provisions was curtailed by 
reason of this. Lord Stanlev, the then Postmaster- 
General, in moving the second reading of the Bill on 
August 10th, 1904, stated that there were two principles 
that he had endeavoured to embody in the Bill; first, 
that the safety of the nation in time of danger should 
be secured by the Government being allowed to exercise 
control over wireless telegraphy ; and secondly, that they 
should not allow a big monopoly to grow up, which at 
some time the State might have to purchase, as in the 
case of the telephone monopoly. He added that the class 
with whom he had the greatest sympathy were those who 
wished to go in for experiments in that science, and he 
had been able to frame a clause which would give abso- 
lute freedom in that direction, merely requiring regis- 
tration on the part of those who wished to engage in 
experiments. „And for what it was worth he gave an 
undertaking that no request for a licence for experi- 


ments should be refused unless the refusal had been ' 


approved by him personally. Although this under- 
taking is not binding on Lord Stanlev's successors. in 
office, and the volume of applications must be embar- 
rassing, it is vet to be hoped that the present Postinaster- 
General in sending, as announced by him recently in the 
Honse of Commons, the 33.000 applications stated by 
him to he pending. to experts on his staff to make a 
thorough investigation and to advise him which, in their 
opinion, are honestly experimental, will still. exercise 


STOKER, K.C. 


коше Clement of personal Judgment as to refusal or non- 
refusal, and not merely shift the decision on to his staff. 
The proviso to Section 1, Sub-section (7), which appears 
in the Act as passed, is also worthy of notice. This pro- 
viso 1s that nothing in the Act is to prevent any person 
from making or using electrical apparatus for actuating 
machinery, or for any purpose other than the trans- 
mission of messages. It was stated by the mover of the 
amendment adding this proviso, that unless such words 
were added the Bill might interfere with enterprise and 
scientific exploration, and it was accepted without dis- 
cussion, But the existence of this proviso not only throws 
some doubt on the absolute necessity for experimental 
licences in some eases of experimenters, but also raises 
the question whether the use of apparatus merely for 
receiving messages or for merely listening to other 
people's messages, and a fortiori to musical or dramatic 
performances, requires any licence. À question arises 
also on the general provisions of the Act whether the 
“transmission '" of messages or communications in- 
cludes the transmission of musical performances merely 
instrumental, or partly instrumental and partly vocal, 
or vocal alone, or of dramatic performances or recitals. 

The Telegraph Act of 1869 was designed to secure to 
the Postmaster-General the monopoly of sending or 
transmitting messages or other communications by tele- 
graphy, that is бо хау, messages sent along wires by means 
of electricity, and the receipt and delivery of messages 
as incidental to their transmission. The Courts after- 
wards, on the development and use of the telephone, held 
in the case of the Attorney-General r. Edison Telephone 
Co. that this extended to and included spoken conver- 
sations through the telephone, and that such conversa- 
tions were messages. There was no appeal in the case, 
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und the decision must be accepted us being the law. 
Following on it, the telephone companies had to get 
licences to carry on their business from the Postmaster- 
General, who iuter terminated these and took over and 
worked the existing telephone systems as à branch of his 
Departinent. The Wireless Telegraphy Act, 1904, ex- 
tended tlie principle of Governinent control to electrical 
communications and messages without the use of wires, 
including, necessarily (on the authority of the case 
before referred to), telephonic spoken messages or con- 
versations. Under the Wireless Telegraphy Act, 1904, 
no person may establish any wireless telegraph station or 
install or work any apparatus for wireless telegraphy (as 
defined) except under licence from the Postmaster- 
General. Wireless telegraphy is defined as meaning any 
system of communication by telegraph as defined in the 
Telegraph Acts, 1863 to 1904, without the aid of any 
wire connecting the points from and at which the mes- 
sages or other conmmunications are sent and received; 
but there is the proviso already noticed as to nothing 
preventing any person from making or using electrical 
apparatus for actuating machinery, or for any purpose 
other than the transmission of messages. Telegraph is 
defined in the two Acts of 1863 and 1869 as a wire or 
wires used for the purpose of telegraphic communica- 
tion . . . . and any apparatus connected therewith for 
the purpose of telegraphic communication, and also as 
meaning and including any apparatus for transmitting 
messages or other conununications by means of electric 
signals; and '' telegram’? means any message or other 
communication transmitted or intended for transmis- 
sion by a telegraph. The Act of 1869 invests the Post- 
master-General with the sole privilege, with certain 
exceptions applying mainly to private telegraphic sys- 
tems in which no charge is made, of transmitting tele- 
grams within the United Kingdom, and of performing 
all the incidental services of receiving, collecting or 
delivering telegrams. 

To summarise, the Wireless Telegraphy Act, 1904, 
. would. seem to cover only apparatus ‘for the trans- 
mission by wireless telegraphy of messages or communi- 
cations in the nature of messages, and the receipt of 
these as incidental to their transmission. Questions 
therefore arise (1) whether a licence is necessary for 
apparatus for the receipt of messages or communications 
where such receipt is not incidental to their transmis- 
sion; (2) whether a licence is necessary for the trans- 
mission, broadcast or otherwise, of music or other things 
not being messages or communications in the nature of 
messages, and in any case (3) whether a licence is neces- 
загу for apparatus used solely for picking up and listen- 
ing to broadcast musical and dramatic performances. As 
regards (2) it is interesting to note that in the licence 
granted to the British Broadcasting Co., Ltd., on Janu- 
nry T&th, 1923, which is now a publie print, the term 


2) 


" telephone " is defined us including telephonic traus- 
mitting or receiving instruments for transmitting or 
receiving (amongst other things) musie by electricity, 
and there is also a definition of ‘‘ broadcast matter ” 
as meaning concerts, lectures, theatrical entertainments, 

and any other matter from time to time approved by the 
Postmaster-General. But, in the absence of any enact- 

ment or order having legislative force importing or carry- 
ing such definitions, they are merely part and parcel 
of the terins of this licence as between the Postimaster- 
General and the grantees, and bind only these. The 
part of the licence which most concerns the public is the 
agreement on the part of the Postmaster-General tacked 
on to and incorporated in it (Clause 25), under which 
the Postmaster-General is to niake it a condition of all 
11cences granted by him to persons authorising them to 
establish wireless telegraph stations for the purpose of 
receiving messages only (called ‘‘ broadcast licences) 
during the continuance of the licence to the British 
Broadcasting Co., that any receiving sets or parts 
therein specified shall bear the mark ‘‘ B. B.C." within a 
circle bearing the words '' Type approved by the Post. 
master-General"" in the margin thereof; that not less 
than 10s. per annum payable in advance is to be paid 
to the Postmaster-General for each broadcast licence; 
and that the Postinaster-General is to pay to the British 
Broadcasting Co., Ltd., а sum equal to 50 per cent. of 
the sum received by him in respect of fees for broadcast 
licences. If no licence is really legally necessary in 
respect of apparatus used for listening to or receiving the 
entertainments provided broadcast by the British Broad- 

casting Co., Ltd., these provisions are somewhat 
illusory, to say the least, and the company шау have a 
legitimate grievance, not against members of the public 
with unlicensed listening-in apparatus, but against the 
Postmaster-General. But, if this part of the licence is 
enforceable against the public, the question will natur- 
ally arise as to the action of the Postmaster-General in 
tacking an agreement of this description on to a licence. 
as to his right to do so, and whether it is not opposed 
to the statement made by Lord Stanley before referred 
to in introducing the Wireless Telegraphy Bill, that one 
of the two principles he had endeavoured to embody in 
it was that the Government should not allow a bie mono- 
poly to grow up. Тһе terms of the agreement between 
manufacturers and the British Broadcasting Co., Ltd.. 
scheduled to the licence of January 18th, 1923, under 
Which the manufacturer is to acquire at least one share 
in the company at par value, and under which the com- 
pany is to receive from such manufacturer substantial 
sums In respect of apparatus sold by the manufacturer. 
form a further feature of the whole scheme which no 
doubt the Committee which has been appointed to go into 
the whole matter and the many difficult features in- 
volved will consider impartially. 


WARMING BY LOW-TEMPERATURE ELECTRIC PANELS. 


WE recently inspected a number of the electrically- 
warmed panels, &c., Which have been introduced by 
Messrs. Grierson, Ltd., installed at their offices, and 
Were much interested in the results obtained. The word 
“warming " is used in the title of this note in contra- 
distinction to " heating," in order to emphasise the 
fact that a comparatively low temperature is an essen- 
tial feature of the system; the resistance conductors 
operate at temperatures between 140 and 170 deg. F., 
and the surface of the panels is not as hot as the water 
in an ordinary hot bath. "The effect produced, however, 
is as surprising as the economy, of energy that is 
achieved, 

The physical fact that all bodies above absolnte zero of 
temperature are constantly radiating heat to their sur- 
roundines (and receiving radiant heat from the latter) 
Is not usually appreciated, even by technical men—cer- 
tainly not by the Таушан. For this reason. it is hn- 


possible to ascertain the true temperature of the air in 
a room by suspending a thermometer in it, unless by 
chance the temperature of the walls happens to be iden- 
tical with that of the air, and when Mr. А. Н. Barker. of 
University College, London, desired to determine this 
quantity accurately, he found no little. difficulty an 
attaining his object. All objects radiate heat all the 
time; those which are at a lower temperature than others 
eain on balance. A dull black surface at a temperature 
of 100 deg. may radiate many times as much heat as a 
highlv-polished surface at 200 deg. ; though the heat 
ravs do not affect our optic nerves, they are identical 
with light rays but of longer wavelength, and are pro- 
parated in straight lines like light. 

Hence if a large surface is raised a few degrees above 
the temperature of surrounding objects, it will pour 
forth a stream of heat large in cross section. but of low 
e head," which passes through theair without heating 
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it appreciably, but is in great measure absorbed by any 
solid object in its path. The case is analogous to that 
of diffused illumination from a white wall or ceiling, 
whilst heating by means of red-hot radiators of com- 
paratively small dimensions is comparable to that of 
direct lighting by flood-light projectors. Both systems 
have their appropriate uses. 

Unlike the lighting case, however, it appears that 
warming by diffusion is more economical than direct 
heating. The company finds that with a consumption 
of less than one kilowatt a room measuring 16 ft. by 
14 ft. can be made comfortable for the occupants in cold 
weather, with the thermometer standing at 40 or 45 deg. 
F. This is in accordance with the results obtained by 
Mr. Barker, which we described in our issues of Decem- 
ber 17th, 1915, and February 4th, 1916; in collabora- 
tion with Prof. Leonard Hill, he found that cool air was 
refreshing, especially if it were ''streaky ’’—not of 
uniform temperature—and that a person could be per- 
fectly comfortable whilst sitting still in air at 40 deg. 
F., if radiant heat were supplied to him at the rate of 
less than. two' watts per square foot. The fact is, of 
course, that we use an enormous excess of heat energy 
in our homes, far more than would be necessary to our 
comfort did we know how to use it most efficiently. 

The method which Messrs. Grierson have adopted 
to solve the problem is to emplov a large surface 
maintained at a comparatively low temperature; the 
result is a gentle warming effect which is distributed 
throughout a room, so that there is no need for the user 
to seat himself close to or directly in line with the 
source of radiation. The heating element never attains 
A temperature approaching boiling point; it can there- 
fore be safely embedded in plaster, put behind tapestries, 
or under floor coverings, or incorporated in movable 
manifold screens. Maintenance costs, of course, are 
negligible, and—-what is still more important—the 
amount of energy consumed is remarkably small. The 
effect in no way depends upon heating the air, so that 
ventilation is unhindered, and the windows can be left 
wide open on a still day with the outside air at 45 deg. 
К. without the slightest discomfort. Such a system 


lends itself to a variety of new applications; for 
example, clectricallv-warmed panels can be fixed in 


draughty parts of theatres, and a noteworthy applica- 
tion is to dressimakers’ mirrors and pier glasses—for 
which purpose more than 50 have been ordered in one 
hatch for use in fitting rooms by one of the big London 
drapery firms. The system represents a notable de- 
parture from common practice and conventional ideas, 
so that much educational work will have to be done 
before the public conservatism is overcome, but we 
believe it will have a great future. 


PARLIAMENTARY NOTES. 
(By Our Special Parliamentary Reporter.) 


Potteries and North Staffordshire Tramways and Light 
Railways Bill.—This Bill was considered by the Unopposed 
Committee of the House of Commons, presided over by Mr. 
J. FitzAlan Hope, on May 9th. Mr. Brown explained that 
the Bill was promoted by the Potteries Electric Traction Co., 
Ltd., and the North Staffordsnire Tramways Co., Ltd., which 
Were separate companies, but between which the working 
arrangements were very close, so that for all practical pur- 
poses the two undertakings formed one system of traction. 
The undertakings were situated in the districts of several local 
authorities, and. by reason of the fact that the tramways and 
light railways of the companies had been authorised at 
different dates, the dates on which the local authorities could 
purchase compulsorily the portions of the undertakings which 
were in their districts were very far from synchronising; 
therefore, if the local authorities decided to purchase, there 
would be a great deal of inconvenience to both the tramway 
undertakings and theniselves, and the main object of the Bill 
was to synchronise the dates of purchase in order to give the 
loral authorities, if they wished, the opportunity of acquiring 
the whole undertaking at the same time. Tn consideration of 
that the date for purchase was fixed at 1925, and the local 
authorities had agreed that unless they purchased at that date 


the companies should be left alone until 1950, after which the 
intervals should be 30 years. That would place the companies 
in a more secure position than under existing conditions, and 
would assist them to raise necessary finances. 

The other principal provision of the Bil was one which 
enabled the Minister of Transport, on the representation of 
the companies, if he were satisfied on certain points, e.g., 
that a particular tramway or portion of a tramway, could not 
be worked remuneratively, or that the requirements of pul:lic 
traffic on the routes served were or could be served by other 
means, to make an Order authorising the companies to 
abandon апу particular line or portion of it. The form of the 
clause has been questioned, however, by the Minister of Trans- 
port. After some discussion the Committee announced that the 
preamble of the Bill was proved. subject to the final settlement 
of the form of the clause. 


Applications for Patents.—On Mav 8th, Lord WOoLMER in- 
formed Mr. Ede that the number of applications for patente 
awaiting examination in the Patent Office was approximately 
6,000. The congestion of work had been principally due to the 
arrears caused by war conditions, and the revival of foreign 
applications suspended during the war. Every possible step 
had been taken, by a temporary increase of the staff and other- 
wise, to remedy the existing conditions, and the arrears had 
been reduced by over 3,000 cases during the last two years at 
an increasing rate, and he had every hope that the return to 
normal conditions would not long be delayed. 

Private Bills.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board Bill has been read 
a third time in the House of Lords. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tnesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


Trading Organisation, 


Business is business all the world over; whether it is 
selling butter or battleships, the same т principles apply. 
A profit must generally be made on the transaction to satisfy 
the seller, and the buyer must derive satisfaction from his 
purchase. Each industry has its own peculiarities, and those 
which are applicable to one are not necessarily so to another; 
this holds good even with kindred industries. 

The report of the Special Policy Committee of the E.C.A., 
published in your issue of May 4th, and commented upon 
in your leading article of the same date, no doubt is a step 
in the right direction. І understand it to be a policy to 
'" ORGANISE " the trading section of that portion of the elec- 
trical industry, and by that means supply the user with his 
requirements at a more economical price, and thereby stimu- 
late trade. That is progress in the right direction, but should 
the policy develop into one of increasing prices to benefit all 
traders concerned and not the user, then I do not believe it 
will be a sound one. Healthy competition is the making of 
industry. Many selfish combines have been formed from time 
to time with the idea of maintaining prices above an eco- 
nomic level, in most cases without success; should they ap- 
parently be successful, then the excess profit, above the 
economic level, is generally expended in indiscreet advertising 
or unnecessary expenditure in other directions; the last state 
of affairs 18 no better than the first. Competition is like 
electrical resistance; at a casual glance it appears to be a 
curse, but it is a blessing that nature has provided us with 
it. If it were not for competition, possibly to-day we should 
still live in the stone age. Organisation has improved, and 
a large number of inventions have come into existence, 
through one man trving to produce more than his competitors, 
and that desire must not be retarded. | 

With reference to my earlier remarks, I repeat that each 
branch of industry has its own peculiarities, and what ap- 
plies to the accessories side does not necessarily apply to 
other branches. Take that of the electric motor industry : 
The mechanical parts are manufactured in quantities and 
stocked by the maker: it reduces the cost of production little 
or nothing if one machine or one hundred are wound at a 
time. I dare to say there is not one wholesaler in this 
country to-day that could give a stock order for twenty 10- 
h.p. motors at а tine. This is not the position with the 
accessories side of the electrical industry. The manufacturer 
who makes tumbler switches, for instance, could not eflici- 
ently distribute them even in dozens, let alone smaller quan- 
tities. This involves a different method of distribution. The 
accessories may go through. two stages before they. arrive at 
the user, and the motor one stage. [n my opinion the mam- 
fueturer should always be at liberty to sell direct to the 
user, but he must charge the same price as the middle iman 
would have to. ‘Trade organisation. to promote that object 
and combinations to improve the quality of the product are 
good, but unfortunately the ultimate object i generally. to 
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-endeavour to maintain prices above an economic level. I 

am a believer in the open door, remembermg the quotation :— 

" What is the use of having a thing unless you are allowed 
to show 1t, 

But to know a thing is nothing unless others know you 

know it.” 

If one has a good idea he can generally protect it in a 
proper manner by patents. Manufacturers do not interchange 
ideas sutliclentlv; some are afraid of giving away the methods 
they employ to their competitors. That which one man can 
accomplish, can also be achieved by certain others, and it is 
narrow-imnindedness for one to think that he gains by keep- 
ing his little idea to himself. Competitors are the soundest 
and most sensible critics, because they know the job. If the 
whole British electrical industry were to reduce costs. by 
the correct kind of combination, it would be in a better posi- 
tion to compete in foreign markets—and foreign trade 1s the 
all-important factor. 

In your leader vou wisely refer to the great possibilities for 
the future of the electrical industry; the bulk of immediate 
future development ts likely to be increased production of ex- 
isting standard articles, therefore the methods of production 
and organisation of the future are likely to be determining 
factors in the cost of production, and it is through manu- 
facturers interchanging ideas that these costs can be rapidly 


and substantially reduced. 
Walter F. Higgs. 
Birmingham, May 9th, 1923. 


Ав a meinber of the electrical contracting business, I wel- 
come your desire for better. organisation. and broader co- 
operation of the retailing, manufacturing, and contracting 
seclions of this huge mdustry. It is а very wide subject, but 
rome ditliculties will be permanently solved, if the recommen- 
dation of the special committee be used as a basis of dis- 
cussion. 

The exposure of all useless and adventuring traders in all 
sections of the industry is essential, if we mean to be success- 
ful. ‘There is quite a lot of material and apparatus made 
and mstalled, the only merit of which is its low first cost. 
The maintenance costs and etħciency are only thought of 
when it is too late. I have met large numbers of electrical 
users 1ш the factory, and home, who are paying heavily for 
having entrusted their electrical work to incompetent elec- 
trical firms. ln many cases the whole equipment has been 
scrapped, although it cost hundreds of pounds to install. 

The manufacturer and the contractor must offer the user 
equipment which is efficient and economical to maintain. 

Quality and efüicieney have been. the means of building 
hundreds of businesses. There is no economy in reducing 
quality. ‘Phose of us who spend our time in working out 
electrical schemes which are really commercial and satisfying 
are reaping the benefit. 

The ditheulty is for the genuine little man to maintain this 
high standard (apainst the cheap and nasty do-it-anyhow man) 
for а long enough period to find that it really pavs; unless 
the little man’s vision is big he will falla vietim and ciremn- 
Stances may compel him to. do work at prices for which he 
cannot maintain any standard of quality. 

With organisation on. the lines of the proposals discussed 
by the N.E.C.T.N.. Committee, quality is bound to be im- 
proved, and incficiency, which retards the progress of our 
industey, to a great extent eliminated. 

There should be no room in a scientific calling for either 
parasites or dabblers, and the only way to safeguard our 
Interests and the interests of those whom we serve is to or- 
ganise for better and tigger business. 

B. Gill. 


Leicester, May Uh, 1923, 


Power Factor. 


In your issue of ИЙ inst. no fewer than three gentlemen 
kindly comment on my letter published in vour “ Correspond- 
ence " columns of April 27th last. All thanks to the three 
gentlemen concerned. Mr. E. J. Tinberlake virtually confirms 
а conversation [ recently had with hin on this subject. Need- 
less to say I agree. Messrs. Industrial Electroplant, Ltd., cast 
so аго ПУ that [ at once rise and shall take steps to obtain 
further information, ind, [ trust. obtain facts. Generally 
speaking, T beheve all three correspondents. believe that. the 
power factor imp overent effort onust emanate from the 
supply authority, КӨНЕ” letter from Peckham T find most 
illuminating and interesting, but [ do not agree in entirety. 

(1) T anost certainly agree; but it пире an appreciable 
amount of mestrument transportation and consequent. diamae 
to instruments, resulting in. inaccuracy and heavy cost. 
(Tear, hear? from: the instrument manufacturers.) 

(2) The sprit is willing. ке, but those of us who have 20 
or :X! vears of sumo authorities! troubles behind us know 
that when the station was conceived and became an accom- 
plished fact most of as were only besinning to learn our jobs, 
and an the absence af a Nol a bare operative staff was all 
that wes necessary or considered desirable from the pecuniary 
stand-point, fe. there was no individual with the time. ex- 
perience, or duty to lock after the consumer. And in these 


days we were all practically d.c. and power factor did not 
matter. We all know the type of man, a faddist, &c., who 
specifies a squirrel.cage motor, Which shall exert, say 100 per 
cent. torque at starting, and shall only draw 10 per cent. of 
full-load current from the line in the first position of the 


starter, As“ F. G. H.” says, “a firm of specialists in power 
application sounds very nice. Wish I were one of that fra- 
ternity." 


Apart from expenditure on tools, tackle, and plant, every 
supply authority has to expend a very large sum before it 
can supply energy, under very stringent obligations to цә con- 
вишегв, yet an а.с. system is во poorly catered for by legisla- 
tion that the authority cannot refuse to connect a power in- 
stallation simply because it knows that in connecting it, it is 
securing à consumer whose motor ећсіепсу cannot possibly 
exceed 60 per cent. at an average power factor of, say, 0.5. 
No, sooner or later the supply authority must have dis- 
criminating powers and an efficient consumers’ power instal- 
lation engineer with some real power to combat faulty power 
factor. 

With all due deference to “Е. G. H.” I again submit that 
(4) poor power factor must sooner or later be tackled by the 
карру authorities, backed by new legislation und powers, 
applied through a consumers’ power installation engineer plus 
a kVA demand tariff, and suitable meters produced by meter 
manufacturers. 

In conclusion, will somme meter manufacturer please show up 


my Ignorance? 
| Walter E. Rogers, A.M.1.E.E. 
London, May 13th, 1923. 


Nitrogen from Air. 


At the conclusion of my last Cantor lecture on "' Nitrates 
from Air " Dr. Harker made some remarks about certain ex- 
plosions in plants of the Nitrum Co. I referred the matter 
to the company and enclose its reply, which I should be 
glad if you would publish. 

As vou will see, there were two explosions, and they had 
nothing to do with the working of the ure process, for thev 
were due to a leakage in the apparatus for freezing out the 
NO, in conjunction with toluol or Lbenzine. Such accidents 
inight happen to any process giving nitrogen dioxide. 

As a matter of fact, the method which the Nitrum Co. had 
written me about, and which I had in mind at my lecture, 
Is an aqueous absorption plant, and it is absolutely safe. Dr. 
Harker's criticism is of the same order as those of pas fanatics, 
who used to condemn all electric lighting because the fusing 
of an electrie light wire once started a fire; or again, the argu- 
ment of compressed-air advocates against the use of electric 
coal cutters because a man once got his leg in a cutter wheel. 

It 15 the special forte of electricity to go sailing serenely 
along in every mdustry in which it once gets a foothold, and 
it confounds its critics at every turn, but it is tragic, as well 
as somewhat amusing, to see how people will keep clutching 
ut straws in their efforts to stem the electrical tide. 

Those who feel they must criticise should ‘ go Гог” the 
heads of the powerful trust organisations, who do not want any 
process for making nitrates from air. to. succeed. In. the 
future, when the true inner history of the war comes to bo 
analysed by some one who has the scientific engineering out- 
look, an outstanding fact will be the way in which a group 
of financial men held this country in the grip of the Chile 
mitrate octopus. I believe it ranks as the greatest scandal of 


the war. 
E. Kilburn Scott. 
London, May 14th, 1923. 


[Copy of letter.] 
E. Kilburn Scott, Esq., 
38, Claremont Square, 
London, N.I. 
Dear Sir, 

In answer to your letter of April 26th we have to stiate 
that the explosions at Zschornewitz and Bodio had really 
nothing to do with the working of the are process. In the 
description we sent vou on March 12th the nitrogen oxides 
of the furnace are absorbed in a specially-desisned aqueous 
absorption plant, and there is therefore no danger of апу 
explosion. whatever. 

The explosions which took place in the plants of Zschor- 
newitz and Bodio happened in a part of the system which has 
been abandoned. The furnace pases were cooled to a very 
low temperature of about 70 deg. C. below freezing pont, 
thus freezing out the NO, (nitrogen dioxide) contained in the 
gas current. To transmit the cold at low temperature we 
used toluol or benzine. Through a leakage in the cooling 
apparatus the organic cooling liquid mixed with the NO, and 
took fire. As this part of the scheme has been detimtely 
abandoned there is now no danger. | 

Our Rhina plant is using our patented aqueous absorption. 
the vield measured at the furnace being about 75/50 grams of 
nitric acid (100 per cent.) per kWh, the air to the furnace con- 
sisting of about 50 per cent. oxygen and 50 per cent. nitrogen. 


(Signed) SOCIETE ANONYME NITRUM. 
Zurich, May Oth, 1095, 
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The Brilliant Future of Electricity. 


May I trespass on your space to urge regarding the future 
of the electrical industry that optimism is good for the em- 
ployed and the employer. In no business or industry I think 
does this applv more fully than in the electrical field. 

I have for vears past felt that the future for electrical appli- 
cations in this and other countries is boundless, and that those 
who prepare themselves for the coming bootn will reap to the 
full the benefit of their foresight and patience. 

Whether you have seen or used the enclosed, address by Mr. 
Bump, President of the National Electric Light Association 
of America, delivered lust May, I do not know, but if not, 
perhaps you may consider it worth reprinting. The point to 
my mind is that the address refers to the American field, and 
considering tbe extent. of electrical progress there, I think his 
deductions apply even more fully to Great Britain. 

If it is true that 90 per cent. of the possibilities in America 
have not yet been realised in spite of the fact that there is no 
question that America is fur in advance of other countries in 
electrical development, then the future for Great Britain must 
be bright indeed. 

The enormous potential developments in electrical trans- 
mission for traction purposes must alone be a tremendous and 
ultimately successful project, and we should se to it that the 
industry in this country benefits to the full thereby. 


G. W. Mascord. 
London, May 14th, 1923. 


[The following extracts are 
address : — 

" Less than half of the homes in America are wired, and 
certainly less than half of these are adequately wired. — No 
more than half of the industrial wheels are electrically turned. 
Railroad electrification has scarcely been tegun. The fields 
for electric heating and electric pumping for irrigation are 
only beginning to be recognised. Combining these factors, it 
is a perfectly safe statement to sav that we have not as vet 
realised 10 per cent. of the total actual possibilities, in spite 
of the fact that there is no question that our country is far 
in advance of other countries in electrical development. 
Taking the world as a whole, it is doubtful whether more 
than 2 per cent. of the actual possibilities have been covered. 

'' The present financial outlook is highly satisfactory. The 
turn in business conditions has given renewed hope in all 
industries, but no other industry can face the future with 
the certain knowledge that there is no possibility of over- 
building for many years to come. Plans under wav, 
which are rapidly becoming realities, will speedily load up 
our manufacturing capacity of all classes and will tax the 
industry to find and develop sufficient man-power for construc- 
tion and installation purposes. Under such conditions an 
enthusiastic united industry is bound to move forward to 
success greater than ever before dreamed of and is bound to 
make for prosperity in every branch of the industry. The 
opportunity before every individual in the industry is un- 
limited. A realisation of this opportunity must be - placed 
before every employé, and with this realisation will come a 
period of development such as we have never known. The 
future can be just as big as we in the industry make it.” 

The last sentence, Mr. Mascord points out. may very well 
apply to British electrical industry also, and we fullv agree 
with him. We are very optimistic with regard to the future 
of electricity.—Eps. Etec. Rev.] 


taken from Mr. Bump's 


** Traveller " has omitted to enclose his name and address. 


REVIEWS. 


Costing and Price Firing. Ву J. M. Scorr-Maxwrrr, B.Se., 
M.IE.E. Pp. xi-c211; figs. 91. London: Sir Isaac 
Pitman & Sons, Ltd. Price 5s. net. 


This book gives a complete Job-costing system suitable for 
the factory manufacturing a large variety of apparatus, and is 
particularly applicable to the electrical engineering industry, 
although, with inodifications, it сап be used in connection 
with any type of product which cannot be completed or even 
started until the order has been actually booked and full tech- 
nical data received from the customer. 

It is written from а practical standpoint, and deals not so 
much with accounts as with actual shops! practices. The 
views of the author, as a practical man and the head of a large 
industrial undertaking, should be of peculiar interest and value 
to those actively engaged in factery organisation and manage- 
inent, who are desirous of applying up-to-date vet practical 
methods of Job costing. 

There is nothing remarkable in the methods advocated, but 
they are fully in accord with the views of men who write from 
personal experience rather than from a theoretical standpoint. 
The outstanding feature is a frank recognition of the 
inefhciency and ineptitude of mcdern management in many 80- 
called progressive concerns, and this recosnition is of more 
than usual interest when the high industrial position occupied 
by the author is taken into consideration. 


The introduction of the ‘‘ engineer-accountant " is not, how- 
ever, likely to effect an improvement, for this would prove an 
anomalous position, and one calculated to create friction rather 
than to promote efficiency. А scientific knowledge of factory - 
management, and all that it implies, would ensure on the one 
hand a thorough appreciation and understamding of costing 
ideals, and on the other a mastery of manuf: ond. conditions 
which would render those ideals practicable. 

The wage systems affecting labour costs are dealt with, in- 
cluding (a) time work, (b) piecework, (c) premium bonus, 'and 
(d) profit sharing, and after briefly commenting upon the 
advantages and disadvantages of each (from the standpoint of 
modern conditions), the author expresses the opinion that the 
premium bonus (individual) system is the one best calculated 
to yield results at once satisfying to the operator and the man- 
agement. Collective bonus, such as the Priestman system, is 
regarded as suitable only to certain industries where the out- 
put can be definitely measured in quantity cr weight, and 
therefore not applicable to the engineering industry as a whole, 
whilst profit-sharing schemes work only when there are steady 
and assured profits, and are a continued success only when 
applied to a monopolist undertakin- f. 

The allocation of '' on cost "" receives detailed attention, and 
as this 1s a matter upon which cost accountants fail to agree, 
the observations of the author should be of interest. The 
“on cost" is apportioned to production and sales, but in 
regard to the former allotment it is noted that '' the on cost 
in connection with the specification, buying, receiving, storing, 
issuing and costing, also carriage inwards, and the on cost of 
the material department in the оћсе can be legitimately 
charged against material .. . " the contention being based 
upon the fact that all such on cost has to be incurred before 
any labour whatever is expended. Whilst many cost accoun- 
tants insist upon charging all production on cost against labour, 
others advocate the apportionment of a small percentage 
against material, but whether thev would go as far in this 
direction as suggested by the author is open tc question. 

More 1s covered by this book than the title inplies, for al- 
though job costing is the basis of the work, the whole field of 
factory organisation and routine is surveved, and the straight- 
forward and sincere observations of an employer of labour 
should be of interest to industrialists of all grades. The work 
is sound rather than brilliant; the style is easv und free from 
technicalities, and it is published at a price that should attract 
even those whose means are limited. 

W. J. Hrscox. 


D 


By А. M. Юбршү. Pp. xii 
The McGaw-Hill Bock Co. 


Connecting Induction Motors. 
252; 289 fips. London: 
Price 15s. 


This book carries the hall-mark of an introduction by Mr. 
B. G. Lamme, and a careful reading of the book from cover 
to cover confirms that it is high-grade in every respect. All 
that rests with the reviewer is to describe the nature and 
scope of the book to show the class cf reader for which it ìs 
intended. 

In the preface the author states that the maternal which 
finally developed into the book appeared first in the Electric 
Journal in February, 1916, and was later elaborated into a 
series of articles which ran for about thrce years in Power. 
The author is à departmental manager in the Westinghouse - 
works at Pittsburg, and is clearly a master of both the 
theoretical and. practical sides of his subject. If there is one 
criticism to offer of the book it is that the title is not suffi- 
ciently descriptive. In the first and second chapters the author 
gives the theory of dynamo-electric machinery in a clear and 
concise manner which must help to a proper underetanding 
of the basic principles. The following eight chapters are. de- 
voted to a description of various windings from the double 
point of view of theory and practice. The remaining chapters 
deal with finding fauits and with rewinding machines for a 
change of output. The book is freely illustrated, and contains 
manv tables of value for reference. The werk is one which 
should be read by every advanced student, and should have 
a permanent place in every designs office and works library. 


Gears and Gearing. By Capt. S. Bnuaurgy-Moong, М.С. Pp. 
152; figs. 146. London: Perey Lund, Humphries and 
Co., Ltd. Price 12s. 6d. net. 


Recent developinents which have been made in the theory 
and practice of gear cutting have led to the use of mechanical 
gearing on a much wider scale than was possible a few years 
ago, and both as regards the powers transmitted and the 
speeds employed, gearing is now available for almost every 
purpose where machinery must be run at a speed different 
from that of the prime mover. This is of the utmost value 
to the electrical engineer since the electric motor is essentially 
a high speed machine, and it very frequently happens that 
some form of speed reduction device is necessary between the 
motor and the machine it drives, 1 the latter is to run under 
its most economical condition. To a lesser extent—at Teast 
as far as numbers are concerned—the use of gearing enables 
a direct current generator to be driven at its most economical 
speed while still employing an efficient high-speed turbine as 
the prime mover. 

The fundamental condition for Reon transmission of power 
by means of toothed wheelsnis accuracy in, the (preduction 
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of the teeth. In the old days of milling cutters the initial 
accuracy of the tooth forin was soon lost as the cutter became 
worn. and the result was ineficient gearing Which was evident 
by the noise generated when the gearing was in operation. 
Recent developments have all been in the direction of greater 
accuracy in cutting the teeth, and it is significant that no 
chanye of tooth form has been proposed, the old involute 
tooth. still being regarded as the best for all forms of modern 
gearing. It is only in the method of cutting the years that 
experts. differ. In the book under review, the author bas 
dealt impartially with the various svstems of gear cutting, m- 
cluding the well-known bobbing process introduced by. Sir 
Charles. Parsons, the shaping process, or Sykes process аз it 
Is sometimes termed, and the slotting or Sunderland process. 
Notes are айко given on the subject of grinding gear tecth, 
the Maag process, which has been ко favourably commented 
on in connection. with gearing for electric traction work, being 
rilustrated and described. Notes are given on the production 
of all forms of toothed gearing comprising ordinary toothed 
Wheels, helical, double helical; bevel spiral and worm years, 
and in connection with spiral gears, it may be mentioned that 
a special chart has been prepared for the determination of the 
dimensions of these for standard normal pitches. It is claimed 
bv the author that this is the first time a simple yet accurate 
method of calculating spiral gears has been published, 

In the earlier chapters, the author deals with the general 
subject of gear teeth, and as a means of expressing the dimen- 


---- ae - 


sions of teeth and the relationship between the dimensions af 
tooth and wheel, he urges the acceptance of the °° British 
Module Piteh'"" as the basis of measurement. This is the 
ratio between the diameter of the piteh circle expressed in 
inches (as against the metric module where metric aneasure- 
ments are emploved) and the number of teeth on the wheel, 
and is thus the reciprocal of the diametral pitch. Both the 
module pitch and the diametral pitch are to be preferred. to 
the circular pitch in which the indefinite quantity дт neces- 
sarily appears, but the British module is to be preferred to the 
diametral pitch because the addendum of the tooth is exactly 
equal to the module and thus the various dimensions of the 
wheels and the distance between the centres of two wheels in 
gear are all in definite numbers, thereby. enabling greater 
accuracy to be employed in cutting the gears. The tables of 
dimensions of gears expressed m terms of the three fons of 
pitch measurement show clearly the advantages of the British 
module. 

The book is well produced. the diavramis being clearly 
drawn, while the illustrations of the various types of gear- 
cutting machinery are reproduced on art paper. We contess 
to not liking the " Gear Rhymes " (for automatically memori- 
sing gear formule as the author naively suggests): thev 
would suit the rule-of-thumb engineer rather than the scienti 
fically trained craftsman of to-day: but with that reservation 
we can heartily recommend the book to all who are interested 
in the inportant subject of power transmission by gearing. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—Pranson Rexin, Manchester 
Road Station, Bradford, electrical engineer. —The first meeting 
of creditors was held on May 8th. at the Otücial Receiver's 
Othee, 12, Duke Street, Bradford. According to the statement 
of affairs the gross liabilities amounted to £3,953, of which 
£3,777 was expected to rank, against aesete of £1,259, or a 
deficiency of £2,405. Mr. John Draper, I.A., of Bradford, was 
appointed. as trustee, and a committee of inspection was also 
nominated, comprising Mr. F. Bartlett (Messrs. F. Bartlett 
and Co.), Mr. Armstead Smith (Messrs. Sinith. & Croft), and 
Mr. Joe Dyson. 

SakKis BALTHAZAR. SUKIASSIAN (otherwise known as B. 
Sukiassian), 12, Roxborough Avenue, — Harrow-on-tlie- Hill, 
Middlesex, late 137, Cheapside, London, merchant.— The re- 
ceiving order in. this matter was made on March 2156 on a 
creditor's petition. The statement of affairs shows liabilities 
of £5,516, while the assets are estimated to realise £1,597, 
or a deticieney of £4,120. Debtor attributes his failure te want 
of capital, depreciation of stock owing to falling ma” ets, bad 
debts, and depression in trade. It appears thz. he is an 
Anneman who came to England in 19702, and for 24 years was 
in the employ of a firm of shippers in Manchester. On August 
Ath, 1994, be commenced business on his own account as a 
elipper at 20, Minchull Street, Manchester, with about £500 
borrowed from his father, who subsequently lent him further 
sums up to £141,000 or £5,000, which have not. been repaid. 
He did practically no business. from 1914. until after. the 
Armistice in 1915, but. continued to trade until September, 
11522, when, owing to the loss by fire of £500 worth of cotton 
goods which he had sent to. tis father at Sinyrna. early 
in 1921, he gave up the business. Cotton goods supplied to 
him were sent by him to customers abroad through his 
hankera, who advanced him money on the bills of lading, but 
the customers will not now accept delivery of the goods owing 
to the fall in prices. About June, 121, he commenced trading 
ae an unporter of electric inc andescent lamps at 137, Cheap- 
aide, E.C., put an action was brought against him bv a 
company for infringement of its patent, and he. surrendered 
the lamps he then had in stock, worth about £200, paid 
vou £2) costs, and discontinued the business in March, 

КӘ. In June, 1122, he entered into partnership with another 
an electrical business, the partner providing no capital, but 
this partnership was dissolved in J: muary, 123, and the stock 
and othce* furniture were sold. Debtor states further that 
whilst he was trading at Manchester he, in 1021, formed a 
company, of which. 350 £l shares. were alletted to him in 
respect of goods which he supplied to the company. The busi- 
Dess Wits bot a success, and was closed down at the end of 1421. 

ARTHUR Watthe Curtis (44), electrician, © Rose Bank,” 
Warwick Road, Copt. Heath, Knowle.—At the Birmingham 
County Court. (Bankruptey Section) on May Ith, bankrupt, 
Whose dehoency was stated to be £398, said, in reply to the 
Otticial. Receiver, that in June, Ila, he commenced business 
on his own account with a capital of £X. A partnership was 
Fubsequently entered into, but it lasted only six weeks. Не 
Was engaged on sinall repairs until August, 1:20, when he 
obtained an order for extensive work at a large house at 
Knowle. There was no contract, it being verbally understood 
that debtor should be paid for the material and labour as the 
Work progressed. On completion, in February, 1921, a dispnte 
erowe a8 to the account, and he estimated that a loss of £150 
was sustained Debtor had been advised that; owing to the 
abeence of doctimentary evidence, te would not be likely ta 


succeed in his claim, and since then nothing had been dene 
in the matter. ‘The case was adjourned until June 13th. 


J. G. MacMiLrAN. (Glasgow Electrical Sp e Co.), dealer 
in electrical supplies, 133, Bath Street, Glasgow.— Estates 
sequestrated by the Sheriff ol Lanarkshire, May dth. Meeting 


to elect trustee and commissioners, May nd, at the laculty 
Hall, St. George's Place, Glasgow; a composition may be 
offered at the meeting. Agent, Mr. J. M. Sclater, 53, Bath 
Street, Glasgow. 

G. J. C. TuonNE and А. H. Tuorne (Lawrence Electrical 
Trading Co.), electrical engineers, 159, High Street, Notting 
Hill Gate, W.8.—Receiving order made May Oth on debtors’ 
own petition. First meeting, May th; public examination, 
June 2th; both at Carey Street, W .C. 

S. G. WILKINSON, electrician, 76, High Street, Wembley.— 
Receiving order made May 7th on creditor's petition. 


C. R. A. CHabrIELD, electrical engineer, 12, Nottinehain 
Street, Melton. Mowbray.—last day for proofs for dividend 


May Yoth. Trustee: Mr. 
Berridge Street, Leicester. 

G. W. Неменку (Hiwmphry Electric Co.), electrical enzi- 
neer, 24, Broad Quay, Bristol.—First and final. dividend of 
51d. in the £, payable Мау 22nd at the Otigial Receiver's 
Otlice, 26, Baldwin Street, Bristol. 

W. A. Davis, electrical engineer, late of 3, Coronation 
Street, Leeds.—Supplemental dividend of 4d. in the £, pay- 
able May 24th at the Official Receiver’s Office, 24, Bond Street, 
Leeds. 


Company Liquidations.—INTERNATIONAL Капор HONES, LTD., 
—A meeting of creditors is called for Мау 25th at Prudentia! 
Buildings, Corporation Street, Birminghain. Particulars of 
claims to the liquidator, Mr. W. S. Turner, Prudential Build- 
ings, by June 30th. 

Watson's Burctric Co., Ltp.—A meeting of members is 
called for June 12th at 6, Dowgate Hill, E.C., to hear ап ac- 
count of the winding up from the liquidator, Мг. A. H. 
Stephens. 

GRIMSBY EtircTiuc WELDING Co., Ltp.—A meeting of mem- 
bers is called for June 12th at the otlices of H. Blanchard, Lid., 
Humber Bank Fish Docks, Grimsby, to hear an account of the 
winding up trom the liquidator, Mr. H. Blanchard. 

Rabio INSTALLATIONS, LoTb.— Winding up voluntarily. 
dator, Mr. G. W. Askew, 14, St. Mary Axe, ЕС. 
of creditors at the othice of the liquidator, May 28th. 

SCARBOROUGH TRAM WAYS Co.—A petition for the winding ap 
has been presented to the High Court by Mr. H. W. Pullewn, 
of S, Coppergate, York, Mr. T. E. Pullevn, 3, Feversham 
Terrace, York, and Mr. J. Pulleyn, 1, Spurriergate, York, aud 
will be heard in. london on May 24th. 

Т.В. ErrcrTic Co. (1907), 1лт›.—А meeting of members is 
called for June 15th, at 9, Walbrook, E.C., to hear an account 
of the winding up from the Liquidator, Mr. D. H. Jeboult. 

J. B. Mipcrrv, тр. Meeting of creditors May 24th, at 69, 
Broad Street Avenue, E.C. Particulars of claims to be sent 
by June 25th to the liquidator, Mr. A. A. Hall, 69, Broad Street 
Avenue. 


Dissolutions of Partnership.— Rock Evectricat Co., 
eal contractors and engineers, 1а, Rock Place, St. James 
Street, Brighton. —Mr. 5. B. L Porter and. Mr. bL, Leavers 
have dissolved partnership. Mr. Porter will attend. to debts 
and continue the business under the ваше style. 


E. Barlow, Official Receiver, 1, 


] Aqui- 
Meeting 
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WiRELESS SupPPLY Depot, Edith Walk, Great Malvern.—Mr. 
L. H. Mansell and Mr. C. A. Mortimer have dissolved partner- 
ship. Mr. Mansell will attend to debts and continue the busi- 
ness under the same style. 

James Tate, manufacturing electrical engineers, Victory 
Works, East Parade, Bradford.— Mr. C. Е. Jones and Mr. 
W. H. Wilkinson have dissolved partnersiip. Mr. Jones will 
attend to debts and continue the business under the same 
style. 

ELLs & Mort, electrical engineers and electrical equipment 
factors, 50, Topping Street, Blackpool.—Mr. W. J. lus and 
Mr. A. Mort have dissolved partnership. Mr. Mort will attend 
to debts. 


Private Arrangements.—CuanLES JAMES NICHOLLS, 7, Park 
Street, Bridgend, electrical engineer.—A meeting of the cre- 
ditors in this matter was held on Мау 10th at the otlices of 
Messrs. Clarke, Dovey & Co., accountants and auditors, Car- 
dif, when the statement of affairs showed liabilities of £567. 
‘The assets totalled £445, or a deficiency of £432. It was 
reported that the debtor commenced business in Septem- 
ber, 1920, with a eapital of £40, while he had borrowed small 
sums from his wife. — Books of account had been kept, and 
the debtor attributed his present position to want of capital 
and pressure by creditors. He desired to continue the busi- 
ness, und made an offer of a composition of 6s. 8d. in the £. 
After discussing the position it was decided that the debtor 
should be given time in which to find security for the pay- 
ment of a composition of 10s. in the £ by three equal instal- 
ments at three, six, and nine months. A committee of in- 
spection was appointed consisting of Mr. E. M. Lewis, Car- 
dif, and the representatives of The General Electric Co., and 
Suupson Baker & Co. "The following are creditors :— 


£ £ 

Simpson, Baker & Co. ... 2. Pritchett, & Gold ... 54 

Cardiff Electrical & Wireless Pope, S. tee ius Vis 38 

Supply Co. sei ыз 2. 10 Simpler Conduits, Lid. ... 19 

Elec tromotors, Led. iix e. 42. Sic mens. Bros. & Co., Ltd. 11 

General Electric Co., Ltd. e. 0602 Watson, А. A 70 
Lewis, E. M. ae NU 


THE GENERAL SIGN Co., LtD., 39, Victoria Street, London, 
S.W., electric sign. manufacturers.—In response to a circular 
letter issued by the secretary of the company a meeting of 
the ereditors Was held recently at Dashwood House, New 
Broad Street, E.C., for the purpose of receiving a statement 
of the company’s affairs, and considering a proposal for а 
settlement of the accounts. A statement was presented which 
had been prepared by Messrs. Jackson, Taylor, Abernethy and 
Co., C.A., which disclosed liabilities of £1,439, of which £331 
was due to preferential creditors, and £1,171 to the trade and 
sundry creditors. The assets were estimated to realise at 
break-up prices £565, or a deficiency of £574. It was stated 
that the company was formed some two or three vears ayo, 
and a great deal of the capital found was expended in estab- 
lishing the business. The present position had been largely 
brought about through the ill-health of one of the directors, 
who had been unable to attend to the business. An offer 
had been received from another company to introduce fresh 
capital on certain conditions, and it was suggested. that the 
creditors should accept 10s. in the £ on their claims. After a 
short discussion a resolution was passed expressing the opinion 
that the offer was one that should be accepted. 

R. A. Beevor, trading as R. A. Beevor & Co., and as the 
Beaver Electrical Supply Co., 109, Regent Street, London, W. 
—The creditors interested herein were called together 
recently, at the offices of Messrs. James & Cowper, accountants, 
4, Walbrook, London, E.C., when a statement of affairs was 
presented which showed liabilities of £4,586. "The indel.ted- 
ness to the trade was £1,511, while there were private credi- 
tors for £548, and a cash creditor for £2,060. The debtor's 
mother was also shown as a creditor for £766, and there was 
an overdraft at the bank of £1 3s. 21. The assets were esti- 
mated to realise £520, from which had to be deducted £74 
for preferential claims, leaving net assets of £445, or a defici- 
епсу of £4,441. The stock-in-trade (£370) consisted of lamps, 
inductances, batteries, Amplion loud speakers, &c. — It was 
reported that the debtor commenced business in April, 
1922, when he borrowed £60 from a friend, and he had since 
jorrowed further sums from the same source. "The friend 
Was now a cash creditor for rather more than £2,000. It was 
believed that the friend would withdraw his claim, while it 
Was also thought that the mother would stand aside in res- 
pect of her claim of £766. Eventually it was decided that 
the meeting should be adjourned in order to enable the debtor 
to submit an offer of a composition. 

e adjourned meeting of the creditors was held on May 
Mth, when it was stated that a guaranteed dividend of 6s. 8d. 
In the £ could not be subinitted, but the cash creditor was 
Willing to stand aside if the matter was dealt with under a 
deed of assignment. After discussing the position a resolution 
Was passed in favour of the matter being dealt with under a 
deed of assignment, with Mr. J. James as trustee. and a со. 
пиве Was also appointed consisting of Messrs. W. Н. Lynas 
p fred Graham & Co.), E. Prinsdon (Brinsdon & Co.), and 

^ H. Hawkins (Poppleton. Appleby & Hawkins) 


. 


„prade Announcements.— Messrs. Berry's ELECTRIC, LAD., 
Ming to remind the trade that they -recently removed their 


п ester House from King Street to 5, Deansgate (Touch- 
оп House), where they have now completed extensive 


- 


e 


showrooms for the display of their fuse switchgear, '' Magi- 
coal '" tires, &c. Tbe branch is under the management of Mr. 
A. Shelton. 

Mr. Е. Horsrau, electrician, of 51, Southgate, Elland 
(Yorks.), announces that he is retiring from Lusiness. 

Mr. W. Hampton has opened showroom premises for elec- 
tricul fittings at 1, Bridge Street, Stafford. 


Owing to expanding business received by the Scottish branch 
of its repairs and spares service, the RUNBAKEN MAGNETO 
Co., Lto., has removed to larger premises at 367/309, St. Vin- 
cent Street, Glasgow. ‘Phone : '' Central 672.” 

THE IMPERIAL ENGINEERING Co., of Wolverhampton, has ap- 
pointed Mr. A. E. Luen, 121, Queen Street, Cardiff, as its 
agent for South Wales and district. He holds stocks of radia- 
tors, boiling rings, &c., at Cardiff and Swansea. 

Mr. R. Carter, of 36, Sussex Place, Ashley Hill, Bristol, has 
been appointed sole representative for Bristol, South Wales, 
and South-West of England by Messrs. S. Bill & Co., Ltd., 
Birmingham, for © Botrade ©“ switch- and fuse-gear. 


Catalogues and Lists.—Mrssus.. SIEBE, Gorman & Co., 
LtD., 157, Westminster Bridge Road, S.E.1l.—An illustrated 
folder advertising lead-hydrate storage batteries. 

Messrs. WARD & GOLDSTONE, LTb., Frederick Road, Pendle-: 
ton, Manchester.—Radio List No. 101, fully priced and illu- 
strated; also a sample of chain-braided aerial wire. 

Messrs. Вокколрлге Bros., Durhiun. Road, Sunderland.— 
An illustrated. pamphlet describing electrically-operated per- 
cussive tools, grinders, polishers, &c. 

PULLAR’s EvLEcTRIC Sies Co., Queen's Place, Brighton.—A 
priced catalogue containing illustrations in colour of artistic 
electric hght fittings. 

THE Evectkic Drrot, LiD., 222, Corporation Street, Bir- 
mingham.—A descriptive pamphlet dealing with the ‘ Cres- 
sall '" battery-charging panel. 

Messrs. MaNsrLL & Hocaw, Lro., 15-17, Cecil Court, Charing 
Cross Road, W.C.2.—A price list of radio-telephony receiving 
sets, parts, and accessories. 

SIEMENS & Excurs Exvectric Lampe Co., Ltp., 38-39, Upper 
Thames Street, E.C.4.—Monthly Trade Price List No. 90, 
giving illustrated particulars of lighting fittings, electric lamps, 
fuses, switches, dry cells and accumulators, domestic appli- 
ances, &c. 

CENTRIFUGAL CLUTCHES, 170., 32, John William Street, 
Huddersfield.—-An illustrated pumphlet containing descriptions 
and prices of various forms of centrifugal clutches. 

Messrs. FERRANTI, LTD., 180, leet Street, E.C.4.—List Fa76, 
containing: illustrated. details and prices of non-magnetic cast- 
Iron resistance grids, with time temperature-rise curves, 

ATELIERS DE CONSTRUCTIONS ELECTRIGUES DE CHARLEROI, 56, 
Victoria Street, S.W.1.—Mav list of dynamos and motors in 
stock. 

Messrs. MATTHEWS & Yates, LtD., Cyclone Works, Swinton, 
near = Manchester.—Two illustrated pamphlets —deseribing 
“ Cyclone " blowers, exhausters, fans, motors, oxy-acetvlene 
welding plant, &c. | 

THE VINCENT SWITCHGEAR MANUFACTURING Co., Sampson 
Road North, Birmingham.—A_ fully-illustrated and priced 
catalogue of switeh- and fuse-gear of various patterns. 

THE CONSOLIDATED PNeumatic Тоог, Co., LtD., Egyptian 
House, 170, Piccadilly, W.1.—4A supplementary sheet dealing 
with two sizes of * Little Giant" grinders and polishers. 

Mr. WALTER BALMFoRD, '' Electric House," Whittall Street, 
Birminghain.—4 price list of “J. L.” universal clips for fixing 
small cables and wires. 

SWEDISH GENERAL ELECTRIC, Lrp., 5, Chancery Lane, W.C.2. 
—An illustrated brochure describing the design and construc- 
tion of "' Fuller " static transformers. 

THE IMPERIAL ENGINEERING Co., 56, Darlington Street, Wol. 
verhampton.—A priced and illustrated pamphlet advertising 
boiling rings, kettles, irons, &c. 

THe EnrcrRIC. Heating Co., George Street, Croydon.—An 
illustrated and priced booklet giving particulars of irons, 
kettles, fires, &c., together with a list of trade discounts. 


Electricians! Wages.—By an award of the Industrial 
Court, the No. 3 (North-Western) Area. has been brought into 
line with the majority of other areas by the fixing of a basic 
rate for electricians, &c., independent of the district engineer- 
ing rate. The bas rates per hour for Zones A, В and C, are 
now 11.754., 114., and 10.25d. respectively. The present “ all- 
in " rates аге 18.45d., 17.58d., and 16.794. After August Ist 
the rates will be 17.56d., 17.10d., and 16.344. per hour re- 
spectively. 


For Sale.—l:dinburgh Corporation Electricity Department 
has for disposal two SW-b.h.p. triple-expansion steain engines 
(one Belliss and one Howden); Assets Auction Co., Ltd., will 
sell by auction on May 24th, at 119-121, Newington Causeway, 
S.E.. wireless material and electrical goods; the chief engi- 
neer, Scottish Command, Edinburgh, invites offers for surplus 
generating sets lving at the West Fenton Aerodrome, Drem, 
Haddington, N.B. (See our advertisement pages.) 


Patent Application.—Application has been made for the 
restoration of Patent No. 24,841. of 1914, granted to the Allies 
Electric Lamp Co., Ltd., for ‘‘ Improvements in machines for 
cutting the globes of electric incandescent lamps and the like.” 
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Our Foreign Trade.—Arrit Fictres.—The following are 
the values ot imports and exports of electrical goods and ma- 
clunery during April, 1023 :— 


April, Inc or dec. 4 months, 
brat. 1923. 
lmporta- luc. or dec. 
Electrical goods and £ £ £ 
apparatus 225,963 +123033 + 21,551 


Machinery U21 ЕТЕ 3 208,191 + 0913.244 


lr porta— 
Eltuesbo goods and 
apparatus ЕКЕТ + 116,089 4-142,550 
Ммасишегу 3,705 89 -—- 911,410 — 4,217,772 
іг -erports— 
Месси: goods and 
apparatus 5,102 — 25,1040 -- 4,910 
Machinery JO4 40 + 9974 + 39,414 


Home Counties District Industrial Council.— he annual 
meeting of the Counell was held en May Ot. Mi. Alderman 
Wilkinson. (оп, who has been chaniman eb the Counc.l 
мисе dts inception m ИЛӘ, 1n opening the mecunge sid. that 
he took that opportunity of placing on record the general spirit 
ol goodw il. and anitcable. relations. which had throughout 
characterised the meetings, and. the fact that their. work for 
the past three years had built up a mutual understandmz 
beween the two sides of the Council, which he was confident 
would serve them in good stead їп the future. Mr. Alderman 
Wilkinson. was unaniuously re-elected chairman for the en- 
мини year, and Mr. T. 0. Hayward (National Union of Eneime- 
inen, Firemen & Electrical Workers) vice-chairman, Mr. T. W. 
Cole (Einployers! sade) and Mr. M. T. Greenwell (Trade Union 
side) were appointed joint secretaries. 


Recreation.—On Saturday last. the Chloride Electrical 
Storage Co., Ltd., Football ‘Leam won the Silver Cup in the 
tinal of the Pendlebury Workshops’ Competition. The team 
has played consistently throughout the competition, соиши 
12 goals, and having only two scored against it. On the same 
day the cricket team opened the league season auspiciously bv 
declaring at 120 runs with three wickets down, aud had cap- 
tured one wicket for three runs when rain stopped. play. 


The Machinery Users’ Association.—The report of the 
Association. for the year ended March 31st. last, presented at 
the annual meeting on Wednesday, records a consideraldle 
amount of financial support. for the Rating of Machimery 
Hall which the Association has promoted in Parliament. Prac- 
tically the whole of the report deals with this Bill (mien- 
toned in our issue of. February. ird, р. 293) and members 
are warned that independent action may prejudice. their cases. 

The above-mentioned Bill came before the House. of. Com- 
mons on May llth. [t was left to the free decision of the 
House, although the Minister of Health stated that the Govern- 
ment proposed to set up а Departinental Committee to con- 
Auer the question. Sir D. Newton moved the rejection of the 
Rill, principally upcn the ground of the dithculty in deciding 
Whether plant was " fixed or attached.” Мт. Cecil Wilson 
said that the introduction of electrical power had altered the 
whole position. The Bill proposed to tax the " raw material" 
ie., power station plant, but to exempt that which derived 
its strength from the "" raw material." Other speakers tock 
the view that those who installed secondary electrical plant 
Fhould not be subject to rating on that plant. The Bill was 
read à second time by 177 votes to 75. 


Private Telephone Installations in Holland.—The report of 
the Netherlands Hou-e Velephone Co., of The Hague, states 
that no appreciable change сок place in 1922 in the unfavour- 
able economic conditions which affected the ccinpany imn 10921. 
Many customers either restricted their orders for private instal- 
lations or postponed extensions, With the result that the total 
orders booked were less than in the preceding vear. Orders, 
however, were received from State and municipal institutions, 
which were regarded as being of importance for the future. 
The accounts show a loss of 415,000 florins for the vear, and 
for the first time it is nnpcssible to рау any dividend en the 
6 per cent. preference capital of 800,000 A. The directors now 
recommmend that the ordinary share capital should be reduced 
from Merino {], to 200,000 fl., so as to permit of the extinction 
ef the deticit and allow cf further. provision. being made for 
depreciation. m 


Postal Reduction Opportunitles.— The postal reductions 
Which came mto operation on Mondav. last will doubtless 
cause a considerable revival of postal publicity throughout) the 
country. Electricity suppliers. and contractors. particularly 
should bear in mind that whereis formerly not more than one 
ounce of printed matter could be dispatched for a half. penny, 
2 az. can now be transmitted for the same amount: and an 
additional ounce. is also allowed for the А, letter rate. [t 
iS нх Wasteful to send out © half empty " envelopes as it is to 
send out half filled. lermes. Make every postage stamp carry 
its full load. The British Electrical Development Assochition 
las a very large number of envelope tillers whieh will enable 
electrical undertakings and firins t» attain this object. 

New French Companyv.—lI.a Compagnie Francaise de 
Radrophomie as the name of a new company which has lately 
heen formed in Pans (70, Boulevard Haussmann) with a capital 
of 50,490 000 fr. 


electe current.—Lhe Brush homeson-Houston 


Applications for British Trade Marks.—The following are 
included among the recent applications for British trade 
marks. QOpJe:tions may be lodged within cne month from the 
dates mentioned. {Ån the case of foreign applications, the 
names and addresses of the British representuütives аге ais 
given :— 

Blublaze (lettering and design). No. 431,300. Class. v. 
Bleetrie igmtion tuners. for internal-combustion. eugines.-- 
Blublaze Motor Specialities Corporation, 45, Seventh Avenue, 
Long Istand City, N.Y., U.S.A. (Brewer & Son, 33, Chancery 
Lene, London, W.C.). May 9th, 1923. 

Magnar. No. 435,018. Class & Rectifiers for alternating 
Co., Lt, 
тома House, Aldw yeh, Lendon, W.C. May Oth, 1:55. 

Electronette; No. 433.315. Class х. К еспе resistances, &e. 
-—Carl Lindstrom Gesellschaft, 26, Schlestsche Strasse, Berlin, 
S.0.33 (Haseltine, Lake & Co., 25, мирела, 
Chancery Lane, London, W.C.. May th, 19283. 

Rurndept. No. 43660. Class S. Wireless telegraphic and 
telephome instruments and apparatus.—Burndept, Ltad., Лега) 
Works, Blackheath, London, 5.6. May 9th, 1923, 

"ratene. No. ESTI. Class 8. Wireless telegraphic aud 
telephonic oo instruments.—Joseph Richardson, trading as 
Kichardsons, 24, St. John's street, Deansgate, Manchester. 
Мау 9th, 1923. 


Book Noiices.—'' The Spectroscope and its Uses in 
General Analytical Cheunstry (pp. zo»; figs. t). D ndon : 
инеге, 1indall & Сох. Price os. 6d, net. Since this werk 
appeared some fifteen years ago great developments bave 
taken place in the science of spectroscopy, particularly in ИУ 
application to industrial processes. he. work, which was 
destuned as s link between general physies text-bocks and 
advanced works on spectroscopy, has, therefore, been cen- 
siderably enlarged. and re-written. ‘The introductory chap- 
ters descrie in some detail the nature cf refraction and uiw 
construction of spectroscopes; a large number of partr uar 
types is dealt with. The refracting angle and refraction 
index of a prism and their measurement are then treated, 


and this chapter leads to the refractive indices of liquid, 
molecular. refractive power, absorption, Ке. Chapter 1\ 
deals with spectrum analysis and shows how the angular 


deviations recorded on the divided circle of a spectroscope ate 
converted into wavelengths. The character of spectrum 
lines is then touched upon and this is followed by notes upon 
Name and are spectra, vacuum. tubes, incandescence, Штип» 
ants, fluorescence, Же. A large section is devoted. to spectro- 
graphy and the preparation of plates and other mutters ecn- 
nected with this branch ef the subject are explained. Ihe 
work is concluded with a chapter on Х-тау analysis, which 
reproduces results obtained by Dr. S. Lewis Judd, Sir М 
]ragg, and others. 


“ Traction Motor Control (Direct Current," by А. T. 
Dover, M.I.E.E. (Pp. 114; 40 fgs). London: Sir Глас 
Pitman & Co., Ltd. Price 2s. 6d. net.—The preface to this 
book, which is one of the publishers’ " Technical Primer ` 
series, states that its scope is confined to an elementary ex 
position of the principles involved in. the control of tramears, 
trains, and railless electric vehicles. Considerable attenttun 
has been piven to the connection diagrams cf multiple-unit 
systems, and these can be followed without difheulty, being el 
the simplest form. The control of railless vehicles is given u 
separate chapter, and the vehicles dealt with include indus- 
trial trucks and vans, as well as passenger cars and cmni- 
buses. The last chapter deals with automatic multiple-unit 
control, and although brief, brings out the sahent features сі 
a number of methods. 

'" Propelling a Cargo Boat," by D. B. Morison, МІМА. 
(52 pp.) London: Sports and Sportsmen, l.td.—' [bis is a 
well-illustrated reprint of an article by the managing directcc 
of Messrs, Richardsons, Westgarth & Co., Etd. ‘lhe employ- 
ment of steam reciprocating engines and turbines and internal- 
combustion engines is dealt with in a popular manner, the 
last receiving the mest attention. ‘The greater part of the 
publication is devoted to illustrations of the products of the 
author's firm. 

Cireular No. 137. of the U.S. Bureau of Standards. 
Auxiliary Condensers and Leading Coil used with бшп 
Homemade Radio Receiving. Outhts. (Pp. 190) Washing. 
ton: Government Printing Office. Price 10 cents. This pub 
Hieation describes, as its title shows, the construction of von- 
densers and a loading cod, particularly for use with the 
sinple erystal receiving sets described in previous circulars. 

The Journal of the Junior Institution of Engineers. 
Vol, XN NILE, Part УШ, Мау, 2923. 0 London: Peres 
Marshall & Co. Price 2s.—In this issue a paper upon " The 
Instrument Equipment ef Aeroplanes," by C. B. Ср. 
B.Se., is reproduced. [n addition there аге reports of weit: 
and proceedings at local centres, as well as book reviews, Ai. 

'" Bleetrie Motors,” by H. M. Hobart. 3rd. Fditien, Vel 
II. Chietly concerning polyphase currents. Pu. хул aes 
fies. London: Sir Isaac Pitman & Sons, Ltd. 15s. net. 

The Transactions of the South African Institute of Electrics! 
Engineers. March, 1923. Johannesburg: The Institution 
Price 2s.—The principal item in this issue is a paper entitled 
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'" Some Experiments in Continuous-Wave Transmission,” by: 


P. Machanik, M.Sc. Discussions on other papers are also 
included. 

Annual Report for 1922 of the British Chamber of Com- 
merce, Paris (incorp.). Paris, IXe: 6, Rue Halévy. 

Journal of the Institution of Engineers (India). Vol. III. 
April, 1923. Calcutta: The Institution. 


The Importance of Advertising for Tenders for Public 
Contracts.—Some discussion took place at last week’s meet- 
ing of the Eastbourne Town Council regarding the placing of 
a contract for No. 14 feeder cable at £1,150 with the Craig- 
park Electric Cable Co. without the matter being advertised 
tcr tender. Councillor Buckland said that the Council was 
losing a lot of money by not advertising for tenders. Coun- 
cillor Cave, in replying, said that tenders were invited from 
the best makers in the country. An amendment referring the 
matter back was moved by Councillor Buckland, who said 
that many expensive things were bought before ever a 
requisition was asked for by the committee. He added that 
tenders for things costing over £500 should be invited by 
advertisement. Alderman Simmons said that the electrical 
engineer had a very wide experience as to the firms that 
could be relied upon to supply the best material, and that was 
the reason that the firm named was chosen. According to 
the report in the local Press, Alderman Keay said the com- 
mittee already knew the few makers who would contract for 
such work, and so they were written to and asked to send 
tenders. There was no doubt they could get cheaper cables 
from German firms, but they did not want these. They must 
go to the makers whose cables had stood the test. Councillor 
Marshall asked what was the use of the Council passing pious 
resolutions inviting tenders when they simply relied on the 
recommendation of an official. The amendment was defeated, 
only eight members voting for it. There was later a dis- 
cussion regarding certain work required on the cooling tower. 
By a large majcrity the recommendation was referred back 
with the idea that the work should be heid over as a job 
for the unemployed next winter. 


The G.E.C. in the Far 'East.—In order to stimulate in- 
terest in China in matters electrical, the Hankow branch of 
the General Electric Co., Ltd., has fitted up a Chinese house- 
boat, shown in our illustration, as a travelling showroom, 
and is sending this on a long trip up the Han River. The 


houseboat is fitted with a G.E.C. country-house lighting set, 


| 


A G.E.C. TmavELLING SHOWROOM IN CHINA. 


and the boat will make a stop at every Chinese town passed 
during the journey, and demonstrations will be given. | 

A plenteous supply of publicity literature, printed in 
Chinese, is being taken on the journey, and one ol the well- 
known. "Osram " poster signs, with additional 
characters, will be noticed suspended from the mast in the 
illustration. 


The British Empire Exhibition.—Special efforts are being 
made by the British Empire Exhibition authorities to have 
all branches of science adequately represented at Wembley 
next year, not only in the organised exhibits, but by means 
of conferences and discussions on scientific subjects. The 
main objects of the exhibition are to demonstrate the great 
resources of the British Empire in raw materials und the 
capacity and skill of our manufacturers in producing the 
highest class of goods in every branch of industry. 

The exhibition will also show the high position we have 
attained in musi^, literature, painting and the arts. Hus- 
bandry, the cultivation of gardens and all the amenities of 
life will be illustrated. There will be lectures, conferences 
and kinemas dealing with all phases of our national life. An 
impression got abroad at one tiine that the exhibition would 
be visited mainly by inillions of people interested in sport 
and amusements, but we are informed that great care has 
teen tuken that the sports and amusement sections of the 
exhibition shall not conflict with the sections devoted to more 
serious objects. The amusements will be confined to the 
Amusements Park, which will be a separate area of the exhi- 
bition, while sports and games will take place either in the 
stadium or in the swimming lakes. 


Chinese . 


Foreign Exhibition$.—S weDEN.—The Jubilee Exhibition, 
commemorating the tercentennial anniversary of the founda- 
tion of Gothenburg, was opened, on ар 8th, by the King of 
Sweden, in the presence of moet of the foreign diplomatic 
representatives, including Sir Colville Barclay, British Minister 
to Sweden; Mr. Rowe, Vice-Chairman of the London County 
Council, and Colonel Vansittart Bowater, representing the 
City of London, were also present. The exhibition, which will 
last until September 30tb, is intended to illustrate the 
historical development of Gothenburg and the present state of 
Swedish industry and com:nerce.—Reuter (Gothenburg). 

The Acting Swedish Consul-General in London has sent us 
some printed matter relating to the above exhibition, the 
International Automobile Exhibition, the International Aero 
Exhibition, and the International Cities and Town Planning 
Exhibition, which are all being held at Gothenburg this 
summer. These booklets аге excellently illustrated and are 
printed in English, giving a good idea of the scope and nature 
of the various exhibitions. 

Franck.—An ‘' exposition régionale agricole " is to be held 
at Montpellier, from May 19th to June 19th, in the course 
of which a congress will be called together to consider the 
best means for the electrification of rural districts. It is 
proposed to start а propaganda to stimulate the use of elec- 
tricity by agriculturists, and find out the most economical 
means for the construction and working of rural networks. 
Furthermore, the exhibition will embrace all classes of elec. 
trical apparatus employed in agriculture. Those interested 
may obtain further information from the Président du Con. 
gres, Hôtel Saint Côme, Montpellier. 


The ‘‘ Hotpoint ” School of Salesmanship.—The Hotpoint 
Electric Appliance Co., Ltd., has invited electrical firms in 
and around London to send members of the staffs to a course 
of six lectures which the company is arranging at its Berners 
Street showrooms. Various aspects of salesmanship will be 
treated, and at the end of the course:an examination will 
be held and prizes awarded. 


An Advertising Sub-Statlon.—The Midland Electric Cor- 
poration for Power Distribution, Ltd., has sent us а photo- 
graph of its Tipton (Staffs.) sub-station, taken from the 
L. & N.W. Railway main line. In large characters the words 
'" For Electricity in the Black Country, apply " followed by 
the company's name and address, appear on the side wall. 
Immediately above is the phrase '' Use Electricity," which 
is studded with electric lamps. 


Import Duties on Wireless Apparatus.—The following 
appears in the last issue of the Monthly Bulletin of the 
British Chamber of Commerce in Paris: ‘‘In view of the 
numerous inquiries received at this Chamber with regard to 
the Customs duties payable in England on imported wireless 
apparatus, we beg to inform interested members that, besides 


wireless valves, the only parts of wireless receiving sets, as 


commonly imported into the United Kingdom, that are liable 
to the Key Industries duty of 334 per cent. are variuble con- 


densers and any permanent magnets contained in head- 
phones.” 


Local Exhibition.—I.ynn.—At a recent mecting of the Town 
Council a resolution that an exhibition to enccurage а more 
general use of electricity should be held, was adopted. 


A Need in India.—4An Indian correspondent, writing in the 


Manchester Guardian Commercial, says :—'' India is rich in 
raw material, in things that grow. She has knowledge and 
power and arts and crafts, and her economic future depends 
on the wisdom or folly of her statesmen. Agriculture is her 
most vital industry, and it is here India must begin her in- 
dustrial future. The production from the land could be 
doubled by organisaticn. . . . To-day there is little they can 
huy in the village itself. 
begin with the villages. We must make the village again a 


self-sufficing unit, and modernise it, bringing the meaning of : 


civilisation home to the countryside. We must bring motive 


-~ 


If India is to progress we must ` 


power and modern implements within the reach of the villages. : 


India is rich in resources of water power, and coal and oil are 
there. Every district should have its electric power stations. 
The ploughman in the fields, the weaver in his hut, the black- 
smith in his shop must be enabled to enjoy the fruits. of 


scientific discovery. A Royal Commission on Agriculture would | 


serve a good purpose in bringing to the focal point the 
economic conditions of the villages, and suggesting ways and 
means to organise capital for agriculture and allied industries."' 


Swedish Electrical Engineering Co-operation.—Svensku 


Dagbladet reports that three of the largest enterprises in the : 
Swedish electrical engineering industry, Allmänna Svenska. 


Elektriska Agtiebolaget, Nya Luth och Rosens Aktiebolaget. 
and Elektriska Aktiebolaget Eck, have bought the majority cf 
shares in the next largest electrical engineering concern, 
Svenska Elektromekaniska Industriaktiebolapet of Helsing- 
borg. According to the paper this action has been taken 
with the view of mitigating competition between the leading 
Swedish enterprises. which has caused considerable losses and 
has been more detrimental than foreign—compcetition.— 
Reuter’s Trade Service (Stockholm). 
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Canadian Electrical Affairs.—In the course of a report 
published in the Board of Trade Journal, H.M. Commis- 
sioner at Toronto quotes the following reference from the 
annual report of the: Canadian General Electric Co., Ltd., 
Toronto: " During the year Marconi's. Wireless Telegraph 
Co., Ltd., of Great Britain, which, with your company, 
owned the controlling interest in. the. Marconi Wireless Tele- 
graph. Co. of Canada, Ltd., intimated the necessity of a large 
expansion in the activities of the company, and that several 
millons of dollars would be required for this purpose. Your 
directors felt that as we were manufacturers, and not opera- 
tors of publie utilities, we should not join with such policy 
of expansion, although it seemed a necessary one from the 
standpoint of the Canadian Marconi Co., consequently nego- 
tiations were entered into with the British Co., and an agree- 
ment Was concluded whereby we disposed of our stock-hold- 
ings to that cotipauy for cash and recovered certain manufac- 
turing rights under our patents, which rights we had pre- 
viously assigned to the Canadian. Marconi Co. It will thus 
be seen that we have a real cash asset in our patent rights, 
vet we continue to carry them on our balance sheet at one 
dollar." The Canadian Westinghouse Co., Hamilton, 
Ontario, manufacturers of electrical equipment, in reporting 
recently on the past year's business, stated that it was not 
until about the third quarter of the year that inquiries began 
to result in noticeably increased volume of orders booked, 
and the sbipments for the year did not, therefore, reflect to 
апу large extent the advantage of improved business con- 
ditions. Throughout the year, however, the company was 
successful in securing such a volume of orders for the small 
class of apparatus as to justify the wisdom of its efforts in 
extending this portion of its business where the demand is in- 
herently stable in comparison with the lines depending more 
directly оп broad. conditions of finance and trade. 


Concentration in German Industry.—The Berlin corre- 
spondent of the Manchester Guardian Commercial says :— 
“Last vear saw, on the whole, a halt in the movement to- 
wards concentration in German industry, which has produced 
the familiar huge amalgamations under the control of a few 
prominent captains of industry, These new concerns seem 
to have needed a breathing space in which to consolidate 
themselves. The movement has, however, recently made fresh 
advances. The Deutsche Petroleum A.G. has amalgamated 
with the Rutgers works, the great chemical concern allied with 
the A. E.G. The Schultheiss-Pathenhofer-Kahlmaum beer 
and brandy trust has united with the Austrian. Hobe works. 
The great Westphalian iron and steel. works, the Phoenix 
works of the Wolff group has formed а sales association with 
the Harpener Bergban mining concern, ‘The Janke-Hoffinann 
group, originally a Breslau locomotive and wagon factory, 
has shown under its energetic management an astonishing 
capacity. for absorption, still further increased through an 
alliance with the A.E.G.. It has now brought under its 
control the Caro-Hegenscheidt) mining company of Upper 
Silesia. Тһе Caro-Hegenscheidt. Co. owns considerable coal 
and ore deposits, with blast furnaces and steelworks more 
than sufficient, with the concerns already acquired һу the 
Linke-Hoffmann-A.E.G. group, to cover the needs of these 
manufacturing concerns in coal, iron, and steel.” 


New Australian Companies.—The Australian Insulated 
Wire Co., Ltd., has been registered in Sydney with a capital 
of £25,000. 

The U.S. Light & Heat Corporation (Australia), Ltd., has 
been registered in Sydney. The capital of the company 748 
450.000, Works аге to be established at Rucheutter’s Вау, 
Gydnev, for the manufacture of electric batteries and other 


products.—Tenders. 

Unemployment.—The Ministry of Labour returns dated 
April goth, show that the number of persons totally unem- 
ployed was 1,213,200, a reduction of 16,705 on the week, and 
of 267.678 during the year. Short-time workers. numbered 
58,300, an increase of about 1,400. и 

Vickers, Ltd., and Trade Conditions.—The report of the 
directors of Messrs. Vickers, Ltd.. for 158522, savs that the in- 
dustrial conditions of the past year. showed little variation 
from those of RI. The company and its associates and 
subsidiaries received a fair share of what business there was 
going. This, however, wae far below the productive capacity 
of the country, as was evidenced by the formidable number 
of unemploved. Under such conditions prices were necessarily 
extreinely competitive, and only meagre profits, where profits 
could be earned, were to be expected. The unfortunate 
labour dispute in the first half vear naturally weighed heavily 
on the manufacturing and business community and worsened 
conditions which were already bad enough. Some slight 
improvement in the trade outlook became apparent. towards 
the end of the vear, and there are grounds for hoping that it 
mav be continued. 

The Boilermakers’ Lock out.—The publication of the 
figures in the boilerinaker- ballot upon the question of the 
agreement. relating to overtune and nisehlit--hift. working in 
«Мру and repairing vards, showed that only a small 
percentage of the members of the Society voted. There was 
a majority of 10,09 in favour of repudiation on a total vote 
of about 19,000. The Society's membership 18 believed to be 
in the region of 90,000. 


Whitsun Holidays.—The works of Messrs. HiGGs Bros., 
Sands Pits, Birmingham, will be closed from this evening, 
D uL May 18th, until the morning of Wednesday, May 

rd. 


Electricity Supply Rifle League.—The following are the 
results of recent matches : —County Co. 571, West Ham 530; 
Hackney 236, West Ham 233; Metropolitan 575, St. James’ 244; 
Metropolitan 551, West. Ham 490; Shoreditch 580, St. James’ 
937; County 579, Central A 575; County 553, Central В 560; 
Metropolitan 587, Shoreditch 583; Metropolitan 552, Hackney 
325. The Metropolitan Co. heads the list with З points. 


LIGHTING AND POWER NOTES. 


Aberdeen.— STREET |.Guting.—It is proposed to restere the 
pre-war lighting of the town at a cost of £5,000. 


Accrington.—Yrar's WonkiNG.— The. annual report cn the 
working of the electricity undertaking for the year 1122-3 shows 
a net profit of £23,000. In the previous year there was a 
deficit of £3,404). 

Bradford-on:-Avon.—SrreciaL Onprn.—lhe Urban Couneil 
has consented to the application of the Western Electric Distri- 
buting Corpcration, Ltd., for a Special Order to supply elec- 
tricity in the urban area. 

Bury.—Yrau's Working.—There was a net profit of £444 
on the year’s working of the electricity undertaking. 


Caerphilly.— INAUGURATION or бсре. — Ге erection. of the 
new transformer station, which was carried out. by Mestrs. 
Edwards & Armstrong at a cost of £10,000, has been com- 
pleted, and the formal switching-on took place on May th. 
‘The electricity supply is obtained from the South Wales Power 
Co., and the charge for lighting js Ud. per kWh. 


Canada.— | Iybkpo-Errcriuc  DrevELorMENT.—The. Shawinigan 
Water and Power Co. has placed a contract with the Dominion 
Engineering. Works, Ltd., tor four 30,000-h.p.. propeller-ty pe 
turbines, with equipment, for its new hydro-eiectrie station on 
the St. Maurice River. Work on the erection of the station 
has already commenced, and it Is anticipated that the scheme 
will be completed by June, 1924. When this station is com- 
pleted the total capacity of the company's three stations on 
the St. Maurice River will be 200,000 h.p. 


Continental.—Datvia.—The Government has under con. 
sideration the question of the erection of hydro-electric power 
stations at Kokenhusen (Duna) for the distribution of elec- 
tricity in Lettonia, and is seeking the aid of foreign capital 
to carry out the scheme. 

Crewe.—ExTtrNsioN or ScrrLy.— The Town Council has had 
under consideration the question of extending its area of supp 
so as to include diashnugton and Shavingten, and the. Clerks 
of these districts have been requested to furnish particulars as 
to the probable number of consumers, 

Douglas (I. of M.).—Enectnicny Sverery.—The first of two 
semi-Diesel 940-h.p. engines supplied by Messrs. Ruston and 
Hornsby, of Lincoln, was started up by the Electricity Com- 
mittee on May lith. ‘The generators were supplied by the 
General Electric Co., and have a capacity cf 220 KW. 


Eastbourne.— RESPONSIBILITY FOR? ОЕКЕСТ!УК -lLawes.—At a! 


recent meeting of the Town Council a letter was read. ecm- 
plaining that lamps installed in a house had burned out within 
a few weeks of commencement of use. The contractor who 
supplied them disclaimed habihty, and the occupier cf the 
house wished to know if any responsibility attached to the 
Council. The electrical engineer stated that the lamps were 
not of cheap foreign manufacture, and he could not under- 
stand their failure. It was the practice when anything of 
this nature happened for the local contractors or. the Corpora- 
tion to replace them at their own expense. Не had received 
no complaint in this particular case, The engineer was asked 
to report further on the matter. 


Glasgow.—Street LiGnTiNG.— The Lighting Committee has 
arranged with the Clyde Valley Electrical Power Co.. Ltd.. to 
supply current for street lighting on the апау housing 
estate, which ds outside the Corporation's area cf supply, at 
the same cost as for electricity supplied: within the borough. 


Lancashire. — COMPETING APPLICATIONS. — The Lancashire 
Urban Councils’ Association, at its conference at Fleetwood on 
May lltb, adopted a resolution. that “ The Electricity Cow- 
mission and the Minister. of Transport. be respectfully on- 
formed that the Urban District Ccuneils. of. Laneashire are 
strongly of opinion that, in the case of competing applications 
bv a local authority and a power company, Where the ccndi- 
tions are equally er more favourable to the consumer, the 
order should be granted to the local authority." 

Lichfield.—FEnrctricity Scpbpry.— The. Electricity Cominittee 
is negotiating with the Cannock Chase Colliery Co. for а supply 
of electricity to the district. It 18 proposed either to obtain 
a bulk supply or to request the colliery company to undertake 
the complete service. 
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London.—Cuance or System.—The Court of Common Coun- 
cil has given its consent to the City of London Electric Light- 
ing Co.’s changing the frequency of its a.c. supply from 100 
to 50 periods. | | 

Lytham-St. Annes.—Loan.—The Town Council has applied 
to the Electricity Commissioners for sanction to the borrowing 
of £75,000 to meet expenditure on the electricity undertaking. 


Marlborough.—Exectricity ScHEME.—As a result of negotia- 
tions with the authorities of Marlborough College, it is pro- 
posed that the Town Council shall install plant in the power 
station at the College for a supply of electricity to the town. 
The College authorities will provide the staff for running the 
station and will keep the plant in repair. A joint committee 
of management will be appointed by the Council and the Col- 
lege authorities. A | | 

Nelson.— YEAR'S WorkING.—The annual report on the work- 
ing of the electricity undertaking for the past year shows a 
net profit of £6,933. 

Norden.—Ewectricity SupPPLY.— The Electricity Committee 
has recommended the acceptance of the offer of the Rochdale 
Corporation to provide a supply of electricity for the district. 


Northampton.—ExtTension oF SurrLy.—The Northampton 
Electric Light and Power Co., Ltd., will shortly commence the 
work of laying the mains froin the new power station in 
Northampton to Wellingborough, Rushden, Higham Ferrers, 
and [rthiingborough, with the cbject of supplying these towns 
direct from Northampton. It is hoped to have the work com- 
pleted in а few months. When the connection with 
Northampton is completed, the pcwer stations at Welling- 
borough and Rushden, which at present supply the four towns 
mentioned above, will be maintained as stand-by stations. 


Price Reductions.—Reductions in the charges for elec- 
tricity have been made in the following districts :— 

FLEETWooD.—Lighting : A reduction of 4d. per kWh, making 
a total reduction of 2d. per kWh in six months. 

Netson.—Lighting : A reduction of 4d. per kWh. Power: 
A reduction of 41. per kWh. 

AINSWORTH AND Bury (Lancashire Electric Power Co.).— 
Lighting: From 7d. to 6d. per kWh. Minimum quarterly pay- 
ment: From 10s. to 7s. 6d.. 

YanwovTH.--Lighting: A reduction of ld; per kWh. 

Lowestort.—Lighting : A reduction of 1d. per kWh, with 
9} per cent. discount. Heating: Reduction of 14. per kWh. 
Power: Reduction cf 4d. per kWh. 

WOLVERHAMPTON.—Electricity for all purposes to be reduced 
from 75 per cent. to 60 per cent. above the pre-war rate. 


Sheringham.—Etectricity Suppty.—The Urban District 
Council has been in negotiation with the Norwich Corporation 
for a supply of electricity. It is proposed that the latter 
authority should lay cables to Sheringham, and supply en 
route Coltishall, North Walsham, Mundesley, Overstrand, 
Cromer East, and West Runton, and possibly Wroxham. A 
conference of the various authorities concerned is to be held 
at Norwich on May 19th to consider the proposal. 


Shropshire.—Hospita, Licutina.—The Visiting Committee 
of the Salop Mental Hospital is considering the question cf 
installing electric plant at the hospital at a cost of £5,000. 


South Molton.—E:ectricity Suppty.—The Town Council has 
decided to apply to the Electricity Commissioners for sanction 
to a scheme for the supply of electricity in the borough. 


Stafford.— ELECTRICITY Suppty.—The Town Council has ap- 
proved the recommendation of the Electricity Committee that 
а l.p. main be laid for the supply of electricity to the Tilling- 
ton area at a cost cf about £1,500, exclusive of services; and 
that a new 1,000-k W rotary converter be installed at the power 
station at an estimated cost of £3,600. 

Stretford.— Hike Cuarces Repucep.—In addition to the re- 
duced prices for energy, mentioned in our last issue, we are 
informed that the following reductions in the charges for 
the hire of electric motors have also been made as from March 
З156 last :— Motors up to 4.5 h.p., war advance reduced from 
334 to 103 per cent.; and above 4.5 h.p., frcm 50 to 2 
per cent. 


Sunderland.—Maiss Extensions.—The Corporation 15 to 
carry out mains extensions at а cost of £3,966. 


Swansea.—YrEAR's WoRrRKING.—The annual report on the 


working of the electricity undertaking for the past year shows 


a net profit of £19,360. 


Wetherby and Collinham (Yorks.).—ELectricity SUPPLY. 
—The Parish Council has decided not to accept the offer of the 
Yorkshire Electric Power Co. to supply electricity to the 
district at 10d. per kWh, and has applied for authority to 
carry out its own scheme. It is proposed to generate elec- 
tricity by water power. | | 


.Weymouth.—Lo4Ns.—The Town Council has applied to the 
Electricity Commissioners for sanction to lcans of £9,199 for 
new generating plant, and £2,500 for services. 


Wigan.—Exectricity SoPPLY.—The Electricity Committee 
has been In negotiation with a local colliery company regard- 
ing electricity supply, and the company has agreed to accept 
bas Corporation's terms for a supply of 4,000,000 kWh per 

nnum. | 
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Wimbiedon.—PuncHasE or CooKers.—The Electricity Com- 
mittee has recommended that application be made to the 
Electricity Commissioners for sanction to & loan of £3,000 for 
the purchase of electric cookers during the next six months. 


MÀ HT; | Р 
TRAMWAY AND RAILWAY NOTES. 


Burnley.—Track RENEWALS.—The tramway track in Padi- 
ham Road is being renewed. | : | 

Continental.—ItaLy.—-The Domodossola-Santa Maria-Mag- 
giore-Locarno International Electric Railway will be opened 
in the beginning of July, and will accept passenger traffic 
from July 17th.—The Times. |. | 

EsrHOoN14.— The Miristry of Communications has requested 
the managers of the railways to prepare a scheme for gradual 
electrification of the lines. -Work in connection with the 
section between Reval and Rómine is to be started during the 
present year. 

Russi4.—The Central Electrical Trust is reported to have 
entered into a contract with the Baku Soviet for the supply 
of the complete equipment for a tramway in Baku. ‘lhe 
works include the building of two 500-kW sub-stations, the 
full equipment of a line of a total length of slightly over 
11 miles, and the delivery of 40 tramcars. The Trust 13 now 
engaged in negotiutions with the Erivan Executive Commit- 
tee with regard to the reconstruction of a 300-kW hydro- 
electrie station. . c" 

SPAIN.— The order for the 12 electric locomotives required 
for the equipment of the Pajares district railway has been 
placed in America. The line is expected to be ready for traffic 
by the summer... 

SWITZERLAND.—According to a report of the Federal Rail- 
way Administration, there is up to the present 357 km. of 
lines electrified, to which in 1923-4 will be added a further 
235 km., so that by the autumn of 1924 one-third of the Federal 
network will be converted. The consequent saving of coal 
expected is 318,000 tons a year, or 45.4 per cent. of the total 
consumed by the Federal Railways in 1913. | 

SwEDEN.—The Railway Administration has proposed that the 
electrification of the Stockholm-Gothenburg Railway shall 
begin immediately and estimates the cost at 39 million kroner. 
--Financier. Г | ss 

CzEcHO-SLOVAKIA.—According to a Railway Adininistration 
report, the question of electrifying the railways is under inves- 
tigation. The electrification of railways in the neighbour- 
hood of Prague will form the initial portion of the scheme, in 
conjunction with the building of the station at Prague. The 
route from Prague to Pilsen will be chosen for the trial w orks; 
here a number of power stations, including that of the 
Skadawerke, will be available to supply electrical energy. 
It is expected that the conversion will take three years to 
complete. If the trials are satisfactory the general electrifica- 
tion of the railways will be proceeded with. 


Dearne Valley.—TRamMWway SCHEME.— Work on the construc- 
tion of the tramway system in the Dearne Valley was 
recently commenced. The estimated cost of the scheme, which 
is being carried out jointly by the municipalities of Wombwell, 
Wath-on-Dearne, Bolton-on-Dearne, and Thurnscoe is £230,000, 
and it will link up most of the towns and villages ot the 
Dearne Valley with Barnsley. т 


Dundee.—DanGer FROM TROLLEY WirEs.—At а recent meet- 
ing of the Tramway Committee reference was made to the 
number of breaks in overhead trolley wires during the past 
few months, but the majority of the Committee expressed 
themselves as satisfied with the steps which were being taken 
to minimise the danger. 


London.—L.C.C. TRAMwAYS.—Mr. Roger T. Smith, as arbi- 
trator, has disallowed the claim made by the Electrical Trades 
Union, on behalf of controller repairers in the Council's em- 
ployment, that these men be classed and paid as skilled 
workers; Mr. Smith holds them to be semi-skilled. 

'l'UBES кок NonTH LoNboN.—The Ministry of Transport was 
recently asked to receive a deputation from representative 
bodies in the outer northern districts of London with regard 
to the construction or extension of an underground railway 
svstem for those districts. It was pointed out, however, that 
neither the Ministry of Transport nor the Ministry of Labour 
had any compulsory powers in this direction, and until & 
definite scheme was submitted by the companies no effective 
steps could be taken. There was, on this account, no good 
purpose to be served by any deputation on the matter. 

SrorPAGE.— The normal train service on the City and South 
London Railway, between Moorgate and Clapham Common, 
which was interrupted owing to a sul-sidence during tunnel- 
ling operations, was restored on May 15. 


Leeds.—SERiovs TRAMCAR ACCIDENT.—On Saturday morning 
last a serious accident occurred at Churwell, Leeds, involving 
the death of six passengers and the injurv of over thirty others. 
A car was proceeding from Morley to Leeds with about forty: 
passengers. Upon reaching Churwell Hill, a steep gradient, 
the driver lost control, and the car, after rounding a curve, 
left the lines, crashed into a wall at the bottom of the 
inclined, and overturned. It is stated that the driver and con- 


116 THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,973, May 18, 1923. 


ductor and several pasaengers made a great effort to stop the 
car, but without success. The driver attributes the accident 
to the complete failure of the brakes. 


Lowestoft.—Yetar's WonkkiNG.—The report on the working 
of the tramway undertaking for the past year shows a total 
revenue of £22,024. Working expenses amounted to £15,311, 
leaving a gross profit of £3,713. Interest and sinking fund 
charges absorbed £5,206, leaving a net deficit of £1,553. In 
the previous year there was a deficit of £2,157. The Town 
Council has under consideration а proposal to introduce the 
railless-car system, owing to the heavy cost which would be 
involved by track renewals. 

Lytham-St. Annes.— New Cars.—The Tramways Committee 
proposes to purchase ten additional cars. 


Oldham.— Year's WonkiNG.—The working of the Corpora- 
tion tramway undertaking has resulted in a net profit. of 
415,050 for the past усаг. 


TELEGRAPH & TELEPHONE NOTES. 


Belgium.—Strik—E.—The Government on May 12th issued a 
decree recalling to the Colours all railway, telegraph, telephone, 
und postal workers belonging to the 1015-22. classes. This 
lueasure was taken in consequence of strikes, and any man 
not answering the mobilisation call will be immediately dis- 
missed and court-martialled. The Federation of Post Office 
Employes in the city and province of Antwerp voted a general 
strike on May luth—Dady Mail. 


Italy.— New CasLESs.—An agreement has been come to be- 
tween the Italian Governinent and a company for the laving 
of a number of submarine cables. One will be laid between 
Fiumicino, in Italy, and South. America; another from the 
каше point to the Azores, where it will link up with a cable 
to New York. The Compagnia dei Cavi will lay a third. be- 
tween Brindisi and Greece. In. South. America in the past 
few months à sum equal to 60,000,000 Italian lire has been 
raised by subscription for the first-named cable, and subserip- 
tions continue to flow im. A syndicate of Italian bankers 1s 
urranging the financial side of the scheme. 


Penang-Colombo Cable.—Layixag CompLetep.—The laving 
of the new cable between Colonibo and Penang hus been 
completed. [t is a high-speed. опе, and contains 630. lb. of 
copper to the mile. The Colonia left Colombo on March. 3rd 
and arrived at her marks off Penang about eight days later 
after laying approximately 1,270 nules of cable at u speed 
ot slightly under 7 knots. The cable at the deepest point 
is lying in. three miles of water, and is the second direct 
cable connecting Penang with Colombo. Up-to-date instru- 
ment rooms and offices are being added to the buildings ot the 
Eastern Extension Telegraph Co., and a subterranean cable is 
being laid towards Tanjong Bungah for use in connection 
with improvements which. will take some time to complete.— 
Fastern Engineering. 


The Telephone Service.—NrFw ExcHaNGES.—AÀ new tele- 
phone exchange was opened on May НЬ at Holly Lodge, 
New Wanstead, of the central battery type, which will have 
an immediate capacity for 1,500. subscribers’ lines япа 200 
junction lines, and will have initially 800 subscribers’ working 
hnes and 10) working Junction lines.—Financial Times. 

On May ]2th а new telephone exchange was opened at 
Waterloo, near Liverpool, to replace with up-to-date apparatus 
the old exehangze. Subseribers, with few exceptions, retain 
their present numbers, and the new exchange will serve the 
emne area as the old exchange. 

GREAT BRITAIN-NETHERLANDS SERVICE.—The Department of 
Overseas Trade has received a copy of an agreement between 
the British and Netherlands Governments regulating the tele- 
phone service. between Great. Britain and the Netherlands, 
which can be consulted by British firms interested on applica- 
tion to the Department of Overseas ‘Trade (Shipping. and 
Transport Section), 73. Basinghall Street, London, E.C.2.— 
Board of Trade Journal, 


RADIO-BROADCASTING. 


Denmark.—Winr-Rapio. SERVICE.— The. King opened a 
public wireless telephone service. between Denmark апа the 
Island of Bormhelin. in the Baltic, on Mav llth. ‘he service 
is the first of this character in Europe, connection being pos- 
«е with apy erdinary. te'ephone. 


France.—BroapcrstinG.—As in London, so in Paris the 
question of the wireless broadcasting of concerts at the halls 
and plavs at the theatres is causing some unrest, says the 
Feenmna News, and the elect cn musidaus and artistes 25 осшу 
: enlv debated. 

The alleged risk of дото ге by lichtning to buildings in which 
r^dio apparatus 18 used rs ћемо considered bv French insurance 
emnpa2nies, Onde [|.lectrique is asking its readers for opinions 
and evidence for or against the possible risk, with the 
characteristies €f a safe earthing system. M. Marcel Cartault. 
a member of the Soci/té des Amis de la T. S. F., 18 to sum- 
marie the eunmunications received and arrange terms with 
the insurauce companies, 


Italy.—Rapio CoMMITTEE.—À Comitato Nazionale di Radio- 
telegrafia has been formed at Rome, under the uuspices of the 
Reale Accademia di Lincei, with a view to giving а vigorous 
impulse to the study of wireless telegraphy in Italy. Lhe 
Committee is formed of permanent and temporary members, 
the former including the heads ot the various departments ct 
the Post and Telegraph Adiministrauion and other eminent 
individuals. The president 16 Senator Prof. Corbino. 


Mauchuria.—HansBiN RaDio Stration.—The radio station at 
Harbin, originally established by the Russians, has been re. 
deemed by General Chang ‘l'so-lin at a ecst of $400,000, and 
js now under the charge of Mr. Liu Hang, graduate of the 
Chiao Tung University in Peking. Persons acquainted. with 
the European languages are employed to translate the mes- 
sages Which are received daily from European countries. 
Press reports are issued, and there are a fairiy large number 
of subscribers. To meet the demand of the Press, the station 
will establish a Far deastern service to supply the public with 
news received from Russia. As Manchuria 15 a food-producing 
centre, the station will open daily communication with Shan- 
ghai in order to quote the price of fcodstulfs in that port. 
'l'he station is planning the installation of a wireless telephone 
service in Harbin and will supply a set of wireless telephone 
apparatus to its subscribers at a ccst of between $70 and 
$30. Only cfhcial and Press messages are handled by the 
station, but arrangements are being made to receive private 
lnessages. 

Radio-Broadcasting.— New Statioxs.—Two new broadcast- 
ing stations, one at bournemouth and the other at Aberdeen, 
are to be opened by the British Broadcasting Co. During the 
next few weeks one of the first cf a number of sub-staticns 
to be put up in different parts of the country where " listening- 
in " is imperfect will be opened at Shetheld. A special land 
line is to be laid from the London station to Shetheld, where 
concerts. will be transmitted by lew-power  apparatus.— 
Evening News. 

On Sunday last zn experiment in sinultaneous broadcasting 
from all stations Was carried out. An entertainment on the 
usual wave length was brcadcast from the London station be- 
tween З p.m. and 4 p.m., and re-broadcast from country sta- 
tions, to which it was conveyed by land wire.— Daily Mail. 

NEGOTIATIONS SUSPENDEFD.—On Мау 9th. the ‘Theatrical 
Managers’ Association decided to break off negotiations with 
the British Broadcasting Co., to decline. to give evidence 
before the Post Office Committee on broadcasting, and to do 
all in its power to prevent the broadcasting of plays by 
artistes employed, or likely to be employed, by 1t, says the 
Daily Mail. '11ия decision was reached by the Joint. Broad- 
casting Committee of the 14 organisations in the entertainment 
Industry, after receiving the reports of its sub-committees. 
" We decided," said Mr. Walter. Payne, chairman ot the 
committee, " that i£. the Postmaster-General would not give 
us representation on the comimttee he has set up, we could 
no longer continue negotiations." 


Russia.— New Rapio Statioxs.—The Baltie Government 
Steamship Authority has given an order to the Radio Section 
(Weak Current) to install radio stations on 90 large steamers. 
‘The first installation was on the Communist. 

The People’s Roads Authority has made a ccntract with 


the Weak Current Trust to equip 25 receiving stations and 


nine receiving-sending stations on the Onega Sea, in. Tuapse, 
and at other points in the Crimea and the Caucasus. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the E.ectricaL Review in which the 
Ойна! Notice "" appeared in our advertisement pages.) 


OPEN. 


Aberdare.—]une ‘th. Electricity and Tramways Depart- 
ment. One 3ton end-tipping electric. lorry and а motor- 
generator charging set and control gear. (See this issue.) 


Australia.—MELBOURNE.—August 25th. Electricity Comunis- 
sioners. 31 22,000-V transfcriners ranging from TÒU to 15 kVA. 

NEWCASTLE (N.S.W.).—July 26th. City Council. Hp 
switch and contro] gear, &c., for the electricity works.— 
Reuter’s Trade Scrvice (Meibourne). 


Basingstoke.—May 24th. Doard of Guardians. Wiring 
and fittings for electric lighting installation at the Institution. 
(May lith.) 


Barnes.—The Public Health Committee recemmends that 
tenders be invited for an electrically-propellcd du:t-collecting 
van. 

Belfast. —May 22nd. Electricity Department. 
gear fur sub-station, and transtorimmers. (May 4th.) 


Belgium.—May 23rd. Municipal authorities of Ulbeek 
(Province of Limbourg). Establishinent of a Lp. electricity - 
distributicen. system in the towns. of Ulbeek, Alken, and 
Welen-Herten. Particulars (4 fr.) from M. TLoewenthal. 19, 
Rue Faider, Brussels. 


Switch- 
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June 15th. La Députation Permanente de la Province du 
Limbourg, at,Hasselt. Equipment of 30 transformer stations 
in certain villages in the province and for the supply or 30 
static transformers. Particulars (12 fr.).from the Service Pro- 
vincial d'Eleetricit2, 27, Avenue Bamps, Hasselt. 

May 23rd. Office de I’Electricite, 25, Rue de la Charité, 
Brussels. H.p. transformer station at Clabecq, in connection 
with the electrification of the Belgian State Railways. 


Bishop Auckland.—May 26th. Waterworks Committee. 
Electric lighting of new filter house, West Mill waterworks, 
for Urban District Council. Waterworks manager, Town Hall 
Buildings. 

Blackpool.—Mav 30th. Electricity Committee. One 
water-tube boiler, complete with stoker and auxiliaries. (See 
this issue.) 

Crook.—June 4th. Urban District Council. Pole line, 
transformers, and switchgear in connection with the electric 
lighting scheme. (May lith.) 

Dublin.—May 24th. Great Northern Railway (Ireland). 


SR for 6 months, including signalling materials, &c. (May 
lth.) | 
Eccles.—May 22nd. Electricity Department. 1,300- 


KVA group of Scott-connected transtormers. (May lith.) 


Falkirk.—Flectricity Department. One 2,000-kW turbo- 
alternator, with condensing plant and accessories. (See this 
issue.) ; 

India.—ALLAHABAD.—July 3rd. Public Health Department. 
Pumping plant, consisting of oi] engines, generators and 
motors and centrifugal pumps at Fyzabad in connection with 
the water supply scheme. Executive engineer of the Second 
Division of the Public Health Departinent, Allahabad. 

Bompay.—June 25th. Great Indian Peninsular Railway Cc. 
Electrification of Bombay suburban lines. Motor bogie trucks 
and bonds. (See this issue.) 


Limerick.—May 21st. Electricity 
Diesel oil engines, direct-coupled to three d.c. 
(May lith.) 


Department. Three 
generators. 


London.— METROPOLITAN ASYLUMS Boarb.—May Brd. In-. 


*tallation of electric lighting in the administrative block, engi- 
neers’ оћсе block, and isolation. ward block at the North- 
Western Fever Hospital, Lawn Road, Hampstead, N.W. 
(May 4th.) 

{sLinGton.—May 30th. Electricity Department. Plant for 
raising water from artesian well by compressed air lift, water- 
treating plant, h.p. and l.p. switchgear for sub-stations. 
(May llth.) 

L.C.C.—L.p. electric cables (including telephone and pilot 
cables) and relaying and jointing existing l.p. cables. (See 
this issue.) 

FvLHAM.—May 26th. Six 200-kW 
air-cocled transformers. (See this issue.) 

Inpia STORE DrbragTMENT.—June 8th. Electric cables. (See 
this issue.) | 

Luxembourg.—The municipal authorities of Luxembourg 
(Grand Duchy of Luxembourg) have invited.tenders for the 
supply of 810 single- and 3-phase electricity meters. 


Manchester. —May 29th. Electricity Committee. 
months' eupply of cable. (May 4th.) 


Newmill, Huddersfield. — May cist. Urban District 
Council. Three-phase, 400-V switchboard, &c., 930 creosoted 
wood poles, 1,500 insulators, iron and wood arms, h.d. bare 
copper conductor, labour and erecticn. (See this issue.) 


New Zealand.—Dvxenix.—May 98th. City Council. Stor- 
age battery and distribution transformers.* 
July 16th. Switchboard panels.* 


Rumania. — June Ist. 


Electricity Department. 


Twelve 


The Department of Overseas 


Trade is informed that a Rumanian municipality intends to - 


place an order for one 600-h.p. Diesel engine and dynamo 
(220 V, d.c.), including cost of installation.* 


South Africa.—Pretoria.—June 27th. Irrigation Depart- 
ment. 50-h.p. hydro-electric plant for the Hartebeestpoost 
Irigation works.* ; 

Spain.—Mapriv.— June oth. General Post Office. Tele- 
phone materials, carbcns, &c. Tenders from British firms will 
he considered only in respect of such material as is not manu- 
factured in Spain.* 
pc ык == ешш REI 
Р *Further particulars can be obtained at the Department of 
Jverseas Trade (Inquiry Room), 35, Old Queen Street, S. W.]. 


CLOSED. 


Aylesbury.—Town Council. Accepted:— 

24 slot electricity meters (£87).—Ferranti, Ltd. 

d ordinary electricitv meters (£12).— Electrical Apparatus Co., Ltd. 

able.—Johnson & Phillips, Ltd. 

i Belgium.—The Belgian Post and Telegraph authorities, 
‘es Salle Madeleine, russels, have placed orders with the 
ташы de Constructions Electriques de Charleroi for various 
ie of telephone cables up to 400 pairs, with boxes and acces- 

es. Total contract, 9,500,000 fr. The municipal authori- 


ties of Schaerbeek have placed with the same company the 
order for 2,750 metres of 3-core, 6,600-V armoured cable and 
for 1,375 metres of telephone cable, &c., to which reference 
was made in our issue of April 90th. 

Six tenders—five Belgian and one French—were submitted to 
the municipal authorities of Brussels last week for the supply 
of 37,870 metres of 3-phase cable and 21,600 metres of telephone 
cable, the lowest offer being that of the Atellers de Construc- 
tions Electriques de Charleroi. | 

Seven adler toe Belgian’ and one eaca French, Dutch, 
and British (Callender's Cable and Construction Co., Ltd., 
London)—were submitted last week to the municipal authori- 
ties cf Schaerbeek, Brussels, for the supply of 7,00) metres of 
lp. armoured cables. The lowest offer was that of H. 
Magenette, of Montigny-sur-Sambre. 


Bury St. Edmunds.—Town Council. Accepted:— 
Three months’ supply of Manton best nutty slick (25s. 9d. per ton). 
Service cable.—4'allender'e Cable and Construction Co., Ltd. 


Cardiff.—Electricity Committee. Accepted:— 

Switchgear for G.W.R. sub-station (€759).—Meiropolitan-Vickers Elre- 
trical Co., Ltd. 

Control panels for 1,500-kW rotary converter, Hayes sub-station (£295).— 
Ferguson, Pailin, Ltd. 

Truck-type switchgear, Adelaide Street Docks. sub-station (£545).—General 
kleciric Co., Ltd. 

Water-tube boiler and mechanical stoker (£6:375).— Babcock & Wilcox, Ltd. 

Induced-draught. plant (£855).--Davidson & Co., Iad. 

Self-supporting steel stack. (£642).—Clavton. & Shuttleworth, Ltd. 


DugunmaN.—The ecntract for a complete electro-pneumatie 
sewage lifting plant automatically controlled by float switch- 
gear for the High Commissioner for the Union of South Africa 
has been placed with Messrs. Daniel Adamson & Co., Ltd. 


Glasgow.—Tramways Committee. Recommended:— 

Section pillar castings.— McDowall, Steven & Co., Ltd. 

Steel doors for Whitevale sub-station. —R. C. Murray & Co. 

Tramway poles.—Stewarts & Lloyds, Ltd. 

Comptometer.—H. Е. Robbins, Lid. 

Gas Committee. Reccmmended :— 

One 3)-h.h.p. motor clutch starter for the Provan gas works (£165). — Lan- 
cashire Dynamo Co, 


Heywood.—Electricity and Tramways Committee. Ac- 
cepted :— 


Twelve months’ supply of pip r-insulated 
cable.--W. T. Glover & Co., Lid. 


Jead-covercd and armoured 


London.—L.C.C.— Highways Comittee. 3,602 illuminated 


side service number indicators, complete :— 


Benjamin Electric, Ltd. (Accep.cd.) £2,747 
Player & Mitchell "- A ке m T" ig 5% 2,792 
Tramway Supplies, Ltd. - fis аА да as zu 2.27 
Franco-British Electrical Co., L.d. ... ded sus ie а 3,332 
Higgs & Hill, Ltd. M. s е m - Et ee 3,332 
Brilliant Sign Co., Ltd. jv jos i E ns dis 3,557 
Butlers, Ltd. ios 7 2 M s Me d b 4,0523 
Rail and Road Car Equipment Co. ... - 283 "x 7 5,403 
Williamson Kinematograph Co.. Ltd. Че ken xi Vix 5,808 
G. A. Harvey & Co. (London) Ltd. ... ys sas iss 6.123 
Gabriel & Co. "S ds би е ёз € а -— 9.005 
Equipment and Enginecring Co. sit vid 10,626 
Ditto (alternative) io au 10,806 


The Committee has accepted the tender of the Benjamin 
Electric, Ltd., for the 3,602 indicators, tcgether with 1,988 addi- 
tional number plates, at a total cost of £2,846. 

STOKE NEWINGTON.—Electric Lighting Committee. — Electric 
wiring and fitting of houses approved by the Council under 
its hire-purchase wiring scheme. The Committee recommends 
acceptance of the tenders of the follcwing firms for а period 
of six months :—J. H. Golding, Linzell, Dickenson & Co., and 
Smith & Sons (Stoke Newington), Ltd. i 


North Woolwich. 


38 '' Ironsafe "-pattern switchboards fer the control of the lighting and 
»wer supplies at the new shipbuilding works (£2,250).--Berrsy's 
lectric, Ltd. 


Stourbridge.—Town Council. Accepted:— 
Electrical fittings and controls for lighting the clocks at the Free Library 
buildings and the Town Hall.—Page & Bloomer. 


Stowmarket.—Urban Council. Accepted:— 
Motor, an indicator, and wiring work at the waterworks.-—Fast Anglian 
Electricity, Ltd. 


Taunton.—Electricity Committee. Recommended:— 

New boiler (21,660); reconstructing the chain grate of the mechanical 
stoker (£157).—Babeock & Wilcox, Ltd. 

Weymouth.—Town Council. Accepted:— 


Gas engine, with producer plant and generator, for the electricity works 
(£8,179).—Browett, Lindley & Co. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britaln.—Thursdav, Mav 24th. At Albemarle 
Street, W. At 3 p.m. Lecture on '' Engincering Problems Solved by 
Photo-elastic Methods," by Prof. Е G. Coker, F R.S 

Physical Soclety of London.—Friday, May 25th. At the Imperial College ol 
Science, South Kensington, S.W. At 5 p.m. Ordinary scientific meeting. 

ituminating Engineering Soclety.—Thursday, May 24th. At the Royal 
eee of Arts, John Strcet, Adelphi, W.C. At 7.45 p.m. Annual meet- 
ing. Paper on '' The Use of Synchronously-Intermittent Light in Indus- 
try," by Dr. J. F. Crowley. 

Institution of Electrical Engineers (London Students’ Section).— 
Friday, May 25th. At the Institution. Victoria Embankment, S.W. At 
7 p.m. Paper on '' The Supply and Distribution of Electricity," by Mr. 
V.S. Mansam. Annual general meeting. | 
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THB “BLECTRICAL REVIEW" SERVICE 


DEPARTMENT. 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
Tbe makers or suppliers of the following devices are asked 
for :— 
AspIC wireless direction finder. 
Mereury-vapour-tvpe letters for electrical signs. 


NOTES. 


Irish Free State.—The Free State Government proposes to 
estal lish a Patent Otlice in. Dublin. 

It is probable that, in response to a request of the Senate, 
a Commission will be appointed to inquire into the desirability 
of adopting the metric system, Which, it is believed, would 
bring the State into closer touch with Continental countries. 


Smoke Prevention.—The Public Control Committee of the 
London County Council has submitted a report in accordance 
with an instruction * to consider and report how far fog in 
London is caused by the pollution of the atmosphere due to 
preventable causes; whether by a larger use of electricity for 
power and other purposes the atmosphere of London might 
be improved; and whether any, and if so, what further powers 
are required to deal with the emission of smoke in London.” 

The Committee, while differentiating between fog and mist 
— the latter a carrier of fog—believes that if the smoke con- 
ditions of London and the surrounding: area were mitigated 
there would be a considerable improvement. Both electricity 
and coal gas can be produced without giving rise to any serious 
emission of smoke. * Every gas cooker, gas engine, and gas- 
heated appliance, and every electric appliance performing any 
of the same offices represents a substitute for some kind. of 
smoke-producing fire, and the use of these apnliances should 

be encouraged.” Particulars are given of the increased 
une of gas und electricity since the first part of the century. 
The conclusions of the Departmental Committee on Smoke and 
Noxious Vapours Abatement are given in full (vide Erec. REV., 
December 30th, 1921, p. 95). The present law on the subject 
of smoke abatement is considered deficient, particularly as 
regards penalties, which it is considered should be prorsressive. 
It 18 adinitted, however, that there has been a great iniprove- 
ment during the last twenty years. 

The final recominendation of the Committee is: "" That a 
copy of the report of the Publie Control Committee on the 
subject of atmospheric pollution and fog prevention, submitted 
to the Council on May 1th, 1923, be forwarded to the Minister 
of Health, and that he be urged to introduce at an early date 
а measure dealing comprehensively with the whole subject. of 
smoke prevention on the lines suggested һу the Departmental 
Committee on Sinoke and Noxious Vapours Abatement.” 

The agenda for the same meeting at which the above report 
was submitted contained the following motion by. Sir Edgar 
Bonham-Carter: "" That it be referred to the Housing Com- 
Inittee to consider and report, having regard to the recommen- 
dations of the Departmental Cominittee on Smoke and 
Noxtous Vapour Abatement, whether it is practicable and 
advisable to adopt further methods in the Council's. future 
building schemes to provide smokeless arrangements for 
warming rooms, supplying fot water, and for cooking; and, 
in particular, whether it is practicable and advisable to. pro- 
vide any of the Council's future tenement buildings with a 
central system of hot-water supply, whether for warming and 
domestic purposes, or for domestic purposes only.” 

Proceedings are to be taken by the Eccles. authorities 
against the Manchester Electricity Committee for having failed 
to comply with a notice requiring the abatement of a nuisance 
caused by the emission of black smoke. Aderiman Pearson 
(chairman of the committee) has explained that the chimney 
at the electricity works 18 too small for the proper eombustion 
of the coal when the peak load is on, and the Electricity Comi- 
hosstoners Will not allow expenditure at the Eccles works such 
as as required to obviate the trouble. The committee has had 
to spend £7,000 1n the provision of machinery for transforming 
the three-phase current which the Lancashire Power Co. will 
supply, but the werk will not be completed till October. 


An * АП. Electric" Canteen.— This month's. Industrial 
Welrare contains an illustrated. article describing the emploves’ 
canteen and dining rooms at the Dalinarnock. power station, 
Glasgow. The magnitude of the installation may be pauped 
from the fact that the apparatus installed represents a total 
laid of 55 KW. The main piece of apparatus is a threc-suite 
UO Faleo oven taking 15 kW. There are four soup and vege- 
table boilers aggregating Jo KW: a tea and coffee apparatus 
(^. KW), a four-pan fish suite (12 kW); pudding and cake 
mixer; Берир tables; hot. cupboards: notato cleaner; hot- 
water apparatus, фе. The plant is capable of serving a much 
larzer number of persons than those actually emploved at the 
station, and meals are sent bv an electric vehicle to the meter 
and instrument workshop, four miles distant. About 9160 
meal: are served dais, and the emploves state that the cook. 


- - 


ing is excellent. The cost of cooking a three-course meal 1х 
1.14. with electricity at ld. per kWh. No doubt if the insti- 
lation were worked to its full capacity this figure would be 
reduced considerably. 


Electrical Journals.—In a paper read a short time ago bv 
Mr. А. Gowans Whyte on “Тһе Industry, the Press, and the 
Publice ” (reported in our issue of March Oth, p. 290, the 
author criticised the practice of manutacturers, үлү associa- 
tions, and other bodies, of issuing journals which encroached 
upon the field of the electrical Press proper. 

Commenting upon this in the March issue of the Metropoli- 
tan-Vickers Gazette, a writer says that the right of a manu. 
facturer to circularise interesting information having а bFearinz 
on his products cannot be questioned. — '" While it пау ovca- 
sionally be necessary to restrict the reprinting of an article for 
a short time, во far as this journal js concerned it is alwavs 
ultimately available fcr reproduction or abstraction. This in 
part answers a further complaint that the manufacturing firin- 
do not keep the Press supplied with inforination to the extent 
that they. should." 

Counter-criticism of the electrical Journals is offered by the 
writer Who, while admitting that they serve a useful purpose, 
thinks that their ains аге so identical that these would be 
better served bv an amalgamation. He concludes by saying: 
' They are all very good, and all very much alike.” 


A Large Gyroscope.—The National Electragist states that 
Elmer A. Sperry, the inventor of the gyroscope bearing his 
name, has built a steel “ top " weighing 100 tons, 13 ft. in 
diameter, and driven by a 350-h.p. motor. This is to be n- 
stalled in the Hawkeye State as a stabiliser for the vers. 
The gyroscope revolves at a speed of 800 r.p.m., it takes two 
hours to run up to full speed, and once it has reached this 
speed it will run for 18 hours without motive power. The 
top is electrically connected to a small gyroscope, which 
responds to the least roll and communicates its motion or 
swing to the large top. In operation it will exert a down- 
ward pressure of 300 tons on one side of the ship and an equal 
upward pull on the other. 


An Oil-Engine Test.—4A standard 28-h.p. marine engine 
manufactured by the Parsons Motor Co., Ltd., of South- 
ampton, having four cylinders, 44 in. bore x 6 in. ' stroke, aud 
running at 520/90) r.p.m., was recently piven a = 72-hour 
running test. The test was carried out to demonstrate the 
suitability of this type of engine for full-power work over 
extended periods. No special preparations were made. The 
engine had Just completed the usual four hours’ official tral, 
and after a brief inspection of fuel strainers, &c., it was re- 
started, being direct coupled to a Froude dynamometer: the 
power was transmitted through a Parsons standard metal- 
to-metal clutch and means were provided to ehow the speed 
and total number of revolutions ав well as the exact amount of 
fuel and lubricating: orl consumed. The test was carried out 
under the supervision of the Admiralty Overseer. Danny the 
72-hour period the engine was under constant observation and 
was untouched except for replenishment of fuel and hubri- 
cating oil, and no trouble of any sort was experienced. The 
run was equivalent to a non-stop full-power sea pasase af 
about 720 miles. The total oil consumption was 195 gallons 
of fuel and 11 gallons of lubricating oil. 


Appointments Vacant.—Mcter tester, for the Torquay Cor- 
poration electricity department; assistant professor in electrical 
engineering departinent, for City and Guilds (Engineerin) 
College, london; mains engineer (£335), for the Нахип 
Corporation electricity department; engineers to supervise the 
erection and starting to work of large capacity electric lowe 
motives (£000); assistant. engineer (£600), to supervise the 
erection of a mechanical equipment of the power station for 
the South African Railway electrification; engineer in echarpe 
of machinery, &e., at the County Hall (£250 + bonus - 
£377), for the L.C.C.: charge engineer (£354), for the Stalv- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board. (See our advertisement pages to-day.) 

Electric Cooking for Welfare Centre.— І he Maternity and 
Child Welfare Committee of the Shoreditch Boroush Cour: 
has had under consideration the systemu of cooking. to be 
adopted at its new Model Welfare Centre, From fizure- 
supplied by the Jackson. Electric Stove Co., Ltd., and the Ga- 
Light & Coke Co., Ltd., comparative éatiinates of the cost «t 
cooking by electricity and рах have been prepared. "I new 
have ах a basis the daily provision) of 25. breakfasts, — 
dinners, 95 teas, and 25 suppers. The cost of apparatus ат! 
its installation is estimated at £005 for electricity and £122 
for gas, but with electricity at 114, per kWh and. gas at 
Зв. 104. per 1,000 eu. ft.. the daily cost is calculated at tis. Rd 
for electricity and 12s. for gas. Members of the Cominittee 
having visited establishments where cooking is done elect 
ally, report that they “have been very much impressed with 
the cleanliness and general advantages of electricity tor cook. 
ing purposes over gas.” The Committee accordingly recem- 
inends that electric cooking be adopted at the Centre, and that 
the Ministry of Health be asked to approve the extra expendi- 
ture over and above 4°25, (KK) promised by the Carneme U nite o 
Kingdom ‘Trustees, being "^ contident that the М; matry wi 
concur With them in their contention that electricity will m: 
the long run prove more economical and satisfactory IN every 
way than gas. 

(Continued on page 743.) 
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THE BUENOS AYRES WESTERN RAILWAY. 


Electrification of the Suburban Lines. 


On April 30th, 1923, the President of the Argentine by an extensive tramway system. Urban traffic is also 
Republic, Dr. Marcelo T. de Alvear, inaugurated an catered for by the Subterraneo of the Anglo-Argentine 
electric service on the Tramways, an under- 
suburban lines of the ground system. It was 


in order to facilitate 
trans-shipment of passen- 


Buenos Ayres Western 
Railway (fig. 2), which 


has a mileage of 1,882, is 
one of the great British- 
owned systems in the 


gers that the railway ar- 
ranged with the Anglo- 
Argentine Co. to estab- 


Argentine, and extends 
from Buenos Ayres to the 
foot of the Andes. It is 


lish a joint underground 
station beneath Plaza 

= Once and to run the sub- 
Fig. 1.—Tue 95,000-EW GENERATING STATION. urban trains from this 


- o me 


the oldest railway in the 
JP &ugwos Avnet „чо Pacino RAanwav e “стя ^ 
K $ Y A 
г) ч f | o 
aif азма j] 
M “ы ors ; а 
" 4 Once SURSTAT OA == ^ о 
" UMERS worn сур VILLA LURO S/e „=: "m 88 
4 4 i - 22 e eo CONSTITUCION " 
aN 


big. 2.—PLAN or ELECTRIFIED RAILWAY SYSTEM. 


station, which through service began 
on May Ist, 1923. Electrification 
work congnenced in 1913 under the 
supervision of Messrs. Merz and 
McLellan, of Westminster, and of 
Messrs. Livesey, Son & Henderson, 
the company's consulting engineers, 
but the outbreak of the war resulted 
in the work being practically sus- 
pended, and it was not until October 
16th, 1922, that the first electric 
passenger train was run between 
Once (high level) station and 
Castelar. 
| In addition to the passenger ser- 
yos vice, a portion of the freight service 
L| X. is handled electrically, the railway 
| ali company having constructed а 
ы , tunnel between Once and the port of 
Buenos Avres, 5.1 kilometres long. 


Fic. 3.—Tmg B. & W. 90,000-LB. BOILERS. 


Argentine, having been inaugurated 
in 1857 and operated by the Govern- 
ment until Julv Ist, 1890, when it 
was purchased by the Buenos Ayres 
Western Railway Co. 

. Freight traffic on the Western sys- 
tem consists mainly of wheat, maize, 
and general merchandise, whilst its 
passenger traffic during the 12 
months ending June, 1922, amounted 
to 11,000,000; of which 9,000,000 
vere carried on the section serving 
the suburbs of Buenos Ayres. Of the 
four British-owned railways which 
have their headquarters in Buenos 
Ayres, the Central Argentine Rail- 
way, which serves the northern dis- 
tricts as far as Tigre River. com- 
menced an electric service on the 
Tigre lines in 1916.* The railway 
termini are all some distance from 
the centre of the city, and are linked 


* Exec. Rev., Oct. 18th, 1918; p. 363. Fic. 4.—METROPOLITAN-VICKERS 6,200-KW TURBO-GENERATORS. 
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The complete electrification work includes a power 
station of 25,000-kW capacity, 72.5 miles of high- 
pressure cables, four traction sub-stations with 15,000 
kW of converting plant, and the electrical equipment of 
70 miles of single track. in addi- 
tion, the supply of power and 
calls for transforming 
plant to the extent of 7.000 kW, 
static sub- 


livhting 


four 
stations and two of the traction sub- 


distributed n 


stations. ' 
Thr e phase power T venerated at 
20.000 volts. with it periodicity of 


29 cveles, 


transmitted to sub-sta- 
converted to direct current at 
800 volts, and supplied to tlie electric 
trains through a third rail. At the 


port and in woods sidings to be elec- 


tions. 


trified in the future, overhead elec- 
trical equipment of the track has 
been installed. 

Generating Station.—The power 
1) on the River Plate 
has been erected jointly by the Buenos Ayres Western 
and Great Southern Railways to supply the suburban 
lines of the Western Railway, the Western workshops 
at Liniers, the terminal station at Once, the Great 
workshops at Banfield, and the terminal 
station at Constitucion. When the Southern Railway 


house (fig. 


Southern 


SUB-STATION SWITCHBOARD. 


brig. Ó.- 


l5.H.r 


decides to electrify its suburban lines, the power sta- 
The station is built 
oa a concrete raft supported by over 1,500 ferro-concrete 
piles, the design having in view the extension of the 


tion can be extended as required. 


station to 12 turbo-venerator sets and four boiler houses. 
The boiler house contains the following principal plant : 
Babcock & Wilcox water-tube 
boilers, each having a normal evaporation of 20.000 Ib. 


—Seven marine-tvpe 
per hour, the working Stealn pressure being 210 lb. per 
MJ. 1n. and the temperature ТИШ dev. F. 
surface of each boiler is 4,170 sq. ft. 
SU SQ. It. Green economisers having 200 pipes each are 
provided, also seven '' W. к aoe 
Sirocco fans, two 1n 
Weir feed pumps, 


per hour. and Ino Vt rtical reciprocating W oodeson feed 


The heating 
and the grate area 


indicators, ten 
pulse turbine-driven centrifugal 
each with a capacity of 175.000 1b. 


purnps Fiv. 3 is a general view of the boiler house, 
the boilers being grouped in pairs, each having its own 
ирег iter and econornilser. 


One steel chimney with an induced-draucht fan 


erves (Gael pair of boilers, and forced draught IS кир- 
furnaces by six fans in the basement. It 


nded to burn coal. but recently the 


was orivinally inte 
whi le ol the Underfeed stoker equipment has been re- 
pl iced Dy the 


necessary storage tanks, 


Babeos k “АМТ of oil firing. with the 
The com 


qd eth It Tc of boil rs and econonilsers ]5 about RO 


filters, and pumps. 


pt r cent. w lik n either Wt Ish coal or М: xican o1l TS being 


burnt. For the storage of coal special wharfing and 


Mild steel 


unloading arrangements were designed. 


bunkers lined with armoured cement of 1,500-tons capa- 
city were erected, so that the chutes discharged directly 
into hoppers in front of the boilers. 


With the intro- 


Fic. 6.—ContTroL, Room. 


duction of oil firing, however, arrangements had to be 
inade for the storage of oil in two tanks of 100 tons 
capacity each, drawing their supply from the main 
deposit tanks of the Buenos Ayres Western Railway Co., 
which have a capacity of 8,000 tons each, so that under 
ordinary circumstances an ample supply of oil is 
ensured. 

The ash-handling arrangements are of the suction 
type, and at present two exhausters of 60-h.p. each draw 
the ashes from the furnace pits through -electrically- 
operated crushers to two bunkers arranged so that a 
railway truck can be run underneath to receive and 
remove the ashes. This ash-handling plant is at present 
out of service, but is retained together with the coal- 
firing apparatus ready to be used at relatively short 
notice should occasion arise. 

The generating plant is arranged on the unit ' 
systein, it being possible to start up any one of the 
tarbo-alternators and to supply the main busbars апа 
all the station auxiliaries. Further, the breakdown of 
anything comprised in one generating unit will not 
affect the operation of other sets. There are three tur- 
Lines in the engine room (fig. 4), each set having its 
own steam-driven oil pump for use when starting up 
and shutting down, its own condenser, with air- and 
water-extraction pumps, and an independent circu- 
lating water pump. А self-excited exciter is coupled 
direct to the alternator shaft, and from the alternator 
leads are run direct to the ** unit " transformer, which 
steps down the generated voltage from 2,500 to 440, 
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О с. SUB-STATION SWITCHGEAR. 


distribution board, 
from which all units belonging to the generating set to 
whieh it belongs can be operated, whilst an alternative 
supply can be obtained from the distribution boards 
common to the whole of the station auxiliaries that are 


a supply to the ‘unit’ 


viving 
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fed from the main busbars of the station, the pressure 
being stepped down to 440 volts by two transformers. 
The main leads of the alternator (copper strip 24 sq. 
1n. area) run to three single-phase transformers which 
step up the generated voltage to 20,000, at which pres- 
sure the power is supplied to the station busbars. The 


Fic. 8.—A SUB-STATION. 


arrangement of duplicate busbars has required some- 
what elaborate interlocking of switchgear with the 
chamber doors. 

The three 6,200-kW, 0.85 p.f., 2,500-volt, 25-cycle, 
Rateau impulse Metropolitan-Vickers turbo-alternators 
operate at a steam pressure of 200 lb. per sq. in., a 
vacuum of 1.5 in. of mercury, and a speed of 1,500 
r.p.m. The Richardsons, Westgarth surface condensers 
have a cooling surface of 13.500 sq. ft.. 10,000 gal. of 
water being needed per minute, giving an absolute pres- 
sure of 2.1 in. of mercury with 90,000 Ib. of steam per 
hour each and cooling water at a temperature of 
80 deg. F. The kinetic jet air extractors are coupled 
direct to the water-extraction pumps and driven by 
42-b.h.p. 1,440-r.p.m. motors. The four Worthington 
vertical rotary water circulating pumps are driven by 
M.-V. 200-h.p. 480-r.p.m. motors, and are each capable 
of delivering 10,000 gal. per minute. The purified 
water. bilge, and emergency pumps are also of the 
Worthington vertical rotary type. driven by 16-h.p. 
motors at 1,450 r.p.m. 

The generating station transformers are of the Metro- 
politan-Vickers, 3-phase, oil-immersed, oil- or air-cooled 
type; the eight 830-kVA main shell-type 2,500/20,000- 
V transformers are connected in mesh-star, the core-type 
400-КУА, 2.500/410-V ''unit"' transformers in star- 
star, and the 1.250-kVA 20,000/440-V shell-type station 
transformers in теѕһ-ѕќаг. Messrs. Siemens Bros.’ 


Fic. 9.—A RormARY-CONVERTER SUB-STATION. 


Dynamo Works, Ltd., supplied the lighting motor- 
renerators, each 440-V induction motor driving а 55-kW 
d.c. 110-V dynamo. and also a 10-kW battery-charging 
booster ; two 250-Ah Tudor batteries provide current for 
the trip circuits, indicating lamps, &c., and also serve 
as a stand-bv for the station lighting. 


Detween the turbine and the hand- or electrically- 
operated main exhaust valve, an atmospheric relief valve 
is fitted, and the speed of the machines can be controlled 
by hand or by electrical means from the switchboard 
in the control room. Oil is supplied under pressure to 
the bearings of the machines, whence it passes through 
strainers to the reservoir, and is pumped through the 
cooler. 

The alternators are totally enclosed and ventilated by 
fans on the rotor, which draw air from the basement 
through wet-air filters and discharge it through a duct 
leading to à hollow wall between the engine room and 
transformer house to the roof. The transformer 
chambers are ventilated by natural circulation ; the dis- 
charge of the air takes place up the hollow wall. 

Each group of step-up transformers has its own 
oil cooler and circulating rotary pump driven by a 
1-h.p., 440-volt, three-phase, squirrel-cage motor. The 
' unit " and station transformers are air cooled. 

The condensing water is drawn from the South Dock 
and discharged into the River Plate. Revolving screens 
have been provided, being driven by 5-h.p. motors. 

All main switching is carried out at 20,000 volts. АП 
high-pressure switchgear is placed in moulded concrete 
cubicles. The current transformers are compound 
filled, ironclad, and of two types: one for mounting 
against a wall, the other for passing through the floors 
between the compartments of the panels; the latter 
save floor insulators and economise space. The poten- 
tial transformers are oil-iimmersed and self-cooled. The 


Fla. 10.— FREQUENCY CHANGERS. 


whole of the high-pressure switchgear is remote-con- 
trolled from the control room (fig. 6). 

In addition to the main switching operations, emer- 
gency, panels are provided for each machine in the 
engine room, so that in case of emergency the engine 
driver, by pressing a button, can automatically open 
the main switches of the machine. Electrically-operated 
telegraphs maintain communication with the engine and 
boiler houses. 

The protective gear used on the high-pressure appara- 
tus in the power station and on the system is of the 
Merz-Price and Merz-Hunter types. | Low-pressure 
panels, with oil switches, are equipped with overload 
trip switches and time-limit fuses. Vacuum and com- 
pressed-air apparatus 1s provided to assist in the clean- 
ing of the high-pressure switchgear. 

Cables.—The high-pressure transmission system con- 
sists of 20,000-volt underground feeders of the split- 
conductor type. A complete system of telephone cables 
is installed. The h.p. cables are 0.1 sq. in. concentric 
three-core, paper-insulated, lead-covered, single-wire- 
armoured. whilst the eight-pair and sixteen-pair tele- 
phone cables are dry-core, air-spaced, paper-insulated, 
lead-covered, single-wire-armoured and suitable for the 
use of superimposed circuits where necessary. 

Where the cables pass over the transporter bridge, a 
special construction and support has been necessary to 
allow both for movement of the bridge due to traffic and 
also for expansion due to large temperature variations. 
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In all cases where the direct rays of the sun might reach 
the cables. slieet-1ron protection has been provided. 

A 50-way telephone exchange of the Sterling type 18 
installed at the power station. All the cables were sup- 
plied and laid by W. T. Henley's Telegraph Works Co., 
Ltd. 

Traction Sub-Stations.—The line at present electrified 
is served by four traction sub-stations situated at Once, 
Villa Luro, Castelar, and Moreno, or at km. 1, 9, 22, 
5. and 37 respectively (fig. &). 

The principal plant in the traction sub-stations 1s as 
follows:—At the Once sub-station three rotary con- 
verters, at Villa Luro three, and at Castelar and Moreno 
two each, all of the English Electric compound-wound, 
commutating-pole, six-phase, diametrically-connected, 
1,000-kW, 800-volt type. All the transformers are of 
the Berry single-phase, oil-immersed, naturally-cooled 
type. 

The h.p. switchgear is of the cellular moulded-concrete 
pattern ; fig. 5 shows the operating floor of the h.p. 
switchgear. The different compartments are protected 
by screens interlocked with the isolating switches, and 
the busbars are sectioned and inter-connected by an oil 
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Гіс. 11.—OVERHEAD EQUIPMENT. 


sectioning switch, the two halves of the bars being fed 
by different cables. The d.c. switchboard (fig. 7) 1s 
also of the cellular moulded-concrete tvpe. 

The rotary converters (hr. 9) are self-svnehronising 
find are started from tappings on the l.p. side of the 
Provi- 
ОП is made for coupling necntive boosters to the ends 


transformers by an oll-immersed controlli p 


of the shafts when the traffic increases to sucli an extent 
that the drop in the track rails becomes greater than 1s 
desirable. The 357-kVA transformers аге mesh-con- 
nected on the h.p. side, with tappings to compensate 
for variations 1n the supply voltage. 
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Figs. 14 & 15.—Track SWIICHGEAR. 


The auxiliary equipment of each sub-station includes 
à bank of three 25-kVA, 20,000/440-V transformers 
which supplies the Alley & McLellan air compressor used 
for cleaning, the Sturtevant ventilating fans, the 10 
kVA, 440/110-V lighting transformer and the -kW 
Crompton motor-generator, which gives a d.c. supply 
at 110 volts for charging the 50-Ah Tudor buttery used 
for the tripping and indicating circuits and the emer- 
gency lighting. 

In the case of Once and Villa Luro, where 220-volt 
d.c. and 440-volt, 50-cycle a.c. are available, the 
auxiliary transformers have not been installed. — In 
Villa Luro sub-station, centre-zero voltmeters connected 
to pilot wires running to the negative busbars of the 
four sub-stations assist the attendant to reculate the 
supply voltage at the various sub-stations so that each 
takes 1ts due share of the load. 

(To be concluded .) 


lios. 12 & 13.—AN EurcrnIC TRAIN AND Conpuctor RAIL. 
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NOTES. 


(Continued from page 778). 


The British Association.—Sir Ernest Rutherford, who 
succeeds Sir C. S. Sherrington as President, has selected 
as the subject of his address at the Liverpool meeting ** ‘I'he 
Electrical Structure of Matter." Among the presidents ot 
sections are the following: mathematics and physics, Prof. 
J. C. M'Lennan, F.R.S. (Toronto); chemistry, Prof. F. G. 
Donnan, F.R.S.; economics, Sir W. H. Beveridge; engineer- 
ing, Sir H. Fowler; psychology, Mr. C. Burt; and education, 
Prof. Т. Р. Nunn. 

During the meeting a scientific exhibition will be open at 
the Central Technical School. | 

Fatalities.—The Paris correspondent cf the Manchester 
Guardian reports that a fatal accident of an unusual nature 
occurred at Saint Denis. Two boys were cycling along a street 
where the violent rains had caused the roadway to pink, a 
stretch of water about 2 ft. deep barring their passage. ‘Lhe 
boys rode their machines straight into the pool; both 
immediately received a violent electric shock. The elder of 
the two succeeded in reaching the other side, but his com- 
panion fell senseless into the water. Passers-by endeavoured 
to come to his aid, but were unable to reach him by reason 
of the strength of the electric current. Finally firemen drew 
the boy froin the water, but he was already dead. The ex- 
planation which is given of the accident is that the insulator 
of a post supporting an clectric tramway wire was broken; 
this post stood in the water. 

Mr. Thomas Wallwork, Blackburn electricity department 
mains superintendent, received terrible injuries last week. 
He was locating a fault at the Corporation distribution station 
when his right arm came in contact with a live wire, at 
6,000 volts. 

We regret to announce that Mr. Wallwork died on the 14th 
inst., at the Royal Infirmary, Blackburn. He was a Man- 
chester man by birth, formerly associated with the firm of 
Kelvin & White, Glasgow, and he had been connected with 
the Blackburn electricity works for about 15 years. At the in- 
quest, held by Mr. D. A. Haslewood, Arthur Lindsay 
Wallwork said his father was 45 years of age. On Tuesday, at 
10 o'clock, his father was called out owing to a fault. He re- 
mained out all night, and at 9 a.m. the following morning the 
funnily were informed of the accident. 

Dr. Gracey stated that deceased, when admitted to the 
infirmary, was suffering from shock and burns. He had a 
circular burn at the back of the bead 6 in. in diameter, the 
night arm was completely amputated from the middle of the 
forearm, and there was a deep burn on the left side of the 
knee of the left leg. On Sunday the right arm was ampu- 
tated at the shoulder owing to gangrene having developed, 
and death was due to shock following the injuries. 

The Coroner adjourned the inquest until May 29th, so that 
H.M. Factory Inspector could. have his electrical expert 
present. Mr. Briggs Marsden, on behalf of the Town Council 
and officials, expressed deep svinpathy with Mrs. Wallwork 
and the family. 


Underground Distribution in Rural Districts.—In an 
article contributed by two engineers of the Hydro-Electric 
Power Commission of Ontario to the Canadian I4ectrical 
News, particulars are given of the distribution of electricity 
in rural areas by means of underground cable. Over 150 miles 
of this cable has been laid by the Commission, and it 18 said 
to be operating successfully. It consists of a single No. 6 
E. & S. copper conductor, rubber insulated and lead covered. 
The cable is laid in a trench at a depth of from 12 to 18 in., 
and is not protected by a duct or covering other than the 
replaced soil, except at such places as road crossings, where 
a ereosoted plank is placed above the cable after the replace- 
ment of a few inches of the soil. The trench is made by a 
grading plough, of exceptional strength, drawn by a cater- 
pillar tractor, and designed to turn a furrow 18 in. in depth. 
[t is fitted with a coulter, which readily cuts through tree 
roots 4 in. in diameter. The tractor draws 4 carriage, upon 
which the cable drum is mounted, in addition to a scraper, 
which refills the trench. Cable joints are enclosed an lead 
sleeves, coinpound tilled, and sealed with wiped joints to the 
cable sheath. At points where service to a consumer 18 re- 
quired a wooden pole is erected and the cable is carried up 
this pole te a disconnecting pothead. Continuing the circuit 
along the highway, the cable is carried down the pole again 
from a second pothead. This method avoids a joint at the 
foot of the pole and the potheads form a useful means of 
opening the circuit for testing and other purposes. 

Under conditions favourable to the installation of the cable 
the capital cost per mile will be less than for an overhead 
line. .This applies to single-phase circuits only, where in 
general the lead sheath is used as the grounded conductor of 
the circuit. Excepting under conditions extremely unfavour- 
able to overhead construction the cost of laving 3-phase 
circuits underground will exceed the cost of similar circuits 
overhead. 

It is expected. however. that the cost of maintenance and 
operation and the rate’ of depreciation will be décidedly ‘їп 
favour of the underground system. 


Nottingham’s Super-Power Station.—After delay occa- 
sioned by exceptionally high floods, substantial progress -18 
now being made with the preliminary work jn connection with 
the new electric power station at North Wilford, near Not- 
tingham, which will form one of the main factors in (he 
scheme of electricity supply for the East: Midlunds recently 
sanctioned by the Commissioners. The site 1s contiguous to 
the river Trent, from which all the condensing water will be 
obtained, and it has also the advantage of being close to the 
Clifton Colliery, one of the largest in the Nottingham area. 
The first section of the station now under construction will be 
equipped with three 10,000-kW sets. In order to provide 
against danger from abnormally high floods, the floor line of 
the station has been fixed at 86 ft. above ordnance datum; 
this is 18 in. above the highest recorded flood level, that of 
October, 1875, when many cf the low-lying areas in the 
" Meadows " district of Nottingham were submerged. То 
distribute the burden over the widest area, the grillage under 
fhe stanchions is composed of steel joists in two layers, so 
constructed as to form a network, the estimated weight on 
some of the stanchions being 400 tons. Rapid progress 1s 
being made with the construction of the boiler-house base- 
ment, the necessity for deep excavation being obviated by the 
fact that it is on a higher level than that of the turbine room. 
Considerable saving has been effected by utilising, for con- 
creting purposes, the whole of the large quantities of gravel 
taken out during the excavations. 

Although by reasoh of its level the land presented some 
difficulties, there will be the compensating advantage in con- 
nection with the site of presenting facilities for tipping on to 
it abundant quantities of ashes from the power station, thus 
obviating a considerable expense. It is hoped to have the 
plant completed and in operation some time next year. In 
the meantime, to meet the city’s increasing demand fcr elec- 
tricity, a temporary station has been erected, in which a 
couple of 9,000-kW sets have been installed, and from which 
electricity has been supplied for the past six months. Sub- 
stantial reductions upon the present heavy charges for elec- 
tricity in Nottingham are being looked forward to when the 
new generating station has been for some time 1n operation. 


Stimulation of Plant Growth.—Ripe strawberries have 
arrived at Covent Garden, but it is quite probable that 
J.ondon's first supply will arrive even earlier in future. The 
International Institute of Agriculture has been experimenting 
with artificial " suns ” in the shape of electric lamps, and it 
was found that strawberry plants under electric light. yielded 
fine fruit in March, four weeks ahead of the usual time. In- 
vestigations not yet completed will indicate the best coloured 
lights and the maximum strength to be used to gain the best 
results. Vegetables of different kinds have been forced very 
successfully by this process. Indeed, it has been found, in the > 
case of lettuces, that the forced plants are superior to the 
daylight ones.—Lvening News. 


The Structure of Alloys.—The thirteenth annual May 
Lecture of the Institute of Metals was delivered on May 2nd 
by Dr. W. Rosenhain, F.R.S., of the National Physical 
L.aboratory. 

Referring to the great accumulation of facts regurding the 
properties and micro-structure of alloys which have been forth- 
conung in recent years, the lecturer said that the time had 
arrived when it was most desirable that there should be found 
a key to this maze of knowledge in the form of a general 
theory that would link together the mass of facts into a homo- 
geneous whole. Such a theory he attempted to put forward, 
basing it upon the intimate knowledge of crystal structure 
which had recently been acquired by means of the application 
of X-rays to the study of the arrangement of atoms in crystals. 
'The crystal structures found in pure metals became modified 
in the case of alloys, particularly in these called solid solutions, 
where а second kind of atom, the atom of the alloying element, 
entered into the structure of the crystal and produced in it 
certain minute changes. With regard to such changes the 
lecturer put forward two simple principles, and was then able 
to show a striking series of inferences from his theory, which 
accorded closely with a large number of experimental. facts. 
Connections between various series of properties in metals and 
their alloys were established whieh had not fermerly been 
recognised, such as the relation between hardness and alloying 
power. Especially important is the connection. between the 
ininute distortion of crystal structure. which occurs in alloys 
and their behaviour cn melting and freezing, while such 
phenomena as plasticity, diffusion, and others fell easily into 
line with the same type of explanation. Most important of 
all, perhaps, 1s the fact that this new theory of allov structure 
affords a ready explanation cf the electrical properties. of 
metals and allovs and the changes of these properties when 
the metal is heated or cooled. These explanations cover the 
mysterious phenomena of super-conductivity found in manv 
metals when cooled nearly to the absolute zero of temperature. 


Report upon Railway Accident.—Lt.-Col. A. H. L. Mount, 
reporting upon an accident at Cardiff (G.W. Railway) on 
February 26th, when a passenger train ran into the rear of 
another, stationary, train, attributes the occurrence to the 
forgetfulness of à signalman. Тһе scene of the accident. is 
approached via a curve which obstructs the view of the men 
on the footplate, and Col. Mount thinks that track circuiting 
with the usual locking would afford an additional safeguard at 
this place. 
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A Novel Hydro-electric Installation.—An engineering pro- 
blein of more than ordinary interest has been worked out by 
the Peiton Water Wheel Coinpany's Atlantic Department, in 
a contract Just awarded for new hydraulic equipment by the 
City of Manizales, Republic of Coiombia. This little city of 
the high Andes iə wore than a hundred miles from the rail- 
road, and designs for a complete 500-h.p. installation have had 
to be worked out in sectional form to permit transportation by 
wagon, mule, and aerial tramway over the mountain passes, 
through some of the wildest country in South America. ‘The 
mountain torreut supplying power for the Manizales municipal 
light station is strongly impregnated with sulphuric acid. 
This has been traced to a sub-surface flow through a stratum 
of volcanic rock, extending far up the slopes above the city. 
So far as 15 known, the Manizales plant is the only one in the 
world which runs on dilute sulphuric acid. The Pelton wheel 
design, consequently, had to be worked out on a basis per- 
matting the use of bronze, brass, and Monel metal, instead of 
steel, at every point that would be exposed to the water. This 
Was successfully accomplished, as was the companion task of 
eectionalising the entire equipment for transportation in small 
pieces and ascinbling on the spot, without prejudice to the 
strength or etlicieney of the whole installation. Lhe turbine, 
except for these features, is a standard Pelton impulse 
Wheel of 500 h.p. It will work on an effective head of 250 ft., 
and will be direct-connected to a General Electrie 350-kVA, 
0U-cycle, three-phase generator, from which the current will be 
uistributed over the existing lines of the Manizales lighting 
system. 

The entire hydraulic installation and all auxiliaries will be 
built in the I. P. Morris Department shops of the William 
Cramp & Sons’ Ship and Engine Building Company, at Phila- 
delphia, the Pelton Water Wheel Company being one of the 
companies of the Cramp organisation. The Manizales plant 
is located near the bottom of a deep canyon, and can only be 
reached directly by aerial tramway. When this tramway 
journey has been completed, it will still be necessary to lower 
the machinery down the slope of tlie gorge on a skidway to 
the point where it will finally be put in commission. 


Educational.—B.E.A.M.A. SCHOLARSHIPS. — The British 
Electrical and Allied Manufacturers’ Association directs atten. 
uon to the fact that, in furtherance of technical education, 
it grants annually, to properly qualitied candidates of British 
birth engaged in engineering works, ten scholarships, each of 
the value of £100, in addition to the payment of college fees. 
The last date for receipt of applications is June Ist. Forms 
and full particulars шау be obtained by writing to the Secre- 
tary, The B.E.A.M.A., 36, Kingsway, W.C.2. 

"The Board of Education is arranging a series of short 
courses for teachers in technical and evening schools during 
the coming summer. Courses in engineering science and elec- 
trical engineering will be held at Oxford and Birmingham. 
At the former university courses of lectures will be delivered 
by Prof. F. C. Lea, D.Se., Dr. W. E. Fisher, Prof. W. M. 
Thornton, D.Sc., und Mr. W. H. N. James, and it is hoped 
that a number of prominent men will give uddresses and lec- 
tures. In Birmingham the work will be under the direction 
af Prof. Burstall, M.A., and Prof. Win. Cramp, D.Sc., assisted 
by members of the university staf., Applications for attend- 
ance at these courses inust be made not later than June Ist 
on Form Joe. U. Full particulars are given in Form 105е. U., 
Which is obtainable from the Board. 


_ A Broadcasting Problem.—We have received the follow- 
ing from a correspondent: * A few days ago some of the daily 
papers contained fragmentary allusions to an interesting wire- 
less phenomenon, which, up to the present, has not been 
уеп а wholly acceptable explanation. Mr. D. H. Bloomer, 
of Warley Woods, Birmingham, who owns a three-valve set, 
had been listening to the local broadcasting station when he 
heard in the telephones a voice which he recognised as that of 
the lady next door, where a simple crystal set is installed. ‘I 
они to be frying some tish now, but I'in not, was the 
remark which Mr. Bloomer heard. He immediately left his 
"t and found the lady in the act of putting down the tele- 
phones. She had made the remark while Wearing ther. 

7 it was presumed that her voice, impinging upon the tele- 
phone diaphragms, became incorporated in some way with an 
eslating current in the set, which caused it to be radiated 
from the aerial, which is about 30 ft. away from, and approxi- 
mately parallel to Mr. Blooiner's aerial. It is not clear, how- 
ever, from what source the current could have been supplied. 
The adea of a eryetal-detector circuit being made to сагу 
osetliutory currents of radio frequency has been hitherto 
deemed absurd, yet the indications in this phenomenon seem to 
point to the conclusion that such a state of things must have 
obtiined when the voice was radiated. Transmission from the 
crystal set can be repeated at will, and by speaking near the 
phones, a person can le clearly heard on Мг Bloomer’s loud- 
speaker even when the Birmingham station is being received. 

The first suggestion was that earth currents might be 
responsible, the two sets being connected to the water main. 
In that case the voice would not be radiated at all but merely 
conveved from set to set along the lead pinine, The impact of 
the sound waves проп the telephone diaphragins weuld be 
aufn tent to «set up variations in the current flowing in the 
magnets, and in this wer the voice would be Incorporated. The 


suggestion seemed feasilde enough until the earth connection 
ou the crystal set was removed. Results were вй the same. 
The earth lead from the valve set was taken off and again there 
was reception. Not until the earth leads of both sets were 
removed at the sume time did reception cease, but this was 
only to be expected. It was thought then that radiation from 
Mr. Bloomer's aerial might be energising that of the crvetal 
set and thus setting up re-radiation, which would carry the 
voice. But the valve set was carefully adjusted so that oscilla- 
tion could not be detected, and radiation, if any, must therefore 
have been negligible—and reception was quite unaffected. | 

'" Yet a third suggestion was that the crystal set was being 
heterodyned and made to radiate by the powerful waves of the 
broadcasting stations. This was quickly discountenanced, for 
transmission was accomplished when all the broadcasting had 
closed down. The whole thing awaits solution, and presents a 
fascinating puzzle to wireless amateurs. It would be interest- 
ing to know if similar results have been noticed elsewhere, 
and ijf so, over what distance they have been recorded.” 


Patents in the Irish Free State.—The Institute of Patentees 
points out that considerable anxiety has been felt in connec- 
tion with patents in the Irish Free State, and states that :— 

l. Pending legislation, which is being considered, dealin;: 
with patents, trade marks, and designs in the Free State, no 
action is necessary with regard to patents, &c., granted or 
approved before December 6th, 1922. o. 

2. Where applications have teen lodged, but a decision was 
not given by the Patent Ofħce before December 6th, 1922, par- 
ticulars should be furnished to the Ministry of Industry and 
Commerce (Department of Trade and Shipping), Dublin. 

3. Applications arising after December 6th, 1922, should be 
addressed to the above-named Ministry. | 

In connection with section 8, applications аге received, 
in the first instance, and their receipt is duly noted without 
payment of fees. The scale of fees requisite in such cases will 
be notified to applicants before the applications are finally 
dealt with. 


Electricity in Agriculture.— The difficulty which is experi- 
enced in this country in giving a supply of electricity to 
farmers, on account of the scattered nature of the load, is 
exercising electrical engineers in other countries also. As the 
Electrical World points out in a recent issue, the labour-saving 
problem is as acute in the agricultural industry as in other 
industries. but whereas electricity has been able to help the 
latter, it has not yet keen possible to bring it to the door of 
the farmer economically on account of the small use of energy 
on the farm compared with the cost of the service. If the 
problem can be solved and the use of electricity on the farin 
ean be properly developed. American * agricultural envineers”’ 
believe that the result will be a real revolution in agricultural 
production methods. With labour costs constantly rising and 
living conditions on an ascending plane. the farmer, like the 
manufacturer, must ''increase the productive ability of the 
human worker by taking from him the tasks that mechanical 
equipment can accomplish much more economically. so that 
Һе can devote his time to keeping machines at work.” 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—Farapay MEbaL.—On 
May 10th, in the presence of a large attendance of members. 
representatives of the various institutions and societies, and 
a number of distinguished guests, the presentation of the 
Faraday Medal, the second award of ihe highest honour it is 
in the power of the Institution to bestow, was made to Sir C. 
Parsons. Mr. J. S. Highfield, Dr. S. Z. de Ferranti, and Mr. 
F. Gill made short speeches, and after receiving the medal 
from the hands of the president, Sir Charles briefly acknow- 
ledged the presentation. 

Dr. J. A. Fleming, F.R.S., then delivered the 14th Kelvin 
lecture, which we hope to publish in due course. 

CONVERSAZIONE.—The annual conversazione will be held on 
the evening cf June Bth at the Netural History Museum. 
South Kensington. 


Junior Institution of Engineers.—On Thursday last 
week, at the Café Monico, London, the Institution held its 
annual dinner; the president. Capt. H. Riall Sankey, C.B.. 
С.В.Е., К.Е. (retd.), was in the chair, and was supported by 
Messrs. W. J. Tennant (vice-president), Mr. H. V. Pointon 
(chairman), and several past chairmen, whilst the guests in- 
cluded Sir J. Fortescue Flannery, Bart. (president designate). 
Sir John E Thornycroft, K.B.E., Mr. Basil Mott, C.B.. Mr. 
E. Fiander Etchells, Lieut.-Col. C. E. P. Sankey, D.S.O., 
Major W. G. Wilson, and other prominent engineers. 

After the loyal toast, Mr. Etchells (president of the Institu- 
tion of Structural Engineers) proposed " The Institution '' in 
a racy speech, in the course of which he showed that “in. 
formal meetings" of young engineers were first. held as lang 
ago as 1771, and that from them had sprung not only the 
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* Juniors,” but also the Institution of Civil Engineers itself. 
Engineering was safe in the hands cf the young men, and 
theirs was one of the '' livest '' institutions. 

Mr. H. V. Pointon responded, expressing gratification at 
the manner in which the innovations introduced by the 
Junior Institution had been taken up by other Institutions. 


Their wish was to cater fcr the young man in every branch | 


of the profession. 

Proposing " Modern Practice in Heat Engines," Sir John 
Thornycroft paid a tribute to the valuable work done in this 
connection by the president, and Capt. Sankey, in respcnding, 
stated that a committee of mechanical and marine engi- 
neers and naval architects was abcut to carry out extensive 
tests on marine engines. The report of the Institution of 
Civil Engineers on engine and boiler trials, which had fallen 
flat because the prospective users had nct been taken into 
counsel, was being revised and extended to cover internal- 
combustion engines; six punels were at work drawing up the 
test sheets. 

Mr. W. J. Tennant proposed ‘‘ Our Guests," recalling ex- 
periences of the early days of high-speed engines, and 
remarked that the Junior Institution was in favour with the 
leaders of the profession. Sir Fortescue Flannery responded, 
emphasising the object of the engineer—to accomplish some- 
thing for the sake of the work; if thev loved their work and 
sought to excel, they would reap the joy of achievement. The 
spirit of co-operation and fraternity ainongst engineers of all 
kinds ought to be developed. Lieut.-Col. Sankey also briefly 
responded. 

Lastly, Mr. С. О. Mourant (vice-chairman) proposed '' The 
Chairman,” and Capt. Sankey acknowledged the compliment. 

Musical items were admirably rendered by the London Glee 
Singers and Miss Joyce Flawn, who also acted as accompanist, 
and the function was very successful. 


Association of Teachers in Technical Institutions.—The 
annual conference of the Association will be held at Leicester 
from Saturday, May 19th, to Wednesday, May 23rd. The 
new president, Mr. W. R. Bower, will deliver an address, and 
Lord Eustace Percy, M.P., Parliamentary Secretary to the 
Board of Education, will give an address; the rules will һе 
amended, and resolutions calling for the correlation of tech- 
nical education with other branches of educational work, and 
deploring the delay in the development of day continuation 
schools, will be considered. 


Institution of Civil Engineers.—In the ‘‘ James Forrest ” 
lecture which he delivered on May 4th, Sir Richard Glaze- 
brook, K.C.B.. F.R.S., dealt with '' The Interdependence of 
Abstract Science and-Engineering,’’ which was also the sub- 
ject of the first lecture, delivered by Sir William Anderson 
3) vears ago. Sir Richard reviewed the progress that had been 
made in the interval, referring especially to the development 
of facilities for scientific training, to the appreciation expressed 
by workers for such training, the work of the Universities, 
the formation and extension of the Naticnal Physical Labora- 
tory, the establishment of the Department of Scientific and 
Industrial Research, the functions of works research labora- 
tories, and the work of the Reseurch Associations. Afterwards 
he dealt with a number of instances—selected out of a maes 
of sinnlar examples—of the practical results of research, in- 
cluding radio-telegraphy, which he outlined from the founda- 
tion laid by Clerk Maxwell to its present position, the deter- 
inination of the permissible current-loading of cables, the in- 
vestigation of allovs, the flow of liquids, the structure of 
metals, aeronautical problems, and the turbine. He concluded 
with the remark: '' Modern civilisaticn is based on abstract 
knowledge, and all experience goes to enforce the dictum of 
my predecessor 30 years ago, that ' the days are past when 
an engineer can acquit himself respectably by the aid of 
mother-wit alone. or of those constructive instincts ' which in 
the past led cur predecessors to such brilliant results.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials. to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


The Industrial Australian states that in March the Lord 
Mayor of Sydney recommended to the Finance Committee 
immediate consideration be given to the salaries of the 
general manager and deputy general manager of the electricity 
department. The Lord Mayor stated : ‘‘ Considering the mag- 
nitude of the service, and the satisfactory financial position, 
together with the great responsibility of the general manager 
and the deputy general manager, I recommend that the salary 
of the former be increased to £2,500 per annum, and tho latter 
to £1,666 16s. 8d. per annum, such increases to date from 
January Ist, 1922, as recommended by the Electricity Supply 

ommittee." The matter was to be dealt with at a special 
meeting, at which consideration was to be given to the salaries 
received Ьу the chief officers of the City Council. 

Mr. Н. A. Pryor, who has been on the staff of Messrs. 
Siemens and their. associated companies for the past 15 years, 


md 


has been appointed manager of the Manchester branch of 
Siemens & English Electric Lamp Co., Ltd., which firm acts 
as selling agent for Messrs. Siemens Brothers & Co., Ltd. Mr. 
WM. KIRKHAM, the late branch manager, on relinquishing his 
appointment with the company, was presented by his col- 
leagues with an illuminated testimonial and silver tea and 
coflee service. 

On the evening of May llth, at Barrow, the staff and 
employés of the Barrow Corporation Electricity Undertaking, 
numbering about 100, met under the chairmanship of Mr. 
J. F. Heslop, muins superintendent, to honour Mr. Н. R. 
Вскхгтт, the borough electrical engineer, on his completion 
of 25 years’ service with the Corporation. ‘The chairman re- 
ferred to the development of the Corporation undertaking 
under the guidance of Mr. Burnett, who, during the whole of 
his service, had not had a dispute at the works. Не had 
always been keenly interested in industrial matters and indus- 
trial development, and: he һаа done much to consolidate the 
good feeling and good fellowship that existed among the 
staff and employés. The speaker referred to Mr. Bur- 
nett's work in connection with the scheme placed before 
the Electricity Coninissioners for the whole of the neighbour- 
ing district, and he believed that in future years tliis work. 
would bear abundant fruit. Mr. D. Brearley (works super- 
intendent), Mr. G. E. Smith (consumers’ engineer), Mr. J. 
Airey (chief clerk), und others also spoke. Mr. E. W. Arm- 
strong, the mains foreman and the oldest employé, then 
asked Mr. Burnett to accept a silver salver and a silver coffee 
jug. Mr. Burnett expressed his appreciation. He remarked 
that 25 vears was a fairly large proportion of a man's working 
life, and 25 years in а corporation’s service perhaps seemed a 
little longer in some respe:ts, because whilst there was greater 
security of tenure and greater regularity of employment, there 
was а liability to criticism without the opportunity of defence. 

Stafford Town Council has increased the salary of Mr. 
W. H. Rossis, chief electrical engineer, from £550 to £700 
per annum, with the present emoluments— £100 increase—as 
from April 1st last, and the remaining £50 on April 1st, 1994. 

Stoke Newington Borough Council General Purposes Com- 
mittee recommends that Mr. E. G. MACKENZIE (technical 
assistant at the electric station) be granted an increase of 
salary as from April Ist, 1922, of £50 а year, the increase 
not to be added to his basic salary and to carry no 
bonus, the apportionment of the said increase between basic 
salary and bonus to be decided when salaries are next under 
general review. 

At the annual dinner of the National Union of Manufac- 
turers, at the Hotel Cecil, on June 15th, Mr. GEORGE TERRELL, 
the president, will be presented with his portrait, painted ty 
Solomon J. Solomon, R.A. The portrait has been subscribed 
for by members and is being exhibited at the Royal Academy 
this year. 

We read in the Industrial Australian that Mr. A. SIMPSON, 
H.M. Trade Commissioner at Sydney, received instructions 
to proceed to the United Kingdom on a short official visit. 
He was to leave Sydney on April 7th. 

The same contemporary also states that Mr. J. F. SHEA, 
a member of the council of the Working Men’s College. was 
recently appo:nted chief electrical engineer of the Soutu 
Australian railways. Mr. Shea was originally an apprentice 
at Newport workshops, and gained the Railway Commis- 
sioners' scholarship, which entitled him to attend the full-day 
diploma course in engineering at the Working Men's College. 
He obtained the diploma of associuteship in 1914, and was 
subsequently appointed engineeer of ways and works in the 
Victorian Railways. 

Messrs. F. C. Lawrence, A.M.LE.E., A.C.W.A., and 
F. A. В. Paton, B.A. {Cantub), have severed their connection 
with Metropolitan-Viekers Electrical Co., Ltd., and have 
entered into partnership as consulting cost accountants, with 
offices at 11, Victoria Buildings, Manchester. (Telephone : 
Central 732.) 


Obituary.—Sir W. BurLIN.—The death occurred suddenly 
at Guernsey, on Sunday, of Sir William Butlin, a. well-known 
ironmaster, author of numerous papers on technical and social 
subjects, a specialist in the production of castings for tube 
railways, and a director of Louis Cassier & Co. He was 72 
years of age. | 

Н. T. WiLKINSON.—We leam with great regret that Mr. 
H. T. Wilkinson, M.I.E.E., of Messrs. H. T. Wilkinson and 
Partners, and managing director of the Wardle Engineering 
Co.. Ltd., died suddenly from heart failure near Port Said 
on his way home from а successful business tour in India. 
Mr. Wilkinscn was at one time hon. secretary of the Engi- 
neers’ Club, Manchester, and was one of the founders and a 
member of the General Committee of the Engineers’ Club, 
London. 


Wills.—The lato Mr. RICHARD AGAR, of Agar. Cross & Co., 
the well-known River Plate merchants, left £186,443 gross 
and £182,928 net personalty. 

: The late Mr. G. H. Evans, a director of Joseph Evans and 
Sons (Wolverhampton), Ltd., left £34,951 gross and £22,749 
net personalty. 

The late Mr. Е. S. THomas, of the Saxonia Electrical Wire 
ое Greenwich, left £3,474 gross and £3,220 net per. 
sonalty. | 
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NEW COMPANIES REGISTERED. 
Newport Electrical Co., Ltd, (129,843).—Private com- 


panv. Registered May Sth. Capital, £2,000 in £1. shores. To take over 
the business of an electrisal and consulung engineer and contractor. carried 
en by H Winslow ot 3, Dock Street, Newport, Mona as * H. Winslow and 
Col The Bist dieters че H W. Winsiow, 85, Marlborough Road, 
Newport, Men., R Bunt, D, Сагай Road, Newport, Mon; ; J.P. Brown, A 
Dauncomte Piace, York. Quah aton, £0. Remuneration (except managing 
s retary as fixed. by the company. Secretory: J. P. Brown. Кермеге 
olhe. 3. Dak эй, et, Newpert, Mun, 


Seaton and District Electric Light Co., Ltd. (139,819).— 
Riget May Fih. Capital, £10,000 in £1 shares. To carry on the business 
OF supposes af ebeccricity in all its branches; “Phe first directors are :— Brig.» 
Gen te B. Smith, СОНО, n The Cottage,” Seaton, Devon; C. Gane, 97, North 
Gat, Roens Park, NWM; А M. Doves, Dalia’ Beer, Devon; Major- 
Cen. H, B. H. Wright, C.B., CMG., Naton Down House,” Seaton, Devon. 
Minimum cosh subscription, £5,000, Qualifiation, £X). Registered office : 1, 
Violet berrace, Fore Street, Seaton, Devon, 


Hambling Clapp & Co., Ltd. (189,835).—Private com- 
poni. Registeret Mas Ath. Capital, £1,000 in £l shares. To take over the 
business of manufacturers and. factors of, and agents for wireless. sets and 
Apparatus. and elatrical appliances: and accessories carried on by Hambling. 
Chipp & Co. at 110, Strand, W.C. The subwribers (cach. with one share) 
эге BL Clapp, ** Meadinoor," Brighton Road, Purley, wireless engineer: 
К.А. Maver, Stileman’s М orks, Wicklord, Essex, wireless engineer, B. Clapp 
syns as dire for, Qualification, 1 shure. Registered office : 110, Strand, W.C. 


Marchand & Chabloz, Ltd. ( 139,783). — Private. company. 
Registered May Sth. Capital, £190 in £l shares. To carry on the business 
of electrical engineers, manufacturers of, and dealers in electrical, magnetic, 
&Alvann, wireless, and other apparatus, watch and clock makers, Ас. The 
late ditectors ACC L—À rn. Marchand, Эм, Gledhow Gardens, Kensington, S.W.; 
Fo Cheblos, 141, Hornsey Road, Finsbury Park, N.4. Secretary: А. Corbat, 
Registered office: 227a, Сиу Road, ҺСА. 


Mackerron & Scott, Ltd. (12,680). Private company. 
Registered in. Edinburgh May 8th. Capital, £3,000 in £1 shares. To carry 
on the business of electrical, mechanical, consulting, and contracting engineers, 
manufacturers of, and dealers in electrical, mechanical, and scientific apparatus, 
machine equipment, &e. The subscribers (each with 1 share) are:—H. L 
М.К. rron, $9, Dumbarton Road, Glasgow, electrical engineer; R. Scott, 17, 
Melrose: Gardens, Relvinside, Glasgow, N., electrical engineer. The first 
heevtors are net. named Qualification, 100 shares. Secretary: W. K. C. 
Murdah. Registered office ; ЭМ, West George Street, Glasgow, 


Saunders Patents, Ltd. (189,881).—Private com апу. 
Registered May 9th. Capital, £1,000 in £1 shares. To acquire from W. F. 
Saunders the benefit of a certain ‘invention for improvements in wireless 
telephony. The permanent directors аге :—W. T. Saunders, 23, Victor Road, 
Feddington, electrical engineer (managing director); F. C, A. Harrington, 
17. The Barons, St. Morr erets, Twickenham, director; Н. Grigg, no address 
Kiven. Qualification, £54), 


Radio Slot Machines, Ltd. (149.845).—Private companv. 
Registered May 8th. Capital, £2,000 in £] hares (1.200 preference and 
№0 ordinary). To acquire aml turn to account coin-operated time switches 
for uw in connection with radio apparatus, and to adopt an agreement with 
lower Carriers, Ltd., G. С, Barclay, H. T. R. Cripps, and R. C. Grawby, 
The first directors are :—G. E. Barclay, 13, Earl Street, Westminster, S.W.: 
К C. Monro, ~ Kelvedon,” Clavirate, Surrey; G. J. Williams, 244, Lancaster 
Road, Kensington, W.; Amy K. Ferguson, *! Reendesert Lodge," Bantry, 
Ireland Call ditectors of Tower Carriers, Led): H. T. R. Cripps, “ Grav- 
«ne, Bray, Berks; R. С, Grascby, $5, Horseferry Road. S.W.l; J. D. 
Monro, 21, Brechin Plice, S W 7, Qualification, 1 share. Remuneration as 
fixed by the company. Registered office : 13. Earl Street, Westminster, S.W.]. 


E. Shipton & Co., Ltd. (189,862) .— Private company. 
К. pistered May 9th. Capital, £1.000 in £1 shares. To adopt ап agreement 
with F. Shipton, trading as E. Shipton & Co. and to carry on the business 
of tekephone, wireless, elvtrical, mechanical, and general enuineers, &с. The 
frat directors. are :- Е. Shinton, >, Princess Mav Road. Stoke Newington, 
N.16 (permanent); E. J. Baker, 4, Oxford. Road, Snakes Lane, Woodford 
Qualification, £5. Secretary: H. C. 
Street, Covent Garden, W.C. 


* 


Mundy. Registered Осе: 14, King 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Scarborough Electric Supply Co., Ltd.—Trust deed dated 
April 2578, 1924. to secure £m). first mortgage debenture stock, consti- 
tuting a speilic charge on the company’s lind and generating station at 
S amer Road, Scarborough, and a floating security on the company's 
undertaking and property, prosent and future, including uncalled capital. 
Trustees: Trust Union, Ltd. 


St. Helens Motor and Electrical Engineering Co., Ltd.—— 
Debenture dated. April Ain, 1973, to «cure £0, charged on the company's 
vrderraking; and property. present. and future, including uncalled capital, 
botbder: HE D. VIN, 22, College Street, St. bens, 


Luminor Signs (British), Ltd.—Particulars filed on Mav 
Ch. Ve, of ELAN gebiontures, third series, authorised December 5th, 1923. 
bars өп the (company's property, present aml future, including uncalled 
Кара, the amount. ol the present issue being £100. 


Magnetic Transmission Co., Ltd.—Particulars filed of 
A10 (ии! I ho пеге autorise Oh toher ]I"th, PR, apd covered by trust deed 
diated Aural 27th, line's, charged өп the company's undertaking and property, 
Present ww] future, anc'uding uncall d. capital, the amount of the present 
Due being £504 Trusts s: Sir Edward Smith, DL. J.P, 1, Whitehall 
Vine, S W., and M. R. Margessen, 2, Great Cumberland. Place, W.L. 


Cutting Bros., Ltd.—Issue on September 21st, 1920, of 
EMOD del stures, part of a series already registered. (Notie filed May Sth, 
ret ) 


City of Carlisle Electric Tramways Co., Ltd. (62,601).- - 
Reruns datet Fereuaes 1 Һ. 10923. Capital, £00,000. in £1 shares. All shares 
taken up, £60,000 paid. Mort ies. and charges, £45,400. 


Gent & Co., Ltd. (79,797). —Return dated April 2nd, 1923. 
(spiral. 647 саи) in 2,000 preference and 30,000 ordinary. shores of £1 
(th 4 40 preference sed 20 76 ordinary shores taken up. £6,&87 paid on 
W? preference and 509 атага shires: £18,416 considered as paid on 
J.470 preference and 14.98 ordinary shares, Mortyapes and charges, £16,500. 


Para Electric Railways and Lighting Co.. Ltd, (85.303). 
-oReturn diee April 9th, PERI. Caps sd, £790 000. in 390,000 preference and 
FOAM ordinary shires of £1 each T5 000 preference and 39.000 ordinary 
shares tak 5 up, £250 paid, £683 Wey considered. as paid. Mortgages and 
charges, £ 5%), wy 


W. T. Henley's Telegraph Works Co., Ltd. (13,795).— 
Return. dated. March 16th, 1.23... Сарина, £1,000, 000. in 40,080 pret rence 
shares of £5 euch and МИМ ordinary shares of £l vach. 4,000 petri 
and 630,000 ordinary shares taken up; &£3 per share called u 2 ме 
preference and £1 per share on 413.080 ordinary shares; £o pord, 
£237,520 considered as paid өп 120. preference апа 2368520. ordinary shar э. 
Mortgages and charges, £150,000, 


J. H. McBean, Ltd.—H. Applevard, of Dewsbury, was 


appointed ceceiver on April ИҢ, E823, under powers contained. in charge 
dated February Wth, 1922. 


CITY NOTES. 


In their report for the year ended 

Lancashire March, 1923, the directors state that the 
Electric Light trading protit of the Parliamentary Co. 
and Power Co., (the Lancashire. Electric Power Co.) for 
Ltd. 1922 amounted to £145,632, plus £5.16 
brought forward. There has been put to 

reserve fund £52,000; to income tax reserve, £7,252; and 
carried forward £5,107; leaving a balance cf £50,659 Which 
has been paid to this company in respect of interest and divi- 
dend, less income tax. ‘Lhe total amount at the credit of the 
reserve fund of the power company now ainounts to £200, (GU. 
The balance of the Lancashire Electric Light X Power Co., 
Ltd., for the year, after crediting interest und dividend 
received. from the Power Co., aud paying the interest on de- 
bentures, and other expenses, is £52,453, plus £3,458 brought 
forward, making £00,911. Out of this a dividend of 6 per 
cent per annui (income tax free) on the cumulative von- 
vertible first preference shares absorbs £275,035; a dividend 
of 74 per cent. per annum (less income tax) on the 7 per 
cent. cumulative participating preference shares requires 
£7,734; a dividend of 74 per cent. per annum (less im-ome 
tux) on the ordinary shares requires £8,572; there js put to 
reserve £10,000, and £5,997 is to be carried forward. In order 
to meet the capital demands of the power company for 
further extensions, a resolution of this company was passed 
in January last increasing the capital to £1,100,000. ‘The 
directors having received an offer to purchase 225,000. shares, 
namely, 75,000 of each class of share, upon advantageous 
terms, have accepted the offer. 75,000. first preference and 
19,000 ordinary shares have been allotted and аге included 
in the balance sheet, and the remaiuing 70,000 7 per cent. 
preference shares have been allotted since the close of the 
financial year. In spite of the fact that the textile, engineer- 
ing, and coal trades upon which the power company mainly 
depends for its load have been passing through а есуеге 
period of depression, there has been a large expansion im 
output. The ећсепсу of the generating station has been 
fully maintained and in a return recently issued by the 
Electricity Commissioners for the vear ended March. ЗІМ. 
1922, the Power Co. ranks third in Great Britain as 
regards low coal consumption and high thermal efliciencv. 
The Power Co. has arranged a contract for a further supply 
to the Rochdale Corporation and а bulk supply is now being 
given to the Radcliffe Urban District Council. The Power 
Co. is also extending its mains to Chorley, where a supply 
will be available in August next. In order to meet these and 
other demands a contract has been made for a supplv of elec- 
tricity from the. Manchester.Corporation’s power station at 
Barton, which will shortly come into operation. The results 
of the Parliamentary Co.'s business have been as follows :— 


1921. 192. 
kWh generated. or purchased 62,57 1.066 Ba UT SA t 
Max. load in horse power ... HM - 38,100 45.554 
H.p. connected ee Ма Ше з 54,700 G3 OD 
Receipts ie sii 2s £24,877 £372,151 
Expenditure £200,549 £150,549 
Profit оп trading £13,328 £145,512 


Meeting held yesterday, Thursday. 


@ 
the report for 1922 shows that the snr- 
Cawnpore plus on working is £21,648. After ест: 
Electric Supply ivg debenture interest, &e., £16,104 i. 
Corporation, Ltd. carried to. profit and loss account. F ron 
January Ist to April 30th, 1923, the esti- 
mated revenue from the sale of electricity was £26,000, against 
£18,650 for the corresponding period of 1922, an increase of 
£7,300. As the year's expenses included interest on very econ- 
siderable capital expenditure, the benefits of Which sre. өшү 
now appearing in the increased earnings for 1033, £32,348 hae 
been transferred from general reserve to profit and loss, bring- 
ing at to £21,751. Cneluding £3,279 brought forward). Atter 
paying the preference dividend, and a total of 10 per cent. 
for the vear on the ordinary shares, £667 remains to carry 
forward (subject to taxation). 


The directors’ report for 1922, which was 

Northern General submitted to the meeting on Wednesday. 
Transport stated that the trathe receipts (less work- 
Co., Ltd, Ing expenses), dividends, and — other 
revenues amounted to £34,166. After de. 

ducting administration expenses, £6,141 for loan and deben- 
ture interest, and making a provision of £15,224 for renewals, 
there remained a balance of £3,031. To this was added 
£17,560 brought forward, making an available total of £230.00. 
Which it was proposed to allocate as follows: debenture re- 
demption sinking fund, £1,752; dividend of 6 per cent. on the 
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reference shares (including 3 per cent. already paid), £6,522 ; 
dividend of 5 per cent. on the ordinary shares, £11,356; 
carried forward, £970. | 
The working results compare unfavourably with those of 
the previous year. ‘lhe rolling stock is now in first-class order, 
having been thoroughly overhauled at great expense. During 
the year debenture stock to the amount of £2,050 was pur- 
chased and cancelled, making a total of £13,550. Investments 
stand in the books at £403,516. 
The directors’ report for 1922 states that 
Potteries Electric the total revenue was £256,197, a decrease 
Traction of £44,005; and the working expenses 
Co., Ltd. £207,547, а decrease of £25,756. After the 
deduction of all expenses ura to 
'enue, including £11,025 for debenture interest, and a pro- 
оп of £5,000 бе renewals (ав compared with £10,000), 
there remains £10,753, as compared with £27,541 in the pre- 
vious year. To this is added £6,873 brought forward, making 
£17,626, which it is proposed to apply as follows: dividend 
on preference shares at the rate of 5 per cent. per annum, 
£12,250; £5,376 to be carried forward. ‘The reserve at 
December 31st, 1922, stood at £113,133, and the renewals fund 
at £49,081. The report refers to the depressed state of trade 
in the district and to the increasing competition of motor 
vehicles. The capital expenditure during the year amounted 
to £19,931, chietly in respect of additional ommibuses and 
land for a new garage. Meeting to-day (Friday). 
Mr. Vincent W. Yorke (chairman) said 
at the annual meeting on May 9th that 


Vera Cruz 
Electric Light, the company's business had been affected 
Power and by the shipping slump and by political 


Traction, Ltd. conditions. There had been an improve- 
ment in the lighting and power business, 
but the tramways had suffered. severely, and the decrease of 
£20,000 in the gross profits was wholly attributable to this 
section of the business. Their interest in the sea-bathing 
resort near Vera Cruz had also caused a loss, and a small 
amount of £3,000 was lost by the failure of a local bank. 
While it would be unwise to speak hopefully of future pros- 
pects, there were certain indications which led the speaker to 
believe that a general improvement in conditions at Vera 
Cruz might not be far distant. The recognition of the 
Mexican Government by foreign Powers was imminent and 
would give greater confidence to those who did business with 
У | И Р . 
5 In their report for 1922 the directors re- 
Johnson and port that the profit on trading account, &c., 
Phillips, Ltd. after making provision for bad and doubt- 
ful debts, and after charging to revenue 
upwards of £9,000 for maintenance of buildings, plant, &c., 
amounted to £82,977 plus £15.138 brought forward and 
£4,779 profit on realisation of investments, making £102,895. 
Out of this, remuneration of directors, and auditors’ and trus- 
tees' fees require £1,662; interest on 8 per cent. debenture 
stock, £28,000; reserve re 8 per cent. debenture sinking fund, 
£15,226; income tax and corporation profits tax (estimated), 
£5,828; depreciation on machinery and plant, &c., £12,159; 
leaving available a balance of £39,989. A dividend at ће 
rate of 5 per cent. per annum on the 437,500 ordinary shares, 
less income tax, requires £21,875, leaving to be carried for- 
ward £18,114. Mr. Charles Stewart has been appointed an 
additional member of the board. The directors express their 
deep regret at the loss of a valued colleague by the death of 
Mr. G. E. Davis. Annual meeting held yesterday, Thursday. 


The report of the directors for the year 


Siemens ended December 31st, 1922, states that the 
Brothers and depression referred to in the last report 
Co., Ltd. continued to affect the company's business 


during 1922, and was accentuated by the 
engineers’ lockout with its resulting disorganisation. Although 
the value of the orders secured showed an improvement on the 
Previous year, the output from the shops was considerably 
reduced owing to the diminution of the orders in hand on 
January Ist, 1922, as compared with those on January lst, 
1021. Every exertion was made to fill the shops, but orders 
Were scarce, especially in submarine telegraph cables and auto- 
matie telephone exchanges, and these had only been secured 
at greatly reduced prices. This, together with the smaller turn- 
over and decrease in value of stocks, was responsible for the 
diminished profit. Foreseeing dull trade, the directors acted 
drastically, and. establishment charges were reduced wherever 
Possible. The proposals pending for additional subinarine 
telegraph cables to be laid in the Atlantic and Pacific Oceans 
obliged the directors to recognise the necessity for providing 
* new cable ship to replace the old S.S. Faraday (which was 
ltunched in 1874), so as to put the company in a position to 
*hare in the anticipated revival in this class of business, and 
a new ship was ordered in August from Palmer’s Shipbuild- 
Mg and Iron Co., Ltd. She was completed and delivered on 


^pril 13th this year, is rather larger and much speedier than . 


the old Faraday, and possesses all the improvements in design 
‘nd equipment which the technical staff have advised neces- 
“ary for efficiency in carrying out future contracts. The busi- 
ness тп lead cables is improving: the shops have been occupied 
to ful] capacity; movement is observable in lighting, traction 
and telephone schemes, in which these cables will be required: 
and, in order to be ready for the increased demand, it has been 


decided to incur an expenditure of about £200,000 in the erec- : 
tion of additions to the lead cable shops and their equipment 
with machinery. ln order to effect economy in working and 
improved results, the company's business in metallic filament 
incandescent lamps has been amalgamated with that o1 the 
English Electric Co., Ltd., under the name of `` Siemens and 
English Electric Lamp Co., Ltd.” . 

Definite assessmenis are still awaited for the company's 
liability to Excess Profits Duty for the years 1918, 1919, and 
1920. Meanwhile a further sum of £100,000 has been paid in 
respect of this, making a total payment on account of 
£29,000. The profit for the year per profit and loss account 
was £14,041, plus £334,112 brought forward. Deducting the 
half-year's dividend for six months ended June 3Uth, 1922, on 
£300,000 10 per cent. cumulative preference shares, £15,000; 
payments on account of Excess Profits Duty, £100,000; interest 
on and redemption of 4} per cent. debenture stock, £67,439; 
income tax liability for 1922, £38,405; leaves the balance cf 
profit at £127,310, which it is proposed to carry forward in 
view of the unsettled liability for Excess Profits Duty. Meet- 
ing: Tuesday, May 22nd. 


The report for the year ended December, 
Callender’s 1922, which was submitted at the annual 


Cable and meeting, held yesterday, showed that the 
Construction balance at credit of profit and loss account 
Co., Ltd. was £251,788. Interest on debenture 

stock absorbs £13,500; 6% per cent. 


preference dividend, £26,000; 74 per cent. preference dividend, 
£30,000 ; appropriation for depreciation of buildings, plant 
and machinery, £30,000; appropriation for depreciation of 
office furniture, £500. These deductions leave £151,788 plus 
£150,113 brought forward, making £301,901. The dividend 
on the ordinary shares, 15 per cent. (less tax) is £75,000, and 
there is to be carried forward £226,901. The directors con- 
sider that the results obtained are satisfactory, especially in 
view of the serious competition and the general depression 
which prevailed in most branches of industry during the year. 
The company was, however, fortunate in obtaining contracts 
for home and abroad which ensured a fairly steady flow of 
work to the factory. The improved appliances and plant 
recently installed.there enabled these orders to be dealt with 
economically, and materially assisted in producing the results ` 
shown Jn the balance sheet. The use of “ super-tension "' 
cables is increasing, although the volume of such business 
anticipated from the general reorganisation of electricity supply 
under the Commissioners has not vet produced the large 
orders which were expected. "There 1$, however, every reason 
to believe that some of these developments, which will result 
in large quantities of cables being required, will be placed in 
hand in the near future. The electrification of British rail-- 
Ways 1s also rapidly nearing practical fulfilment. The adverse 
rates of exchange and other well-known difficulties on the 
Continent rendered it impossible to carry on business in the 
countries in which the company had previously done a con- 
siderable trade, and these difficulties will continue. On the 
other hand the business with the Colonies and elsewhere over- 
seas was considerable. Business jn rubber wires, їп which. 
the Anchor Co. specialises, was much restricted. during the 
year largely due to the decrease of building operations. There 
are ajready indications of an improvement, and every effort 
is being made to enlarge this trade at home and abroad. 


The report of the directors for the vear 

Great Northern 1922 says that, thanks to measures taken 
Telegraph Co., by the Russian Government in the clear- 
Ltd., of ing of minefields, it has been possible to 
Denmark. repair the Petrograd-Libau cable after an 

| interruption of eight years’ duration; the 
restoration of the company’s cables broken during the war is 
now complete. The cable-laying steamer Edouard Suenson 
was put into commission in October. She supplants the 
H.C. Oersted, and was built in the naval dockvards at 
Copenhagen; the two steamers were working for about 990 
days during the year, and the Store Nordiske and the Pacific 
were In commission for 26L days and 160 days respectively. 
The old Store Nordiske has now been replaced by another 
steamer bearing the same name. | 
During the year the company fully resumed its former | 
activities in Russia, both with regard to the carrying of 
Russian terminal traffic and traffic across Russia between 
Europe and the Far East. The company's office in Petrograd 
was re-opened in January, 1922, and in March of that year it 
became possible to recommence the through service to the Far 
Kast, via Irkutsk, Blagowestchensk, Harbin, and Peking by 
means of a wire placed at the company’s exclusive disposal by 
the Russian and Chinese Governments. After the restoration 
of the Kiachta line in September as a result of protracted 
negotiations between the Chinese and Mongolian Govern- 
ments the company was in possession of two reliable routes 
between Irkutsk and Peking, and a considerable improvement . 
in working was effected by the establishment of a repeater 
station at Omsk. In November last a new office was opened 
at Moscow. This is connected by a direct wire with the 
Petrograd office, establishing a quick and reliable service 
between the Russian capital and Western Europe, America. 
&c. Another wire between Moscow and Irkutsk. provided 
by the Russian Administration, affords another route hetween 
Petrograd and Irkutsk. During the present year communica- 
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tion has been established between Irkutsk and Vladivostock, 
and thus in tbe comparatively sbort time of one year the 
Russian Government and the company have fully carried out 
the programme outlined in the concession. ‘lhe lines are 
maintained by the Russian Government, and ita relations with 
tbe company bave been most satistactory iu all respects. ‘Ihe 
trafic exchange ів as vet small when judged by pre-war 
standards, bemy allected in some degree by the Anglo-1tussian 
Government cable, but a decided increase is noticeable, and 
with. the improved. conditions now obtaining 1n. Russia 1t 15 
hoped that the tratie will develop and become once more a 
source of revenue to the company. Negotiations. with the 
United Kingdom and Sweden have continued but not con- 
cluded, and negotiations with China for a prolongation of the 
agreements between the Government on one hand and this 
company and the Eastern Extension, &e., Co., on the 
other, have been postponed for the {ипе being, owing to the 
political пабор. During the year radio telegraphy has de- 
prived the cable companies of a certam amount of revenue. 
‘thas is attributed chietly to the diversion of Government busi- 
hess to State-owned radio stations. 

‘lhe threatened failure of the Danish Landmands Bank eon- 
cerned the company, although it had no direct relations with 
the bank. Accordingly the company could not refuse to par- 
tepate in the reconstruction ot. the bank һу contributing 
5,000,000 kr. (about £275,000) for which preference shares have 
been received. The negotiable value cf these shares is not 
ascertainable and so no value has keen shown against them in 
the list of investments of the reserve fund. 

The financial results of the year show a considerable de- 
crease, The trafic receipts are down by £194,000 as a result 
of the continued decrease in trafic: there is a net decrease of 
£189, in revenue. Excluding rates and taxes, the expendi- 
ture fell by £61,200. Owing to the fall in the assessable 
income of the companyv—about half a million sterling—the 
taxes paid by the company amounted to only £53,000. or 
£257 800 less than in 1921; the income tax in Denmark and 
other countries has also been reduced. The taxes are not to 
be treated as ordinary working expenses, but will be defrayed 
out. of the reserve for taxes, leaving a balance of £165,000 to 
be carried forward. 

Notwithstanding the decrease in revenue the board proposes 
to pay a dividend and bonus of 22 per cent., to allot to the 
reserve and renewal fund the miniiiuim amount according to 
the scale fixed by the Articles of Association, riz, £43,535, 
and to carry forward a balance of £509,760, or practically the 
кате amount as was brought forward from the previous vear. 

Upon the assets side of the balance sheet credits at banks 
and cash in hand are shown at £1,275,000, as against 
£1,950,000 in the previous year. "This decrease is accounted 
for by the purchase of bonds for the reserve and renewal 
fund, and also by payments made in connection with the new 
cable steamers. 

The remainder of the dividend and bonus (7) per cent. and 
4 per cent., 5 per cent. having been гаш) will be payabe at 
the offices of the company’s bankers on and after June Ist. 
The meeting is to be held at Copenhagen on May Bist. 


The Société Franco-Suisse pour lIndus- 
trie Electrique, of Geneva, which has а 
share capital of 25,000,000 fr., is unable to 
make any distribution for 1082, as was 
aleo the case in the two preceding years; nevertheless, It was 
possible last year to reduce the deficit of 872,000 fr. for 192] 
to 111,000 fr. | 

The Motor Applied Electricity Co., of Baden, Switzerland, 
after writing down securities, concessions, and doubtful debts, 
by 1,620,000 fr. in 1922, as against 776.000 fr. in the previous 
year, proposes to carry forward. the. balance of 61,000 fr., as 
compared with 42,000. fr. carried forward in 1221. 


Swiss 
Companies. 


The Société. Francaise des Electrodea, of 
lyons, reports gross. prefits amounting to 
ма ӨӨӨ fr. for 19022, as compared with 
404.000 fr. in the preceding vear. After 
having written off 545.000 fr., the balance. permits of the dis- 
tribution of a rate of 0 fr. per share, as against 25 fr. in 10921. 

The Socwté Française Hadio-Electrique, after having made 
provision for depreciation, records net. profits of 3,455,000. fr. 
for 1922, as compared with 116,000 fr. in the preceding year. 
It is proposed to pay a dividend at the rate of 25 fr. per share 
on share capital of 12,000,000 fr., as against the same rate on 
7.00 00 fr. in. 192]. 

The Compagnie Radio-France. reporting on its fir t financial 
period. еттт the I8 months ended with last: December, 
states that the installations had been carried out according to 
the provramme хей at the constituent meeting in June, 1921. 
They comprised the transmitting «боп at Sainte-Assize, the 
Villecresnes receiving station, and the central office in Paris, 
Where ail c peritions are concentrated. The convention. with 
the French State of October 24th, 1990, had recently been 
tinslly comoleted by the apreement of December, ОЮ which 
eoe] the relations between the company and. the French 
Telesraph Ашин! пон. The accounts show *d an insigniti- 
cont deticit of 5,4952 fro. which was all the more satisfactery as 
the finineial veor was one of. construction ond orionisation, 
and only comprised five months during whieh госел were 
earned. At the recent. meeting the Chairman (M. Jules 
Cambon) made much of the fact that France waa now no 


French 
Companies. 


longer dependent upon foreign cables for telegraphic com. 
munication. 

‘Lhe ordinary meeting of the Electrification Industrielle ap- 
proved the accounts for the working year 1922, showing a pront 
balance of 412,000 fr.; deducting the loss of the toregou; 
year, a net profit of 238,568 fr. resulted. ‘The dividend was 
пхеа at 10 per cent. per share. 

Energie Electrique du Sud-Ouest.—The accounts of this com- 
pany for the year 1922 showed net profits of 2,583,326. fr, 
which with the carry-over from 1921 made а total of 3.01) 70 
fr. The dividend was fixed at 40 fr. gross per priority. share 
and 32.50 fr. per ordinary share. Weather circumstances 
having become more normal, the hydraulic stations of ое 
and Mauzac had been able to work throughout the vear; the 
use of the steam generating stations had consequentiy “been 
restricted, and their output had been much less than in 1l. 
The drop in the price of coal раа likewise helped to lessen 
the steam charges. The supply of current to customers had 
advanced: considerably during the year. The length ot the 
90,000-volt. network now totalled 407 kin.; that cf E3,000 vult 
lines, 797 kin.; and those of low-pressure secondary. distribu- 
tion networks, 304 kin. To meet future demands and guard 
against eventualities, a third 10,000-KW > turbo-alternater hud 
been ordered for the du Колас station, which was expected 
to be placed in use this summer. 

The Hanover Electric Motor Co. tras de 
clared a dividend at the rate of 30 per cent 
for 1922. 

The Electrical Undertakings Co., of 
Berlin, has increased the rate of dividend from 20. per cent. in 
1023] to 100 per cent. last year. 

The Lloyd Dynamo Co., cf Bremen, earned net profits of 
13,207,000 marks їп 1622, comparing with 752,000. marks in 
1921. The rate of dividend was increased from 10 per cent. in 
1921 to 50 per cent. last vear. 

The German Cable Works Co., of Berlin Tachtenber:z, reccrd- 
net profits of 143 millions of marks fer 1922, and a dividend 
at the rate of 100 per cent. on share capital of 50 millions. Ja 
121 the net profits were 6.19 millions and the dividend X per 
cent. on a capital of 320 millions of marks. 

The directors cf the Voigt £ Haeffner Co., of Frankfort-on- 
Main, recommend a dividend at the rate of 150 per cent. for 
1922, as compared with 30 per cent. in the previcus year. It 
Is proposed to increase the ordinary share capital, which now 
amounts to 50,0X),000 marks, by the issue of further shares 
for 110,000,000 marks. | 

The High Frequency Machine Co., of Berlin, proposes (ө 
рау a dividend at the rate of 75 per cent. out of net pronts of 
8,000,000 marks in 1922, as compared with 30 per cent. and 
1,500,000 marks respectively in the previous vear. The report 
states that the Tuckerton radio station has been handed over 
to the Compagnie Universelle de Télégraphie et de Téléphonie 
Sans Fil or its nominees. 

The Sarony Works, Light & Power Co., of Niedersedlitz, re- 
ports gross profits of 275.70 millions of marks for 1027, as ccm- 
pared with 40.11 millions in the previous усаг. After having 
defrayed the usual charges and made prevision for deprecia- 
tion, the net profits permit of the payment of a dividend at 
the rate of 50 per cent., this contrasting with 30 per cent. in 
1921. As a result of the general situation, the report states 
that the stock of orders and degree of activity of the works 
have decreased in the new financial vear. 

The Wireless Oversca Communication Co., of Berlin, reports 
that the trathe both from the Nauen and the Filvese stati ns 
further favourably developed in 1922, particularly with the 
United States. The antenna installation at Хапеп was being 
reconstructed, the transmitting capacity was being increased, 
and the number of lines simultaneously in operation was beins 
augmented. After having made provi-ien for depreciation and 
renewals, the accounts exhibit net profits of 21.8 millions of 
marks, as against 3.4 milions in 1921, and the dividend isat 
the rate of 50 per cent. 


The Società. Generale Haliana di Elettn- 
cità (Milan).—The report detailed the pro 
press of the new works in hand. In tbe 
course of the year, besides inereasing the 
power of the Мели station, advance had been made with the 
operations at the Охехса fall. Construction had been pushed 
forward, or partly completed with other plants for the account 
af companies in Which the Edison Co. is particularly interested 
The balance for 1922 closed with a profit of 17,288 N31. lire, 
from which. dividends of 32 lire and. 16 lire respectively on 
each of the old and new shares were declared. The capital ef 
the company is А (КККК lire, 

Societa. Lombarda Distribuzione di Energia Electrica (Milan) 
(capital 52,000,000 lire). — According to the report, in the past 
vear the small station at Turbigo Inferiore, the first exanipie 
in Нау of a station. controlled from a distance had been 
started. X connection. had also boen made between the 
Pontetresa-Varano 40,000 volt line and the Canton of Ticino, 
While progress had occurred with the werks in hand «n the 
Upper Brembo river. The profit available for dividend from 
the vear's working was 5,841,501 lire. from which was йч: 
buted 57.50 lire to the o'd shares and 17.25 lire per share of the 
Second гонт 

The Flettrieita Alta Italia (Turin) distributed 90 lire rer 
ehare dividend on its capital of 48,000,000 lire frem net prof ts 
earned of 4.345.000 lire in the past vear. A dividend of 10 lire 
per share was paid onthe result of the past year's working of 


German 
Companies. 


Italian 
Companies. 
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the Società Idro-elettrica Piemonte (Turin). Reversing its loss - 


on the working of the foregoing working year by earning a 
profit of 1,341,006 lire in 1922, the Società Elettrica ed Elettro- 
chimica del Caffaro (Milan) distributed a dividend of 25 lire 
рег 250-lire share. Recording an available balance of 1,828,853 
lire on the year, the Società Anonima Gheaccio, de Forza e 
Luce (of Lodi) declared a dividend of 20 lire per share. A 
dividend of 5 per cent. on its capital of 10,500,000 lire was 
sanctioned by the board cf the Società Elettrica Inter- 
provinciale (of Verona), as the outcome of net profits of 570,000 
lire. The Industria Elettrica Scledense (of Schio) distributed 
a dividend cf 6 per cent. for the past year. 

Società. Adriatico di Elettricita.—The report presented at the 
recent meeting detailed the progress of the arrangements for 
new plants. The Casteletto station had started with а con- 
stant power cf 6,000 kW; in June two groups of 16,000 kW 
would be under way at the Fadalto station, and by the 
beginning of next vear the Nove. station would receive its 
complement with another group of 16,000 kW. The available 

. balance. was [1,057,468 hre, from which a dividend of 10 lire 
per share was sanctioned. 


_———-——-————— ee 
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Ever. Ready Co. (Great Britain), Ltd.—'lhe revort for the 
year ended March, 1923, states that the amount available for 
appropriation after writing off depreciation, the balance of 
the preliminary expenses, and reserving for bad and doubtful 
debts, is £53,837. The interim dividends absorbed £13,427. 
A final dividend of 64 per cent. on the preference shares, 
making the maximum of 10 per cent. for the vear, requires 
£85,752; and a final 64 per cent. on the ordinary shares, 
making 10 per cent. for the vear, requires £16,185, leaving to 
le carried forward £15,472. During the year the company 
purchased for cash the whole of the share capital of a com- 
peting concern, and a half interest in a company carrying on 
ап allied business. These two undertakings bave made satis- 
factory initial progress. 


Anchor Cable Co., Ltd.—.\ccording to the financial papers 
there was a profit for the year ended December 3lst, 125, of 
£7,081. Debenture interest absorbed £2,250, leaving £4,831 
plus £104,132 brought forward, making £108,963. The direc- 
tors recommend a dividend of 30 рег cent., whereof 10 per 
cent., less tax, was paid in Noveinber, 1922, carrying forward 
£05,063. | 


Submarine Cables Trust.—The revenue for the year ended 
April, 1923, was £36,013, and the expenses £1,831, leaving 
£34,182, plus £50 brought forward. After. providing. £6,948 
to meet payment of coupons, £27,229 has been transferred to 
redemption fund, leaving £55 to carry forward. 


Rangoon Electric Tramway & Supply Co., Ltd.—The 
directors’ recommend а dividend of Rs.1 per share, free of tax, 
to shareholders domiciled in India or Burma, on ordinary 
shares, making Rs. 1} for the vear; £32,50) to reserve. for 
renewals; £1.322 for depreciation on sundry assets; £5,165 for 
Indian income tax; £4,000 for corporation tax; £3,765 for 
emplovés' provident fund and bonus; £22,589 for repairs, re- 
newals, &c.; 45.001 for stamp duty on increased capital; 
£10,000 to dividend equalisaticn fund; £18,225 carried for- 
ward. 


Prospectus.— The South Wales Power Co., Ltd.—The sub- 
scription list was closed within a few heurs cf the publica- 
tion of the prospectus offering an issue of £600,000. six 
per cent. first mortyaye debenture stock at 93 per 
cent. ‘All moneys received by the Parliamentary Co. out 
of the preceeds of the present issue will be used to complete 
the extension of the venerating station of the Parliamentary 
Co., and the installation cf two new 20,000-h.p. turbo-alter- 
nators, with the necessary boilers and ancillary plant, and to 
extend the distribution system. The first of the above 
machines has already been delivered and is tn ecurse of erec- 
tion, and is expected to ccoinmenece working by the end of 
Juno, 1923. 


Hurst Nelson & Co., Ltd.—Interim dividend of 1s. per 
ordinary share, free of tax. 


STOCKS AND SHARES. 
TUESDAY EVENING. 
THe course of Stock Exchange markets has not been running 
very smoothly. Prices have had such a Jong and protracted 
rise that it stcod to reason there must be a halt called sooner 
or later. The immediate reascn for the pause imposed upon 
previous buovaney is, nominally, the fresh developments and 
chaos in foreign politics, added to a hint that the banks at 
home contemplate placing scinething of a check upon the 
speculation in commercial and industrial shares which has 
been going on for some time past. Probably the real reason 


is that people cannot continue to buy stock indefinitely, and it. 


may be that the faint, theugh steady, revival in trade con- 


ditions is responsible for the lull in the stream of capital 
directed to Stock Exchange markets. No doubt all these ex- 
planations play their part in bringing about a present hiatus 
that has the etfect of reducing to some extent the strength of 
prices and of leading to a more cautious outlook on the part of 
the investor. 

So far as the electrical markets are concerned, the tendency 
which is so very apparent in most sections of the Stock Ex- 
change has had little effect, for prices are well maintained in 
most groups. There has been, however, a setback in Home 
Railway stocks, and in this decline the Undergrcunds 
sympathised. Metropolitans, after touching 73, рате way to 
71 Districts fell from 504 to 544. Ündergrcunds at 97} are 
a little below the company's best, and the company’s £10 
shares drooped to 3. At the same time, the reaction jn. War 
Steck and in some of the other gilt-edged issues caused a slight 
Weakening amongst the prior-charge securities of the electrical 
and other railway companies, though these are held so firmly 
that the movement is little more than sympathetic, and апу 
effort to buy lines of stock is met with the usual statement 
that there 15 no substantial quantity to be cbtained. 

Electricity supply shares hold all their previous strength. 
County of London Electric new ordinary, in which there has 
been a fair amount of speculation, have given way a shade to 
14s. 9d. premium, comparing with 16s. 3d. as the top price 
recently attained. The cld shares are a little easier at 33s. 9d. 
Holders will be well advised, however, to pay no heed to such 
minor fluctuations. Indeed, if the decline goes further, to the 
extent, say, of a shilling or so, it may be well to add to the 
holdings that in most cases were acquired at prices materially 
lower than the present levels. 

In the other cases, where £10 and £5 shares are being 
divided into the more popular denomination of £1, the effect 
is seen in the greater elasticity imparted to the market for the 
shares. No increase in speculation has occurred, and pro- 
prietcrs of the shares have the advantage of seeing their 
securities much more readily negotiable than they were in the 
past. Bournemouth and Poole ordinary have risen to 31s. 3d. 
middle, equivalent to 15% for the old £10 shares. The pro- 
spectus appeared on Monday night of £600,000 South Wales 
Electrical 6 per cent, debenture stock offered at 98, and the 
subscription-lists closed within two or three hours. Several 
new issues are known to be in course of preparation, and 
before the present month i8 out 1t is likely that there will be 
an interesting offer of stock from one of the electricity con- 
panies which operates outside the City. 

Charing Cross shares have risen 7s. 6d. Chelsea at 35s. are 
in their £l guise equal to 83, and so are 5s. up. Bromley 
(Kent) advanced to 25s. 6d. 

Midland Counties Electric „6 per cent. preference are still 
offered at 3d. premium, and might possibly be obtainable at 
their par price of 5s. paid, at which the return would be, of 
course, 6 per cent. on the mcney. North Metropolitan Electric 
6 per cent. preference shares at 22s. 3d. give £5 8н. per cent. 
Scottish Power 8 per cent. preference can be bought at 25s. 3d., 
affording six guineas per cent. yield. There is a small parcel 
of British Electric Transformer 7 per cent. preference on offer 
at 1s, öd., the return being £7 3s. 6d. per cent. on the money, 
with dividends in March and September. It is scarcely neces- 
sary to add the usual truism that in considering questions cf 
yield, the lower the return the less, in most cases, is the 
element of speculation, 

Telegraphs and Telephones are steady, with rises in the two 
Anglo-American stoeks and Globe Telegraph shares. On the 
other hand, Great  Northerns went back to 304, and Indo- 
Furopeans at 324 are З points down. Marconis, after а some- 
what dull tendency, firmed up again to 2 5/16, their previous 
price, and Canadians, which fell to 98., rallied to 9s. За. Busi- 
hess was done a day or two ago in Constantinople Telephone 
ordinary shares at 25s. | 

Brush Electrical ordinary are unchanged at 278.,, but the 
company's debenture stocks are better, the 5 per cent. prior- 
lien rising to 91 and the 44 per cent. first debenture to 80. 
Something of a feature is the strength of Mexican Light and 
Power issues, the commen and preferred having gained 5 
points, and the first bonds at 764 being 1 higher, after their 
sharp rally of last week. Mexico Tramways fives put on 2 at 
844. The London group is unchanged. Anglo-Argentine 5 per 
cent. debenture at 414 is a point down, and the company's pre- 
ference shares also are dull. 

Siemens weakened further to 16s, 3d., and the 44 per cent. 
debenture stock fell to 844, on the issue of the report, which 
is certainly a depressing document. The interest on the deben- 
ture stcck has barely been earned. The board speaks hopefully 
of the company’s prospects, but the results disclosed have had 
a chastening effect upon the prices cf shares in similar com- 
panies. General Electrics аге Is. 3d. lower at 19s. 6d. Eng- 
lish Electrics fell to 17s. 3d. Metropolitan-Vickers preference 
at 24 are 1/16 down. 

The manufacturing group as a whole is on the dull side, . 
with falls in British Aluminium, British Insulated, and 
Henleys. Babcock & Wilcox shed Ys. 6d. to 44, owing to sell- 
ing by a somewhat stale bull acecunt which has been built up 
«ince the dividend and splitting announcements. . When the 
present sellers are finished, the price is likely to go better. 
Rubber shares gave way, in consequence of a further dwind- 
ling in the price of the raw stuff, and amongst armament, iron 
and steel and coal issues, the tendency. after_being heavy, took 
a turn for the better on Tuesday evening 
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SHARE LIST OP ELECTRICAL COMPANIES. 


Номи ELECTRICITY COMPANIAS. 


Brompton Ordinary sus ái 
Charing Croas Ordinary 


do. do. do. 46 Pref. 


Chelsea eve eee eas eus 
City of London  ... 


do. do. 6 % Pret. ... 


County of London 


do. do. 6 % Pref. ... 


Edmundson's Ordinary ... 

do. 6 % Pref. 
Kensington Ordinary  ... s 
London Electrio ... "t ae 
do. do. 6% Pref. ... 
Metropolitan ss ae e 
do. 44 96 Pret. 
Newcasatle-on- Tyne Ordinary ... 
do. 5 № Pret. ... 
do. 7 96 Pret. ... 
Notting Hill, 6 per cent. Pref... 
North Met. Elec., 6 % Prel. ... 
Urban Ordinary ... eas vis 


do. 6 % Pref. ... 
Bt. James’ and Pall Mall 
Bouth London da e 


Bouth Metropolitan Pret. si 
Westminster Ordinary . 
Whitehall Elec. Invst., TES Pt. 


Central London Ord. Assented 
Metropolitan M € isi 
do. District... bus 
Underground Electric Ordinary 
do. do. "A" 
do. do. Income 


$us 
wo C же v ci OR OD ке Су ке ро ьо ьо 59 сд 00 on on сй 99 эз һа 5» 0 си 09 


Home RAILS. 


Price 
May 15. 


1928. 
86/6 
114 
4i 
ii 
3. 
93/. 
34/9 
24’. 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref. ... ies 
do. Def. ... sas 

Chile Telephone ... Ske РРА 
Cuba Bub. Ord. ... s iss 
Eastern Extension m vis 
Eastern Tel. Ord.... m $a 
Globe Tel. and Т. Ord. ... T 
do. do. Pref.... ae 
Great Northern Tel. ... 25 
Indo-European... — ue 
Marconi ass » ave 
Oriental Telephone Ord. 208 
United R. Plate Tel. .... wae 
West India and Panama — 
Western Telegraph "^ ee 


HOME AND FOREIGN TRAMS, &0. 


Anglo-Arg. Trams. First Pref. 


do. do. 2nd Pref. 
do. do. 5 % Deb. 
British Electric Traction Ord. 
do. do. 6 % Pref. 


Brazil Tractions... eee 
Brit. Columbia Elec. Rly. Poe. 


do. do. Preferred 
do. do. Deterred 
do. Ao. Deb. ... 


Lond. ё Bub. Trac. 5 % Pref. 
London United Tram. Deb. ... 
Mexico Tram. 6% Bonds  ... 
do. 6 % Bonds "n 
Mexican Light Common eae 
do. Pref. ... si 
до. 1st Bonds is 


Wy) 


MANUPACTURING COMPANIES. 


Babcock & Wilcor T T" 


British Aluminium Ord. su 
British Insulated Ord, ... -— 
Callenders... ae ise 


do. 64 Pref. Sa 
Crompton Ord. ... -— 
Kdison-Swan ecc өөө 
do. до. 6 % Deb. ... 
Electric Construction ... 
English Electric ... ss 
do. do. Pref. ... 
Gen. Elec. Pref. ... РРР 
во. Ord. ... rr 
Henley beg ТЯ as nm 
do. 44 Pref. .. ae "T 
Indta. Rubber ves s — 
Met..Vickers Pref. até РРА 


карнын 


Н 


Siemens Ord. E awa ess 
Telesraph Сов, ... 2d ae 


ES ns we qo Po Pn ва n 5 na Ба о ра ва ва ва 


19.6 


* Dividends paid free of Income Тэх, 
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MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


IT should be remembered, in making use of the figures appearing 
in the following list. that in some cases the prices are only general 
and they may vary according to quantities and other circumstances. 


ec ee — - 


4 


— ee =<— 


Price Fortnight's 
CHEMICALS, &c. May 16th. Inc. or dec. 
а Асїй,Охайс.. ue ss per 1b. 63d. Г 25 
& Ammoniac, ВА] per ton £60 me 
@ Ammonia, Muriate (large erystai) Те £51 s 
а Bisulphide of Carbon wis » ез NS 
& Borax ... гея "m E ae LB ex 
а Copper Sulphate... esa lens " £26 15s. 
@ Potash. Chlorate... Sz „„ рег Ib. 4d. to 44d. | 
а - Perchlorate sis S T bd. | Es 
& Bhellac ... .. рет owt. £18 10s. 10s. dec. 
& Sulphur, Sublimed Flowers MT "i £9 i 55 
а . Roll e ie ch £8 105. i 
& Boda, Chlorate it dB. ee. per lb. 3d. 
а . Crystals adi .. per ton £5 10s. 
& Bodium Bichromate, casks eee рег Ib. 444. . 
METALS, &c. 
b Aluminium, Ingots... $5 .. per ton £110 to £115 iss 
b je Wire .. - .. per ib. 1/9 to 2/6 ee 
b Sheet . 1/6 to 2/- vas 
Pp Babbitt’ s Metal and "Anti- friction Metal— 
“Grade I ... us ds per ton net £183 £18 dec. 
Grade Ш ... РЕ өэ» " T £150 £11 dec. 
Grade ШІ... T) » £73 £4 асс. 
с Brass (rolled metal 7^ to 12” basis) per lb. 1034. H dec. 
€ , Tubes (solid drawn) Ha vi 1/03 to 1/01 d. dec 
с oe wW ire, basis eee ene . 09 1034. ld dec. 
€ Copper Tubes (solid drawn) ‘i e 1/0444. d. dee 
c » Bars (best selected) .. рег ton £104 &2 dec. 
є oe Sheet een oe ove [T] £104 £2 dec. 
[ ee Rod өзө oe £104 £i dec 
d rT) (Electrolytic) Bars m os £71 55, * dec. 
d " ss Sheets iá £145 10s. " 
d » "n Wire Rods ‘i £87 55/. dec. 
d 6 H.C. Wire per Ib. 103d. rd. dec. 
f Ebonite Rod ... TN гав А "m 3/6 Oy 
Т w Sheet s us " 8/- 
B German Silver Wire es — yi 2/3 
B Gutta-percha, fine ... МЕ Ре T 5/6 Ne 
bh India.rubber, Para fine... 2 1/2 Jd. dec. 
f Iron Pig (Cleveland W arranta) . per ton 92s. 6d. n 
», Wire, galv. No. 8, P.O. qual. s £25 PN 
g Lead, English Pig ... Y" РА n £26 5s. | 15. dec. 
g Mercury .. per bot. | £10 to £10 2s. 6d. s 
@ Mica ‘in original cases) small .. per lb. За. to3/. e 
н T T medium... is 4/- to 8/- MN 
large... i 10/. to 20/- & np. E 
> Phosphor Bronze, plain castings i 1/2 sit 
Pp » drawn bars and rods h 1/4 ld. dee. 
P » rolled strip & sheet is "n 1d. dec. 
p [T] wire eee ooo eee 9 1/4 ad. dec. 
o Platinum ж» Sas .. per oz, £23 EA 
d Bilicium Bronze Wire... .. per lb. DH ' $d. dec. 


r Steel, Magnet, in bars  ... ‚з " D 
B Tin, Block (English) dus .. рег юп | £193 iss to £194! £12 dec. 
B „ Wire, Мов.1{о016 ... .. per lb. 3/- m 


-— —— 


Quotations supplied by 


& G. Boor & Co. g James & Shakespeare. 

b The British Aluminium Co., Ltd. & Edward Till & Co. 

€ Thos. Bolton & Sons, Ltd. 1 Bolling & Lowe. 

d Frederick Smith & Co. / Richard Johnson & Nephew, Ltd. 

e F. Wiggins & Bons. B P. Ormiston & Sons. 

f India-Rubber, Gutta-Percha and о Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd 


г W. Е. Dennis & Co. 


An Electromagnetic Inductor.—4t a recent meeting of the 
Physical Society of London, an electromagnetic induct tor was 
de inonstrated by Mr. L. F. Richardson, F.lnst.P. ‘The 
apparatus is intended for teaching purposes, and serves to 
introduce students at an earlier stage than usual to a quantita- 
tive conception of electromagnetic e.m.f. Lake the Lorentz 
apparatus, the present instrument involves a rotating con- 
ductor and produces. a steady electromotive force. Two 
bicycle wheels are mounted vertically and co-axially and driven 
in oppcsite directions by a 4-volt motor, the driving band being 
an endless wire which passes from the motor-pullev over one 
wheel, under an idle pulley, and back over the other. wheel te 
the motor-pulley. The electromotive forces generated by the 
revolution of the wheels in. the earth's field are thus added 
(the rims of the wheels being electrically connected. throngh 
the driving wire), and their sum ean be tapped from termina!s 
connected to the hubs of the wheels. From the speed ot the 
wheels and the length of a spoke, the e.m.f. can be found in 
terms of H. [t ean be compared with that of а Раме х cel! 
by arranging the latter as the source of current in а potento. 
meter. The cell is connected in series with a fixed resistance 
of 100,000 ohms, and with в variable resis "tance of ohms and 
tenths, the inductor in series with a palvanometer bein, 
shunted across. the variable resistance. Results accurate to 
4 per cent. can be obtained with care. Errors due to thermal 
ean.f. аге eliminated by turning the apparatus through iw 
degrees and repeating the observations. 


Electric Signs in New York.—There are 9,577 electri 
signs in New York, according to n census made recently by 
the New York Edison Co. The signs advertise every kind of 
business, and over one million. lamps are required to пуц 
them, (47,623 of which are 10-watt lampe. 
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ELECTROMAGNETIC FORCES.’ 


A Proposed Revision of the Laws. 


By CARL HERING, Fellow A.LE.E, 


One of the deductions from this law is of special interest 
because it has been most hotly contested. There is, how- 
ever, also another proof of this dedugtion which is entirely 
independent of this law (and therefore aids in confirming the 
law). If a current-carrying conductor be lengthened (as for 
instance by stretching, sliding contacts, mercury troughs, Ке.) 
new flux will be produced around the added part and the pro- 
duction of this will generate a counter e.m.f., as in any con- 
ductor in which a current is started. Hence it would follow 
from this law that the circuit itself could produce such a 
lengthening if the necessary freedom of motion existed. [n 
other words, a current tends to stretch or lengthen its con- 
ductor, or more generally, there are longitudinal forces tending 
to move the conductor in the direction of its axis. 

This force, the existence of which can readily be shown 
experimentally, the writer years ago colloquially termed the 
“stretch effect," it being a complementary phenomenon to 
the '' pinch effect " which tends to crush the conductor 
radially; both seem to follow the same laws and lead to the 
. same ultimate result in liquid conductors by rupturing them, 
when strong enough. : 

This longitudinal force is also a consequence of conceiving 
that these electromagnetic forces have their real origin. and 
abutments in the material of the conductor at the seat of the 
moving electron which causes them; that is, the forces in the 
field around a conductor are actions at a distance (as Faraday 
maintained). Physicists have emphatically denied, and many 
of them do so still, that such a longitudinal force exists or 
could exist. 

The longitudinal force does not appear in the usual 
mathematical treatments of electromagnetic forces; the 
reason seems to be that such treatments were originally based 
on а special case in which this longitudinal component con- 
sists of two opposite forces which are exactly equal and there- 
fore drop out of the mathematics; having once dropped out, 
this force can, of course, never again reappear in any subse- 
quent mathematical deductions which are based. on this 
original case even when they are unequal. 

These two new forces, the pinch effect and the stretch 
effect, are generally not great enough to crush or stretch solid 
conductors (though they might perhaps act on the softened 
filaments of forced incandescent lamps), but with liquid or 
gaseous conductors like those in some electric furnaces or in 
the arc, they may become of vital importance, being sometimes 
quite formidable, and. should. therefore be recognised, studied, 
and included in mathematical treatments; to deny their exist- 
ence might check possible progress and developments. "That 
they are of practical importance is shown by the fact that 
hundreds of electrical furnaces are at present in daily success- 
ful use in which this longitudinal movement of the liquid 
conductor by its own current is the absolutely essential factor. 

Unlike the stretching of a compressed helical spring, this 
stretching theoretically continues indefinitely and is constant 
if the current and the cross-section of the conductor remain 
constant, as in a mercury trough. As in all these phenomena, 
it will no doubt be found to increase as the square of the 
current. It is independent of the direction of the current or 
the length of the conductor. For the same current it becomes 
greater the smaller the cross-section and can rupture the cir- 
cult by tearing it. It no doubt is greatest at the centre of a 
round conductor and is least at the circumference. [n a 
liquid conductor the motion is therefore greater along the 
central axis than near the circumference. Like a compressed 
helical spring a flexible circuit secured onlv at the two ends 
may form itself into the shape of the letter C, as is often 
seen in the arc, or even like the letter S, if thereby it can 
lengthen itself. It has been suggested by a noted physicist 


that this might explain the sinuous character of a bolt of | 


lightning. 


A straight conductor leading down into a large liquid con-- 


ductor tends to be moved upward out of the liquid, if the 
proper freedom of motion exists, and new flux will appear 
around the lengthened part, causing the counter e.m.f. In 
general, where there exists any difference of flux density: near 
à conductor there will be a tendency to produce a motion to 
equalise this flux density if that motion would generate a 
counter e.m.f. In experiments care must of course be taken 
that the force is not counterbalanced bv an equal and opposite 
force somewhere else, which is generally the case. The longi- 
tudinal force may be made very evident by making the two 
opposing forces unequal. 

Dan eh r ee opt Sew ene Алы 
*Abstracted from the Journal of the American Institute. of 

Electrical Engineers. 


(Concluded from page 755.) 


THE Corner Errkcr. 


Many years ago the writer noticed that in a wide mercury 
trough which turned a right-angled corner, there was great 
agitation of the mercury at that corner when a large current 
flowed, showing the presence of decided local forces; the 
current was not great enough to show a marked pinch effect 
in the straight parts; he called it the © corner effect." — The 
Writer's explanation was that as the amount of flux must of 
course be the sume on the inside and outside of the corner, 
the density must be far greater on the inside part of the cor- 
ner, therefore the forces on the mercury there must be far 
greater than those on the outside part, hence the agitation. 

Recognising the existence of the longitudinal force, this 
experiment can also be described as the mutual action of two 
currents whose conductors are inclined toward each other: 
the forces will of course be greatest where they ure nearest to 
ach other, in this case at the corner. When these two 
currents are unlike in direction (as in the above case) there 
should be a longitudinal flow of the conductor away from the 
corner, und for like currents toward the corner. An electric 
furnace based on this, for obtaining a unidirectional flow of 
the liquid conductor, operated as predicted, the motion being 
quite strong and rapid. 


QUANTITATIVE VALUE OF THE PINCH Errect. 


In the ¢.g.s. system the writer found that the quantitative 
value of the pinch effect at the central axis of a circular con- 
ductor was Р=17/5 in which р is the pressure in dynes per 
cii, 1 the current in c.g.s. units, and s ће cross-section in 
cm?. This pressure is, of course, greatest at the centre and 
least at the circumference. 

No one has yet deduced the quantitative formula for the 
longitudinal force, but the writer has reasons to believe that 
the quantitative formula for the stretching should ‘be exactly 
the same as that for the pinch effect. 


GENERAL LAW or INDUCTION, 


Our laws of induction (Faraday's law of cutting lines of 
force and Maxwell’s law of change of linkages in a complete 
circuit) were based on special cases. They have been invalu- 
able and perfectly satisfactory when limited to those special 
cases. But trouble and misfits generally arise when the laws 
for one special case are applied. to another special case; it is 
unwise to attempt it. Moreover, as both are special cases, 
can we depend upon it that together they cover all possible 
cases, without exception, that is, are they universal? 

The writer maintains that this state of affairs is not satis- 
factory and that we ought to look for a more fundamental 
general law of induction, of which the present ones would be 
special cases, to whieh they should then be limited. 

It has been clatmed that a magnetic field is completely 
specified. by its intensity and direction. This means that if 
the source, either a magnet or a current-carrying conductor, 
moves in such a way that the field at any outside point does 
not alter its intensity or direction, then the field. does not 
move, in the sense that it would not cause induction in a fixed 
conductor, Experiments seem to indicate that each line is 
attached to its source, the conductor, as the rim of a wheel 
Is attached to its hub, except that the attachment is elastic 
If so, the above definition of a field is incomplete and should 
include a reference to the motion of the source, even if such 
notion does not alter the intensity or direction at any specific 
point. 

Our usual matheniatical treatment has misled us in creating 
a very. positive and nearly universally accepted belief that the 
only force which сап possibly. exist is one perpendicular to 
the conductor, like the one in the definition of the unit of 
current. This bas checked progress. ‘The usual mathematical 
treatment should not have been based on a special сазе in 
Which the longitudinal force happens to fall out in the mathe- 
matics. A new mathematical treatment should now be de- 
vised in which the longitudinal force is recognised. 

It is believed. that such a system ‘could be based on the 
assumption of only a single magnetic force, the tension alony 
a line of force; then deduce the other, the repulsion of lke 
lines, on the basis that there is an action analogous to that 
in hydrodynamics, and that therefore this one force сап pro- 
duce motions in any other direction depending опу on the 
freedom of motion which exists. It should also be based on 
the forces being actions at a distance, the abutments of these 
forces being in the material of the conductors and in that 
part in which the corresponding electron is moving. 

Starting with the ‘tension along a straight line of force (the 
pull between magnets) as the most basie fundamental, deduce 
from it the repulsion of dike lines and the radial foree on the 
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conductor, from the principles of hydrodynamics; then the 
two forces in a single conductor, the pinch effect and the 
stretch efect, which are independent of the length; then 
those between unit lengths of conductors, and those between 
magnets and unit lengths of conductors. Omitting the ether, 
recojinise that the forces in a field are an action at a distance, 
having (һе abutments in the material of the conductors or 


magnets, and that therefore the imaginary lines of force must ' 


be pictured as having seme physical elastic connection with 


P4 


their source, the moving electron. Formulate in electrics! 
terms a general law of motion (like the one suggested above) 
based on the long-established general law in mechanics con- 
cerning the self-conversion of potential into kinetic energy. 
Finally on this law, combined with the Lenz law, base the 
general law of generators, that is of induction. 

[The paper was accompanied by а detailed account of 
numerous experiments purporting to prove the author's con- 
tentions.] 


LATIN-AMERICAN BLECTRICAL NOTES. 


(By our Special Correspondent.) 


Тш: Municipalities of Chiiibo and. San Miguel (Republie of 
Ecuador), have resolved to construct an electric light plant for 
their Joint. use, Congress voting the sums necessary for the 
installation. An electric light plant and a drinking-water 
system are also to be installed in the cantonal seats of Cota- 
cachi and Montufar, the cost of these being defrayed from 
special taxes levied upon the sale of liquors and other cantonal 
revenues, 

In the town of Colinas, Santa Barbara, Republic of 
Honduras, a company known as the Esfuerzo Electrico 
Comercial is to work a concession granted Ly the Government 
to erect and operate an electric plant at any point in the dis- 
trict of Santa Barbara. The installation, which must be com- 
pleted by April, 124, will be supplied by foreign. contract, and 
this, with all material and other supplies, are granted. exemp- 
tion from duties for tive years. 

In Nicaragua, the Masava Dam, erected in connection with 
the Masaya waterworks, and power station, has now been 
completed. The capacity of the pumping plant is 000,000 
gallons of water daily. 

The Municipality of Atfquizaya, Republic of El Salvador, 
has resolved to erect, and to call for bids for an electric hight 
plant at Aluachapan. 

Plans have been completed for the construction of a proposed 
power plant at Nacozari, State of Sonora, Mexico, the total 
expenditure bemy estimated at $600,000 Mex. (£60,000). The 
plans include the construction of a -mile high-pressure line 
from the plant. at Las Chispas, the оћсез of which are 
situated at Nacozari. 

The sum of 3,500,000 pesos is to be expended upon the elec- 
trification of the Northern ‘Tramway of Montevideo. The 
line, Which is at present worked by inule-traction, has recently 
been purchased by the Government, whose desire it is that 
the contract of construction should be undertaken by some 
responsible banking firm which would, at the same time, place 
bonds for the amount mentioned at a price not lower than 
3 per cent., such bonds bearing 7 per cent. interest. The 
successful contractor for the loan would also receive the con- 
tract for the work, or, alternatively, this would be put up 
to public bids. 

The municipal authorities of the city of S. Luiz do Maranhao 
(Brazil) have granted a concession, to cover a period of thirty 
years, to extend the existing light and power supply and to 
construct a system of electric tramwiavs. The city, which 
has a population. of. approximately 53.000, is one of the 
most prosperous in the Republic. 

Chile is being exploited as a field for wireless apparatus, 
the indications of a widespread market being strong. [m- 
inediately legislation, now under. consideration, has been 
мхм legalising the introduction. of radio-telephany upon a 
arge scale, a brisk demand for apparatus is certain to. be 
met With. The legislation in question in all probability. will 
be based on the laws of the United States, Although these 
do not provide specifically for broadcasting by private 
enterprise, it is possible. that a service. will be available 
through the leasing of Governiment-owned stations during the 
tunes of peace. British manufacturers interested in. the 
Chilean market would do well to send—through their Consul— 
catalogues, printed in Spanish, and other descriptive literature 
dealing wath their specialities. 

The first standard yange railway in South America will 
shortly be electrified, thus constituting a work of the highest 
unportance to future transport an that country. The stretch 
ef line is 190 kin. between Santiago and Valparaiso. The 
current is being supplied from one of the four. sub-stations 
located af Pingue, Llav-Llav, San Pedro, and Vina-del-Mar. 

Appleation has been made to the Provincial Government of 
Cordoba. for a concession. to. cover. the construction of а 
hedrauhe plant sutticientiv large to supply lisht and power to 
the erty of Rio Cuarto and the well-populated surrounding 
territory of the Сог Ба Province. The town of Rio Cuarto, 
ertuited 0 тое WON OW. of Buenos Avres, is on the Andine 
Bonsav, and has ап indostmous and thrifty population of 
Do The introduction. of an etoient and economical elec- 
tne habt and power plant has long been regarded as an urgent 


necessity, the existing current costing 58 centavos per kWh. 
The estimated cost of the energy to be supplied by the new 
plant is between 35 and 38 centavos. In addition to industrial 
purposes, for which it is anticipated a pronounced demand 
will be met with, the concessionaire will be called upon to 
supply light and power, without charge, to Government schools 
and other institutions in the district. Plans are being drawn 
up and will shortly be ready for the approval of the Chief of 
the Engineering Department, at the Ministry of Public Works 
(Córdoba). Provided the plans are passed the concessionaire 
will be called upon to commence work within 90 days of final 
sanction, and to complete the whole of the station. and its 
equipment within a period of three years. 

The Peruvian Government has authorised the construction 
of an electric car line to start at the Avenida Industria, Lina, 
runing parallel with Avenida Progreso, and connecting with 
the present system at either Bellavista or Callao. A second 
concession has been granted for the construction of an electric 
car line from Lima to La Punta, via Magdalena. 

An hydraulic plant is to be constructed at Matil, 12 miles 
south-west of Quiruvilea, Republic of Peru. The plant is to 
be capable of generating 2,000 h.p. This forms part of the 
enterprise to be undertaken by the Northern Peru Mining and 
Smelting Co., of Lima, which holds a short. option. on the 
Quiruvilea copper mines, situated about 80 miles east of 
Salaverry, in the Department of La Libertad, and 50 miles from 
Menocucho, the present terminus of the Trujillo Railway. 

The Federal District (Mexico City) will shortly complete a 
number of improvements with regard to public lighting. These 
will constitute the capital of the Republic one of the best 
lighted cities in Latin America, a fact contributing largely to 
the safety which characterises all its thoroughfares at night. 
The additional plant will consist of 1,500 new lamps erected in 
central avenues, and the changing of the present lamps for 
those of higher power. The contract for public lighting in the 
s District is held by the Mexican Light & Power Co., 

td. 

The Tuxpango plant belonging to the Mexican Railway Co. 
is to be considerably enlarged in order to develop the additional 
power required for this undertaking. The company has re- 
cently re-appointed several of its old employés connected with 
the original plant, who have been instructed to return to 
Mexico to superintend the work of enlargement. 

For the purpose of supplying power to its tin mines à 
Chilean company operating in Bolivia. has constructed. a 
hvdro-electric plant. The curved concrete dam has a radius of 
50 metres and a height of 58 metres. The power station. has 
three 20-h.p.. tur!'üanes,. which drive 3590-KW. generators, the 
current being transmitted at 11,000. volts, 

For the purpose of utilising the falls in the Мор gua 
River, in the State of Sao Paulo, a new electric power plant 
has been established in Rio Claro: 6,000 h.p. is developed by 
three turbines of modern type. The new facilities enable the 
plant to furnis hpower within a radius of 30 km. 

Electric lighting plants are to be installed in the Canton of 
Esmeraldas and the Canton of Vinces, Republic of Ecuador. 
To рау for the work taxes will be levied on each vessel or stall 
boat entering the port of the Canton, Бероу in Januar 
of this year. 

The contract for the electrification of the section of the 
Mexican Railway between Orizaba and Esperanza has been 
allotted) to the International General Electric Co. Direct 
current at 3,000. volts will he furnished by the hydro-electric 
plant of the Puebla Light & Power Co., of Orizaba. 

The contractors have undertaken. to supply 10 engines, of 
150 tons each. which may be utilised either for frenght or 
passenger trams, together with equipment. for sub-stations, 
trolleys, and supply stations, The total cost of this work ìs 
estimated at 2,500,000 pesos (£250,000), 

Considerable hivdro-electrie developments. in the Banda. 
Oriental are expected to follow investigations now being made 
by a Special Commission, composed of nine. engineers, and 
appointed by the National Council of Administration of 
Uruguav. The Commission has been instructed to consider 
the possibility of utilising the water-power of the country to 
a much wider extent, and to discover if there exist any Water- 
falls which may be of industrial value to the country. 
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POWDERED COAL AS 


FUEL. 


By 3. T. DUNN, 


D.Sc., FAC. 


(Abstract of paper read before the NorTH-EAsT Coast [INSTITUTION OF ENGINEERS AND SHIPBUILDERS.) 


Ix considering the combustion of coal, two points meet us at 
once as detracting from efficiency, or as requiring adequate 
arrangements to secure it. The first is that coal always con- 
tains mineral matter, which on burning the coal is left in 
the form of ash. The second point is that when coal is 
burnt in a furnace it does not burn away as a whole continu- 
ously, but gives off. as it beats up, large volumes of gaseous 
or vaporous coinbustible matter, and leaves behind a solid resi- 
due of carbon or coke; and the supply of air for combustion 
has to be so regulated that it can deal with the gaseous as 
well as with the solid products. 

It is claimed that both of these difficulties are very 1nuch 
lessened, if not got rid of, and that many other advantages 
result, if, instead of the coal being burnt on grates in the 
solid form, it is finely pulverised, and injected into the furnace 
in the form of a stream of dust, mixed with the air which is 
necessary for its combustion. To-day large numbers of in- 
stallations exist using solely powdered coal, especially in the 
United States, and in France. [n 1919 there was used in the 
United States about 11 million tons of ceal in the form of 
powdered fuel. 

A typical installation for the burning of powdered coal in- 
cludes arrangements for (a) breaking, (b) drying, (c) pulveris- 
ing the coal, (d) transporting it to the furnace, (e) feeding it 
through the burner. ‘The systems in use divide themselves 
tharply into two: (1) The unit system, in which the coal is 
pulverised at the furnace, so that there is a separate pulveriser 
for each furnace; (2) the multiple system, in which the coal 
is pulverised at a centre and transported as a powder to any 
number of furnaces that may be included in the installation. 

Considering first a unit installation, typified by the turbo- 
pulveriser of the Powdered Fuel Plant Co., the coal, if not 
already sinall enough in size, is broken down by some form of 
crusher to about three-quarters of an inch cube, and is de- 
livered to a hopper from which it falls into the distributor, 
which feeds it to the pulveriser continuously. The pulveriser 
consists of a series of disks fitted with loaded blades, which 
rotate on a common shaft in a casing divided into as many 
compartments as there are disks. The coal travels in. succes- 
eion through all the compartments, subjected in each 
to the breaking action of the blades, and passes through 
a fan on the same shaft as the disks into the pipe 
leading to the burner. The fan draws a continuous current 
of air through the pulveriser, which, of course, mixes with 
the coal dust drawn through. There are two air inlets, separ- 
ately adjustable, one at the distriluter end, the other between 
the pulveriser and the fan. The pulveriser is erected close 
to the furnace. so that there is only a short length of pipe 
to traverse to the burner. 

The unit system is very compact, and is very useful where 
the installation is small and would not justify the capital 
outlay for a separate pulverising installation. and transport 
system; but the cost of course increases almost proportionately 
with the number of furnaces to be fed. Another advantage 
is that unless the raw coal be very wet it can be used in 
the pulveriser without preliminary drving, for there are no 
great lengths of piping, no bins nor feed-screws, and hence 
there is little likelihood of Сорпа of wet coal occurring. The 
turbo-pulveriser does not pulvertse the coal so finely as some 
of the pulverisers in other systems (in one instance 70 per 
cent. passed a 1/200-inch sieve and 88 per cent. a 1/100 inch) 
but the fineness is suflicient to ensure practically complete 
combustion of апу ordinary coal. Nearly all the air needed 
for the combustion of the coal is drawn in by the fan and 
mixed with the coal before it reaches the burner; and it is 
possible to secure smokeless combustion with a great variety 
of coals. 

In the multiple svstems the first step, as in the unit svstem, 
is the crushing of the coal. Веѓоге pulverisation, however, 
the coal is in all these systems dried to such an extent as to 
leave not more than 0.5 to 1.0 per cent. of moisture in it. 
Not only is finer pulverisation secured by using dry coal, but 
the risk of stoppages caused by clogging is very greatly 
iessened. In nearly all the systems the drier consists cf a 
long inclined cylinder, which rotates slowly on its axis, and 
down which the coal slowly travels. The cvlinder is heáted 
on the outside by a small furnace near one end, and the flue 
gases, after travelling along the outside of the cylinder and 
becoming cooled to a temperature at which it is safe to bring 
them into contact with the coal. then travel through the 
inside, and carry with them the water vapour which the coal 
gives off. 

From the drier the coal goes to the pulveriser. Much 
stress has heen laid on the need for extremely. fine pulverisa- 
tion. An inch cube of coal needs for complete combustion 6$ 
cu. ft. of air, or a cube of about 22) in. «ide: and as 
combustion can occur only where the coal and the air are 
in contact, all this air must come into contact with the sur- 
face of the cube, which begins by being six square inches and 


gradually diminishes, before the coal can be completely burnt. 
But if the coal be divided into smaller cubes of 1/100-in. 
side, there will be a шоп of these, their aggregate sur- 
face will be 600 sq. in. instead of 6, and if thev Le uniformly 
distributed through the 224-1n. cube of air, each will be at 
the centre of a little cube of its own, less than a quarter 
of an inch side: clearly the conditions here are more 
favourable to rapid and complete combustion than in the 
former case, even were the coal entirely combustible, still 
more so when it contains a percentage of ash. It is usually 
considered that the coal should be so finely powdered that 
95 per cent. of it will pass a sieve with 100 meshes to the 
inch and 50 to 85 per cent. will pass one with 200. 
Generally, the finer the grinding the more rapid can the com- 
bustion be made; but also, of course, the more power will 
there ke needed for the grinding. In some cases rapid com- 
bustion and a short, hot flame may be desired; but in others 
a slower and longer Паше may be preferable, and in such 
cases probably rather less fine grinding may be sufficient. 

For the transport of the powdered coal from the pulveriser 
to the furnace burner various methods are adopted. The earli- 
est was the use of screw convevors, Which for short. distances 
are quiet efficient, and are not liable to get out of order. The 
coal from the pulveriser is raised by a current of air or by 
an elevator into a collecting bin at a suitable. height, from 
the bottom of which it is discharged into the screw conveyor 
leading to the bin at the furnace. 

More recently pneumatic transport has been developed, in 
which the coal is made to flow through pipes by air pressure. 
The finely pulverised coal particles entrain, or * adsorb ’’ on 
the surfaces, a considerable amount of air (а given volume of 
pulverised coal contains only 46 per cent. of actual coal, and 
54 per cent. of air by voluine), and have almost the same free- 
dom of flow as a liquid. | 

Where storage bins exist at the furnaces, the coal is usually 
taken from them by a screw conveyor, which drops it into 
the tube of the burner. Here it 15 mixed with the 7 primary 
air," usually injected. into it from behind, which carries it 
along into the furnace. This mixture does not usually con- 
tuin the full amount of air needed for complete combustion, 
and * secondary air ” is introduced, sometimes by suction on 
the injector principle, sometimes from a separate blower. 
Usually this is introduced concentrically with the air and fuel 
mixture; in some burners the mixture comes through the 
central pipe, the secondary air through the surrounding an- 
nulus, in others the situation is reversed; and a great. variety 
of devices exists to secure proper mixture of fuel and air, 
easy regulation of proportions, and appropriate velocity. In 
the early installations troubles and failures frequently occurred 
through too high speed of the entering mixture; and the aim 
now is to secure as low an entering velocity as is consistent 
with the quantity of fuel to be burnt, and as will prevent 
any flame from carrving back into the supply tube. 

Advantages: (1) The complete combustion of powdered fuel 
can be secured, with very little more than the theoretically 
needed quantity of air, so that the highest possible tempera- 
ture of combustion mav ke realised, and the least possible loss 
of heat from the installation, due to the escape of the products 
of combustion at a temperature above that of the air, will 
oceur. The combustion is almost the same as that of a gase- 
ous fuel, Further, the combustion is more nearly complete 
than. that of ceal burnt in the ordinary way, in that not 
nearly so much of the fuel remains unburnt in the ashes. 

(2) The speed of entry of the fuel, and the proportions of 
fuel and air, can be varied readily so as to obtain the best 
conditions of combustion, and utilise to the best advantage 
the heat evolved, according as a Tong and gentle, or a short 
and intensely hot flame is desired. The same ease of regula- 
tion makes it possible too, whilst not introducing excess air 
to any extent, to secure rapidly completeness of combustion 
and freedom from smoke, even if the coal should. vary con- 
siderably in quality. 

(3) The full flame is at once available on starting and the 
heating-up of a furnace starting from cold is much more rapid 
than with solid fuel. Combustion is stopped the moment the 
supply of fuel is shut off, and no waste of further fuel takes 
place. There ure no losses through the banking of fires, and 
variation. of the rate of combustion to meet varying loads 
сап be readily effected. 

(4) The lessened interference of the ash with the process of 
combustion, when the fuel 18 finely powdered, allows of com- 
plete combustion even when the percentage of ash is very 
high: and many fuels can be completely and = economieally 
burnt in pulverised form, which it would be impossible to 
vtiHse m the ordinary wav. In this possibility of using in- 
ferior fuels, powdered coal holds out promise of great economy 
in the future. 

(5) In large installations especially, there isa marked saving 
in labour effected by the use of powdered duel. 
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Disadvantages > (1) In. solid-fuel furnaces, the ash remains 
on the hearth; but with powdered. fuel ait is first formed as 
а liue suspended dust, which will tend. of course, to settle 
out, but пош Ив fineness will largely be carried om with the 
products of combustion and be hable to deposit on boiler 
tubes, Further, these particles of ash, if the ash be readily 
fusible, may coalesce and fall on the furnace hearth ах a 
melted and viscous slax. In early installations, much trouble 
arose from this cause; but through modifications of the torin 
and size of the combustion chambers, and through lessening 
af the veloaity of the entering tuel and air, the trouble has 
now been very greathy reduced. 

(2) Early experience showed that. the high temperature of 
the fannie was very destructive of furnace linings, the bricks 
melung down under the combined influence of the igh tem- 
perature and the mechanically abrasive and chemically de- 
structive action of the ash particles which scoured along them: 
but the suae miprovements, amd the device of introducing ¢ 
httle excess air along the walls of the combustion chamber, 
have greatly. initizated. the evil. 

(3) A amature of coal dust and air in certain proportions js 
explosive, and explosions have occurred in. powdered-fuel 
plaints. But investigation. has shown that. these explosions 
have in all cases armen from causes which were preventible, 
and not inherent in the nature of the operations carried on 
in the plant; and the possibility of explosion m a well-designed 
plant Which is property inspected and. kept in order ds very 
remote. 

Costs: Tt is very difficult to obtain. trustworthy figures of 
the cost of powdered fuel equipment which will hold good 
п this country. Herinzton, in. his book on powdered fuel, 
gives an estimate of costs of powdered fuel as eoi pared. with 
actual сох of side feed stokers in a Canadian замаа поп of 
eht borers of a total horse-power of 1.900. The daily require- 
nents were put as follows :— 


Solid fuel. Powdered fuel. 


Dollars. Dollars. 
Coal... T e ].440.00 — ,.. E : 1 356,00 
Labour | ‚доо? ... M "Y ] 71.12 
Power "P " (оҳ. wis ies 25.31 
Repairs and supplies 3230... n iu 7.57 
1,547.00 1,560.00 


and showed a daily saving of 287 dollars, equivalent to 88,070 
dollars per annum. 

The complete cost. of the Necessary powdered coal equip- 
еме, melding building, rotors, changes in boiler furnaces, 
dnd erection, мах put at Эх, dollars; and assuming fixed 
charges as being 15 per. cent. of this total cost vearlv, or 
2000 dollars, the net annual saving would be 88.970) less 
3,000, or 05,210. dollars, nearly 520. per cent. on the capital 
outlay, 
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ELECTRICITY IN IRON AND STEEL WORKS 


Discussion. 


ерла the course of the discussion on Mr. €. A. Ablett’s 
paper on the above. subject (whieh was abstracted in our 
issue of May lith) at the annual meetung of the Iron & Steel 
In-titute 

Mr. Water Dixon sad, regarding the use of mixed- 
pressure turbines, that while having done good work in some 
cases, there were instances in which the results had been 
disastrous from the econome point of view. The author also 
made some wise remarks as to the use of. pas engines, but 
atter all one had to remember that the primary object of steel 
works мах to make steel and not electricity; He appreciated 
that, given the conditions mentioned in the paper, with gas 
and edhaust steam available, electricity might be generated 
more cheaply than it eenid be bought, at the same time 
there Were constderations which bad to be taken into account 
which had. not. been mentioned in tlie paper, before a final 
copcluston could be eame to. There was a preat deal of self- 
evident: wisdoni im the paper, but it was the application. of 
such wisdom which was the пороге thing in the particular 
ateumstan e», 

Мг. F. CriMrsis said that the comparison of the eost of 
power depended upon the sizeof the pant; he presumed that a 
ану Fairge сараси steel works wouid not demand much more 
than 6000 KAN from the generiting staton and that had an 
reportant influence on the size of set dealt with in arriving 
M tne tures in tlie eost tables, ‘The figure in the piper under 
the һе of “water, edd, and stores" for the steam plant 
vath a oad factor of 65 per cent. was 0402]. per KWh, whilst 
{бг tbe eene Joad foeter for the шая engine piant, 
tte Biure was ӨЧ. per KWb. Pid the author, 1n 
the esse 0f the stenam plant, anelude the eot of 
ерат thie hated Ww acer and de alins woth condensed 

iter, because phe Doute eb herd senes on. the low ste? 
He hof на. uen age at the | des type ol gas ensi os 
LA E ET PUNT as 
St add! ann Roky ШИИ h he ET V ese] Мере thre ТЕСЕ. CAS cen 
е un the cart Peat e 4] UN npa ct thre hole st «bites cf 
pue beat ай ан biu these рше were unsurpassed, Thoas 


development had taken place largely due to the fact that the 
builders had adopted the: poliey of increasing the average tem- 
perature throughout the evlinder; instead of working at a 
normal mean elective pressure of, say, from 00 to 65 1b. Ithe 
usual inaxiniunmi) they had used from 80 to SO Ib. with a eon- 
sequent merease m the power developed from the каше size 
eviinder. This) would result in the capital cost for а given 
power being materially reduced, 

Mr. L. Котнека, referring to the driving of mills, said thet 
from the electrica! point of view there was always vers great 
anxiety that the electrical plant should be extraordinarily etti 
сеш. X matter of one per cent. was considered a large ditter- 
ence between two tenders for electrical plant, but. such a 
difference in. etlicieney in the electrieal drive was absolutely 
negligible compared with the losses which might take place 
in the rolling mul. The paper showed very clearly that there 
пи be a oO per cent. merease in. the friction. losses. of a 
mill, and one of the advantagzes of the electrical dtive was 
that such an increase would be inmediately detected on the 
struments and a rectification of the alignment of the mil 
plant would. bring the friction losses back to their origami 
amount. А 

Mr. Frank ANstLow did not think that people who were re- 
sponsible for the manavementof steel works were fully alive to 
the importance of load factor, which had a very great bearing 
upon the question whether exhaust steam: should, or shoud 
not, be used. ‘The author had said that the load factor ot a 
steel works was in the neighbourhood of 65 per cent. Most 
iron and steel works were connected with collieries, and the 
eolhery load factor was not nearly so pood as that of the 
steel works. The combined load factor was only about 35 or 
J0 per cent. and, if 45 per cent. was obtained, it Was a very 
good load factor. Therefore, where the steel works were beny 
supplied from the power plant also supplying the colliery, the 
load factor would necessarily be below the figure mentioned by 
the author. A saving of 15 per cent. in the coal bill did not 
necessarily mean a saving of 15 per cent in the power bills. 
There was a great tendency to use powdered fuel and he 
agreed. that, under the right conditions, its use would be а 
great asset to many iron and steel works, but there was a 
tendency to overdo the use of powdered fuel without due con- 
sideration of the load-factor problem. 

Mr. C. A. Ангетт, in replving to the discussion, said that 
the size of the plant dealt with in the two tables mentioned 
by Mr. Clements was 6,000 KW, actually running, and 0 per 
cent, reserve, or 0,000. KW in al. The captai charges had 
been taken on the whole of this plant. As to the “ol, water 
and stores," the figures had been brought down to the nearest 
place of decimals, but if they had. been. taken to a knuger 
number of places of decitnals, they would have been slizlitiy 
different in the direction indicated by Mr. Clements. It was 
assumed that the water available for the boilers was fit and 
did not involve treatment, and the figure included. the cost 
of the cooling tower plant. The information as to the large 
gas engines in. Belgium foreshadowed a decrease in capital ex- 
penditure not only on the gas engines for a piven power, but 
also all through the installation, and must eventually lead to 
a reduction in the cost of power bv the use of gas engines, 
Obviously, the load factor of tive mills would be better. than 
that of one, but there were other things to be considered, aud 
he had known instances in which means of working the plant 
had been found which materially improved the load factor, 


Painting v. Galvanising.—In the Electrical. World of 
April 28th, the results of an inquiry into the relative merits of 
painting and ратат outdoor steel structures are reported. 
Practice is very. diverse, but broadly speaking, galvanising 18 
preferred for towers, as it lasts for 58-12 vears, whereas paint 
lasts. only for 2-A vears, and repainting: near hye Wires ts 
dangerous. to life. Galvaninz adds about one-third to. the 
first cost of the steel, but in the long mn may be cheaper than 
paintings on the other hand, lighter sections may be used af 
valyvamsed. [n a damp. salty, or. sulphur-laden atmosphere, 
yalvanising has a very short hfe. Painting seems to be mire 
widely used. The quality of both galvamising and pamt is 
very пират. [solated structures are preferably galvanised, 
Some companies Which have used alumni: paint, with a 
suitable vehicle tor the aluminium powder, have found the te- 
sults most satisfactory and encouraging. Hot galyanisina os 
very much superior to cold galvanising. The opinions et 
many correspondents are given in full; and contain much valu- 
able information. One states that increasing the thickness of 
all ports by dam. cost Jess than the galvamang of the thinner 
metal. 


Electric Vehicles in Sweden.—l-lectric motor vehicles are 
caine sround in Sweden. The Dagens Nulieter reports that 
VkKtiebolapet Steckholims Biveverier (Stockholm Brewery Co), 
Which has been using electric motor Torres for the past three 
Vers, Is Very salt-lied with thee velit le. anil has eerdere а 
new агу destined by Eleéktiobilaktiebolazet and manufactured 
у he Miseni cane Elektrizitaets Geselischatt at Beaten 
Elektr dulbiltieb disset Gs atso ordern: for the mop se ob trr! o 
electric motor "bus Iron Messrs. Luthoch Rosen, of еке 
--Reuter’s Trade Service (Бк Копи). 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


А. New *“‘ Creda ” Cooker. 


Messrs. Baxter & Catnter, Lrp., 219, Tottenham Court 
Road, УУЛ, are selling a new model of the "'Creda ” 
cooker, the principal advantage of which is its changeability 
of parts. 

The body is of sheet steel 1/16 in. thick, mounted on cast- 
iron legs, and the top is of 4 in. steel and very rund. А 
sheet steel interior which can be easily removed is provided, 
Which ensures that the elements are entirely protected from 
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Fic, 1.—NeEw '' CREDA" COOKER: 


grease, &e. The elements are arranged in groups, each single 
element being of the flat mica type wound for a 100-W con 
sumption, ‘These groups are arranged in parallel generally at 
the sides, though they may be fixed at the ton and bottom 
if this is preferred. The fixing of the elements is carried 
out in a very substantial manner; thev are fitted to 1 in. 
x і in. iron busbars running down the sides. In this wav re- 
placeinent is facilitated; it is only necessary to loosen the 
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Fic. 2.—THE Cooker DISMANTLED. 


fixing screws, remove the damaged element, and slip another 
in its place. Being wired in parallel, the failure of one ele- 
ment does not cut out the rest. 

In the top are a grill and two hotplates, The latter may 
be of either the closed or open pattern. Between the top 
of the oven and the top plate an enamelled {гау is fitted. 
This can be drawn out to form a table or to inspect the 
[ood being grilled. The grill and hot plate elements are of 


coiled nichroine wire mounted on firebrick bases. The two 
hot-plate elements and the grill element are fitted into separate 
trays, and when it 18 necessary to replace an element the 
whole tray is removed and replaced by the suppliers and the 
damaged element repaired at their shops. ‘This is a *' service ’ 
feature of great value and likely to give the customer confi- 
dence in the cooker. 

The connections, fuses, and switches are contained in a 
chamber at the side of the cooker. Upon the removal of 
the top, the cover of this chamber can be swung over expo- 
sing the whole of the gear. The connections are of solid 
wire, no beaded work being employed whatever. 'The grill and 
smaller hotplate have one '" heat " only. The larger hotplate 
and the oven are arranged for three '' heats," and beneath 
the switches a plug is provided to which a kettle or other 
appliance may be connected, 

The internal dimensions of the oven are :—Height, 17Y in. ; 
width, 14 in. ; and depth, 15 in. The exterior height is 398 in. ; 
width, 204 in.; and depth 171 in. The loading of the cooker 
with open type boiling plates is 5,150 W, made up as follows :— 
Oven, 2,000; large hot-plate, 1,250; small hot-plate, 650; grill, 
1,250. With the enclosed hot-plates the loading of the smaller 
plate 18 increased by 100 W. 

Fig. 1 is a view of the exterior of the cooker, and fig. 2 
shows the removable interior, the top-plate removed, the ar- 
rangement of the grill and boiling ring elements in trays, and 
the connections at the side. 


Floor Waxer and Polisher. 


THE CANADIAN ELECTRIC. FLoor WAXER AND PorisuEn. Co., 
Lrp., 22, Mark Street, Toronto, Canada, is marketing a model 
with several improvements (fig. 3). The case of this model is con- 
structed of aluminium and а powerful universal motor is em- 
ployed. It carries a waxing pad, 34 x 64 in., which is faced 
with perforated leather, through whigh the wax is forced by 
powerful coiled springs. This model covers a strip 8} in. 
wide and polishes close to the baseboard. 


Еа. 3.—FLOOR WAXER AND POLISHER. 


The original model operates on the revolving disk principle 
for all operations. The new model operates on the cylinder 
principle. The disk type is, perhaps, best adapted for floors 
that are absolutely level; the cylinder type is better adapted 
to take care of floors that are grooved or wavy. The two 
"Sun " models do the work quickly and run so easily that a 
child of ten can operate them.—Ilectrical News (Toronto). 


The ** Greenhalgh " Cable Connector. 


Mr. James Greenhalgh, of Manchester, has devised à method 
of coupling cables which he claims to be far superior to the 


Fic. 4.—Tne '* GREENHALGH " CABLE CONNECTOR. 


standard types of connectors. The connector and the method 
of using it are shown in section in the accompanying illustra- 
tions (fig. 4). There are three parts: An outer sleeve of copper 
bored to receive the cable—either right through as shown, or 


En! "Ll A] L- : N 
\IAITIFAN AA М 
Jiaitizea DV © 

PNA TEIL o Ч 
ми 


196 


from both ends, leaving a solid. partition in the. centre; and 
two copper ferrules bored to ship easily over the second ring 
ot strands. [n use, the first ring of wires is lifted and a 
ferrule аз placed over. the cable ends with a short portion 
projecting through. ‘The ends of the second ring are then 
bent back over the outside of the ferrule forming an anclior- 
ing. ‘The outer ring of wires is then forced. down upon the 
exterior of the ferrule in line with the bent-over ends of the 
second ring of wires. The ferrules are thus completely eu- 
closed. by the wires, and they are inserted into the outer fer- 
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rule. The strands are held by a number of grub screws or 
pins inserted through the wall of the outer sleeve. If. neces: 
sary extra holes for the pouring of solder, to make a 
“sweated " Joint, can be provided. The completed joint is 
shown in fig, 4b. 

Tests carried out at the Manchester Municipal College of 
Technology recently, showed that the conductivity of cables 
thus jointed was greater than that of an equal length of the 
cable. A sample joint on a 0.15 sq. in. conductor was sub- 
jected to a tensile strain and parted at 2.15 tons. 


EARTHING THE NEUTRAL POINT. 


By S. AUSTEN STIGANT, A.M.L.E.B, M.Am.LE.E, MemJ.Inst.E. 


(Abstract of paper read. before the JUNIOR INSTITUTION OF ENGINEERS.) 


Tris short review of the thecry and practice concerning the 
neutral. point. earthing of h.p. and Lp. three-phase systems 
points out the advantages of and the steps taken for earthing 
under diflerent conditions. 

The Insulated Neutral. P'oint.—On a system operating with 
an insulated neutral the fault most to be feared is a break- 
down to earth on one phase, particularly И it takes the form 
of an “arcing ground ©“ at an overhead line insulator. From 
euch a fault. pressure waves proceed along. the line in. both 
directions, and it is no unecimnen occurrence for. secondary 
breakdowns to take place simultaneously at points on the 
system widely apart. There is reason for apprehension even 
when the system consists purely of underground cable, though 
an earth fault in a three-core cable is generally quickly con- 
verted into a short circuit: between phases, and the cable then 
becomes Isolated from the supply. 

It has been submitted that the great advantage of operat- 
my with an insulated neutral is that, should an earth fault 
occur on one of the lines, the supply need not iminediately. be 
Interrupted, but сап be continued until the fault. has been 
located and a suitable opportunity arises to permit the герат. 
In actual modern practice this reasoning is entirely fallacious, 
for the process of location may often be a lengthy procedure, 
and the insulation. of apparatus connected. to the system аз 
being overstrained during that time. Operating with an iu- 
culated neutral has been responsible for numerous breakdowns 
of cables, generators, and transformers, and such practice is 
definitely not to be recommended. 

The Karthed Neutral Potnt.—The advantages are manifold : 
(1) Persistent “arcing grounds " are eliminated, and an earth 
fault becomes definitely converted into a short circuit) from 
line to neutral; bop. oscillations. are reduced. to a minimum, 
and consequently the factor of safety of the system against 
earth faults is largely increased. (2) [t secures the maximum 
ellectiveness of automatic protective gear nunmnediately an earth 
fault occurs. (3) Н.р. shocks to the system and apparatus con- 
nected thereto are reduced to a minimum; it is possible to 
effect appreciable reductions in the insulation. to earth of 
cables and overhead. lines, which produce a corresponding 
saving in cost; also in transformers. and generators, but in 
practice this is carried. ино effect only in very-hiph-voltage 
transformers in. Which the insulation is graded down from the 
line termunals to the neutral point. A dead earth fault on one 
hne of a system having an insulated neutral raises the pres- 
sure of the two sound lines, and apparatus connected to the 
hnes will eventually fal from cumulative. weakening action ; 
jn Verv-hich-voltage systems the pressure of. the two sound 
hnes шау, at the first instant. of the fault, reach twice. the 
normal line pressure. (4) It is usual to mært some current- 
juniting. device between the neutral point and earth, but the 
American power сөшрашез transmitang at the highest pres- 
ules аге dn most cases operating with the neutral point. dead 
earthed, largely due. to the fact. that while considerable 
amounts of power are being tran-untted, the transmission volt- 
ayes are so high that the fault. currents аге not. sutliciently 
йде as te produce such electromiagznetie. stresses as cannot 
adequately be taken care of by more or less simple provisions 
i the mechanical design of the apparatus concerned ; in addi- 
tion, overhead. lines embody an appreciable amount of in- 
herent reactance. (5) Tt prevents overhead lines being subject 
to induced state charges from adjacent charged clouds, dust, 
meet, tow, and rain, and chances in altitudes of the lines, and 
the gradual accumulition of hich " floating" potential above 
earth. The h.p. neutral is earthed шашу for the sake of the 
Protection of the system, while the l.p. neutral is earthed 
clictly an order to reduce the possible danger to human lite. 

Neutral Farthing Apparatus Хе the insertion of some 
current dimitri device as beneficial from the point. of view of 
reducing faut currents, at should be remembered that the 


sound lines may, for a short period of tine, be subject to 
pressures higher than the normal phase pressure, the effects 
of which, however, if the automatic protective gear operates 
suthiciently rapidly, are not of serious import. 

By far the most common h.p. device used is some forin 
of resistance Which is usually air cooled, but on the European 
continent they are. sometimes Imumersed in oil. While re- 
sistances tend to damp out surges, they are usually a source 
of intense dissatisfaction from the point of View of both price 
and bulk. Ordinary grid or wire resistance possesses a positive 
temperature coeficitent, so that if the initial fault. current is 
not suthciently great to operate the relays, the fault wall 
persist, and. possibly cause more extensive damage; if, how- 
ever, the value of the resistance is chosen to allow sutlicient 
margin over the heaviest current required to operate the least 
sensitive relay, this disadvantage is more apparent than real. 

There is available, however, a resistance having а Depative 
temperature coefficient, and it is claimed for. the Brazil 
carbon-powder resistance that the fault current need never 
exceed the current necessary to trip the least sensitive relay, 
but it is the opinion. of certain operating engineers that И 
the first kick of the fault current does not trip the relays, a 
gradually increasing: current will certainly not do ко, but 
instead, the fault will be prolonged and the damage become 
more extensive. At least one important electricity under- 
taking earths its e.h.p. neutral point through a larve water 
resistance (rated at 20 olims, the line voltage being 20,000), 
and this has given every satisfaction. The water Is stationary, 
and the apparatus must not be confused with the smaller 
Water-Jet earthing resistunces often used on the European 
Continent. 

In Great Britain untuned reactance coils have been used to 
some slight extent for earthing generator neutral points, 
generally multi-core lead-covered cables cast jn. concrete, the 
multiple cores inside the single lead sheath being all connected 
In series to form the total number of turns necessary to pive 
the desired reactance, and connected to the circuit by means 
of a single-core lead-covered cable. Another type consists of 
bare stranded. conductors wound upon an insulating frame 
and enclosed by protecting porcelain. blocks. 

On the European Continent, and to some extent in America, 
generator neutral points have been earthed through tuned. or 
partly-tuned reactance known аз Petersen earth coils and 
dissonan e coils. respectively. The coils are designed. to 
resonate at. fundamental frequency more or less exactly with 
the resultant capacity of the system. when an earth fault 
occurs оп one of the lines. As the coil is in parallel. with 
the resultant capacity of the system, a large current will 
circulate through the earth coil and the line capacities, but 
the current flowing through the actual fault will have à very 
sinall value only, as it is the vector difference of the two 
currents, which are almost 180. deg. out of phase with one 
another. There is difficulty in accurately resonating the earth 
coil with the line capacities under all fault conditions on long 
high-voltage lines, and as a consequence it appears to be 
limited to systems employing medium-pressure lines of rela- 
tively short lengths. In. practice it is not necessary to obtain 
close resonance for satisfactory operation, and coils having 
ах much as 50 per cent. dissonance have provided the necessary 
protection. 

The external appeardnee of the coil is similar to that of 
a statie transformer having section wound coils. It has an 
air-core single winding only, which may be provided with 
tappings so that the reactance can be varied. The coil is cil- 
Mumersed in an ordinary transformer tank. 

Multiple Бат иту. Тп Great. Britain the Board of Trade 
prohibits earthing at more than one point. of extra-hich- 
pressure systems, but us a result of experience in the 
У.А, it is the considered. opinion. ef many responsible 
engineers in Great Britain that the restrictions imposed by the 
Board of Trade are unnecessary and should be removed. If 
multiple earthing were adopted thoroughly. the relatively 
large number of parallel paths available for the thaw ef har. 
menie. currents would. doubtless cause no real telephone dis- 
turbances on account of the diffusion and consequent weaken- 
ing of harmonic current in the distributed paths, 
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Tomlinson Lee v. Peel. 
SLANDER ACTION BY ELECTRICAL ENGINEER. 
(Concluded from page 730.) 

The hearing was resumed on May 8th. 

DEFENDANT, re-examined, said he never had any personal 
feeling against plaintiff. For years they had all been trying 
to help him. That had been the main object of their refusing 
to speak at the Council meetings. They felt it might injure 
hin, and they were dcing it now only because they were 
forced. 

Mr. A. W. HickMorr, grocer, of Merton Road, Wimbledon, 
said he was a member of the Corporation and Electricity Com- 
mittee. He was present at the Gerrish interview, as well as 
at the Temple interview, and what defendant said was that 
they had lost confidence in plaintiff. 

Mr. SHELDON, recalled by Mr. Gregory for the defence, said 
that cn one occasion раш said, ©“ He was not going to be 
‘downed’ without a fight. He would see the works were 
shut up and no ' juice" would go out.” 

Alderman D. Stewart, of Cambridge Road, Wimbledon, a 
member of the Institution of Electrical Engineers, and chair- 
man of the Electricity Ccmunttee from 1910 to 1917, bad 
nothing to say up to that year of plaintiff's work. He had 
never seen him the worse for drink, but certainly under the 
influence of drink. He gave a testimonial to plaintiff as to 
his technical ability. 

CouUNsEL: Would you be prepared to repeat that testimonial 
now ?— No. | 

Cross-examined, witness said that while he was chairman 
of the Electricity Committee he had no complaint ав to 
plaintiff's engineering ability or management of the business. 

The hearing was adjourned, and was resumed on May 9th, 
when more evidence was given for the defence. 

Mr. T. G. Мүхотт, a stockbroker, said he voted for Mr. 
Lee's dismissal with much regret. 

Mr. S. ALLEN said he had been a member of the Electricity 
Committee and chairman for some time in 1919. He was 
always anxious to work with Mr. Lee, but in recent years he 
found it impossible to do so. The day after he was elected 
chairman of the Electricity Cominittee he saw Mr. Lee at the 
works. He said: " Good morning, Mr. [ee," and plaintiff 
said: 2° If you want a b row, you can have ijt." He 
told hin that he wished to work ainicably with him in the 
interest of the business. He gave plaintiff no occasion. for 
his conduct towards hun. 

Alderinan J. S. H. ABBOTT, wine and spirit merchant, and a 
member of the Electricity Committee, said that Mr. Lee's dis- 
position to the Committee was hostile, and he resented im- 
quiries and questions. He arrived at the conclusion that Mr. 
Lee should be dismissed notwithstanding that he bad friendly 
motives towards hun. | 

Mr. R. W. Кїлт2 said he attended on subpoena. Before the 
war he was in the employ of the Wimbledon electrical depart- 
ment. In 1911 he recollected an incident when Mr. Lee was 
his superior officer, and be asked for his orders in writing. 

Mr. Gregory: What was happening to Mr. Lee?—He was 
rather intemperate. 

Why did you require an order in writing to obev hts orders? 
—Because Mr. Lee was in the habit of giving orders when he 
was not in a condition to give orders. 

On one occasion, Witness alleged, Mr. Lee suggested that a 
hve wire at 2,000 volts should be put round the works. 

Before he joined the Army in 1915, witness said, Mr. Lee 
had changed. He had given up drink and smoking. 

Mr. R. V. TREACHER, an accountant in the employ of the 
Wimbledon Town Council, gave evidence as to the alleged sug- 
gestion about the live wire. Witness said Mr. Lee said: 
" Mr. Klitz, we have orders to protect the works against Ger- 
man spies and other people. I want you to put a live wire 
round the works.” 

Mr. GREGORY : What was his condition?—I should say Mr. 
Lee at the time was getting over the effects of drink. Mr. 
Lee was frequently under the influence of drink. 

The hearing was adjourned. 

On May 10th, Mr. Mappocks, K.C., for the plaintiff, called 
evidence in rebuttal of the evidence given for the defence. 

M*. ARTHUR NICHOL; Moore, electrical engineer to the borough 
of Newport, Monmouthshire, said he was at the Electrical 
Engineers’ Convention at Bradtord, in June, 1920, and sat 
opposite plaintiff at the luncheon.  Plaintiff's condition was 
perfectly normal, and plaintiff was quite sober. He had seen 
Mr. Sparks's reports on the Wimbledon electrical undertaking, 
and Mr. Lee's observations on the reports, which indicated to 
him clearly that where Mr. Sparks and Mr. Lee differed was 
really a case simply of a difference of professional opinion. 
In general, Mr. Lee's observations indicated to him that Mr. 
Lee was thoroughly competent. 

Mr. М№пллАм M. SELvEY. consulting engineer, and technical 
adviser to the Coal Controller for Yorkshire, said he had read 
Mr. Sparks's report and Mr. Lee's observations on it, and 
formed the opinion that Mr. Lee must have been a very com- 
petent engineer. 

Mr. WiLLiAM J. OswaLD, electrical engineer, said he entered 


the service of the Wimbledon Urban Council in 1904. Не 
was still in the employment of the Wimbledon Corporation. 
lrom 1904, Mr. Lee was his chief. He had never seen Mr. 
Lee the worse for drink at the works, and when members of 
the Council or of the public visited the works he was always 
very courteous and willing to give them information. He had 
never heard any allegation about a live wire. 

Witness (cross-examined) said he had heard Mr. Durling’s 
evidence, and it was not correct. "The water treating plant 
was used to the best advantage, but there were dittculties. 
They used the River Wandle water, but that water had been 
gradually getting dirtier. 

Re-examined : Witness said that during the war there was a 
dilliculty in getting suitable coal and that atfected the boilers. 
Mr. Lee did not neglect his duties as to the cleaning of the 
boilers. Every effort was made to make the water-softening 
plant effective. 

Mr. CHARLES HENRY WonbINGHAM, consulting engineer, said 
he had read Mr. Sparks's report and Mr. Lee's comments upon 
it. He saw no evidence of negligence or incompetence on the 
part of Mr. Lee in what Mr. Lee said. There was divergence 
of views umong engineers on the ways of solving problems, 
fod there was Justitication for what Mr. Lee recommended. 

Mr. CrLirronb. H. ARMSTRONG said that in June, 1920, he re- 
presented his firm at the Bradford Convention. Mr. Lee was 
absolutely sober there. 

Mr. F. T. JENKINS said he was a wireman and had been in 
the employ of the Wimbledon Corporation for many years. 
He drove the car for Mr. Jee up to Mr. Lee's dismissal 
He had never seen Mr. Lee the worse for liquor. 

Mr. J. W. JOHNSON, clerk to the Maldens and Coombe Coun- 
cil said he had known plaintiff for шапу years and had never 
seen hin under the influence of drink. 

Dr. VINCENT GREEN sald he had. known Mr. Lee seven or 
eight years. There was no trace that Mr. Lee was a heavy 
drinker, and it would not be fair to say that he was. 

This concluded the evidence, and Counsel addressed the jury. 

In his sumning up to the jury, his LokpsHip said this was an 
action brought to recover damages for defumation of charac- 
ter and not a question of damages for wrongful dismissal. If 
he were wrongfully dismissed plaintiff could have brought an 
action against the Corporation. He understood that plaintiff 
did so; the case did not ро to trial, as it was settled between 
the parties. They also knew that he brought another action 
against а Mayor and got £250 damages. Defendant had 
nothing to do with that. Plaintiff had brought actions against 
two other persons. It might be he would get money from 
them; that had nothing to do with Mr. Peel. Plaintiff's coun- 
sel said that the present action was brought to clear his 
client's character. Had not his character been cleared? If 
his character had been besmirched by one of the Mayors, that 
matter was investigated for two days and plaintiff was success- 
ful, and his character cleared. Would that be enough? ‘Thev 
knew that there were actions against two witnesses called in 
that case. lle said that because it was within their province 
to consider all those things when they considered the question 
of damages. As to the statement made at the Town Council 
meeting, on March, 19622, of which complaint. was made, those 
words were spoken on a privileged occasion, and there would 
be no right of action unless plaintiff could satisfy them that 
the words were spoken with malice. Defendant said. they 
were true. Defendant said he did not sav the words which 
were alleged to have been uttered at the South-Western Hotei, 
Wimbledon, and he also denied speaking the other words 
complained of. Mr. Temple said he could not remember any 
particular words defendant said. If defendant did not speak 
the words, did Mr. Hickmott speak them by the authority, 
express or implied, of the defendant? In that case there were 
really four actions for slander in one. 

The questions which his Lordship left to the jury, and the 
jury's answers were as follows :— 

(1) Did the defendant, at a meeting of the Wimbledon 
Town Council, on March 6th, 1922, speak the words complained 
of, or words to that ellect?—Yes. 

(9) If so, were the words spoken true in substance and in 
fact?—No. 

(3) In saying what he did, was the defendant actuated by 
malice against the plaintiff ?—Yes. 

(4) Did the defendant, at the South-Western Hotel on the 
Sth of March, 1922, speak^ the words complained of or words 
to that effect?—Yes. 

(5) If so, were the words spoken true in substance angl in 
fact?—No. 

(6) Did Mr. ITickinott, in the defendant's presence, speak 
to Mr. Temple the words complained of, or words to that 
effect ?—Yes. 

(7) Tf so, did Mr. Hickmott speak them by the authority, 
express or implies of the defendant?—No. 

(S) Were the words spoken on this occasion true in sub- 
stance and in fact?—No. 

(9) Did the defendant speak to Mr. Gerrish the words com- 
plained of, or words to that effect?—No. 

(10) If so, were the words spoken on this occasion true in 
substance and in fact?—The words were not spoken. 

(11) Damages as to words complained of? 

(a) £100; (b) £20; (c) £50; (d) £90. 

The jury were absent an hour and a half considering their 
verdict. As his Lordship had left the Court, judgment was 
not entered that night. 
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The case саше before Mr. Justice Darling on May lth for 
judgment to be entered on the findings of the Jury. 

Mc. Maipo ks, K.C., m asking for judgment for the phun- 
tn ror. £820 dariages with regard to the issue rused in ques- 
tions 0, 7 and ò, as to whether words were spoken so as to 
bind the defendant, said that defendant would probably get 
any costs to Which he was entitled in tune, but on the further 
issue counsel subinitted. that defendant was not entitled to any 
costs because there Was not. апу cross-examination, 

Mr. J. D. Cassies, K.C.. for the defendant, asked for eosts 
on the issues on Which plaintiff had failed. 

Lis Lokpsttp pave judzinent for plaintiff for £120 damages, 
with costs on the rmsues on which he had succeeded, defendant 
having costs on the issues on which plaintilf. failed. De- 
fendant was given a stay of execution оп terius. 


Handcock & Dykes v. Tate and Another. 


IN this action, which was commenced in. the King’s Bench 
хлоп, before Ме. Justice Coleridge, on Мах llth. Mr. 
Thorne Drury, K.C., in opening the case for the райх, 
sad tbe claan was for professional services by a finn of con- 
sulting engineers, amounting to ELL, and there were various 
charges of meonipetence and miseonduct raised by the detence 
арам the pluntitffs and the defendants counterclatmed for 
£2235, which they siid represented damages which they. had 
suffered owing to the alleged misconduct and incompetence. 

The defendants were two ladies who kept a school for piris 
at Bushey, Herts., and the matters in question in the action 
related to ап eleetrieal installation, The. members of the 
plana {ичи were Mr. Dykes, М.С. Б. M.E.E.E., and 
Mr. Townend, a retired engineer from the Royal Navy. Ile 
jomed the piaintit firm in. 1910 and was admitted ах partner 
in. IRI. 

One of the two defendants ealed upon plaintiffs at their 
offices in Westminster and told them that she and her partner 
desired. to have electrie light installed in their school build- 
Ines, Which were of considerable extent and divided. They 
saw Mr. Dvkes and Mr. Townend. One of the complaints 
made адаш the plaintiffs was that there was an expressed 
term that Mr. Dykes should personally prepare the specifica- 
tion and estimate, and that the whole work should be solely 
under his. personal direction. Mr. Dwkes told the tady that 
as he was about to start on his holiday, Mr. ‘Townend, his 
partner, would supervise and look after the work. She was 
quite agreeable that this should. be done, and afterwards, 
almost without exception, the correspondence was conducted 
by Mr. Townend personally, and he went down frequently to 
discuss with the defendants the details of the work to be done. 
At first there was а general discussion as to what was to be 
done and Miss Tanner told. plaintiffs that she had recently had 
sole portion of the premises redecorated and it was not de- 
arable that the walls should be cut more than could be helped. 
They therefore discussed two possible systems of installation. 
One was that flexible wires should be çarried round the doors 
and other corners, so as not to eut into the surface of the 
Walls, and. that was recommended as Бети much cheaper. 
The alternative scheme necessitated the channelling of the 
walls for the purpose of carrying the wires. After some dis- 
cussion it was decided that the flexible wiring system should be 
adopted. Subsequently Miss Tanner said that she desired. to 
control from her bedróom all the lights by means of a switeh, 
and it was explamed to her that that would be inconvenient 
and. expensive and Mr. Townend told her that she would be 
able to control a eertain number of Воће and that other lights 
might be lett availible for special purposes. A week hiter it 
was decmted that the idea of having all the dights controlled 
frome one. room should be abandoned. About September 
4th the ladies адаш changed their minds and decided. that 
they would. not have the flexible wining system but would 
have wires in metal tubes. These changes of mind (said 
counsel} were the cause of the whole trouble which had given 
ге to the action, 

Evidence was given for the раних by Mr, Dykes and Mr. 
Tov nend denying that the defendants were told that the work 
could be done for £10,000, Mr. Dykes denied that it was agreed 
that the estunate was to be inclusive of everything. 

The bering was adjourned to the Lth inst. on which dav 
Mr. име Coleridge was unable. to sit owing to illness, and 
the hearing мах further adjourned: until nest term, which 
eoninenees on May иһ. 
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Kritish Thomson Houston Co.. Ltd.. v. Yorkshire & District 
Electric Lamp Repairing Co., Ltd. 


IS the Chan ery DPivistan, on Mav Ith Mr. тийе Sargant 
heard this action as anest defendants, of Saxen Road, Sheffield, 
Forintrinzement of the plantas patent for gastHed lamps; "] he 
détendont commpauny Was net represented. Sir Arthur Colefax, 
kh €. Mr. Hunter Grav. КОС, Mr. Whitehead, K.C., and Mr. 
revor Watson apepeored for the репе, 

аг Maui Сорау sod the. validity of plaintiffs’ patent 
Wats pot dn question, arid the only issue was as to infringe- 
ment Fhe acten vos breonsht te restrain infringement of 
poan be thers potent P915, of TORS for diiproveieents in 
He ael ut ele tin старе, the patent being that tor pas- 


filled half-watt lamps. What defendant had done, and up. 
parently claimed to continue to do, was to take а рахи 
атр, the filament of which had broken, to open it, put in a 
new filament, fill it again. with pas, and then say that it was 
merely а гера which was permitted and which was not an 
Infringement. 

His Lonbsuir asked if the lamps were originally made under 
plaintiffs’ patent. 

Sir ARTHUR said this was not so in all cases. 

Evidence was given as to. the purchase of six lamps 
from the defendants, and Dr. Oberlander, consulting 
chemist, stated that һе opened two of the lamps in which 
there was a tungsten filament coiled, and раз of low conduc- 
tivity and relatively high pressure. The reconstructed lamp 
differed somewhat from the gashlled lamp, but it мав sub- 
stantially the каше. Witness added that it was nnpossible to 
repair à broken filament, and in order to make а рахн 
kunp within plaintiffs! specification, they would bave to com 
struct a new lamp. 

His Lorpssie granted the injunction asked. for, with an 
Inquiry as to damages, costs, and an order for the delivers -up 
of the infringing: articles. 


Madras Electric Supply Co., Ltd., v. P. & O. Steam 
Navigation Co. 


IN the Commercial Court, on May Oth, Mr. Justice Bartha he 
heard this action, in. which. plaintiffs. Санаса damages m 
respect of a stator. carried on one of the defendants’ vesels 
to Madras, and which was dropped into. the harbour wine 
being. taken off the ship. . 

Mr. Wright, K.C., who, with Mr. Langton, appeared fer 
the plaintiffs, said that the machine was shipped by las 
clients in April, 1922, at Tilbury. The stator weighed 23 
tons 9 ewt., and the ship issued a bill of lading deliverable 
to the plaintiffs. [n the act of discharging: the machine: at 
Madras, the package fell overboard to. the botten ob the 
harbour. It was eventually recovered. by a diver, but not 
before it had been very. seriously damaged. [t was rendered 
useless, and had to be re-conditioned completely. The si't 
water had set up rusting which made the recondationm, 
necessary before. the machine could. be useful at ail In 
respect of the damage sustained the. plaintitfs claimed about 
45.750. 

The points of the defence put in referred to the terms of 
the contract based on the terms of the bill of lading. Aec- 
cording to the pleadings the damage was caused by the 
breaking of the derrick guy rope. Defendants contended that 
a latent defect in the tackle, which came within the excepticns 
of the bill of lading, had caused the damage. 

The hearing was adjourned until July 5th, to give plainuffs 
un opportunity of calling evidence from India. 


THE NORTH-EAST MIDLANDS ELECTRICITY 
DISTRICT. 


Electricity Commissioners’ Decisions. 


THe Electricity Commissioners have. considered the eviden e 
given at the inquiry held at Shetheld in October and Decerber 
last into the scheme submiutted by the Corporation of Shetheld, 
for the establishinent of a Joint Electricity Authority: for the 
aboveanentioned. district, and they have decided that the area 
provisionally determined is confirmed: subject. to (a) the er- 
clusion of the municipal borough of Buxton and the parishes 
of Chapel-en-le-Frith, Fernilee, Green. Fiarfield, Hartington- 
Upper-Quarter, King Sterndale, and Peak Forest and the 
townships o£ Chinley, Bugsworth and Brownside, and Wortley 
in the rural district. of Chapelen-le-Frith, all of whieb have 
since been included within the South-East. Lancashire Eiee- 
tricity District; (b) the ereluston of the urban: districts of 
Bolton-upon-Dearne, Hovland Nether, Thurnscoe, and Wath- 
upon-Dearne, all of which will be included in. the West Riise 
(Aire and Calder) Electricity District; (0) the erelusion of iie 
urban district of Barton-upon- Plumber, 

Although evidence was given at the inquiry to show thet 
the proposed scheme of development offered no mimediate ad- 
vantages to those parts of Lindsey, in the county of нөн, 
Which are included. in the provisionally determined district. 
the Commissioners have come to the conclusion that. th œ 
parts of Lindsey should be associated, from the outset, with 
the development of the other portions of the distriet, 

'— Durinu the inquiry representations Were made by the pro- 
moters of the scheme that the portions of the areas of supply 
of (a) the Yorkshire Electric Power Co., and. (b) the. Perts- 
shire & Nottinghamshire Electrie Power Co. situated within 
the district should be excluded, in. virtue of the provisions of 
Section |7 of the Electricity (Supply) Aet; 122) from the 
authorised areas of supply of those companies, but the Сев 
missioners are of the opinion that the Yorkshire Co, sheuld 
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continue to operate within its statutory area in the North-East 
-lidlands District. With regard to the Derbyshire Co., which 
nas not hitherto supplied electricity in the district, the Com- 
шьвюпегв are not satislied that a case has been made out for 
.ecourse to the provisions of Section 17 of the Electricity 
Supply) Act, 1922, and they are of the opinion that the cor- 
pany should be afforded the opportunity of developing its area 
and that any question as to exclusion under that section should 
be left for future consideration. 

The technical scheme submitted by the Corporation af 
Sheffield provided for the interconnection of the municipal 
generating stations in the district; for the installation of ad- 
ditional generating plant therein amounting to 90,000 kW to 
meet the estimated growth of load (exclusive of railway and 
colliery demands) during the next four or five years; for the 
subsequent extension of the municipal stations at Sheffield 
(Blackburn Meadows) and Rotherham; und for the establish- 
ment when required of two further generating stations on 
the River Don at Mexborough and Sprotborough respectively. 
It was also proposed to construct transmission lines during the 
first stage of development to connect Shellield, Rother am, 
Mexborough, and Doncaster; Sheffield, Drontield, and Chester- 
field; and Rotherham, Beighton, and Worksop; and at a sub- 
sequent stage to connect Chesterfield and Doncaster via Barl- 
borough and Kiveton Park, but the Commissioners consider it 
would be premature to come to a conclusion whether the new 
capital station (or stations) ultimately required in the district 
should be eituated on the River Don, and they are of the 
opinion that the possible alternative of a capital station on 
the River Trent, where more ample supplies of condensing 
water will be available, should be left open for further investi- 
gation at a later date. f 

With regard to the transmission system, it appears to the 
Commissioners that advantages would accrue if arrangements 
were made (a) with the Yorkshire Co. for the erection of some 
of the proposed lines by that company, and (b) with the vari- 
ous colliery owners for the connection (where practicable) of 
their electrical systems with the main transmission system of 
the district. 

Subject to the foregoing observations, the Commissioners 
approve generally of the technical proposals submitted to 
them. They are of the opinion, however, that a further im- 
provement could be effected with regard to the distribution of 
electricity in the area to the south of Shefiield, and that this 
matter could be satisfactorily settled by arrangement between 
the Corporation of Sheffield and the Derbyshire Co. A case 
has been made out for the establishment of a Joint Authority 
on the lines proposed by the Shetlield Corporation, but the 
approval of the Commissioners to its establishinent is conditional 
upon the transfer or lease to that Authority of the stations 
within the district belonging to the principal authorised under- 
takers, or upon the agreement of those undertakers to an 
effective and unified control by the Authority of the stations. 
The appropriate constitution for the Joint Authority presente 
somme difficulties, and in the opinion of the Commissioners the 
schemes of representation discussed at the inquiry do not 
adequately meet the situation. They have come to the conclu- 
sion that & constitution as indicated below, providing sub- 
stantial representation of the Corporations of Sheflield and 
Rotherham, should prove appropriate, subject to provision 
being made for the future representation of any autho- 
rised undertakers hereafter established in the district: City 
of Shefheld, 8; County Borough of Rotherham, 4; Borough 
of Chesterfield, 2; Borough of Doncaster, 2; Urban District 
of Mexborough, 1; Urban District of Worksop, 1; Local 
Authorities not supplving electricity (jointly), 2; Yorkshire 
Electric Power Co., 1; Derbyshire and Nottinghamshire Electric 
Power Co., 1; Sheffield and Rotherham Manufacturers (Elec- 
tric Supply Committee), 1; the South Yorkshire Coal Trades 
Association, the Derbyshire & Nottinghamshire Coal Owners 
and Ironmasters’ Comunittee, the Doncaster Collieries’ Asso- 
ciation, and the Lincolnshire lronmasters' Association (by 
election), 1; London Midland and Scottish Railway, 1; London 
and North-Eastern Railway, 1; total, 26. 

The Commissioners will prepare a draft Order giving effect 
to their decisions prior to the holding of the further local 
Е. by Section 5 (4) of the Electricity (Supply) 

ct, ; - 


A Radio Demonstration Van.—There is no more effective 
method of publicity for radio broadcast receivers than actual 
demonstrations with the sets, and those dealers who are alive 
to this fact are arranging suitable demonstrations whenever an 
opportunity offers. In some cases it is difħcult to obtain suit- 
able premises for demonstrations, but Messrs. Wireless Service, 
Ltd. (in association with Electrical Installations, Ltd.), have 
equipped a novel demonstration van, which consists of a tour- 
ing motor-car, the body of which has'been camouflaged to look 
like a small country cottage. A short but efficient aerial is 
erected on the roof, and the interior is equipped with a 
“ бесорһопе " two-valve receiving set and full equipment of 
loud speaker, &c. Some successful business tours in country 
districts within 100 miles of London have been made, and the 
demonstration van has given concerts in market placos. 


. PLANNING, PROGRESS AND COSTING. 


By FREDERICK W. POPE. 


Ix a recent article on the subject of '' The Relation of 
Lay-out to Costing ’’ the writer introduced the question 
of works routine. To what extent it is necessary to 
adapt the works routine to the purposes of costing has 
now to be considered. | 

It has been proved that costing is very largely depen- 
dent upon a planning and progress system; dependent 
to this extent, that where such a system exists entries in 
the cost records are simplified, comparisons are more 
easily made, and a check is provided against careless 
time-recording. s 

The objection may be raised that planning is a luxury, 
only possible to wealthy firins, and this view is one 
which finds a good deal of support. Is the expense of 
inefficiency ever considered in the same light! [t is 
all a matter of perspective, and the fact remains that 
efficient methods may be introduced into the factory 
on the ground of economy alone. : 

In the previous article we showed how simple аге 
the beginnings, of a planning system. The first thing 
necessary is the drawing up of a list of operations on 
each component; the next, that the order of them shall 
be arranged. — | ИР = 

A progress systein naturally follows, for the reason 
that the work cannot be left to take its own course 
through ihe shops. | 

What has all this to do with costing? 
tion is best shown by illustration. E 

A stock order might be issued for the machining of a 
dozen shafts. The foreman puts this into operation by 
requisitioning the bar and getting a dozen lengths cut 
off—not two or three now, and the rest at any time. The 
lengths then go to the lathe for turning, and no other 
work must be allowed to interrupt them before they are 
finished. Other operations must be carried through in 
the same way, else what is the advantage of machining 
in sets? | | | | | 

The cost department benefits in several ways, some 
of which have already been referred to. Entries are 
simplified in that only one entry need be made for the 
time spent upon each operation, whereas, if the work 
is sent through in haphazard manner, the shafts might 
be set aside for other work several times and at any 
stage. mE EE | | 

Even in the issuing of time-cards this difference 
would be noticed. Again, in designing cost record 
sheets, the works accountant will know how much space 
to allow for all the time spent upon each order. 

In costing, suy, an electric motor, the final cost sheet 
need not be larger than a double page of this paper, 
and for ‘‘ machining orders’’ the sheet need omly be 
quarto size. Тһе unwieldy cost sheet is usually the 
result of a slack factory routine. 

Previous articles have pointed out that timekeeping 
for costing purposes is, in many shops, entirely depen- 
dent upon the memory of workpeople. The turner set- 
ting up for a dozen shafts easily forgets that he has 
just finished one job and is commencing another. The 
result is that, until he remembers that he has not 
‘‘clocked on," all his time is going down to the 
previous job. 

That 100 per cent. efficiency is an impossible ideal 
in this regard must be adinitted, but a reliable progress 
system will reduce the likelihood of oversight to prac- 
tically mil. This point is of great importance and 
should be impressed strongly upon foremen and pro- 
gress clerks. 

It is hoped that the bare outline given here will prove 
that a costing system is not merely a matter of office 
routine, but is interdependent with every other functior 
of the factory. 


The eonnec- 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED) 


Cumipiled expressly for this journal by Mussks. Sarton-Joves, O'prt AND 
Srarvess, Patent Agents, 285, High Holborn, London, М.С. 1. 


1923. . 


11,359. '' Magneto dynamos for motor vehicles.” F. L Hotman. 


Apal ЭШҺ. 
"11,564. " Crystal detectors for wireless current. W. E. Poole. April 30th. 
11.578. " Electric clocks." G. Broughall. April 3üth. 
11.580. '' Device to be fixed to clocks for opening and closing an electric 
circuit." B. W. Hecht (S. Kaufman). April 30th. 


11.583. * Electric couplings.” D. Gison ё Co, Ltd., and E. Scott. 
April Зо. 


Thoms. * Cutting metals by electric carbon or oxy-acetylene prixesves."" H. 
Me Kenzie. April 39th. 

11.588. '' Wireless systems." T. H. Kinman. April 30th. 

11,54. *! Electric luminous discharge lamps." General Electric. Co.. Ltd. 
April ЗО, (Gerinany, Januar 3th.) 

11.599. " Sparking plug." J. Dubail. April 30th. 

11,610. " Electric, &c., fans.” G. Clark and S. G. Leach. April 3Uth. 

11,623  *' Process for Е intensity of current in electric. circuit, &c."' 
“ec, Anon. pour l'Equipement lectrique des Véhicules. April 30th. (France, 
June 14, 1922) 

11.638. " Electrically-propelled vehicles.” English Electric Co., Ltd., and 
E S. Rayner. April 30th. 

11,657. '' Means for protection and functioning of thermionic valves, &c." 
Temple Cox Research Co., Ltd., and R. Tem le. May Ist. 

11.663. ~“ Non-dazzle lamps for vehicles.” F. A. Swaine. May Ist. 

11,61, ©“ Microphone relays, receivers, &c." A. S. Jones. May Ist. 

Hl... '"' Loud speakers, receivers, &с.” A. S. Jones. May Ist. 

11.093. © Wireless direction-finding systems.” J. Robinson. May Ist. 

11.694. " Loud-speaking wireless eound-box," Н. W. Pearce and J. F. 


Poilard. Ma lst. 
Wee " Variometers, &c., (ос wireless receiving sets." W. H. Collins. 
May Ise, 

Len. Terminal for electric apparatus, &c." Shaftesbury Wireless and 
Eaginecring Co., Ltd. Mav lst. 

11.701. *' Arrangements for phase compensation and slip adjustment. in 


asin hronous electric motors.” W. E. M. Ayres and English Electric Co., 
Lcd May Ise. 


ОТП. *'' Electric switches." 
Scurle. Mav Ist. 


11.715. “Telephone systems.” D. A. Christian and Siemens Bros. & Co., 
Lr4. May Ise. 


11.716. '' Telephone eystems." W. G. Patterson and Siemens Bros. and 
Co. Ltd, May Ise, 

11.722. Loaded signalling conductors,” 
Мау Ist, (United States, May 2nd, 1922.) 

11.747. '' Electro-magnetic relays, &c.'" Automatic Telephane | Manufactur- 
ing Co., Ltd. (Automatic Electric Co.). May lst. 

11,748. '' Telephone systems." — Automatic Telephone Manufacturing Co., 
Lid. May Ise. (United States, July 6th, 1922.) 
eee ^ Electrically-driven vehicles." W. H. Heiss and J. Schurch. 
May let. 

11.786. ** Filaments for electric lamps, &c." British Thomson-Houston Co.. 
Ltd. (General Electric Co.) May Ist. 

11.794. " Electro-magnetically-actuated acoustic diaphragms." G. B. Burn- 
side. May 2nd. 


11,795. *' Inductance coils for wireless receiving sets, &."" C. E. Castellan 
and F. H. Chapman. Мау 2nd. 

11,814. " Ele trically-operated etarting-gear of internal-combustion engines.” 
H W. Hutchinson and T. P. Rennoldson. May 2ad. 

11,819. ' Means for winding electric coils." р. A. McCarry. May 2nd. 


dut " Loud speakers for wircless receiving installations." С. S, Wilson. 
Mav snd. 


11,83. “ Apparatus for electrically translating sound waves into light waves 


He je producing a photographic record of such waves." T. W. Case. 
Mv 2nd. 


11,931. ** Apparatus for electricallf translating sound waves into light waves 


nd i producing a photographic record of such waves." Т, W. Case. 
Ma Zug. 


ILR. “Apparatus for electrically translating sound waves into leht waves 


PA De Producing a photographic record of euch. wave.” T. W. Caw, 
у шг. 


wae “ Lead-in wires for wireless, &c., apparatus." 
ах 2n. 


lr. '""Thermionic valves.” A. P. Portway. May 2nd. 


М " Соппе іп devices for electric conductors.” Н. х. 
Mas 2л, 


П.м. " Receiving circuits for wireless telegraphy, &c."" 
Ма, 2nd. (United States, September 19th, 1922.) 


D. Grimes. 
DU " Means for connecting wires to terminals, kc." R. H. Rice. 
Mos 254. 


DS. б Crystal detector." T. Е. Gaynor amd E. S. Johnson. Max 2nd. 
l9. "Loud speakers." IL. Lumiere. May 2nd. 


х 11.470. © Outdoor. aerial wires for wireless telephones." R. O. McGown. 
Mov Zed, 


11.94. " Electric motor controllers." A. H. Curtis, Igranic Electric Co., 
L1. and А. H. Максу. May 2nd. 

11.876. " Thermionic valves." A. W. Coates and А. Southgate. May 2nd, 

17м. “ Electric advertising devices, &c." Н. S. Coleman. May 2nd. 

ПУМ " Panel beards for wireless apparatus." R. Е Beswick, R. Fer- 
Rasen. and Rodio Communication Co., Ltd. May 2nd. 

HH NM * Electric circuit-connecting devices.” А. J. P. McCarthy. May 9nd, 

L ww. “Insulation of electric conductors.” Н. К. Whitehorn. May 2nd. 


I'w Filaments for electric lamps, &c." British Thomson-Houston Co., 
Det} (Genera! Flectric Co.). May 2nd. 


11.914, I! Electric lamp holder and shade." J. Knight. May 3ra. 

Th 24. "" Trolles-heads of electric tramcars, &c.” A. T. Hariop May 3rd. 
IRS. I! Trotles-heads of electric tramcars, &c." A. T Harrop. May Jrd. 
E», Electric lamp shades." H. J. Johnson and J. H. Jones. May 3rd. 


11 147. U" Device for preventing infection from telephone mouthpieces.” Е. 
АС orntho May Jrd 


LUL. Apparatus for producing rhythmical variations of intensity in a 
€ ed current of electricity." Fo Horridge. May 3rd, 

Ipan? U [nsu'ators; W. j. Polyblank. May 3rd. 

liel 8 Control of electrically-propelled road vehicles." 4. E. Collins and 
R Garett & Sons, Led, May 3rd. 

11.964. '* Aun mauc cutout for electric boiling vessels” P. R. Clark, P. 
Crack М Co, E. k. Edwards, and G G. Koop. LM Jrd. 


11 #79, * Charging ете егіс accumulators, &c." J. H. Runbaken and W. 
Terrance, Mav 3rd. 


liy. t Interlocking devices for controlling electric circuits ” 
H te aed Wireless Equipment, Ltd. May 3rd. 


11.096. E rin$mióon er reproduction of sound." Electric Productions Co., 
Let Moy 3rd. 


11 my. 7" Electric furnaces.” C. R. Hodgson. May 3rd. 
120 '! Manufacture of inductance coils for wireless teles pls, с F. 


С. C. Garrard, А. H. Railing and A. F. 


Western Electrice Co., Ltd. 


R. C. Watkins. 


Smith. 


G. W 


Ак. м.т May 4th. 

МӨ Trucks for tramway vehicles.” E. А. Walsh andi E. Y, Wahh. 
М.» 4th. 

lU Tumbler swit Алы J М G Horeisn Ma 4t 


le рз haeidbh ange Ч Jost May 4th 


13.029. “ Electric switch plates." A. E. Millard, А. E. Read, and Walsal! 
Hardware Manufacturing Co., Ltd. May 4th. 

12,032. *' Electric couplings." J. H. Bradley. May 4th. 

12,034. “Time switches and signalling devices." Н. B. C. Pollard. 
May 4th. 

12.042. '' Telephone receivers." E. D. Young. May 4th. 

12,046. '' Wireless crystal holders." G. Edwards. May 4th. | 

12,051. “ Wireless receiving apparatus." J. S. Jayes aod R. W.R 
Phillips. May 4th. A | 

12.004. + есе switches." Р. R. Coursey and Dubilier Condenser Co 
(1921), Ltd. May 4th. | | 

12,080. *'' Dynamo-electric :nachines." E. Graichen. May 4th. (Germans, 
May 4th, 1922.) 

12,124. '' Head-bands for telephones." H. Bertelsen. May Sth. | 

12.128. “ Electric fire-bars, &c." Falkirk Iron Co., Ltd., and A. К. Wood. 
May Sth. 

13,130. *' Wireless receiving apparatus." А. Ford-Lloyd and А. Suge. 
May АҺ. 

12,150. ‘ Train control." A. R. Angus. May 5th. 

12,151. '' Electric time-element devices," F. N. Linstow and А. Resiolie 
and Co., Ltd. May 5th. 

12,159. '* Electric modulating apparatus." A. F. Sykes. May Sth. 

12,160. *' Electric fuse, &c.. fittings." H. W. Breeze and W. T. Henlev's 
Telegraph Works Co., Ltd. May 5th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will b 
printed and abridged, and all subsequent proceedings will be taken. 


1921. 


23,138. '' Electric motor and like controllers." C. J. Gordon. June Jr», 

22. (196,304. 
gus м Сене relays and the like." British Thomson-Houstoa Со. 
Lid., and А. 5. Fitzgerald. October llth, 1921. (196,305. ) | 

275,999. * Suspension of incandescent filaments in thermionic valves and the 
like.” S. R. Mullard and Mullard Radio Valve Co., Ltd. October sth, ISl 
(196 ,308.) | Ж 

27,008. '' Lock-nut device for tramcar brake mechanism. 
October 18th, 1921. (Cognate application 6,804/22.)  (196,309,) | | 

27,896. ''Procese for determining the exact position of loses in electric 
cables or lines." W. A. Luth. October 20th, 1921. (196,311.) 

28,330. '' Apparatus for electrically enabling bodies to follow & marked-ou! 
route." А. W. Loth. October 25th, 1921. (Patent of addition not granted. 
196,633. 

i Si den) “ Electric cookers and electric radiators.” E. Schattner and | < 
Dalgleish. November 22nd, 1921. (Cognate application 14,5302;/22.) (196313) 

31,544. “ Electric arc welding applicable for welding studs, tubes, or the 
like to or into metal plates, bodies, and the like.” L. J. Steele, H. Martiz 
and A. E. McCarthy. November 24th, 1921. (196,322.) : 

34,188. " Electric switches.” J. А. Crabtree. December 0th, 1921 
196,330. | 
| A ** Electrolytic iron." Е. A. Eustis. December 22nd, 1921. (199. tM. 

1922. 

1,605. “ Reflectors for use with motor vehicle head-lamps and the like." 
Dr. W. R. Walkey and А. F. Bargate. January 18th, 1922. (196,354) РР 
1,609. “ Bulb reflector and globe fittings of electric lanterns and the like. 

Veritys, Ltd., and F. W. Thorpe. January 19th, 1922. (196,355.) 

1,666. “ Electric relays and the like.” W. S. Graff-Baker. January 19th. 
1922. (196,362.) | f TN 
1,769. '' Potential transformers and fuses used in connection therewith. 
W. A. Costes, D. К. Davies, and Metropolitan-Vickers Electrical Co., Lid 
January 20th, 1922. (196,369.) " 
1,793. '' Electron discharge devices and methods of operating the same. 

British Thomson-Houston Co., Ltd. July Ist, 1921. (182,431.) E 

1,875. '' Electromotive apparatus for track circuit relays or electricity 
meters." General Electric Co., Ltd., A. E. Angold, and F. L. Castle. Janu- 
агу 2lst, 1922. (196,375.) б 

9.261. '' Alternating-current electric motors." IL. Н. A. Carr and Metro- 
politan-Vickers Electrical Co., Ltd. January 25th, 1932. (196,391.) | 

2,280. '' Diaphragms for gramophone reproducers, telephone receivers. and 
like sound-reproducing devices." E. A. Graham. January 25th, 1922. (qe qus › 

2,96:. '' Telephone systems.” Automatic Telephone Manufacturing Co., Ltd. 
February 19th, 121. (175,611.) 

2.999. '' Safety devices for winding or hoisting apparatus.” С, E. Rae 
burn, W. E. Taylor, and Metropolitan-Vickers Electrical Co., Ltd. Februare 
Ist, 1922. (196,411.) 

4,332. ‘ Electric current. controllers and the like." — British Thomeon- 
Houston Co., Ltd., and C. T. Hanna. February 14th, 1922. (196,400 ) 

7.193. '' Transformers for wireless circuits." A. P. Welch. March 18th. 
19292. (196.453.) 

8.245. “ Magneto-clectric ignition наш for 
engines." Scintilla (firm of) April 29th, 1921. 
(0179.147.) m 

8,39. '' Loaded transmission lines for use in telephone eystems or the like 
Western Electric Co., Ltd. June 4th, 1921. (181,328.) 

8.786.“ High-vacuum pumps of the aspirator type.” Western Electric Co. 
Ltd. June 20th, 1921. (182,090.) | 

4,917. * Electric signalling system for railways." G. C. Reed. March 9м}. 
19223. (196,461) | 

10,856. '' Selecting devices for telephone systems.” C. Rocklev. April 15+. 
1322. (196,473) 

12.170. *'' Electrical resistance grids." R. F. Daerlocher. May Ist, 192 
(11596, 450.) 

13,811, '' Leading-in conductors for vitreous material," Naamlooze Veoror- 
“hap Philips’ Gloeilampenfabricken С, Holst, and E. Oosterhuis. Mav 161%. 
Іо. 196.497.) 

15.805. *'' Electrolytic manufacture of metal articles, being терис e? 
natural or manufactured objects or articles," G. P. Tussaud. June 7th. 192 
196,510.) 

' 16,969, Means for gripping electric cables to junction boxes or the like." 
Johnson & Phillips. Ltd., and C. J. Н. Stevens. June @th, 192.) (196 511) 

19.174. '' Electrical and thermal insulators and process of marulature 
thé rof." A. А, Samuel. August Ist, 1971. (184.164. 

19.493. Primary electric batteries." B, F. S, Baden-Powell Jus 150. 
IR. 196.523.) 

20,126. *' Electrical measuring instruments." Metropolitan.Vickers F'ec 
trical Co., Ltd. (Westinghouse Electric and Manufacturing Co). July Rat. 
1922. 196,525.) 

20.458. '* Arrangement for suspending overhead conductor wires өл ín tns 
railways and the like." Sir P. Dawson and F. W. Fawdry. July Qh 122 
(195.529 ) 

23,049, ** Oil-supply svstems.” 
September Oth, 1921, (186,593.) 

24.062. '' Fittings for electric candle lamps,” 
Collings. October 16th, 1922. (196,543.) 

28.29. Controllers for electrical control systems.” N. F. Noth and 
Metropolitan-Vickers Electrical Co.. Ltd. April 18th, 1923. (Divided spp- 
cation on 187,038. Addition to 187.038.) (196,544.) 


J. Brown. 


internal-combus'r 
(Addition to 1% ul * 


Mctropolitun-Vickers Electrical Co., Ltd 
M. J. Railing and J Н 


1923. 


2.342. ** Tool, battery, and like boxes for motor  wvehic'es;" Daincer- 
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RAILWAY ELECTRIFICATION COSTS. 


Tue application of electric traction to the suburban 
lines of the London, Brighton and South Coast 
Railway was and still remains the only important 
example of single-phase electrification in this country ; 
it has been the focus of discussion on many occa- 
sions, when engineers were eager to see the details of 
receipts and expenses in connection with its operation, 
but these were not disclosed. In his yaluable paper read 
before the Institute of Transport recently, Sir Philip 
Dawson, who was responsible for the choice of alter- 
nating current in 1904, and for the development and 
extension of the electrification in subsequent years, 
made public a mass of information and data on the 
subject which should prove exceedingly useful. On 
the basis of his figures, which, he states, are the outcome 
of a minute and extended investigation with a view to 
further conversion, the case for electrification 18 over-- 
whelming; moreover, up to the present only suburban 
lines have been converted to electrical operation, and 
the results obtained when the main line to the coast 1s 
electrified should be still more satisfactory, having in 
view the more remunerative traffic and the absence of 
competition from tramways and oninibuses. 

'The matter is of far more than local importance, for 
it concerns the future of railway electrification and of 
our affected industries very nearly. The Institute of 
Transport has laid down certain guiding principles for 
British railways, definitely favouring direct current, 
but specifically exempting the ‘‘ Brighton’’ railway 
from interference. Our manufacturers will have oppor- 
tunities in the future of tendering for railway electrifi- 
cation abroad to specifications requiring the adoption 
oi the single-phase system, and if we could not show a 
single large-scale example of that system at home our 
position would be prejudiced in competition with out- 
side firms; we should have no suitable facilities for 
testing new single-phase apparatus, and we should not 
be able to compare the merits of а.с. and d.c. systems 
from actual experience. ` 

If, therefore, for no other reason than the foregoing. 
it is important that a great single-phase railway should 
be in successful operation in this country. But there 
are other reasons also for congratulating ourselves (and 
Sir Philip and his directors) on the success of this 
undertaking. It has been pointed out by Mr. George 
Gibbs, consulting engineer to the Pennsylvania Rail- 
road, who has exhaustively studied the subject, that 
the choice of system is not of fundamental import- 
ance; electrification on either a.c. or d.c. lines has 
proved its merits, and to that extent is independent 
of the actual system adopted—but a big success is pre- 
ferable to a moderate one, and we are by no means con- 
vinced that the Ministry of Transport has permanently 
settled the patter. For long-distance work, Mr. Gibbs 
states that the single-phase system at 11,000 volts is the 
most advantageous system yet devised. We look for- 
ward to the ultimate adoption of single-phase supply to 
the trains and the use of direct-current motors for pro- 
pulsion, and when the electrification of our main lines 
is seriously taken in hand, we hope that the designs will 
be prepared without prejudice in favour of either sys- 
tem, but with an absolutely unbiased mind and a full 
appreciation not only of the existing situation, but also 
of the trend of invention and development. The conver- 
sion of steam railways to electrical operation is one of 
the biggest openings for British manufacturers, and it 
is impossible to devote too much attention to the 
examination of the question from every point of view. 


(801) 


802 


THE ELECTRICAL REVIEW. 


[Vol. 92. No. 2,374, May 25, 1923. 


‘GERMAN INDUSTRIES IN 1922. 


Tur Department of Overseas Trade hits issued a report 
on the economie and financial conditions in Germany 
down to March, 1925, which has been prepared by Mr. 
Ј W. F. Thelwall, commercial secretary to His Majesty's 
Enibassy an Berlin, assisted. by Mr, €. J. Kavanagh, 
conminercetal secretary in the occupied. territories at 
Cologne. 

Apart from the financial section, the report, as in the 
ease of its шинен е predecessors, attords a fresh proof 
of the continued policy of German State and industrial 
interests in. allowing an abundance of information to 
become public property on matters which throw no real 
light on the actual situation of various. important in- 
dustries, while at the same time withholding facts re- 
specting vital questions in other directions. Under 
these ciremustiances we find in the report а lot of 
statistics concerning the foreign. trade of the country 
tor most of last vear, and of the coal industry, together 
with information relating to the iron and steel industry 
and allied trades and to labour and the cost of living. 
On the other hand, there is an absence of information 
respecting the developments in the shipping industry in 
1922, of the shipbuilding industry, and of the electrical 
manufacturing, the textile and the chemical industries. 

Taking first into consideration one part of the finan- 
cial section of the report, it is stated to be necessary to 
exercise extreme caution in expressing anv opinion us to 
Germany's real position at the end of last усаг. As to 
the bank balances held abroad, partly due to gold earn- 
ings Which do not enter the country, it is considered 
that these are of importance because of the part which 
they may play in the future development when the Ger- 
mans feel at liberty freely to use them in connection 
with the natural and industrial resources of the country. 

As compared with the year 1913, when Germany had 
a considerable balance of coal exports over imports, tlie 
situation has become reversed in the sense that as a con- 
sequence of the coal reparation deliveries last year, the 
country has become a larger importer of coal and now 
has a surplus of imports over exports. In this direc- 
tion tlie report points out that English coal, which ten 
vears апо ах a rule only reached the coastal towns of 
Germany, at present finds its wav to internal centres of 
cousumiption. Of course, an entirely new situation has 
been created by the occupation of the Ruhr, although it 
has to be noted that most of the coal production in that 
region is consumed locally, only about 43 per cent. of 
the Ruhr output under. normal conditions being for- 
warded to those parts of the country which are not in 
foreign occupation at the present time. But with the 
comparative shortage of pit coal last vear, a further 
impetus was given to the production of lignite which in 
quantity exceeded the output of pit coal for the first time 
in the existence of the country, and this inferior fuel 
enjoys increasing favour for all kinds of industrial 
purposes, 

The report, referring to iron and steel, mentions that 
the industry was operated at full pressure last vear; 
the majority of the blast furnaces were in use, the steel 
works were well occupied, the engineering trades even 
suffered from a searcity of raw materials, and the work- 
people were fully emploved. This state of affairs ix 
ascribed to one thing—inflation. The destruction of 
confidence in the mark led to an enormous demand for 
commodities, It is this demand for goods, the report 
save, Whether on the part of consumers of pocket knives 
or by industrialists anxious to convert profits and re- 
serves into plant of an intrinsic gold value, and the con- 
sequential abnormal seale upon which replacements have 
been carried out, to which it is liecessarv to turn for an 
explanation of the ACTIVITY of the steel industry, Inland 
ictivitv, it ds stated. was feverish and, although a cer- 
tain volume of the production was speculatively hoarded 
in the form of woods. a larre part of it was concentrated 
n the rebuilding of factories, new buildings. extensions. 
the erection of elec tricity works, in shipping, State and 
Mrivale railway construction work and in public works. 


The funds derived from the Government for the Hiquida- 
tion of the iron and steel works in ceded territories live 
been utilised to build new plant; and the reconstruction 
under State compensation of the forfeited merchant teet 
has been energetically taken in hand, while much 
development has centred around the conversion of агша- 
ment plant to peace requirements, In a word, German 
Industry to-day is found to be most etħciently «фарр. 

The production of pig iron last year is estimated at 
nearly nine millions of tons, and that of steel is put at 
about the same figure. The present loss of competitive 
power of the German steel industry їп the world's 
markets, owing to the strong home demand and the im- 
creases in the costs of production, is considered to be a 
passing phase; but, generally speaking, the report states 
that Germany still retains. large advantages in labour, 
fuel and transport costs, while the syndication or the 
works in the form of groups ensures a cheap supply of 
raw materials to the works producing the more highly 
finished products. In this connection it may be men- 
tioned that although Germany was compelled to import 
last year a large quantity of pig iron, serap and semi- 
finished steel and her total imports amounted to 
2,500,000 tons, her exports of iron and steel were higher 
at 2,654,000 tons. 

A word may be said in conclusion concerning the ex- 
tension of industrial interests last vear in the «direction 
of amalgamations, participations, and the establishment 
of communities of interests. The operations in these 
respects were not so large as in the immediately. preced- 
ing vears, but thev were sufficiently important. to show 
the continuation of the work of concentration and of 
interconnection of interests which complement each 
other and the further association tovether of works 
representing other and higher stages of manufacturiny. 
The steps in these directions are set forth in the report, 
which also contains as an appendix a valuable table in- 
dicating the ramifications of the big groups of the lead- 
ing coal, iron and steel and engineering works in the 
country at the present time... 


As knowledge accumulates and phe- 
nomena are classified, a stage at last is 
reached in any branch of science at 
which it becomes possible to formulate 
а general statement embodying the principles which have 
heen established, and this is usually described as a 
"law." There is a tendency, fostered by the use of 
this term, to regarl such а statement as final and ал 
incorporating the whole truth with regard to the par- 
ticular sequence of phenomena that is under considera- 
tion, but anv student of science is or should be aware 
that that is not necessarily or even. probably the case; 
the so-called ‘* Jaw’ represents the facts so far as we 
know them, but is always hable to be modified in the 
light. of vreater knowledge. Noteworthy examples or 
such amendment аге to be found in connection with 
Dalton's atomic theorv—science has shown that there is 
an immense field for research within the atom which 
Dalton regarded as the ultimate particle of matter— 
and with Newton's law of gravitation, which Lorentz. 
Einstein, and other physicists are subjecting to a 
eritieal examination to-dav. No also. the accepted 
theory with regard to the nature of electricity has been 
found to be but a rough approximation to the truth ; 
and in the field. of electromagnetism there are many 
problems awaiting solution, 

{n recent. issues we have given a brief abstract of а 
very long paper by Mr. Carl Hering, in which le ques- 
tions the validity and completeness of certain © laws m 
Which have held swav for many vears. As the discoverer 
at the *' pinch "" effect and other electromagnetic phe- 
nomena, Mr. Hering has established his right to the 
respectful consideration of his views: and the mere fact 
that certain propositions have up to the present been 
accepted as C laws 7 ought not to hinder us in the least 
from discussing their accuracy. Our ignorance of the 


Natural 
** Laws.” 
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cause and nature of magnetisin is profound—we are 
still in the region of speculation and hypothesis; and 
there is no геаноп to doubt that research in this field 
will ultimately be as fruitful as it has already proved 
to be in that of electrostatics. 


FurtHEer grounds for optimism re- 


Electrical — garding the outlook for British elec- 
Promise trical export trade are to be found 
. Abroad. in 'the statements made by autho- 


rities who have lately returned from 
business visits to the East and the Far East. The situa- 
tion in India is well worth noting. As reported in our 
issue of May 4th (p. 703), the export manager of one 
company (the English Electric) had come back froin a 
five months’ visit to that country full of confidence in 
the revival of trade and in the rapid growth of the 
demand for electrical manufactures throughout the 
Indian Empire. Nir Thomas Callender, managing 
director of Callender's Cable and Construction Co., Ltd. 
(than whom by the way there is, we suppose, no more 
extensively-travelled electro-industrial leader amongst 
us) has lately added another to his numerous visits to 
India, where his company has carried out substantial 
contracts. At the meeting of the company held last 
week, and reported on another page of this issue, Sir 
Thomas compared the state of Indian affairs now with 
that which obtained when he was there about two years 
ago. Whereas in 1921 the country was seething with 
discontent and the '' non-co-operative '"" spirit, there is 
now a much better feeling and a desire to open up busi- 
ness and carry on work in which we and they are mutu- 
ally interested. Sir Thomas has strengthened the com- 
pany's Indian connections and opened up the way for 
extended operations in a market which is already 
proving a жос source of revenue. Sir Fortescue 
Flannery, in alluding to the Callender operations in the 
Far East, made mention of their ‘‘ adventure” in 
China, which he said they had every reason to believe 
would bring satisfactory business to their factories here. 
As we have so frequently discussed Chinese affairs in 
these pages and urged our manufacturers to take the 
long view in regard to this vast though unsettled market, 
it is interesting to note that Sir Thomas has not taken 
hurried steps tliere as great things are not to be expected 
from China for a few vears. The operations of the next 
year or two will consist of laying the foundations for 
large business later, and this involves outlay which can- 
not be revenue-producing immediately. The company 
has been represented in the country during the past vear 
collecting information—the vastness and variety in 
China take some studying !—and a Callender office has 
now been opened in Shanghai. 

Last week we illustrated up-to-date activities of the 
General Electric Co.’s Branch at Hankow by means of 
an electric houseboat which is demonstrating G.E.C. 
products at various towns on the Han River. The com- 
pany began its operations in China some vears before 
the war. 

Another statement which is reported in our ‘ City 
Notes ” also bears on the Eastern and Far Eastern 
markets. Mr, John Macgregor, the managing director 
of Johnson & Phillips, Ltd., states that for the past two 
years there has been strong evidence of the growing de- 
mand in these markets for British manufactures. He 
added that only the politieal and financial position had 
kept back the huge orders which must ultimately come 
to this country. 

There never has been, in our minds, justification for 
anything other than great hope regarding the future of 
British electrical industry. Before the war the whole 
"world gave signs of a great electrical awakening or 
appreciation; the conflagration put the brake оп 
development and delayed its pace, indeed for a time 
brought it to a standstill, but it could not prevent the 
inevitable, «Now as sign after sign appears of a world 
effort and tendency to return to normal development, 
recourse will be had to electricity everywhere. The 
return, both at home and abroad, may not be a hurried 


one, but beyond a shadow of doubt it is coming. The 
livdro-electrio and railway schemes of India, similar 
operations in New Zealand and South America, and 
electrical activity in South Africa, are the movement 
among the ‘ dry bones,’’ and before long, we dare hope, 
even in Russia, there will be great contributions to elec- 
trical advance; indeed throughout practically all those 
parts of the world where British engineers are justified 
in looking for new business, the situation, considered 
from the standpoint of electrical possibility, may be 
summed up in Cecil Rhodes's unforgettable words 
revarding his life-work in Africa: '' So little done—so 
much remains to do!’’ 


Тн arrival of Vol. Ш of the Journal 
The Institution of the Institution of Engineers (India) 
of Engineers prompts us to congratulate the pro- 


(India). moters of this society on the excellent 
progress that it has made since its 
incorporation three years ago. Its strength and 


influence are constantly increasing, and the difficulties 
which it has inet. with are being steadily overcome, 
whilst {һе quality of the papers included in the volume 
before us indicates that its technical standing is in no 
wav inferior to that of other engineering institutions, 
It is interesting to observe that four of these five papers 
bear more or less directly on electrieal engineering, and 
two of them are essentially electrical—one which 
describes the new power station of the Andhra Valley 
Electric Power Co., wlich is approaching completion, 
and one on railway electrification, with special reference 
to Indian conditions. a subject of the first importance to 
British manufacturers. 

Another paper, bv Mr. D. G. Harris, deals with the 
magnificent irrigation projects which have been and 
are being carried out in India, with immense advantage 
to the population, making the desert blossom like a 
rose; when the present work is completed, a total area 
of 40 million aeres will be irrigated, forming a per- 
petual monument to the beneficent operations of the 
engineers of the Indian Government. 


WHILST there was no very remarkable 
The Royal novelty at the annual conversazione of 
Society Soirée. the Royal Society last week, there was 
one feature connnion to a large propor- 
tion of the exhibits which almost forced itself upon 
one's notice—the widespread use of electricity аз a 
means of, or an aid to, measurement. Physicists, 
biologists, agriculturists, microscopists—it would seem 
that sooner or later all scientific workers are indebted 
to electricity for the solution of their difficulties, and 
when they have once experienced ‘the delights of electrical 
methods. they are lifelong adherents to them. А vast 
amount of Ingenuity is expended on the development of 
electrical devices for such purposes, and not. infre- 
quently the result is the evolution of an instrument 
which is of value to a far wider circle than that for 
which it was originally produced. Moreover, by elec- 
trical means degrees of accuracy are attained which 
were previously undreamt of, and a convenience of 
manipulation is secured which effects a great economy 
of time. A notable instance of the last-named quality 
was furnished by an automatic electric balance devised 
by Prof. Oden and Dr. B. A. Keen, of the Rothamsted 
Experimental Station, for recording continuously the 
accumulating weight of deposit from soil suspended in 
water, Which accomplishes by mechanism what was for- 
merlv а tedious and expensive task; and an example 
of refined accuracy was seen in a chronograph con- 
trolled by a tuning fork maintained 1n oscillation bv a 
three-electrode valve, the instrument giving a graphie 
record which could be read to the ten-thousandth part 
of a second over any desired period of time. . An inter- 
esting application of the Johnsen-Rahbek electrostatic 
stress to the testing of lubricating oils shows how quickly 
a newlv-discovered electrical phenomenon is turned. to 
practical use in quite unexpected directions. 
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THE DESIGN OF CURRENT TRANSFORMERS. 


By 


Wen designing current transformers for use on elec- 
trical circuits it is possible to start from quite a number 
of different standpoints, each of which will eventually 
result in a satisfactory design, but the amount of 
checking and retining that each method of attack 
entails varies in every case. 1n common with all design 
work, the first few transformers built have to be most 
carefully checked over as far as is possible until a 
certain amount of reliable data is obtained, and it is 
this information that lays tne foundation for future 
designs, 

Before this article was written, a number of careful 
investigations and tests were made, and the results are 
given hereunder with the hope that they may prove a 
help and guide to those who are actually designing 
current transformers, and have not the great advantage 
of past records on which to work. 

The majority of problems met with in this subject are 
based fundamentally on the fact that when load is put 
on a current transformer, its current remains constant 
for all practical purposes but the voltage it generates, 
und therefore its flux, increases; with potential trans- 
formers the converse appears-—the increase of load 
entails an increase of current and the voltage remains 
constant. 

Naturally enough, when the current transformer is 
unloaded, no trouble is experienced; it is when the 
apparatus is loaded that the troubles begin to appear. 
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We have seen that increased load means increased 

voltage at the secondary terminals, and the voltage 15 

connected with the flux by the well-known formula : — 
E=4.44 T / 9 = 10° 


Therefore we have increased flux (9). 
ol constant cross section, 
density B. 

Recalling the well-known B/AT curve, it will be re- 
membered that an increase of flux density B entails an 
increase of ашреге-багиз necessary to drive this flux 
round the iron circuit, and as B is proportional to the 
secondary voltage E which constitutes the load, we can 
plot E instead of B aeainst the ampere-turns А T (fie. 1). 
We then have a curve similar in shape to the B/H curve, 
but giving us the secondary load as a function of the 
ampere-turns necessary to force the required flux round 
the magnetic circuit. Remembering how the B/H curve 
falls off as the value of B Increases bevond a certain 
amount, it will follow that when a certain load is reached 
the ampere-turns Increase considerably for a slicht 
Increase of load. Let us consider what this means: { 
turns on a transformer are constant, 
in the number 


and, as the core is 
this results in increased flux 


the 
and any inerease 


of. amipere-turns required. for doing 


Sse eee 


the primary current, 
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internal work (seeing that the turns do not increase) 
demands an increase in current. 

Then, if the amperes used in doing internal work in 
a transformer are high, fewer amperes are available for 
the external circuit, and the load current will corre- 
spondingly decrease. 

There is yet a further amount of internal work to 
be done; this is the core loss. Now, the curve showing 
the core loss as a function of the flux density is similar 
in shape to the В/Н curve, and has the peculiarity 
described above that after a certain secondary load has 
been reached, any further increase will involve a 
serious increase in the core loss watts, which in turn 
necessitates the use of more amperes in doing internal 
work and leaves still less current available for doing 
useful work externally. 

It is obvious that one cannot use the current for 
internal work and use it again in an external circuit ; 
the result is that unless great care is used in design, 
the secondary amperes full away when load is put on 
and the current transformer does not transform accord- 
ing to its true ratio of turns. | 

It is not difficult to imagine exactly how the secondary 


current falls away from the true turn ratio, which is a 


straight-line curve; the actual ratio leaves the straivht- 
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line characteristic at full load and falls 
(fig. 2). 

Although good regulation is required in a potential 
transformer, it is of even greater Importance with a 
current transformer, more expecially if it is built to 
operate an integrating meter, where even the slightest 
mistake due to bad regulation would integrate up toa 
very substantial amount. It is evident, therefore, that 
too much time and trouble cannot be spent in trving 
to eliminate the factors conducive to bad regulation. 

A little further consideration will show that this 
falling-off of ratio. or ratio error, is not the onlv error 
which has to be contended with. and perhaps a vector 
diagram will illustrate this fact ax Well as anything. 

The vector diagram is given in бе. 3, a turns ratio of 
unity being taken for the sake of simplicity. 

Starting with the flux vector ф. the primary and 
secondary voltages Ep and Es will each be nt right 
angles to ф, being in mutual opposition. The secondarv 
current [s will lag behind Es bv an angle A depending 
upon the impedance of the secondary circuit; this secon- 
dary current will be balanced һу a component Is, of 
P To generate the flux ф. a small 
exciting current will be required, Io, and due to core 
loss this component will slightly lead the flux vector. . 


just below it 
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The total primary current Ip will be the vector sum 
of Is and lo; from the figure it can be seen that the 
vector Ip is greater in magnitude than the vector Is, 
due to the internal losses. Again, Ip and Is are not 
exactly in phase opposition, and the small angle 
separating them, a, is known as the phase angle of the 
transformer. | | ` | е 

From the foregoing we see that the two failings of 
current transformers are— — | | 

(1) Каго Error.—This is the percentage difference 
between Is and Ip, multiplied һу the turn ratio. 

(2) Phase Angle Error.—The angle a mentioned above. 


The study of this vector diagram shows quite plainly 
that these two errors depend not only on the magnitudes 
of the exciting and core-loss currents, but also upon 
their proportions. The actual'phase relation of these 
two currents follows the lines that would be expected : — 
Iu, the current necessary to drive the flux round the iron 


Ф 


Fic. 3. 


circuit, is in phase with the flux ф, and Ig, the current 
due to core loss, in phase with the e.m.f. vector E (fig. 4). 
Any increase їп Im will be conducive to phase-angle 
error; any increase in Iz will be conducive to ratio 
error. We must therefore compromise between the two. 

For a constant secondary load, the flux necessary to 
generate the requisite secondary voltage will vary in- 
versely as the number of turns, and the flux density, of 
course, will vary with the cross-section of the magnetic 
circuit. 

The flux density will require a certain exciting cur- 
rent to maintain it, and this current will vary directly 
as the length of core and inversely as the number of 
primary turns. It can be seen, therefore, that for a 
given secondary voltage or load, if the exciting current 
is to be small, then the number of turns, cross-section of 
Iron core, and permeability must be high, whilst the 
magnetic circuit should be as short as possible, 

Now, if the number of turns is increased, the length 
of magnetic circuit must be increased, and a practical 
limit therefore exists restricting the number of turns to 
employ. ‘The author has found by experience that good 
results have been obtained by using 1,000 ampere-turns 
together with a liberal section of iron core. 

Again, the flux density in the iron core should be 
kept as low as possible, but considerations of propor- 
tion put a limit to the cross-section of iron it is 
economical to use, and it has been found that a value 
for the density of 800 lines per sq. cm. should give good 
practical results, | 

The adoption of the two empirical figures given above 
a3 values for number of ampere-turns and flux densitv 
now makes the design of the transformer a most simple 
operation, and the three main dimensions can be ob- 
tained straight away by means of the simple forinulie 


below : — 
Number of primary turns T —1.000 ‘primary current. 
Total flux 9- Ex10'/4.44 T f. 
Cross-section of соге= ф/800 sq. em. 


_ It is now only necessary suitably to arrange the wind- 
Ings upon the iron core and thus fix the magnitude of 
the core length, and the electrical portion of the design 
18 complete. 

At this point it is advisable to check up the ratio 
and phase-anele error in order to make quite sure 
that they are within the limits viven in the British 
Engineering Standards Association Report No. 8l. 
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The calculations necessary to ascertain these errors 
involve a certuin amount of tedious, though simple, 
mathematics, which would be out of place if included 
in this article; bearing in mind the foregoing remarks 
on the exciting current, it will be remembered that while 
the magnitude and phase angle of this component are 
of importance, the power factor of the secondary load 
also comes into the equation as a variable. So that 
while the exciting current may be of the same magnitude 
and direction in two exactly similar transformers, the 
ratio error will not be the same unless the power factor 
of the secondary load of each transformer is similar. 

A comparison of a number of equations giving the 
ratio and phase-angle errors for a given load has been 
made by the author, and, after some investigations, it 
has been found that the following are of the most 
general use and simple form:— ` 


Ratio error for inductive load = 


X + [(Is cos А+1к)+ (Is sin А+1м)] ` 


Phase-angle error= 
А (апт! [015 sin A Iw), (Is cos A + IEz)] 
Where X ‘the nominal primary current divided 
by the turn ratio, n 


li 


So Is = Secondary load current. 

»  l&Ó = lron-loss current. 

» Im = Magnetising current. 

Уз А = Power factor of secondary load 
» JJ = мт 


À consideration of the vector diagram No. 3, to- 
gether with the formule above, might suggest that the 
phase angle error could be eliminated if the phase of the 
secondary current could be arranged to be exactly. 
opposed to that of the exciting current. This arrange- . 
ment would have many objections, but further investi- 
gations show that it would not be possible, because the. 
phase of the exciting current is not constant, neither 


g 
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is it proportional to the load, its variation being entirely 
dependent on the saturation curve of the iron of which 
the transformer is built. | 

While the electrical side of current transformer design 
is of primary importance, the mechanical aspect 
must also receive most careful attention. The maximum 
possible short-circuit current on systems which normally 
carry a current of quite a low order is very high, and 
the modern tendency 18 such that this short-circuit cur- 
rent is likely to increase; as the mechanical stresses set 
up by a conductor carrying current vary as the current 
squared, it can readily be imagined that a careful check 
must be made on a transformer before completion to 
ascertain that it is capable of dealing with such a 
current. 


Christiania, a City of Light.—Discussing the question of 
electricity supply in Christiania before the Norwegian Electro- 
technical Association, Mr. Ragnvald Steen is reported to have 
stated that there are now only two houses in that city where 
electric lighting is not installed. The development of the 
supply from the modest steam-generating station of 1.200 h.p., 
which was started in 1892, has been considerable, with the 
result that the municipal council now distributes about 
40,000 KW. Some 26,000 kW is transmitted from three hydro- 
electric works or transformer staticns at a distance from the 
town, while the old steam station has been expanded to 14.000 
kW. The capital invested bv the city in the various electrical 
works amounted to [01,000,000 kr. at the end of 1922, which 
sum has been written down to 77,000,000 kr. 
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THE ROYAL SOGIETY'S SOIREE. О 


Тнк first of the two annual conversaziones held by the 
Royal Society was attended on the evening of May 16th 
by a large number of Fellows and guests, who were wel- 
comed by the president, Sir Charles Sherrington, 
K.B.E., M.D. Many exhibits and demonstrations had 
been arranged, as usual, for the edification of the 
visitors, but it must be admitted that they included 
nothing of a sensational character on this occasion. 

During the evening Sir Richard Paget, Bart., demon- 
strated the nature and reproduction of vowel sounds ; 
Prof. Wheatstone's talking machine, 1834-37 (from the 
Wheatstone collection at King’s College) was shown in 
operation, and a set of plasticine models was exhibited, 
each reproducing one of the English vowel sounds, as 
well as an adjustable model by means of which any of 
the vowel sounds could be produced. The action of the 
devices depends on the blowing of air past a vibrating 
reed, attached to which is a double resonator that is 
tuned so as to reproduce the two principal resonances 
heard in the human mouth when the vowel is breathed 
or whispered. 

The kinematograph exhibition of Mr. Walter Heape, 
F.R.S., included a series of filiis taken at rates of froin 
2,000 to 3,000 per second by means of a rapid kinema 
machine. One set of photographs showed what happens 
when а 15-1. Osram electric lamp bulb is broken with 
а hammer, and another recorded the contortions of a 
solid rubber ball when shot from a gun against a steel 
target, that is, during a flight of about 1/40 second. 

The Anylo-Persian Oil Co., Ltd., showed lubricating 


oils under electrostatic stress applied by means of a disk. 


of brass resting on the smooth surface of a piece of litho- 
graphic or printer's stone. The disk is connected to a 
nevative source of electricity at a pressure of 105 volts 
whilst the stone is connected by means of the copper 
plate on which it rests to the opposite pole. Under 
these conditions, it can be shown by a balance system of 
suspension that the electrostatic stress 1s capable of sup- 
porting a considerable weight. lf the surface of the 
stone is covered with a thin film of lubricating oil, and 
the potential difference applied as indicated above, a 
decrease in the electrostatic pull is observed; this pull 
varies with different oils. 

Professors J. T. MacGregor-Morris and E. Mallett 
showed sand fivures of the numerous resonant modes of 
vibration of telephone-receiver diaphragms, the method 
of obtaining them being to excite a telephone receiver 
whose diaphragin is arranged in a horizontal plane with 
alternating current supplied by a thermionic valve 
oscillator. Sand is sprinkled on the diaphragm and, 
ак the frequency of the a.c, is progressively raised, the 
various modes of mechanical resonance appear with 
great sharpness (Chladni's figures). At least seven 
inodes of vibration are shown within the limits of audi- 
tion, and their frequencies have been. compared. with 
those obtained from both the membrane and the. plate 
theories, a graph of the results obtained being exhibited. 

Amongst the exhibits of the National Physical 
Laboratory were X-ray spectroeraphie curves (Dr. E. 
А. Owen and Mr. G. D. Preston), showing the atomic 
structure of pure metals and alloys. Sir William 
Braye. F.R.S., had models of the structure of tartaric 
and racemic acid (Mr. W. T. Astbury). and others 
illustrating the arrangement of the molecules in basic 
beryllium acetate, on view. Mr. E. E. Brooks's photo- 
vraphs of the lines of electrie force. which it will 
he remembered were recently thrown on the lantern 
sereen at the L.E.E., were taken in 1913, 1919, and 
1923 primarily for teaching purposes, but are likely to 
prove of value to cable makers and others in the elec- 
trien] world. Thev were obtained by means of certain 
aniline dves suspended in a dielectric liquid, such as 
turpentine, which are fonnd to give a very fair map of 
the electric feld. 

The display of the International Western Electric Co., 


Ltd., was in three sections: namely (i) а water-cooled 
thermionic valve of the same type as those used in the 
transatlantic radio-telephony test at the beginning of 
the year; u special feature of the tube is the copper: 
glass joint, and some parts showing the construction of 
the tube were also exhibited, in addition to photograph: 
of 100-KW and 10-kW valves and curves indicating the 


relation between transatlantic signal strength and 
interference. (ii) A low-voltage kathode-ray oscillo- 


graph that members of the I.E.E. had an opportunity 
of seeing some time ago, which consists of a glass tube 
in which a kathode ray is generated between a hot fila- 
ment kathode and a small tubular anode. The ray is 
rendered visible by striking a fluorescent screen at the 
end of the tube, and is deflected with the help of two 
pairs of parallel plates set at right angles between 
which the ray passes. To the two pairs of plates two 
alternating potentials are applied: the fluorescent spot 
then traces out a curve which is a graph of the relation 
hetween the two potentials. (iii) Rochelle salt piezo 
electric crystals, one of which was suitably mounted as 
а gramophone transmitter. The vibrations on the 
records are transmitted through the needle and cause 
deformations of the crystals, which produce correspond- 
ing alternating differences of potential which, when 
applied to a telephone receiver, will reproduce the music 
very faithfully. The crystal is said to be reversible and 
can be used as a ‘‘ loud-speaking " receiver. If aler- 
nating differences of potential are applied to the crvstal, 
the corresponding deformations can be made to cause air 
vibrations by suitably fitting a paper cone to it. 

The Cambridge and Paul Instrument Co., Ltd.. 
demonstrated a method of running a d.c. motor under 
a variable load, or on a variable voltage, in synchronism 
with a tuning fork. A phonic motor, designed by Dr. 
A. B. Wood, driven by a tuning fork, moves a 
contact on a circular rheostat, which is rotated by 
the motor which it is wished to control. If the latter 
gains or loses speed relatively to the phonie motor, the 
rheostat is adjusted automatically to correct the speed 
of the motor. The mechanism exhibited formed the 
driving part of a plotting chronograph designed bv Dr. 
W. Rosenhain, F.R.S., and was exhibited by the cour- 
tesy of the director of the National Physical Laboratory. 

The National Institute of Industrial Psychology (Dr. 
С. 5. Myers, F.R.5.) showed examples of research work. 
including investigations in a coal mine (Mr. Eric 
Farmer), on illumination. Charts showed the 15 per 
cent. Increase in output obtained by improved illumina- 
tion, and the striking reduction in the number and 
duration of the disturbing after-images (recorded bv 
miners), after ‘ frosting 7? the miner’s standard electric 
lamp. Lamps of the ordinary and frosted types 
were exhibited in a dark chamber for comparison. The 
miners are practically unanimous in their demand for 
the frosted lamp: they claim that it affords better vision 
and less eve-strain, 

The exhibit of the Physical Department of the Rotham- 
sted Experimental Station, Harpenden (Dr. B. A. Keen 
with Messrs. E, M, Crowther and W. B. Haines) was 
intended to demonstrate the great importance of 
floceulation and deflocculation in soils. The automatic 
electrieally-controlled. recording. balance (an improved 
forin of the example seen at the last Physical Society 
exhibition), devised by Prof. Oden and Dr. Keen, fur- 
nishes a continuous time record. of the accumulating 
weight of deposit from a soil suspension, and analvsis of 
the time-weieht curve thus obtained enables a distri- 
bution curve to be drawn. 

Mr. F, Harrison Glew exhibited what he termed а 
“levitating” magnet, the experiment showing a bar 
magnet of cobalt steel floating by repulsion above the 
opposed. poles of a fixed magnet at a vertical distance of 
half-an-inch, or more, according to the strength of the 
magnetic field. The floating magnet is free to move 
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vertically and may be inade to oscillate up and down 
in its glass enclosure. The experiment fails with 
ordinary magnet steel on account of the reversal of 
polarity that takes place in the intense me wens are 
necessary for flotation. 

The National Institute for Medical Reena (Dr. 
E. H. J. Schuster) showed a new recording kata-ther- 
mometer—an instrument for measuring the cooling 
power of air. In its original form it consisted of a 
large-bulbed spirit thermometer heated in hot water to 
100 deg. F. and then allowed to cool to 95 deg. F. The 
time of cooling was noted by means of a stop-watch, and 
formed the measure of the cooling power, in that the 
lower is the cooling power the less time the instrument 
takes to cool. -In the apparatus exhibited, the heating 
was done automatically by electricity after each cooling 
period, and the length of time of each cooling period 
was automatically recorded as a line traced on a roll 
of paper. 

The Research ‘Department, Woolwich, demonstrated 
the detection of feeble X-ray beams by smoke e 
In this method a smoke cloud. having a flat top, i 
produced in a small chamber, and above the cloud is 
placed an electrode maintained at a potential of about 
100 volts above earth. The cloud is then interposed in 
the path of an X-ray beam, and some of the ions thus 
produced attach themselves to the smoke particles, which 
are then drawn up from the top of the cloud under 
the influence of the electrostatic field. The movement 
of these particles is observed by an ultra-microscope. 
The exhibit illustrated the application of the method to 
the detection of feeble X-ray beams reflected from 
crystals. 

Another device was a chronograph for use with a 
photographic recorder. It has been designed for use 
with a inultiple NOIRE Einthoven galvanometer, and time 
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intervals of 1/1,000th second are recorded on a moving 
kinematograph record (paper or film) by interrupting 
the light of the galvanometer lantern by means of a 
wheel with 20 radial vanes, which is made to revolve 
at 50 revolutions per second. This vane wheel is 
mounted on the shaft of a small a.c. motor, designed to 
run synchronously at a frequency of 1,000 cycles from 
an oscillating electrical circuit, the frequency of which 
is controlled by a 1,000-cycle tuning fork, main- 
tained in oscillation by a three-electrode valve. The 
synchronous inotor was shown to keep time with the 
supply current, and the accuracy of the recorder for 
long or short time intervals is at least 1/10,000th 
second. 

Mr. S. G. Brown, F.R.S., had the ‘‘ Frenophone ” on 
‘view. It is a novel form of loud-speaking telephone, 
in which the sound is produced from a receiver of the 
usual type whose action is amplified by means of fric- 
tion. The telephonic current controls the pressure of a 
small rubbing pad upon a revolving glass disk; and 
the variations in the resulting frictional drag аге 
upplied to the telephone diaphragm of the instrument, 
which was exhibited working from а radio-telephone 
receiving set. 

Finally, the Natural History Section of the Depart- 
ment of Zoology of the British Museum (Messrs. C. Tate 
Regan, F.R.S., and M. A. C. Hinton) showed deep-sea 
cables damaged by shark's bites, the teeth having pene- 
trated between the coils of the wire armouring and been 
broken off short. The samples of cable exhibited were 
(1) from South-west Africa, 250 fathoms, with tooth of 
Гатпа spallanzanti; and (ii) from the Indian Ocean, 
750 fathoms, with tooth of Scapanorhynchus, the last- 
named being a deep-water shark that may have been 
feeding on animals growing on the cable, some of which 
were also exhibited. 


———— от 


ELECTRO-FARMING.—V. 


The Electric Lighting of Farm Buildings. 


—— 


Ву R. BORLASE MATTHEWS, Wh. Ex., A.M.Inst.C.B., M.LE.E., F.R.Ae.S. 


Economics.—Reference has already been made to the 
wonderful increase in egg production (10 to 25 per cent. 
more eggs per bird, according to the breed, in the 
winter season) due to the use of electric light on poultry 
farms and in the poultry department of general farms 
(ELectricaL Review, Vol. 91, December lat, 1922.) In 
the present notes it is, however, proposed to deal with 
electric light merely as a lighting medium. 

The only alternative tó electric light on a farm is the 
oil lamp. Petrol gas and acetylene gas have been tried, 
but have been found to be too dangerous and too trouble- 
some. Ав it is, the oil lamp itself is bad enough, as 
regards chances of fire. "Thus the farmer's problem is 
simplified down to a choice between only two forms of 
light: the one, now an old institution of precedent, 
that is dangerous, and wliose total cost for labour in 
filling, trimming, &c., plus oil, is very high for candle- 
power obtained ; and the other, whose only objection is 
the bigger initial outlay, to obtain a light which is 
cheaper in the end and absolutely safe. · Notwithstand- 
ing all its advantages, the great majority of farmers 
have not got the slightest idea as to how to set about 
obtaining electric light ; and. in fact. are rather inclined 
to regard it merely s a luxury for the house of the 
country gentleman. 

When the writer first installed electric light in his cow 
bvres, lie did so to eliminate the risk of fire, due to the 
cows kicking over the hurricane lamps usually emploved. 
He has, however, since made the pleasing discovery that 
the value of the milk vot spelled—thanks to good lighting 
—far more than compensates for the cost of the electric 
Current. There are also a number of other savings, not 
easily calculated, which are due to the fact that men 


Wisconsin. 


working in a good light can do much better work, and: 
especially in milk production, more cleanly work. | 

It is frequently stated, and to an electrical engineer. 
the fact seems quite obvious, that the use of electric light 
by a farmer results in considerable economy. However, 
it is very difficult to get such а general statement down 
to the exact detail of specific instances. 

With a view to getting some data as a busis to work 


“upon, an interesting experiment, which sheds some light 


on the subject, was carried out recently by the Agricul- 
tural Engineering Department of the University of 
This experiment consisted of getting a 
reliable man, & working farm foreman, to do usual 
routine work, by oil lamp one night and by electric light 
the next." The man who did this work had had many 
years’ experience of the same routine work, hence it 
might be safely stated that the work was carried out sub- 
consciously, in a mechanical way. At the saine time he 
was accustomed to the occasional thirst of his employers 
for data. Hence no slight departure from the usual 
routine would be liable to disturb the even tenor of his 
work. Again, he was accustomed to working both with 
oil lamps and electric light. Hence, as far as could be 
arranged in such a crude experiment, the conditions 
were as favourable for the one case as for the other. 
The results of the SS are given in tlie table on 
p. 80%. 

Wiring.— This is usually looked upon as a simple pro- 
blem—by those who don't know. It may seem absurd,;: 
but the conditions that а farin electric wiring system 


_ have to work under would severely test the electric wiring 


installation in a chemical factory. The chief troubles: 
are due to ammonia and also to acid fuiues and liquors, 
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CoMPARATIVE Times REQUIRED TO ро Work wiTH OIL 
Lawes AND Evectric LIGHT. 


Minutes to carry out operation. 
Operation. Oil lamps. Electric light. 
Stabling cows Jee is 4 3 
Cleaning mangers ... cee 9.50 7 


Weighing and feeding grain 31.75 12 
Feeding silage and hay — ... 39.25 33 
84.50 55 


Difference in favour of electric light, 29.5 minutes. 
Percentage saving of time, 34.9 per cent. 


It is not generally known that inflammable gases are 
given off by a decomposing manure. Accompanying the 
fumes is usually a warm, damp atmosphere, which does 


Fic. 1.—FarMyarp LIGHTED BY SUSPENDED LAMP. 


not tend to improve matters. [Innumerable flies leave 
their marks and effects on the protective material of ex- 
posed wiring. The farm live stock, especially horses, 
pull down everything within reach, and soon learn to 
turn on electric light switches, and so waste light. 
Again, farming is an old industry, and parts of most 


farm buildings seem to be nearly as old as the industry, 
On the Continent a number of electrical contractors 
have solved the difficult problem of cow byre wiring, by 
running bare wires close to the ceiling on petticoat in- 
sulators, similar to those used for telephone work. The 
rotary switches are also mounted on the ceiling, and 
operated bv pendant turn-rods. Of course, steel conduit 
is a hopeless proposition. Even the modern graded 
lead-covered wire is far from satisfactory, owing to the 


Fic. 2.—LIGHTING OF A HEN-HOUSE. 


corrosion that arises, due to the formation of lead salts. 
Toughened rubber-covered (or cab-tire sheathed) cable. 
and in particular the special modification known as 
** Maconite,’’ from the author's experience, sectis to be 
the only practical type of wiring to use. 


(To be continued.) 


THE DRIVE OF POWER STATION AUXILIARIES. 


Diecussion at Liverpool. 


THe paper on the above subject by Messrs. L. Breach and H. 
Midgley (an abstract of which was published in our issue of 
May 4th) was read at the MERSEY AND NokTH Wakes (LivER- 
POOL) CENTRE of the INstTMUTION or. ELECTRICAL ENGINEERS on 
April 16th, and in the coure of the subsequent discussion 

Mr. P. J. Конхѕох constructively criticised the paper, 
remarking that the authors had largely confined their schemes 
to work in conjunction with а riverside station. Не was 
personally most interested at the moment in. the cooling- 
tower proposition, and he agreed that it was essential money 
should not be spared to ensure against а possible breakdown 
of the auxiliaries; The recent proposal to place a d.c. or а.с. 
generator on the shaft of the main turbine had much to com- 
mend it, the only question was whether it was practical. He 
regretted that the authors considered the most reliable. piece 
of machinery Which had hitherto been produced outside the 
scope of the paper—namely, the ejector, which appeared, from 
& generating point of view, to be one of the few pieces. of 

lant that could be relied on under almost any conditions, 
quema bad, that misht happen; it was also very efficient 
When properiy installed. 

The use of two crenlating, two air, and two extraction 
Pumps пил be destrible, but was not necessarily essential 
if tbe pumps were to be installed jn a stand-by sense. The 


electrically-driven feed-pump was not as satisfactory in prac- 
tice as the turbo-driven feed-pump, and, personally, he would 
prefer two steam-driven turbo pumps to one steam and one 
electrical. 

With regard to the general drive of the auxiliaries (this 
applied probably more to a cooling tower than a riverside 
station) it seemed highly undesirable that they should. be 
driven entirely by a.c., as any diminution іл the preaeure 
with a corresponding drop in speed immediately set up a 
vicious circle through the slowing of the auxiliaries. 

The authors’ suggested ring-connected switehbeard on the 
h.p. side of the auxiliary supply was an unnecessary. compli- 
cation. with little or no advantages. A preferable method 
would be to take the feed for the auxiliary. transtormers from 
between two link switches on the h.p. bars, putting: two link 
switches together in the place of one, or by using throw-over 
isolating switches to enable this to be done, which would 
enable the different boards to be cut off for examination and 
cleaning. 

Mr. J. Намитох did. not know of any system for which 
the claim of absolute reliability might be substantiated; the 
nearest approach to this condition was reached when а stand- 
by battery wis instilled capable of supplying (for a period 
of, say, one hour) the total power required by the auxilisries. 
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All reasonable care should be exercised to ensure continuity 
of supply, but to say that this should be striven for regard- 
less of expense was placing it upon too high a plane. The 
relative advantages of a.c. and d.c. drives were worth con- 
sideration for chain-grate stokers, as there were times when 
it might be desirable to accelerate the speed beyond the 
range usually supplied. The use of a special generator on 
the main set was attractive from the operating point of view, 
but the decision largely rested with designers and manufac- 
turers. 

Scheme 6 appeared to contain the best features and to be 
preferable to scheme 7, provided the battery was of a 
sufficient capacity to drive the d.c. auxiliaries for one hour; 
it would be cheaper than scheme 7 in capital and operating 
costs, and quite as reliable. 

Mr. A. E. Mapas said it was necessary that all the import- 
ant links in the chain should be in duplicate. In the case 
of the smaller-sized units it was more usual, perhaps, to 
regard the circulating, air, and lift pumps as part of the 
main unit, and in the event of any accident to апу one of 
the separate items, to shut down that unit as a whole and 
start up a spare set. With larger units of, sav, 10,000 kW 
capacity, it would no doubt be better to duplicate even the 
separate auxiliaries of that unit. He agreed with the 
authors placing reliability first, as on that item the cost of 
production and the success or otherwise of the station very 
largely depended. With reference to the power taken by 
circulating pumps, he pointed out that turbulent flow was 
obtained when the linear velocity of the water through the 
tubes was about 6 or 7 ft. per second. Such a bich velocity 
meant rather large expenditure of power, and it often had to 
be decided how far the increased economy of the main seta 
due to increased vacuum was paid for by the increased power 
taken bv the circulating pumps 

Mr. T. D. CrorHiER thought that the subiect of the paner 
was one of the side lines that were reallv the essence of the 
contract in power-station work. In any ordinary well-con- 
ducted undertaking the units generated compared to the units 
sold were something of the order of 100 to 80; that was to 
зау. 90 тег cent. was generated but not sold. The authors 
indicated a lamentable lack of confidence in the reliability 
of the supply at their own busbars. When steam that could 
be considered as surplus was available it was cenerally advis- 
ahle to use it for auxiliary purposes; the question to consider 
was how far the heat of the exhaust steam or the reduction 
of pressure in high-pressure steam could be regarded as 
surplus. The use of steam in this form did not take up any 
portion of the generating plant. ; 

Mr. T. F. Ногснтох said, regarding the authors’ conclu- 
sion that feed heating should be accomplished by bleeding 
the main turbine, and not by exhaust steam from the house 
sets which, in consequence, should be condensing turbines. 
that whilst he agreed with the contention as far as feed 
heating was concerned, a pass-out turbine was worthy 
of consideration for house service work, the pass-out steam 
being utilised in a feed-water evaporator. Bv this means a 
supply of pure feed water would be available at а fairly high 
temnerature. In general the weight of make-up feed water 
would be approximately eaual to the weight of steam taken 
for auxiliary purposes. With a four-effect. evaporator. there- 
fore. a turbine canable of passing out 95 per cent. of steam 
would be required. The steam consumption of such a 
machine would be some 13 per cent. or 14 ner cent. greater 
than that of a condensing turbine. The feed water would, 
therefore. be obtained at the cost of the corresponding 
increase in coal consumption of the auxiliary turbine. Taking 
usual figures, the cost would be about 1s. per 1,000 gallons of 
water obtained. 

Mr. Т. H. CorrrE's idea was that for some of the auxiliaries. 
especially hoiler-feed and cirenlating pumps, it was desirable 
to use a steam drive, with either steam or ele^tricallv-driven 
stand-by pumps. The two princinal auxiliaries would then 
he quite independent of the station supply, and as to tha 
difference in efficiency of steam and electric auxiliaries, there 
was much to choose between them. Also d.c. motors, with 
their flexibility of speed, were preferable to a.c. motors. A 
stand-by battery for auxiliaries and lighting appeared to be 
very desirable. 

As to the question of high-speed d.c. generators on the 
main turbine shafting for auxiliary supplies, such machines 
were generallv satisfactory if the commutator was kept in good 
condition. They were rather ant to flash over in the event of 
heavy shorts, and he doubted whether manufacturers would 
recommend them for such important dutv. It would 
probably be considered better practice to drive such gene- 
rators bv gearing. | | 

Mr. C. Remie explained. with reference to the question of 
remote control gear, that he had had a good deal of ex- 
perience with such gear in marine work, particularly on H.M. 
shins built and repaired during the war, on the d.c. systern, 
and had never had anv trouble with it except an occasional 
adinctment of the contactors. 

Mr. A. Ѕтсввѕ'ѕ views were much in accord with those put 
forward by the authors; however, the latter were not con- 
sistent when they stated that no expense should be spared in 
order to secure reliability, for they had throughout been 
trving to strike a balance between running costs and relia- 
bility. The authors had decided that economy could be Lest 


obtained by taking the auxiliary supply from the main turbo- 
ulternator set, and they appeared to be very reluctant to 
sacrifice that source of supply. The value of the paper would 
have been enhanced if figures had been presented in justifi- 
cation of the electrical as against the steam drive. The latter 
was not condemned because of pipes, valves, and leakages; 
something much more difficult to deal with was the low 
efficiency of the small unit. Conditions might vary in accord- 
ance with general developments; for example, in modern 
stations where feed-water temperature appeared to be increas- 
ing at the expense of the economiser, and where two-stage 
heating to 210 deg. F. might be adopted, the auxiliary tur- 
bine exhausting at atmospheric pressure could be incor- 
porated in the feed-heating system to better advantage. High 
steam pressures were presumably unfavourable to the small 
turbine, but it was possible that still further development 
(to, say, 1,200 1b/sq.in.g.) would be in conjunction with the 
double-pressure station, where the second pressure might be 
about 200 or 250 lb./s.in.g.. which was well within the scope - 
of the auxiliary turbine. He agreed that heating steam was 
best provided from the main turbine, whether it be for feed 
heaters or evaporators, and suggested that the true com- 
parison in à case of this kind was between running economy 
and low capital cost, whilst retaining the maximum degree 
of reliability and simplicity. 

A house service set to supply a.c. continuously to half 
of the essential auxiliaries might be good practice, 


ie., a Japanese steam station designed for 100.000-kW 
capacity consisted of four 25.000-kKW main turbo-alter- 
nators and two  J.000kW  turbo-alternator condensing 


sets, this station to feed into a hydro-electric svstem of 
400.000-KW capacitv. The rise in temperature of the boiler 
feed due to the exhaust from the turbine-driven boiler feed- 
pump was only sufficient to give from 15 deg. F. to 95 deg. Е. 
The use of variable-speed a.c. motors of the pole-changing 
tyne, together with a limited use of dampers and valves, 
might yield higher overall efficiencies with no other disad- 
vantage than that of increased cost and an extra switching 
operation. 

The practice suggested by the authors of suddenly starting 
up the main 25,000-kW set to atmosphere would appear to 
be verv far from that recommended recently in America, 
viz.. that the starting period for 30,000-KW sets should be 
13 hours. 

Mr. H. Dickinson said that at present the house turbine 
seemed to be very much favoured, but experience might 
prove that this method misht be improved upon. The 
scheme for running two turbines with two circulating pumps 
was not verv satisfactory; if one pump failed one of the tur- 
bines would have to be shut down. or one pump could he 
utilised to supply the two condensers, which could not be 
considered an efficient stand-by. A better arrangement 
might he three pumps so arranged that in the event of one 
pump failing there would be still one to fulfil the full re- 
quirements of cach turbine. А.с. motors were very reliable. 
but d.c. motors had given very great satisfaction. and if 
somewhat more attention was required in connection with 
the latter on account of the Erush gear, &e., the extra cost 
was not a serious factor if one were considering the use of 
a battery as 9 stand-by. As time went on this factor of 
security would lead to a more general use of batteries for 
stand-bv purposes in generating stations. 

Mr. F. J. Traco suggested that an а.с. motor of the 
Schrage tvpe had all the advantages of, and was simpler to 
orerate than. a d.c. motor, since it required no starter and 
sneed variation was obtained bv simply turning the brush- 
shifting handle: the motor also had a smooth speed range of 
5 to I and could operate at unitv power factor. Where it 
was desired to start up a ‘dead " station with auxiliaries 
driven hv s.c. motors, was it a feasible nroposition to install 
а Diesel alternator set to run the auxiliary plant until the 
station was on load? 


Large Electrically-driven Pulp and Paper Mill.—The 
Electrical News recently described what is said to be the most 
modern pulp and paper mill in the world. This belongs to 
the St. Maurice Lumber Co., and 1s situated at Three Rivers, 
Quebec. The approximate electrical load of the mill is 
23,500 h.p., and the power is supplied by the Shawinigan 
Water & Power Co. frorn its hydro-electric plant 25 miles dis- 
tant. The three-phase, 60-cvcle current is transmitted over 
two lines at 60,000 V to a transformer sub-station housing 
six 4,000-kKVA single-phase transformers in two banks. These 
oil-insulated, water-cooled transformers step the current 
down to a secondary pressure of 2,200 V. At this pressure 
about two-thirds of the power is taken to the wood grinding 
motors, which represent a load of 16,500 h.p. The remainder 
of the power is transmitted to a secondary sub-station, where 
it is stepped down to 550 V for distribution to the paper 
machines (3,000 h.p.). the sulphite screen room (1,548 h.p.), 
the pump house (1,569 h.p.). and other buildings. 

Practically the whole of the plant and machinery is of 
Canadian manufacture; the electrical construction and 
mechanical piping instalation was carried ont by tho 
Canadian Comstock Co., Ltd., of Montreal;and Toronto; 
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LEGAL. 


Tanner Bros. v. India Rubber, Gutta Percha and Telegraph 
Works Co., Ltd. 


Ac oknbiNG to the Manchester Daily Dispatch, | damages 
amounting to £25,615. were awarded by Mr. Justice Greer, at 
Manchester Assizes, on May loth, to Messrs. ‘Tanner Bros., 
Waterside Mill, near Oldham, who clanmed for breach of 
contract against defendants following a contract for the de- 
livery of 60,000 1b. of cotton. yarn, which defendants subse- 
quently repudiated. The amount named тергеме the 
difference between the contract price and the market value 
twelve months afterwards. 
А counter-cluim by the defendants was dismissed. 


Workmen’s Compensation Case. 


AT the Birmingham County Court, on May 16th, before his 
Honour Judge Amphlett, judginent was given in a claim for 
an award under the Workmen's Compensation Act brought by 
Charles Robert Salsbury, turner, of 172, Brantley Rond, 
Watton, against the General Electric Co., Ltd.. Witton. Sals- 
bury was first einploved by the respondents in. 120, and in Sep- 
tember of the following vear met with an accident to his right 
eve through the breaking of one of his tools while he was 
working a6 a machine. As a result he lost the sight of the 
eve, and received a lump sum of £125 under a registered agree- 
ment. Which terminated the company's hability. On Novem- 
ber 2nd last vear he met with an accident under similar 
areumstaneces, his left eye being injured, uiis tine by u prece 
of broken tool He was paid the full rate of compensation up 
ull November 23rd, when it was discontinued on the ground 
that the injury to the left eve had disappeared and that he 
Was able to resume his old employment. 

Medical experts differed, said his Honour, as to the suit- 
ability of this work, but he preferred the evidence given on 
behalf of the applicant On the facts he came to the conclu- 
sion that the work was not suitable, and there would be an 
award of compensation, 


An Edinburgh Compensation Case. 


INTIMATION was made in the Court of Session, Edinburgh, of 
the settlement of an action in. which a widow and her eon 
sued Edinburgh Corporation for £5,000 and £1,000 respectively 
as damages for the death of Charles Hogg СШ, biker and 
confectioner, at 77, St. Leonard's Street. the husband of the 
first pursuer and father of the second. Early on the mornimy 
of August 2nd last Cuthill went to work in his bakehouse, 
the toor of which is below, and the ceiling of which is above, 
the level of the street. Owing to the suffocating nature. of 
the atinosphere in the bakehouse he almost immediately went 
upetairs to huis shop, Where he collapsed on the floor and died 
of suffocation. The. pursuers averred that. carbonic acid gae 
penetrated through the wall of the bake-house from an elec- 
trie main cable belonging to. the defenders, and laid under- 
heath the pavement in St. Leonard's Street. It was stated 
that the cable. fused, producing large volumes of smoke and 
Pomsonous gases, which. penetrated the bake-house and caused 
Мг. С death. Fault. and negligence меге alleged 
ашлап the defenders. The defenders adinitted that a short 
«ireuit occurred. opposite or near Mr. СГ shop, and that 
the products of the combustion which followed penetrated 
into the bake-house; the front wall of which, they said, was 
in а defective condition. They. denied. that the accident was 
due to anv fault or failure of duty on their. part. The. de- 
fenders have now made payment of £1,500 and expenses to 
the pursuers in settlement of their claims, and the action has 
been taken out of court. 


MID-LANCASHIRE ELECTRICITY DISTRICT. 


The Electricity Commissioners’ Decisions. 


Iur. Electiiaty Conintsstoners have considered the evidence 
уеп at the inquirv held at Preston, in. February list, inte 
the schemes subnntted (a) уоту by the Corporations of 
hackburn and Preston for the establishment of a Joint. Elec- 
зс Author. ; (b) by the North-East Lancashire. Elec- 
Uricity Сопи ее for the establishment of an Advisory Board: 
and (ci an agreed amended scheme submitted by both parties 
during the course of the inquiry. for the establishinent of 
ап Advisory Board. ‘The conclusions of the Commissioners 
are that the district as provisionaliv. determined is confirmed. 
The agreed techmteal scheme whieh the Commissioners ap- 
prove feneraliy deals with the district im two portions: 

Tie Central and Foistern Area The new stations at Black. 
burn and Preston are to be utilised topether with the exist- 
Mig stetiens at Necrin2ton, Burnley, Colne, Darwen, Nelson. 
amd Вам tensta, маен are mot to be further extended ex 
cept ign the es Ө the боч at Nelson and Rawtenstall, 
aud umes. otherwise deternaned hereafter, in the case of the 


stations at Colne and Darwen. Provision is also made for 
the shutting down in due course of the two existing stations 
at Preston and the Jubilee Street station at Blackburn. The 
scheme further provides for the establishment during the first 
stage of development of transmission lines between Preston, 
Blackburn, Accriugton, Burnley, Brierfield, and Nelson, to 
supplement the lines already existing between Blackburn and 
Darwen, Nelson and Colne, Accrington and. Rawtenstall сї 
Haslingden, and between Rawtenstall and Bacup As regards 
subsequent developments, it was agreed that further con. 
sideration should be given to the question of establishing a 
main transmission line connecting Rawtenstall with the man 
system. A new generating station is also to be erected at 
Padihamn, when required, either by the Corporation of Burnley 
or by the Lancashire Electric Power Co. Provision. is made 
for the submission to the Commissioners of a scheme of con- 
trol of the interconnected generating stations. 

The Western Area.—-The generating stations at Blackpo! 
and Fleetwood are to be extended and utilised together with 
the station at. Lytham-St. Annes, which is not to be further 
extended unless otherwise determined hereafter. | Provision 
Іа also made for the giving of supplies from the Blackpool 
station to Bispham and to Lytham-St. Annes. 

The agreed scheme of administration provided for the estab- 
lishment. of an Advisory Board; an Engineering Committee 
for the whole district; and of three sub-committees for the 
central, eastern and western areas respectively, to deal with 
hitters affecting solely the interests of the authorities within 
the said arcas. , 

It appeared to the Commissioners that there would be коше 
advantage in making provision on the Advisory Board for the 
direct representation. of local authorities other than author. 
ised undertakers instead of for the county council as proposed; 
and for the representation, either jointly or otherwise, өп 
the Engineering Committee, of other autborised undertakers 
established hereafter in the district. 

The proposed appointment of three separate administrative 
sub-committees is a matter which should be left open for 
the present, as it is not clear to the Commissioners that den- 
nite advantages would accrue from the proposed. sub-division 
of the administrative duties of the Advisory Board. While 
the Commissioners do not consider that a case has been made 
out for the compulsory appointment of sub-committees, thes 
хее no objection to the granting of enabling powers whereby 
such sub-committees could be appointed in the future if the 
circumstances were found to justify such a course. 

Subject to the foregoing observations, the Comiunissioners 
approve generally the agreed proposals for the administration 
of electricity supply in the district, and they will prepare a 
draft Order giving effect to their decisions prior to the hold- 
ing of the further local inquiry required by Section 3 (1) of 
the Electricity (Supply) Act, 1919. 


PARLIAMENTARY NOTES. 


[By our Special Parliamentary Reporter.) 


Lytham-St. Annes Corporation Bill.-—The Borough of 
l.vtham-St.. Annes was incorporated in November, Г), 
and comprises the areas of the former Lytham Urban [5 
triet Counen and St. Annes-on-Sea Urban District Couner, 
and all the rights, Хе. vested in those urban. district. со: 
си were vested in the Corporation. In a Bill. whieh was 
ordered to await report. for third. reading by the Unopposed 
Conminittee of the House of Lords, on May both, there aie 
powers relating to the tramway and the electricity under 
takings of the Corporation. The tramway undertaking 15 to 
continue vested in the Cerporation, and power is piven te 
work tramways and to generate electricity for that purpose, 
but the Corporation will have. to obtain. the consent of. the 
Electricity Commissioners to the establishment of a new, er 
the extension of an existing generating station, The Kaupe 
js to be 4 ft. 84 in., or such other gauge as may be approved 
by the Minister of Transport, and the rails are to be such as 
the Minister of Transport may approve. Another part of. the 
Ball provides. that the electricity undertaking shall continue 
to be vested in the Corporation, applies. provisions of the 
Eleetrie Light (Clauses) Act, 1599, and detines. the area of 
suppiy as the Borough. The maximum to be charged tor 
electricity, per quarter is 135, 4d. for any amount up te 
20 kWh, and sd. for each additional. kWh. 

Birkenhead Corporation Bill.—This general powers Bul 
has been under consideration by the Local Legislation Cem- 
mittee of the House of Commons. ert HI. whieh deals 
with tramways and omnibuses, gives. power to. construct: a 
tramway (a double line over 5 furlongs in. length) eonnectin д 
at euch extrenity with existing. tramways of the Corpora: 
поп. Tf the tramway is net completed within. five years er 
апу extended period approved by the Minister of Transport, 
the powers in relation to it are to cease. The gauge is to be 
Eft, Ss} ma or such other gauge as may from tune toe tune 
be approved by the Minister of Transport. In the Pallas 
deposited Jt. was хиш to run oninibuses, but there Was 
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opposition by those at present running omnibuses, and the 
Committee did not allow the powers sought. 

Power is contained in the Bill to borrow £19,000 for tha 
construction of the tramway, and £1,300 for equipment, the 
periods of repayment being 30 years and 2) years respectively 
from the dates of borrowing. . | 

The powers relating to the tramway and the electricity 
undertaking are approved by the Committee. 


Metropolitan Railway (Various Powers) Bill.—This Bill 
was ordered to be reported for third reading by the Unop- 
posed Committee of the House of Lords on May 15th. There 
were no amendments. | 


Maidstone Corporation Bill.—This Bill, which was re- 
cently considered by a Committee of the House of Lords, 
and has now been reported for third reading, contains pro- 
visions With regard to trolley vehicles, omnibuses and light 
railways, and to the electricity undertaking of the Corpora- 
tion. Power is given to run trolley vehicles over specified 
routes, and there are а number of usual provisions with 
regard to electrical works and equipment, public safety, бе. 
The borrowing powers are £5,400 for the provision of trolley 
vehicles, £5,300 for the provision and erection of posts and 
other apparatus, £4,800 for the provision of omnibuses, and 
£3,500 for the purchase of lands and the erection of buildings 
for the purposes of the light railways, trolley vebicles and 
omnibuses. With the consent of the Minister of Transport, 
also, further money may be borrowed, as may be necessary, 
for the purposes of the undertaking. 


Bradford Corporation (Trolley Vehicles) Provisional Order 
No. 1).—This Provisional Order, which was passed by the 
jnopposed Committee of the House of Commons on Wednes- 

day, Mav 16th, confirms an Order made bv the Minister of 
Transport authorising new routes for trolley vehicles in 
Bradford. 


Wimbledon and Sutton Railway Bill.—This Bill, to 
extend the time for the compulsory purchase of lands and 
for the construction and completion of the railway authorised 
by the Wimbledon and Sutton Railway Act of 1910, and to 
raise additional capital, was ordered to be reported for third 
reading by the Unopposed Committee of the House of Com- 
mons on Wednesday, Mav 16th. Mr. К. B. Baxter explained 
to the Committee that the railway authorised in 1910 was 
that between Wimbledon and Sutton, about 54 miles long. 
(This was deal with in the proceedings on the City and South 
London Railway Bill, reported in our issue of May 4th, 
p. 718.) The Act of 1910, incorporating the Wimbledon and 
Sutton Railway Co., was promoted by certain landowners, 
but they were unable to raise the capital authorised, and in 
1912 or 1913 they had asked for the assistance of the Under- 
ground group of companies. In 1913 a further Act was 
passed, which extended the time allowed for construction and 
authorised further capital, and in the early part of 1914 all 
arrangements had been made, but the work was held over 
as the result of the war. Further extensions were subse- 
quently granted by the Board of Trade and the Ministry of 
Transport, and the time limit for the compulsory purchase of 
lands and for the completion of the railway was July 2th, 
1924; the present Bill extends the time to July 26th, 1924. 

In the City and South London Railway Bill there was a 
clause under which four of the underground companies (the 


. suntide recess on ` 


District, Central London, City & South London and the 
London Electric) had a permissive power to subscribe for the 
share capital and debentures of the Wimbledon and Sutton 
Railway Co., or to guarantee the interest on them, so that 
there is every hope that, if this extension of time js. 
granted, the work will be put in hand very shortly. ‘The . 
total capitul authorised at present is £550,000, and there is 
power to borrow up to one-third of the paid-up capital. The 
capital issued is £5,350, in £10 shares. It is estimated that, | 
owing to increased costs of materials, labour, &c., the cost 
of the railway, rolling stock, &c., will now amount to about 
£1,300,000, and powers ure asked for in the Bill to raise w 
further £600,000 additional capital, and to borrow up to half 
the amount of the paid-up capital. 


Automatic Train Control.—On May 15th, COLONEL ASHLEY,- 
replying to Mr. Charleton, said that the recommendations 
of inspecting officers were brought to the notice of the rail- 
way companies concerned in every case, and in addition the 
companies had been asked to consider the nnportant conclu- 
sions arrived at by the Departmental Committee on Auto- 
matic Train Control, whose report was published last year. 
In accordance with this request the companies had appointed 
a committee of experts on the matter, and that committee 
Was now sitting. 


Electricity Commissioners’ Refunds.—Replying to Sir 
John Leigh, on May 15th, COLONEL ASHLEY said that the 
sum of £30,000 not expended by the Electricity Commis- 
sioners during the current financial year in respect of 
advances made by the Ministry of Transport Vote would be 
repaid to the Exchequer as an extra receipt. 


Workmen's Compensation.—The Home Secretary has 
introduced a Bill * to amend the Workmen’s Compensation 
Act, 1906, and the Acts Amending that Act, and to amend the 
law with respect to employers’ liability insurance, the notifica- 


tion of accidents, first aid and ambulance.” 


Private Bills.—The Oakham Gas and Electricity Bill and 
the City and South London Railway Bill have been read a 
second time in the House of Commons. The Royal Assent 
has been given to the Metropolitan Railway (Various Powers) 
Bill and the London County Council (General Powers) Bill. 


Special Orders.—The Special Orders relating to the fol- 
lowing districts have been approved in both Houses: Radyr 
(Cardiff), Street (Sommerset), Welwyn Garden City (Herts.), 
Teignmouth, Kirkwall (Orkney), and South-East Lancs. (con- 
stituting an Advisory Board). 


 Whitsuntide Adjournment.—Parliament rose for the Whit- 
ursday, May 17th, and will re-assemble 
on Monday, May 28th, 


The Premier's Resignation.—Mr. Bonar Law having been 
compelled to resign his position as head of the Government, 
through continued ill-health, the King has asked Mr. Stanley 
Baldwin, Chancellor of the Exchequer in Mr. Bonar Law's 
Government, to form a new Ministry. Mr. Baldwin has been 
M.P. for the Bewdley division of Worcestershire since 1908, 
and has held office since 1917, when he was appointed Finan- 
cial Secretary to the Treasury. Prior to this appointment he 
was prominent in the iron and steel industry, being a director 
of Baldwins, Ltd. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—Lewis Sacer (lately trading as 


the Venus Electric Co.), 86, York Road, Lambeth.—The.- 


public examination of this debtor was held on May 15, 
before Mr. Registrar Mellor, at the London Bankruptcy 
Court, the accounts showing liabilities. £623, and assets nil. 
. Debtor stated that he came to England in 1914, aud for 
some vears carried on а hotel and catering business in 
Whitechapel. In January, 1922, he and another person en- 
tered into partnership and started to trade in electric lamps 
and globes, under the above style. The globes, which were 
imported from Austria, were an infringement of the patent 
rights of English manufacturers; in consequence the business 
was not continued, and the globes were subsequently dis- 
posed of at a loss, to which fact the debtor largely attributed 
his failure and insolvency. The examination was concluded. 

ALFRED JAMES Banrow (trading as Barlow Bros.), 9, Bruns- 
wick Place, Citv Road, E.C., electrical and general engineer. 
—The first meeting of creditors was held on May 15th, at 
the London Bankruptcy Buildings, Carey Street W.C. The 


receiving order was made on April 26th, upon the debtor's | 


own petition. Mr. Ernest Parke, Official Receiver, reported 
that it appeared from the debtor’s statements that he com- 
menced business as above in 1911, and the trading had been 
successful throughout, his present position being due entirely 
to losses by had debts. 
had been obliged to sue quite a number of debtors. A pri- 
vate meeting of his creditors was held at Anderton’s Hotel 


During the last eighteen months he: 


on April 16th, and after the proceedings had been adjourned 
for a week he was called upon to execute a deed in favour 
of a trustee, with a view to the position being investigated. 
The deed was signed, but was never registered, and nothing 
was done thereunder, because when a creditor threatened legal 
proceedings to recover a debt of £166, the debtor, acting on 
the advice of his solicitor, filed his petition. No statement 
of affairs had been lodged, but the debtor roughly estimated 
his liahilities at £1,600, and valued his assets at £520, the 
chief items being stock, £100; machinery, £300; and book 
debts, £400. The failure was attributed entirely to bad debt 
losses; the debtor admitted that he had been handicapped hy 
trade depression, but was of opinion that he could have got 
over that trouble if his customers had paid promptly. The- 
chairman added that on the making of the receiving order 
the principal creditors applied for the appointment as special 
manager of Mr. Albert Willmott, in order that he might carry 
through certain uncompleted contracts, and continue the busi- 
ness until the first meeting of creditors, with a view to pre- 
serving the goodwill. He complied with the application, and 
Mr. Willmott had kept'the business going up to date. Mr. 
Pruxholm, on behalf of the debtor, said he was unable to 
submit any offer, and a resolution was nassed for Mr. Will. 
mott (Francis Nichols & White, C.A., 14, Old Jewry 
Chambers, E.C.) to wind up the estate as trustee in bank- 
ruptcy. assisted by the following committee of inspection, 
viz:—Mr. H. R. Cooper, Mr. S. E. Wright, and Mr. C. &. 
Beard. : я ae S | 
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FREDERICK. ARTHUR Pirgkow, trading ак Н. & J. West, 7b, 
Stoke Read, Gosport, electrical engineer.—The receiving order 
In this matter was made on Apru Joth on debtor's own peti- 
aon. The statement ot. afliirs shows labilities of £24, and 
the aswts ure estimated. to realise £123, from which have to 
be deducted. preferential clams of £25, leaving net assets of 
£00, or a deficiency of £19. Debtor attributed his failure to 
ill-health, bad trade, and costs ou writs, summonses, and 
executions. It appears that he was in the Ariny from July, 
ІЛ, to December, 1919, and when he left he received a 
gratuity of £35 and a pension of 5s. per week. In February, 
193), he purchased the stock and trade effects of the business 
of au electrical engineer at 52, King’s Road, Gosport, which 
bad been carried on under the name of H. & J. West. [le 
states Chat he had a capital of £110, and he pud a deposit of 
К) und continued trading as H. X J. Weet. In. December, 
1:230, he removed to his present address, but there had been 
a scarcity of work ever since, and һе had been aware of 
lis. position. for the last two years. The following are 


creditors :— 
£ £ 
Bordes'es  Ekeetric Accessorics Vukan Electric Co., Lid. ... 100 
Co., Led | viu a .. 15 Walsall Hardware Manufactur- 
Ihe Inha Rubber Со... e. э mye Со, фай. s. тя e. d 
Napier: Kimber, Fu. 14 Ws, RSS. JU 
K«hinond & Chandler, Ltd. ... 15 


SARKIS BALTHAZAR SUKIASSIAN, otherwise known as B. 
Sukisean, 12,  Hoxborouzsh Avenue, 
Middlesex, late 137, Cheapside, London, merchant.—The first 
meeting of the creditore of the above was held on May 16th 
at 29, Russell Square, London, W.C.l. The matter was re- 
ferred to on p. 7/0 of our last issue. The creditors decided to 
leave the matter in the hands of the Othcial Receiver as trus- 


tee of the estate. The fcllowing are creditors :— 


£ £ 
Ashley, Tee & Sons e .. 3 Hudson icors. of) ... im av a 
Babavan, M. А. ae ias . MO Hughes & Co., Ltd, is es 32 
Boote, Edgar & Rylinds ... e. W Jameson Bros. i Ее ... 200 
Carter, Paterson & Co., Ltd... i4. Карашар, M. ads 5. e 
City Woullen Co, › 16 Кои, milne & Co, Ltd. S 40 
Clarke & Co. tone m .. 30 Kricotissian, О, TY fus Wen 
Cooper, H. G., Ltd. гы . #4 Morbourian, M. odes ini ... JUT 
Cowan, J. ve bas e маз Norman, Dr. з n . 39 
Crabbe & Sun sis E ... 10 Parker's Stores Ч S e. 18 
Dier & Co, Ltd... la. e 140 Post Office Telephones... e. 18 
і. «Јегор, H. F. "m Pus со Эн Price, T. m p EE уз 16 
bivpugel, H.G. pat e 03400. Roberts, J. H. Ея a EE 
Evans, KR. E.. és ous a lo Shaw, J. A J. op si .Q Ho 
burrs & Со... "T E we 14% South, J. (dS), Led... uo he 
Funduklan, E., & Cot .. e. 000. Stonebridge Electmeal Сө, Lid. 49. 
Holcombe, Brook & Co., Ltd... 434. Vecvers, J. S, Ltd. ad "EP 


Holt, Moseley, J. 5., & Co., Ltd. 34 

L. А. Brows, electrician, The Street, Frensham, Surrey.-— 
Trustee, Mr. T. Gourlay, Official. Receiver, 29, Russell Square, 
W.C.l, released April 11th. 

T. G. Солтох (T. G. Coaton & Co.), electrical engineer, 16, 
Jiumberstone Road, Leicester.—Lust day for proofs for divi- 
dend June 2nd. ‘Trustee, Mr. E. H. Hawkins, 4, Charter- 
house Square, E.C.1. 

Е. L. Perrin, electrical engineer, 57, Wellingborough 
Road, and 5, College Street, Northampton.—Last day for 
proofs for dividend, June Ist. Trustee, Mr. H. C. Palmer, 
ningham Chambers, Abingdon Street, Northampton. 

H. J. А. Macuas (Wilton. Engineering Co.), electrical 
engineer, 206, Толев Road, Hockley, and 124, Devonshire 
Street, Birnungham.—First and tinal dividend of 4s. 4d. in 
the £, payable May 25th at the Othcial Receiver's office, Rus- 
kin Chambers, 191, Ccrporation Street, Birminghain. 

D. W. Chose (Ayrshire Blectrical Co.), New House, Kil- 
‚ипе, and 29, Central Avenue, Garden. City, Kilbirnie.— 
Public examination May 23rd at the Sheriff Court House, Kil- 
marnock. Meeting of creditors May ЗІМ at the offices. of 
Messrs, Wilson, Stirling & Co., ОЗ, West George Street, 
Glaspow. 

А. H. Derris and G. KersHaw (А. H. Duffin & Co.), elec- 
trical engineers and contractors, Provincial Buildings, Conway 
Road, Colwyn Bay.—Heceiving order made May 12th on 
debtors’ own petition. 

К. Repo, electrical. engineer, Pong Ashton, Somerset.— 
Receiving Order made May 15th on debtor's own petition. 
First meeting, May 36th, at the Official Receiver's Offices, 26, 
Baldwin Street, Bristol; publie examination, June 15th, at the 
Guildliall, Bristol. 

Н. В. West, electrician, 3, Clyde Street, Canterbury.—Re- 
ceiving erder made Мау 16th on debtor's own petition. First 
meeting May 26th at the Official Receiver’s office, 10, Burgate 
© Street, Canterbury. Public examination June 16th. at the 
Guildhall, Canterbury. 

R. T. Morrison, electrical engineering contractor, 82, Lumb 
Lane, Bradford.— Trustee, Mr. W. Durrance, Oflicial Receiver, 
12, Duke Street, Bradford, released April 20th. 

P. А. 5. Wormete (Lewisham Electric Wiring Co.), elec- 
trical engineer, 273, High Street, Lewishain.—Trustee, Mr. 
T. Gour!av, Official. Receiver, 29, Russell Square, W.C., re- 
leased. April oth, 

JS. G. WILKINSON, electrician, 76, High Road, Wembley.— 
Prt meeting, May Stst, at 29, Russell Square, W.C.: public 
exatmnitien, June Ath, at the Court House, St. Albans. 

ES А. WATKINS, electrical engineer, 57, High Street, Hythe, 
hent.—Iast dav for proots for dividend, June 4th. Trustee, 
Mr E. H. Hawkins, 4, Charterhouse Square, E.C.1. 

T. Davison (Radio Technical College), 30. Falkner Street, 
Liverpool —Гаче dav for proofs. for dividend, June 6th. 
Trustee, Mr. E. D. Svmond, 11, Dale Street, Liverpool. 

J. S. Tenner (Stanley Motor Co.), electrical and motor engi- 


Harrow -on-the-ITill,, 


neer, 542, Stanley Road, Bootle.—First meeting, June Ist, at 
the Official Receiver's Offices, 11, Dale Street, Liverpool; 
public examination, July 3rd, at the Court House, Liverpvuol. 


Company Liquidations.—VrENTiHETA, Jap.—A_ petition fcr 
the winding-up of the company has been presented to the 
High Court by Mr. W. B. Dick, of 55, Harrington. Gardens, 
South Kensington, S.W., a creditor, and will be heard ш 
London on May th. 

CHICHESTER ELECTRIC Light & Ро\ек Co., Ltp.—Winding 
up voluntarily. Liquidator: Mr. V. W. Grosvenor, ТА, 
Basinghall Street, Е.С. Meeting of creditors at Bass.sbaw 
House, Basingball Street, Muy Зі». Particulars of claims to 
the liquidator by June 18th. | 

ARMATURE RFPAIRING & Sirno Co, Lro- Winding up 
voluntarily. liquidator, Mr. А. O. Jobu, Fisher Street, 
Swansea. Meeting of creditors June Ist, at Central Buildings. 
Fisher Street, Swansea. 

(USSFLL ELECTRICAL APPLIANCES Co.,  L1tp.—Meeting ol 
creditors June Ist, at the office of the liquidator, Mr. A. Neill, 
Bank Chambers, 76, Kingsland High Street, E.5. | 

Dissolution of Partnership.—Srcers & BRADSHAW, Wireless 
engineers and agents, Sudbury, Suffolk.--Mr. S. M. Segers 
and Mr. C. W. Bradshaw have dissolved partnership. Mr. 
Segers will attend to debts and continue the business in his 
own name. 

Trade Announcements.—M1. E. W. Bonn, electrical con- 
tractor, of 34, Millais Road, Dover, desires to receive cata- 
logues and lista of electrical accessories. 

MR. T. W. Clarke, of Horbury (Yorks.), has added to his 
business & branch for electrical work. 

Messrs SMITH & ANSELL, LTD., have this week removed to 
larger works at Stockfield Works, Stockficld Road, Acucks 
Green, Birmingham. Telephone No.: " Acocks Green 24." 

ENGINEERING SUPPLIES, LTD., owing to extended busines. 
has acquired larger premises at 935a, Blackfriars Read. 
London, S.E., where comprehensive electrical stocks will be 
carried. 

Tue Scortish Motor Traction Co., LtD., has taken show- 
room premises at 12, Bothwell Street, Glasgow, the lease 
of a present premises having expired. ‘Phone: Central 
6521. 

We are informed that Messrs. Vickers, Lin., have acquired 
a substantial interest in the Spearing Boiler Co., J.td.. and 
that the name of the latter company will be changed. to 
Vickers-Spearing Boiler Co., Ltd. The directors on the new 
board will be :— Mr. А. H. Spearing, chairman: Mr. J. Kerr- 
Bock, of the Spearing Boiler Co., Ltd.; Mr. Douglas Vickers, 
chairman. of Vickers, Ltd.; and Sir Vincent Caillard, of 
Vickers, Ltd. It is intended that the manufacture af all 
classes of land boilere will be carried out at the Barrow work: 
of Vickers, Ltd. 

Catalogues and Lists.—TuEg Меткороштлх-Үіскенк Екс 
ikicaL Co., Lr., Trafford Park, Manchester.—A binding cover 
containing a large number of illustrated and priced pamphlets 
in 16 sections, dealing with '' Cosmos "" lamps, wiring acce 
scries, Insulators, switch- and fuse-gear, conduits and conduit 
fittings, lighting fittings, domestic appliances, radio apparatus, 
&c. The publication forins a very comprehensive guide to tlie 
company's smaller products, i 

ENTERPRISE MANUFACTURING Co., Lap., Electric House. 
Grape Street, Shaftesbury Avenue, W.C.2.—A price list of 
electric fans and small motors. 

Messrs. Тормах, RyaLL & Co., LTD., 38, Grosvenor Gardens. 
Westminster, S.W.1.—Current stock list of d.c. motors and 
Чупашоз of various voltages and capacities. 

Messrs. W. H. SUGDEN & Co., Ltp., Glenny Road. Barking. 
E-sex.—4A descriptive stock list of a.c. and d.c. motors. 

SIMPLEX. Сохосизѕ, 170., Garrison lane, Birmingham — 

Booklet No. 950, an illustrated catalogue of electric signs, bowl 
lighting fittings, &c. Fully priced. 
, THE CAMBRIDGE & PAUL INSTRUMENT Co., LTD., 45, Gras- 
venor Place, S.W.L—A comprehensive illustrated catalogue 
of instruments for power stations, including mechanical and 
electrical thermometers, CO, apparatus, pressure and vacuum 
Шапиев and recorders, &c. 

Tue BENJAMIN ELECTRIC, LtD., Brantwood Works, Tariff 
Road, Tottenham, N.17.—The “ Benjamin Bulletin © for Mav. 
dealing with automobile appliances, &e. 

MESSRS. WATSON & Sons (ELECTRO-MEDICAL), LTD., Sume 
House, Parker Street, Kingsway, W.C.2.—Bulletin 535. 
describing ‘ бише” high-frequency apparatus for violet-ray 
emen and a folder dealing with *' X-Ograph ” dental filin 
packets, 

Tur British THomsox-Horstox Co.. LtD.. Crown House. 
Aldwych, W.C.2.—A handbook (No. Ip). containing a larze 
amount of information relating to ineandescent lamps, with 
prices of “ Mazda " Jainps. Also a pamphlet giving reduced 
prices of electric fans. 


Trade and Жы in Germany in April.—The Commer- 
cial Secretary at Perlin (Mr. H. Ñ. Sturrock) bas forwarded 
to the Department of Overseas Trade a report, based on the 
reports of the Prussian Chambers of Commerce, on German 
trade and industry during April, in which he says: "In tbe 
electrotechineal industry a further decline of business 
activity was recorded. The difficulties in the way of obtain- 
ing coal and semi-manufactures owing to the occupation 
the Ruhr were overcome, but delivery contracta were delayed 
in consequence of railway transport difficultiea.’’ 
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British Trade-Mark Applications.—The following are in- 
cluded among the recent applicaticns for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned. In the case of foreign applications, the names 
and addresses of the British representatives are also given :— 

Textolite. No. 434,451. Machinery of all kinds in Class 6.— 
The British Thomson-Houston Co., Ltd., Crown House, Ald- 
wych, London, W.C. May 16th, 1923. 

Ethovox. No. 434,865. Class 8. Instruments and appara- 
tus for use in wireless telephony.—Burndept, Ltd., Aerial 


- Works, Blackheath, London, 8.E. May 16th, 1923. 


' "Procophone. Мо. 434,898. Class 8. Apparatus for use upcn 


: отш connection with telephones and like instruments.—'fhe 


Progress Co., 35, Ely Place, Holborn Circus, London, E.C. 
May 16th, 1925. 

Victor (lettering ‘and design). No. 485,108. Class 8. In- 
struments, apparatus, and component parts for use in wireless 
telegraphy and telephony.—Victor Radio, Ltd., 3, Chapel 
Street, : Salford,’ Manchester. May 16th, 1923. 

A.B. (lettering and design). No. 435,861. All goods in 
Class 8.—Anderson, Boyes & Co., Ltd., Flemington Electrical 
Works, Robberhall Street; Motherwell, Glasgow. May 16th, 


' 1923. 


‘Australia, Ltd., who had laid out a works in Sydney 


Durabit.: No. 430,652. Class 20. Electrical insulating tapes 
composed of a textile material impregnated with india- 
rubber.—Kampy & Schonmann, Kabel Isolierband und Gum- 
miwarenfabrik Durabit, 5, Zollergasse, Vienna VII, Austria. 
(Marks & Clerk, 57-58, Lincoln's Inn Fields, London, W.C.) 
May 16th, 1923. Lo d 


Electric Motor Manufacture at Sydney.—Several weeks 
ago we referred to the operations of Messrs. оаа 
to duplicate the manufacture of the products of the parent 
company, Messrs: F. & A: Parkinson, Ltd., Guiseley, Leeds. 


The Australian factory which commenced operations in July 


:panying photograph a view of one of the workshops. 


i 


THE PARKINSON ELECTRIC Мотов Works AT Sypney, N.S.W. 


last year, is situate in the centre of a large residential suburb 
about 44 miles out of Sydney, conveniently, therefore, from 
the standpoint of good class labour. We give in the ae 
The 
factory site itself covers about six acres of Jand near the main 
railway, and ample room has been left for extension as the 
business grows. The works have been running at top pres- 
sure, and the need for a standardised motor with rapid de- 
livery, usually from stock, is being met. 


Industrial Disputes.—The Minister of Labour, recently 
replying to a question regarding industrial disputes, said that 
the total numbers cf disputes in the last three years were :— 


.1920, 85 (involving 55,939 workpeople); 1921, 400 (affecting 
1,683,631 workers); and 1922, 261 (involving 173,302). 


. The. Boilermakers’ Lock-out.—The Daily Herald stated on 
May 91st that it was informed on good authority that the 
Federation of Engineering and Shipbuilding Trades had ex- 


pelled the Boilermakers’ Scciety as from the date when the 


Society ceased to take part in the recent negotiations on the 
oyertime agreement. This .action forestalls the proposal of 
the Boilermakers’ Society to withdraw from the Federation 
subject to this proposal being ratified at the June meetings 
of the Society. : 


A Three:Legged Stool.—'' I always illustrate business as 


. & three-legged stool, there are capital and labour and manage- 


ment; the three must stand together to support the stool in · 
its burden. Withdraw any one of them and the whole struc- 
ture must fall, and therefore we must see that labour receives 
its proper return, that capital receives its proper return, and 
that management in a great business be adequately rewarded 
for that which it has to do. --Now, if that be true of business 
und its three component parts, how important is it that the 
whole world should work co-operatively for the good of each 
other, and for their own good.’’—Mr. C. M. Schwab, address- 
ing a luncheon meeting of the British. Empire Chamber of 
Commerce in the U.S.A., at New York, in April. 


Russia Ordering Generators Abroad.—The chief con- 
structional engineer Graftyn, of the Volchoff Works, has re- 
turned to Petrograd froin Stoekhcln, where he has been to 
treat with foreign houses for the supply of generators and 
oll switches for the hydro-electric station. Offers were re- 
ceived from the German firms, Siemens & Schuckert and the 
A.E.G.; from Vickers; the Swedish A.S.E.A.; and from 
the Czecho-Slovakian firm of Skoda. The distribution of the 
orders must take place in May to ensure proper delivery. The 
value is about one million gold roubles. The construction of 
the 10 turbines at the Nichvis and Cholm factory, Sweden, is 
proceeding satisfactorily. Their total cost is two million gold 
roubles, and they are to be ready by February, 1924. 


First Australian-made Turbo-Alternator.—On March 
20th last the first turbo-alternator to be built in Australia was 
put into commission. This is in the Ultimo (Sydney) power 
station of the N.S.W. Railway Commission, and is а 2,500-kW 
set made by the English Electric Co., of Australia, Ltd. The 
turbine is of the impulse type, with one compound stage and 
six simple stages, working with a 160 lb. per sq. in. pressure 
and 284-in. vacuum. The alternator is connected to the tur- 
bine through a flexible coupling and delivers 3-phase current 


at 2,300 V, 50 cycles. A similar machine to this is almost 
completed, and the company also has in hand a 18,750-kW | 
set for the Commission's White Bay station. 


Unemployment.—The number of persons on May 7th re- 
corded on the live registers of the Employment Exchanges in 
Great Britain as wholly unemployed was 1,203,800. This was 
14,467 less than in the preceding week, and 282,078 less than 
the figure on January Ist, 1923. 

The number working short time and drawing benefit for 
intervals of unemployment was 55,900 on May 7th, as com- 
pared with 38,271 on April 30th, and 56,261 on January Ist, 
1993.— The Times. 


British Industries Fair Catalogues.—The Department of 
Overseas Trade considers that the catalogues printed in con- 
nection with the 1923 Fair form useful books of reference ; 
there is still a limited number of copies available, and these 
may be obtained from the D.O.T. at the price of one shilling 
each, post free. | 


Competition Result.—We are informed that Messrs. 
Troughton & Young. electrical contractors, have won the 
Hoover window-dressing competition, which carries with it 
a cheque for £25. 
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Book Noticesz—Circular No. 138 of the U.S. Bureau of 
Standards, " A Decimal Classification of Radio Subjecta—An 
EStenson. ef the Dewey System.” (33 pp.) Wasbington : 
Government Printing Othee. Price. 10 cents —This 18 a 
description of the system prepared by the Bureau of Standards 
to meet the increasing. demand for a systematic. classincation 
ef radio literature. 

“Workshop Routine," by W. dJ. Hiscox. Pp. x 6t 1055. 
Illu-trated.. rondon: Chapman & Hall, Ltd. Price 9з. 6d. 
pet. 

б Physis im ndustry,” by Prof. Archibald Perr, Sir Jas. 
Ewing, Е.К. and Mr. С. €. Paterson. Vol. I, " Lectures 
Delivered before the Institute of Physics." Pp. 99... London : 
Henry Frowde and Hodder & Stoughton. Price 3s. öd. net. 

" Journal of the Amenecan Institute of Electrical Enpi- 
neers.” Vol. NLH. No. ә May, 193. New York: ‘The 
Institute. Price $1. | 

Anglo-American Co-operation.—In the course of his 
rpeech am New York to the British. Eiopire Chamber of Com- 
merce, Mr. Chas. M. Schwab, of the Bethlehem Steel Cor- 
poration, мий: 7 England and America must be the work- 
shops of the world, and they must be the shippers to the 
world. Gerinan efücieney has. been destroyed. for many 
vears to come, but we must look gut for the fact that ulti- 
mately German labour, after being tried in the crucible of the 
ordeal through which they аге now passing, 15 going to play 
an important. part in the industry of tbe world; we must 
realise that fact, because some day we will have to meet it, 
and we will wake up to the. realisation of the fact that, 
although we have won this great war, the Gerinan people, 
by reason of their. efficient labour, their willing labour, will 
reap the real benefit of the war. Now, it шау not be in our 
finie, but at will come, unless we awake to the realisation of 
onr own nmiportance, of our own co-operation and. the neces- 
sity of our reaching the greatest economy din co-operative 
work." — In comparing British and American abilities. and 
industrial conditions the speaker said: © Speaking of my own 
industry, [ know we can manufacture cheaper than you do in 
Great Britain, but 1: know also that. you can ship a great 
deal cheper than we can. I know, notwithstanding my dis- 
tinguished friends here, that vou can do foreign. banking, in- 
хоти, letters of eredit, far better in Great Britain than we 
do here; but, on the other hand, we have conditions the 
result of which will be competition that is destructive to both 
our profits and both our successes. Great. Britain's fault— 
[f will not call it a fault—to-dav is with reference to the fact 
that labour and capital there do not seem to understand each 
other quite as well as we do here. We are not perfect, but 
in Great Britain. I. think it is worse, because you. аге not 
getting the efticieney. from labour in your works there that 
we here get per man, and it is only with the co-operation and 


understanding of labour that. vou will be able to. get your’ 


costs in. these great basic commodities as low as we get our 
costs for export business.” 

Foreign Exhibition. —SwrbrEN.— The Skaane Fair at Malmoe 
will be held this vear between July 30th and August 5th. As 
previously, the Fair will include a special inventions section. 
— lieuter a Trade Service (Stockholin). 

The Placing of British Public Contracts Abroad.—Our 
views cn. this subject. are well-known to our readers, ав we 
haye felt obliged. to. state ther on. several occasions during 
the last few months. We may, however, draw attention with 
approval to. the issuance of a communication from the 
Minister of Health to the local authorities in. England and 
Wales, including. joint. boards and port. sanitary. authorities, 
cn the subject of grants in. connection with works for the 
rehef of the unemployed. The Manchester Guardian. says 
that the емсешаг states that the Government has decided 
that. as regards all works in respect of which grants are given 
expressly because. of unemployment by the Unemployment 
Grants. Coninittee, or by. апу Government Department, it 
shall be a condition of the grant that all contracts for or 
meidental to the works are to be placed in this country. This 
follows а миша condition. with regard to schemes in. respect 
obw hich guarantees are given under the Frade Facilities Act. 
"The Government also urge, adds the Minister, * that in 
View of present conditions the same principle should. be 
adopted. an the absence of special circumstances, in the case 
ef ай contracts ш respect of. works carried out by local 
authorities, Whether or not. the expenditure оп the works 
Is assisted bv grants from the National Exchequer or trom 
the Road Fund.” 

A Pocket Book.— Messrs. A. Revrolle & Co., Ltd., have 
"nt us a neat pocket note-book of the loose-leaf type bound in 
suede leather. The front and back leaves bear illustrations 
eb the company s products. 


Exporters’ Problems.—The Federation of British. Indus- 
tnes has recently set up a new committee to consider ques- 
tions affecting the interests of manufacturers in their export 
trade. dhe bist meeting was held on May sth, and among 
the concerns represented (Giceording to the F.B.I. Bulletin) 
were Messes, Vickers; Ltd., C. A. Parsons & Co., Ltd., the 
BREA MA. the British Engineers’ Association, and the 
National Federation of Tron and Steel Manufacturers. Such 
matters аз the position of shippers in respect of craneage 
chine at docks and the possibilty oof standardising mter- 
national requirements with regard to signatures ot bills af 
hiding were under consideration, 


Sydney Gives British Manufactures a Substantial Prefer: 
епсе.— 1 һе Sydney City Council having adopted a definite 
policy of absolute preference to plant or material made ш 
Great. Britain or a British dependency for a period of two 
years, has just given practical proof of its intention. to carry 
out. that principle in connection with requirements ot the 
electricity supply depurtinent for steel poles and insulators 
The Sydney Daily Telegraph gives the following list of the 
amounts of the rival tenders tor these goods :— 


Lowest Tende: Lowest British 


or Quotation. Tenders. 
Poies А . As pe +910 О о £l.) lo € 
{пх осу (2.40)... m wr 10 о 1.42 19 0 

£1,597 10 0 £2.24 0 V 


Excess of lowest British tenders. over Japanese and 
American quotations, £1,131 10s. 

‘Lhe lowest tender for disk-strain insulators was оз. 6d. each, 
or £657 105. for 2,500. The committee recommended that the 
tender of 125. 6d. each, or £1,562 105., for Canadian-made m- 
sulators, be accepted. Two tenders from American firmis were 
also lower than the Canadian tender. The general manager 
(Mr. Forbes Matkay), in his report, showed that in this cae 
the Electricity Department was giving a preference, in buv- 
ing Canadian-made insulators, of over 127 per cent. Ald. 
Stokes (Labour) failed to a get a seconder to his motion that 
the Japanese insulators be accepted. The lowest British ten- 
der for a number of steel poles was £1,166 10s. The general 
manager, however, recommended the acceptance of a quota- 
tion of £910 for American-made poles, and pave as his reasons 
that the poles were superior, and the contract not subject to 
the Council's preferential poliey. Again, however, the Com 
mittee decided to recommend the lowest British tender, 
Messrs. Noyes Bros., £1,166 10s. Ald. Lionel Courtenay con- 
plained that the Council was performing u function that righty 
belonged to the Federal Parliament. 

School Installation. —The D.P. Battery Co., Ltd., Bake- 
well, has just installed one of its Jatest-type storage batteries 
at Stowe Jlouse, near Buckingham, which has recently been 
converted from a country mansion to a publie school. Ihe 
battery was supplied through Messrs. Girdlestone & Co., who 
were responsible for the electrical work. 

Instrument Manufacture in Irish Free State.—Mr. J. J. 
Walsh, Postmaster-General of the Irish Free State, announced 
In Dail Eireann recently that one of the Government. Depart- 
ments was in communication with a foreign firm with а view 
ta encouraging it to start the manufacture. of electrical 
instruments in. Dublin. 

The Metric System in Russia.—On September Ist this 
year, says a Russian journal, the metric system will be intro- 
duced in the electrical industry of Russia. 

For Sale.—l.ecds Corporation electricity department in- 
vites offers for two 4,000-b.h.p. steam turbines, alternators, 
and condensing plant auxiliaries, 

By direction. of the Disposal and Liquidation Commission, 
Messrs. Bradshaw, Brown & Co. will sell by auction on June 
]3th and following days at the Royal. Dockyard, Woolwich. 
S.E.5, wireless material, telephone and electrical equipment. 
хс. (See our advertisement nages to-day.) 

Copper and Lead Prices.—Messrs. F. Smith & Co. report 
Мау 22nd :—No change in electrolytic copper. prices. 

Messrs. James & Shakespeare report, May Xud :— Copper 
bars (best selected), sheet and rod, no change; Englisli pig 
lead, £27 5s., ds. inc. on last week's price. 

Birmingham Electrical Trade.—Our correspondent re- 
ports :—* The electrical engineering industry of Birmingham 
is making steady progress, and many of the firins engaged 
on accessories are Well occupied. A fairly large number of 
orders has also been received by reason of the extension of 
public. power stations in this country, and a lot of heavy 
plant is being produced for hydro-electric stations in. Australia 
and New Zealand.” 


LIGHTING AND POWER NOTES., 


s 
Australia.—Merisourne (Vic.).—The report of the Electric 
Suppiy Committee for the year 1922 records a total revenue of 
£403,720, as against £556,446 in the previous year. Working 
expenses totalled £245,626, as compared. with £134,055, Jeav- 
ing a gross profit of £160,124. (£121,791). After the pavinent 
of capital eharges, Ке, a het profit of. £10, 755—an  mictrease 
of £6,024. A total of 53,516,520. kWh was sold, an increase 
of 5,581,686 kWh, or 18.9 per cent. The report refers to the 
visit of the chief engineer. (Mr. W. Н. Alabaster, M.IL EE. 
to England and America to study the latest methods adopted 
in these countries. The new schedule. of charges, whieh ts 
very favourable to domestic consumers, ie embodied m the 
report, and reference is miade at some length to the poston 
ot the Council. under the proposals of the State Governinent 
to control the distribution and output. of electricity. The 
policy of the Government is that there will be no coercion of 
the City Counei in апу scheme which may be formutated. 
The Council considers that its rights have been affected by 
the Government's acquisition of the North Melbourne Electric 
Tramway & Lighting Co.'s undertaking. 
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New Sovru WaLES.—The Sydney Morning Herald reported 
recently that Mr. Forbes Mackay, the city electrical engineer 
of Melbourne, had subinitted a report to the City Council, 
in which he states that be doubts whether there is a single 
site in the State at which electricity could be profitably gene- 
rated by water power. While it might be possible to bring 
power to the city from the Snowy River, and make an an- 
nual coal saving of £100,000, the interest upon the cost of 
the construction would amount of £150,000 per gnnuin. 

The Council is being urged to instruct the engineer to pre- 
pare a report upon the steps to be taken to ensure a continuous 
supply of electricity. The Railway Cominissioners, who have 
an ample margin of power until the electrification of the 
suburban lines is completed, are affording the city a bulk 
supply. In the event of this supply ceasing, à new station 
would have to be brought into use. It is suggested that a 
coal mine might be bought and the station built near it. 


Barnsley.—Prick Repuctions.—The following price redus- 
tions have been made: Lighting: from 7d. to 6d. per kWh. 
Kinemas and theatres: from 2.354. to 44d. per kWh. lleut- 
ing and cooking: from Ва. to 1jd. per kWh. Power: Flat 
rate and sliding seale by 1d. per kWh. The meter rental of 
ls. 6d. is to be abolished. 


Bedford.—SreciaL OnpEn.—The Town Council has applied 
to the Electricity Commissioners for a Special Order for 
authority to extend its area of supply во as to include the 
Urban District of Kempston and certain parts of the Rural 
Districts of Bedford and Bipgleswade. 


Canada.—Hypko-Evectric DEVELOPMENT.—The Northern 
Canada Power Group has obtained a lease for sixty years of 
the Nakake Falls on the Upper Ottawa River for generating 
electricity. A power station Is to be erected with an esti- 
mated capacity of 60,000 h.p., and it is hoped to have it coin- 
pleted by the summer of 1924. Electrical energy will be 
-uppiled to the Porcupine mining district, Northern Ontario, 
and a transmission line 65 miles in length is to be erected.— 
Heuter's Trade Service (Ottawa). 

SuPPLY STATISTICS.— According. to a report. just received 
bv the High Cominissioner for Canada in London 
froin the Dominion Bureau of Statistics at Ottawa, central 
electric stations in the Dominion generated for sale and dis- 
tributed during 1921 an aggregate of 5,614,142,000 kWh, at an 
average charge to the consumer of slightly over three-quar- 
ters of a cent. per kWh. Over 97 per cent. of this electrical 
energy was generated by water power, and the hydraulic 
stations sold their output at still Jower rates than the average 
recorded above. In Ontario the average revenue per kWh was 
.582 cents; in Quebec it was .850 cents; in. British Columbia, 
787 cents; and in Manitoba, 1.015 cents. In the Provinces 
named almost the whole of the electricity was generated by 
water-power, steain-power being utilised chiefly in the coal- 
producing districts of Canada, or in auxiliary plants else- 
where. The total amount of capital emploved in the central 
electric stations of Canada on December 31st, 1921, was 
$454,669 451, representing an increase of 8 per cent. during 
the year. Revenues increased in 1921 by 12 per cent., aggre- 
gating $73,376,550, while operating expenses increased only 
4 per cent. The number of employés was 10,714, the total 
pay roll amounting to $15,234,675. The total number of cen- 
tral electric stations in Canada in 1921. was 857, of which 259 
were hydraulic and 251 were fuel stations. There were also 
347 non-generating stations. Water-wheels and turbines 
numbered 004, of а total horee-power of 1,826,357; steam 
reciprocating engines totalled 157, their power agyrepating 
45,450 h.p., and there were 43 steain turbines of 90,705 b.p.; 
gas and oll engines used for electricity supply numbered 203, 
of 15,345 h.p. 

Cheadle and Gatley.—Ioax.—The Urban Council has 
applied to the Electricity Coininissioners for sanction to а 
loan of £5,655 in connection with the supply of electricity in 
the Finney Lane and Heald Green districts. 


Continental.—RussiA.—In January last the h.p. line from 
the Elektroperedatch station to the Burnoff sub-station was 
inaugurated. Since then a similar line—about eight miles in 
length, has been added between the Burnoff sub-station and 
the Gorodischtchensk factory, making about 35 miles in ull. 
This is the initial section of the ring that is to proceed. from 
Gorodischtch to Schtecholkoff, Bolschevo, Huitischtehi, Bala- 
schicha, Reyutovo, Savino, and Kudinoff. 

Ausrria.—The U.S. Consul in. Vienna reports that during 
1:22 ten hydro-electric stations of more than 900 h.p. each, 
and having a total capacity of 22,610 h.p., were completed and 
put into operation. Eight additional stations, with an uggre- 
gate capacity of 33,030. h.p., were commenced, and, in 
addition, some work was done in 895 undertakings of less 
than 500 h.p. each. 

. Crowborough.—IxatGuration or New PLaxt.—The Hon. 
Osmund Scott, on May 16th, opened for public service. the 
new electrical plant at the Crowborough Gas Works. Powers 
for this supply were originally obtained in 1913, but the war 
Prevented development.. In 1916 the Electricity Commis- 
sioners extended the powers, and the Crowborough District 
Gas Company, calling in Sir Charles Bright & Partners, Ltd., 
as consulting engineers, has carried out a lighting and power 
. Scheme pre-eminently suitable for its scattered area. Sir 
Charles Bright, in the course of a speech, said thore were 


great economic advantages to be obtained by producing both 
gas and electricity on the same site and with the eame staff. 
When future development made electric heating economical, 
he was sure that the Crowborough Gas Company would be 
ready to meet the demand, but in the meantune he felt that 
gas would still be largely used for heating. The plant has 
cost £6,000, with £4,000 for three miles of mains. Current 1s 
supplied at 240 volts to consumers, and at 2,400 V on the 
transmission lines, single-phase at 50 periods. The main con- 
tractors for the plant and switchboard were Messrs. Crompton 
aud Co., Ltd. The 100-EW engine is of the multi-cylinder, 
medium speed, horizontal type, manufactured by the Premier 
Gas Engine Co., and the smaller engine 18 a Crossley twin- 
evlinder horizontal engine. There is a Taylor-Scotson. auto- 
matic voltage regulator, supplied by Messrs. Cox-Walkers, 
Ltd., of Darlington. The engines are driven by town gas, and 
the pumping eguipment for the cylinder cooling water 15 
worked in conjunction with the general works pumping re- 
quirements. The whole of the erection and installation of the 
new plant has been carried out under the supervision of Mr. 
A. G. Cheal, who is the engineer, secretary, and manager of 
the company. 

Devizes.—OrvositioN. WiItHDRAWN.—The Urban District 
Council has withdrawn its opposition to the application of 
the Western Electric Distributing Corporation, Ltd., for a 
Special Order to supply electricity to a number of towns in 
West Wilts., including Devizes. 

Dover.— ELECTRICITY CHarGEs.—The Electricity Commis- 
sioners have fixed the maximum price of electricity at 84d. 
per kWh, as from July Ist, instead of 9d. per kWh, as from 
September Ist. A sub-committee has been formed to nego- 
tiate terms for a bulk supply of electricity applied for by a 
private firm at Deal. 


Evesham.— ELECTRICITY Suppty.—With regard to the appli- 
cation of the Shropshire, Worcestershire, and. Staffordshire 
Electric Power Co. fcr an Order to supply electricity in the 
district, the Town Council has come to an agreement with 
the company whereby it will retain its power to purchase the 
undertaking at the end of the statutory period, and has there- 
fore withdrawn its opposition to the application. 


Featherstone.—FExectricity Suppiy.—The Urban Council 
has sealed an agreement with the Electrical Distribution of 
Yorkshire, Ltd., for a supply of electricity for public lighting 
by September Ist next. s ove 

Harpenden.—Exectricity Surpty.—The Urban Council has 
sealed an agreement with the North Metropolitan Electric 
Power Supply Co., authorising the company to supply elec- 
tricity within the urban district. 

Hove.—IsNoviny.— The Electricity Commissioners are to hold 
ап inquiry on May 99th into the Town Council's proposal to 
purchase the Vallance estate for the erection of a sub-station. 


Japan.—TaIwan Evectric Power Co.—It is reported that 
the Japanese Government has decided to provide the Taiwan 
Electric Power Oo. with funds to enable it to continue con- 
struction of the generating plant, on which work has been 
temporarily suspended. The original plans were for the con- 
struction of a power plant of 100,000-kW capacity, to cost 
40,000,000 yen. These plans have been modified to коше 
degree, it being now estimated that the total amount of capi- 
tal required will be 30,000,000 yen.—Commerce Reports. 


Kettering.—5rrcia! ORDER.—The Urban District Council is 
applying to the Electricity Commissioners for a Special Order, 
authorising it to supply electricity within the Urban Districts 
of Market Harborough, Deshorough and Rothwell, and cer- 
tain parishes in the Rural Districts of Kettering, Market 
Harborough, Oxenden and Wellingborough. 


London.—Batrersea.—Upon the advice of the Electrical 
Engineer, the Electricity Undertaking Committee recon- 
mends the laving of eables, at a cost of £1,107. to give 
additional supplies in the Nine Elms district; and also to 
install à new rotary feed pump, with a capacity of 10,000 
gallons per hour, at a cost of £555. 

New Mill (Yorks.).—Srrciar, OnpER.— The. Urban District 
Council is applying to the Electricity Commissioners for a 
Special Order, authorising, it to supply electricity in the dis- 
trict. A consulting engineer is to be appointed to prepare a 
scheme. 

New Zealand.—Orsaco.—The Provisional Electrification 
Committee, Dunedin, has adopted a report presented by its 
engineer (Mr. A. P. Aldridge) for a district. power scheme. 
Power will be supplied from Port Chalmers to Palmerston, 
and the whole scheme is estimated to cost £150,000.—Reuter's 
Trade, Service (Melbourne). 

Norwich.—I.0an.—The Corporation is applying to the Elec- 
tricity Commissioners for sanction to the borrowing of £34,000 
for mains and services. 

Poulton-le:Fylde.—Evectricity Scrpny.—The Urban Dis- 
trict Council has appointed a deputation to negotiate with 
the Blackpool Corporation for a supply of electricity to the 
district. 

Preston.—PRorosep CHANGE-OVER.—The Corporation is 
applying to the Electricity Commissioners for permission to 
alter its system of electricity supply. The existing supply is 
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given at 410 and 20 V, d.c. and 220 V, a.c., single-phase, 50 
penods. It 16 proposed that the supply shall be given as 
follows: (l) d.c. at 440 and 220 V; or (3) a.c., single-phase, 
XX periods, at either 220 ог 240. V; or (3) а.с., J3-pliase, oO 
periods, at 416 V. 

Shrewsbury.—I,oiN.— The Town Council has applied to the 
Electricity Commissioners for sanction to the borrowing of 
£10,009 for the extension of the clectricity undertaking. 

South Africa.—Nrw Power Station.—The Victoria Falls 
and Transvaal Power Co. has decided to erect a large power 
station near the Witbank station. ‘Three generating sets, 
each with a capacity of 20,000 h.p., are to be installed. ‘The 
estimated cost. of carrying out the scheme is £1,000,000, and 
Its anticipated that the station will be ready for operation 
in 1925. 

Swansea.—YrAK'S WorKING.—The accounts of the electri- 
city undertaking tor the year ended March 315% last show a 
total revenue of £119,534, as comoared with £104,629 in the 
previous year. Working expenses amounted to £62,520 
(260,603) leaving a gross profit of £57,014. After. deducting 
capital charges, &c., there was a net profit of 219.365. 1n 
the previous vear there was a surolus of £4,422, The Elec- 
tricity Committee has recounnended that £13,000 be trans- 
ferred to reserve and the surplus to the relief of the rates, 
The number of kWh sold rose from Of millons to over 14 
millions. | | 

Tiverton.—Evecrnicity ScHeme.—The Town Council has 
adopted an electric lighting scheme prepared by Mr. Christy, 
and bas applied to the Electricity Commissioners for sanction 
to erect a generating. station at. the pas werks. The esti- 
mated cost of the scheme is £17,500. 

United States.—Hypro-ELectric DEVELOPMENT.—A ccording 
to Power, the Penn Public Service Corporation has in. hand 
a scheme for erecting three bvdro-electric power stations on 
the Clarion River. А contract. has been placed with the 
Westinghouse Electric and = Manufacturing Co. for two 
12,000-kVA vertical water-wheel generators for the power 
station. at Piney Creek, which will be the trst of the three 
stations to be put in operation. This order represents one- 
half of the plant which will ultimately be installed. When 
the three stations are completed they will have a total 
capacity of 262.000 h.p. The estimated cost of carrying out 
the scheme is $25,000,000, [t is proposed. to supply electrical 
energy for industrial purposes in North and North-Western 
Vennsylvamia and Eastern. Ohio. 


Wokingham.—Ecectriciry Orper.—The Rural Council has 
consented to an application. by the Thames Valley. Electric 
Supply Co., Ltd., for an Order to supply electricity to all the 
parishes in the Council's area, with the exception of Woking- 
ham Without and Finchampstead. The maximum charge is 
Is. per kWh. 


Wolverhampton.—T.o4N.— T] > Town Council is applying to 
the Electricity Commissioners for sanetion to the borrowing 
of £2,000 for mains und sub-station equipment. 


Worcester.—SveciaL Orper.—The Corporation has applied 
to the Electricity Commissioners tor a Special Order authoris- 
ing it to extend its area of supply so as to include certain 
parts of the rural districts of Droitwich, Martley, Upton-to- 
Severn and Pershore. 


TRAMWAY AND RAILWAY NOTES. 


Continental.- FRANCE.— M. le Trocquer. Minister of Public 
Works, has approved the first section of the programme for 
the electrincatun of the Orleans and Midi railway. systems. 
l'or the Midi railway. the prozramme from 1923 to 1927 affects 
1.276 km.. and includes, in addition to the line from Toulouse 
to Dax, with a branch serving the Pyrenees, the line from 
Bordeaux to lrun and its branch lines to Le Verdon, Araachon, 
Biarritz, Рахо, Mauleon, Saint Palais, St. Jean Pied de Port, 
and St. Etienne de Baigorry; the extension of the trans- 
Pyrenean lines to Pau and Laruns, Portet.Saint Simon and 
Boussens, and several lines to the north of the Toulouse-Dax 
hne. The first section of the Orleans line to be electrified will 
be the section from Paris to Brive, with the Bretigny-Dourdan 
branch hne and the lines troim St. Sulpice Lauriere to Gannat 
and Brive to Clermont. making a total distance of 916 Ки. 
Reuter’a Trade Sereice (Paris). 

Мат. Тһе transport workers! strike appears to be spread- 
my, and 3 number of workers in other branches are coming 
eut imn svinpathy At Toledo the electricians have come out 
ono strike, and the town is in darkness. A detonator was 
exploded near the house of a factory manager, causing damace. 
Some arrests have been made.—&Aruter (Barcelona). 


Japan.—Ran way EtrrcrRrrFiCATION.— The. Imperial Depart. 
ment of Raibways his decided to proceed with the construction 
of the Tokaido electric railway. The estimated cost of carrv- 
iur cut the scheme js 31,726,500. ven, and it will be com- 
plete dbs the Hr fiscal year.— Board of Trade Journal. 

The Musashino Калау of Japan has placed an order with 
the Westinghouse Electric and Manufacturing Co. for three 
electric locomotives, two motor-car equipments, and two 


trailer-car equipinents. Each locomotive will be equipped with 
four Westinghouse 100-h.p. motors geared direct to the dnving 
axles and will weigh 33 tons. The mechanical parts for the 
locomotives will be furnished by the Baldwin Locomotse 
Works. The Musashino Railway will operate these new equip- 
ments from Ikebukuro, situated about 10 miles north-west 
of Tokio, west to Han-no, a distance of 27 miles. This road 
is a narrow-gauge (42 in.) system operating on 1,200-V direct 
current drawn from an overhead trolley wire.— Railway 
levtew. 

Leeds.—Yran's WonkiNG.—The accounts of the Corpora- 
tion. tramway undertaking for the year 1922-23 show a total 
revenue of £961,507, as compared with £959,703 in the pre- 
vious vear. The working expenditure amounted to 2590 (е9, 
as against £702,250, leaving a gross profit of 43615244, to 
Which was added Interest on investments, &e., £20,714, 
making a total of £352,235 available to meet capital charges, 
as compared with £276,059 in 1921-22. These and other 
charges, Including £105,053. for track renewals, absorbed 
LAWAT; the result was thus a net profit of £9,401. Iu 
the preceding year there was a deficit of £45,266. 7 

The number of passengers carried increased from 129,707 072 
to 134,925,024, and the number of car-mies run from 0,320,755 
to 875,048. The receipts per car-inile fell from 24.695d. tc 
B27. 


London.—UNDERGROUND STATION TO CLosEF.—The Kenning- 
ton station of the City and South Tondon Railway is to be 
closed on and from June 1st in order to expedite the recon- 
struction work which 15 proceeding between Moorgate and 
Clapham Common. 

Етке. А fire broke out on Mav 16th in the stores at the 
Clapham Common station of the City and South London Rail- 
wav. It originated among some cotton waste, and consider- 
able damage was done. ; o f 


r 


TELEGRAPH & TELEPHONE NOTES 


Automatic Telephones at Glasgow.—A CORPORATION INSTAL- 
LATION. — Тһе Glasgow Corporation Electricity Department 
formally maugurated last week a system of rotary automatic 
telephones, designed to afford. intereommunication between 
the various branches of the departiment. The apparatus has 
been installed by the Western Electric Co. Lord Provost 
Paxton " put through ” the first call, and an explanation of 
the new methed of "' caling up’’—the first of its kind in 
Scotland and the second in Great. Britain—was given by Mr. 
R. B. Mitchell, the chief engineer.—Glasgow Evening News. 


Latvia.—AvToMaTic TELEPHONY. —A new full-automatic tele- 
phone exchange, to replace the present systein in operation 
in Riga, has been proposed by the General Director of the 
Latvian Post and Telegraph Bureau of the Ministry of Cem- 
munication. The Cabinet is reported to have approved the 
project in March last, which will be submitted to the Con- 
stituent Assembly this summer. The project calls for a 
machine-switehing telephone exchange of 10,000 lines. with 
a maximum capacity of 20,000 lines. The installation. will be 
extended over а period. of about four years. The estimated 
cost is stated to be $600,000. The present exchange has a 
capacity of 10,000 lines, of which only 5.000 are used in local 
service and 1,500 in long-distance service, leaving 2,000 lines 
free. It 1s estimated that the net earnings of the telephone 
кумот for the vear 1923 will reach about 4,000,000 roubles, or 
315,000.—Commerce Reports. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Australia.—HnoabcAsTING.— Many. applications for licences 
to broadcast by radio-telephony have been received by the 
Postmaster-General, but none have been issued, and a good 
deal cf discussion has taken. place. recently concerning the 
action. of. Amalyaniated Wireless (Australia), Ltd.. m issuing 
a notification to the effect that it intends to take legal action 
against any person infringing the patent rights heid bw it. 
The wireless movement has of late developed rapidly in Aus 
trala, and large numbers of amateur stations exist, from 
sinple crystal receiving outfits to multievalve long-distance 
receivers, and also transmitting stations. 

The control of wireless in Australia, whether it be from a 
commercial or experimental роті of view, is in the hands 
of the Controller of Wireless, a Federal official, and the 
administrator of the Federal Wireless Department. Everv 
xtation—ship, shore, commercial, or. experimental —mu« be 
licensed by him. Amateur licences are granted in two broad 
classes, receiving only and receiving and transmitting. The 
receiving licence is again divided into two classes, one entitling 
the owner to use simple crystal apparatus, the other permittin’ 
him to use more complicated valve receivers The latter class 
of licence 1s not, however, granted unless qualifications regard 
ing an operating speed are provided. The Controller also has 
power to issue broadcasting licences. Rome of the leading 
uinateurs have had their position defined, and concerts which 
have been a weekly feature in the past will be conducted as 
usual. ‘Transmitting licences which are issued by the Con- 
troller of wireless allow the holder to experiment in certein 
directions, but state that transmission must relate to the 
experiments specified in the application. Jf an amateur o0 
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tains a licence of this description he can hardly expect to be 


allowed to use it for the indiscriminate broadcasting of speech 


and music. 

Dutch News Agencies at Law.—An action of interest in 
connection with property rights in news distributed by wire- 
less is now engaging the Dutch Courts. One Dutch news 
agency sued another for intercepting and sending to 1ts news- 
paper subscribers news sent to the first agency by wireless 
by a third agency in Berlin. Each of these messages bore as 
a prefix a notice that they were the copyright in Holland of 
the plaintiff agency, which claimed payment at a specified 
rate for each message thus intercepted and distributed. The 
President of the Hague Court on May Mth ordered the defen. 
dant agency immediately to cease intercepting the wireless 
messages which the plaintiffs claimed as their property until 
it has been judicially decided whether such interception 1s 
illegal or not, and ordered the defendants, in the former 
event, to pay 25 florins for each item of news illegally inter- 
cepted and distributed.—Morning Post. 


Greenland. — Rapio-TELEGRAPHY.—For some considerable 
time the Copenhagen authorities have been considering the 
establishment of à wireless connection with Greenland, and 
the question has also been discussed whether the installation 
should be run by a private company or by the Government. 
A private company offered to run the plant, subject to the 
grant of an annual subsidy of Kr 200,000, owing to which pro- 
posal the matter has been dropped. The Government has also 
received an offer from the Dansk Radio interests, which are 
ready. to erect at their own expense the necessary plant and 
to run the station experimentally for a year; after that period 
should the Governinent not be satisfied with the arrangement 
it would lapse immediately. This proposal has been sub- 
mitted to the Finance Committee.—Financier. 


Radio-Broadcasting.—At the request of many of its mem- 
ber firms, the Industrial Welfare Society has approached the 
British Broadcasting Co. with a view to securing a change 
in the time of transmission of the mid-day concert, in order 
that industrial workers may have the opportunity of '' listen- 
ing-in " during their normal dinner hour. Many workers 
take their mid-day meals in canteens and iness-rooms provided 
bv their employers, and we understand that many firms are 
willing to install receiving apparatus if the time of the mid- 
dav transmission is re-arranged. 

A radio concert was arranged as a test by the local municipal 
council in Southall Park (West London) last week. A similar 
experiment was recently conducted at Sefton Park (Liverpool) 
with wireless music as an alternative to ordinary band music. 
up 300 yards from the trumpet, the music was clearly 
audible. 


CONTRACTS OPEN 


_ (The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
'" Official Notice " appearcd in our advertisement pages.) 


OPEN. 


Aberdare.—]une 7th. Electricity and Tramways Depart- 
ment. One 3-ton end-tipping electric lorry and a motor- 
generator charging set and control gear. (May 15th.) 


Australia.—MELBOURNE.—August 25th. Electricity Commis- 
sioners. 31 22,000-V transforiners ranging from 750 to 15 kVA. 

August 31st. Electricity Commissioners. Aluminium steel- 
cored cable. (See this issue.) 

NEWCASTLE (N.S.W.).—Julv 36th. Сиу Council. Н.р. 
switch and control gear. &c., for the electricity works. 

SyDNEY.—November 19th. City Council. Storage batteries, 
regulating switches, copper connections, charging boosters, 
and switchgear (spec. 736). Spec. (21к.) from the City 
Treasury, Town Hall, Sydney. 

July 2nd. Vacuum tungsten and carben-filament electric 
lamps.—Reuter’s Trade Service (Melbourne). 


Belgium.— May 30th. ыра State Railwav authorities 
(Office de l'Electricité), 25, Rue de la Charité, Erussels. 
10,000 carbon-filament and 40,000 metal-filament lanips. 

June sth. The municipal authorities of Zolder (Province 
of Limburg). Establishment of a l.p. electricity distribution 
svstem in the town. 

Blackpool.—May 30th. 
water-tubé boiler, 
(May.lBth.) —. |. | 

Crook:—jJune 4th. Urban District Council. Pole line, 
transformers, and switchgear in ccnnection with the electric 
lighting scheme. (May lith.) à 

Croydon.—]une 6th. Electricity 
(approx. 4,000 tons). (See this issue.) 

Dublin.—June 5th. 
(1896), Ltd. Stores for six months (including electric lamps, 
fittings, &c.). (See this issue.) 

Falkirk.—Electricity Department. 
alternator, with condensing plant and accessories. 


Electricity Committee. Опе 
complete with stoker and auxiliaries. 


Department. Coal 


AND CLOSED. 


Dublin United Tramways Co. 


One 2.000.kW turbo- 
(May 18th.) 


India.—BoMBAy.—June 28th. Great Indian Peninsulan 


Railway Co. Electrification of depend ens lines. 


Motor bogie trucks and bonds. (May 18t 


Leicester.—]une 23rd. Electricity . Department. One 
12,500-kW, 3-phase turbo-alternator, with condensing plant, 


and one 3X-kW house service turbo-alternator. (See this 
issue.) : | | 
London.—IsLIncToN.—May 30th. Electricity .Department. 


. Plant for raising water from artesian well by compressed air 


lift, water-treating plant, h.p. and 1р. switchgear for sub- 
stations. (May Lith.) 


L.C.C.—June llth. L.p. electric cables (including telephone 


and pilot cables) and relaying and jointing existing l.p. cables. _ 


(May 18th.) n 
FüLHaAM.—May 96th. Electricity Department. 
air-cooled transformers. (May 18th.) | | 
INDIA STORE DEPARTMENT.—June 8th. Electric cables. (May 
lath.) 
June 15th. "V.ir. copper wire. 


Newcastle-on-Tyne.—May 30th. 


Six 200-kW 


(See this issue.) 


Trade and Commerce. 
Committee. One 5-ton and two 2-ton electric travelling. 


gantry cranes. Specifications from the оћсе of the city engi- . 


neer, Town Hall, Newcastle-on-Tyne. 
June 8th. Electricity Department. № 1 
verter, with e.h.p. and l.p. switchgear. (See this issue.) 


Newmill, Huddersfield. — May 31st. Urban District 
Council. Three-phase, 400-V switchboard, &c., 230 creosoted 
wood poles, 1,500 insulutors, iron and wood arms, h.d. bare 
copper conductor, labour and erection. (May 15.) 


Rumania. — June 1st. The Department of Overseas 
Trade is informed that a Rumanian municipality intends to 
place ап order for one 600-h.p. Diesel engine. and dynamo 
(220 V, d.c.), including cost of installation.” 


South Africa.—Pretorta—June 27th. Irrigation Depart- 
ment. 50-h.p. hydro-electric plant for the Hartebeestpoost 
irrigation works.* | 

RIVERSDALE (Саре PRoviNCE).—July 31st. Municipal Coun- 
cil. Generating plant, l.p. distribution material, meters, &c.* 

JOHANNESBURG.—June 4th. Municipal Council. Electric 
wire and cable and transforimers.* 


Southampton.—Mav 26th. Electricity Department. One 
5.000-kW. (or alt. 6,000 kW) turbo-alternator, with condensing 
plant and accessories. (See this issue.) 


Spain.—Mapriv.—June 5th. General Post Office. Tele- 
phone materials, carbons, &c. Tenders from British firms will 
be considered only in respect of such material as is not manu- 
factured in Spain.* 

June 12th. Direccion General de Correos y Telégrafos (Sec- 
cion de Telégrafos). Galvanised iron wire for the telegraphic 
and telephonic systems : —30 tons, 4 mm.; 30 tons, З mm.; 
20 tons, 2 mm.—Reuter’s Trade Service (Madrid). | 

July ?nd. Direccion General de Obras Püblicas, Ministerio 
de Fomento. Madrid. Electric locomotives and installation of 
cable for the line from Ripoll to Ax-les-Thermes, one of the 
trans-Pyrennean lines now being constructed.—Heuter'a Trade 
Service (Madrid). 


One 500-kW rotary con- 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 


CLOSED. . 


Aberystwyth.—Town Council. Accepted. 
with the new sewerage outfall works :— | 
Electrically-driven pumping plant (£905).—Boving Engineering Works, Ltd. 


Electrically-driven sewage screens and raking apparatus (£838).—5. S. 
Stott & Co., Ltd. 
Australia.— MELBOURNE.—Victorian State Rivers and Water 
Supply Commission. Accepted :— | 
Electric generating set {ог Redcliffs (£7,896) and two water-tube boilers 
for Millews pumping plant (£3.598).—Thompson & Co., Ltd., of 
Castlemaine, Vic.—Reuter's Trade Service (Melbourne). — | 


Mackay (QUEENSLAND).—City Council. The General Ma- 
chinery and Electrical Co., Ltd., Brisbane, has been notified 
by the Mackay City Council, Queensland, of the acceptance of 
its quotation for the following plant :-- Engines, by Belliss and 
Morcom ; and alternators, transformers, switchgear, and light- 


In connection 


London.—Tenders. 
Ayr.—Town Council. Accepted:— 


Cable in connection with the supply of electricity to Milne's ice factory 
and other consumers in the Tam's Brig area (£2,364).—Callender's 
Cable & Construction Co,, Ltd. 


London.—1..C.C.—The Council has renewed the dontrast: 


with the Sieinens and English Electric Lamp Co., Ltd., for the 


supply of the wbole of its requirements of electric incandes- 


cent lamps, including gasfilled, vacuum-type. and carbon- 
filament lamps. for a further period of 12 months. The same 


ning arresters, manufactured by the English Electric Co., Ltd., - 


company has also secured a contract from the Port of London .: 


authority for the supply. of Siemens’ gasfilled-type lamps. 

Lonpon Егествіс Rai wavs.—The Westinghouse Brake and 
Saxby Signal Co., 
received orders for: Westinghouse brake equipments for 150 
new coaches for the Tondon electric railways. 


Ltd.. of - London and Chippenham, has 
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Salford.—Town Council. Accepted:— 


Two electricaliy-driven centritugal pumps (£007).— Mather & Platt, Ltd. 
Two electrically driven reciprocating pumps (£1,473).— Tangyes, Ltd. 


Southend-on-Sea.—Town Council. Accepted:— 
One 750.kW' engine and spares and three complete sets of pistons and 
cyiinders (£34,084). — Hi ks-Diescl Ой Engine Co. 
Wicklow (Ireland).—The Urban District Council has 
placed the contract for the electric lighting scheme with Mr. 
J. Kane, of Wicklow. 


Governmeat Contracts.—The following Government con- 


tracts were placed during April, 1923 :— 
ADMIRALTY CONTRACT asp PURCHASE Dresgturer. 
Battery spare pirts. — tudor Accumulator Co., Lid. 
Batteries, Ac. Hart Accumulator Co., Ltd. 
Condensers.—Dubiher Condenser Co. (1921), Lid. 
Electric traveling сгапе.-- “г W. Апо] & Co., Ltd. 
Electr battery components —Chloride Electrical Storage Co., Ltd. 
tle. trodes. —Quasi- Are Co., Ltd. 
Motor. alternator, fid re piu lators, and spures.-— Newton Bros. (Derby), Ltd, 
Nate groups fur submarine batteries. -Chloride Electrical Storage Co., 
Ltd. 
Parts for turbines. - Yarrow & Co., Ltd. 


War Orrice. 
Sheet copper. Chas Clifford A Son, Lid. 
Wot, viles.— A. €. Cossor, Ltd.; General Месте Co, л; 
Radio Valse Co, Ltd. 
Electric wire.—Callender's Cable & Construction Co., Ltd. 


Mullard 


AIR MINIstTKY. 


Motors and reduction. gears.—Veritys, Ltd. 
W.t.-type. valves.—General klatri Uu., Ltd. 


CkowWN AGENTS FORK THE COLONIES. 


E'ectric motors.-- Laurence Scott & Co., Ltd. 
Spares for Diesel engine.--Enplish Electric Co., Ltd. 
Steel poles. Siemens Bros. & Co., Ltd. 
Teckphones.— Western hiectric Co., Ltd. 


Post Ofthe. 


Telephone apparatus.— Brosh L. M. Ericsson Manut iciuring Co. Ltd; 
General biectric Со, Ltd (PeelCooner Tel phone Works); Siemens 
Bros. А Co, Lid, гп Telephone and. Electro Co, Lul.; Wesen 
Метис Co.. Ltd. 

Testing, protective opponcus.—Pharnin Telephone and Electric Work», 
L:d.; H. W. Sullivan, Ltd.; E. Turner. 

Batters: boxes — British L. M. Eris-on Manufacturing Co. Led.; 
Bros. & Co, Lid. 

Coin collecting buves Нап |< I phone Access гїєм, Ltd. 

Deb graph and telephone cable; Cal noder Cable & Construction Co., 
ы; €onnolls. tRlacklevy, Fab, — Enfield. Кармап Cable Works, 
Lid., Siemens Bros. & Cou Ltd; Wesierd Ebete Co. L ul. 

Joint box castings United Steel Companies, Lu. (Io Butlin & Coe. 
Branch), Willesden) Foundry, Ltd. 

Y.ooding coils,- Western. Blectrie Co Jed. 

Coble drums —Hritish. Insulated. & Helsby Cables, Lado, Smith, Parties 
and Co., Ltd. 

Dacts.— Albion Clay Со, Ltd.; Hepworth Iron Co.. Ltd. 

Insulators. - Litholite Insulators, Ltd.; Taylor, Puanielitte & Co., Ltd. 

Glass. Leclanché jars. —Bigley & Co., Ltd. 

Stoneware ditto.—J. Bourne & Son, Ltd. 

Telephone mouthpieces.—North. British Rubber Co., Ltd; 
and Co., Ltd. 

Vinlotled condenser pap r.— Brittains, Ltd. 

barth plates.—@. Farimloe & Sons, Ltd. 

Distribution cable plugs.- Bricsh Insulated А Helsby Cables, Ltd. 

Thermionse valves.—General Electric Co., Ltd. 

Bronze wire.—T. Bolton & Sons, JF.td.; Elliot''s Metal Co.. Ltd.; Enfield 
Ediswan Cable Works, Ltd.; R. Johnson & Nephew, Lrd., Shropshire 
fron Co. Ltd; F. Smith & Со,, incorporated with the London. Elec- 
tric Ware Со М Smiths, Ltd. 

Copper ware. Elliotts Metal Со, Lida; Enti Ediswan Cable Works, 
э; Johason, Clapham & Morris, Lid., Shropshire Iron Cu. Lid, 
F. Amith & Co, incorporated with the London. Electric Wire Co, and 
“пн, Jd; Wilkes, Sons & Mopplebeck, Lul. 

be де һе rod. zines.- Siemens Bros. & Co.. Lid. 

Manutecture, supply, diawing-in and jointing of Ае т and Brad- 
fond: Western Electric Con, Ltd. G'osew-RirkintillohNilssth; Kil- 
marna k Ave and Froon: Johnson A Phillips, Lid. 

Ent пип Post OMee Savings Bank tension, G. E. Tavlor and 
Co., Ted. f 

Steel wirless masts, Jinperial Wireless Stations, Болод. Head, Wright 
son A 6o, Ltd. 

Telephone exchange equipment. - Sheffield (Centeali, Ntterclitfe, Owlerton, 
Broombill: Siemens Bros & Co, Ltd. Sub«onteactors for accumula- 
rors C hloribi FS trial Storage Co, Led; for charging machines : 
Fnghish Flectrie Co, Ltda; for ringing machines: Crompton & Со, 
Ltd. Putney, Wimbledon, and Streatham: Siemens Bros. & Co., Ltd. 
Birminghom (North): Western. Flerten Co. Ltd. Bradford: Western 
Vietric Co, Lid. Streatham: Western. Electric Co, Lid. Hirming- 
ham t(*outhi: (oe neral Electrice Co. Ltd. Smethwick: British. L.M 
Friesson Manufacturing Co, Ltd. York: Automatic Telephone Manu- 
tac turing Co, [иф Subs ontractors for accumulators: Chloride Ele- 
erra. Storage Co, [Ад for charging machines: Newton. Bros. 
dcbet, Led; for ringing machines: Crompton & Co., Ltd. Shrews- 
bury c Auromati Te «phone Manufacturing Co, htd. Sub-contractors 
tor accumu'ators Premier Accumulator Co. (0921), Etd.; for charging 
mouwnines Newton Bros. derby), Ltd; for ringing machines: Cromp- 
жс A Ce, TY. ul, 

Je phone repeater station equipment. 
Feste Co Det, 

НОМ Orei өр Wosks 


“Wiring Natural Histors Museum: T, Chake & Co, 


Siemens 


Siemens Bros. 


Nha thorough, Taplow : General 


Enginering wees. 
led, 
НОМ, тапок Opstcy, 


Ar lamps, Hunters, Ltd. 


FORTHCOMING EVENTS. 


Paraday Society.—Mondss, May 2fRI" At the Institution of Electrica! Ergi- 
meeps, Ni а Emoankment, W.C2 At 3 pm General discussion 
en The P'ssical Chemistry of the Photographie Process," [Introductory 
Address by Prof. W Bancroft on “ The Theory of Photography." 


destitution of Electrical Engineers. --Thur«dav, Mav 3ist. At the Institu- 
ton, Stacia Enibankinent, WCS. At 6 pm. Annual meeting. 


(Western Contre). liv mouth. June 1st-4th.. Summer meeting. 


Royal inetitution of Great Britain. —Frifss, June Ist. At Albemarle Street, 
Ww As 3 pan Deu 600 7 The Radiotion of Light," b Prof. Н. A 


| Are tt? 


NOTES. 


Automatic Train Control.—Now that the railwav com. 
panies are settling down to co-operative improvement, one cf 
the most Important matters under discussion Is the automate 
control of trains. All the railway groups have their favoured 
schemes of control. They are now seeking to combine tben 
ideas, and the general and signal engineers of the group. 
have twice met and discussed how one working schetue tor 
the whole of Great Britain can be evolved from the various 
existing experiments.— Evening News. 


The Fixation of Nitrogen in the United States.— Accor. 
ing to the Electrical World, the U.S.A. Department of Com- 
merce is taking steps to free American consumers from the 
domination of the Chilean nitrate producers by instituting: an 
Investigation into the methods of fixing atmospheric Nitrogen 
If private enterprise cannot be induced to undertake the 
manufacture of nitrates, probably the Government wall carry 
out large-scale experiments. The inquiry will be under. the 


direction of Mr. Н. A. Curtis, chemical engineer, assisted bs 
Mr. W. H. Walker. 


The Leeds Tramway Accident.—On May 15th, un inquest 
into the deaths of six persons in е tramcar сс]. 
dent, reported in our last issue, was opened by the 
leeds City Coroner. Ald. R. А. Smithson, cbanman 
of the Tramway Committee, and Mr. J. B. Hami- 
ton, general manager of the system, were among those wbo 
attended. The former expressed the Tramway Committee's 
regret at the occurrence, and offered condolences to the reh- 
tives of those who were killed. The driver of the car waa 
unable to give. evidence, but а police-constable stated that 
the car appeared from marks on the track to have left the 
metals for a distance of 105 ft., regaining the track before it 
finally overturned, Witnesses testified to the efforts made by 
the driver and others to apply the brakes and stop the car, 
and passengers stated that the brake үн to have no 
effect. Other evidence brought ont the fact. that the driver 
left the car before it collided with the wall and overturned, 
and it was said that һе stated that he was thrown off the 
ear, 

Upon the Coroner's learning that the Ministry of Transport 
Inquiry Was to be commenced the following day (Wednes- 
day) he adjourned the Inquest until June 6th. 


Lt.-Col. Mount, R.E., opened the Ministry of Transport 
inquiry on May J6th. The chairman of the Highways Com- 
mittee stated that a speed linit of four miles per hour had 
been fixed for Churwell Hill, but this was often exceeded. 
Witness also stated that, in his Comunittee's opinion, con- 
ductors should be trained to apply the brakes in an emer- 
gency; they should not be allowed to leave the platform te 
collect fares while descending three specified. gradients; all 
cars should have = speed-indicating apparatus: and every 
car should be provided with a jack. Mr. J. B. Наш Шоп 
(tramway manager) sald that these observations had little 
hearing upon the subject of the inquirv—the Churwell Hili 
a. ident. He considered that the speed limit was observed 
by drivers. The Inspector said that the Highways Сошши- 
tee’s observations would be noted. Another witness said that 
there was no evidence that sind had been used, although it 
was avallable. Further evidence showed that new brake 
blocks had been fitted to the car recently, and they were not 
worn much. 

Another driver, giving evidence us to speed, suid that he 
never exceeded six nules per hour, and the Inspector held 
that this showed that the limit was exceeded. The foreman 
of the Chapeltown depot said that the car had been inspected 
and found satisfactory upon. the day of the accident. The 
inquiry Was adjourned until the following day. 

At the re-opening of the proceedings, the number of casual. 
ties was given as seven deaths, eight persons seriously. an- 
jured, and forty cases of minor injuries. Evidence went to 
show that no сопрат had been received regarding the car's 
equipment except. that the brake ©“ worked hard " on ovca- 
sions, Which was a common occurrence, 


After eliciting, further evidence regarding the speed of the 
car, the Inspector adjourned the inquiry until the driver and 
conductor were fit to give evidence. 


Association of Mining Electrical Engineers.— The closing 
meeting of the session of the Association of Mining Electrica! 
Engineers (West of Scotland Branch) was held in Glasgow 
on Мау l6th. Mr. Adam Donaldson, of the Mount Vernon 
Colliery Co., read a paper on the subject. of the lavout of 
colhery switchpear, with special reference to the requirements 
of the Mines Acts in regard to safety and efficiency. The 
paper was illustrated by a number of lantern slides. Int 
mation was made of the arrangements for the annual mett- 
ing of the Association of Mining Electrical Engineers. which 
will be held in Glasgow from June 27th to 3th inclusive. 
The West of Seotland Branch of the Association, it was 
stated, has arranged a nutnber of attractive tours to places 
of interest, and visits to public works and collieries in the 
district. 

(Continued on page 824.) 
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THE BIRMINGHAM CORPORATION ELECTRICITY UNDERTAKING. 


The New Nechells Generating Station. 


Ir will be recalled that prior to the commencement of 
the European war the City of Birmingham commenced 
the construction of a large new electricity generating 
station in 1914 on the outskirts of the city at Nechells. 
The outbreak of hostilities, however, temporarily sus- 
pended the operations, but the demand for electricity in 
connection with the production of munitions of war, in 
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superfluous to add that the buildings include well- 
equipped workshops, stores, and office accommodation. 
The edifice is built upon a reinforced-concrete raft sup- 
ported by ferro-concrete piles, and the site is well served 
by the Midland section of the L. M. & S. Railway, and 
the Birmingham and Warwick Junction Canal. The 
civil engineering work is of much interest, and is an 
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Ес. 1.—NECHELLS GENERATING STATION. 


addition to normal requirements, became so insistent 
that a temporary station had to be hastily. erected adja- 
cent to the site of the permanert station in order to 
meet it. The temporary station is in reality two distinct 
stations adjoining one another, the first containing two 
5,000-kW and the second two 6,000-kW 
turbo-generating sets; it was described 
in our issue of March 7th. 1919, and 
the fact is worth recalling that it was 
planned, erected, and placed in com- 
mission within a period of nine 
months. 

At a later date the erection of the 
station with which we are now con- 
cerned was proceeded with, and al- 
though it is far from complete as yet, 
the first portion of the plant installed 
has been in operation for about a vear, 
and the Prince of Wales is to formally 
open it on June 12th next. Mr. R.A. 
Chattock, M.I.E.E., city electrical 
engineer, who was responsible for the 
design of the station in collaboration 
with Messrs. C. P. Sparks and Part- 
ners, consulting engineers, is to be 
congratulated on having successfully 
accomplished a difficult task, notwith- 
standing the various hindrances that 
were encountered. That the work 
executed and that projected is of con- 
siderable magnitude is evident from the 
fact that the new station is designed to 
have an ultimate capacity of 105,000 
kW and will be one of the ‘‘ super- 
stations " serving the South-West Mid- 
lands Electricity District. 

The total capacity of the undertaking 
is now 95,000 kW, so that tle result 
of the completion of the temporary 
station and the first portion of the 
permanent one has been to add about 
50,000 kW to the capacity and help make good the 
deficiency of electricity that had been so acutely felt 
in Birmingham for several vears. 

The new station has many noteworthy features, not 
the least of which are the duplication of most of the 
auxiliary plant in order to safeguard the continuity of 
supply, and the use of the efHuent from the adjacent 
sewage farm for condenser cooling purposes. That the 
staff has been well catered for is shown by the provision 
of excellent mess and bath rooms, &c., and it is perhaps 


example. of the convenience of reinforced concrete, in 
connection with which Messrs. L. G. Mouchel & Partners, 
Ltd., acted as consultants, Messrs. Ewen Harper, 
Brother & Co. being the architects. 

It includes the widening of the canal by 11 ft. to 


-vd 


> en cl ^ 
Arn an = 
"РДЫ? = = ^4 


— 


Fic 9.—Coar-HaNDLING PLANT. 


45 ft. ; the provision of railway, road, and foot bridges; 
a new 1,000-ft. by 32-ft. canal basin, which will eventu- 
allv have entrance channels at each end terminating in 
enlarged areas for the manipulation of barges, and 
having an arm from the southern basin, 24 ft. by 116 ft. 
7 int under the ash hopper; and elaborate railwav 
sidings: the whole of the work was executed from the 
original ground level, which is several feet below the 
canal w ater level, the ground being levelled by filling. 
The area allotted for the bulk stor age of coal at the 
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northern end of the site is shown in fig, 7. A weigh- 
ouse and coal transporter will. be provided, the 
latter coli anding nearly half the area which will ulti- 

ttely accommodate some 80,000 tons. The coal and 


ish-handling plant was supplied by the Mitchell Con- 
Ltd., Mr. Chattock having 
eli „пес the plant with boldness to recelve and distri- 
fuel at the rate of 1,000 tons per dav and to deliver 
bunkers the of 
per Railway loaded by the 
transporter at the main storave depot are emptied into 


vevor and Transporter Co., 


| ite 


1! to the above tlie boilers at rate 


100 tons hour. wavons 


Fic. 3.—CoaL Wacon TIPPLER. 


pits bv a Mitchell side-discharge tippler, fier. 3, which 
is almost automatic in action. When a wagon is run 
upon the cradle, the operator moves a tramway-tvpe 
controller, which causes the machine to support and 
clamp the wagon and then tip its contents into a pit; 
the operator then returns the wagon to its original posi- 
tion by reversing the controller. The capacity of the 
machine is 120 tons per hour, and the &-b.h.p. motor 


ton of coal 


411 b , it OT \ | п пе 0.02 k Wh per 
d. | or the convevance of coal to the overhead 
rs el r from tl auxiliary storage ground be- 


tween the canal and the new basin, or from barges, or 


from the tippler pits, provision has been made for a 
imposing telpher plant, fig. 
of eight elevated gantries with 16 sets 


К 
e- 


2, comprising a series 


of 


track, 


though at present only three gantries with six telpher 


tracks 


have 


been 


completed. 


will ! 


The telphers 


A? 


capable of delivering to the bunkers of each line of three 
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Fic. 5.—AsH HOPPER. 


boilers 40 tons of coal per hour, but normal requirements 
will only call for the delivery of half this quantity to 
each line. 

The telpher tracks are 50 ft. above ground, and tl 


Babcock 
pair of 


ТҮК am 


in 


AN 


Wilcox 
ehain-grate 
of 


groups 


boil ч. 


stoke rs. 


three 


1 
саси! 


points, which are con- 
trolled from the tel- 
pher cabins, are oper- 


ated through reduc- 
tion vearing and 
crank mec h à n 1 S Ш 


driven electrically on 
the block svsteln. The 


tive electric telphers 
have each a l-tor 
grab, each -wheel 


bogie being driven 


two motors and thi 
hoist by а 15-b.h.p. 
notor. The whole of 
this plant can | 


| 4 " 
DUNJE: 


the 
time Dy five men. one 


worked at 


1n each саг; їе eneruy 
for Cal 
veving coal from 


consumption 


storage «round to t 

bunkers, including thi 
50-ft. lift and a 300- 
ft. travel, is 0.4 
per ton handled. 


When the boiler 
house, fig, 4, has been 
extended to its full 
length it will conta 


(2 boilers; the present 
installat lon. 


coniprises ] 9 |; nd-ti | t 


however, 


marine water - tub 

complete with a 

superheater, and econo 
right angles to 
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engine room. Additional boilers are being installed 


now. The steel chimney and Prat induced-draught fans 
installed for each pair of back-to-back boilers were sup- 
plied by Mr. 5. Utting, of Westminster, the heating sur- 
face of each boiler being 5,348 sq. ft. and that of the 
The steam pres- 


corresponding economiser 3,393 sq. ft. 


ШИ 
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Fic. 6.—ВАТТЕВҮ LOCOMOTIVE. 


sure is 320 lb. per sq. in., and its temperature is super- 
heated to 700 deg. F.; the grate area is 224 sq. ft. 
per boiler, and, when burning coal of a calorific value 
of 9,000 B.th.u., with a feed temperature of 150 deg. F., 
each will evaporate 35,000 lb. of 
water per hour normally, or 42,000 
lb. in case of need. — With a view to 
the use of low-grade fuel, most of 
the boilers operate on the enclosed 
forced-draught system; the remain- 
der are fitted with three separate 
compartments per grate between the 
chains. the ash pit being open, so 
that air at high velocity can be ad- 
mitted and the pressure varied as 
desired at the front, middle, or rear. 
Induced draught can be used when 
better-quality fuel is available. The 
45-in. double-inlet air fans were 


supplied by the J. Keith & Blackman Fic. 


Co., Ltd., each being capable of 

maintaining the air supply to three boilers, which 
need about 54.000 cu. ft. per minute, the ash-pit pres- 
sure being 0.25 in. water gauge. The fans run at 275 


r.p.m., with an electrical input of 13.2 kW. A novel 
feature of the Prat chimneys is that each is fitted with 
two fans internally on opposite sides. Normally both 
work together, but one fan is capable of carrying the full 
load, so that one of the pairs act as a stand-by in addi- 
tion to the usual stand-by jet. Each fan is driven 
direct by a 33-b.h.p., pipe-ventilated, d.c., 450-volt 
motor, the inner bearings being fitted with a | Prat air- 
cooling dev ice—namely, a small auxiliary fan on the 
induced-draught fan rotor, thus eliminating the usual 
water-cooling arrangement. A simple device traps the 
grit. 

The riddlings (fine ashes) and ash are collected in 
separate hoppers and discharge into ash-riddling trucks 
iu the basement, which are drawn by two 3- -b.h.p., 40-cell 
battery locomotives, fig. 6, the riddlings being returned 
to the middle coal bunkers by steam jet elevators, and 
the 2-ton ash trucks being emptied by a twin hoist, fig. 
5, into a reinforced-concrete bunker, whence the ash is 
discharged into barges or railway trucks. Each winch 
of the hoist is driven by a 10-b.h.p. motor, and is con- 
trolled by push buttons. The ash is water sprayed as 
iz falls into the bunker, which holds 300 tons, and 30 
tons of ash can be handled per hour. All the coupling 
and uncoupling of trucks, ash valve, track point, and 
hoist manipulation are performed by one man, who also 
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drives the electric locomotive, without leaving the cabin 
of the latter. 
(To be concluded.) 


THE BUENOS AYRES WESTERN RAILWAY. 


Electrification of the Suburban Lines. 


(Concluded from page 132.) 


Power and Lighting Equipment.—Two of the traction 
sub-stations include in their equipment apparatus to 


Fic. 16.—Мотов Boce TRUCK. 


supply electricity for general purposes. The Once 

sub-station deals with the power and lighting require- 
ments of the terminal 
station, train yard 
and offices, and gives 
a supply for pumping 
in the underground 
tunnels and for the 
electric track circuit- 
ing. It contains three 
B.T.H. asynchronous 
440-V motors coupled 
to 125-kW, d.c., 340- 
V generators and 40- 

ı kW, 240-V battery- 
charging boosters on 
the same bed plates; 
the three Berry single- 
phase, 20,000/400-V, 
T5-kVA transformers 
are oil-immersed and 
naturally cooled. The 
Chloride battery has 
a capacitv of 1,000 
Ah at 240 V. 
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At Villa Luro, two B. di Н. 22 50 frequency changers, 
fiv. 10 (900 kV A svne hronous motors coupled to 450- ү 
a.c. generators with B.T.H, 3-phase, 20,000 /440 trans- 
formers) supply and light to the workshops, 
and repair shops at Liniers. In addition, 
static sub-stations containing Metropolitan-Vickers 
J-phase, 20,000, 400/220-V transformers at Caballito, 
Liniers, and Haedo supply power and light to the shops, 
vards, and locomotive sheds, while in the case of the 
supply to the Buenos Aires Great Southern Railway at 
Kilo. 5 substation, current is transformed in turee 
single-phase Berry transformers from 20,000 to 6,000 


power 


car sheds, 


Fic. 17.—AN 800-V MOTOR. 


volts, at which voltage it is transmitted to Talleres work- 
shops and also to the terminal station at Plaza Con- 
stitucion, where it is transformed to 220 and 440 volts 
for the lighting and power. All static sub-station h.p. 
and l.p. switchgear is of the Reyrolle ironclad type. 
Electrical Equipment of Track.—At the Once ter- 
minus the rails are used for track circuiting with a.c. 
and to permit the use of the same rails as a path for the 
traction current, impedance bonds are placed at the ends 
of the track-circuiting sections, consisting of heavy choke 
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Fig. 15.—INTi RIOR OF FIRST-CI 


! 


COLIS in 


oil-filled cast iron сахех placed between the 

sleepers, 
The form of conductor rail, with its protection, is 
rhown in fi. 13 (р. 1X2). The rails were supp lied bv 


Ske lton 


and Messrs. Н. d. 
welch мб Ib. per Sq. 


the North-Eastern Steel Co. 
and Co., Ltd.; the 
40 ft. long, and, 
covered with lapacho wood | 


4 d fixed in position on the site bv hook bolts. 


To allow for the wear of the rails into the sleepers, and 


Buller single- 


also the wear of the running rails. tlie 
shed round porcelain insulators a! 


vard, are 
with the Shaw cast-steel ramps, are 


ards built up in tlie shops 


e placed on packing 


pieces of soft wood and felt, these being removed as 
required. В. I. & H. anchors are used. 

The conductor rail is divided into sections by English 
Electric 800-volt gear mounted in signal cabins and 
so arranged that the signalman can quickly isolate any 
faulty section. Paralleling of the ** up апа “* down 
conductor rails is also provided for in order to make 
use of their combined conductivity. The switchgear is 
of the circuit-breaker type, but is automatic or non- 
automatic according to position; it is mounted in cham- 
bers separated from the signal cabin operating chamber, 
and controlled by levers of the signal cabin type. А 


view of a cabin sectioning board is shown in fi. l4, 
whilst the operating levers are shown in fig. 15 (p. ТАЗ). 


Fic. 19.—AN ELECTRIC LOCOMOTIVE. 


Overhead Track Equipment.—The tracks in the Port 
section are equipped with an overhead system, current 
being supplied to the electric locomotives through over- 
head contact wires and a pantograph. The whole 
equipment was carried out under the supervision of the 
Railway Co.’s engineers. Fig. 11 shows the general type 
of eatenary construction adopted. Тһе overhead con- 
tact wire consists of a single 0.166 sq. in. section hard- 
drawn copper conductor supported by a stranded copper 
catenary wire 0.20 sq. in, section by means of copper 
wire droppers, special double insulation being used 
throughout. 
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Fic. 20.—TRANSPORTER Bripat 


The normal span between the steel structures is 80 
vd., depending on the conditions existing. The normal 
height of the contact wire from rail level is 19 ft. Xan. 

Rolling Stock.—'Phe equipment of the passenger stock 
ix arranged for multiple-unit working; the coaches pro- 
vided for are as follows:—25 first-class and 21 second- 
class motor coaches ; 29 first-class and 20 second-class 
1? shows 


trailer coaches ; | composite motor coach ; hiv. 


а 6-coach train. The motor coach is used 


only on the spur line between Villa Luro and Versailles 


composite 


where the service is infrequent 
with cross seats; 


ә R kilometres in епо. 


The coaches are all of the saloon суре, 


“JU ere re 


. on the axle. 
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the interior of a first-class coach is shown in fig. 18. 
All coaches are provided with two sets of double sliding 
doors on each side, situated approximately one quarter 
of the coach length from each end. 

The end arrangement of the bodies and underframes 
is such as to facilitate the adoption of automatic central 
couplers, if such a course should be deemed desirable in 
the future. 

The motor bogie frames (fig. 16) are of pressed steel. 
The wheels are 3 ft. 6 in. in diameter, pressed on to a 
Tj-in. diameter seat; the solid gear wheels are pressed 
The coaches are fitted with vacuum brakes. 

The rolling stock bodies were supplied by the Birming- 
ham Carriage and Wagon Co., Ltd., the under frames 
and bogies by the Leeds Forge Co., Ltd., and the elec- 
trical equipment by the Metropolitan-Vickers Electrical 
Co., Ltd. The motor coaches have two motor bogies, 
each fitted with two motors, the nominal one-hour 
rating of which is 220 h.p. each—with a four-coach 
train containing two motors and two trailers an average 
acceleration on level tangent of from 1.25 m.p.h.p.s. 
up to 22 m.p.h. is obtained with an average accelerating 
current of 290 amperes per motor. With a six-coach 
train, consisting of two motor coaches and four trailers, 


Fic. 2]. 


an average acceleration on level tangent of 0.8 m.p.h.p.s. 
is obtained with a current per motor of about 270 am- 
peres. 

The voltage across the motors is 800; they have solid 
box frames (fig. 17), four poles, and commutating coils. 
The two brush holders each contain three brushes, 13 in. 
by š in. 

The motors have parallel flow ventilation, a double 
fan on the pinion end of the armature drawing air from 
the commutator end in two streams, one through the 
armature and the other through the field. The motors 
of each bogie are permanently connected in parallel, the 
two pairs on & coach being connected in series or 
parallel as required. 

The acceleration is automatic. At the entrance to 
Plaza Once station there is a section of 1 in 26 grade. 
A six-coach train with two motor coaches will accelerate 
on this grade at a reasenable rate with the relays at their 
normal setting. To provide for the possibility of a 
still lower ratio of motors to trailers, however—a con- 
dition only possible in the event of faulty equipment— 
means are provided on each motor coach for readily 
coarsening the relay setting by an additional control 


PLAN OF GENERATING 


coil on the relay which, when energised, lifts a plunger 
and increases: the reluctance of the main coil magnetic, 
circuit and so allows the relay to operate more quickly 
-—purely an emergency device, and the push button 
energising the coil is placed on the opposite side of the 
cab to the master controller so that the motorman him- 
self cannot operate it if he is operating the controller. 
He must call the guard of the train to close the push 
button if he wishes to accelerate the action of the relay. 

Electric Locomotives.—For handling freight trains 
to and from the Port through the tunnel from Once, two 
electric locomotives are provided (fig. 19) of the 0-4-4-0 
type, consisting of two articulated 4-wheel bogies carry- 
ing the cab on four spring-loaded sliding seats per 
bogie; the four motors are of the box-frame type, with 
commutating poles; a blower supplies air to the motors. 
The equipments are controlled by contactors operated by 
compressed air through electrically-controlled valves. 

The locomotives are fitted with straight air brakes 
with an emergency pipe. 

There are two pantographs on the roof of each loco- 
motive, controlled by electrically-operated air valves. 


STATION. 


The weight of the complete locomotive is 624 tons; 
weight of electrical equipment, 22.3 tons; one-hour 
rating of motors (75 deg. C. rise), 230 h.p.; tractive 
effort on first step of controller, 10,000 Ib. 

Car Sheds.—For the reception of the electric rolling 
stock, a new car shed has been built at Liniers and a 
sinaller one at Caballito sidings. Power for moving the 
coaches is supplied from overhead trolley wires carrying 
small carriages, from which hang cables that can be 
plugged into the train-line sockets on the coaches. 

In order to facilitate the training of motormen, a 
complete electrical equipment of a coach has been erected 
in a special schoolroom at Villa Luro. 

Fig. 20 shows the transporter bridge referred to in 
the first portion of the article, while fig. 21 is a plan of 
the generating station. | 

In conclusion. it remains to be recorded that. al- 
though some of the coaches were built in the Argentine, 
the bulk of them were built in England, and it is very 
gratifyi ing to learn that the whole of the apparatus used 
in connection with the electrification was manufactured 
in Great Britain, the principal contracts covering the 
erection of the plant by the various contractors. 
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NOTES. 


(Continued from page 818). 


The Electric Charge of Colloids.—A lecture on this sub- 
ject was given on May loth by Professor H. R. Kruyt, of the 
University of Utrecht, in the Medical Chemistry Departinent 
of the University of Edinburgh. After pausing a tribute to 
the fundamental researches of the British school of colloid 
chemists, from Graham, its founder, to present tines, Pro- 
fessor Kruvt took as his central idea the proposition that the 
electrie charge Was the most universal and, therefore, the 
most inportant property of colloids, whether euspensoid or 
emulsoid, — Professor Kruyt gave an interesting. accourt of 
h.s own work on the stream-potential between two electrodes 
when water was forced. through a capillary tube connecting 
the two electrode vessels; with pure water 25 volts could be 
obtained at moderate pressures; addition of very small t aces 
of salts uffected the potential, and might even. reverse the 
charge. 
double layer could be deduced from the orientation in en и] 
structure; and in conclusion protested against the view of 
physiologists that proteins, and emulsoids generally, for, ied 
true solutions which obeyed the solution laws. 


Electrolytic Disinfecting Fiuid.—The report of the 
Medico! Oticer of Health (Dr. F. W. Alexander) to the 
Borouzh of Poplar, for 1922, states that 56,520 gallons of 
electrolytic disinfectant were manufactured, making 113,040 
gallons as broken down for distribution. The total cost of 
materials and electricity was £286, of which £120 was for 
electrical energy. Since the installation of the plant, a period 
of 17 vears, 654,609 gallons of fluid have been manufactured, 
nat a cet for electricity of 21.024. and materials £1,324; less 
than 1d. per gallon; since the beginning of August, 1914, 
the fuid has been manufactured of greater strenuth, being 
afterwards broken down to half strength for distribution. 


Lighting to Displace Wallpaper.—.Jn ingenious substitute 
for wall-paper has been devised in the Nela Park research 
laboratories. of the General Electric Co. [t is produced. en- 
tirelv by electric lighting and is capable of throwing as many 
as fifty distinet wall-paper designs on the walls of a room in 
less than 60 seconds simply by the movement of a tinted 
glass side, on which are arranged various coloured daubings. 
The effect is obtained by. the use of a specially-made magic 
lantern box, which can be concealed and arranged so that 
the wall designs may be. focused perfectly and changed at 
wil. The colours. and designs can be varied. from the 
brightest to the most quiet. tints and puatterns.—Reuter 
(Cleveland, Ohio ) 


Smoke Prevention.—In the note under this heading on 
page 775 of our last issue, it was stated that °° proceedings аге 
to be taken by the Eccles authorities against the Manchester 
Electricity Comittee.’ Obviouslv, this reference should 
have been to the Eccles Electricity Committee, and not the 
Manchester Electricity Committee. 


The Condensing Plant at Leeds.—Our recent illustrated 
description of. the Leeds Corporation. electricity generating 
station dealt with the older portion of the station in a 
general way only, more particular attention being given to 
the recently added plant and to that. being installed. at 
present. Probably, therefore, it Was not made sutliciently 
clear that the large. Mirrlees surface condensing plant fitted 
to the 12,000-kKW Escher Wyss-Siemens. turbo-generator has 
much in. common with the C., M. & M. condenser supplied 
for the 12,000-KW О B.T.H. set that we deseribed. So far as 
nize, Weight, auiount of water circulated, length of tubes, 
&c., are concerned, the two sets are the same, and they 
have the same area of cooling surface, the only difference 
being the fact that the M.W. condenser is provided with a 
Mirclees-Lebline rotary air pump, whereas the C., M. & M. 
set has a steam jet air ejector. Besides the large set men- 
tioned the Mirrlees Watson Co., Ltd., has supplied con- 
densers for two 6,000-KW and two S,000-KW generators at 
1 eeds. The plant is satd to be unique and its special arrange- 
ment was designed im 1996 by the company to meet the 
peculiar and ditheult conditions of the cooling water supply 
Which is obtained. from the river Aire. The water contains 
а targe umount of trade refuse, consisting of oily and wooiiv 
material. discharged from the mills higher up the river, and 
at certain. tines of the vear large quantities of dead leaves 
ure also carried down, The amount of foreign matter in the 
water Is so great that it was previously found necessary. to 
epen and clean the whole of the condensers weekly, thus en- 
ruling a heavy continuous expenditure. The working result 
ef the special plant has been highly successful, and the offee- 
tiveness of the arrangement was proved. shortly after the 
host. eondenser was installed | | 

During a heavy flood the whole of the earler-installed con- 
densers were put out of service by the choking of the tubes, 
Whereas the new condenser only dropped its vacuum a few 
inches, the flow of the water through the condenser was re- 
versed, and in the course of half-an-hour the vacuum had 
resamed its normal value. The. plant consists of vertical 
Onen-ton {уре surface condensers, with (in. the earlier type) а 
ert of three throw Moirrlees-Edwards air pumps, and a centri- 


He showed how the origin and nature of the . 


fugal water pump. The water passes only once through the 
full length of tubes, and for this reason. the eondensmy 
ellicieney per square foot of surface is lower than usual, and 
the cooling surface has had to be increased beyond the usual 
allowance. In the ordinary course of working the cooling 
water is delivered into a water chamber, which consists of a 
deep circular tank bolted to the top cf the condenser; the tank 
is open to the atmosphere except for a light portable hinz 4 
cover. The water thence flows down through the tubes, and 
passes out of the bottom chamber into the main һагг 
pipe. For washing-out purposes the direction of flow can be 
reversed, the water entering the bottom chamber and over. 
flowing from the top chamber into the dis:harge main. The 
openings into the tubes are trumpet shaped, well rounded, к 
that there are no projecting or sharp edges to catch the 
woolly material. &c., floating in the cooling water; for the 
same reason special care was taken to obtain smooth curves 
in the water heads and pipe connections. Ву raising the 
portable top cover the tubes can be cleaned whilst the plant 
Is in Operation. Й 

Oil from Coal.—Accordinyg to the “Birminghane Etvursg 
Dispatch, Dr. P. Dvorkovitz, a Russian. reaident in, Bradfard, 
has devised a means of distJling oil from coal on ка а 
scale that England will be a» exporter and not an iniputter." 
It is stated that Dr. Dvorkovitz, who is a cliemical adviser 
to the Soviet Government, has recently had an opportunits 
of demonstrating the efficacy of his «зеп at Moscow. The 
journal adds that the scheme is being favourably considered 
in the Midlands. К ` 


Visit of the Prince of Wales to Birmingham. —The Prince 
of Wales is to visit Birmingham on June llth, and on the 
following day will lav the foundation stone of the Hall of 
Memory (in honour of Birmingham men who gave their hve: 
in the war), inaugurate the new power station at Nechells. 
and visit the works of the General Electrice Co., Ltd. 


Tempering Saw-teeth with Electricity.—The teeth of 
power saws constantly need attention, resulting in senous 
delays, during which machinery is. idle. By a system 
invented by M. Geerlops, a Dutch engineer, a great reduction 
in the idle tune is made; he applies an electrode to the 
saw tooth, passing through the latter an alternating current 
of from 175 to 600 A, according to the size of the tooth, at 
a pressure of five volts, until the tooth is bright red; the 
electrode is then removed, and the heat is withdrawn from 
the tooth so rapidly by the body of the saw, that satisfactory 
tempering results without anv other operation. A Ке 
workman can thus temper 400 teeth an hour. The use of this 
method at a sawmill in the Duteh Indies has resulted in 
increasing the output by 20 per cent.—Génic Civil. 


Transmission at 220.000 Volts.—On Mavy 6th. save the 
Flectrical World, the Big Creek lines of the Southern Cali 
forma Edison Company were svnchronised with the rest of the 
stem and the switches were closed: thus transmission at 
220.000 У became an accomplished fact. Everything went off 
without a hitch. The lines had been operating for some time 
at 150,000 volts, and before the higher pressure was used addi- 
tional insulators were provided, there being now a total of 
11 units on suspension and 13 on dead-ends. — Aluminium 
shield rings having a diameter of QS in. are used to distribute 
the electrostatic stress uniformly along the insulator strings. 
The conductors are 605,000-cire, mil aluminium, and each lme 
has a capacity of 125,000 kW at 220,000 volts. Autotrans 
formers forming a part of the line are used at each end 
except at Big Creek No. 8 power house, where 230 000-4(1t 
transformers were provided at the time the plant was built. 


High-pressure Steam.—The new power station of the 
Edison. Electric. Шишїпайпи Co., of Boston, whieh is to te 
built at Weymouth, about. eight miles from the companys 
1, Street station, will embody several new features in desi. 
--а 1,200-Ib.-pressure boiler, а 2,000-kW, 1,200-1b. pressure 
turbo-generator, the reheating of exhaust steam from the hir 
pressure set, and the use of house generators on the shafts 
of the main sets. А contract for two main sets has been 
placed with the General Electric Co., U.S.A. Бас turbine 
has a steam-end rating of 32.000 KW, at 350 lb. pressure. 
and has a direct connection to a generator rated at 30,000 KW, 
and a house generator rated at 2,000. KW. Negotiations are 
under way with the same company for a 2Z,000-kKW, 14-4. 
high-pressure turbine which will exhaust through a resunet- 
heater into. the nuun steam system at 375 lb.. The wav ль 
left open for an ultimate installation of three of the hizh- 
pressure sets, and the total exhaust of the three sets will suppiv 
ene main S2.000-KW set at 350 1b. 

The tonr boilers are to be furnished by the Babcock and 
Wilroà Co.. and will operate witb a total steam temperature 
of 109 deg. F. High-pressure economisers will be used with 
both the three 375-lb. boilers and the 1,300.]b. boiler. 

The adoption of 1,200 lb. pressure for the initial stage re- 
quires the working out of many new problems in the desin 
of the station. ‘The work is under the supervision of Mr. 
Г. E. Moultrop, of the Edison. Electric Illuminating Co.. of 
Boston, and Messrs. Stone & Webster, Inc.. have been en- 
caged to design and build the nlant.—Elrctrical World. 
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Appointments Vacant.—Lady demonstrator for electric 
cooking; engineer-in-charge of machinery, &c., at the County 
Hall (£250+bonus= £377), for tbe L.C.C.; power station 
superintendent (£390), for the Dover Corporation Electricity 
Department. (See our advertisement pages to-day.) 


The ‘“ Underwriters’ Knot.” —.\s an example of American 
practice, the following note from Electrical Merchandise may 
be of interest: '' The majority of short circuits occurring in 
pendant sockets and the attachment-plug cáps of portable 
electrical appliances, aceording to the Underwriters’ Labora- 
tories, are due to loose strands of the flexible cord, which 
becoine separated froin the terininals when the binding 
screws or terminals are loosened. 

' This loosening is frequently the result of the omission of 
a knot or its equivalent in the cord inside the cap of the socket 
vr attachment plug, the strains due to pulling separable con- 


Тнк " UNDERWRITERS’ Knort,”’ 


nections apart or dragging portables around by their cords 
heing transmitted directly to the small binding-screw connec- 
tions. 

“The so-called ‘ Underwriters’ knot,’ illustrated herewith, 
provides an easily-tied strained relief forming a rather flat 
knot, which will fit snugly in the recess provided for the pur- 
pose inside the cap of pendant sockets and attachment plugs.” 


A New Cable Steamer.—Messrs. John Brown & Co., 
Clydebank, have launched from their shipyard the twin- 
ктем cable steamer Mirror, which they have built to the 
order of the Eastern Telegraph Co. The vessel will be 
equipped with the latest type of cable-working machinery. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL RgvIBW posted as to their 
movements. 


Mr. W. M. SELvEY's London office telephone numbers аге 
now; " Victoria 1796 and 1797.” 

Mr. Davip Вкоммие, of 46, Grange Road, Ealing, London, 
W.5. (Telephone No. '' Ealing 2344 ''), has, by amicale ar- 
rangement, severed his connection entirely with Meggrs. 
Brownlie & Green, Ltd., of Manchester ahd London, and is 
now engaged in private practice as an advisory specialist in 
tuel economy. | 

East Ham Town Council has increased the salury of Mr. 
W. R. Елллотт, chief electrical assistant, to £400, as from 
April, 1923, with further increases to £425 a year hence, and 
to £450 in the following year. 

Mr. M. Farrer, engineer and manager, was recently pre- 
sented by the staff and employés of the Twickenham and Ted- 
dington Electric Supply Co., with a gold watch, to celebrate 
the 21st усаг of his connection with the company. 

On May 2nd, Mr. Samuel Insull gave a dinner at Chicago 
to Mr. CHanLEs Н. Merz, head of the finn of Merz & McLellan, 
of London, consulting engineers to the Commonwealth Edison 
Company. Some 200 guests were present. Mr. Insull, says 
the Electrical World, in introducing Mr. Merz, referred to him 
as having been connected with large electric power develop- 
ments the world over and as an authority on the economical 
production and distribution of electrical energy. as well as an 
engineer of great distinction and high ideals. In responding. 
Mr. Merz spoke of the wonderful development attained bv the 
electric power industry as shown by the fact that work was 
actually ‘under way on а million-horse-power station. The 
reference, undoubtedly. was to the Crawford Avenue station of 


the Commonwealth Edison Company, for which Merz and. 


McClellan are consulting engineers. Mr. Merz went on to 


sketch electric power conditions in Great Britain, Australia, 


und South Africa. 
Мг. T. Н. Mattnews, A.M.I.E.E., has resigned his ap- 


Pointment as civilian electrical engineer under the Govern- | 


ment of India, Military Works Service Branch. as from Mav 


Ist, 1923, after three years’ service in India, to take up an 
engineering post with the Burmah Oil Co., on its fields 
in Burma. 

A smoking concert was held in the mess-room at the English 
Electric Works, Stafford, on Thursday evening last week, 
when the Old Employés Association made a presentation to 
three employés of the company who have recently retired, 
Messrs. JOHN ReGis, В. Patrison, and W. BisHop, who have 
274, 15 and 18 continuous years’ service to their credit respec- 
tively. 

Gillingham (Kent) Town Council has appointed Mr. HAROLD 
Нлл, of Tidworth, near Andover (Hants.), as chief elec- 
trical engineer to the borough. Mr. Hall has been chief 
assistant at Tidworth since 1915, and during 1919 he carried 
out the duties of chief electrical engineer for about віх 
months during the illness of his chief. Mr. Hall was a pupil 
at Grimsby Corporation electricity works, and he has served 
at the Corporation electricity works at Falkirk, Worksop, 
Wakefield and Dewsburv. Two previous appointments to 
the post by the Gillingham Corporation, already mentioned 
in the EvectricaL Review, have been cancelled. - 


Obituary.— Mr. T. WaLtLWworkK.—The funeral took place at 
Mellor, on May 17th, of Mr. Thomas Wallwork, mains superin- 
tendent of Blackburn Corporation electricity department, who 
died following an accident, as reported in our last issue. Mr. 
P. P. Wheelwright, electrical engineer, was among the 
mourners, and two of the oldest workers assisted to place 
the coffin in the hearse. The following officials acted ав 
bearers: Messrs. A. W. Goodwin, G. Walker, C. L. Faun- 
thorpe, J. Wright, W. Mawby, and A. F. Gillis. Others 
present included Mr. H. W. Seymour, tramway department, 
Mr. E. M. Elborne, English. Electric Co., and Mr. G. H. 
Officer, Electrical Contractors’ Association. The wreaths in- 
cluded tokens from the Corporation electricity department 
and the British Insulated & Helsby Cables, Ltd., Mr. H. 
Russell Hornby (chairman of Electricity Committee), Mr. J. 
Stanworth (vice-chairman) and the Darwen electricity depart- 
ment. 

Mr. E. W. Smita.—The death occurred on Мау 10th, at the 
ане of 42 years, of Mr. Ernest Wilfred Smith, works superin- 
tendent at the Dover Corporation electricity works, with 
which he had been associated since its establishment some 
27 veurs ago. | 

Mr. D. S. Barton.—The Electric Railway Journal records 
the death of Mr. Donald Strode Barton, former general 
manager of the Canadian Electrice Light Co., Levis, and con- | 
sulting engineer of the Quebec Railway, Light, Heat & Power 
Co. ''Mr. Parton was born in India and was educated in 
England. He went to Canada in 1900. Не settled in Montreal 
and practised his profession there for five years, when he 
accepted the appointment ав general manager of the Canadian 
Electric Light Co., and at the same time became consulting 
enyineer of the Quebec Railwav. When the Levis company 
was absorbed by the Quebec Railway he remained with the 
company in the capacity of consulting engineer.” 

Мг. W. PowLEs.—The Times ‘‘ Deaths" column records 
the death which occurred on Мау 19th, -at 45, Devonshire 
Street, of Mr. Walter Powles, of Walter's Electrical Manu- 
facturing Co., Ltd., aged 64 years. 


Will.—The late Sir James Dewar, F.R.S., &c., of the Royal 


w e y 


Institution, left £129,555 gross and £128,828 net personalty. 


NHW COMPANIES REGISTERED. 


Anglo- Polish Electrical Development Corporation, Ltd. 
(189,954).— Registered as a private company оп Мау l4th, with a nominal 
capital of £5,000 in £1 shares (2,500 “А "" and 2,900 “ В"). Jn a winding- 
up the “A” and "B" shares rank part passu for repayment of capital, 
but the ' В” shares confer no right-to participate in any surplus assets which 
belong exclusively to the ** A" shares. The objects are:—To carry оп the 
business of electrical, mechanical, and general engineers, contractors, manu- 
facturers of, and dealers in electrical and other appliances, and apparatus, 
machinery, pneumatic and other engines, financiers, concessionaites, general 
merchants, &c. The subscribers (each with one * B” share) are :—W. J. 
Hill, 2, Bond Court, Walbrook, E.C., clerk; G. Dickson, 2. Bond Court, 
Walbrook, E.C., clerk. The subscribers аге to appoint the first directors, 
No qualification required. Remuneration as fixed by the company. Solicitors; 
Linklaters & Paines, 2, Bond Court, Walbrook, E.C. No notice of situation 
of registered office was filed at the time of incorporation. 


Wireless Experts, Ltd. (189,939).—Private company. 
Registered May Mth. Capital, £1,500 in 1,000 preference and 250 ordinary 
shares of €l each and 1,009 founders’ shares of 5s. cach. To acquire and 
take over the licence granted to the D.K. Radio MAnufacturing Со. by the 
Pritish Broadcasting Co., permitting them to manufacture wireless sets. 
viz. :—Crystal sets and l- to 5valve sets, &с. The permanent directors are :— 
\.G. F. Krumm tmanaging director), 10. Turie Mansions, Turle Road. Tol- 
lington Park, Middlesex (managing director. Super Productions (London), Ltd Y; 
W. Aldworth, 66, Greyhound Lance, Streatham Common, S.W. Qualification? ' 
30 shares of any class, not being of less aggregate value than £25. Registered 
office : 312, Vauxhall Bridge Road, S.W.1. ` 


Wireless and Electric Co., Ltd. (189,910).—Private com- 
panvy. Registered May 10th. Capital, 21,000 in £1 sharcs. To carry on the 
business of manufacturers of, and dealers in electrical, mechanical, scientific, 
and technical instruments, apparatus, appliances, and products of all kinds, 
Wireless broadcasting and receiving instruments and apparatus, &c. The sub- 
scribers (each with one share) are :—L. H. Brooks, 33, Southampton Street, 
Strand, W.C.2, solicitor; J. Е. Соёрег, 31, Newman Street, W.1, accountant. 
The first directors are not named. Solicitors : Harrington, Edwards & Cobban, 
33, Southampton Street, Strand, W.C 9, 
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Liverpool Electrical Engineering Co. (1923). Ltd. 
(quum Private company. Registered Mav Tth. Capital, £2,000 in £1 
shares. lo acquire the business of. electrical engincers, contractors, and 
agents carried on at 15 and 29, Vauxhall Road, Liverpool, as the Liverpool 
Electrical. Engineering Co. T^ first directors. are :—J. Clarke, 34, Castle 
Street, Liverpool; J H. Clarke, 34, Castle Street, Liverpool; P. J. Ciarke, 
M. Castle Street, Liverpool, Qualification except first. directors), £100. Sec- 
retary P. J. Clarke. Registered office: 20, Vauxhall Road, Liverpool. 


Р. C. Brown (Electricity), Ltd. (1°9.984).—Private com- 
pans. Registered May Doth. Capital, £1009 in £l shares. To take over 
the business of an electrical engineer carried on by F. €. Brown at Coventry, 
ard to carry on the name and. the business of manufacturers and installers 
of жге ss apparatus, &c. The subscribers arec- F. €. Brown, 54, Kensington 
Road, Coventry, electrical engineer, ӨЛ) shares; R. А. Davies, 576, Wash- 
wood Heath Roud, Ward End, Birmingham, elatrical engineer, 25 shares; 
J. А Оой, 8, Richmond Buildings, Grove Road, King's Heath, Bir- 
minghin, engineer, 25 shares. The first directors are not named. Solicitor : 
E. D. Sp neer, М, Derby Lane, Coventry. 


Radio Garage Co., Ltd. (189,928).—-Private company. 
Regine! Mos Ith. Capital, £800 in £l shares. To carry өп the business 
of automobil мөге and кагыр keepers, job isters, repairers and cleaners, and 
suppliers. of electricity and motive power for imotoracars, lorries, tractors, 
€yrles, cabs, carriages, vehicles, wireless telegraphy, neroplines, hydroplan: s, 
Lnd motor bots of all kinds, &. The first directors are :- О. W. Phas nts, 
lynn Road, Downham, motor engineer; T. L. Lyon, Paradise Road, Down- 
ham, food manufacturer (both permanent, subject. to holding £30 shares). 


Manager: O. W. Pleasants. Registered othee : Lynn Road, Downhany 
Nortolk, 


Electron Co., Ltd. (189,959).—Private company. Regis- 
tered May 16th. (Сара, £100 in £l shares. Jo carry on the business. of 
electrieians, mehanial and manutiscturing engineers, manufacturers. of glass- 
ware, electric discharge tubes, wireless, X-rav, and other scientific apparatus, 
àc. The suostibers (cach with. one share) аге: G. O. Mitehetl, 26, Birch- 
ington Road, М.В, solicitor; H. J. |. Sydney, 44, Lavender Gardens, Clapham 
Common, SW IH, clark. (The subscribers are to appoint the first. directors. 
Qualification, ome share. Secretary (pro tema: G. O. Michell. Registered 
ofhice ; Broadinead House, 21, Panton Street, Haymarket, S.W.I. 


Proctor Transport Service Ltd. (159,970).— Private com- 
pany. Registered May bth. Capital, £2.00 in £1 «shares. To acquire the 
business of a gerop proprietor, motor transport and service works, and 
general and electrical engineer now carried on by М. G. Proctor at Leather- 
Bead Riad, Great һи, Surrey. The permanent directors are:—M. G. 
Bree teo (man uning director, I* Hillside, Great Bookham Surrey: A. C, 
Curtis, ЖШ), Нато Gardens, Golders Green, NOW OUD The said M. G. 
Pratot тау appeint one other director. Registered. office : Leatherhead Road, 
Great. Hookh imi Sure. ' 


Buss. Webb & Son, Ltd. (189,956).—Private company. 
Registered May 14th. Capital, £5,000 in £1 shires (4.000. preference and 1.000 
ordinary) Pe ed an agreement with H. Buss and L. Webb, and to carr 
en the business of electrical engineers, builders, and contractors, as formerly 
carried on һу the wrid vendors at Ipswich, and that of manufacturers of, and 
dealers їп wareless and other electrical appliances and apparatus, Жс. The 
subscribers teach with one preference shire) аге: H. Buss, 28, Withipell 
Street, Ipswich. electrical engineer; L. Webb, 50, Gladstone Road, Ipswich. 
builder. [he fest directors are not. named. Solicitors: Collison, Prichard 
and Berme, Z7. DBedíoru Row, WU. : 


Douglas Hollis & Co., Ltd, (189,943).—Private company. 
Registered May 12th. C ipital, £0 cin. £1 shares. To corry on the business 
o! manufacturers of, and dealers in electrical goods, foodstuffs, merchandise, 
produce, preserves foods, textiles, perishable commodities, hardware, plant, 
machinery, apparatus and chemicals, contractors, farmers, importers, exporters, 
carriers, packers, and preservers of fruit, flowers, plants, and vegetables, 
warehousemen, agents, brokers, &. Tne subscribers (each with one share) 
ere -R. J. F. M. C. W. Coit, 17, Powe Gate, WR, merchant; A. J. 
Hollis. ** Montreal," Oakingtun Avenue, Wembley. Park. merchant. The sub- 
senbors are to appoint the first directors; Qualification, one share. Secre- 
tary : А. J. Hollis. Registered office: 142. Wool Exchange, ЕС. 


Scottish Radio Centre, Ltd. (12.688).—Private company. 
Registered in Edinburgh. Mas 10th. Capitil, £2,000 in £1 shares. To carry 
on the business of iianulacturers of wireless instruments, sets, amplifiers, 
apparatus, anid accessories, Ac; The first directors are ;—). Smith, 19, Clar- 
bank € rcnt, Lath, electrician; B. Wo Bruce, 21, Lauderdale Street, Edin- 
burgh, advertising эрез; W. Turnbull, 60. Princes Street, Edinburgh, 
sprsiin, F. B. Purnbudl, 60. Princes Street, Edinburgh, optician, Solicitors : 
Mer \\ AJ Burns, 12, Hepe Street, Edinburgh. 


OFFICIAL RETURNS OF ELECTRICAL 
е" COMPANIES. 


Armature Repairing and Supply Co., Ltd.—.4. О. John, of 
Fisher Street, Swansea, was appointed receiver on May Rth, 1923, under 
powers contimed in debentures dated November Ist, 1921 


G. Weston & Sons, Ltd.—k. S. Wilks. of ЗІ, Lombard 


Sect, FC, was appointed racier on May Cth, 123) under powers con- 
tained ал OI nture dated June Ihh. 105. 

A. Уегеу & Co., Ltd.—Debenture dated Мау 7th, 1923, to 
secure £7, charged on the company's undertaking and property, present 
ard futur Sam ducing ос а саргар Нв G. Н. Vers. 19, Nitsa Road, 
bi M FAL. SETS н. 


Parmiter, Hope & Sugden, Ltd.—Further charge on cer- 
tate tard and. premises in Nernon Siret, озыны Monehester, dated 
Ma Mi, Premi to secure gom Ног Mors Jo Ress, 4), Howard Street, 
Na fore, ahd otters, 


Enterprise Manufacturing Co., Ltd.—Satisfaction in full 
б 0 Nag ust. ted Тім. of mortgage debentures dated August 3rd, 1917, securing 
a n Notere fired M 8th, Ч 


Brookhirst Switchgear. Ltd.—Particulars filed of £25,060 
(ntur s authorised Mas Мм, DP, Богра өп the company's und rtaking 
wi property. present amd futere, including um dled capite, thi м Һе amount 
teing оом бзш, 


Contraflo Condenser and Kinetic Air Pump Со.. Ltd. 
lie 2nd) -R turn gaved Apri Ше, 1924 Capital, £580 000. in #1 shores 
М onure tahin ap vs р share called up on 27,000 shires; £27,450 ped. 
£53 OD consid ced as paid on 23 900 shires Mortgages and charges, nil. 

Wellingborough Electric Supply Co., Ltd. (65,747).— 
Кб, det МО. Meh, PRI Capital, £25,000 in £10 shares. MIL shires 
tek o up, £25 09 qo]. Mertyayes and charges, £17,500. 

Newmarket Electric Light Co., Ltd. (11.150). — Return 
dan Mor draha, 1994 Capel, ( MO in £10. hares, 2655h shares taken 
up. 22 WAN pad Mortgages and charges, £14.00. 


CITY NOTES. 


The annual meeting was held on Mas 
litb, at 2 & 4, Tudor Street, E.C. Nr 
J. Fortescue Flannery, Bart., who presides 
Construction 

Co., Ltd. said that the company had been fortunate 
enough to do better each year since th. 
close of the war іп 1918, and now to improve upon the te. 
sults of the previous year. At the commencement of at 
vear they had in hand substantial orders which gave then 
a good start, and during 1922 they had reaped a full veare 
benefit of the new plant and reorganisation in the werk 
begun half-way through the previous vear. The volume af 
orders secured during the year was fairly maintamed, and 
as a consequence, in spite of a fall in prices, they had been 
able to improve upon the trading results, as the protits tr 
1922 were approximately £54,000 more than m 192]. The 
manufacturing profit for the year, plus the interest and dni 
dends on investments, amounted to £413,210. After deinet 
ing:the general expenses, there was а balance of £251,788 ts 
be dealt with, as shown in the report. Stocks in hand Ны 
fallen since the date of the previous balance sheet fre 
£213,000 to £200,000; being an indication that they were not 
over-burdened with stocks upon a falling market. Aracunt 
due from sundry debtors had fallen from £731,000-to £512.00. 
and trade investments had been written down and disp sd 
of from £495,000 to £366,000. Bills payable were £25,100, a. 
compared with £169,000 a year previouslv—all indications ot 
the increasingly пша position of the company's affairs ars 
of the fact that every necessary writing down had been a 
complished. The directors considered it prudent. to. mantan 
the dividend at the same rate as had been paid for several 
vears, of 15 per cent. per annum, and to carry forward the 
remaining balance of £226,901, which wouid be emploved iz 
strengthening and developing the business of the compar, 
in meeting the competition which was ulways with them, and 
generally in furthering their interests. Should it beate 
necessary at some later period the directors would not bes 
tate to use part of this carry-forward in maintaining а с»; 
rate of dividend. 

Having referred. with satisfaction to the reduction in the 
Corporation Profits Tax by one-half, and expressed the here 
that next year it would be removed altogether, the cbairnat 
proceeded to refer to the general outlook. He said that ther 
expectations in the manufacture of e.h.p. cables bes 
only partially been realised; the development had been muen 
slower than they thought would be the case; the interlinkin. 
of neighbouring power systems, a process which sooner er 
later would become universal, had developed slowly, but there 
were indications that this very necessary feature in the d.~ 
tribution of electrical energy was likely to be largely adopte ‘ 
"When this was done the demand for e.h.p. eables mu~ 
necessarily be great. The placing of such orders among te 
trade was only postponed for the moment, and such wora 
must certainly be done in the near future. Some time л. 
the company made special provision for the manufacture. «©. 
this class of mains, and there was every reason to Беһете 
that the company would receive its full share of the ordt- 
which would assuredly be forthcoming. The electrification’ a 
our railways was reaching practical fulfilment. The Brighton 
section of the Southern Railway was already erecting its stan i 
ards to extend its electrical system further, and the Sout. 
Eastern section would, he hoped, follow at no distant dat 
The other railway companies. were also actively engaged m 
‘preparations for the new system, and the consequent demini 
for e.h.p. cables would, they trusted, be retlected im 


‘the orders which that company would thus obtain. The te 
was, however, a serious drawback, and that was the Г 
culty in obtaining orders from the Continent of Europe. Tre 
present unsettled condition of affairs in. Europe was м reus 
reflected in the trade of this country, and nothing would tend 
more to improve the industrial. conditions here and the we 
fare not only of employers but also of employés, than a fp 

settlement of those thorny questions which were distutbitiz 
not only the political but the commercial vireles өп tbe Ce 

tinent. It had been said that all things had their. ecinpen- 

tions, and they had found theirs in the development of the 
company's enterprises overseas. In India, in South. Ansira 
and in several of our Colonies, the work which thev nis 
carried out had been substantial. They had recentiv opens! 
out in the Far East, and had every reason to believe tht 
their adventure in China would. bring satisfactory buste 
to their factories at home. The managing director hed re- 
cently paid another visit to India, and he was sure that te 
effect of his visit and of the extensive knowledge and exper: 


Callender's 
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ence of that country Which he had obtained then and in his 
previous journeys would be found in due course in their ac- 
counts. ‘They were greatly indebted to the wisdom and saga- 
city with which the company had been managed. Sir Thomas 
(Callender led the operations as he alone could lead them, and 
they were fortunate in their loyal and hardworking staff. They 
were happy in knowing also that the rank and file of their 
employés continued in excellent relations with the manage- 
ment. MN zou S 

The speaker concluded by remarking that the directors pro- 
posed to establish an advisory bourd of directors, consisting 
of the principal technical officials of the company. 
would increase the status of those officials whose long and 
faithful services deserved such recognition, and would enable 
them to represent the ш with even increased authority, 
vhilst at the same time being a | | 
рш ыш of the directors and the shareholders of their 
faithful and valued service. | | 

Sir T. О. Callender, J.P., in seconding the motion, said the 


past year had been full of strain and anxiety on account of 
the keen competition and the universal badness of trade in en- 


gineering circles. But few companies had been successful in 
maintaining their dividends, and he thought they, were very 
fortunate in being able to present such a good report. Fortu- 
nately, they had been able to maintain their factories at 
full work, and for the present vear they were fortunate in 
having quite a lot of work in hand, so he hoped they would 
be able to maintain that condition of things throughout the 
15 months. When he was in India, he was able to build up 
and strengthen many of the connections which he fad 
started when he was in that great country previously. After 
an absence of two vears, he was pleased. to see the | great 
changes that had taken place for good. At the tune: ot his 
lust visit in 1921, he found the country seething with discon- 
tent.. This year he found that the unsatisfactory movements 
which had taken place under the title of “‘non-co-operation 

were very nearly at an end. 
and a desire to open up. business 
they were specially interested. 


and carry on work in which 
As to China, they had nof 


hurried the steps which they were taking there. They bad: 
had а man in the country for a year getting information, for.,, 


There was a much better feeling 


- 


This ` 


means of showing the ' 


them, and they had now opened their own office in Shanghai. . 


They expected great things from China, but it would not be 
for а few years. For the next year or two it would possibly 


be a question of paying out more than they received, but.. 


they were sure that in the end it would be as good a source 
of revenue to the company as India now was. The home 
business continued to increase, and from all sides they found 
those who were in the habit of using cables coming into the 
market in greater and greater numbers. On the whole the 
increase in the use of electrical energy was great and con- 
tinuous. The interconnection of stations would come on. 
It had been slow, but it would come, as also the large power 
station, to which some of them ‘had been looking forward for 
years past. With regard to railway electrification, that 


was bound to move slowly, but already, in the North of. 


England. especially, miles and miles of suburban lines had 
been electrified. They were looking for a very large business 
in the more or less near future in the development of rail- 
way electrification, beginning with local lines and finishing 
with the heavy traffic on the main roads. 

The report was adopted. 


Mr. G. Mure Ritchie presided оп Tues- 
day at Winchester House, B.C., over the 
annual meeting of the company, and in 
moving the adoption of the report, he dealt 
with the accounts in detail. With regard to the profit and 
loss account, £127,300 came into the final balance sheet as 
against £434,112 in 1921, and the former included only £14,041 
profit for 1922. Notwithstanding the poor result for 1922, they 
would realise that the company remained in a sound position, 
and that neither the considerable capital expenditure of 1922 
nor the larger capital expenditure of 1923—cumulatively not 
less than £400,000—nor any further Excess Profits Duty рау- 
ment would require or would be likely to require any further 
issue of shares or any addition to debenture debt. Manu- 
facturing operations in 1922 were disappointing in their 
results, and the simple explanation was just this, which was 
axiomatie in all industrial concerns designed, developed and 
organised on a large scale: If they were short. of orders, 
Which must be obtained in the open market, if the factories 
were only partially operated, and if, at the same time, the 
prices available for products were such as to leave little or no 
margin above cost of'proluction, then adequate profits were 
impossible, and that on the whole was their position in 1922. 
Siemens's was a composite concern, operating not in one but 
in а number of specialities, a position sometimes, but not al- 
ways, advantageous. There were times when profits in ore 
line much more than counterbalanced losses on others, and, 
perhaps, on the whole something like a good average was 
maintained under anything like normal trade conditions and 
sometimes even when in one or other lines such conditions 
were. abormally bad; but during 1922 those plants in which 
most of their capital was sunk were shortest of orders, e.g., 
the submarine cable and telephone works. Then, again, from 
their special nature it: was not possible to utilise the plant in 
one factory for work in another, e.g.. their submarine cable 


Siemens Bros. 
and Co., Ltd. 


- 


plant was not convertible for the manufacturing of land cable. 
Every effort was made to secure at any reasonable price such 
orders as were being placed, and of course the high quahty of 
all their products was unquestionable, but in the. whole cir- 
cumstances of the year, which included severe price-cutting 
in all directions, the net result was not less disappointing to 
the directors than to the shareholders, so that, atter having 
paid for five consecutive years a 10 per cent, ordinary divi- 
dend free of income tax, equal to over 14 per cent., they had 
been unable to continue it for 1922, during which year their 
turnover was little more than half of that for 1921, for, al- 
though the orders received in 1922 were greater in value and 
still more in volume than in 1921, yet much less work was 
brought over from 1921 than had been the case at the end of 
19930; while, moreover, many important contracts, which it 
was expected would have been received, were not, nor had 
they yet been placed, though sooner or later they doubtless 
would be, and the shareholders might rely on the managers 
continuing to make every effort to secure a large share of that 
work. As regarded 1922, there was little activity in submarine 
cable, wherein their total output was considerably below their 
capacity. As regarded telephone apparatus, and especially 
automatic exchanges, last year the various administrations 
responsible for this service placed few orders. Their ebonite 
manufacture, however, not only maintained its high standard 
of excellence, but the output steadily increased. Among the 
contracts carried out last year might be specially mentioned a 
submarine telephone cable connecting England and Holland, & 
large contract for high-pressure cable for Australia, and an 
automatic telephone exchange for Winnipeg, which though 
not yet im full. operation, had evoked commendatory expres- 
sions from the Provincial Government of Manitoba. The 
Cunard Steamship Co.. also purchased a considerable number 
of wireless installations; in particular they equipped the 
s.s. Berengaria with an installation which that company in- 
formed them had given them complete satisfaction. As. re- 
garded lamps, they would be aware that during recent years, 
аз the result of research and experiment, the standard of 
quality had been much ruised. During the war they were 
necessarily precluded by more important operations from 
developing this line as they would have liked, but later, and. 
particularly during last vear, they had devoted much atten- 
tion to this manufacture, which during both 1921 and 1922 
inade' а serious inroad on their profits. Не believed that they 
had now extended this line of business on a sound basis, and 
they certainly had brought their quality up to a high standard, 
which compared favourably with the best on the market. 
Each shareholder buying Siemens lamps was helping the com- 
pany, in which respect he hoped they would all use every 
endeavour to extend their use. Their business gefterally 
seemed to show signs of improvement, and the orders received 
this yeur substantially exceeded those for the corresponding 
period of 1922. They hoped that this improvement would be 
maintained and augmented. They would probably know that 
many other important industries, especially iron and steel, 
felt the wave of depression a year or two before it affected 
their own particular manufactures, and, just as a distinct 
revival was experienced in those other industries after the 
iniddle of last year, which with occasional halts had gone on 
Increasing in volume and latterly accompanied by better 
prices, во he thought it probable that the same revival had 
recently reached them, that it would increase in volume, and 
that sooner or later prices would improve. In submarine 
cables they believed that various large contracta which were 
kept back last year could not be indefinitely delayed. As 
mentioned in the report, they were expanding their capacity 
for the production of lead-covered cable, and. although this 
could not be fruitful till late this year, they believed that the 
increased. capacity would be fullv utilised. As regarded tele- 
phones, it was public knowledge that the Post Office had de- 
cided to proceed rapidly with the equipment of London with 
automatic telephone exchanges and intended to expend many 
millions sterling for this purpose. As they were a company 
whose control, capital and works were entirely British, and 
as they had during recent years not only devoted much time 
and research to the development of this speciality but had 
sunk a large capital for the necessary equipment, they thought 
1t reasonable to hope that the British Government would have 
due regard to these circumstances and entrust them with a 
good proportion of the work contemplated. In this connec- 
tion it would interest them to know that a larger proportion 
of their capital was locked up in this particular department 
than in any other, though up till then the return in terms of 
profit had been trifling. They were in this special position, 
however, not by chance but by design and policy carried out 
vear after year, because they realised the immense future for 
the best type of telephone and especially the importance of a 
first rate system of automatic exchanges. The number of 
telephones compared with the population of the country was 


‘much less in Great Britain than in many other lands, not- 


ably, the United States, Canada, Sweden and Switzerland, 
where it varied from twice to seven times the number ‘here. 
There was, therefore, plenty of room for expansion, and the 
demand must undoubtedly increase as the population became 
familiar with the advantages beth in business and'in social 
life which the telephone afforded. During the whole time he 
had been connected with Siemens’s, at any rate, since the 
Armistice, their policy had continuously not only been ‘to: 
obtain the largest volume of orders which the works could 
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produce from time to time, and at the best possible prices, 
put along with. this there. had. been. constant endeavour to 
realise the probable line of. demand in. tlie future, and as fur 
as pesible py anticipation. to. put themselves in the. position 
of necting that demand. 4n conclusion, the chairman sud 
that they had followed. a prudent pohey m meeting the 
demands for broadeaetiug and had placed on the market sets 
which had been entirely. satisfactory trom the start. Their 
system of railway signatling bad been adopted by the Great 
Western. Railway at Winchester Stauon, and they hoped to 
nee it introduced at other stations. An general, the directors 
sought to pursue a policy cf progress and enterprise. 
Sur W. BULL seconded the motion — | 
Replying to pointa raised in the discussion, the CHaIkMAN 
«ud ne was inclined an the flight. of what. had. occurred. to 
agree that the Yo per. cent; bonus distribution. made a few 
years ago Was not wie, but jt was done in good. faith and on 
the best advice, and shareholders would eventuaily reap. the 
benefit. Siemens Bros; Dynamo Works Co. was a separate 
concern, but all the shares were held by Siemens Bros. & Co, 
The report was adopted. 
Mr. E. Gareke (chairman), presidmg at 
Shropshire, the annual meeting on May J6tn, said that 
. Worcestershire, tbe revenue account showed a marked mi- 
and Stafford. provement, but it had Leen thought better 
shire Electric to strengthen the position of the company 
Power Co. by increasing the reserve than to рау a 
dividend on the ordinury shares. The jn- 
creuse in load had been progressive, and it was expected that 
the Smetbwick, Dudley, and Kidderminster stations would 
be fully loaded next winter. During the year an agreement 
to purchase the undertaking of the Redditch Urban District 
Council had been entered into; this awaited the approval af 
the Ministry ot. Transport. It had been arranged to take 
over the station as from April Ist, 1923, and the Council had 
the option of re-purchase at the end of 72 years., This acqui- 
sition would reduce the all-round costs of veneration and dis- 
tribution, and enable supplies to be afforded to fresh districts. 
The company had a Bill before Parlii ment to secure lighting 
powers in. the whole of the remainder of its statutory area in 
the South-West Midlands Electricity District, where orders 
were not already held by other bodies. — The scheme also 
involved the linking-up of the company's stations with those 
of the Birmingham Corporation. and the erection of a power 
station at. Stourport. 


Speakine at the annual meeting on May 


Richardsons, 17th, Mr. D. B. Morison (chairman and 
Westgarth and managing director). referred to the steps 
Co., Ltd. taken by the directors to put ihe company 


ot sound financial position, including the 
Investment of. £100,000 in War Stock for the protection of the 
vumulative. preference shareholders. Mention. was also made 
of the allocation of £100,000 for the development of the in- 
ternal combustion еп ипе. It was impossibte to over-estimate 
the beneficial eect of this crovision. "Ihe. company had 
recently secured. a licence’ to manufacture. the Doxford 
opposed-pisten engine, which had given highly satisfactory 
service in high-power cargo boats. Mr. Morison announced 
his impending. retirement and expressed his gratification at 
the mauguration of the staff. benevolent fund. 


The annual meeting was held on May 

Johnson and Vth, at Winchester. House, E.C. Mr. 
Phillips, Ltd. W. Claude Jchnson, who presided, first 
reviewed the financial results as stated in 

the report. From the balance sheet it wonld be seen that 
the share capital and debenture stock. remained the same as 
in the previous vear, but there was an additional item this 
vear, ves, reserve re debenture sinking fund, £15,226; this 
sum had. been eet. aside out of the profits of the vear and 
applied. to the redemption of £15,226 of the eight per cent, 
first mortgage debenture stock in ueeordance with the terms 
of the debenture trust deed. The sundry ereditors and re- 
serve for contingencies at £77,514. showed a reduction. pf 
£55,000 odd, их compared with the previous year, and no 
less than £583,000, as compared with the sitne item in the 
accounts two sears ago. On the other side of the account, the 
amount for sundry debtors, £138,065, also showed a decrease 
of some £120,000 odd, as compared with the previous year, 
and was £200,000 Jess than it was two vears ago. The ex- 
planation of these figures was that, owing to the terrible 
slump that set in about two years ago and the consequent 
falling off of orders, they had converted a large amount of 
debit balances and кіоск into cash, and again in turn. from 
eash into investments. The book value of investments now 
amounted to £153,095, or within a few nounds £100,000 more 
than at that time last year, and with the exception of about 
£5.00), the whole of that sum was invested in gilt-edged 
Government securities, which. had all appreciated in value. 
There was alao а «uin of over. £52,000 in cash апа bills re- 
ceivable, which, with the investments, made a total of £235,000 
of liquid assets. It might be thought, in considering. those 
figures, that they had too much money in the business, but 
he would point out that that position had been brought about 
largely by the depression in trade, which thev all hoped 
woud not last long, in fact there were already distinct indi- 
cations of a steady improvement in trade generally, and in 


at their disposal. 


their case particularly. They bad excellent. prosoects of getting 
some large orders on their books in the near future which 
they would not be able to undertake were they not in such 
u strong financial position. It was also very desirable to have 
large cash resources in these days of unexainpled compet. 
tion, as they never knew to what length some manufacturer 
might go in cutting prices to keep their works running. He 
hoped, and believed, that they were on the eve of a great trade 
revival; they could then be much gratified that they were w 
such a strong finaneial position. 

Mr. John Macgreger, the managing director, in secondu, 
the motion, said he would like to emphasise the remarks о 
the chairman us to the strong financial position. of the com 


- pany, and to further explain the necessity for keeping the 


assets us liquid. as possible. For the last two years, thete 
had been strong evidence of the growing demand ап the 
Eastern. und tar Eastern markets for the manufactures af 
this country, and only the political and financial position had 
kept back the huge orders which must ultimately come to 
this country, in which they were bound to participate. Their 
home demands and requirements were alinost in. the. sume 
position, and only awaited more settled conditions to frucuty 
into orders; then they would require all the liquid. rescuress 
Meanwhile, the capital was not lying ide 
but had been profitably invested. After all they were a manu- 
lacturing concern, and it was work they wanted to empty 
every pound of their capital. He was pleased to say that the 
outlook was rather brighter, and they were in a position to 
deal with any business that might come along. 

The report was adopted. | 


The annual meeting was held on Mas 

Lancashire l'th. The chairman (Mr. Alfred Shep 
Electric Light & herd), in moving the adoption of the re. 
Power Co., Ltd. port and accounts, which were = reviewed 
| in our last issue, said that there had been 

a satisfactory increase in the earnings of the Parlamentan 
company, enabling the reserves to be strengthened, This 
was the first full vear of operation of the two 10,000-K W. rets, 
which had been installed in 1021; the completion of Шен 
comcided with a great expansion of the company's сори, 
and enabled the company to attain а high position. ain the 
country as regarded ейт епсу and economy of generation 
The coal consumption per kWh generated had been reduced 


‘from 2.19 Ib. in 1921, to 1.86 lb. in 19223. The sale of energy 


represented an increase of 50 per cent. upon that of 1921, tue 
principal expansion being in bulk supplies, and supplies to 
the textile industry. The consumers had had the fuil benent 
of the improved efficiency ; the company's additional profit was 
entirely due to the increased output. In consequence of cen- 
tracts entered into with Manchester and Rochdale, a sub- 
stantial commencement had been made with the laying ef 
33,000-V mains between Barton and Hill Top, Walkden. The 
supply from Manchester. would probably be available in the 
coming autumn. The speaker referred to the formation of 
the South-East Lancashire Advisory Board, and said that it 
was anticipated that a similar beard would be established fi: 
the Mid-Lancashire area, in. which the cempiny abo ha! 
powers of supply. 

In conclusion he ssid that the continued. expansion of 
electrical business was such as to justify. the fullest conhdence 
in the continued su cess of the company, 


Mr. P. D. Tuckett presided over the 

Urban annual meeting, held at | Winchester 
Electric Supply House, B.C., on April d6th.. He sud that 
Co., Ltd. the a^counts. showed n very satistactors 
growth of profits, and if at n later stage 

the shareholders approved. the proposals which the directora 
Were putting forward, he thought thew would. find the posi- 
tion of the company. equally improved in other respects. 
With their gross profits increased. by some £26,000. and the 
fixed charges shiaht!y reduced, they had a net profit. «f 
£62,584, which, with the £5,619 brought forward, gave Шеш 
an available balance of £61,953, after deducting the talf- 
year's preference dividend paid last November. During the 
vear, in common with other electricity supply undertakines. 
they had felt the benefit of the fall in costs combined with 
the higher prices which they. so badly needed and were & 
long in getting, but although their coal and wages bis 
showed a substantial and welcome reduction, they were stil. 
respectively 48 per cent. and 131 per cent. higher than the 
figures ruling in 1914. To what extent they might be able 
to effect further reductions in costs remained to be seen. In 
the long run of course thev had every expectation of effecting 
further economies by taking advantage of the асте 
afforded by the extending range of bulk supplies or bv the 
growth of load enabling them to install new and more efficient 
plant. Apart, however, from these more remote economies 
he wanted them clearly to realise that there was no lonxer 
any possibility of large general reductions in their coste such 
as they had recently experienced. Turning to the other aide 
of the account, their higher rates of charge were in fone 
throughout last vear. In some instances they had recently 
reduced them. and in others they looked forward to domne 
so ав soon as the conditions warranted it so that. apart from 
the gradual increase of revenue. which they might expect. to 
derive from the growth of the business, and the benett 
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which they .would this year derive from the shorter period 
of summer time, there was no prospect of any such increase 
in the revenue as they had realised during the last two 
vears. Nor was it necessary that there should be, provided 
they continued to muke steady progress, for they had now 
reached the stage where, subject to the arrears of preference 
dividend, they were in u position to contemplate the pay- 
-ment of a sinall ordinary dividend. Small undertakings like 
theirs could -not expect to cumpete in price with the larger 
undertakings with which they were too often compared, but 
it would be altogether deplorable if for this reason their usc- 
ful activities were to be again paralysed just as they were 
emerging from the depressing conditions in which so many 
of the smaller eompanies stood a few years ago. He was 
calling attention to that aspect of the position, because there 
were Not wanting indications of a short-sighted agitation to 
forze them to reduce prices prematurely or in excess of what 
they could afford, but he felt sure that such attempts would 
receive little sympathy from the Electricity Commissioners, 
who knew that they were doing all in their power to extend the 
business and bring about reductions. ‘hey had recently 
been enabled to shut down their Weybridge station by taking 
a bulk supply from Twickenham, and at the instance of the 
Electricity Commissioners they were now arranging to take 
а bulk supply at Twickenham from the Metropolitan Co. 
These changes and others which they hoped to make would 
ultimately reduce .their costs and be for the benefit of their 
consumers, but at the start the initial expense of the change- 
over from direct-current to alternating-current increased their 
costs, so аё he hoped their consumers would be willing to 
show the same measure of patience which they had had to 
exercise in the past when they were so long deprived of the 
relief to which they were entitled and of which they were so 
urgently in need. With the passage of last year's Electricity 
Supply Act the Ministry of Transport obtained the necessary 
powers to sanction their maximum rates independently of 
the harasring restrictions imposed by the Statutory Under- 
takings (Temporary Increase of Charges) Act, 1918, and he 
was glad to say that in all their undertakings they were now 
working under Orders so granted and were consequently at 
liberty to earn and pay ordinary dividends. It was a great 
relief to them and to the whole industry to feel that the 
passage of that Act had terminated the period of legislative 
uncertainty from which they had suffered during the past 
few years, and he sincerely hoped they might now enjoy a 
period of freedom from legislative interference, so that they 
might concentrate their attention on the development of the 
business. Their Newton Abbot undertaking had been pur- 
chased by the Newton Abbot Urban District Council on be- 
lialf of the Torquay Corporation under powers contained in 
the Torquay Corporation (Electricity) Act of last year. It 
was bought on the basis of “a fair and reasonable price, 
and they were disappointed. not to have received more than 
the £59,275 awarded them by the arlatrator, for although 
that represented the return of their £66,000 capital expendi- 
ture less a reasonable deduction for depreciation, 26 afforded 
them à Бу no means adequate compensation for the loss of 
the £7,000 gross profit which the undertaking yielded them 
last year, more particularly as under the debenture trust 
deed they were obliged to anply it in redeeming 44 per cent. 
debenture stock. During the past vear all their undertakings 
had done substantially better with the exception of Cornwall, 
and there, as he told thern last vear, there could be no possi- 
bility of their doing better. The recent substantial rise in 
the price of tin had had a most encouraging and marked 
effect in reviving the activities of the mining industry, on 
which their prosperity so largelv depended, so that, although 
"thev expected: that it would still be some consideralde time 
before they obtained anything like the full benefit of the 
revival, the outlook was happily very different from what it 
had been. Over all their undertakings they connected an 
additional 718kW during the vear, a considerably less addition 
than in previous years. but trade depression militated against 
power connections, and consequently а much larger propor- 
tion of their connections were for lighting. Excluding 
Cornwall, they sold over half-a-million additional kWh, 
whilst Cornwall sold over three-quarters of a million less, 
its output for the vear having fallen by 12 per cent. as com- 
pared with 1921, andby no less than 72 per cent. as com- 
pared with 1920. They had no anxieties as to the future of 
the business, provided they were free to conduct it on com- 
inercial principles. There was still ample scope for develop- 
ment, and all the tendencies were in favour of the extended 
use of electricity. 

- Mr. H. B. Grotrian seconded the motion and the report 
was adopted. Subsequentlv a series of extraordinary resolu- 
tions were agreed to providing infer alia for the immediate 
cash payment of one year’s arrears of preference dividend, 
on the condition that the preference shareholders would 
forego the- remaining three years’ arrears in: consideration of 
the rate of dividend being raised from 5 per cent. to 6 per 
cent.; for splitting the shares into £1 shares. and offering to 
purchase from the holders their funded dividend certificates 
at 10s. in. the £. instead of letting them take their chance of 
having them redeemed over a term of vears by an annual 
appropriation of £1,250 out of the profits remaining in anv 
year after payment of the current vear’s preference dividend 
апа any arrears thereon. 


: Mr. A. M. Quill (chairman) presided at 
Madras Electric the annual meeting on May 2nd. In pre- 
Tramways senting the report and accounts he said 
(1904), Ltd. that owing to the different rupee Lasig of 
caleulation and the strike which occurred 
during 1921, any comparison between the latter year and 
1922 was valueless. During the year the undertaking had 
been maintained in good repair out of revenue, and the 
property account had been increased by £6,349 by expendi- 
ture on extensions which were opened for trafhc on December 
20th, 1922. The acceleration of services thus effected should 
assist in overeoining the competition of the motor omnibuses 
in the district. The company had represented to the Cor- 
poration that before the scheme of extensions, provisionully 
agreed upon, could be commenced, it would be necessary 
to have assurances of lower taxation and restriction of com- 
petition. Since the close of the financial year the balance of 
the ordinary share capital had been issued, viz., 3,548 shares 
of £5 each, producing £17,740. This had been applied to the 
reduction of loans shown in the balance sheet. 


m The operating profit for the year 1922 
Shanghai Elec: was £96,995, us compared with £93,080 
tric Construction for 1921. The total profit ‘was £113,300, 
Co., Ltd. plus £6,961 brought forward. Provision 

for Corporation Profits Tax requires 

£5,009; reserve for renewals, £15,000; initial grant and 
unnual contribution to staff provident fund, £2,532. Two 
interim dividends, each of 6 per cent., have been paid, 
absorbing £48,000, and a final dividend of 8 per cent., less 
income tax (making 90 per cent. for the year) is recom- 
mended, requiring £32,000, and leaving to be carried forward 
£17,029. The loss by depreciation of subsidiary coinage in 
1922 was £139,754, which is equal to nearly 35 per cent. on 
the share capital. This is an inerease of £46,027 as com- 
pared with the preeeding vear, and it is satisfactory that, 
although the company has to that extent lost the benefit 
which would otherwise have accrued from its growing 
traffics, profits have been maintained. The volume of traffic 
during the current year has increased, and it is hoped that 
means of counteracting the currency depreciation to some 
extent will shortly be found. A concession from the Muni- 
cipal Council for the extension of the company's system under 
railless traction has been drafted, and it is anticipated that 
negotiations with regard to it will be completed at an early 


‘date. Arrangements for the reorganisation of the undertak- 


ing and finances of the Singapore Electric Tramways, Ltd.. 
аге in progress. — Neyotiafions with the Municinal Commis- 
sioners of Singapore have advanced sufficiently to ermit of a 
new traction. ordinance being prepared and forwarded to 
Singapore for promotion in the Legislature. It is intended that 
à new company, in which this company will have voting con- 
trol, should be formed, and that funds for the re-equipment 
of the undertaking should be provided by an issue of deben- 
tures guaranteed by this company, which is to receive a half 


share of the profits. 


The meeting is to be held on May 30th, in London, and an 
extraordinary general meeting will follow, at which it will he 
proposed that each of the 40,000 shares of £10 each ehall be 
sub-divided into ten shares of £1 each. 


Pernambuco Tramways and Power Co., Ltd.—The report 
for 1922 states thut the gross receipts were £310,486 and the 
working expenses £230.701, leaving net receipts £79,785. plus 
£1.108 brought forward. Eight per cent. prior lien deben- 
ture interest absorbed £29,631; 5 per cent. debenture interest, 
£51,149; 8 per cent. notes interest, £16,000; amortisation 
fund, £1,500; leaving a debit balance to саггу forward of 
£17,574. Brazilian exchange has again adversely affected re- 
sults in sterling. During the current year the gross and net 
currency results continue to show improvement. The-rate of 
exchange, however, 1s stil adverse to improvement in 
sterling. | 


Colombo Electric Tramways and Lighting Co., Ltd.—The 
profit for 1922 was £54,916, out of which £16,500 has been 
put to reserve and renewal fund. A dividend of 15 per cent., 


free of tax, as in the preceding year, is recommended, leaving 
£18,789 to be carried forward. i | 


British Electric Traction Co., Ltd.—A final dividend of 
3 per cent. on the ordinary stock is Announced, making 5 per 
cent. for the year, as against 4j per cent. for the previous 
vear. | 1 Ra 


Belgian Company.—At the recent annual meeting of the 
Société Internationale d'Energie  Hydro-Electrique, in 
Brussels, it was decided to increase the capital of the com- 
pany from 90,000,000 fr. to 195,000,000 fr. At the same time 
it was resolved to increase the number of directors to 90. and, 
according to a Brussels report, the Rt. Hon. Sir Hamar 
Greenwood, Bart., Mr. Claud P. Serocold, of the London 
Stock Exchange, and Mr. Edward R. Peacock, director of the 
Bank of England, were added to the board. 


STOCKS AND SHARES. 
TUESDAY EVENING. 
Tur. Whitsun holiday laid a certain restraint upon Stock Ex- 
change business beforehand, and to-day, Tuesday, it cannot 
be said that the markets have vet fully pot into their stride 
again. А good many orders. accumulated during the week: 
end, and. the execution of this. business pave the House a 
couple ef fairly busy hours during the morning. Later, how- 


ever, animation. tailed off, and members were left looking at 


cach other, asking when a real revival might be expected. 

Every week produces fresh evidence of the willingness of 
the public to take sound. stock at reasonable prices, and the 
latest example is the manner in which the South Wales Elec- 
trical Power 6 per cent. debenture stock offered at 98 was 
snapped up. Allotments were promptly dealt with, and the 
price opened at 4 premium, from which it has improved to 4 
premium; the prospect is that this price will be exceeded in 
the near future, tor apparently a fair. proportion. of staus 
applied. for the issue. North. Metropolitan. Electric 54. per 
cent. debenture has strengthened to 4} premium, and other 
new issues of this character are more . ditlieult to buy than 
they are to sell. 

Home Railway stocks are somewhat undecided, and an im- 
provement towards the end of last week became lost in a fairly 
general dulness which overspread the market later on. Under- 
grounds were nct. affected. by this, and the price of Metro- 
politins rose to 734 before it lost the fraction. Districts are 
up l} at 56. Underground £1 shares strengthened a trifle, and 
the other electrical railway issues are all very firin. 

Amongst electricity supply shares, Charing Cross streng- 
thened to 111, Westininsters to 841, Smithfields to 4. and South 
Metropolitan 7 per cent. preference to 25s. London Electric 
Supply ordinary can be obtained at 4 13/16, giving a уе of 
64 per cent. on the basis of the 10 per cent. dividend recently 
paid, which was 6 per cent. higher than that of the previous 
twelve months. Metropolitan Electric ordinary in their split 
forin are on offer at 295, 9d., the return in this case being 52 
per cent., taking the last paid 84 per cent. dividend as the basis 
of calculation. | Exdinundson's. preference at 4% are 78. 6d. 
higher. Urban preference at 44 are ex the dividend on account 
of arrears, | Neweastle-on-Tyne preference rose to 16s. 3d. ; 
Bournemouth and Poole ordinary are up to 31s. 6d. County of 
London new ordinary аге a little easier at 13s. 6d. premium. 
Llanelly 6 per cent. preference have advanced to Ys. 

The Electric Supply Corporation is sending out notices to 
its shareholders convening a meeting for Thursday in this 
week for the purpose of considering, and if thought fit, of 
passing @ resolution increasing the capital of the company to 
the extent of an additional £200,000. The board considers this 
а favourable time for raising a‘ditional share capital and of 
paying off at once the 5 per cent. debenture stock, which must 
їп any event be redeemed in 1929, [t is proposed to issue as 
soon ав possible £150,000 of 6 per cent. cumulative preference 
shares and £50,000 in ordinary shares. Details as to prices, 
£e., will no doubt be forthcoming at the meeting. 

Mexican Light & Power common and preferred stocks have 
both put on ancther 5 points after their rises of similar amount 
lust week, thus making 10 in a fortnight. The improve- 
ment is due to the expectation that the American Government 
is on the point. of giving that official recognition to Mexico 
Which has been hoped for over so long a period, and Which, 
его, has seemed so elusive. Other Mexican utilities are 
steady. The. tramway companies’ bonds show no changes, 
Anglo-Argentine Tramways 5 per cent. debenture stock ік а 
little harder, and the first. preference at 3 5/16 have recovered 
their loss of last week. — British Blectric Tractions are un- 
changed at 744 апа 100 for ordinary and preference respec- 
tively, business being done fairly frequently on the basis of 
these quotations. 

Babcock & Wileox are now quoted ex rights, and the ordi- 
nary share capital being doubled, the price of the shares in 
the market. is, of course, divided bv two, making it 91. 
British Insulated at 24 are firmer, and General Electric prefer- 
ence unproved to 22s. Yd. India-rubber shares, on the other 
hand, went a trifle lower to 139. 9d. Siemens remain at 
Its. Sd.) but there has been a little recovery in the preference 
shares at 23s. 6, and the debenture stock remains at Sf. 
Tuesday's meeting bad no effect. that dav, upon the prices, 

Brush ordinary are offered at 7s. 9d., at which the return 

on the money m 73 per cent. on the basis of the last paid 10 per 
cent, dividend. Both the company’s debenture stocks are a 
couple of points ар at 91 and м) respectively, 
. Ihe cable group ts exceedingly placid, and in the Wireless 
ae и picked up to 23. Canadian Mareonis are 
Us, M. ber shares show а modest rally in consequence of 
the raw material bracing up to ls. 24d. per lb. Iron and steel 
shares, with armament and coal descriptions, maintain a firm 
front, without attracting much business to them. 
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SHARE LIST OP BLECTRICAL COMPANIES, 


Home ELEOTRICITY COMPANIES. 


Brompton Ordinary T sie 


Charing Cross Ordinary EE 


do. do. да. . 
Chelsea ... Sy. юз е 
City ої London _... 


do. do. 6 % Pref. ... 
County of London T wee 
do. do. 6% Pref.... 


Edmundson's Ordinary ... sis 

do. 6 % Pref, 5 
Kensington Ordinary ... mae 
London Electric ... sx sei 


do. do. 6 96 Pref. ... 
Metropoliten T Mes Vei 
do. . 44 96 Pret. 
Newcastle-on-Tyne Ordinary ... 
do. b % Pref. ... 
do. 7% Pref. ... 


Notting Hill, 6 per cent. Pref.... 
North Met. Elec., 6 % Pref. ... 
Urban Ordinary ... 


do. b 96 Pret. ... 
Bt. James’ and Pall Mall FN 
South London eas ee 


South Metropolitan Pref, жее 
Westminster Ordinary ... өз 
Whitehall Elec. Invst., 74% Pf. 


Central London Ord. Assented 
Metropolitan ine x dao 


do. District... ста 
Underground Electric Ordinary 
do. do. “A” 
do. do.. Income 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref. ... eek 
do. Def. ... sis 
Chile Telephone ... РА m 
Cuba Bub. Ord. ... ame ai 
Eastern Extension is aids 
Eastern Tel. Ord.... vis РРА 
Globe Tel. and T. Ord. ... ite 
do. do. Pref... E 
Great Northern Tel. ... T" 
Indo-European ... sis PEN 
Marconi  ... wee ^ eee 
Oriental Telephone Ord. ia 
United R. Plate Tel. ... 
West India and Panama 


Western Telegraph zm ux i 


10 
10 


HOME AND FOREIGN Trams, &c. 


Anglo-Arg. Trems. First Pref. 


do. do. 2nd Pref. 
do. do. 5 % Deb. 
British Electric Traction Ord. 
do. do. 6 96 Pref. 


Brazil Tractions... ies us 
Brit. Columbie Elec. Rly. Poe. 


do. do. Preferred 
do. do. Deferred 
do. do. Deb. ... 


Lond. & Bub. Trac. 5 % Pref. 
London United Tram. Deb. ... 
Mexico Tram. 596 Bonds  .. 


do. 696 Bonds  .. 
Mexican Light Common -— 
do. Pref. ... T 
do. lst Bonds  ... 


5 
5 
Stock 


100 
Btock 


MANUPFAOTUBING COMPANIES 


Baboook & Wilcox m v 
British Aluminium Ord. й 
British Insulated Ord. ... s 
Callenders... Е О ii 
до. 68 Pref. M. . Ages 
Crompton Ord.  ... "T © 
Edison-Swan з ani — 
do. do. 6 % Deb. ..  .. 
Electrio Construction ... -— 


English Electrio ..  ... ... | 


do. do. Prof. ... еве 
Gen. Elec. Pref. ... i we 
do. Ord. ... T $i 
Henley a T. -— sss 
до. 4àPref. .. ... "Y 
India-Rubber ‘as m sae 
Met.-Vickers Pref. wee eas 
Biemens Ord. dhe ces dis 
Telegraph Con. sos ese ven 


ааа аа eorom ы ы 


Dividend. 
— 
1920. 1931. 
6 6 1044 
14 84/6 924 
6 6 62 
7 1 74 
10 10 18} 
10 10 1874 
10 10 19 
6 6 114 
21 93 B0 
10 10 824 
25 16 al 
їз 19 9$ 
8 8 7i 
Nil Nil 6/- 
10 20 18 
6à 193 8, 
Nil бё 2H 
5 5 823 
44 — 744 
6 6 100 
Nil Nil 61 
б 6 814 
b 98. 74 
8 194/. 884 
4 4 81 
9) э 1l. 
4 4 654 
Nil Nil 84 
Nil Nil 62% 
Nil Nil 818 
Nil Nil 614 
Nil 6 164 
15 90 9} 
10 6 20/9 
15 15 24 
15 16 97k 
б 6% 93/. 
10 6 2 
10 Nil 4/8 
6 6 64 
10 10 28/9 
8 6 7/6 
6 6 20/6 
6 & 339 
10 6 19/6 
15 16 8°, 
tt € 4 
l0 — н 
8 8 93 
10 10 16/3 
90 390 264 
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Nom. ————~._ May 29. Rise ог 
4 1991. 1922. 1933. 
1 19 18% 86/6 
5 9 м 113 
5 44 4% 4 
1 6 10 u 
1 14 15 954 
1 6 6 98/. 
1 8 10 33/9 
1 6 6 23/. 
8 Nil — 24 
5 12/. — 44 
5 10 19 al 
8 4 10 42 
5 6 6 bà 
1 т 68 99/. 
1 44 4 18/. 
1 Nil 2 7/8 
1 5 6 16/8 
1 7 7 94/6 
10 6 6 9 
1 6 6 lh 
• 8 Nil — 12 
5 93 — ха 
5 19 14% п 
1 7 10 13 
1 7 1 li 
6 10 19 92 
1 7% 7 19/6 
Home RAILS. А 
Stock 4 4 73 
m + 3 78 
í 1 8 56 
10 Nil Nil 34 
1 Nil Nil 8/6 
Stock 4 6 97 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Headers are invited to submit particulars of new er improved devices and apparatus, which will be publiehed 
if considered of sufficient interest, 


A Novel Contactor Relay. 

In the contactor type motor-control gear, made by Messrs. 
W. H. ALLEN, Sons & Co., Lrp., Queen's Engineering Works, 
Bedford, the use of dashpots for obtaining a '* time-lag "" be- 
tween the operation of successive contactors has been aban- 
doned. 

In its place, the firm has introduced a mercury relay which 
is certainly simpler than a dash-pot and less likely to give 
troubie. 

As will be seen from fig. 1, this relay (A), which is rect- 
angular in shape, is mounted upon the right-hand side of the 
contactor-switch, being swung through an angle of 90 deg. by 
the action of a small bar, mounted upon the contactor arm, 
against a pin fixed to an extension of the relay spindle. 

Fig. 2 illustrates the action of the relay. The left-hand illu- 
stration shows the device ut rest—inactive. The mercury, 
when the relay is swung over, falls into the channel and 
gradually trickles through an adjustable valve into the part 


Fig. 1.—Contactor Firrep With Mercury RELAY., 


“ INACTIVE. . ACTIVE. 
Fic. 9.—.AcrioN OF RELAY. 


of the chamber containing two contacts, eventually closing 
them. The leads from these contacts ure connected to the 
operating coil of the next contactor which is, of course, ar- 
ranged in the same way. 

The contactor itself possesses all the usual features. The 
contacts of the main circuit meet in a rolling motion and by 
reason of their special shape sparking takes place only at 
their horns, thus affording protection to those parts where 
the main contact is made. А powerful magnetic blow-out 
embraces the tips for the purpose of immediately quenching 
the spark. The cheeks of the coils are so hinged as to facili- 
tate inspection and replacement when necessary. 

The design is registered under Patents Nos. 4,959/22 and 
1,769/98, 


Lifeboat Illumination. 


Among the recommendations contained in the report of the 
‘Merchant Shipping Advisory Committee is one dealing with 
the illumination of lifeboats upon launching. Apart from the 
aid thus afforded in transferring people from a sinking ship to 
the boats, the illumination has a certain psvchological effect 
Which cannot be ignored. A device for lighting a lifeboat 


upon launching has been developed by Messrs. T. BLAIR AND 
Co., ship repairers, &c., King Street, West India Dock Road, 
E.l4. Upon the gunwhale of each boat are pivoted two 
battens, upon the ends of which are fixed two 4-V electric 
lamps. These are supplied with current from a small accumu- 
lator battery which is capable of maintaining the illuminaticn 
for 24 hours. A float attachment is fitted to the stern of the 
boat, so that immediately the craft reaches the water, the 
lights are switched on. Auxiliary switches are also provided 
so that the lamps may be extinguished if they are not required. 
The arms bearing the lamps may be tucked away under the 
gunwhale or raised to illuminate a larger area. The designers 
of the system are anxious to make arrangements for its sale 
or manufacture under licence. 


A New Corrosion-proof Switch. 

To complete its range of corrosion-proof fittings, the Sr. 
HELENS Caste & Russer Co., Lb., Warrington, has designed 
a new switch, which is illustrated in section in fig. 3. 

The general principle is the same as in the firm's other cor- 
rosion-proof fittings, i.e., the cable ends are brought into an 
inner chamber and sealed by means of a semi-fluid compound of 
a Waterproof and insulating nature. An ordinary rotary switch 
is employed and the revolving contacts are operated by a 
knob on the cover, the sides of which dip into the eompound 
and so prevent corrosion attacking the metal parts. The body 
of the switch is substantially made in tough ebonite, and is 
provided with extension pieces for fixing to walls, &c. The 
revolving cover, which is also made in strong ebonite, is 
screwed on to the rotating contacts by means of the existing 
screw which ordinarily holds the knob. The switch is eusily 
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Fic. 3.—A Corrosion-Proor SWITCH.. 


and quickly wired, as the contacts and porcelain base can be 
removed as u whole, being fixed to the body by means of two 
screws. ‘The switch can be supplied for 5, 10 or 15 amperes. 
Although the semu-fluid compound is sufficiently waterproof io 
prevent moisture or corrosion entering the inner chamber, it 
is recommended, us an additional safeguard and to prevent 
water collecting on top of the compound, that a small amount 
of soft Chatterton compound be pressed into the opening 
through which the cables are taken. 

A provisional patent has been taken out for this new design. 


A New Electromagnetic Compass. 


A development of the new “earth induction compass ' 
similar to that designed for airships but intended for vessels 
ut sea has been practically completed by Dr. L. J. Briggs 
and Dr. Раш R. Heyl, of the U.S. Bureau of Standards. 

Two direct currents are generated by revolving two pairs 
of brushes at a speed of about 1,400 revolutions per minute 
in the magnetic field of the earth. The instrument is so 
adjusted that when set for a compass bearing the currents 
flowing from each pair of brushes are equal and produce no 
effect on a galvanometer. If the instrument turns even 
slightly, one current becomes stronger than the other and the 
dial needle is deflected. 

The advantage of the instruments for war vessels is that 
while the generator may be put in a fighting top at the great- 
est possible distance from any effect of the magnetism of 
the metal of the ship, the control dial may be on the naviga- 
ting bridge. In contrast to the gyroscopic compass, now in 
use on many vessels of the navy, the new compass is inex- 
pensive, and within the reach even of the smaller merchant 
craft.—Scrence Service. 


883 


THE ELECTRICAL REVIEW. _ [Vol. 92. No. 3,874, Mar 25, 193. 


EA na 


ARBITRATION IN THE ELECTRICITY SUPPLY INDUSTRY. 


By J. W. THOMAS, 


B.Sc, A.M.LE.E. 


Now that the smoke of battle has cleared away, it is 
possible to consider more dispassionately the crisis 
throngh which the electricity supply industry has 
recently passed, and to attempt to understand the Issues 
which were involved and evaluate the results of the 
settlement. 

What must have struck an impartial observer was 
the gradual shifting of the issues as the crisis developed 
und the relegation of some of the original questions in 
dispute to the background. The primary cause of the 
trouble was, of course, the working agreements which 
had been arrived at between the E.P.E.A. and certain 
trade unions of manual workers. 

Any attempt to enter imto a detailed discussion or 
justification. of these agreements would lead us into 
controversial by-paths which we are anxious to avoid, 
and, seeing that a satisfactory understanding with 
regard to them has been reached, it is undesirable that 
we should re-open the subject. — It may, however, be 
stated that the members of the E.P.E.A., on learning 
the emplovers’ objections, endeavoured to place them- 
selves in their position, and to appreciate their point 
of view without necessarily agreeing with it. Con- 
versely, we believe, many employers, though differing 
perhaps as to methods, were not altogether unsyinpa- 
thetic to the objects which the E.P.E.A. had before it 
when it entered into these agreements. It may be 
openly stated that the Association had no aggressive 
intentions, but was merely anxious to come to an 
understanding with the workmen for the purpose of 
maintaining peace in the industry and the upholding of 
joint agreements arrived at by employers and employed 
on the Whitley Councils in the electricity supply 
industry. However much the wording of the agreements 
may be criticised, that was the spirit which animated 
them. 

Experience has taught the E.P.E.A. that, although 
many authorities were prepared to adhere to national 
agreements, there were some which were not, and as no 
legal coercive measures could be emploved against them, 
there was no other alternative but for the Association 
to adopt the ordinary trade-union method of applying 
economic pressure. Joint action with other trade 
unions was 2 method of making this pressure effective. 

The dispute at Halifax was an illustration of a case 
where such agreements might be necessary, ns it was 
al«o an instance of an authoritv refusing to ndhere to 
the agreed decisions of the Board. Further than this. 
however, it was typical of the dangers which were likely 


to arise consequent upon the Board's suspending 
operations. Without being dogmatic on the point, we 


should be safe in asserting that had the rupture not. 
occurred, the Halifax dispute would probably not have 
arisen, and certainly not in the way it did. "The main 
contention put forward bv the Corporation before 
taking action against the staff was that, together with 
other Corporations, it had been pressing for a revision 
of the schedule, and that the suspension of the National 
Joint Board's activities and the interruption of the 
negotiations had increased the delav and left it with 
no option but to take matters into its own hands. In 
the opinion of the writer, the decision of the Corpora- 
tion was not merely erroneous, but was highly unwise, 
as it both served to complicate the issues and to confirm 
the suspicions of the staffs that there were manv elec- 
tricity authorities that were only too glad to seize the 
opportunity of making the breakdown of the Board 
the excuse for cutting down salaries. And it is not 
open to doubt that had a stand not been made by the 


* We understand that the opinions expressed in this article 
by the Asststant General Secretary of the E.PLB.A. are his 
awn, and not necessarily those of the Association. —Eps, 
Etec. Dev. 


Association, Halifax would have been followed by other 
authorities which were anxious to sever their allegiance 
to the Boards, and to make arbitrary adjustments to 
the national schedule. 

The Halifax dispute may then be regarded as the 
critical turning-point in the controversy with the em- 
ployers on the working agreements, as it had the effect 
of deflecting the main discussion and focusing Jt upon 
a new but closely-related issue. The Association could 
not but feel that the dismissal of the men at Halifax 
had a vital relation to the deadlock on the Board, 
and there were clearly two tasks to be accomplished 
upon which the whole strength of the Association must 
be brought to bear:— 

(1) The reinstatement of the men who had been dis- 
missed. 

(2) Radical improvement. of the Whitley machinery 
in the industry which would make a repetition of the 
Halifax dispute rare or even impossible in the future, 
and which would provide for decisions given by the 
Boards being made effective. 

It was with these objects in view that the Association 
balloted its members, with very satisfactory results. 

Following upon the request for the Ministry of 
Labour to intervene, a conference with the emplovers 
was arranged, und terms of settlement were agreed. 

The result of the conference is now common know- 
ledge. As regards object No. 1, the terms of settlement 
Included an agreement that the employers on the 
National Board would co-operate with the staff in using 
their best endeavours to secure a settlement of the dis- 
pute, and the reinstatement of the men who had been 
dismissed. Failing this, they would do their utmost to 
arrange for them to be absorbed into the industry in 
positions commensurate both as regards status and 
salary with those which they held at Halifax. 

It was obvious that as far as object No. 2 was con- 
cerned, the first step was to re-establish the National 
Joint Board, and before this could be accomplished it 
was necessary to arrive at an understanding on the 
question which had been the primary cause of the break- 
down, viz., the working agreements between the 
E.P.E.A. and other trade unions. As the negotiations 
on this issue had made considerable progress previ- 
ously, a satisfactory understanding was soon reached. 
and in the writer's opinion the terms of settlement 
reveal how narrow the gap really was which separated 
the two sides. This fact in itself is conclusive evidence 
of the need of some improvement in the machinery of 
conciliation of a kind similar to that agreed upon 
during the conference. This brings us to the main item 
in the terms of settlement, vz., the agreed acceptance 
of the principle of arbitration, and it is upon this that 
some explanation is desirable. 

Two important questions naturally arise: (1) How 
far electricity authorities, particularly Corporations, 
сап and will bind themselves to agree to arbitration 
as a regular practice. (2) To what extent, and under 
what circumstances the principle of arbitration сап be 
applied. 

As far as delegated powers to act on behalf of elev- 
tricity authorities in general cun be given, it is pre- 
sumed that the emplover representatives on the National 
Board were justified in agreeing to arbitration, but all 
who have had dealings with municipalities will be 
aware of the reluctance with which they part with any 
of their authority, and it тау be found that when the 
test comes, some Corporations mav not consent to 
follow the lead given bw their representatives, 

Another moot point will be the extent to which Muni- 
cipal Councils сап bind themselves or their. successors 
to such a principle. 

The suggestion has been made that if the arbitzrad2on 
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clauses are inserted in the schedule which deals with 
salaries and conditions and differences arising there- 
from, there will be no insuperable difficulty in securing 
the adhesion of Corporations to the principle of 
arbitration. It is obviously essential that if the staffs 
are to be tied to adopt the principle, then employers as 
a whole must be prepared to do likewise, otherwise the 
agreement will be largely one-sided. This point re- 
quires to be clarified as soon as possible. Presumably 
we shall have to wait until the revised schedule, which 
contains the necessary provision for referring differ- 
ences to arbitration, has been submitted to the under- 
takings throughout the country before any generalisa- 
tion can be made on the point. It may be remarked, 
in passing, however, that as the Electricity Supply Acts 
prevent the trade unions in the supply industry from 
employing methods which they might adopt in other 
industries which are not public services, and keeping 
in mind that electricity supply is a vital industry, there 
should be no hesitation on the part of electricity under- 
takings in conceding the principle of arbitration as a 
guid pro quo. | 

Some discussion has also ensued on the pros. and cons. 
of inserting the arbitration clauses in the constitution 
of the Board as well as in the schedule. It is argued 
that the former is necessary in order to bind both 
parties to arbitration in case a deadlock arises on an 
issue which does not come within the purview of the 
schedule. As this point is not vet decided, it is not 
proposed to elaborate the arguments here. 

It is with regard to the application of the principle 
to practice that it will be interesting to watch results. 
As the step is a new one, it may be looked upon in the 
nature of an experiment, and it is not possible to pro- 
nounce dogmatic opinions on its efficacy until a little 
time has elapsed. There are, of course, two main types 
of differences which may arise between emplovers and 
employed in the industry, to which the principle may 
be applied :— 

(1) Ditferences between the two sides of the N.J.B. 
on a national issue, such as salaries and conditions. 

(2) Differences which arise between the Association 
and an individual authority. 

With regard to the former, one does not foresee much 
difficulty, as it is generally recognised that if a dead- 
lock arises on a question of salaries. the adjudication 
of some external authority should be sought. 1t may be 
remarked, incidentally, that arbitration on such issues 
has its disadvantages as well as its advantages. Its 
greatest recommendation is that it is a method of sett- 
ling differences by peaceful means, but its greatest 
drawback becomes evident when arbitration is desired 
on an issue on which a judicial decision cannot be 
given. The court of arbitration, under those circum- 
stances, can only act on the principle of splitting differ- 
ences, and usually this principle has nothing to do either 
with justice or the ability of the authority to pay. It 
is on this account that trade unions in the past have 
been shy of compulsory arbitration. 

As regards the latter type of difference, there are three 
kinds of authorities with which the Boards mav have to 
deal: (a) Those which are parties to the Board; (^) 
those which are not parties to the Board, but have 
adopted the schedule containing the arbitration 
clauses; (c) those which are neither parties to the Board 
nor have adopted the schedule. 

Type (a).—A difference will be referred to the Boards, 
and if there is agreement the decision of the N.J.B. 
will be binding. Should the authority refuse to adopt 
the decision, it is an arguable point whether arbitra- 
tion under the Industrial Courts Act could be sought. 
If it could, then presumably the arbitration would be 
held on the question whether the undertaking should 
apply the agreed decisions or whether there were special 
circumstances which entitled it to special consideration. 

In the case of the N.J.B. not being able to agree, the 
matter would automatically go to arbitration. The 
point arises, then, whether the decision of the arbitrator 
under the Industrial Courts Act would be binding. In 


this connection it will be interesting to quote from the 
book of Sir William Mackenzie on '''rhe Industrial 
Court," in which he states that— 

'" [t is expected that once a decision has been given, 
it will be loyally accepted by the parties. she arbi- 
tration is voluntary; this is the keynote of Part 1 of 
the Industrial Courts Act, 1919. "There are no penal 
provisions for refusing to observe the terms of an award. 
But in certain cases the one party may have a civil 
remedy against the other in the local Courts."' 

From this statement it would seem possible for an 
employé to sue an undertaking for failure to carry 
out an award, though it is not clear whether the 
undertaking might not thereupon terminate the con- 
tract of service and so free itself from its obligations 
incurred by the arbitration. It may be noted that in 
the above case it is assumed that the consent ог the 
uuthority to go to arbitration is implied consequent 
upon its acceptance of the schedule and condittons which 
contain the arbitration clauses. | 

Туре (b).—The procedure would be similar to that 
outlined above. 

It may be pointed out that some authorities, such 
as Glasgow, may agree to adopt the salaries with condi- 
tions which are equal to or better than those laid down 
in the schedule, without adopting the schedule as a 
whole. 

Type (c). —The Association would endeavour to secure 
the operation of procedure in line with the above, and 
would look to the employers to assist it, but it would not 
be able to call automatically for arbitration, as the 
authorities would not be consenting parties. 

It will be seen that the principle in practice may 
have wide and far-reaching implications, and, in fact, 
the adoption of it may prove to be an epoch-making 
event in the electricity supply industry. It must be 
borne in mind, however, that the term ‘‘ compulsory 
arbitration ” is not an accurate description. It could 
be better described as arbitration by consent after the 
fullest conciliatory methods have been tried and failed. 
Given goodwill on both sides of the Board, and a dis- 
position on the part of electricity authorities to adhere 
to the Whitley Council machinery, occasions when the 
principle would need to be applied should prove to be 
rare in practice. 

The main object is to ensure that the authorities carry 
out the agreed decisions of the Boards, and the fact that 
their representatives have agreed to arbitration should 
go a long way in the direction of achieving this. It 
inay be argued that even this is not adequate for the 
industry in view of the fact that there are still some 
authorities which will not stick to the bargains which 
they have made, and the only method to be employed 
against them is that of legal enactment. Whether this 
is desirable is still one of the unsettled problems in 
industry. 

In this country there is à long and honourable tra- 
dition of industrial agreements having been faithfully 
observed, and there has usually been a reluctance to 
employ legal compulsion. As the employers said to 
Mr. Ramsay Macdonald when he offered to intervene in 
the dispute with the Federation of Engineering and 
Shipbuilding Unions: ''If collective bargaining is to 
be usefully maintained in industry, constituent members 
must honour agreements negotiated and concluded be- 
tween parent organisations.’’ 

It is verv likely that where there is good faith on both 
sides, the absence of coercion is all to the good. When, 
however, & suspicion, confirmed by experience, exists 
that one side does not fulfil its obligations, the only 
remedy is to apply coercion in some form or another. 

In many quarters recently, e.g., the bootmaking in- 
dustry, the desirability of making agreements arrived 
at bv recognised national bodies enforceable by law 
has already been discussed, and during the last General 
Election the majority of Parliamentary candidates ex- 
pressed themselves in favour of so doing. Аз was also 
pointed out bv Mr. Stoker, K.C., in an article in the 
Evectricat Review of April 6th, the possibility of а 
time arriving when legal sanction would.be necessary 
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was adumbruted in the Whitley report, and it is now a 
question whether the time is ripe for a further step in 
this direction to be taken. One might also refer to the 
recent discussion in the House of Conunons on '* Profes- 
sional Workers," where one member raised the same 
point, Whether the time was not approaching ‘ when the 
burdens and privileges which Whitleviun imposed on 
both sides ought to be given the force of law.” 


Whether the time is ripe in the electricity supply 
industry. will depend largely upon the consensus of 
opinion that exists in favour of it. The emplovers’ side 
of the Board are, apparently, favonrably inclined, as 
also are the technical staff. One gathers, however, that 
the manual workers’ trade unions are divided in 
opinion on the question, and it is for that reason that no 
attempt has vet. been. made by the Whitley Council 
machinery as a whole to secure legislative sanction. 

The terms of settlement may be looked upon as a half- 
way house towards such legal enactment, as they. bring 
the force of Governmental decisions to bear, through the 
Industrial Court, on recalcitrant undertakings which 
are parties to the Boards, but such force only becomes 
operative after initial consent has been viven. 

The weak point of the terms of settlement, and one 
on which they may be most criticised, is that they do 
not solve the problem of bringing into line those 
authorities. which are not parties to the Boards. In 
the absence of legal enforcement, there is obviously only 
the alternative method left of the Association emploving 
such economie pressure as it can, and to make this 
effective it will probably retain working agreements 
with the other trade unions, 

In summing up. one may ask what good results, if 
апу, have ncerued from the Conference and the settle- 
ment, 


The main item on the credit side is undoubtedly the 
re-establishment of the National Joint Board. It would 
have been a matter of great regret both to the general 
body of employers and to the staffs in the industry had 
no solution of the deadlock been arrived it. In spite 
of the adverse criticisms which have recently been 
passed against the institution of Whitley Councils in 
the various industries, and the charges which have been 
made, e.g., by Lord Leverhulme, “that they have been 
responsible for unrest,” few will deny that in the ekv- 
tricity supply industry they have been conducive to 
vood feeling between employers and employed. aud 
have performed useful functions by settling differences 
without strife. 

Another great gain is the reaffirmation, as far as the 
staff is concerned, of the principle of arbitration. No 
doubt the efficacy of arbitration can only be determined 
by experiment, but one may hazard the guess that in 
practice it will prove a step of far-reaching importance 
and helpfulness to the industry. 

Finally, one may safely assert that the crisis and the 
Conference had the effect of arresting a general land- 
slide throughout the country, as there were other 
authorities like that of Halifax which were anxious to 
break away from the Boards, and to vary the salaries of 
their staffs to suit themselves. 

The refusal on the part of the Association to agree to 
such arbitrary reductions, and the united stand made 
by the members, were influential in stemming the tide, 
and it is to be hoped that now that the terms of settle- 
ment have been agreed and the revised schedule corm- 
pleted, tranquillity will be maintained for a long time 
in the industry, so as to enable the techmical staffs to 
pursue their allotted tasks undisturbed by the alarurus 
of industrial strife. 


MERSEY AND WEST LANGASHIRE ELECTRICITY DISTRICT. 


Commissioners’ Liverpool Inquiry. 


Two years have elapsed. since the Electricity Commissioners 
held an inquiry at Liverpool regarding. the formation of a 
damt Electricity Authority for the Mersey and West. Lan- 
eashire Electricity District. The Commissioners have issued 
а draft order, and when the second inquiry opened at Liver- 
pool on May ТЯ, at the very outset attention was drawn 
to the changed conditione, especially the additional support 
which had been received. from authorities in the Wirral, and 
the withdrawal of the Laverpool Corporation froin the 
scheme.® Counsel for the Provisional Committee, formed of 
authorities on the Liverpool side of the Mersev, at the open- 
inr session emphasised the support. which had been received 
Írom councils in. the Wirral, and sounded a controversial note 
When he suyyested the elimination. of the proposal to create 
à separate. joint board for the Wirral peninsula, and the m- 
clusion of the Wirral in. the West. Lancashire scheme. 

ишене exception was taken by Wallasey and Biken- 
head to counsel's statement, and at the second session, Mr. 
А. We Minar, K.C., argued at length that the Cominis- 
мөрегя could not. reverse decisions which were given effect 
to in. the scheme now before the court, as the result of the 
fir-t inquiry. This point. was argued. for nearly two hours 
When Sir Паңңү Hawskp (one of the Commissioners) pointed 
ont that the Commissioners had. full. power to give what 
decisions they chose, and it was open. to authorities when 
the draft order was submitted to the Ministry of Transport, 
to lodge an objection with the Ministry, that the Commis- 
sioners bad arrived at decisions. of which they had had no 
adequate notice at the Inquiry, 

The Cotunussioners were Sir Jous Sven (ehairman), Sir 
Laney Намакро, and Mr. W. W. Lack. Mr. E. W. Itpsox 
Was present as legal adviser, and Mr. CUMBERLEDGE as clerk 
to the Се minusstoners, 

Atnon.st the interests. represented were:— The Liverpool, 
Bootie, Birkenhead, Southport, Warrington, and Wallagev 
Corporations, Mersey Power Со, Onn-hirk. Gas & Electric 
Co, Mery Dock & Harbour Board, Manchester Ship Canal 
Co, EM & S Балау Со, the Provisional Committee: of 
the Матем ий, Dever Bros, Prtish Posulited & Telsby 
Carle Cold. & NE Bats, United Athali Co., and the 
Сөп! of Wirral; Bebington, Bromborough, Litherland, 
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Wilpshire, Hoyluke, West Kirby, Northwich, Waterloo and 


Seatorth, Lymm, Newton-io-Muakerfield, Great Crosby, Orius- 
kirk, Formby, Burscough, Leyland, Ellesmere Port, Whitby 


und Whiston. 

Mr. E. WoorL, who appeared for the Provisional Comunittee 
of the Mersey & West Lancashire District, supported the 
draft order issued by the Commissioners, subject. to repre- 
sentations and objections which would be put forward. The 
support of the boroughs which had seceded from the scheme 
since its original formation, had been consolidated, and they 
had been able to enlist reinforcements in the bulk of the 
authorities an the. Wirral peninsula. Six-seventlis. of the 
Wirral area was with the provisional comittee, and was in 
favour of supporting the draft order, subject to representations 
and objections with which he would deal. 

Mr. Woorr then referred to. the amalgamation of the 
Bootle electricity undertaking with Liverpool, a step which, 
he said, was largely due, to. the educative work achieved 
at the last inquiry. [t had opened the eves of those willinz 
to we. The Provisional Comnuttee quite understood the pert 
of view of Liverpool, and he thought that both parties would 
succeed in marching with one another as far as either of 
them wanted to go. Mr. Wooll suggested. that. the Wirral 
district should be included in the West Lanes. scheme. 

Mr. Jeeves, K.C., for the Wallasey Corporation, said that if 
it was desired to do this, the proceedings would have to be 
scrapped, and the work begun al! over. again. Birkenhead 
and Wallasey could. not be brought into the present «heme. 
Both Councils objected to the expunging of the Wirral Joint 
Electricity Board. 

Sir Jons SNELL: Suppose that these authorities in the 
Wirral, other than Wallasey and Birkenhead, make good their 
point that they should not. be included m the Wirral. deat 
Board—it leaves the two Corporations isolated: is it necessity 
to go through the whole of the machinery for the formation 
of a joint board? 

Mr. А. W. Mincer, K.C.. said that the Commissioners had 
decided in favour of the provision of. super-stations Jer the 
Wirral, and they could not. go. back on that findiny 

Mr. Wooth reiterated that the time was ripe for the wol- 
cumation of the Wirral undertakings with the West lanes. 
scheme, and especially in view of the probable elegtnfcation 
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f the local railways and the probable erection of a super 
cower station at Liverpool from which the Wirral could be 
served. The estate of the Mersey Dock & Harbour Board was 
on both sides of the river, and with the railway companies 
and other business undertakings it disapproved of the pro- 
posal to endow authorities on both sides of the Mersey’ with 
powers so distinct in character. At the last inquiry only the 
Councils of Bebington, Bromborough, Hoylake, and West 
Kirby supported the bigger scheme; to-day the Provisional 
Committee had the support of all the public authorities out- 
side Birkenhead and Wallasey. 

Mr. Woot asked the Commissioners’ to exclude the 
Lancashire Electric’ Power Co. from supplying — elec- 
tricity in the district of the Joint Authority, and to insert 
a clause in the draft order enabling the Joint Authority to 
enter into negotiations with authorities owning stations and 
transmission lines for the transfer on lease, or control of such 
stations and lines on terms equitable to all parties. 
Until the draft order was confirmed by Parliament the 
Electricity Authority remained a "ghost," with which no 
one would enter into agreement. They wanted the order to 
go through this segsion. Whilst the withdrawal of the Liver- 
pool Corporation was deplored, the Provisional Comnittee re- 
garded the Corporation as an ally in restoring the electrial 
balance of the scheme. 

At the commencement of the afternoon session, Mr. C. 
Cote, clerk to the Council of Newton-in-Makerfield, in the 
area supplied by the Lancashire Electric Power Co., said that 
there was a local demand for electricity, but there was no 
publie. supply. 
Helena Corporation and the Lancashire Electric Power Co. for 
a bulk supply, and if this were obtained from St. Helens, the 
Council was confronted with the possibility of the Lan- 
cashire Power Co., disposing of large supplies to people in 
the.town. The Power Co. claimed the right to supply power 
users in the town. 

Mr. J. Scott, chairman of the Bootle Corporation Electri- 
city Committee and a member of the Provisional Committee, 
said that if the order was made for the establishment of one 
Joint Authority, it would be absurd to allow the Lancashire 
Power Co. to supply consumers in Makerfield. If the scheme 
Were carried out, the Authority could give a supply quite 
as good as any other body. If the supvly were given by the 
Lancashire Co., he thought the load factor would not be to the 
benefit of the general consumer. He was not in favour of 
allowing the Lancashire Power Co. to come into the Joint 
Authority's area, and thus be enabled to pick out their best 
consumers. If there were two undertakers, there might be 
doubts as to which of them shouid develop the area. He 


thought the Joint Authority could give the most economical 


prefer to go on, within the limits of the municipality, develop- , 


ing and extending the еіесігьлёу undertaking, as likely to 
give satisfactory results. 

Sir JoHN SNELL: Not the best? 

Mr. MILLER, proceeding, said that if the Commissioners dis- 
agreed with that, Birkenhead would support the formation 
of a Wirral Joint Board. A separate Wirral scheme was the 
best for the present, at least for the Wirral. The Commis- 


sioners having embodied the result of the first inquiry п. 


a scheme, he contended that they could not arrive at de- 
cisions Which entirely altered its nature and character. They 
could only complete and perfect details of the scheme. 

There was considerable argument on this point, when Sir 
Harry HAWARD expressed the opinion that the Commissioners 
had full powers to give what decisions thev chose, and it 
was open to the authorities, if the Commissioners made an 
order and submitted it to the Minister of Transport, to lodge 
an obje:tion on the ground that they had no adequate notice 
at the inquiry. 

Mr. MILLER remarked that that would be a convenient 
method of objecting. At the same time, he said the Com- 
missioners should not and could not reverse decisions. which 
were given effect to in the scheme now before thein. 
Wallasey had a first-class station. Why should it be linked 
up with another station across the natural river Mersey 
harrier? There was no change in the circumstances on which 
the Birkenhead and Wallasey claim rested. Furthermore, 
the Mersey super-station had still to be developed. Birken- 
head and Wallasey could get a '* cheap and abundant ” supply 
of electricity whether the outside districts came in or not, 
and developments could conveniently and properly take place 
in the Wirral, whether or not the larger scheme was found 
to he practicable. 

The inquiry was adjourned until Friday. 


On that day it came to an end with dramatic suddenness, 
When late in the afternoon, Mr. Rowan Harker made a 
speech defining the position of the Liverpool Corporation. He 
concluded by quoting a decision of the Liverpool Tramway 
and Ele-tricity Committee to appoint a committee to consider 
the draft order, and asked that the Commissioners adjourn 
the inquiry until the Corporation had determined its attitude. 

he request was obviously not to the liking of counsel in 
attendance, but at the same time it was felt that the inquirv 
could not be continued until the Liverpool Corporation, the 
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Quotations had been received from the St. 
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most lnportant authority allected by the scheme, had made ир 
its mind. | : | 

Mr. Jeeves, K.C., who appeared for the Wallasey Corpora- 
tion, said that the technical schemes would have to be en- 
tirely changed if they had one authority. It had never been 
suggested by Mr. Wooll or by any of the objectors that 
they could offer any evidence which would upset the evidence 
given at the previous inquiry. ‘The only change that had 
taken place was that two or three local authorities had altered 
That, he contended, could not have the least 
effect on the means the Commissioners had determined for 
providing a " cheap and abundant” supply of electricity. 
He suggested that it was not right that other districts should 
be saddled with additional costs because for some local reasons 
or possibly misrepresentations these authorities, none of, 
which were electrical authorities, hud expressed a wish of 
that kind. ` 

Sir JOHN SNELL: At the time of the issue of the notice the 
Commissioners were not aware of the altered attitude of the 
local authorities. : 

Mr. JEEVES, proceeding, said that the Commissioners were 
bound in the conduct of that inquiry, by the notice they 
had issued, as to what they should consider. The Commis- 
sioners had been asked by Mr. Wooll to reinstate u scheme 
which they had already said they believed would not be able 
to give a cheap supply of electricity. Не argued that the 
Commissioners were not entitled, if they did hear objections 
and did want to accede to theim, to do so without further 
notice of consideration being given to all parties. It had been 
said that six-sevenths of the Wirral was eupporting the Joint 
Authority, but that area only represented about one-quarter 
of the population of Birkenhead and Wallasey. Not one 
authority in the district outside the two boroughs named had 
an electricity supply with the single exception of Hoylake. 
The liverpool Corporation was at the back of the echeme А, 
and as the Corporation had not got exactly what it wanted 
it withdrew from the scheme. 

After Sir JOHN бхы had reminded Mr. Jeeves that he 
thought counsel was outside his rights in dealing with the 
Liverpool Corporation, Mr. Jeeves suggested that the ap- 
proval or disapproval of the sinaller authorities in the Wirral 
should not be allowed to weigh with the Commissioners. 
It would be ultra vires for the Commissioners to do more than 
complete the details of their draft; if they wanted to advance 
a totally new scheme they would have to begin all over again. 

Speeches were then made for the Wirral District Council 
and the local authorities of Bebington, Bromborough, Neston 
and Parkgate, and Hoylake and West Kirby, and reference 
was made to the likely future residential and industrial de- 
velopments of the district. The Wirral Council thought that 
the cost of transmission mains across the peninsula to the Dee- 
side would be a very heavy burden which could be best 
borne by the Joint Authority for the district. He believed 
there were greater hopes of electrical developments at an 
earlier date with the larger scheme. There were no indica- 
tions of the Wirral district being alle to obtain an immedi- 
ate supply from Birkenhead or Wallasey. 

Mr. Милек said that the Birkenhead Corporation would 
be pleased to meet any demands for electricity. The argu- 
ments cf the representatives of other districts were on similar 
lines to that of counsel for the Wirral Council. . The Hoylake 
Urban District Council supported the Joint Authority, be- 
cause that was a residential district whose prosperity de- 
pended upon the port of Liverpool. It asked the Commis- 
sioners to consider what was best for the Merseyside, rather 
than for Hoylake. 

Mr. Stewart Brown then spoke on behalf of the Mersey 
Dock & Harbour Board. It was essential that the port of 
Liverpool and the great commercial and industrial districts 
should be within the jurisdiction of one Joint Electricity 
Authority. The Board disliked partitioning between two 
authorities and thought it would be a mistake that the tem- 
porary joint board on the Cheshire side of the river should 
be allowed to develop in opposition to the one on the Lan- 
cashire side. 

Mr. A. W. WILLMER, a member of the Mersey Dock and 
Harbour Board, and of the Provisional Committee, thought 
the supply of electricity on the Mersey side required immedi- 
ate organisation, and the Board was unanimously in favour 
of one authority only. A committee of the Buard had been 
set up for improving the mechanical appliances on the dock 
estate, and as old plant was being discarded it was being 
replaced by electrical plant. A plentiful supply of | electri- 
city was required on both sides of the river, because the 
competition with other ports would be far keener in the 
future than it had been in the past. Electrical developments 
were, therefore, an important consideration. They thought 
it to their advantage to take electricity from the largest 
authority they could. find and preferred to deal with one 
authority rather than two. 

Mr. Jeeves (Wallasey): If the Commissioners are convinced 
that the present scheme will provide the cheapest supply of 
electricity, I take it you would deprecate any alteration of 
the order? 

Mr. WintmMer: Т should say it was the duty of the Com- 
missioners to formulate a scheme giving the cheapest supply. 
He went on to say that the scheme would be marred if both 
sides of the river Mersey did not come under the sgis of 
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one authority. The northern part of the Wirral would develop 
by leaps and bounds when given. better. railway facilities, 
Furthermore, Moportant mdustrial developments were taking 
place on the river front, which made it essential. for Шеш 
to have the cheapest supply of electricity possible. He did 
not think the Warral Joint Board would be capable of hand- 
ling such supplies as would be required. 

Mr. W. Н. Тнокхе, solicitor to the Dock Board, gave an 
interesting mdelicht on the transfer of the Bootle electricity 
undertaking to Liverpool. Bootle could not supply the Deck 
Board at the Liverpool rate, he said, so the Board bought elec- 
tricity from Liverpool, and brought it through Bootle. What- 
ever the legal aspects of the question were, it was a business 
arrangement, and that led to Bootle considering the bigger 
scheme. Jf the electricity: scheme on the Nerth-East Coast 
was sound and on the right lines, there could be no ques- 
tion that the Merseyside. should have one authority in single 
control. It was in the interests of the district, for it would 
have to meet keener competition than ever before. 

Mr. W. NEWALL, the engineer to the Dock Board, said that 
Liverpool was suffering from the lack of facilities which were 
in existence on the North-East Coast, and there was a dithculty 
in getting supplies at all points. The approximate area of 
the present West Lanes. scheme was about 500 square mules, 
Which was the smallest area that could be fixed with economy. 
His personal preference was for one scheine for the whole 
of Lancashire to bring in the whole of the manufacturing 
districts. About 18 months or two vears ago the Dock Board 
entered into negotiations with Wallasey for a supply of elec- 
tricity, which was only laid on three or four months ago, 
in which. time the supply was 314,000 kWh. As to a supply 
from Birkenhead, he could not even get it for his own 
house. 

Mr. NEWwALL said that the Dock Board was taking an in- 
creasing supply from Wallasey at a slightly lower cost. than 
from Liverpool, but the greater the usage of Liverpool elec- 
tricity, the lower the price. On the Liverpool side of tho 
river the Dock Board used about 4.000.000 kWh a vear—a 
total which represented an increase of four or five times com- 
pared with five vears ago. The Dock Board was developing 
and was spending £5,000,000 on both sides of the river, but 
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mainly on the Liverpool side. About £1,000,000 of that eum 
was being spent on the Birkenhead side. The Board's re- 
quirements on the Liverpool side during the next ten wears 
would be about 15,000,000 kWh. "Ihe Board had plenty of 
land and plans were laid for the next quarter of a century. 
The present supply of 1,250,000 kWh on the Cheshire mide of 
the Mersey would probably be doubled within two years and 
quadrupled in the next ten years. 

The Commissioners then heard Mr. R. Harker, on behalf 
of the Liverpool Corporation. The Corporation, he suid, was 
as anxious as anybody that the supply of electricity should be 
placed upon the best possible footing, but 16, unlike the Pro- 
visional Committee, had a big stake in the mutter. As tru-tee 
for the citizens of Liverpool, of à very valuable and revenue 
Yielding estate, it felt 1t would be acting contrary to their 
trust, were 1t to assent to any scheme without giving 1t the 
fullest possible wonsideration. The Corporation had not yet 
had the opportunity of considering the proposals in that detail 
which they deserved. His instructions were to ask the Com- 
missioners to give the Corporation the opportunity it desired, 
The draft order received towards the end of March contained 
elements that required the most careful consideration, and Ше 
Liverpool Tramway and Electricity Committee applied to the 
Coniiuissionere for an adjournment, to which they were unable 
to accede. The Committee. then appointed a committe to 
consider the draft order and to receive reports from the city 
electrical engineer, and the city treasurer and controller, and 
to advise the Gorporation. That report could not be brousht 
before the City Council before its meeting early in July. The 
scheme could only be successful if there was voluntary co- 
operation. If the Corporation were given the opportunity 
for which it asked it would do everything И could to коше 
to a conclusion. 

Mr. 'lynpEsLEY Jones, K.C., Mersey Power Co., thouht 
that before the inquiry was resumed, any objections and 
amendinents to the Commissioners’ scheme should be pre- 
sented to the Commission. 

Other counsel voiced a similar opinion, so as to avoid the 
further expenditure of publie money. 

The Conunissioners then adjourned the inquiry until after 
the July meeting of the Liverpool City Council, 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS AND MACHINERY IN APRIL, 1923. 


THe returns of electrical business for the month of April 
show an improvement in the case of the exports to the extent 
of £73,000 and an increase in imports. of nearly £100,000 
ав compared with the previous month; as compared with 
April, 1922, the export figures are £21,801 lower, but the im- 
port totals show an increase of £161.08. The principal 
increased: Values for the зоп in the electrical exports occur 
in the items for electrical machinery (£209,000. increase) and 
telegraph and telephone material and apparatus (£250,000 
Increase), whilst a falling off in. values is shown in the sec- 
tions for insulated wires. and cables, batteries and accumu- 
lators and carbona. 

The electrical export totals for the first four months of 1922 


and 1923 are :— EXPORTS. 
19., 1923. 
Electrical goods and apparatus ....— £261,354 £2,777 393 
Electrical machinery £1 S86 853 £1 327,415 
Totals for four months £1,321,417 £4,104,708 
Exports 
[= —Q 
Electrical Inc. or dec. Inc. or dec. 
exports as coin pared as compared 
for with with 
April, 1923. Mar., 1923. April. 1922. 


Electrical goods and apparatus 


During the month of April, 1923, a total of 1,793 tons of 
electrical machinery was exported, as compared with 1,525 
tons in April, 1922, and 1,553 tons in April, 1921. 

Electrical imports totals for the month of April were actu- 
ally £105,702 higher than in the previous month. The figures 
for electrical goods and apparatus, electrical machinery and 
telegraph and telephone material for the month show greatly 
increased values in each section, the electric. lamp section 
being the only one in which a falling off is recorded. 

The electrical import. figures for the four months of 19% 


and 1933 are as follows :— IMPORTS. 
1922, 13. 
Electrical goods апа apparatus £417,192 £701,713 
Electrical. machinery £450,512 SMES] 
Total . £307,704 £1,050,004 


Re-exports of electrical goods, apparatus and machinery for 
the month totalled £16,556, an increase of £216 on the pre- 
vious month but a falling off of £19,034 as compared with 
Apri], 1022. 


(unenumerated) 


£120,406 


+ £8,636 


+ £34,260 


Insulated wires and cables  ... 160.492 — — 15.082 + 26.994 
Glow lamps — ... ks es 29.735 + 8910 — 443 
Arc lampe and parta ... i 6025  — 4X0) — 330 
Batteries and accumulators ... 37.670 — 110614 — 4.320 
Meters and instrumenta vss 29,585 + 8261 + 1.038 
Carbona ... cay ae ds 1,151 — 6.032 — 1,699 
Electrical Machinery — 
Electrical machinery (unenu- 
merated) (s К : 121.693 — 12.246 + 13,908 
Railway and tramway motors 19.006 — 2,657 — 31.263 
Other motors and generatora ... 171.000 + 30.078 — 121,435 
Switchboards (not. telegraph 
or telephone) — га 18.504 + 14,570 + 5.319 
Telegraph and Telephone 
Cable and Material— 
Teleyraph and telephone wires 
and cables (not submarine) 100.606 + 2,130 + 38,793 
Subinarine telegraph and tele- 
phone cable ... ee : 37.128 — 10,153 + 14,108 
Televyraph and telephone in- 
struments and apparatus 125,178 + 25,021 + 8269" 


Tota!s 


wR 1,022,779 


— 


T £73,322 


— &€21.801] 


Е Imports. Re-Exports. 
Electrical Inc. or dec. Inc. or dec. Electrical Inc. or dec. Inc. or dec 
npe as үа as ша re-exports as com. as com- | 
for with with f d with . i 
April, 1923. Mar., 1923. April, 1922. April, 1923. Mar. 1923. ais I9. 
£86.755h + 234387 -F£11.755 £2,827 — £65 — £1,214 
22.193 + 5,102 + 1.725 538 + 480 + 529 
9,234 — 4,401 — 1,196 547 — 313 — 21,851 
429 - 1,165 == ono 49 + 49 + 49 
10.905 — 686 + 4,672 1,354 + 1.354 + 1,349 
8.085 + 623 + 3.402 218 + 118 — o? Rn 
0,103 T 3,385 + 4,144 573 + 508 + ә: 
107.792 + 25,755 + 38,825 8,184 — 2,426 + 6.826 
1,807 + 1,767 + 1,667 — — 30 — 
10.582 + 5,905 + 9341 — = 4 — 35 
67.815 + 34.736 + 55,492 1,966 + 545 — 1.225 
€331,353 4 €105,702 4+ 6161.858 £16,586 + 216 — 19.934 
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THE FINANCIAL PROSPECTS OF RAILWAY ELECTRIFICATION. - 


By SIR PHILIP DAWSON, М.Р. 


(Abstract of paper read before the INSTITUTE OF TRANSPORT.) 


In 1919 I wus instructed by Sir William Forbes, the general 
manager of the London, Brighton & South Coast Railway, 
to prepare, for submission to the Ministry of Transport, a 
report dealing with the economic results which might be ex- 

‘ted to accrue from the completion of the electrification of 
the suburban line services and from the electrification of the 
main-line services to Brighton, Eastbourne, and Worthing, 
both passenger and freight. E | 

The conclusions arrived at were so favourable that I was 
instructed to prepare a further financial report showiug the 
capital expenditure which the proposed electrification would 


seat-miles per hour would in certain cases be more accurate. 
Seat-miles and car-miles taken alone are both misleading, ae, 
‘jn making any comparison, the average speed has to be taken 
into consideration. 
The following figures will help to clear up this point :— 
The average suburban steain train consists of. 6.6 coaches 
accommodating 463 passengers. 
The average electric train consists of 4.4 coaches, accom- 
modating 308 passengers. : 
The average speed of the suburban steam train is 9.31 miles 
per hour, representing 9.31 x 463 = 4,300 seat-miles per hour. 
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entail and the revenue that would result therefrom; this was 
completed in the autumn of 1922. 

The conclusions arrived at, which were carefully checked 
and confirmed by independent experts called in for that pur- 
pose, are of special interest as they are the result of the 
most complete and thorough investigation, and are based on 
actual results achieved with steam, and on the results and 
experience derived from over ten years’ operation of electric 
trains over а portion of the Brighton Railway. 

For the purposes of the investigation, the lines to which 
electric haulage was proposed to be applied were divided into 
a northern and a southern area, and all charges and train data 
were apportioned between the areas and the several classes of 
services affected, a task involving much labour. 

As the investigation was carried out to show what benefit 


might be expected from electrification, only costs such as 


locomotive costs, train lighting, carriage maintenance and 
guards, and additional cost of permanent-way maintenance 
due to increased train mileage, which are the only ones 
directly affected by the system of traction adopted, were con- 
sidered and, for the purposes of this investigation, were 
denoted as ‘‘ expenditure.” 

From the net receipts referred to on the diagrams must 
therefore be deducted all figures which are not directly affected 
by electric as compared with steam operation, if the net 
amounts available for dividends are to be ascertained, and 
the net receipts represent the difference between the gross 
receipts and these costs only. No account was taken of the 
Increased goods receipts which might be reasonably expected 
to result. 

The electric service on the South Tondon line was inaugu- 
rated in November, 1909, whilst the Crvstal Palace line has 
been operated electrically since June, 1911. The 12 diagrams 
given in the paper show results from 1909 to 1921 inclusive. 

It may be useful to consider whether there exists any fair 
basis on which to compare steam and electric operation for 
passenger services. 

The results arrived at in the course of my investigation 
Reem to prove that the train-mile basis is a much fairer 
general basis of comparison than might have been expected, 
although if it were possible to use it, the basis of passenger- 


The average speed of the electric trains would be 21.8 miles 
per hour, representing 21.8 x 308 — 6,714 seat-miles per hour. 

What is required in order effectually to handle any given 
traffic is to provide seat-miles equivalent to the passenger- 
miles, and at a varying rate per hour corresponding with the 
passenger requirementa. 

With steam trains the seat-miles per day may be greater 
than with electric trains owing to the longer trains hauled by 
steam during slack hours of traffic. 

The diagrams show that from 1909 to 1920 there has been 
a steady rise in the number of passengers carried electrically. 
Steam passengers decreased in number between 1907 and 
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DIAGRAM 4.— EXPENDITURE PER TRAIN-MILE. 


1917, and then rose till 1920, when they only barely exceeded 
the numbers csrried in 1909, and have been falling since 
much more rapidly than in the case of the electric services. 

The gross and net recepts in the case of steam have been 
falling since 1920, whilst in the case of the electric services 
they are still increasing. With regard to expenditure in the 
case of steam it is still on the increase, whilst the gross 
receipts are diminishing; the reverse is the case with the 
electric services. 

Expenditure per passenger carried has been on the increase 
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with both steam and electricity, the rise with steam being 
more rapid. than with electricity, The gross receipts wath 
steam have risen from Todd. per passenger in. 1908. to 1414. 
in bi, whilst in the case of electricity. they have risen from 
twopence to fourpence, 

The gross receipts per саге for steain have risen. from 
Td. to 16.54, or 135. per cent.. whilst on the electric lines 
they have risen from 65d. to 21:3d., or 228 per сеш. The 
expenditure with steam has risen from Ad. to 75d.. an m- 
crease of ZOO per cent, and with electricity from 3d. to 9d., 
an inereare of 200 рег cent. 
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The comparison becomes still more striking if what have been 


called for the sake of this investisition " the net results `’ 
аге compared, and, even if the total expenditure include z 
that unaffected. by system were taken. into consideration, the 
ratio between the results obtained. with steam and electricity 
would not be greatly altered. 

The net receipts for electricity were £2,800 in 1013; £25,000 in 
]1219, and £5,500 in 109273, ^For the suburban: stem serv ce 
they were £1,300 in. 1913, £2100 in 1919, and. £600 an 192), 
or, in other words, the receipts per innu per nile of troek 
operated were ten times as great. with electricity as with 
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DIAGRAM 5.— NET RECEIPTS PER DiIsGkRAM 6.— PERCENTAGE OF NET TO DiaAGRAM 7.—RECEIPTS PER MILE oF 
lVRAIN-MILE. Gross RECEIPTS. (Operating es penses only.) SINGLE 'TRACK. 


The gross receipts per passenger-mile for all steain services 
have risen froin 0.054. to U.Ysd., equal to 5l per cent., whilst 
in the case of electricity the corresponding figure has. been 
U.20d. to U.624., corresponding to 135 per cent. (diagram 1). 

The expe nditure рег passenger-nule in the case of steam 
has increased. from 0.1724. to 0.40d., equal to 157 per cent., 
and with electricity from 0.1254. to 0.Z6d., equal to 108. per 
cent. 

Diagram  2— Passengers. per train-mile—shows the better 
utilisation of the tram facilities given with electric as compared 
with steam haulage. It will be noticed. that there is little 
difference between the utilisation of the main hne and subur- 
ban steam services, Fhe passengers carried. with steam in 
1013. were between six and seven per train-inile, reaching à 
maximom ш 1019 of between Il and. 12, and 1810р to 
between 9 ind 10 jn 1921. [n the case of the electric services, 
the passengers carried were between 16 and 17 in 1913, rising 
to 30 in. 1919, and falling to 21.5 in. ТОЛ. 

The gross receipts per trainanile, diagram 3, of suburban 
electric services have crept up from Sad. to 100d. per traim- 
mile and were steady in 121, while in the case of steam the 
receipts Were on the decrease. 

As regards the expenses per train mile, diagram 4, whilst 
the costs for steam are still on the merease the electric costs 
ure decreasing and are lower now than steam costs. This 
is due to the eight-hour day, and to high costs of labour and 
materials, 

Diagram 5 shows that the net receipts with electricity are 
still an creasing, while in the case of steam they are on the 
decrease. . 

‘The ratio net receipts to gross. receipts, diagram б, 1з 
best for the electric: services and ds stil ипргоуши, Whilst 
with steam it has declined steadily since 1915. 

Diagram 7 ais the most. remarkable of all those submitted 
with this paper. [t has been obtained by dividing the total 
receipts and the net receipts by the miles of single track in 
Service over Which passenger trans actually operate, and does 
nat. therefore include sidings, goods, or shunting vards. A 
certain. number of. suburban: steam passenger trains operate 
over. elected sections., This mileage has not been taken 
Into consideration in. these calculations, so that the suburban 
stear services show up more advantageously than they should. 

The whole system, including the electrie services, as well 
as the Vocal and maim dine steam, is piven, 

The fact that gross receipts with electricity were still en the 
mnerease whereas operating costs were actually decreasing, 
Whilst with stern the contrary was the case, comes out very 
clearly an this dart. Tt is shown that in T913, the gross 
receipts ner mile of trick operated arounted to over £4500 
for thie зене services and these hid rsen to LPT MO in 
12| ln ots ен заң sfr service these were 47 (09) an 
IOVS, rian te £3 D an. M] and falling to £200 in. FI. 


steam. In this connection it should be reiterated that tha 
electrified zone by no means serves the best areas, and that 
there are quite as good if not better areas at present served 
by stein as are dealt. with electrically. 

(To be concluded.) 


CORRESPONDENCE, 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest. possible: moment. No 
letter can be published unless we have the writers name 
and address in our possession, 


A Broadcasting Problem. 


The paragraph m your last issue bearing this title je 
Interesting. particularly to wireless. enthusiasts; When one 
considers the conditions, however, it is strange that. Mer. 
Bloomers experience should be unique, if indeed it is so. We 
must remember that the two sets were duned to the mime 
wave-length, and that one of them was а valve set, whieh, 
although not operating the recognised reaction coil, was prob- 
ably reacting to a small degree. The two aerials were close 
together: the mutual inductance would, therefore, be eon- 
siderable between the two circuits, Which might be rezar ded 
as coupled circuits, The lady's voice, acting on her bead 
phone circuit, modulated the carrier oscillitiong, which wen 
common to the two ciremts; and hence the audibility of he: 
remark to her neighbour. 

Albert E. Bennett, 
A Member of the Croydon) Werelesa Soe rety. 

Anerley. May ТЭА, 01023, 


Power Factor. 

Referring to the recent correspondence re power factor, 
resulting fron Mir W B. Rogers's letter, the single-phise 
unity-power factor motor referred to is undoubtedly the 
motor bot under Creedy patents and manufactured bs 
Messrs. Parkinson. 

We have handled the sale of these machines for the pace 
nine vens, and to onr knosledge there are some thousands 
af them in service at the present tune in. othe south of 
England. 
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Üp to within the past twelve months the Creedy single- 
phase motor has been the only motor on the market which 
would give unity power factor and leading power factor on 
light loads, and it is the only motor of this type in general 


use to date. 
Pooley & Austin. 
Westminster, May 16th, 1923. 


Can the ** Maximum ” Price be Exceeded ? 

The question raised by " Electricity Supply Engineer " in 
vour issue of May llth, with your comment thereon, is one 
on which an authoritative ruling is greatly needed. It 15 
laid down in the Act of 1582 that the charges may be such 
as are agreed upon so long as no undue preference is shewn. 
The old provision under which a consumer charged by a 
special method could revert to a flat rate after giving one 
month's notice has been repealed, and there has been no de- 
cision as to whether that option would have held good where 
a definite contract had been entered into for a longer period. 
Presumably a contract, not ultra vires, would have been 
upheld. At present it seems clear that where the agreed rate 
is а flat one the maximum cannot be exceeded. But it is in 
dispute whether a special tariff can be enforced if the total 
charge divided by the units consumed gives a price per unit 
in excess of the maximuin. ‘This would seem on the face of 
it absurd. Where а quarterly charge per kilowatt is made, 
plus a вшай unit charge, it 15 surely clear that the former 15 
a method of giving the undertakers that reasonable return 
to which they are entitled on their capital expenditure; it 
is not and cannot be made into a unit charge. Thus, if the 
factory entering into such a contract were closed for the 
whole quarter by a strike the undertakers would be entitled 
to their standing charge, but if no units were used none 
would be paid for. I am told that the Electricity Cominis- 
sioners have expressed an unofficial opinion on these various 
points; if so, many of us would be glad to know what it is. 


Lex. 
May 16th, 1923. 


Motor-car Wiring. 


I have read the letter froin “ Inquirer," published in your 
jssue of the llth inst., and venture to give my opinion as to 
the most suitable wiring for motor-car equipment. 

As far back as 1912-13 the problem received шу careful 
study, and after persistent experiments I concluded that the 
most suitable cable for the purpose was tough-rubber- 
covered, popularly known as ''C.T.S." My opmions have been 
maintained, and provided the cable 1s securely supported to 
the chassis and dashboard, wiring faults will disappear. 

Standard accessories can be readily employed, such as 
appertain to car-lighting equipment. 

W. Ellerd Styles, M.I.E.E. 

London, May 15th, 1923. 


With reference to the letter appearing in your issue of the 
llth instant respecting faulty wiring on motor cars, your 
correspondent "' Inquirer " and others will probably be 
interested to learn that a regular competitor at Brooklands 
was experiencing continuous trouble with the high-pressure 
flexible on his car, and upon replacernent of the same by 
" Maconite ” flexible cable the trouble entirely disappeared. 
" We should be pleased to give ‘‘Inquirer’’ or others 
interested particulars of this cable. 


The Macintosh Cable Co., Ltd. 
London, May 18th, 1923. 


Costing. 


With reference to the comments of Mr. F. C. Lawrenson, 
consulting cost accountant, in your issue of May llth, the 
writer does not agree. Mr. Lawrenson seems to confuse the 
issue between production costs and factory costs. There are 
many charges, it will be admitted, that are not production 
costs, yet come under the heading of " factory coste.” 

The item “carriage outwards and packing " on a bulky 
ресе of machinery, being ascertainable, is a direct charge 
against the job; no matter how this expense is primarily allo- 
cated, it is certainly wrong to allocate it even primarily, to 
office or commercial costs. Would a brewery charge its casks 
and carriage to office account, or would a firm of distillers 
charge its bottles, corks, packing cases, &c., to оћсе account? 

1$ Is analogous to packing. Or again, would an electric 
supply undertaking charge '" carriage on returned empty cable 

ms’’ or ''cost of making packing cases for machinery 
parts sent out for repairs ” to оћсе account? 

The allocation of carriage outwards and packing to oftice 
account, either as an overhead charge.or a direct charge, is 
manifestly wrong, and for smaller products this item of ex- 
Penditure should be charged to factory on-cost. 


With regard to Mr. Lawrenson's remarks that ‘ distance 
goods have to be sent and the type of packing to be used are 
matters of salesmanship " the writer does not agree. In the 
first place, the labour and material to make up packing cases, 
soinetimes an appreciable Пеш, and the labour of packing, 
often skilled, particularly that of a larve bulk for shipment 
abroad, are dealt with by the factory, and what distance has 
to do with the question of salesmanship the writer fails to 


хее. 
It is admitted that in more than one beak on costing 
“carrhige outwards? has been included in cice expenses, 


but that does not alter the fact that this is erroneous and is 
à legacy of the past, and hke other statements in a few books 
relating to costing application, needs rectifying, 

Probably if an agreement is arrived at on the definition of 
' on-costs oat will make the matter clearer. 77 On-vosts, / 
аз a term, covers all expenditure apart trom capital, but in- 
cluding interest, sinking fund or depreciation, relative to a 
manufacturing process that does not directly enter into the 
product, or that cannot be directly allocated to specific items 
of product, and it will be admitted that there are certain 
items of expenditure that directly bear on the product, even 
if they do not enter exactly into it; ог, in other words, 
'" on-costs " are the balance of costs over and above prime 
costs or production costs. — '" On-costs " are usually divided 
into factory on-costs and conunercial on-costs. 

Commercial on-ecsts include expenses of general oflice, 
rents, rates, taxes, insurance, salaries, stationery, 6tamps, 
sales expenses, Ке. Sales expenses are again sub-divided into 
publicity, advertising, show-rooms, tendering expenses, 
travellers’ salaries, and other items, but should not include 
‘carriage outwards or packing.” 

Another Cost Accountant. 

May Sth, 1933. 
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Trading Organisation. 


The letter from Mr. W. F. Higgs, which vou published in 
vour last issue, is Just the old, old story and excuse of the 


motor manufacturer for keeping the wholesaler as much at 


ж 


He frankly adinits that he would 
(And 


arm's length as possible. 
like to sell direct to the user and pocket all the profits. 
then he talks of selfish combines.) 

One of his arguments in favour of this policy is that there 
isn't a wholesaler in this country to-day who gould give : 
stock order for twenty 10-h.p. motors. Well, Mr. Editor, I 
do not know what you think of such a sweeping statement, 
but to me it is absolute nonsense, and shows a profound lack 
of touch with the genuine wholesaler in the trade. In any 
case, what encouragement do the motor manufacturers sive 
to the wholesaler to stock motors? They wiil all sell. them 
to him, but how many will guarantee that they will not quote 
works and contractors the same price? Very few. 

The sooner British motor manufacturers get down off this 
special perch the better it will be for everybody, and the less 
hkelihood. will there be of wholesalers looking to foreign 
markets for motors. 


May 21st, 19%. 


Wholesaler. 


As опе of that much-malgned wholesalers’ section of. the 
electrical trade, I should like to complinent the E.C.A. tor 
coming out into the open with their suggestions for a trading 
policy. I am firmly convinced that this manifesto is the work 
of a group of thinking men who are fully alive to the chaos 
which reigns supreme, and whose primary motive in pub- 
lishing it is to get the various sections on the sales side of the 
electrical industry together round a table to settle their many 
differences, 

If all the other sections, such as the manufacturers, whole- 
salers, and importers will follow their lead and draw up a 
trading policy on similar lines to the E.C.A., with the same 
objects in view, I feel sure that progress will be made towards 
the desired position. 

In the meantime I should deprecate any criticism of the 
various policies, as, in my opinion, this would defeat our 
objects. If each section commences to criticise another's 
policy, either by letters or articles in the Press, then strony 
language will probably be used, which will inevitably cause 
bad feeling, as in the past, and as a result the whole scheme 
may fall through. To use а metaphor, all would be kicking 
the ball about in an aimless manner, and in the process losing 
sight of the goal. When these other sections have come into 
line with their policies the next step. should be taken by 
soineone to get them together round one table. Then would 
be the proper time to discuss апу alterations. 

In an atmosphere of goodwill and good intentions, with a 
desire on every one’s part to benetit the industry as a whole, 
even at the expense of a little sacrifice individually, most of 
our difficulties would, I feel sure. be overcome. Surely. the 
electrical trade is not entirely different to other trades, so 
much so that it is utterly impossible to follow the example of 
the M.T.A. and others. I hope not, and for this reason T 
welcome the facilities offered by the Press to help forward 
this movement so ably introduced by the E.C.A. 

T. Beadle. 


Hull. Muu 18th. 1925. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHND.) 


Compik 1 «(xpressl foc this journal by Messes. SrrTON-Josks, Оры AND 
Naiona, Patent Agents, Jeo, High Holborn, London, М.С. 1. 


12174 "EF! ii ssi hU B. N. Aes. Mas Из. 

ШЧ. Бата. transmission systems А. M. амт. May 7th. 

12,155. “Cap for wircless valves, А X. E. Maden. May Tth. 

12.207. " Multiple wareiess receiver; H. Сайоа and H. 1. Hall. May 7th. 

42265, Y Rlecter resistance materials.’ S. Ratatani. May 7th. (Japan, 
May mh, R. 

7..0. Manufacture of. storage-battiey separators. H. Wade (Gould 
Storage Battery Coo May 7th. 

Vout " blaten, c, «cils and. winding machines theretor."" H. Wade 
(А ега Wandin Cop Mas tb 7 

12268, "Senes porabel electric switches A. K. E. Strathdee. May 7th. 

н '* Means for registering telephone calls." A.W. G. Scaife. May 7th. 

ІЛ ма. SS Combined handle and coupler dor tumbler ewitches." Е. 
Блоки о. Мау Sb. 

ig. 200. I Chans for suspending electris appliances, &c.* 
G М L Swingler, Lif May Sth. 

Lean С boatne fash Limp. P. E. Lodiow. May 8th. 

12.2209. '' Thermo electric generator." C. R. H. Bonn. May 8th. 

12.9414. мире fer motor velles, XU F. Hanmer. May 8th. 

12.304. ** Electric limps for motor cycles, &c." F. Hanmer. May Bth. 

I2. му. '* Trolles rand vehicles. J. S. Highfield and W. E. Highfield, 
Mav dih. 

12.14... © Ear pieces ol telephones, 4a” J. S. Cattell and S. А. Fletcher. 
Mas ath, 

RIK Nutomatic switching arrangene nts for telephone exchanges, с,” 
) t. oiler and € ovenirs Automatic ое phones, Lid. Mas ttn. 

RIO Y Меен” OW. Je Davis and Edison. Swan Eletr Co, Ltd. 
м. TEM 

12a. Pheetrically heated steam-pipe oven. H. E. Stedman. May. 8th. 

12.12. {куке lor carrying wireless valves.” NL Astley. May Nih. 

I2.t25 Recotier crystals for wireless telephony C. J. Coleman. May 


E. Swingler and 


Sun 
12 UE..." Ihermionic. valves." W. А. E. Busby and F. €. R. Holland. 
Mos ом, , 


12.468) " Means for maintaining insulation resist ince of electri cables, 
&. P Dunshe иһ and. WwW. d, Ноу Pek graph Works Со, Lid. Mas ath 

I2 Ue. Pelephonie transmitters and ceceivers " Ges, fur. Drahtlose Tele- 
вр! е. May Mh (Germany, August doth, Pl) 

12 UU. 7 delegraptie eurnaling — appiratus. F, G. Creed and Creed 
eri Co, Ltd. Mo Sth, . 

12,44... Ble trie controllers" R. Amite rion Mas Sth. 

1Ј.им Коста swat hes," British Phonmpyon-Houstun Co., Ltd. (General 
Битик Coo. May Nh, 


12.577. Бего ,herapeutie apparatus Was. dtd, C. А, Cooper, and * 


D. b. Sell May Nth. 
12 i84. '* Liquid. tight coating en. porous bodies of electrodes, Sc." М 
Anon Le Carbone. Мау Sth, (bronce, June dst, 1922.) \ 
2ке tbe tae docomotie T. Je Natr. Mas h, i 
12.44€ — '* Opcroting voltage regulatoc of mercury ars rextifiers." G. Ropers 
ard А. T. Thurinan, Мау СИМ, 
12,410. t Jherimionic valve devices.’ H. R. 8. Johr«on and L. Johnson. 
M y +, | 
12.411. Села holders for wireless receiving instruments. А. K. Bini- 
loss Mas. Oth. 
PLA Wares paciong sets Т, Haryo. May Sth. 


12452. Y Frame aerials for wirelss ter gph.” W. G. Wooding. Mis 


12.49. t [heninionis vabe apparatus." L. A. Graham and W. J. 
K Kes. Mas "th, 
12.44. Vater cbstrie distriíoncinog opperatus ON. Торап. May 9th, 


1247. '"Wircd s. есем, арагы us." |. С, Ll. Oakl s. May 9th 


12.48€. "" MC] Ce COS for масо мула Н. Е. Holworihs. 
Му "h 
I2. It Phocen dynamos Sen Thero ahnigoe, Mas h. cP rane, 


Moy teh, 1e. 

12.4). I Sys hreneus. induction machines T denda May Wh 

252. t Maps fer reception, recording, and reproduction. ol.  telephonn 
боз Me BON NS Faites rated Ma Теа. 
Or Pre tes pulless for els tri trono urs €. E. Whi heod. Mas 
lors 

12542. " Means for tho phone, Ni, емне, reception. amd repro- 
die no el ste мн, ACO E W. V. Билет. М. 1Orty, 

2.8843. стана salve-hokler and. ипе rheostat foi wireless valves 
L B Ww 0. M S Wh. 

d ond кы Ger ~of done lad е (ги awaited: se, $. EN W. L. Barber and Mri. 
lari Разат, Monate tunm Co., Ltd. Мау 19th. 

2H teet амаа © A J. Gregorn and J. Niol Mav Tach. 

1474 tt Hune nson distribution. svsicnis. 7 Jo R. С, August and E. К. 
Hoori Mos Breh, 

A ТОЕТ ТКО J \№\ ( joud. Mas linh. 

heo 07 de een acris J. B Bersmy. Мау 10%. 

ho "амаа for ebsin bells, telephones, &«.7 H Mibin 
Mos sh 

|24; UN hubs der cath teraction systems 77 
M» urh 

12 ws ch Ehete db vices for contro Gf mechani 4o movan nts English 
Коча Co. bid, and К. Morris; Ms Teun 

Len? 77 War ess telegropha, А” €. \ Kegan, Mo Mih., 

126515, " Lrolles arms, Ac i for de nnn tro nc 7 G b. Cani M vy lath 

12618. t Phe teal apparatus foc. орге сй of Пантелеев ments 7 
HO OL Voir sse Mas 105 (bran; Mas Itp, TR? 

12.625, Swateh dacs © RE Мито acd. boa phone Мариш 
со 1:15 Ma Ih 

12032 б dbatnngs for ekate L oppiratus © \ Damis, Н. Domel, ant 
| o Pyare tel M ry 10 һ 
HEU “(озге tuc box. for cumming ss лз wires NS T. Dos etie 

TEN 


аем Porabo еее lighting set fer S тлек "7 Do M inson 


oe 


Logih Ebat Co, Leb. 
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Pre ves епител епо (sn for ctn current 7 \ TD Gl 
ДЕС ID 
Лев Ih dee phones infa ten presse c РВ pss Ма Trh, 
Маз, "br ome for wir езу batter 7 jJ M dE Gem hrs Ma Tbe 
Pon Mount eke tin Heath ren nts dO Johansss ER B 
N Uo m, s 0 PM OD алм Mo Lieb 
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МЕНЫ ОИЦ ЧЕТИ grating * Westenra Peste Ca, Led 
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127.5. б Electric accumulators." L. Fuller and. Fuller's United baci, 
Works, Ltd. May Ilib. 

12,713. " Liquid tih. costing on porous. bodies of electrodes, & " sa, 
Anon. Le Carbone, Mas ЗИВ. (France, November 3rd, 19272) 


12,716. ** Manufaciure. of stranded conductors or cables.” Stemens. 
Shuckert-Werke бе», May Vth. (Germans, May lath, 1822, 
12.723. '' Electric. generators," Jo NV. Калес, Metropolitan Sicko Bis. 


trical Co., Ltd. May llth. 

12,7500, Automatic telephone systems "7. T. Lenaghan. Mov Me, 

12,732. “Control of clectric switches; British Bhoinson-lHous 8 Co, 
Ltd., and A. 5. FitzGerald. Мау lith. 

12,743. '* Contacting devices lor dynamo- batri machinery, & OB. Ruste: 
end W. B. Sayers. May Llith. 

12,734. " Incandescent: electric lamps; &c." E. Ss. Velo Mo dt 
(France, Мау I2th, 1922.) 

12,739. '' Commutiator for direct currenis of dinamo-elevtric. pane ratos an) 
motors," W. Aldred and T. Мише. May 2th. 

13,763. '' Electric welding flus." J. L. Schless;. May 12th. 

12,7660. “ Telephone receivers.” Western Ebstric Co., Ltd. Mo Re 
(United. States, November 17th, 1922 ) 

12,220. '' Vaciometcrs for radio-telegraphy, A” J. V. Ward. Mas bth 

12,771. “ Shunt regulators for electric generators, &c," E. O. Burs an! 
W. Phillips. May 12th, 

2,777. " Telephone receivers, &c." British Thomson. Houstea Co, Ie, 
J. H. Butcher, К. A. Fossey, and AL P. Young. Mas l2th. 

12,778. © insulating materials." British Thomson-tflouston Co, Ltd, a» 
Н. WwW. H. Warren. Мау Hth, 

12,779. 8 Dnamo-electric machine. protective systems," British Thon. 
Houston Co., Ltd. May lth. (United. States, June Etb, 1022) 

2.780, '' Automatic telephone systems." EF. Н. W. Duomjohn and Siemen 
Bros. & Co., Ltd. Мау 12th. 

12,785. "' Receiving apparatus for wireless signalling." Electric 1 Адас. 
tus Co., Ltd. May 12th. 

12,780. '' Manufacture of tungsten wire, &c," General Electric Со, Lee 
Mey 12th. (Germany, August 7th, 1922.) 

12,803. '' Apparatus for shortacircuiting rotor windings of dynamo, wr 
verters, &с.'° G. Henderson and Bruce Peebles & Co., Lid. Mas 12h 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those. under which the specifications wiu b 
printed and abridged, and ail subsequent. proceedings will be taken, 


1921. 

Өң "Юз бб Alternatinj-eurrent clectric signalling devices." L. J. Rach. 
October Bist, 1921. (196,639) 

31,389. "" Valvexap sparking p'ugs E. Chambers (Cidministratiis of A 
Chambers, deceased). August. Sth, PR? (196,092) 

31,041. "* Hlead-liphts for imotor-c irs," G. Klecteld. Noveinbor 20th, 1930 
(172, 025.) 

32,309. Ө" Miners’ safety banps" E. А, Hailwood, Ос 2nd. 1821. 
(196,647 .) 

1922. 

140606. “Control of alternating-current: electric motors" W. Andrews Leste: 
and S. Thompson. January bth, 1922. (196,057 .) 

1785. ''klectrical switching devices," J. F. Monnot.. January Mth, 192 
(196.661 .) ; 

2.020. t Telephone mouthpiece dustprool cover," T. P. Howard. Jann 
24th, 2. (096,668) 

2109. t Saten car«ontrol and airebrake equipments." British. Thomes- 
Houston Co., Ltd. (General Electric Coo. January 24th, 1R., (196574 

SOULS "Vacuum tubes’ k. Y. Robinson. January 24th, DS (de. 

2.494. '' Electrical switchgear.” D. К. Davies and Mi tropinon Vie 9 
Батса Co., Lid. January 26th, 1922. (196,690 

2.444. " Lhermionie valves for wireless telegraphy ard t Бро | 06 
Preston, Н. G. Hughes, and S. R. Mullard. January bth, P22. (de om, 
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ary het, Pb. (004,6) 
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5.4. '" Бити and the like for use in connection with ele tric wife. 
svst ins," FL €. B. Chase. February Z39rd, 15922. (196,753) 

7,510. Ети а switchgear of the Struck’ type oc the Ek Nt Pare 
Revab Engineering Works, МЧ, and W. J. Davis. March 16h, VZ 
ies 775. 

Wile System of printing telegraphy convertible at will Gem hre te 
radio ansmission. or tbe reverses’ B, гии and М. Pren, March. 3l 
LAN VT ety 

4:244, 7' Coll ipsmie boxes or cartons for pat king vl tric lamps.” \ Asi 
Маз в Ич, PE. clones) 

"Л S Automaatio aire and oif-break Өн switches.” Ferguson, Pati. 
Led, and G. Pailin. March Зі, 192. (198,7 85.) | 

10518. Electio railway tracks with a third өг fourth ral conductor 
Н раі. April lth, MRR. (1,795 ) 

11.314. Ылги auteimmnatk commotating swatches nce гу pet 
monts Barber, Benard, et Tur nne Sc, Anon, June 1e, 721 м. GI 

Dp Pp dectric amandesent Lamps. Ho Lucss and W. Н. Pan SRU ' 
Mos 1м, 1922. 416.8107.) | 

арм лапон of electri al conductors" Bernis, Deb, asd E Ferne 
Mas 20th, KRE {че 82.) 

Loam "Ig еҥ motors for use on «dto riatise ehee tens supp ^ x PS 
Western Ebete Со, Ltd. (Western. есас Co, Ine). Mas Sod. Le.. 
(pex К Ys x. 

15.349. tt Electr id outfit for use as а tov. or for de monstiastiens a ОЖТ, 
the realisation of differsat commercial el tro-magn tic machines © M oi Sw 
Jur 4s, PRL (мем) 

17.163. * Meth. af coating glass sat faces " British Dhonrsen-Houstea C. 
Trt Grenerab Ele trie Со) June 25r F0. (026,543) mu 

17 d4à OU Viternatiyeeaurrent power transmission systems." Me trope ls 
Vak is Ерот Со, Lid. June d0th, 1021. (ТМ, 47K) 

PRE Cit Automati reclosing: electric circuit) interrupt rs." Metrepoliti! 
Vockers Elstrical Co. Ltd. September Ifi, 1221. ilse osli 

eee! р) пато јесїгі machines" British Thomson-Houston Co. Lt 
(ene rad bles ri Cod. July 28th, 18. (16, NES.) 

PTE BRjecetrie winding devices dor. springs motors," Vos Mae tunes SK 
Ges January l6th, I9. 491,7030 " 

30,0904 МЕН of amd means for receiving telegi aphia мин Me 
con's Маге Leiegraph Co. Led November Rih, 1921. pbs... 
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INSTITUTIONS AND THEIR 
PROCEEDINGS. 


Never before within our recollection—and that covers 
no brief period—has the month of June been во marked 
by the activities of engineering societies closely related 
to the electrical industries as the current month pro- 
mises to be. To-day the Western Centre of the Iusti- 
tution of Electrical Engineers has embarked upon its 
excursion to Plymouth—a holiday occasion, for it will be 
marred (if that is the right word) by no technical pro- 
gramme. That will scarcely have passed into history 
when the summer meeting of the Institution as a whole 
in the North-West commences on Tuesday next—a 
meeting which, in strong contrast to' the former, will 
offer crowded hours of technical sight-seeing, as well as 
junketing and other forms of recreation ; more than 400 
members and ladies will take part in this notable 
gathering, which will occupy the whole of four busy 
days. | | 

In the following week Ше Institute of Transport will 
hold a congress at Sheffield, when several papers of 
electrical interest will be read, and immediately after- 
wards there.will be a recrudescence of electrical ebulli- 
tion, this time on the East Coast, when the annual con- 
vention of the Incorporated Municipal Electrical Asso- 
ciation will take place at Scarborough, which will do 
deputy for Grimsby (happily the idea which was once 
put forward, that the I.M.E.A. should hold its conven- 
tion on board ship, has not been received witli favour); 
after their strenuous time in the Midlands last year, the 
members will be glad to face a programme which calls 
for à minimuin of exertion, and, whilst including a fair 
proportion of “shop,” affords ample opportunity for 
social intercourse and restful recreation. During the 
same week the Tramways and Light Railways Associa- 
tion will meet in conference at Swansea, and the І.Е.Е. 
conversazione on June 2&th will complete the programme 
for the month. 

Whether it be held fortunate or otherwise that these 
five important functions should be held within the space 
of three weeks depends upon the point of view; cer- 
tainly no oue would wish to attend them all! But those 
who are entitled to attend more than one will probably 
find it difficult to do so, and in some cases impossible. 

We have not space available to comment further on 
the programmes for these events, but the occasion 
sceetus appropriate for us to draw attention once more 
to the proposal that we have put forward from time 
to time—that a great engineering convention should be 
Іа. in London, in which all these societies and others 
also could take part. Whether this should be an 
annual event or not need not now be discussed, but 
certainly there сап be no question but that the first 
such convention should be held next year in conjunction 
with the British Empire Exhibition. — In our issue of 
March 23rd last, referring to the World Power Confer- 
ence which it is proposed to hold in connection with the 
Exhibition. we suggested that London might next vear 
be made the centre for the annual meetings of the 
various engineering. manufacturing. and contracting 
associations, and that a programme of special events 
should be drawn up. The time remaining will barely 
allow of satisfactory arrangements being completed, and 
therefore. if our proposals meet with the approval of our 
readers, thev should lose not a moment in expressing 
their views on the matter in the proper quarters. 

Every year such conventions arc held in the United 
States, affording admirable opportunities for old 
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friends to forgather and for important questions to 
be discussed from various points of view; and no doubt 
thev go far towards engendering in the public mind 
a better realisation of the magnitude and importance of 
the engineering profession and thereby improving the 
status of engineers—a matter of which во much is said, 
but to further which so little is done. If engineers 
really wish to attain their proper standing in the public 
eve, they must see to it that the public hns something 
to look at that it can understand. 


We publish in this issue the latest 
The Exhibitors official information regarding the book- 
at Next Year's ing of floor space at the British Empire 

Exhibition. — Exhibition. by companies and firms 

connected with the electrical, engineer- 
ing. and shipbuilding industries. In devoting so much 
space to this matter at this. particular time we have 
several objects in view. First and foremost is the 
desire to demonstrate by names of firms how large a 
pumber of British manufacturers have definitely made 
up their minds to contribute their quota toward render- 
ing the display effective; secondly, to show by the large 
space-booking by the comparatively small number of 
firms in what we тау call the B. E. A.M.A. section that 
a number of such exhibitors intend to make large and 
imposing demonstrations; thirdly, to indicate the 
many electrical omissions, of both B.E.A.M.A. and non- 
В.Е.А.М.А. firins, and perhaps more particularly those 
of certain classes, such as makers of domestic electrical 
apparatus and appliances. Possibly the publication 
of this information will assist associated and non-asso- 
ciated firms who have not vet come to a decision to 
exhibit, and have not definitely resolved to refrain 
from doing so, to make up their minds whether their 
own Interests as well as those of the industry do not 
call for their co-operation. We are aware of some of 
the difficulties, and are not unmindful of some of the 
objections, but these are present to the minds of those 
«lio have considered the matter, and thev, after resolv- 
‘ny upon a refraining attitude, will be unlikely to lay 
the blame at anybody else's. door if they experience 
disappointment later. We appeal to-day to those who 
have deferred serious consideration of the matter 
because they have felt that there was plenty of time. 
In less than a vear the Exhibition will be in full swing 
and the traffic from Overseas to Wembley will be heavy. 
We have little doubt that the unbooked space will have 
been allocated by the end of the present vear ; the sooner 
the actual space-letting part of the business сап be com- 
pleted the better. There will be a vast amount of other 
work for the authorities to do so that evervthing mav 
be in complete condition һу the opening date; but 
exhibitors, too, will require considerable time for the 
preparation of their display manufactures—there will 
he no room for anything of a makeshift character—and 
those who defer their decision regarding space too long 
ay be too hurried in their practical preparations at 

later stage. 

In publishing the lists and plans now, we have one 
other important object in view. We are looking forward 
to meeting next vear hundreds of electrical and engineer- 
Ing men of eminence and practical authority from coun- 
tries overseas. Мапу of these have already made their 
plans to vixit these islands duri ing the run of the Wem- 
blev Exhibition. They. will he able to judve from: what 
we now publish how fine a collection of British engineer- 
wing manufactures will be brought together ** under one 
roof so to speak. In their ordinary visits home thev 
journey from centre to centre seeing a few works and 
a few power stations, This time thev will be able to see 
the cream of British manufacturing all brought. to- 
vether, with representatives of numerous. businesses, 
and a finelv-equipped power station and кумен, as well 
as many things new which will emerge from the brains 


end work of onr engineers during the next twelve 
months. 


We appeal to all of our readers overseas who have not 
vet made plans for taking the journey to England. to 
study the forecast contained in our article and to deter. 
mine early upon the right course. We shall be grateful 
to all of our oversea readers, whether in the Colonies 
and Dependencies or in foreign countries, if they will 
advise the EtEecrucaL Review of their intentions, 
Though the Exhibition is a British one, and all manu- 
factures shown must be British, visitors from every 
nationality under the sun will find a moet cordial 
welcome awaiting them at these offices, at the Exhibition 
itself, and in the various works and electrical systems 
of the United Kingdom, where British activity and 
capacity can be judged. 


IN our last issue we gave some parti- 
culars of the use of lead-covered under- 
ground cable for the distribution of 
electricity in rural areas, by the Hydro- 
Electric Power Commission of Ontario; the cable, of 
which 150 miles has been laid, is unarmoured and is 


laid directly in the ground without protection, and the 
lead sheathing is used as the return conductor. We 
learn with interest from Mr. A. Hugh Seabrook, of 
Messrs. Sir Charles Bright & Partners, Ltd., that lis 
firm is adopting a similar plan in connection with the 
distributing system of the Swanage Electricity Co., Ltd. 
The high-pressure single cables, working at 2,500 volts 
a.c., and the low-pressure cables, at 240 volts, will be 
“single-pole?” unarmoured, with the outer conductor 
(7.e., the lead sheathing) earthed. A proportion of con- 
centric cable is also scheduled in the specification for use 
in the towns and villages, but with this we are not con- 
cerned. 

Why is the earthed-return system so little used in 
this country nowadays? We remember a time when 
concentric earthed-return indoor wiring was strongly 
advocated, and several ingenious systems were elabo- 
rated, some of which are still on the market. The In- 
stitution Wiring Rules offer no obstacle to the adoption 
of earthed concentric wiring, and of course the earthed- 
return system 1s very widely used on board ship, but on 
land it is necessarily restricted to isolated installations 
unless a double-wound transformer is provided. 

The more important matter, however, is the use of the 
earthed return for rural transmission lines, whether 
overhead or underground. In the latter case, assuming 
that all the current returns by the lead sheathing. the 
drop of pressure therein will be about the same as in the 
copper conductor in the case of small cables of ordinary 
construction (хау, 0.01 sq. in.), but in larger sizes it 
will be much greater (about five times in the case of a 
0.1 sq. in. cable). Hence, as the thickness of the sheath. 
ing of the larger cables could not economically be in- 
creased sufficiently to give a reasonable drop. either it 
must be reinforced with a copper conductor or steps must 
be taken to ensure that the conductance of the earth i8 
utilised, by providing earth plates at suitable points. 
Some vears ago Mr. J. S. Highfield, when laying out 
the high- pressure direct-current svstem by which supply 
is given from Willesden to Southall in the western area 
of the Metropolitan Electric Supply Co.. made an 
elaborate series of experiments on the use of the earth 
as a return conductor, with a view to emploving it as а 
stand-by in the event of breakdown of a cable; the 
results were included in a paper read before the Institu- 
tion of Electrical Engineers, and recorded in our issue 
of June 21st, 1912, and thev clearly show that an earth 
resistance as low as one ohm can be readily obtained. 
The onlv questions remaining to be considered are 
those of electrolysis and interference with telegraphs. 
With alternating current the former is practically 
nevlivible: with regard to the latter, in rural districts 
the telegraph and telephone lines are not numerous. but 
the possible effect upon them must be considered. How- 
ever, Mr. Highfield stated (loc. cit.) that Post Office 
engineers had found a по difference of only 1.4 
volts between Southall and Willesden, a distance of 
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seven miles, when a direct current of 90 amperes was 
flowing. Moreover, experience gained with the use of 
the earthed return for tramways, and in some cases for 
railways, during the last quarter of a century, with a 
direct-current drop in the earth limited by the Board of 
Trade regulations to a maximum of seven volts, has 
abundantly proved that where suitable precautions are 
observed neither electrolysis nor interference with tele- 
vraphs need be feared. 

There appears therefore to be no good reason to forgo 
the use of the earth as a conductor under the conditions 
here referred to, and obviously great economies can be 
effected thereby; for one thing, there is only one in- 
sulated conductor, so that failures should be minimised 
—the earth won’t break down! The cable itself costs 
less, Joints are more easily made and more reliable, the 
cost of services is reduced, and the liability to interrup- 
tion of supply is diminished. Ву dispensing with the 
use of armour a further economy is effected, amounting 
to no less than 40 per cent. in the case of the smaller 
cables ; the value of armouring as a protection is highly 
problematical, and one important undertaking has 
used plain lead-sheathed cable for years, with satis- 
factory results. The attitude of the Electricity Com- 
missioners and the Postmaster-General towards the 
method must be taken into account, but whilst the 
Board of Trade would probablv have demurred, in these 
days such questions are decided by engineers on tech- 
nical and not on political grounds. We think, there- 
fore, that the lead which Mr. Seabrook has given in this 
country should be closely watched with a view to follow- 
ing his example in other rural districts. 

Incidentally, Mr. Seabrook is specifying for single- 
phase integrating ampere-hour meters for Swanage—in 
accordance with the views which he expressed in our 
“ Correspondence "' columns not long аро. 


Ir is unfortunately necessary, owing 
to certain discreditable occurrences, to 
advise those whose duty it is to consider 
applications received for electrical 
situations vacunt, to investigate the accuracy of testi- 
monials where only copies of such, and not originals, 
are submitted. It may be excusable for a man to have 
an exaggerated opinion of his qualitications—especially 
when in search of a job, but when men who are in em- 
ployment already lay false claim to the possession of 
testimonials regarding their training and experience on 
the chance that they will not be investigated, one can 
but describe them as either fools or knaves. Without 
entering into the details that have come to our know- 
ledge of the way in which attempts were made to secure 
a certain municipal electric supply vacancy, we may say 
that those who try to obtain positions by gross misrepre- 
sentation are playing a dangerous game and the penalty 
for their wrong-doing should be heavy. Perhaps it may 
be thought unnecessary for us to issue this caution, as 
most electric supply engineers and committees make a 
regular practice of investigating the accuracy of state- 
ments bearing on the suitability of a candidate. May 
be it is so, but appointments sometimes have to be made 
in a hurry, and if caution be absent, they may prove to 
be d?s-appointments. 


Candidates' 
Testimonials. 


France has truly profited bv the 
lessons of the war. She soon learned 
that Germany would only meet her 
obligations in so far as the Allies com- 
to do so. She lost no time before 
systematically to work on making good 
the evil wrought by the enemy їп the battle 
zones. When German money was not forthcoming 
to meet the necessary expenditure, she arranged 
to accept a partial equivalent in goods, and when 
both cash and kind were in default, she went into 
the Ruhr to fetch what was justly hers. Meanwhile, 
the progress she has made in restoring her farms, 


The Progress 
of France. 


pelled her 
she set 


factories and mines has been wonderful. It is described 
in the interesting report by H.M. Commercial Coun- 
sellor in Paris, which we review on another page. 
Though France has been criticised on account of the 
lavish expenditure she has made of borrowed money, she 
has not resorted to undue inflation, and has been most 
successful in raising internal loans, with the result that 
her credit is withstanding well the failure of her expec- 
tutions of German payments. The money has been well 
laid out in reproductive work. The technical equipment 
of her industries has been thoroughly imodernises, and 
she has gained much manufacturing experience that she 
did not possess before the war. Thus we see a France 
with a very greatly increasing capacity to administer 
to the future needs of the world’s markets, although at 
present her own requirements at home are not fully 
satisfied, whilst international demand is difficult to 
translate into actual business because the necessary 
funds are lacking. Close by there is Germany with a 
marvellously enhanced manufacturing power and a 
saturated home market that has bought all it can afford 
to buy. And again, across the Channel, Great Britain 
stands with her industrial strength only partly utilised 
and in considerable need of oversea orders. It seems 
evident that competition for foreign contracts will crow 
fiercer as time goes on, and therefore it behoves the 
British manufacturer to examine how he сап best turn 
to account such advantages as he possesses, and at the 
same time see whether he cannot benetit himself by 
imitating some of the methods of his rivals. Con- 
tinental industry apparently stands to benefit by the 
high degree of organisation to which it has attained. 
Great Britain' s metallurgical and engineering indus- 
tries still lack anything approaching a central selling 
ussociation for export trade such as has enabled the 
United States iron and steel industry to effect wonderful 
economy in its foreign commerce, and such as both the 
French and German engineering concerns with their 
respective “© communities of interest °° are in a splendid 
position to establish and maintain. Our producers 
need to reduce their manufacturing as well as their sell- 
ing costs. Their European competitors have done much 
by the adoption of methods of fuel economy and by the 
utilisation of electric power. There is little doubt that 
were it not for our notorious extravagance in the use of 
coal we could substantially reduce the price of our 
finished goods. On the other hand, we probably possess 
a strong card in our capacity to finance large foreign 
contracts. This, it is true, is not so great as that of the 
United States, but it is superior to French and German 
capacity. Numbers of engineering and constructional 
schemes abroad are held up bv lack of funds. It is 
believed in some directions that Great Britain might 
profit more widely by this financial advantage if she 


were to add to it by coming to a closer understanding 
with United States industry. 


From the daily Press we learn that 
The Wimbledon Mr. S. J. Jenkins, an employé for 23 
Affair. years of the electricity department of 
the Wimbledon Corporation, who gave 
evidence on behalf of Mr. H. Tomlinson Lee in his recent 
action against Alderman Peel, has been dismissed. We 
understand that, as in Mr. Lee’s case, no ground for 
this action has been stated. It is possible that there is 
no connection between the two happenings; it is, how- 
ever, as the Wimbledon Borough News remarks, indeed 
unfortunate, 1f such is the case, that the Council should 
have chosen this moment to dismiss an old employé, and 
we are not surprised to hear that the town is in a com- 
motion. A petition has been presented to the Mayor, 
calling for an inquiry and the reinstatement of Mr, 
Jenkins. 

We trust that a satisfactory explanation will be forth- 
coming; for if it were the case that Mr. Jenkins had 
heen the victim of spite and penalised for his testimony 
in a court of justice, the shame and disgrace incurred 
should brand the town for vears to come as no place for 
honest men to dwell in. 
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THE BRITISH EMPIRE EXHIBITION, 1924. 


The Electrical and Engineering Exhibitors. 


By courtesy of the British Electrical and Allied Manu- 
facturers' Association and the British Engineers’ Asso- 
ciation we are able to publish below alphabetical lists of 
the firms which have definitely booked space in the 
sections for which these two associations are responsible 
at the great Exhibition which will be in progress at 
Wemblev less than a year from now. 

The B.E.A.M.A. list includes exhibitors in the Elee- 


trical and Allied Engineering Section, and 


is dated 


April, 1923. 


The British Engineers' Association table 


indicates the exhibitors' list right up to date for the 
Shipbuilding, Marine, Mechanical, and General Engi- 


neering Section. 


These lists, together with the floor space plans which 
accompany them, will convey sonie idea of the progress 
that has been made with the organisation of the biggest 
show of British engineering machinery and equipment 


that has ever been planned. 


We refer further to the 


subject in our *' Leaderette ’’ pages. 


Table I.—List of Exhibitors in the Electrical and Allied Engineering Section. 


Adamson. Daniel, & Co., Ltd. 

Allen West & Co., Ltd. 

Babcock & Wilcox, Ltd. 

Belliss & Morcom, Ltd. 

British Electric Transformer 
Co., : 

British Insulated. & Helsby 
Cables, Ltd. 

British Thomson - Houston 
Co., Ltd. 

Brook, Hirst & Co., Ltd. 

Brook, E., Ltd. 

Browett, Lindley & Co., Ltd. 

Brown, 5. G., Ltd. 


Brush Electrical Engineer- 
ing Co, Ltd. 

Burndept, Ltd. 

Cable Makers’ Asrmociation, 


comprising :— 
British Insulated & Helsby 
Cables, Ltd. 
Callender's Cable & Con- 
struction Co., Ltd. 
Glover, W. T., & Co., Ltd. 
Henlev's, W. T., Tele- 
graph Works Co., Ltd. 
Johnson & Phillips, Ltd. 
[iverpooc] Electric Cable 
Co., Ltd. 
London Electric Wire Co. 
and Smithe, Ltd. 
Siemens Bros. & Co., Ltd. 
Union Cable Co., Ltd. 
Western Electric Co., Ltd. 
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Callender's Cable & Con- 
struction Co., Ltd. 
Chloride Electrical 
Co., Ltd. 
Crompton & Co., Ltd. 
Crypto Electrical Co., Ltd. 
Davenport Engineering Co., 
. Ltd. 
D. P. Battery Co., Ltd. 
Docker Bros., Ltd. 
Dugdiil, John, & Co. 
Eastern Telegraph Co., Ltd. 
ын Insulators Co., 
«t 


Storage 


Edison Swan Electric Co., 
Ltd. 

Electric Control, Ltd. 

ELECTRICAL REVIEW 

Electrical Times 

Electromotors, Ltd. 

Elliott Bros. (London), Ltd. 

Ellison, George 

English Electric Co., Ltd. 

Erskine. Heap & Co., Ltd. 

Ever Ready Co. (G. B.), Ltd. 


E Edgcumbe & Co., 

Ltd. - 

Ferguson, Pailin, Ltd. 

Fraser & Chalmers Engi- 
neering Works 

Fuller's United Electric 


Works, Ltd. 


» 1 H 
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General Electric Co., I.td. 
Glover, W. T.. & Co., Ltd. 
Hart Accumulator Co., Ltd. 
Henley’s, W. T., Telegraph 
Works Co., Ltd. 
Hick, Hargreaves & Co., Ltd. 
Holden & Brooke, Ltd. 
loco Rubber & Water- 
proofing Co., Ltd. 
Johnson & Philips, Ltd. 
Lancashire Dynamo 
Motor Co., Ltd. 
Liverpool Electric Cable Co., 
Ltd. 


and 


London Electric Wire Co. 
and Smiths, Ltd. 

Magnet Engineering Co. 

Marconi’s Wireless Tele- 
graph Co., Ltd. 

Mather & Platt, Ltd. 

McMichael, L., Ltd. 


Metropolitan-Vickers Electri- 
cal Co., Ltd. 


Micanite & Insulators Co., 
Ltd. 


Mirrlees, Bickerton & Day, 


4 


Mirrlees, Watson Co., Ltd. 
Nalder Bros. & Thompson, 
Ltd. 


Park — Roya} 
Worke, Ltd. 

Parsons, C. A., & Co., Ltd. 

Power Plant Co., Ltd. 


Pritchett & Gold & Electrical 
Power Storage Co., Ltd. 


Relay Automatic Telephone 
Co., Ltd. 


Engineering 


Reyrolle, A., & Co., Ltd. 

Royce, Ltd. 

Siemens Bros. & Co., Ltd. 

Silver Replating Powder Co. 

ane ee enone & Electric 
O., А 


Sutcliffe (оё 
Ltd. 


Switchgear & Cowans, I.td. 


Telephone Manufacturing 
Co., Ltd. 


Thomas, Bertram 


Thompson, John, Water Tube 
Boilers, Ltd. 


Tudor Accumulator Co., Ltd. 
pu Electric Transmission, 
td. 


Crumpsall), 


Union Cable Co., Ltd. 
Watford Electric & Manu- 
facturing Co., Ltd. 
Western Electric Co., Ltd. 
Whipp & Bourne, Ltd. 
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Table II.—List of Exhibitors in the Shipbuilding, Marine, 


Accles & Pollock, Ltd. 

Aerograph Co., Ltd. 

Allen, Edgar, & Co., Ltd. 

Allen, Everitt & Sons, Ltd. 

Allen, W. H., & Co., Ltd. 

Angular Hole Drilling and 
Manufacturing Co., Ltd. 

Armstrong Whitworth, Sir 
W. G., & Co., Ltd. 

м Engineering Co. (1913), 


Attwater & Sons 
Avery, W. & T., Ltd. 
Бае, Sir W. H., 


Baldwins, Ltd. 
Balfour, , Arthur, one Ltd. 


& Co., 


Beardmore & Co., Ltd. 


Beldam Packing & Rubber Co. 
Blakeborough, J., & Sons, Ltd. 


Bolckow, Vaughan & Co., 
Ltd. 


Braby, F., & Co., Ltd. 

Braime, T. F., & "Со., Ltd. 

Braithwaite & Co., Ltd. 

Brass & Copper Tube Associa- 
tion 

Brass Wire Association 

Brazed Brass Tube Associa- 
tion 

British Mannesman Tube Co. 

British Oxygen Co., Ltd. 

повезе Thos., & Sons, 


Brockhouse, J., & Co., Ltd. 
Butler, J., & Co., Ltd. 
Caledonia Wire Rope Co. 
Cargo Fleet Iron Co., Ltd. 


Carmichael, James, & Co., Ltd. 


Castlecary Fireclay Co., Ltd. 
Chesterfield Tube Co., Ltd. 
Cochrane & Co., Ltd. ' 
Cold Rolled Brass Associa- 
tion 
Colville, David, & Sons, Ltd. 
Cradock, G. & Co., Ltd. 
Culley Expressors, Ltd. 
Daniels, T. H. & J., Ltd. 
Darlington Rolling Mill Co., 


Davidson & Co., Ltd. 
Davis & Timmins, Ltd. 
Day, Summers & Co., Ltd. 
Delta Metal Co., Ltd. 
Densham, H. & Son, Ltd. 
Dewrance & Co. 
Diamond Coal Cutter Co. 
Dominion Machinery Co. 
orman, Long & Co., Ltd. 
Drewry Car Co., Ltd. 
Drysdale & Co., тА. 
Engineer Newspaper. 


Engineering Publications, Ltd. 


Eston Sheet & Galvanising 


Теш, Birkby & Goodall, 
Lt 


Fleming & Ferguson, Ltd. 

Fowler, John, & Co. (Leeds), 
Ltd. 

Frys (London), Ltd. 


Gandy Belt Manufacturing Co. 


Gear, H. H., Co., Ltd. 
Glenboig Union ‘fireclay Co. 
Glenfield & Kennedy, Ltd. 
Gloucester о aoe 
and Wagon Co., Ltd. 
Gordon, James, & ca. Ltd. 
Green, E., & Sons, Ltd. 
Greenwood & Batley, Ltd. 
Gresham & Craven, Ltd. 
‘Guest & Chrimes, Ltd. 
Guest, Keen & 'Nettlefolds, 
Ltd., John Lysaght, Ltd., 
Bayliss, Jones & ay lias, 
Ltd., John Garrington and 
Sons, Ltd. 
GwynnesEngineeringOo., Ltd. 
Hadfields, Ltd. 
Hall, Alexander, & Co., Ltd. 
Hall, J. & E., Ltd. 
Hall, Robert, '& Sons (Bury), 


Hardacre, John T., Ltd. 

Harling, W. H. 

Harrison & Camm, Ltd. 

Harvey, G. A., & Co., Ltd. 

Haslam Foundry & Engineer- 
ing Uo., L 

Hawthorn Leslie, R. & W., 
and Co., Ltd. 

Hay М п & Co., Ltd. 

Hay ward-lyler & Co., Ltd. 

Eo E Engineering 

t 


Co 
Heinke, C. E., & Co., Ltd. 
Hendry, James, Ltd. 
Hey wood, S. H., & Co., Ltd. 
dill, Richard, & Co., Ltd. 
Hingley, N. ‚ & Sons, Ltd. 
Hodgkinson, James (Salford), 


Holdsworth & Sons, Ltd. 
Holman Bros., Ltd. 
Honeywill Bros., Ltd. 
Howden, James, & Co., Ltd. 
Hughes & Lancaster, Ltd. 
Hurll (Peter & Mark), Ltd. 
Jessop, Wm., & Sons, Ltd. 
Johnson, Richard, & 
Nephew, Ltd. 
Keith, James, 


4, Lt 


& Blackman 


Kennedy, Herbert, & Co., Ltd. 


Kenrick, Archibald, & Sons, 
Ltd 


Kent, George, Ltd. 

Kirkstall Forge Co. 

Kitson & Co., Ltd. 

Kitson Engineering Co. 

a & Lahy Metal Works, 
Lt 


Lea Recorders Co., Ltd. 

Lobnitz & Co., Lt d. 

locomotive Publishing Co. 

Loveridge, Ltd. 

Liverpool ша апа 
Condenser Co., 

Marryat & Scott, a 

Marx, J. & E. 

Maurice Bart Bloom 

Mavor & Coulson, Ltd. 

McGeoch, Wm. & Co., Ltd. 

Mitchell ‘Conveyor & Trans- 
porter Co., Ltd. 

Mitchell, P P. D. , Ltd. 

Mond Nickel Co., E 

Monninger, C. D., 


Ltd. 
Morgan Crucible Co., Ltd. 


Motherwell Bridge & Iron Co. 


Mumford, A. G., Ltd. 
ода Time Recorder Co., 
td. 


Nickel Silver Association 

Norris, T., & Son 

North British Locomotive 
Co., Ltd. 

North- Eastern Marine Engi- 
neering Co., Ltd. 

Ormerod, O. & W., Ltd. 

Palmers’ Shipbuilding and 
Tron Co., Ltd. 

Parsons Marine Steam Tur- 
bine Co., Ltd. 
Patent Lighting Co., Ltd. 

Petters, Ltd. 

Pickersgill, Win. 

Pitter Gauge & Precision Tool 
Co., Ltd. 

Platt, J. W. & H. 

Port Talbot Steel Co. 


` Pott Cassels & Williamson 


Priestinan Bros. 

Priestinan Bros., Ltd. 

кишен Engineering Co., 
t 


Redlers, Ltd. 

Redpath, Brown & Co. 
Reid, McFarlane & Co., Ltd. 
Rhodes, Joseph, & Son, ' Ltd. 


Rhondda Engineering and 
Mining Co., 
Roadless Traction Co., Ltd. 


Robb, Henry, Ltd. 
Roberts Charles, & Co., Ltd. 
Robey & Co., Ltd. 


Robinson, Thos., & Sons Ltd. 


Rockman, J. 
Rubery Owen & Co. 
Ruston & Hornsby, Ltd. 


Sanderson Bros. & New- 


bould 
Saunders, 5. B., Ltd. 


" Sentinel " d: gee Works 
(1920), L 

Serck Hadiators, Ltd., and 
Serck Tubes, Ltd. 


Co., Ltd. Sheepbridge Stokes Centri- 
Etchells, Congdon. & Muir, Lacy, Hulbert & Co., Ltd. fugal Castings Co., Ltd. 
Ltd. Laing, Sir James, & Sons, Ltd. Simon, Henry, Ltd. 
Firth, Thos., & Sons, Ltd. Lancaster & Tonge, Ltd. Simons, Wm., Ltd. 
1 d ——] 
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, & Sons, Ltd. 


Mechanical, and General Engineering Section. 


Small & Parkes, Ltd. 

Smith’s Dock Co., Ltd. 

South Durham Steel & Iron 
Co., Ltd. 

Spear & Jackson, Ltd. 

Standard Machine Works, Ltd. 

Staveley Coal & о Со., Ltd. 

Sterne, L., & Co., 

Sterns, Ltd. 

Steven, A. & P., Ltd. 

Stewarts & Lloyds, Ltd. 

Stoker, A. W. 

Stuart. Turner, Ltd. 

шо» Thos., & Sons, 

t 


Swan, Hunter & Wigham 
Richardson, Ltd. 
North British Diesel En- 
nee Works (1922), Ltd., 
M. W. Swinburn & Sons 
(1929): Ltd., Harfield and 
Co., Ltd., Archibald 
Watson & Co., 
Barclay Curle 
Ltd. North of 
Shipbuilding Co. 
Philip & Son, Ltd. 
Tangves, Ltd. 
Taylor & Challen, Ltd. 
Thonipson Bros. (Bilston), Ltd. 
Thompson, Joseph l., and 
Sons, Ltd. 
Thornycroft, Jobn I., & Co., 


Tullis, John, & Son, Ltd. 
Turner Bros. Asbestos Co., Ltd. 
Tweedales & Smalley (1990), 

Ltd. 

Vacuum Brake Co., Ltd. 
Vickers, 

Robert Boby, Ltd., James 
Booth & Co. (1915), Ltd., 
British Lighting & Igni- 
tion Co., Ltd., British 
Refrigerating Co., Ltd., 
Cooke, Troughton and 
Simms, Ltd., Electric and 
Ordnance Accessories Co., 
Ltd., Metropolitan Car- 
riage, Wagon & Finance 
Co., Ltd., Patent Shaft 
and Axletree Co., I4d., 
Taylor Bros. & Co., Ltd., 
ү РЕ Speed Gear, 


Vidal Pry ineening Co., Ltd. 
Walker, Wm., & Son, Ltd. 
Wallis & Steevens, Ltd. 
Watson Laidlaw & Co., Ltd. 
Weir, G. & J., Ltd. 

Welin S Engineering 


Co., L 
Wellman Smith rn Engi- 
neeri па согр. & , Ltd. 
White, Thos., & Sons, Ltd. 
Wilkins Wire & Wire Rope 
Co., Ltd. 
Wilson Bros. Bobbin Oo., Ltd. 
Wright, John & Edwin, Ltd. 
Wylie. Mathew. & Co., Ltd. 
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THE APPROXIMATE 


INTEGRATION OF REACTIVE POWER IN 


THREE-PHASE CIRCUITS. | 


Ву G. W. STUBBINGS, 


METHODS of charging for electric power supplies, designed 
to induce consumers to install power-factor correcting 
devices, frequently call for the determination of the wattless 
kVAh in the supply. Although the exact method of 
determining this quantity is quite simple, indirect and 
approximate methods have been devised, and are in use. 
The object of this paper is briefly to consider such approxi- 
mate methods, with a view to determining the errors likely 
to occur in such circumstances as may be met with in 
actual practice. 
The Effect of Phase Angle. 

The theoretically accurate method of integrating wattless 
power in a three-phase circuit is by the two-wattmeter 
method, each wattmeter being so compensated that the 
phase of the pressure flux is displaced 90^ with respect 
to the pressure flux of the corresponding meter used 
for energy measurement. In the case of an induction 
meter, the pressure flux will lag 180? behind the pressure 
producing it. If the phase compensation be inaccurate, 
and the phase position differ by an angle a from exact 
opposition, the meter will integrate— 

г sin (ф + a) = iv віп ф + iv cos ф Sin a, if a be small. 

The error as a fraction of the true reactive power is— 

ҥ сов BID a. 

The indications of the reactive meter are often used, in 
conjanction with those of the energy meter, to determine 
the energy factor, or the kVAh of the circuit. 

The kV Ah are calculated from the relation— 

м = (ж? + X°}, 

w being the units and x the reactive kV Ah. 

The effect of the phase angle of the reactive meter will 
be to give a value of u— 

(м2 + x? + 2 WX sina) 
= м (1 + sin 4 cos q віп a). 

The error in the determination of the kVAh, as a 
fraction of the true value, is } a sin 2 4. 

The energy factor calculated from the erroneous value of 
the reactive КУА — 

ww? + x:-2wxsina)zcos ф(1 + b asin2 4). 

The fractional error in each case has its maximum value 
when sin 2 ф = 1 or when сов 4, = 0707. 

The foregoing calculations apply to а one-phase circuit, 
but it is not difficult to show that they apply to a two- 
wattmeter combination for three-phase measurementa, if the 
phase angles of the meters be the same. 


The Quadrature-voltage Method. 


These resulta bave an important bearing upon a well- 
known method of metering reactive power in three-phase 
circuits by ordinary energy meters. In this method the 
pressure coils of the reactive meter are energised by voltages 
displaced 90 from those required for energy registration, 
ich quadrature voltages being obtained from mid-point 
taps on the potential transformer secondary windings or 
from autc-transformers, If the voltage system is balanced, 
and these taps be inaccurately placed, a virtual phase angle 
will be introduced into the combination. Suppose the taps 
be displaced from the true mid-point 2 per cent. of the 
secondary voltage, then, since the quadrature voltage is 
b ys, the phase angle will be approximately 0:04 ys 
radian. If the power factor be 05 and the circuit арргоз1- 
mately balanced, the percentage inaccuracy 80 introduced is 

4|* 3. sin ф cos ф = 1'1. 

Thus, although the error in the position of the mid-point 
tap has a nevligible effect upon the magnitude of the 
quadrature voltage, the phase angle во occasioned has а 


materiul effect upon the accuracy of the energy factor or the 
kV Аһ so determined. 


A.M.LE.E., A.Inst.P. 


—— 


If the errors in the position of the transformer taps are in 
Spes directions, the inaccuracy will be decreased, 
although, in the case considered, there would not be com- 
plete compensation, since the slow element of the meter 
integrates but 12 per cent. of the total reactive power. 

Virtual phase angles are glso introduced by a distortion 
of the voltage triangle, and although errors arising from 
this cause are not likely to be large for normally balanced 
circuits, they might easily become appreciable in cases where 
badly-balanced loads were supplied. The possibility of 
appreciable errors from the two causes referred to, points 
to the need of great care in the employment of the method 
under consideration, if high accuracy in the determination 
of the energy factor is desired. 


c 


Ес. 1. 


The Reversed Meter Method. 

An approximate method of metering reactive power in 
three-phase circuite consists in the use of an ordinary three- 
phase two-element meter connected up so that the torques 
generated by the two elements are in opposition. The 
multiplier for such a meter is 3. The meter во connected 
will integrate— 

V8 v {i, сов (30° — ф,) — i, сов (20° + ¢,)}. 

Г dys з фу» appiying to the leading and lagging phates 

respectively, is expression is equivalent to— 
1 у {1,(3 сов, + vy sin ф,) — +, ($ сов, — 
V3 віп $3)]. 
If i, = i, and 4, = ф„ this reduces to V3 / v sin ф. 
A true reactive meter will integrate— 
v {— ; sin (80 — 4) + 7; sin (30 — ¢,)}. 
= 4 v [— л (cos o, — У З віп Ф) + i, (cos ф, т 
V $ вір ф,)}. 

The excess of the indications of the reversed meter over 
the true reactive power is— 
A = 2 v (i, cos gi — 5, сов ф,) = 2 Vo r (сов ¢, = 

1, COB фу), 

r being the hypothetical star voltage. 

Since а three-phase, three-wire circuit is completely 

defined by ф, ġa» i and /,, we may put г, = mi, and 

ф = Фф, t в. 

Whence, the unbalance being small, 

A =2/V8.{w(1 т) + Xa}. 

The kVAh calculated from the readings of the reversed 
meter will be— 
м, = (м + 2x у) 


= м {1 +2 4/5. віп ф (1 — т) cos p, + а win g,}- 


NÉ, | __ 
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The fractional error is— - 

9] У 3. віп ф ((1 — m) cos 4, + a sin 4)- 
The fractional error of the energy factor will, as previously 
shown, be of the same magnitude. 

As а numerical example we may assume that i, exceeds 
i, by 5 per cent., and that 4, exceeds ¢, by 2:8 degrees or 
0:05 radian, and that the power factor of the circuit 
is 0:8. 

The percentage error in the kVAh will then be 
,2|V a x 0'6 {0°05 x 08 + 0°05 x OG} x 100 = 48. 

If the unbalance be such that i, = 0°95 д, 4, remaining 
a8 before, the percentage error will be : 

..100 x LI'2/V8 x 001 = 07. 

The maximum error is obtained by differentiating with 

respect to ¢ the expression— 

2] 5 sin ф ((1 — m) сов ф + asin 4), 

giving as the condition— | 

(1 — m) co82 4 + a 8in 2 ф = 0, or tan 2 4, = — (1 — m)/a. 
For the first case considered above tan 2 4 = — 1 giving 
ф = 67°, the error being 6:9 per cent. ; in the second case 
ф = 224°, giving an error of 1 per cent. In this latter 
case it is easily seen that the error is zero when tan ф = 
— (1 — т)/а апа ф == 45°, 

lt would therefore appear in the light of the foregoing 
calculation that the possible errors of the method being 
considered, with a very small defect from an exact balance 
in the circuit, are so great as seriously to endanger the 
validity of the method. Especially is this so in view of 
the fact that power factor tariffa will be пові used with 
large consumers, when the highest accuracy in metering 
is desirable. 


The Single Element Meter Method. 


An alternative method of approximately integrating the 
reactive power in a three-phase circuit is by the use cf 
а one-phase meter connected in the third main and energised 
by the voltage between lines 1 and 2. Where current 
transformers аге in use the series coil of the reactive meter 
will carry the resultant of the currents supplying the energy 
meter. The multiplier for such a meter is V3. The 
meter integrates— 


J3V {— i cœ (p, + 30°) + i, сов (фз — 30°) 
= $ {— i, (8 cos p, — УЗ вір 4) + i, (8 сов ф, 
+ УЗ sin ф,)}. 

The difference between this quantity and the true 
reactive power is— 

— V (4 сов ф, — +, COB ф,). 

The error in the integration of reactive power by the 
single-element meter is thus seen to be of opposite sign to 
and one-half the magnitude of the error with the two- 
element reversed meter. The error in the determination of 
kVAh and energy factor will also be halved. Manifestly 
such a meter is preferable on the score both of accuracy 
and cheapness to a three-phase meter connected with the 
elementa in opposition. | 


The Unbalance Factor of a Three-phase Circuit. 


"We have remarked above that a three-phase three-wire 
circuit is completely defined by i, 4, and m and a, these 
latter quantities fixing the degree of unbalance of the 
circuit. The balance factor of a three-phase circuit with 
а symmetrical voltage system is usually defined as— 

б? == 10] 3 (i? + Tx + 2), | 
where /, is the vector sum of the three currente. 

It will be useful to obtain the balance factor in terms of 
т and « in order that an idea may be gained of the 
balance factor of a circuit which cannot accurately be 
metered for reactive power by the reversed-meter method. 

The third current is given by— 

o4 + 1? — 27, 4, cos (60° — а) 
{1 + т? — 2 mcos(60° — a)} 
Whence 3  ? = У /?(1 + т? — m cos (60° — a)} 
We may obtain a value for /, by calculating the maximum 


~~ 
v 


power in the circuit by varying 4, and dividing by v/V 3, - 


the star voltage: 


The power is— 
i, V{cos (80 — ф,) + m cos (30 + а + фз)} 
|. zi, V (A сов ф + Bain 4) 
where A = сов 80? + m сов (30 + а) 
в = sin 80° — m cos (80 + a) 
or — i, V (A? + в?)%вїп( + 6) where 0 = arc tan AJB. 
The maximum value of the power occurs when ¢ + @ 
= 90°, and isthen— _ 
i, V (А? + p?) 
102 = Bi, (A? + в?) 
= 8, {1 + ж? + 2 т сов (60 + а)}. 
We therefore obtain— 
b = {1 + т? + 2 т сов (60 + «a)} 
— 2 {1 + m? — т сов (60 — а)}. 
The unbalance factor и, as defined by Russell, is given 
by— | 


then 


00 = 1 — (2 = (1 + т? -—2mcos a) 
+ 2 {1 + m? — m cos (60 — а) }. 
The balance factor in the case considered above, m being 
1:05 and a 2°8°, is— 
[ l + (1:05) + 2:1 cos 62:8 5 0:999 
2 {1 + (1:05) — 1°05 cos 572) 
and x? = (1 + 1:1025 — 2:1 x 0:9988)/8:0706 = 0°0016, 
whence и = 0:04. 

It therefore appears that the circuit considered has a 
balance factor differing from unity by a very smal] amount, 
yet, notwithstanding this, the error of the approximate 
method of reactive power integration may be serious. It 
also appears that the fractional error may be of the same 
order as the unbalance factor as defined above. 

The above results are illustrated geometrically in the 
diagram, fig. 1. Ол, OB, 00 are the directions of the three 
star voltages. 01, Oi, are the currents, and i, Making 


OF = Of, $ F is the third current 1,, va ів equal to oi, 
the angle +, Ол is equal to a, and az, is г, (1 +m — 2 m 
cosa). Drawing AD equal and parallel to /,, and advancing 
the vectors i, and i, 120° and 210^ respectively, we obtain 
v X DE = Q as the amplitude of the double frequency 
ripple in the power flow in the circuit. Since the angle 
DFE is 120°, DE = V8 Ai, and the unbalance factor can 


be put in the form— 
u? = Q?/3 vse, 

as pointed out by Russell. 
An Approximate Method of Directly Integrating kVAh. 

If the unbalance of a circuit is so small that the reactive 
power can be integrated with a sufficient degree of accuracy 
by the reversed meter method, a simple means of directly 
sustaining the kVAh within a useful range of power factor 
can easily be deduced. If p, and p, are the watta metered 
by the leading and lagging elements of a three-phase meter, 
then — 

т = р, th and x/V8 = р-р, 
whence— 
2 


= 9 М5. м (4/2 cos ф + sin ф/2) 
[V8 . м cos (Ф — 80°). 
= 30 + 6 
МЗ p, = М сов + 0. 
- This result indicates that a one-phase meter connected as 
the leading element of a three-phase combination will, with 
a multiplier of V3, integrate the kVAh in a circuit, the 
average power factor of which is 0-866. If the permissible 
inaccuracy of the method due to power factor variation be 
9 per cent., the maximum value of 9 ів 11°, giving limiting 
values of the power factor of 0°75 and 0°94. 


If we put 


Patent Office Finance.— lhe Report of the Comptroller- 
General of Patents, Designs, and ‘Frade Marks for the year 
1922 shows that the receipts exceeded the expenditure by 
£74,000, although there was a decrease in the former. The 
number of patent applications received was 35.494, an increase 
of 362. There were also increases in the applications for the 


* registrations of designs (15,736) and trade marks (12,591). - 
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HIGH-PRESSURE DEVELOPMENTS IN AMERICA. 


By ERNEST V. 


Tuk initial operation of a power system at 220,000 
volts has already taken place in California, but it can- 
not be suid that any outstanding milestone in progress 
is indicated thereby. ‘The construction und operation 
of the modern high-pressure network is now a matter of 
evervday engineering, and the last radical advance was 
the inception of 110 kilovolts nearly 15 years ago. 

What is the reason for the use of such high potentials? 
Obviously it is not entirely a matter of distance; trans- 
mission distances, owing to interconnection of systems, 
ure actually shorter than they were ten vears ago. Nor 
i» it entirely a matter of constructional econoiny, for if 
a power plant is producing 50,000 KVA and trans- 
Initting to а city a hundred miles away at 110 kV, it 
will surely cost a great deal more to increase the voltage 
by 100 per cent. for the same amount of power. 

The reason is simply one of carrying capacity. If the 
above-mentioned system requires the development of 
200,000 kVA instead of 50,000, then the lower voltage 
will mean the use of very large conductors, leading to 
difficult construction or to a multiplication of circuits. 
It will involve heavier loads to be handled bv the switches 
and more serious short-circuit conditions, to say nothing 
of other disadvantages such as greater power loss. The 
higher voltage will require none of these things; in fact, 


47' О” 


it affords the only solution to the problem of handling 
such large blocks of power as 200,000 kW. 

The power requirements of modern American cities 
vary from 0.20 up to 1.00 kW per unit of the popula- 
tion, depending upon the industrial development of the 
community. Recent research shows the сиу of Balti- 
inore, with a population of 734,000, to require a maxi- 
mum of 132,000 kW, a ratio corresponding to the lower 
limit above, whilst Allentown, Pennsvlvania, a highly- 
industrialised city, uses nearly 72,000 kW with a popu- 
lation of 74.000. Newark, New Jersey, is an average 
example with a maximum demand of 200.000 kW for 
400,000 population. In the West, however. where elec- 
tric power entirely replaces fuel in industrial life, the 
ratio is much higher, and one kilowatt per unit of 
population is more nearly approximated to. The two 
principal cities in the high-pressure power zone are Los 
Angeles with a population of one million, and San Fran- 
cisco with about 800.000. Under these conditions, 
where such cities receive their energy from a hvdro- 
electric development. many miles ахау, a verv large 
block of power must be conveved over the transmission 
lines. 
was at one time considered a fair value, 50,000 kW 


So it is that, although 10.000 kW per circuit. 


PANNELL. 


is now quite usual, and at the present time transmission 
lines are being designed to carry from 80,000 to 100,000 
kW for each circuit. 

There is at present a severe limit to the capacity of 
high-pressure oil switches, and the maximum satisfac- 
{огу rating is about 300 amperes. This switching 
limitation virtually determines the maximum amount of 
power which ean be sent over a three-wire transinission 
circuit at 90 per cent. power factor, as follows :— 


90 kVA 25,000 kW 
110 kVA 50,000 kW 
220 kVA 100,000 kW 


Similarly, there is a distinct limit to the maximum 
rating for which transformers can be built with desir- 
able characteristics. The manufacturers offer a rating 
of 30,000 kVA for a single-phase unit at 220 kV, 
whereas the largest size yet put into operation is little 
more than half this, so it cannot be said that the 
limitation is a serious one up to the present. 

The following table shows just what arrangements are 
used by two of the largest power corporations for their 
220-kV operations:— 


5£ 


OX)-KV TRANSMISSION. 


System Pacific Gas & Elec. So, Cal. Edison 
Power house Ке Pit River, Cal. Big Creek. Cal. 
Total КУ А developed 105.000 118,500 
4, » Ultimate 200.000 240.000 
Rating per transformer ... 16,666 (а) 8,333 
(^) 7,500 
Transformers sis тт 3 (a) 3 
(^ 3 
No. of Banks connected ... 2 Un н 
Total transformer capacity 100,000 122.500 
Transmission circuits... 2 2 
kV A per circuit, present... 50.000 61.350 
s js ultimate.. 100,000 80,000 (3 lines) 
Distance of transmission, miles 202 240 


(a) Stations Nos, 1 and 2, Auto-Transformers, (b) Station No. & 

Perhaps the inost noteworthy point is the use of auto- 
transformers in the Big Creek power houses. This 
ьузіеш, it will be remembered, was built in 1913 to 
operate at 150 kilovolts, and with the present increase 
of 50 per cent. in operating voltage the original trans- 
formers are retained, but auto-transformers are con- 
nected to the high-pressure busbar to step up from 150 
to 220 kilovolts, which 1s the most economical arrange- 
ment. All these high-pressure transformers have their 
neutral point grounded, so that insulation can be graded 
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in value throughout the high-pressure winding. Actual 
illustrations are shown herewith of the development of 
line construction. Taking 55 kilovolts as a starting 
point, a typical transmission line is that of the Nevada 
California Power Company, employing a single circuit. 
about 0.08 sq. in. copper wires, with cedar poles and 
pin-type insulators (fig. 1). Оп such construction as 
this it would not be good practice to transmit more than 
5,000 kW. Lightning and transient disturbances are 
of & serious nature on a line of this type owing to the 
relatively low value of the insulation, and it would be 
unwise to concentrate an important load upon one pole 
line. 

Doubling this transmission voltage gives 110 kilo- 
volts, and the drawing, fig. 2, shows construction on the 
line of the Chile Exploration Company. Steel construc- 
tion replaces wood. stranded copper of 0.13 sq. in. and 
seven-unit suspension insulators are incorporated. A 
maximum demand of 20,000 kVA is taken care of by 
one circuit, and the design is clearlv much more immune 
from interruptions than the 55-kV pole line. 

Advancing a step further, and again increasing the 
voltage by 100 per cent. to the present maximum 
value of 220 kV. the construction of the Pacific 
Gas and Electric Co.’s lines affords a good illus- 


tration of modern practice. In fundamentals there 
is no difference from the last example, so it is 
true to say that modern high-pressure design pro- 
blems were virtually solved before the inception of 
110 kilovolts. This line, fig. 3, of the Pacific Gas 
Company uses steel towers with conductors of 0.40 sq. 
in. aluminium, reinforced with a steel core and equiva- 
lent to copper of 0.24 sq. in. area. Insulation must 
be very liberal, so that 14 graded disks are used to each 
suspension insulator. Needless to say, this provides a 
most liberal safety factor against interruption by light- 
ning or transient surges, so much so that not only is 
the usual ground wire dispensed with, but no lightning 
arresters are used. At present transformers of 50,000- 
kVA capacity are connected to this circuit, but the trans- 
mission line will probably carry double this when the 
power sources are fully developed. Whilst this trans- 


mission would cost about .£3,000 per mile of single 


circuit, as compared with about £500 per mile of 55-kV 
pole line, it must be remembered that it will ultimately 
carry twenty times as much power, and notwithstand- 
ing the far greater securitv and lower maintenance, 
the capital cost of the higher-voltage line per kilo- 
watt will be only one-third the cost of the wood-pole 
construction. : 


COUNTRY-HOUSB LIGHTING PLANT. 


The Armstrong, Whitworth System. 


Messrs. Sin W. ARMSTRONG, WHITWORTH & Co., [.Tb., who 
have recently introduced & country-house lighting set, hold 
that there are prcnounced advantages in favour of installing 
sets which include storage batteries of reasonable size, rather 
than endeavouring to cut these down to the minimum or 
eliminating them altogether. 

Any internal-combustion engine has a much higher fuel 
consumption per h.p.-hour when running light than at or near 
full load ; and a country-house set of 14 kW for, say, a 60-light 
house runs at full load only when all the lamps are in use. 
In most cases the average demand is about half a kilowatt 
or less, and therefore the plant is running uneconomically 
most of the time. 

If a small battery is used to supply current for a few lights 
only, or perhaps solely for starting purposes, the position is 
aggravated. Such batteries are necessarily sources of trouble, 
us they are used under more or less unsound conditions as 
regards proper charge and discharge. 

The problem of proportioning the components of the plant 
во as to obtain the best all-round results is solved by any 
system which ensures that the engine runs on a comparativelv 
high-load factor, and that.the battery is large enough to meet 
safely the maximum current demand. At the same time, the 
battery should not be so large that it only needs to be charged 
at long intervals. It is also very desirable to nroportion the 
generating plant so that the time required for charging is not 
too great, but this must not he taken to the extreme of 
charging the battery at too high a rate. 


The last-mentioned point has been fully considered by 


" Mesars. Armstrong, Whitworth & Со. in selecting the dynamo 


characteristic of their “A.W.” semi-automatic set, fig. 1. Many 
sets charge at a constant or even a rising kilowatt rate; thus 
a 9-kW  50-volt set will commence charging at about 
35 amveren 56 volts, and finish at about 98 amperes 70 volta— 
i.e., the kW input is abont constant. Such a set is usually 
suppled with a batterv of not more than 160 amnere-hours’ 
capacity, and the normal charging rate recommended hv the 
batterv makers is in the neighbourhood of 90 amperes. Whilst 
there is little harm in charging at high rates when the batterv 
is partly discharged, the rractice is not to he recommended 
when near the end of a charge if long batterv life ia aimed 
at. The A.W. dynamo is so designed and adiusted that the 
charging current begins at the value corresnondine to the 


full-load capacity of the set. but as the voltage rises the : 


current falls more quickly than is usual, and finishes even 
slightly below the normal charging rate for the hatterv. The 
load factor is still a good one. giving économv in working, 
and the hatterv is kent within commercial limits as regards 
price, withont its life being shortened by high charging rates 
at the end of charge. 

A further point of interest in country-house working is 
that where a set is designed to include a drooping charging 
characteristic and where the batterv consists of a suitable 
number and size of cells, there is no need for step-by-step 
end-cell requlation. The normal 50-volt battery has 97 cella. 
and this gives a voltage of about 56 V on a fully-charged 


— — —À 


battery. It is considered good practice to cut out, say, three 
cells at the beginning of discharge, and to insert them one 
at a time as the need arises. It is found that the first cell 
has to be put in almost immediately after the discharge 
begins, the second at about half discharge, and the third 
almost at the end of discharge. These cells ought then to be 
cut out during the progress of charging, because they reach 
full charge before the rest of the battery. It is common 
knowledge that this is rarely done, with the result that the 
end cells quicklv fail on account of repeated overcharges. 

In the case of A.W. semi-automatic sets only 96 cells are 
used for 50 volts, and the full number is kept on the line 
throughout discharge. This gives a voltage range which is 
stated to extend from about 54 to 49, the average being almost 
exactly 50, owing to the rapid initial fall. It is claimed that 


Fia. 1.—Tug ARMSTRONG, WHITWORTH LIGHTING SET. 


the comparative brilliance of the lamps for the first half-hour 
or 80 of discharge is not detrimental to their life, as it is off-set 
by the increased percentage life during the longer period 
when the voltage is between 50 and 49 V. At 49 V the candle- 
power is reduced by about 7 per cent.— sufficient to give warn- 
ing that the battery is approaching a dischurged condition 
and needs recharging next day. 

When the semi-automatic set is working on combined 
charge and discharge—a rare occurrence with the average 
countrv-house plant—a fixed number of end cells is cut out, 
such that the average lamp voltage during the charging 
period if about 50 V, and, as on discharge, any diminution 
of lamp life at the higher voltage towards the end of charga 
is offset bv the gain in life at the lower voltage when charging 
has only just begun. | 
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It will be obvious [гош the above remarks that the guiding 
principe in the Чечип of the A.W. plant has been to cut out 
all posible compheations and thus to produce a set which can 
be left entirely without adjustments; but where a client 
wishes to have complete control of the voltage during charge 
and discharge, and does not object to adjusting end-cell 
switches, he 1а offered a fully hand-regulated board, with the 
optional addition of a motor starter for the engine. 

The semi-automatic switchboard has a very small number of 
Working parts, all mounted on the front of the board; one 
handle controls all functions, viz.: starting from the battery, 
charging, running the engine for power, and short-circuiting 
the magneto when shutting down. 

Two relays аге used for control. Опе operates at maximum 
and minimum battery voltage, short-circuiting the hold-on 
coil of the starting handle at high voltage, and thus releasing 
it at the end of charge, whilst it also operates an indicating 
signal when the voltage falls to any desired value in discharge. 
The second relay is an automatic cutout operating in 
emergency on reverse current only. In the larger sizes a 
change-over switch is added for inserting series turns, for 
running direct to the lights without the battery. 

As reyards the engine, the paraffin vaporiser is of verv 
compact and net design, and combines the use of heated 
inlet air with a hot exhaust injection, arranged in such a 
manner that not only is knocking prevented but running at 
all loads is obtained without апу adjustment after the first 
few uunutes, The bearings are of phosphor bronze, of ample 
dimensions, and a simple glandless plunger pump delivers a 
copious supply of oil to all parts. The use of a large breather 
valve on the crankcase allows objectionable vapours to escape, 
and creates a slight suction at each end of the shaft, thus pre- 
RI oil flinging, and keeping the engine and engine-house 
clean. 


THE APPLICATION OF PHYSICS TO THE 
CERAMIC INDUSTRIES. 


Dr. J. W. MELLOR lectured on this subject. before the Insti- 
tute of Physics on May Эһ. The occasion. was the fourth 
ot the series. of lectures on " Physics in. Industry," being 
given under the auspices of the Institute. Sir J. J. THOMSON 
(the President) was in the chair. 

At the outset Dr. Mellor drew attention to the scarcity of 
physicists in the ceramic industry, in spite of the fact that 
so many physical problems await solution. While this may 
be partly—or even to a great extent—the fault of the manu- 
facturer, who has failed properly to realise how ecience can 
help him to improve bis processes, the physicists themselves 
are not, in Dr. Mellor's opinion, free from blame, for they 
are too often brought up in a frame of mind ill adapted to the 
correlation. of. theoretical. work with industrial practice. 

Every branch of physics has applications in the ceramic and 
gla-s industries. We can here only refer to the more import- 
ant examples quoted by Dr. Mellor and, like him, eliminate 
appheations common to. other industries. The applications 
of light are numerous and varied, particularly in connection 
with colour, and the work of physicists on the production 
of imitation natural light is being followed by ceramists with 
keen interest, for the matching of coloured glazes by arti- 
teal illumination is always ditlicult and sometimes impos- 
sible. There are, for example, some chrome colours which 
appear green in daylight, and crimson, pink or purple in gas 
or electric light. ‘Fhe problem of producing a lamp bulb 
through which the red filament would appear blue arose 
during the war. Had the absorption spectra of the oxides 
used in such glasses been available the solution would at 
once have been arrived at. As it was, it was only found 
after considerable experimenting that the desired effect was 
obtained by adding chromic oxide to the cobalt oxide used 
in making blue lamp bulbs. 

The processes of making satisfactory silica bricks depend 

largely on the discovery made by cryatallographists of the 
existence of two crystalline forms of silica, a discovery that 
hus rendered the manufacture of these bricks a Process con- 
trollab!e bw science instead of rule-of-thumb. Dr. Mellor 
made the mopoertant announcement that Sir William Bragg's 
work өп Norav speetra promises shortly to do for the fire- 
brick manufacturer what studies in index of refraction have 
done for the {shea briek manufacturer. 
JAppacations of magnetism in ceramics have been but par- 
(a! explored. The main. problem involves. the separation 
of partiees of metallic iron from clav slip. The use of a train 
of horseshoe magnets ir giving way to systems of electro- 
mesnets, as in the machine made by the Rapid Magnetting 
Co, a feature of which is that the passage of dirty slip into 
the purihed slip is prevented if the electromagnets cease to 
work \ problem awaiting solution. is to remove particles 
of cupniferous pyrites from fireclays used in making certain 
types of samtary goods. Neither the ordinary. electromag- 
nette E a her the electrostatic separator has yet proved 
Кесе) 

The uo 6f елестен has been highly eatacfactory in the 
high. temperature {бзш turnace, hnt Dr. Mellor had not 


come across an electric furnace likely to give satisfactory 
results in firing pottery, although, for crucible work, meting 
glasses and frits and the like, electric heating had been 
suecessful, and would come into more general use М power 
were cheaper. Some pretty problems in heat distribution 
arise where electric heating is employed, quite different from 
those occurring with gas or coal firing, where the bumine 
gas itself distributes the heat. The lecturer thought thas 
with the electrical heating of a large chamber there would 
have to be a subsidiary mechanism to eusure the better cir- 
culation of gas so as to get good convective heating. 

This brings us to the other beat problems, where the ser- 
vices of the engineer-phvsicist should be helpful to the 
ceramist. llis opportunities become at once apparent when 
16 is realised that in firing biscuit-ware, for example, 98 per 
cent. of the fuel is a dead charge against the oven sagzan, 
&c., although in firing building bricks the processes are more 
efficient. Мапу practical, apart from technical, ditnculties 
block the path of the inventor of an efficient furnace, for 
scrapping existing plant in an old-established industry like 
the ceramic, means scrapping the traditional experience of 
generations of workinen—a most important consideration, 
usually overlooked. 

The drving of clay and clay-ware also presents a fine series 
of physical problems having important practical applications, 
because of the losses which occur owing to the development of 
drying cracks or, if the drying be sufficiently slow, on account 
of the inordinately long time it takes to dry large mases. 
The problem involves working out the distribution of water 
in the interior of a drying mass of clav, taking into account 
the special surface conditions of evaporation determined bs 
the humidity of the surrounding atmosphere. The problem 
is analogous to that concerned with the flow of heat, but tar 
more complex. Allied is the subject of contraction. strains 
set up during the firing or drving of special shapes, such as 
are frequently demanded by the designer of chemical plant, 
furnaces, coke ovens, and sanitary ware. The work nos 
being conducted by Professor Lees on the thermal strains in 
топо! kilns may be preliminary to a study of the more 
complex problem. 

The glazing of potterv is a subject likewise deserving the 
attention of the physicist, who will have to consider not опу 
the relative coefhcients of thermal expansion of glaze and 
body, but also the tensile strength of the former and the 
physico-chemical relations of the two brought about by the 
solution of the Бойу in the glaze. 

We have touched upon but a few of the points of contact 
between the phvsicist and the ceramist indicated bv Dr 
Mellor. The conclusion to be reached is one applicable w 
most industries. If efficieney 18 be maintained and discovery 
stimulated, the manufacturer and the man of science тич 
work hand in hand, and even in what are usually regarded 
as chemical industries, an appreciation of physics is as neces- 
sary to progress as an appreciation of chemistry which, 
among enlightened manufacturers, is now all but univyersal. 


Destruction of Large Turbo-Generator.—In a recent issue 
of Power details were given of the breakdown and destruction 
of a 10,000-KW turbo-generator in the Mill Street station of 
the Indianapolis Light & Heat Co., in April. The machine 
had been turning over for about an hour to warm it up pre 
paratory to putting it on load. It was being brought up to 
full speed when the failure occurred. The rotor shaft broke 
and the rotor burst through the casing, entirely destrovinz 
the machine and damaging two other sets in the station. Two 
attendants were injured, but no one was killed. The cauw 
of the failure remains in doubt. An othcial expressed the 
opinion that a '" runaway " started the damage. It was 
dithoult to judge from the broken parts which was the initial 
break. It may have been that the first-stage rotor dick failed 
where the pins held it to a sleeve which, in turn, was keyed 
to the shaft, or that one of the low-pressure disks failed first 
and threw the rotor out of balance. Pieces were broken ош 
of the disks in several places. 


Lighting in Factories.—Welfare Pamphlet No. 7, recently 
issued by the Home Office (Stationery Office, 4d. net), em 
phasises the importance of good lighting in factories апа work: 
shops both with regard to the workers’ etlicieney and their 
well-being. ‘The fundamental requisites of good Jighting are 
dealt with in some detail, and are stated as: Adequacy, suit 
ability, constancy and uniformity, prevention of glare, and 
avoidance of shadow. Natural and artificial lighting are com- 
pared, and methods of artificial lighting, e.g., local and general, 
are briefly described. The causes of unsatisfactory Шоп, 
both natural and artificial, are noted and include bad Чечип 
of buildings, dirty walls, ceilings, and windows, inadequate 
and antiquated metHoda, and neglect of upkeep. Опе section 
is devoted to a study of the illumination required in relation 
to the class of work, and the concluding chapter gives a num- 
ber of pointe which should be considered in the planning of 3 
lighting installation. 

There are three appendices: ‘ The Factory Lighting Com 
inittee's Recommendations 7; " Illumination and its Measure 
ment `, and “ Examples of Good and Bad Lighting.’ 


—————————————————— 
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BUSINESS | NOTES. 


Bankruptcy Proceedings.—Lawrance ELECTRICAL TRADING 
Co. (G.. J. C. Thorne and A. H. Thorne), late of 
159, High Street, Notting Hill Gate, W. The first meeting ot 
creditors was -held on May 2th, before Mr. D. Willams, 
Official Receiver, at the London Bankruntey Court. The deb- 
tors filed their own petition on May 9th, and have lodged ac- 
counts showing unsecured liabilities £1,105 against assets 
valued at £379, and consisting of cash £6; stock in trade, 
£100; machinery, £55; fixtures, £30; balunce due under a 
lighting contract, £25; good book debts, £110; and doubtful 
and bad debts, £50, estimated to yield £223. Thre deficiency 1s 
estimated at £727. The chairman reported that the debtor, 
G. J. C. Thorne, had stated that he served in the Aymy 
between 1915 and 1919, and for the next ten months he was 
in employment. At the end of that time, with £100 savings, 
he and Mr. A. E. Burrow commenced business as electrical 
engineers in-Cornwall; he (debtor) withdrew from that busi- 
ness at the end of 1921, receiving £149 as his share of the 
concern; a deed of dissolution was prepared, but it was not 
gazetted. The debtor then came to London and in February, 
1922, started business in partnership with his brother, under 
a verbal agreement,- as electrical engineers, in. the name or 
stvle of the Lawrance Electrical Trading Co. In addition they 
carried on business as general agents under the nume of 
Thorne Bros., tuking premises at 41, South Molton Street, W, 
and having a borrowed capital of £100, which was still owing. 
Six months later they removed to High Street, Notting Hill 
Gate; they were equal partners, each drew £4 a week from 
the business. A fairly good trade was established, but, owing 
to lack of capital, they found it was impossible to carry on, 
and at а private meeting of creditors held on May 7th, they 
offered to execute a deed of assigninent under which a cash 
creditor for £600 was willing to stand aside for the benefit 
of the trade creditors. That offer, however, was turned down, 
and a resolution for bankruptcy baving been passed, the 
debtors filed their petition and closed down the business. The 
failure was attributed to trading on borrowed money. A 
creditor drew attention to the claim of the Rev. A. 8. Mills, 
returned as a creditor for £500 in respect of cash advances, 
and suggested that the Official Receiver should. make the 
necessary inquiries to discover whether that gentleman was 
not in reality a partner of the firm. He pointed out that the 
business papers used by the debtors contained Mr. Mills's name 
with those of the debtors. The debtor, G. J. C. Thorne, 
explained that they had known Mr. Mills for some years, and 
when they moved to High Street they were of opinion that 
the use of his name would be helpful as Mr. Mills was well 
known in that neighbourhood. As a matter of fact, they did 
not go through the formality. of obtaining his consent, and 
when he raised an objection to. their procedure, they gave 
the printers instruction to rule out his name from the business 
papers, Which was done. Mr. Mills had advanced. them vari- 
ous sums for the purposes of the business, but he never was 
a partner in any sense of the term. The chairman said, of 
course, full inquiry would be made into all the circumstances, 
but it seemed to him that Mr. Mills's claim. if properly sub- 
stantiated, would have to be admitted for dividend with the 
trade liabilities. It rested with those creditors who regarded 
him in the light of a partner, to proceed against him for pay- 
ment, as they inight be advised. The receiving order was 
made again George John Cecil. Thorne and Albert. Harry 
Thorne, lately carrving on business under the style, firm or 
name of the Lawrance Electrical Trading Co.; the order was 
not against Mr. Mills, and clearly he was not subject to it. 
The case was left in the hands of the Official Receiver to be 
wound up in bankruptcy. 

The following are creditors : — 


£ 

Argyte Press Puro white e) 48 Metropolitan-Viekers Electrical 
British = Thomson-Houston Co., . Co, Lid. .. 2. ^ . 13 

Ltd. ny Ке Ст ae ]19 Motolite Dynamos, Ltd. |... . 15 
Brown & Williams 000.000... ]8 МИ, АС S, Rev... |. ... 560 
Central Ignition Co. es 00. db Stella Lamp Co., Lid. c2 "TEM 
County of London Engineering Three Star Accumulator Co., Ltd. 34 
Co.. Ltd... - es s. 0 Vewechew, А, i ы sx „19 
Degua Electric Со,, Lid. © С 15 Selfridge & Со, Lid... .. 63 
Hendrrson Bros. ... es. 15 Barclay's Валк, Lid. ~x. n ri 


Einva Just... eT - .. 00 

T. G. Sater (Slater Bros.), electrical engineer, 95, Dickin- 
son Street, Manchester.—Receiving order made May 18th, оп 
debtor’s own petition. | | 

A. H. Dvrris & G. Krensraw (A. H. Dutlin & Co.); electrical 
engineers and contractors, Provincial Buildings, Conway Road, 
Colwyn Bav.—First meeting June Ist, at the Official Receiver'a 
office. St. Peter's Churchvard, The Cross, Chester. Public 
examination July 13th, at the Court. House, Bangor. 

F. Warp? (Liverpool Engineering Co.), electrical engineer, 
18-20. Vauxhall Road, fLiverpool.—First dividend of Is. 9d. in 
ee payable at the Trustee's office, 19, Castle Street, Liver- 
pool. . ; | 


RicHMonD Reon, Long Ashton, Somerset, electrical engineer. 


—The statement of affairs shows liabilities of £261, against 
assets of £132, ora deficiency of £128. Debtor attributes 
his failure to want of capital, pressure by creditors, 
and costs in connection therewith.. It "appears that 


in. May, 1919, he commenced business аз an electrical engineer 
at Long Ashton, and purchased a cottage for £153 with his 
savings. He had no other capital, but about three months 
later obtained an overdraft at the bank, giving as secunty 
a mortgage upon the house. He states that the business was 
successiul for the first two years, but then he entered into a 
large contract with a firm which, upon its going into liquida- 
tion, owed hmi a balance of account amounting to £730. 
Debtor had to wait eight mouths before the account. was paid, 
but in the meantime some of his creditors began to eue nim, 
and since then his business had steadily düuninished. He 
became aware of his position six months ago. 

A. W. Verity (lately carrying on business in co-partnership 
with H. Lee, as Verity & lee, electrical contractors), electri- 
cian, 143a, Leeds Road, Bradford.—First meeting June dth, 
at the Official Receiver’s ойсе, 12, Duke Street, Bradford. 
Public examination July llth., at the County Court, Bradford. 

D. W. Chose, Kilbirnie, trading as the Ayrshire Electrical 
Co.—This examination iu bankruptey took place before 
Sheriff Robertson in Kilinarnock Sheriff. Court on May 23rd. 
Bankrupt stated that he commenced business in February, 
1923, with a capital of £100, which was afterwards aug- 
mented to £200. Under an agreement with those who were 
financially behind the business he drew £5 10s. a week for his 
own use. The accounts were to be prepared and a balance 
sheet made up by two friends who were financially backing 


: him. He understood there had been a balance sheet drawn 


up but he had never seen it. He had not the books of the 
fum and had not seen them since November. They were in 
the hands of one of his financial backers, and would be avail- 
able now for the trustee. He accounted for his failure 
through capital expenditure in expectation. of better trade. 
He expected to have the electrical work in and around Kil- 
birnie district, but the electric current was not supplied and 
the orders he anticipated did not come forward. The 
examination was closed. Mr. Maurice Crichton, C.A., 
Glasgow, trustee; Mr. James M. Inglis, Kilmarnock, agent. 


Private Arrangement.—J. Скомікү and J. I. Francis, 
electrical engineers and contractors, trading as Crowley and 
Francis, 24, Orange Street, Swansea.—The creditors interested 
herein were called together recently at the ottices of Messrs. 
Poppleton, Appleby & Hawkins, accountants and auditors; 4. 
Charterhouse Square, E.C., when a statement of affairs was 
presented, which showed liabilities of £549, against assets 
amounting to £434. It was stated that the debtors had carried 
on the business in partnership since September, 1920.: The 
debtors made an offer of à composition of 17s. 6d. in the £, 
pavable as to 2s. 6d. in three months, and then 5s. in the £ 
every subsequent six months. After a short discussion jt was 
decided to accept the debtors’ offer and that a deed should 
be executed to Mr. E. H. Hawkins, together with a committee 
consisting of the representatives of the Metallic Seamless Tube 
Co.. the Edison Swan Electric Co., Ltd.. and the Siemens and 
English Electne Lamp Co., 140. The following are creditors : — 


£ 

British Thomson-Houston Co., Hyman, S. ee 61 

Ltd. ni .. 12 Jenkins, T. P. ivi EA ww. 29 

Bankers Ж T T" e. 4 Metallic Seamless Tube Co. ... 129 

Concordia. Elec. Wire Co., Ltd. 27 Simpson, Baker & Co. .. 14 
Crabtree, J. A., & Co., Ltd... ... 16 Siemens & English Elec. Lamp 
Edison Swan Electric Co., Ltd. 115 Co. ... m aus ES m 

Falk, Stadelmann & Co., Lid. ... 36. Webber, P... ... e. 00. |) 


Company Liquidations.—^xopbE WIRELESS AND SCIENTIFIC 
INSTRUMENTS, LTp., 2365, Strand, W.C.—Under a compulsory 
winding-up order, made against this company last March, 
accounts have been lodged showing unsecured debts, £1,528; 
a partly secured creditor £648 (security valued at £600); 
and preferential claims, £268; the assets are valued at £709: 
the deficiency in assets to meet liabilities is estimated at 
£1,135; and the total deficiency as regards shareholders at 
£8,458; the issued capital consists of 7,823 ordinary shares 
of £l each. Mr. G. D. Pepys, Offcial Receiver and Liqui- 
dator, reports that the company was registered on October 6th, 
1922, with a nominal capital of £30,000, for the purpose of 
taking over as а going concern the business of Anode, Ltd., 
scientific Instrument makers, and to carry on business as elec- 
tricians, manufacturers of generators and other electrical 
apparatus. The company was promoted by Messrs. P. В. 
Minvalla, W. E. Peek, and A. H. Lunniss. The qualification of 
a director was the holding of 500 shares and the remuneration 
was £150 per annum, with £2340 to the chairman, but agree- 
ments were subsequently entered int providing for the five 
directors to act as managing director, works manager, technical 
director, superintending director, and publicity and sales 
manager respectively at salaries of £450 per annum each. The 
Registrar’s certificate authorising the company to commence 
business was issued on October 17th, 1922, and on October 
Ath, 1922, the company entered into an agreement with 
Anode, l.td., for the purchase ‘of the business above-men- 
tioned (which had been started by Peek & Lunniss in 1919), 
together with all plant, machinery, office furniture, patents, 
and benefit of all pending contracts. The consideration: was 
fixed at 26,300, to be satisfied as to £800 in cash, and as to 
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£5.40) in fully-paid shares. The shares were duly issued, but 
only £200 was paid on account of the cash portion of the con- 
sideration. "be business Was carried on at 47, King's Road, 
Camden Town, with the registered осе at 2605, Strand, W.C.. 
but owing to shortness of capital, promises to. provide furtner 
мин» being untultilled, the company on January ТӨ, 13, 
passed an extraordinary resolution. tor voluntary. liquidation 
and the appomntinent as liquidator of Mr. К. S. Howard, 
206, Budge Row, E.C., chartered accountant. Lhe failure 
and insolvency of the company are attributed. by the 
secretary to want of capital to carry the company over. the 
initial period, during which, in his opinion, at was bound to 
ип at a loss. Peek, Lunniss & Reyner concur „п this, and 
state that the company was started on а £10,000 capital бам». 
‘Lhe five directors eizned a letter, dated September 21st, 1922, 
to Anode, Ltd., agreeing to underwrite 10,000. shares, at a 
colmmission of д per cent., and there appears to be a liability 
on them thereunder to contribute to the assets of the company. 

W. J. Bristow & Co., Lro., gas and electrical shade manu- 
facturers, Windinill Street, London.— Pursuant to Section. [PSS 
of the Companies (Consolidation) Act, à ieeting of the eredi- 
tors 18 this inatter was held on Maw both at the ofhces of Mr. 
L. d. Shearcrott, certified accountant, X, Newgate Street, 
BC. when а statement of utfairs. presented showed abilities 
aunonnting to. ЕЗУ, and assets £I, or a deficiency of 
£1.212.. Ihe company was formed on January, 1922, to. take 
over tlie business of W. dA. Bristow, the consideration for the 
Bale of the business being £900. The present. position was 
uttributed. to heavy losses on the emplovinent of travellers 
und inability to obtain further capital. After discussion. the 
appointment of the liquidator (Mr. Sheareroft) was confirmed. 

W. BuackBuRN (Kew), Lro., 110, Kew Green, Surrey, elec- 
trical engineers.—'l he. creditors interested herein were called 
together recently at the premises of the company, when Mr. 
W. Blackburn, the liquidator in the voluntary liquidation 
subinitted à statement of affairs, which showed liabilities of 
£533, while the assets were estimated to realise £249. The 
liquidator stated that the company was registered with a 
nominal capital of £1,000, of which £665 had been issued, and 
since ats Incorporation it had carried on business at a loss of 
rather more than £900. Since his appointment he had been 
endeavouring to dispose of the assets, but so far without 
success, The bailiff had levied execution for creditors for 
small amounts. 

During the discussion which took place it was stated that 
there was some question as to Whether the resolution passed 
for voluntary liquidation was in order, and. the ereditors de- 
cided that a fresh meeting of the shareholders should. be eon- 
vened in order. that another resolution. for voluntary 
liquidation. might be passed with Mr. C. Latham. of 15. 
lasteheap, B.C., as liquidator. The following are creditors :— 


£ £ 
\ andervetl, €. А... ТЕ .. I Norman & Clark ... T e. 18 
ПРУ Rlectrieal Co. a ‚. [32 Blekburn, W. Ж As "EE O2 
Marconi Company... s e. GR Rent pa Т7 $2: oy 
Radio Company x ЕБ: .. 16 Кыз»... ses vds хай ... 15 
К. Пом е Ma,rnieto Cu, 9 e. 002 Wages and salaries e" e. 04 
Riitish Dhomson-lHouston Co... Mi Ломо accounts "S .. Jl 
Reliance Engineering Co, „Н i 


Dissolutions of Partnership.—\WatKker & Herros, electri- 
cal engineers, 1, Harcourt Place, Scarborough. — Messrs. J. 
Hutton, E. Thorp, and C. Hawson have dissolved partnership. 

GEORGE Вотьк, electric welders and boiler experts, 69, 
Trafalgar Street, und 108, Radford Boulevard, Nottingham.— 
Mr. G. Boyer and R. Bignall have dissolved partnership. 
Debts will be attended to by Messrs. H. Bradfield & Sons, 
accountants, 13, St. Peter's Gate, Nottingham. 

CLAYTON, MATHERS & Co., electrical and mechanical engi- 
neers, 67, Wortley Lane, Leeds.—Mr. J. S. Mathers, Mr. J. 
Clayton and Mr. R. Chadwick have dissolved partnership. 
Debts will be attended to by Messrs. Clayton & Chadwick, 
who will continue the business, 


Trade Announcements.— Мк. Ivan Fawcett, A.M.LE.E.. 
has resigned his position on the staff of. Mr. R. R. Paton and 
has commenced business at 4, Stuart Street, Cardiff, as 
Fawcett & Co., electrical engineers and agents. He desires 
to receive catalogues, lists, &c. 

The WEsTERN Wiretrss & ЕркстнїсА Co. (Messrs. A. С. 
Wiliams and E. J. Watts) has opened premises at 98a, 
Fisherton Street, Salisbury, for the supply of wireless and 
electrical goods, 

Mr. WittLiaw G. Dopp, electrical engineer and contractor, 
has opened new premises at 175, High Street, Avr. 

Messrs. Heskey Freepwas & Со. have removed to larger 
premises at 49, Duke Street, near Fenchurch Street, E.C.3. 

THe Fosrr& Елхово Co., Lap... of Wimbledon, has 
opened a branch at 19, Barwick Street, Birmingham, and Mr. 
L. D. Gusyett, who has represented it in the Home 
Counties tor some tipe, has been appointed. branch manager. 
whe Батипа azenev of the company has for many vears 
been in the hands of Mr. A. Goldie Engholm, who has now 
relinquished the representation, 

Мк R. Sree and L. G. Cobe (Sell, Coade & Co.. 190. 
Achted Row, Birnuangham), agents for the Park Roval 
Engineering Works, Ltd., Kelvin, Bottomley & Baird. Ltd.. 
Келсек Ltd, Wel have dissolved partnership. Mr. Coade will 
continue. the business under the stvle of L. G. Coade & Co.. 
and has removed his office and showroom to 71, Temple Row, 
Birmingham. 


Catalogues and Lists.—Mrssus.. H. W. Butter & Co., 41, 
Great. Ormond Street, W.C.—An jllustrated brochure in 
French) describing tests made upon strings of various types 
of insulators made by the ħim's principais, the (ie. Get 
d'Electro-C'éranmique. 

THE RNG Lis есте Co., Ltb., Queen's House, Коил, 
W.C.2.—A descriptive catalogue. (Price List No. 10210] of sup 
ring and squirrel cage motors, fully illustrated: and dinen. 
stoned. 

THE UNDERFEED Stoker Co., Lto., Coventry House, South 
Place, E.C.2.—An illustrated. description of the  Lapulen 
system of pulverised fuel which is being installed for the So. 
An. | nion d'Electricité, Paris. 

Messrs. HoBbELL, Way & Co., Lro., 45, Church Street, 
Minories, E.1.—4 report on the testing of insulating materia. 
ol the бгоя manufacture by the National Physical Laboratory. 

Tur Evectric Construction Co., Lin., Wolverhampton 
An illustrated folder dealing with ТЕС С stall ace. motors. 

THE IMPRKIAL LIGHTING Co., 2-6, Pocock Street, Blacktriars 
Road, S.E.l.—An illustrated catalogue of lighting. fittings and 
other aceessories for stage purposes. Fully priced. 

Messrs. BEECROFT & Parinens, Lro., St. Peter's Clow. 
Shetheld.—Three circulars advertising ladle flux, ""Corbeerite 
powder for use in foundry work, and a metal-testin;g service. 

Messis, Р. L. Dwyer & Co., 30, Grosvenor Place, S.N 1.- 
Three price lists dealing respectively with wires, cables, con 
duits, and accessories; radio sets and components; anl 
"E.M." fans and small motors. 

Messrs. HYATT, LTD., 56, Victoria Street, S.W.1.—4A serps 
of pamphlets giving load capacities at various speeds, fit 
allowances, &c., for ball and roller bearings. 

Tne ENGLISH Evectric Co., LTb., Queen's House, Kingsway, 
W.C.3.—An illustrated list (No. 1510) describing. the use ш 
small induction motors for driving textile machinery, &c. 

SIEMENS & ENcLISH Evectric Lame Co., Lro., 88-39, Upper 
Thames Street, E.C.4.—Catalogue Z.100, illustrating. and de- 
scribing the Жей” fuse system; and Price List ‘No. 63. 
giving details of ‘* Siemens ” electric fans. 

Messrs. S. GurrERMAN. & Co., LTD., 35 and 36, Aldennan- 
bury, E.C.2.—An illustrated and priced. pamphlet advertising 
the * Safe-Econoimy ” iron. 

нє Crypto ErrcTRICAL Co., Lro., Acton Tane, Willesden. 
N.W.10.—Descriptive list 445, illustrating the 7 Crypto 
conunutating rectifier. 

'" Situations Vacant."—'We have received the following 
communication. from oa" satisfied. eonsumer " :— 

In connection with your “Situations Vacant". column, 
having heard many controversies upon its merits both at the 
bench and in the office, [ have pleasure in stating my owy 
personal experience, which | venture to suggest speaks [or 
Itself as to the utility of your most valuable journal. 

Having had fifteen years’ practical engineering experience, | 
should like to mention that 1 have secured all the posts [ have 
held through the medium of vour ‘ Situations Vacant ^ 
column, which the attached statement will verify, сре 
under a general heading, and the actual appointments for 
your esteemed perusal, the latter, in the event of publication, 
to be regarded as private, 

Furthermore, L have pleasure in enclosing herewith Copies 
of two rejections which [ have received recently from арр. 
ments advertised in one of vonr recent issues, to show. the 
hona-fides of advertisements which appear under a “ box- 
number.’ 

The following is the list of appointments to which our corres- 
pondent refers :— 

(1) Sub-station attendant. 

(2) In charge of the test room at a dockyard. 

(3) Electro-technical assistant to an instrument manufac- 
turer. 

(4) Draughtsman and test-room assistant to an electricity 
supply company. 

Foreign Exhibitions.—Itany.—The Tondon office of the 
Italian State Railways (12, Waterloo Place, S. W.1.) informs ns 
that special reduced-rate tickets to Padua will be issued during 
the period of the International Samples Fair, which is being 
held during the first half of this month. 

FrüaNCE.—À * white coal "" exhibition is to be held at Gren. 
oble in 1925. The town council of Grenoble, the local Chamber 
of Commerce, and а Committee are the organisers, and a sum 
of 1,000,000 fr. ів to be expended on the scheme, which is to 
be rai-ed, for the most part, by grants. 


Industrial Electricity.—l'ue METROPOLITAN Evectric Scrpiy 
Co., Ттр., is circulating amongst its power users and other 
Interested persons, a profusely-illustrated) brochure depict n, 
the many industrial uses to which electricity may be applied. 
The pictures show cranes, lifts, machine tools, welding appa 
ratus, dust extractors, printing machines, lighting installations, 
&c. 

For Sale.—Bv order of the Marshal of the Admiralty and 
Prize Court, Messrs. Wheatley Kirk, Price & Co.. invite offers 
for several cases of unused electrical plant and fittings lving at 
North Shields and Neweastle-on-T'vne. Bath Corporation 
Electricity Department has for disposal one 200-KW generating 
set. The Lancaster Corporation Electricity Department. hre 
for sale two 200 КА Belliss-Weestinghouse. d.c, generating sets 
und one SOU-KW ditto ditto. (See our advertisement pages 
to-day.) 
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Portsmouth Corporation is inviting offers for the removal 
and purchase ог removal only of an electrically-operated 
bascule bridge. The London County Council has for disposal 
the generating sets, boilers, coal conveyor, cooling tower, 
pumps, and water softening plant, at the London United 
Electric Tramways power station, Chiswick. 


New Spanish-Belgium Company.—A new company has 
just been formed in Brussels (4, Rue Montoyer) with a capital 
of 1,750,000 fr., and the title La Société Hispano-Belze de 
‘Tramways et d’Electricité in connection with the extension of 
electric tramway and lighting undertakings in Spain. 


Patent Restoration.—An Order has been made restoring 
Patent No. 6,496 of 1912, granted to Ricardo Gerardelli, for an 
electric motor for transmitting angular movements with an 
auxiliary motor, which controls the successive displacements 
for it. 


Applications for British Trade Marks.—The following are 

included among the recent applications for British trade 
marks. Objections may be lodged within one month from the 
dates mentioned. In the case of foreign applications the 
hames and addresses of the British representatives are also 
iven. 
6 Alinkin (lettering and design). No. 434,740. Electrical 
apparatus in Clauss 8. W. Price & Son, 29, The Strand, South. 
church, Southend. May Brd, 1923. | 

Jeecophone. No. 434,750. Class 8. Apparatus for use in 
wireless telephony. The General Electric Co., Ltd., Magnet 
House, London, W.C. May 28rd, 1923. | 

Arcadian. No. 434,990. Class 8. Wireless telegraphy ог 
telephony receiving sets. Baron & Coates, З and 5, Royal 
Arcade, Keighley. May 28rd, 1923. 

Altraphar. No. 435,376. All electrical goods in Class 8. 
Edward J. V. Earle, trading as Vavasour Earle, Albany Wharf, 
Redhill Street, Regent's Park, London, N.W. May Brd, 1923. 

Kitchen-Aid (lettering and design). No. 430,161. Class 6. 
Electrically-driven beating and mixing machines. The Hobart 
Manufacturing Co., 711, Pennsylvania Avenue, Troy, O., 
U.S.A. (Haseltine, Lake & Co., 28, Southampton Buildings, 
London, W.C.) May ud, 1923. | 

Cooper-Hewitt. No. 425,284. Class 8. Mercury vapour 
electric lamps and mercury vapour current rectifiers. Неміс 
Electrical Co., Ltd., 80, York Road, London, N. May 23rd, 
1933. 

Avometer. No. 427,038. Class 8. A combined instrument 
for measuring electric current, pressure, and resistance. Syd- 
ney H. Rawlings, 9, Victoria Strect, S. W. May 2Зга, 1923. 


Lead.—Messrs. James Forster & Co., reporting on May 
4th, state: '' The premium on prompt lead has been main- 
tained owing to short arrivals this month (totalling &o far not 
more than 9,000 tons). It is also reported that 1,500 tons of 
lead have been sold for early shipment to Russia, and this, if 
correct, would account to some extent for the tightness of the 
May position. Demand from consumers continues quiet, and 
when the present period of stringency has passed there should 
be no lack of supplies for future requirements.” 


Wages in the Coal.Mining Iudustry.—Speaking on May 
zith, Mr Frank Hodges (Secretary of the Miners’ Federation) 
said that the abandonment of the existing agreement would 
not remedy the present state of affairs, by which miners in 
many districts were receiving extremely low wages. А strike 
would merely lead to even worse conditions. Two ways of 
improvement were opened, viz., voluntary co-ordination among 
coal owners to eliminate the inequalities which now existed, or 
compulsory unification—either by nationalisation or a guaran- 
к wage, which would take account of the increased cost of 
Iving. 


Book Notices.—'' The Electrical Handling of Materials.” 
Vol. IV, ©“ Machinery and Methods.” By H. H. Broughton, 
M.ILE.E.. &c. (Рр. 34; 279 figs.) London: Benn Bros., Ltd. 
Price 50s. net. 

“ Science Abstracts.” Sections A.—Physics; and B., Elec- 
trical Engineering. — Vol. XXVI, Part 5, Мау. London: E. 
and F. N. Spon, Ltd. Price 3s. per section. 

" The Practical Electrician's Pocket Book, 1923 " (Pp. xci 
+511 and diary). London: S. Rentell & Co., Ltd. Price 3s. 
net.—We have to apologise for the lateness of this notice, 
owing to an oversight, but although five months of the vear 
have gone we do not consider that this detracts from the 
value of this useful wcrk which is now in its twenty-fifth vear. 
Keeping pace with recent developments, а " broadcasting ” 
section has been added, and the notes on electric heating and 
cooking have been augmented. The sections dealing with 
comparative resistances of various metals and alloys, steam 

oilers, motor control gear, portable electrie tools, Вехі Ле 
wires and cables, and railway signalling have been re-written 
in the light of liter inventions and investigations, The valu. 
able portion giving particulars of the electricity supply under- 
takings of Great Britain and Ireland has also been brought up 
to date, which is in itself a heavy task. 


" Senior Magnetiam und Electricity," by R. H. Jade and 
J. Satterly. Second edition. Pp. viii--446 ; 260 figs. London: 
University Tutorial Press. Price 6s. 6d. 

" Mining Electrician's Handbook," by L. Fokes. 
T 414 ; illustrated. 
10s. ëd. "ND 

The nuinber of the Architect, which appears to-day, will be 
of interest to those aspiring to possess a bungalow or a small 
country house, as it contains photographs, designs and plans 
for over twenty examples, costing from £300 to £3,000. 

" Journal of the Institution of Electrical Engineers." Vol. 
lxi. No. 318. May, 1923.—This issue contains the following : 
—'" Permissible Current Loading of British Standard Impreg- 
nated Paped-insulated Electric Cables "; '' Second Report on 
the Research on the Heating of Buried Cables "; © Report 
of the Council for 1922-23 "; and " Annual Accounts of the 
Council for 1922." | 

"А.С. Protective Systems and Gear,” by J. Henderson and 
C. W. Marshall. Pp. xii+J0s8; 32 figs. London: Sir leaac 
Pitman & Sons. Price 2s. 6d. net. 


Pp. viii 
Wigan : Thomas Wall & Sons, 144. Price 


Local Exhibitions.—Guascow.—The Engineer and Manayer 
of the Corporation electricity undertaking (Mr. R. B. 
Mitchell) has sent us a copy ot the booklet printed in connec- 
tion with the opening ot four all-electric houses. "ће illus- 
trations show these to be very tastefully equipped, and the 
text gives details of the cost of heating, cooking, baths, &c. 
About 1,000 people a day visited the houses while they were 
open for inspection. 

PertH.—The Duchess of Atholl opened а utility exhibition, 
containing 40 stalls, on Мау 23га. Mackenzie Bros., electrical 
engineers, Perth, have three stalls, and among the exhibits 
are radio receiving sets, electric motors, irons, and heating 
and cooking appliances. 

ILronp.—An electrical exhibition was formally Inaugurated | 
at the Town Hall by Alderman G. Lee, chairman of the 
Council, under the auspices of the Electricity Committee, on 
May 29th. Councillor H. O'Dell, chairman of the Electricity 
Committee, who presided, stated that the committee was pre- 
pared to let out domestic appliances on the " hire-purchase ” 
system. The stands were artistically arranged, the exhibiis 
including cookers, heaters, washers, irons, kettles, suction- 
cleaners, boilers, geysers, &e. The following firms displayed a 
variety of appliances:—The General Electric Co., Ltd., the 
Hotpoint Electric Appliance Co., Ltd., Carron Company, Ajax 
Electrical Engineering Co., the British Electric Transformer 
Co., Ltd., the Jackson Electric Stove Co., Messrs. Belling and 
Co., Edgar C. Porter, W. H. Sugden and Ryland's Electrical 
Co. The Council also had a well-equipped stand. 


The Norwegian Market.—Commerce Reports states that a 
good demand exists for power-plant equipment and supplies 
in the district around Beryen. In the districts of More, Sogn 
og Fjordene, and Hordaland there are 664 power etations, with 
an aggregate capacity of 279,885 kW. Although Sweden, 
England and the United States have supplied equipment 
German competition is becoming very acute. The more 
important undertakings are inunicipally owned, and purchases 
are made through local commission agents, or upon bids 
received from Norwegian representatives of foreign firms. 


New French Compauies.—There has been formed at Mar- 
seilles (18, Avenue Saint Gabriel), the Cáblerie Phocéenne for 
the manufacture and sale of electric cables, bare and insu. 
lated. The capital is fixed at 1,800,000 fr. 

The Société des Grands Travaux Electriques is the style 
of a company embodied at Paris (60, Rue de la Victoire), with 
а capital of 550,000 fr. in 500 fr. shares, fully eubscribed. 

La Société pour la Fabrication et Vente de Fils et Cables 
Electriques Nus et Isolés is the name of a new company which 
has lately been forined in Marseilles (18, Avenue St. Gabriel) 
with a capital of 1,820,000 fr., for the manufacture and sale 
of bare and insulated electrical wires and cables. 


Australian Tariff Decisions.—The papers report that the 
following tariff decisions have been approved by the Customs 
Departinent :—Deferred Duties: The operation of the deferred 
duties on the undermentioned tariff items has been postponed 
to the date shown opposite each item : Item 152 (A) iron and 
steel tubes or pipes (except riveted, cast, close jointed, or 
cycle tubes or pipes), not more than 3 in. internal diameter, 
iron and steel boiler tubes, September 30th, 1923. Item 181 
(B) (2). cables, telegraph and telephone, paper insulated, lead 
covered, July Ist, 1923.—Reuter’s Trade Service (Melbourne). 


United States Electrical Exports.—Commerce Reports 
states that, according to preliminary figures, exports of elec- 
trical goods from the United States during February 
amounted in value to $4,839,738. This was less than the pre- 
vious month’s total, but the shorter month accounts for the 
decrease. Among the items which showed Increases were 
fractional horse-power motors, motors over 200 h.p., and 
domestic appliances. There were considerable decreases in 
the exports of mechanical-drive turbines, self-contained light- - 
ing sets, and telegraph apparatus. 


Australia and Anti-Dumping.—The anti-dumping duties 
have been made retrospectively applicable to electric immersion 
heaters and magnetos.—Reuter's Trade Service (Melbourne). 
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A Belgian Company.—The Société d'Electricité et de 
Mécanique. (l'boiison-Houston. & Curels systems) states that 
apart пош tbe loss Of production and of orders owing to a 
blike 1п 1722, the labour dispute aiso prevented the comple- 
Uon and invoicing ot orders so that tbe turnover oniy repre- 
кеше! бо per cent, of that in 1921, this explaining Шо 1озв 
shown 1n tue baiance sheet. Competition bad been and con- 
tinued to be very keen not only on account of the decline in 
the transactions offering m Belgium, but also in consequence 
ot the general economic crisis. "Ihe bigh level of ехспапџе 
«lich. brought about а corresponding increase jn the cost of 
raw onateruus had caused an increase in. the costs of produc- 
поп which. was not fully equalised by the advance п sale 
prices. Business in. countries. which formed the company в 
chief inarkets had. been seriously hampered by the raising. of 
Customs barriers, the depreciation of exchange or the exercise 
af a marked. preterence tor national industries, bat some com- 
pensation had been obtained in the home market. In the case 
of the. company's subsidiarv—the  Manutacture Belge de 
Lampes Electriques—the production of Mazda" half-watt ” 
lamps had been added to tuat of the ` one-watt ” lainps, and 
it Was hoped to be able to develop so as to render the counitry 
iudependent of imports from abroad. ‘The loss for the vear 1s 
returned at 2,530,000. tr., the results of the strike not having 
permitted of the covering of the general expenses and financiat 
charges. 

Proposed Electrical Exhibition at Newport (Mon:).—The 
Corporation is inviting applications. frou: nrus Who desire to 
take space at this exhibition. (See our advertisement pages 
to-day.) 

Caole-making Industry J.1.C. — The Joint Industrial 
Council for the Electrical Cable-Making Industry has issued 
a second report upon the results. achieved during the years 
1521 and 1922. The report refers to the representation of the 
non-assoctated. finus on the Council. which has considerably 
strengthened that bodv; and to the representations made to 
the Government regarding the alleviation of unemployinent, 
Which Were inet in a great. measure by the Trade Facilities 
Act, and the Electricity. (Suppiv) Act, 1922. Tt is stated that 
the steps taken by the Counen during the engineering lock- 
out of 122 minimised unemployment among employés in the 
cable industry. 10 counteract foreign competition the existing 
Wakes agreement was moditied and this, too, guarded against 
unemployinent, as it became easier for British firms to secure 
contracts, Owing to the lack of disturbances in the cable- 
making industry it bad been suggested that the Council was 
of little use, but the report states that the work of the period 
under review has justified the Council's existence, and “ the 
attitude now appears to be that it is во useful that it may 
Well be left to settle all questions arising without very active 
support or eritical control.” 


Electrical Engineering in Poland.—ln а report recently 
issued by the Department of Overseas ‘Trade, Mz. R. E. 
hunens, Commercial Secretary to H.M. Legation at Warsaw, 
mids that the electrical engineering) industry continued to 
develop satisfactorily during (022. °° The number of types of 
articles. manufactured in. Poland. showed a decided increase 
over those given in last vear's report. Telegraph and telephone 
appuraitus, Wireless equipinent and transmission valves, cables, 
electric lamps, dynamos. and motors, switchgear and house- 
hold accessories ate now being made. This large increase in 
the number of locally manufactured articles із in à great 
measure due to the depreciation of the Polish currency, Which 
has rendered purchases abroad extremely dithcult. The majority 
of the electrical apparatus sold on the Pohsh market, apart 
Irom the Polish. productions mentioned above, is of German 
and Austrian origin. A Dutch concern has opened a lamp 
factory near. Warsaw, and is considering the opening of a 
glass factory to manufacture the bulbs." 


The Accessories Market in South Africa.—The South 
African Mining & Engineering Journal in а recent reference 
to the dulness of business in electrical goods made the follow- 
ing comments on. the situation :--7 The head of a leading 
electrical nüporting firm this week said people wanted things 
cheap nowadays, and the merchant had perforce to buy in the 
cheapest market. This market. Germany, had up to recently 
supphed What was wanted, more or. less With satisfactory 
results as to quality and price; but, he stated, within the 
past three or four months Germany seemed to have pone to 
pieces absolutely, He instanced one partcular line, tumbler 
swatches, which in the past had been fairly satisfactory, but 
had now become absolutely worthless, and proved that the 
German market was finished, ах far а Johannesburg was 
concerned with it. ^ The market. he said, "is such a poor 
one, and the demand for cheap articles so great that. one 
naturally turns to the Continent, and one gets taken dow n. 
as the quality. of. commodities recentiv received was very 
Poor C tas he thought, ба great pity that the retailer who 
buys this rubbish should not be the person who is let down, 
but the merchants.” The whole tone cf the electrical acces- 
lies market here is most depressing on that account." 


A Pulverised Fuel Installation.—The Detroit Edison Co. 
һал recently ordered. six Water-tube boilers, each of 425,000) Tb. 
normal evaporation, to be fitted throughout. with the © Lo. 
puico 7" «vstem of pulverised [пе] firing, the European righta 
of Which are controlled by the Underfeed Stoker Co., Ltd. The 
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Detroit Edison Co., as is well-known, is one of the largest 
power users in the world, and as it has hitherto been an up- 
ponent of pulverised fuel this is another striking indication 
of the remarkable ‘progress that 18 being made wilh шь 
system of firing. . These. new boilers will dispute witb the 
boilers now under construction tor the Cleve.and Electricity 
Co., also to be fitted with the " Lopulco ` puivertsed tuei 
system, the distinction of being the largest boilers in ihe 
world. 1n Europe the record js at present held by the 
160,000-Ib. boilers being constructed tor унгу, in France, abd 
in Great Britain the largest unit is of. 100,000-1b.. capacity. 

The Orlent's Advantage.—Commenting in a recent issue 
upon the remarkable electrical developments which are di» 
tinguishing China and Japan, Lustern Linginecring points out 
that many Oriental towns аге now electrically equipped: 
Where British towns of much greater size and importance ate 
nal compelled to use gas or a Y patchwork ” system of маз 
ана electricity, This is almost enurely due to the tact Ши 
ш the Far East the engineers are able to began with a clean 
sheet, whereas in this country other than electrical Interests 
wireudy hold the field, making the growth of electricity а 
slow process. *'In this respect the Far East is at a great au- 
vantage, аз its development can te hastened and 1nade more 
sure by the employment of the very latest applications ul 
industrial and engineering science | unbuinpered bv Ше 
shackles of older systems.” 

Forthcoming Exhibitions.— The following exhibitions are 
being organised :— 

LONDON.—August 3lst to September 22nd, Shipping, Eng 
neering, and Machinery. Exhibition September oth to ]4th. 
Bakers’ Exhibition; October ]5th to 20th. Motor-Cvele and 
Cycle Show: November 22nd to December Ist, Motor. Exh 
bition. 

CANADA (Toronto).—August 25th to September sth, Canadian 
National Exhibition, 

CzEcHO-SLOVAKIA  (Prague).—September 2nd to 9th, Inter- 
national Samples Fair. 2 

Bergit (Namur)—September dst to ith, Comunercial 
Fiir. 

Етол (Helingfors).—July. Ist. to 
Samples Fair. ' 

1тлАҺҮ (Turin).—September sth to 30th, Patents and Indus 
trial Improvements Exhibition. (Naples).—September 16th. to 
seth, International Industries Fair. : 

Java (Bandoeng).—July 25th to August Hth. Trade Fair. 

JUGO-Stavia (Ljubljana).—September Ist to loth, futer- 
national Trade Fair. 

Latvia (Riga).—July 2nd to August 5th, Industrial and 
Agricultural Exhibition, 

MADAGASCAR (Antananarivo).—August 15th to 
15, International Commercial Fair. 

NORWAY (Chriatiania).—September 9nd to 9th, Samples Fair. 

Russia (Moscow ).—August-September, Agricultural. Exh- 
bition and Fair. ; 

SPAIN (San Sehastian).—July to September, Sumples Fair. 

SWEDEN (Gothenburg).—August 2th to 21-t, Trade Fair, 

TiarsTE.—Septeniber 3rd to 24th, International Samples Кал. 

URUGUAY (Montevideo). —December, Industries Exhibition. 

Contractors and the E.D.A.—The Electrical Contractors’ 
Association has now decided to make a joint subseription on 
behalf of the whole of its members to the funds of the British 
Electrical. Development Association. This valuable addition to 
E.D.A. support will undoubtedly secure wider activity 1n the 
provinces, assist the Asso sation. in building up district sub- 
committees, and greatly increase the interest of all contractors 
in the work of their representatives on the E.D.A. Council and 
committees. 

The latest E.D.A. pamphlet (No. 368) instruets consumers to 
ask for British Standard connections when ordering appliances 
and fittings, to enable additions to be made easily. 


The Boilermakers and the Federation.—The Federation of 
Engineering and Shipbuilding "Trades has decided to hoid a 
meeting of representatives of its constituent unions to em- 
sider the re-organisation rendered necessary by the expulsion 
of the Botlermakers’ Society. The Daily Herald states that 
there is a. general opinion that the reconstructed. Federation 
should include the A.E.U. and the Foundry Workers. The 
Boilermakers’ Society has asked for a meeting with representa- 
tives of the Shipbuilding Eniplovers’ Federation to dis‘uss the 
present lock-out, and the Federation has agreed. to this. 

Vickers’s Annual Meeting.—In the course of his speech at 
the annual meeting on Mav 24th, Mr. Douglas Vickers. (chair- 
man) said that the working arrangement recently concluded 
with the Spearing Boiler Co. would pat Vickers, Ltd., in the 
position of being able to completely equip a power station frem 
the boilers to the turbines and generators, and the switch- 
boards and cables, 

Last July һе (the chairman) had expressed the view that the 
clouds were lifting, for there were distinet signs of an indus 
trial revival. Unfortunately, just at that time the French 
occupation of the Ruhr began, and the demand for British солі 
and steel had forced the prices up, Which frightened the buyers 
of finished productions and killed demand. Coal and coke 
companies had gained a passing advantage, but, on the whee, 
the French occupation of the Ruhr was causing a copsiderabie 
loss to the engineering trades of this country, 
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Sterling Publicity—The Steriing Telephone and Electric 
Co., Ltd., has secured the exclusive perinission. of the British 
National Opera Co. to utilise the photographs of the principal 
members of the latter company in operatic rôles for the pur- 
poses.of a booklet advertising the Sterling Co.'s radio appara- 
tus. The appliances illustrated are all priced. 

To encourage the sale of its radio receiving sets and 
“Magnavox” loud speakers the company is offering to its ugents 
an attractive glass window tablet, picture postcards, and pub- 
пену matter overprinted with the agents’ names and addresses. 


Trade with China.—Mr. F. R. Eldridge, Chief of the 
Far Eastern Division €f the U.S. Department of Commerce, 
states that Chinese merchants prefer to deal with foreign 
firms who are on the spot and with whom they аге well 
acquainted. '' Generally speaking, unless the American manu- 
facturer is prepured to spend considerable money in making a 
close investigation of China, its resources, and the needs of the 
people, and unless the procurable business is sutticient to 
warrant establishing his own selling forces in China, it would 
prove more profitable at present to sell his goods to the rep- 
resentative American agent of the native merchants. "The 
mere canvuss of a territory and the placing of agencies. with 
various local concerns, without personal representation, 18 not 
sufficient in dealing with China. 

'* The policy usually followed by the American manufacturer 
who does not wish to establish selling offices in China ut 
once jis the placing of an agency with one of the large 
American inporting and exporting houses in Shanghai. Such 
a firin, with its numerous branches throughout the country, 
is m a position to obtain the distribution of apy commodity 
marketable in China, provided the agent receives the full sup- 
port of the manufacturer in the United States.” 


Chinese Notes.—The China Electric Co. is now installing 
a wireless telephone system between Peking and Tientsin. 
The company has an understanding with the Ministry of Com- 
munications, that if the project proves successful it will sell 
the system to the Ministry. 

The application made by the Jehol Telephone Co. for regis- 
tration has been granted by the Ministry of Communications, 
Which has also issued a business licence to the company. 

To provide for extension, the Wu Hsing City Electric Co., 
in Huchow, Chekiang, has increased its capital by issuing new 
shares to the amount of $70,000, which makes the total capital 
$120,000. The company was formerly known as the Wu Hsing 
City Electric Light Co., and its business was confined to the 
supplying of electric light to the city. With the increase of 
its capital it has adopted the present name and is undertaking 
the supply of electric power to the publice. The company's 
request for registration has been granted by the Ministry of 


Communications. | 


LIGHTING AND POWER NOTES. 


Barnsley.— Year's Wokrktna.—The report of the borough 
electrical engineer (Major E. A. Barker) on the working of 
the electricity undertaking for the year ended March 815% last 
shows a total revenue of £48,625. Working expenses amounted 
to £24,077, leaving a gross profit of £24,548. After deducting 
interest, sinking fund charges, &c., there was а net profit of 
£85,941. The number of kWh sold was 4,008,098, an increase 
of 20 ner cent. on the previous yeur and the cost per kWh 
generated was 2.37d. 


Brandon.—Hybro-EvLectRic ScHEME.—The Rural Council 
has received a communication from Thetford Town Council 
with regard to a suggested hydro-ele^tricity. scheme for light- 
ing Thetford and Brandon, and a consulting engineer (Mr. 
R. H. L. Lee) has been appointed to report on the matter. 


Bexhill.— New Power Statiox.—The Town Council has 
received the sanction of the Electricity Commissioners to the 
erection of а power station at Little Common. 


Birmingham.—Yran's WorkKING.—As_ foreshadowed, the 
Electric Supply Committee is in a position to report a record 
surplus, to make a contribution to the relief of rates, and again 
to reduce the charges for electricity. Ald. J. B. Bunnan, 
who presided at a meeting of the committee on May 93га. 
reported that the annual accounts showed a record surplus of 
£107,000. of which £12,500 would go to the borough rate. It 
was proposed to transfer £70,000 to renewals and special ex- 
nenditure account and the balance of £26,000 to the reserve 
fund. Tn view of the satisfactory results of the trading during 
the past year the committee has also recommended the Council 
to reduce the tariff of charges from the June quarter readings. 
The reductions varv from 4d. to 1d. per kWh according to the 
class of supply, and are estimated to amount in the aggregate 
to a sum of 296,000. The change brings the initial price down 
from 534. to 5d. per unit and makes the third reduction during 
à period of fifteen months. 


Blackrod.—E.ectricity Suppty.—The Urban District Coun- 
cil has under consideration a proposal to obtain an electricity 
supply for the district and bas applied to the Bolton. Corpora- 
tion for terms upon which it would be willing to give a supply. 


(Bredbury and Romiley.—ELrcrüiciTY Suppty.—The Urban 
District Council has under consideration a proposal to obtain 
а bulk supply of electricity’from Stockport, and a canvass 1s 
to be made of the residents to ascertain how many would be 
Willing to take a supply. p MO И 

Chester.— [.oan.—The City Council is applying to the Elec- 
tricity Commissioners for sanction to the borrowing of £37,000 
in connectica with the extension of the electricity supply to 
the area for which a Special Order has recently been obtamed. 
The following charges for electricity for vower have been 
arranged for thé new areu: (1) A fixed charge: not. exceeding 
2s. 6d. per quarter per h.p. connected. (2) A unit charge not 
exceeding 24d. per kWh for the first 1,000 kWh per quarter, 
24d. per kWh for the second 1,000 kWh per quarter, 2d. per 
kWh for the third 1,000 kWh per quarter, 12d. per kWh. for 
the fourth 1,000 kWh per quarter, and ljd. per kWh for all 
eiectrical energy in excess of this amount. | . 


Clacton.— Year's WonkiING.—The accounts of the Council's 
electricity undertaking (engineer : Mr. G. Broadhurst) for the 
vear ended March 31st last show a totul revenue of £12,496, 
as against £10,623 in the previous year. Working expenditure 
amounted to £4,322, as compared with £5,229, leaving a gross 
profit of £8,174. (£5,394). After the payment of capital 
charges, charges for plant. purchased from revenue, &c., a net 
profit of £3,078 remained. This, together with a profit of 
£303 brought forward, making £3,380, was carried forward. 
The number of kWh sold was 371,089, as compared with 
379,114 kWh in the previous year. . 


‘Continental.—France.—The electrification of the rural dis- 
tricts of the Ardennes has been advanced a practical stage by 
the issue of an arrét of the Préfet, authorising the. formation 
of a syndicate for the purpose. The scheme embraces 74 com- 
nunes. 

The Electrical Control Board of the Haute Marne Depart- 
ment is preparing à scheme for the electrification of 584 com- 
munes in the department. The approximate length of the h.p. 
lines to be erected is 1,392 km., and of the l.p. lines 669 km. 
The scheme will take 15 years to complete and Ше estimuted 
cost 18 26,000,000 fr. : 

BkLG1UM.—A new 3,000-kW turbo-generating set has recently 
been Installed at the generating station connected with the 
works and collieries of the Société des Charbonnages, Hauts 
Fourneaux et Usines de Strepy-Bracqüegnies. The plant has 
now a capacity of 6,900 kW. m 

Russia.—Cancelling the decree of February, 1921, prohibit- 
ing the employment of electrical apparatus for ‘heating 
dwellings, food, and other domestic non-reproductive uses, the 
authorities, it is now decreed, may grant permission to local 
power stations to supply current for the purposes indicated. 

Reports from the country show that electrification 
is preceeding, and many share companies are taking part 
in the movement, ss at Perm, Yaroslavl, Ekaterinburg, in 
the Tartar Republic, &c. The Karan Electricity Co. will 
complete the equipment of the second town electric station 
of 1,000 kW by November, so that the obsolete No. 1 electric 
town and tramway station сап be closed. A bureau has 
been formed in Perm to organise a local company for elec- 
trification with a capital of 50,000 gold roubles. 

A company has been formed in Ekaterinburg, with a capital 
of 2,000,000 roubles, to construct and exploit a power station 
by the peat marsh for the Verch Isset factory. Here, too, 
many villages will be supplied with current. Thus town and 
village linking is becoming more general, as in the Govern- 
ments of Tula, Simbirsk, &c. | 


Coventry.—En,EcTRiCITY | EXTENSIONS.— The Corporation is 
extending the Sandy Lane power station at a cost of 244,188. 


Dundee.—CHANGE-OVER.—The Town Council has decided to 
change the system of supply in the Cults area from direct to 
alternating current, at an estimated cost of £8,000. 


Hornsey.—l.o4N.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
£27,250 for. ће purchase of land and the erection of a sul- 
station. | 


Huddersfield.—INquiry.—On May 23rd, Col. T. C. Ekin 
opened an inquiry on behalf of the Electricity Con«missioners 
into the conflicting applications of the Huddersfield Corpora- 
tion and the Electrical Distribution of Yorkshire, Ltd., for 
powers to supply electricity to Marsden, Lepton, Kirkburton, 
Kirkheaton, Slaithwaite, and Melton. Messrs. A. T. Miller, 
K.C., and J. W. Turner (borough electrical engineer), шуши 
evidence in support of the Corporation's application, said that 
the supplying of these districts was a natural extension of the 
Corporation’s undertaking. The latter bad been a financial 
success, and the charge for lighting was 43d. per kWh,’ with 
an addition of 10 per cent. for certain outlying districts. The 
supply to the districts in question would be given on the samo 
footing, and although there might be a loss for a year or two 
the proposals would eventually be remunerative. 

Mr. J. D. Eaton Smith, who was instructed by all the local 
councils concerned, with the exception of Marsden, expressed 
approval of the Corporation's application. E 

Mr. T. W. Broadbent stated that he had supplied electricity 
to Kirkheaton and Lepton for 26 years, and asked that what- 
ever decision was arrived at his rights might be protected. . 

When the inquiry was resumed on the following day Mr. 
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Turner stated that the extension of mains would cost the Cor. 
poration £24,000. He was not surprised that mains from the 
company’s sub-stations would only cost £5.000. Counsel for 
the company intimated that his chents desired time to go into 
the figures put forward by the Corporation, and the Inspector 
accordingly adjourned the inquiry until June sth. 


Ipswich.—-Eiectricity Scrpty.—In order to meet the in- 
creased demand for electricity the Town Council has decided 
to lay à ring main round the outskirts of the town. The first 
poruon of the scheme will be carried out during this summer 
at а cost of £4,500, It is proposed that the central portion 
of the town should be reserved for d.c. supply and that the 
supply to the residential portions outside the central area 
should be gradually changed over to a.c. 


Irish Free State.—CioGurer (Co. TYRONE).—At a recent 
public meeting it was proposed. to introduce. an electricity 
supply for the town, and a conunittee was appointed to 
obtain the advice of a consulting engineer and report. 

BaukNALSTOWN (Co. Cartow).—The local traders, with the 
co-operation of the residents, have decided to light the town 
by electricity. A power station will be erected on the canal 
bank near the town, The estimated cost of the scheme | is 
£5,000, 

Leeds.—Yeran’s WonkiNo.—'l'he report of the engineer and 
manager of the municipal electricity undertaking (Mr. С. 
Nelson Hetford) for the year ended March dlst last records a 
total revenue from all sources of £525,167, a8 compared with 
£205,512 in the preceding year. Working expenses amounted 
to £175,190, as against £245,155, leaving à gross profit of 
£350,317 (£259,757). Capital charges absorbed £215,381, as 
compared with £183,162; the net profit was therefore £134,935, 
as against £76,595. From this surplus £97,237 has been 
contributed to the cost of permanent works; in 1921-22 £49,704 
Was allocated. to. this purpose. Thus, the final surplus 
amounted to £37,695 (£36,591 ). 

The capital account shows a total expenditure of £3,991,834 ; 
against this. £1,404,773 has been set aside, leaving a net 
indebtedness of £1,517,061. The total amount of energy sold 
during the year was 71,987,148 kWh, an increase of 22.29 
per cent. upon the previcus year's sales. The cost per kWh 
seld (aineluding capital charges) fell froin 1.960. to 1.62d., and 
the average price obtained from 2.074, to 1.754. The number 
of consumers connected rore from 25,016 to 30,097, the con- 
nected load from 99,113. kW to 100,53 kW, and the maxi- 
mum demand from 30,530 kW to 36.400 kW. "The capacity 
of the station remained at 51.000 kW, owing to the delay 
(n the completion. of the 12,000-k NW turbo-alternator. The 
sanction. of the Electricity Commissioners has been received 
fer the replacement of two 3,.000-kW turbo-alternators by a 
10,000-KW set, and also for the installation of an additional 
12,000-KW Set, together with boilers, switchgear, &с. The 
capacity of the station will thus be raised to 19,000 kW. 


Paistey.—Evectricity iN. Bvrk.— The Corporation has re- 
ceived two offers of a bulk supply of electricity, one from 
the Glasgow Corporation and the other from Greenock, Kil- 
marnock, and the Clyde Valley Electric Power Co., Ltd., 
jomntly, and has decided to accept the latter offer. A commit. 
tee has been appointed to enter into an agreement. 


Palestine.—Tur. RUTENBERG CONCESSION.—It is reported that 
мо far Mr. Rutenberg has not commenced to develop the 
Water powers of the country under the terms of his conces- 
~on, but has erected a power station near Jaffa. It appears 
probable that this will be unsuccessful, as the bulk of the 
Population of Jaffa is Christian or Moslem, and has adopted 
an attitude of hostility to the scheme, which is regarded as 
а Jewish political project, 

Price Reductions.—Reductions in the charges for elec- 
tricity: have been made in. the following districts : — 

LiveRpoot.—Lighting : Flat rate; 9.954. per kWh to 5.954. 
Power: Flat rate; 34. per kWh. to 244, xim demand 
"cale: The war percentage increase from 70 to 50 per cent. 
Rateable value. seale: (Private houses) 10 per cent. on rate- 
abie value, plus 20 per cent. and ld. per kWh., plus 30 per 
cent.; (business premises), 14 per cent. on rateable value, 
plus 3! per cent. and 14. per kWh. plus 50 per cent. A new 
wale has been introduced to encourage the use of domestic 
appliances (private houses only): 25 per cent. on rateable 
value. plus 4d. ner kWh. 

WATFRLOO-WITH-SEAFORTH.—. AND GREAT. ChosBy.— Lighting 7 
percentage Increase from 70 per cent. to 20 per cent. plus 14d. 
per KWh. Shop lighting : percentage increase reduced from 
35 per cent. to 25 per cent. Power: percentage increase re- 
duced from 25 per cent. to 124 ner cent. 

Redditch.—Traxsrer or UNDERTAKING.—The Urban Coun. 
cil has sealed an agreement with the Shropshire, Staffordshire, 
and Worcestershire Electric Power Co., transferring its elec- 
tricity undertaking to the company, 


_Stratford-on-Avon. — Evectricity StPPLY.—The Barford 

Electric Supply Co. is applying to the Electricity. Commis- 
Miners for consent to erect overhead lines for supplving elec. 
(тилеу to. the villages of Walton, Wellesbourne, Combroke, 
Kineton, Charlecote, Hampton Lucy, Tiddington, and Alveston. 
lhe company proposes to increase its generating plant. The 
Baral Council, whos area as affected by the scheme, tas 
telerred the matter for а report to its Highways and Finance 
Cominittee, 


United States.—In a recent issue of the N.E.L.A. Bulletin 
à comparison is made between the electricity supply industry 
and other great industries of the United States. The capital 
invested in power undertakings is placed at $5,000,000,000 and 
the annual revenue at $1,000,000.000. This is only surpasses] 
by the railways, which have a capitalisation of $30,000,000 (010 
and annual earnings of $2.750,000,000. The gas industry has 
a capitalisation of $2,500,000,000 and an annual revenue of 
$600,000, 000. 

ALUMINIUM CabBLE.—The Ohio Public Service Corporation is 
erecting a length of 380 miles of steel-cored aluminium cable 
in the north-east portion of the State. The total weight is 
stated to be about 500 tons. $ 


Uruguay.--RrtANATION. OF STATE. MoNorory.—The Govern. 
ment has introduced a Bill into the legislature amending the 
law creating a State monopoly of electricity supply. This will 
enable ** precarious ” concessions to be granted, i.e., conces- 
sions liable to withdrawal at any time. 


Wantage.—ELrcrRiciTY Suppty.—The Urban Council has 
decided to consent to the application by the Western Electric 
Distributing Corporation, Ltd., for un Order to supply elec- 
tricity to the town. 


TRAMWAY AND RAILWAY NOTES, 


Belfast.—Track RENEWALS.—The City Council is to proceed 
with the reconstruction of the third section cf the tramway 
track at a cost of £205,349. The contract for the work has 
been placed with Mr. M. A. Boswell, of Wolverhampton. 


Continental.—Itaty.—The Ministry of Public Works has 
allotted 180,000,000 lire in the Budget for State railway con- 
struction, as follows:—Cuneo to Ventimiglia, 7,000.00); 
Fossano to Mondovi and Ceva, 5,900.000; Veneto railway, 
46,000,000; Poggio Rusco to Vercna, 2,000,000; Bologna to 
Florence, 40.000,000; Aula to Lucca, 12,800,000; Sant’ Arean- 
gelo to Urbino, 11,000,000; lines in vicinity of Rome, 3,000,011; 
Rome to Naples, 36,000,000. 


Huddersfleld.—Yran's WonkiNo.—The report on the work- 
ing of the tramway undertaking for the past vear shows 
a total income of £289,980. Working expenses amounted to 
£217,616, leaving a gross surplus of £72,364. After payment 
of interest, income tax, &c., there was a net profit of £15,913. 


Kelghley.—RaiLLEss-CaR. System.—The Town Council has 
decided to substitute railless cars in place cf the present train- 
way system, owing to the high cost which would be involved 
in the renewal of tramway track. 

Year's WonkrING.—The report on the working of the tram- 
way undertaking for the past vear shows a net prefit of 
£1,604, and the railless-car system shows a deficit of £1,710. 


Ugited States.—Nrw ErrcrRIC Rawway.—Electric Traction 
(Chicago) reports that application has been made to the Inter- 
state Commerce Commission for sanction to the construction 
of a new electric railway, over 1,300 miles in length, to serve 
the states of Arizona, Colorado, California, and New Mexico. 
А capital of $40,000,000 has been subscribed, and the work 
will be commenced as soon as formal permission is obtained. 
It is proposed to employ the overhead system and to erect 
two separate power stations, one of 62,500-k W capacity and 
the other of 32,000 kW. The erection of a number of sub- 
stations, with a total of 256.000 kW of plant. is planned. 
The rolling stock will include thirty 300-ton, eight 100-ton, 
and мх 80-ton locomotives. One interesting point in the 
8'heme is the use of regenerative braking on a gradient t 
miles long, descending from an altitude of 7,190 ft. to 2.038 ft. 
The maximum fall is 24 per cent. for a few miles. 


TELEGRAPH & TELEPHONE NOTES. 


France,—UNDERGROUND TELEPHONE CaBLes.—Among the 
subjects discussed at the conferences during the electrical 
week. early in May was the introduction. into France of 
underground telephone cables. According to M. legouez, 
president of the Union des Syndicate de l'Electricite, the 
substitution cf telephone cables for overhead lines would 
allow of a traffic of 20,000 messages а day instead of 5,0), 
as at present. It would reduce the cost while bettering the 
quality aud speed of the service. The total outlay of the first 
installation is reckoned at 100,000,000 fr., as against 123,000.00 
fr. for a like number of ordinary circuits. By existing circuits 
the net cost of messages is 7.15 fr., whereas it would he 
only 4.70 fr. by the projected cable. A programme drafted bv 
the Sous-Secrétaire d'Etat propcsed the creation of (1) inter 
regional circuits linking Paris and 20 of the principal cities of 
France; (2) circuits linking the regional centres and the de- 
partmental centres; (3) circuits linking the departmental 
centres with Paris: and (4) circuits linking the departmenta! 
centres together. The total length of the circuits to be set 
up, according to this plan, would be 375,000 km.. cr about 
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9500 km. of cables. At present prices of material, the cable 
would cease to be advantageous where the artery contains less 
than 10 to 15 pairs of lines. It is added that Sweden will 
shortly possess 1,800 km. of cables, Japan 2,800, Switzerland 
has already 600, and Belgium 160 km., while the multiple 
telephone system in the United States is already applied to 
7,500 km. of telephone circuit and 125,000 km. of telegraph 
circuit. 

Greece.—TELEPHONE RECONSTRUCTION.—Proposals have been 
made by a Belgian telephone manufacturing concern, called 
" New Antwerp," for the reconstruction of the Greek tele- 
phone system. The cost of the work is given at 65,000,000 
drachmas, and the work is to be completed within two years 
after contracts have been signed. The proposals provide for 
the conversion of the present overhead lines to an underground 
cable system, with modern exchanges and the linking of 
Athens, Pireus, and Salonika, together with points in the 
interior, into a unified system.—Commerce Reports. 


New Atlantic Cable.—Mr. C. H. Mackay, president of the 
Postal Telegraph Commercial Cables System, announced. on 
May 6th that his companies had completed contracts for 
laving a new cable in the Atlantic Ocean to operate directly 
between New York and London. The new cable will be the 
first to be laid in the Atlantic between America and Europe 
since 1910, is now being manufactured by the Telegraph 
Construction and Maintenance Co. and Messrs. Siemens Bros.. 
and will be laid by August Ist. Its speed will be approxi- 
mately 600 letters рег minute:in both directions simultaneously, 
or a total of 1,200 letters in a minute, its conductor requiring 
an average of about 1,100 Ib. of copper per mile. 

The rcute of the new cable will be from New York to 
Nova Scotia, & distance of about 1,000 miles, and from Nova 
Scotia to the Azores, approximately 1,750 miles, where it will 
connect with a cable, already laid, to Waterville, Ireland, 
which in turn will connect with a new cable of 320 miles, 
also to be laid this summer, from Ireland to England. Still 
another cable will be laid from the Azores to the Continent of 
Europe in the near future.—T. ¢ T. Age. 


The Telephone Service.—Ntow ExcuANGES.—À new telephone 
exchange was opened on Mav 98th at Eastbourne by the 
Mavor, who made the first call over the trunk line to London. 
Another exchange was opened in the Croydon district the 
previous week. 


RADIO. TELEGRAPHY AND TELEPHONY. 


Australia. — Sr. Paur's [sanb Rapio Station. — The 
Dominion Government is to proceed at once with the erec- 
tion of a radio station on St. Paul's Island, at the entrance 
to the Gulf of St. Lawrence, 25 miles from Cape North, Cape 
Breton Island, with which it is connected by cable.—Reuter’s 
Trade Service (North Sydney, N.S.). 


Czecho-Slovakia.—Nrw Rapnio Station.—A beginning has 
been made with the building of the biggest radio station in 
the Republic. It is situated near the Podiebrand bathing 
resort, within the flood area of the Elbe, so that good earth- 
ing will always be assured. Тһе antenne are to be 100 metres 
high. The station is being built for direct communication 
with all the countries of Europe and with North America. 


Irish Free State.—Ranio-Broapcastina Proposats.—A 
number of business men, who propose to erect a broadcasting 
station in or near Dublin, were in conference with the Irish 
Free State Post Office authorities at Dublin Castle last week 
on the question of licences for broadcasting and receiving 
apparatus. At present the public use of wireless is forbidden 
in the Free State. If the negotiations result favourably, a com- 
pany will be formed in Dublin.—Financial News. 

Radio- Broadcasting.—2 1, О Hrwovar.—The London trans- 
mitting station of the British Broadcasting Co., Ltd., is to be 
moved from Marconi House to a new site in Wardour Street, 
W.—Daily Mail. 

Russia.—Nrw RaDio SmATION.—A radio station is to be 
erected on Novava Zemlva Island by the Russian authorities. 
It will be situated bv Matochkin Strait and will be in com- 
ш with North Russian and Siberian stations.—The 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph. 


indicates the issue of the EuECTRICAL. REVIEW. in which the 
‘ Official Notice " appeared in our advertisement pages.) 


OPEN. 


Electricity and Tramways Depart- 
electric lorry and a motor- 
(May 18th.) 


Aberdare.—]une 7th. 
ment. Опе 3-ton. end-tipping 
generator charging set and control gear. 

Australia.—MELBocRNE.—August 3lst. Electricity Com- 
missioners. Aluminium steel-cored cable. (May 25th.) 

NEWCASTLE (N.S.W.).—July 26th. City Council. Н.р. 
switch and control gear, &c., for the electricity works.* 

SYDNEY.—November 19th. City Council. Storage batteries, 
regulating switches,. copper connections, charging boosters, 


kW d.c. generator, direct-couple 


and switchgear (spec. 736). Spec. (21s.) from the City © 
Treasury, Town Hall, Sydney. 

July 2nd. Vacuum tungsten and carbon-filament electric 
lamps.* 

June 18th. 18,000 gallons of transformer oil.* 

BnispANE.—July 31st. —Postmaster-General's Department. 
Cable terminals.” 

Barnes.—June lith. Urban District Council. One elec- 
trically-propelled dust-cojlecting van. Mr. G. B. Tomes, 
Engineer and Surveyor, Council Offices, High Street, Mort- 
lake, S.W.14. 

Barrowford.—]une 5th. Urban District Council. Cen- 
trifugal pump, capacity 15,000 gallons per hour against a 
total head of 27 ft., a vacuum pump, motors, valves, wiring, 
switchgear, &c., for Wheatley Carr sewage works. C. J. Lomax 
and Son, civil engineers, 37, Cross Street, Manchester. 


Belgium.—]une 29th. Municipal authorities of Brussels. 
Installation of a cinder transporter at municipal electricity 
generating station at Quai des Usines, Brussels. Specifica- 
tions (8 fr.) from 11, Rue Ste. Catherine, Brussels. 

June 15th. . Municipal authorities of Diepenbeek (Province 
of Limbourg). Establishment of a l.p. electricity distribution 
svstem in the town. 

June 7th., Directeur de l'Aeronautique Militaire, 75, Rue 
de Commerce, Brussels. Nine 220-volt electric motors ranging 
from 1 to 1d h.p. ‚ 

June 15th. Turbo-alternators for the central electric station, 


16, Quai des Usines, Brussels. Particulars, 11, Rue St. 
Catherine, Brussels. 
Bristol.—July 2nd. Docks Committee. Two J2-ton 


movable electric jib cranes. Mr. T. A. Peace, Chief Engineer's 
Office, Avonmouth Docks, Bristol. | 

Coventry.—Rover Co., Ltd. Tenders for lighting sets 
(dynamos, accumulators, two side and one tail lamps, wiring 
and switchbox) and magnetos. Schedules from the Rover Co., 
Ltd., Coventry. 

Croydon.—]une 6th. Electricity 
(approx. 4,000 tons). (May 95th.) 

Dublin.—]une 5th. Dublin United Tramways Co. 
(1896), Ltd. Stores for six months (including electric lamps, 
fittings, &c.). (May 25th.) . 

Epsom.—]une 12th. Electricity Department. One 200- 
to a 300-h.p. heavy oil 
engine: feeder and pilot cables, feeder pillars and joint. boxes. 
(See this issue.) 

Falkirk.—Electricity Department. One 2,000-kW turbo- 
alternator, With condensing plant and accessories. (May 18th.) 


Frauce.—Paris.—June 20th. Transformer sub-station at 
the Lisieux station. Particulars, Service Electrique, 43, Rue 
de Rome, Paris. 

Greece.—ATHENS.—October 1st. Hydro-electric installation 
at Vladovo. Particulars, Office National du Commerce Ex- 
térieur, 22, Avenue Victor Emmanuel, Paris. 

India.—BombBay.—June 28th. Great Indian Peninsula 
Railway Co. Electrification cf Bombay suburban lines. 
Motor bogie trucks and bonds. (May 18th.) 


Kendal.—June 14th. Electricity Department. 
l.p. transmission line. (See this issue.) 


Leeds.—July 2nd. Electricity Department. Single-phase 
and 3-phase, Scott-connected transformers. (See this issue.) 

Leicester.—]une 23rd. Electricity Department. Опе 
12,500-kW, 3-phase turbo-alternator, with condensing plant. 
and one 500-kW house service turbo-alternator. (May 95th.) 


London.—L.C.C.—]une llth. © L.p. electric cables (in- 
cluding telephone and pilot cables) and relaying and jointing 
existing l.p. cables. (May 18th.) 

FuruaM.—June 6th. Electricity Department. 
phase house service meters. (See this issue.) 


Coal 


Department. 


Overhead 


500 single- 


INDIA STORE DEPARTMENT. —June 8th. Electric cables. (May 
1&th.) 

June 15th) Улт. copper wire. (May 25th.) 

Manchester.—]une 12th. Tramways Committee. Sand- 


drying apparatus. Mr. H. Mattinson, general manager, Cor- 
poration tramways, 55, Piccadilly. 

Electrie lighting of club premises. Steward, A.E.U. Club 
and Institute, Ltd., Toxteth Street, Higher Openshaw, Man- 
chester. 

June 6th. Electricity Committee. 

June 9th. Pressure testing equipment. 
Electricity Department, Town Hall. | 

Morocco.—RasBar.—July 10th. 40,000 porcelain insulators of 
special pattern. Particulars, Office du Protectorat au Maroc, 
2], Rue des Pyramtdes, Paris. 

Newcastle-on-Tyne.—]une Rth. Electricity Department. 
One 300-kW rotary converter, with e.h.p. and l.p. switchgear. 
(May 23th.) 

New Zealand.—WELLINGTON.—July 31st. Public Works 
Department. Metering equipment in connection with the 
Lake Coleridge power scheme.* 

July 31st. Oscillator testing set for the Mangahao power 
scheme.* a. 


Stores for six months. 
Mr. F. E. Hughes, 
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AvUckLAND.—June 2th. City Council. 1,460 tons of rails, 
With accessories. Specifications may be inspected. at Messrs. 
мше Bros., 7, Fenchurch Avenue, E.C.—Reuter’s Trade 
Serewe (Auckland). 


Nottingham.—June l4th. Electricity Committee. Gen- 
eral stores for 12 months. Electrical engineer, Talbot Street. 


Salford.—June 5th. Board of Guardians. Electrician's 
work, rewirimng certain. wards, Union Intirmary, Hope, Pen- 
deton. Mr. E. H. Inchley, clerk to Board of Guardians, Poor 
Jaw Ollices, Eccles New Road, Salford. 


South Africa.—PrrTorta.— June 2th. Irrigation. Depart- 
ment. W-h.p. hydroelectric plant for the Hartebeestpoost 
irrigation works.® 

RivekspaLe (САРЕ PROVINCE).—July 31st. Municipal Coun- 
al. Generating plant, l.p. distribution material, meters, &c.* 

JOHANNESBURG. —June 4th. Municipal Council. Electric 
wire and cable and transformers. ® 

WORCESTER (Care Province).—August 2nd. City Council. 
Additional generating plant for the power station.’ 


Southend-on-Sea.—Light Railways and Electric Lighting 
Departroent. One steel surface tramear traverser, one tower 
wagon (petrol or electrically driven), 10,000 tons of coal. (See 
this issue.) 


Spain.—Maptiip.—June öth. General Post. Office. Tele- 
phone materials, carbons, &c. Tenders froin British firins wall 
be considered. only in respect of such material as is not manu- 
factured in ра." 

June Pth. Dirección General de Correos y Telégrafos (Sec- 
cion de Telégrafos). Galvanised iron wire for the telegraphic 
and telephonic systems :—4) tons, 4 mm.; ЗО tons, d. mm.; 
30 tons, % inm. 

July 2nd. Direccion General de Obras Públicas, Ministerio 
de Fomento, Madrid. Electric locomotives and installation of 
cable for the line from Ripoll to Ax-les-Thermes, one of the 
trans-Pyrennean lines now being. constructed. 

Uruguay.—Montevipey.—July Hth. State Electric Light 
Works. General stores.’ 


- * = -= — — — —— —— 


*l'urthier particulars can be obtained at the Department of 
Overseas Lrade (Inquiry Room), 30, Old Queen Street, S. W.1. 


CLOSED. 


Brazil.—lhe Brazilian Hydro-Electric Co., Ltd., a sub- 
eidiary of the Brazilian. ‘Traction, Light and Power Co., Ltd., 
of Rio de Janeiro and Sao Paulo, has ordered from the West- 
mghouse Electric and Manufacturing Co. seven power trans- 
foriners and а large amount of switching equipment for a 
new plant located on the Parahyba River, about 100 miles 
north-east of Rio de Janeiro. The power from this plant will 
be fed into the existing system of the Rio de Janeiro ‘Tramway, 
Light and Power Co., btd., which is another subsidiary of 
the Brazilian. Traction, Light and Power Co. 


Carnarvon.—Corporation. .Aecepted:— 

blxtensen of plant. at the. electricity works in connection. with the 
additional bulk. supply Irom the. North Wales Power Со, (£6,345).— 
National Еси € onstruction Co, Ltd. 


Chester.—City Council. \ecepted:— 
МАЛ ар an connection wath the supply of cltricity from Queen's 
bin E ANT М. troposan- Vickers шипка Co., Lid. 


Glasgow.—l:lectricity Committee. Recommended:— 

Ihre LNTKV A transturmers and 2 evaporators for the Dalmarnock 
power  stasdon.--Hritish biedre o Transtoriner Co, (NRI). for ihe 
transformers, and G. & J. Weir (£1,975) for the evaporators. 

Esten{son ot Byres Road subestatin (L27 Wm. ‘Jdaslor & Son 
((очэком ), Lid. 


Twelve months! stores. Reecumuended :— 


боегонго boves, section pillars, Ae; -James Mian, Sene., & Son, Ltd.; 
€ iion hon бо, Faak hon Co. Mi ома, Steven А Co., ЛЧ 
Кобе Tayler A Ce 

Moe oble iron tutes and fittings, - Dempster, Moor & Co.. tad. 

Noge іе реа ang. insulated. cables—Entield hdiswan Cable Works, 
bed. 

Cont and triple concentric insulated. cables, Callender’s Cable and 
! onstris fion. Co., Ltd. 

be pt о sabies 4 All mder'*« Cable and Construction Co.. lid. 

1 fr. td). vert, PIT има] C use Fete lad Б.м ап Cable Woks, 
rd: Cals побег Cable and Construction Co ‚Ала. 

B p 4 tt, Verney, фео бт. E Q8. med feasery trom Co, Le 

Q6 Bee fare - Lat 9 beret am tub Woets Bef, барыл, 
Cobb ard Consten trond (б, ЕХ 

Cap bts, -W. I. олаг А Co, Ltd; Cu rcr. Coble and Coz- 
“пасол Co., Ltd. - 

Rutile rose red ebba -Croivpark Flectrie € ble Co. 

Porn sb sable. Елве Аал Cable Works, Led. 

b. anpere hour tte tets = bison Swan Ebistse ou, Etd.; Chamlsilain 
aed Mako on, Pe, Ferranti, Peed, 

Phe. watt heur oe ters - Edison Swan Ми Ca. КЕ. 

3 uers Edison Swan Fiete Co, itd; Metiopelitin М Кет 
ке, Di 

Ne damp ата, Beacon € icbhons, Leid.. General етин бо, Ltd 


Tramways Committee. Recommended :—- 
[wo rotory converters and switehgear for Barrachnie sub-station.— Metro- 
pebtae Vn ker есеге л Co. Ltd 
Te es wue + Reed Tesulated & He bby Cables. Led. 
1. р cuties Moser Feiten Co lt, Semmens Bros & Co ‚ Ltd. 


Lighting Committee. Accepted :—Annual stores. 


blectrical fittings and accessories. Мої & Cairns, British blectric 
Manufacturing Co.; Alston, Scott & Co; Brown & С; f Lael 
and Son; Sunplex Conduits, Lid.; General Eiextric Co., Makam 
and Allen; McecGeoch & Со. 


Leyton.—The Urban District Council is recommended to 
authorise the sealing of the following contracts :— 

E.h.p. cabic. —Hackbridge Cable Co., Ltd. 

l.p. cable.—Enheld Euiwan Cable Works, Ltd. 


Moior converter and Lp. switchgear.--Bertram Thomas. 
Additional panel. to. switchbuard.—Reyrolle & Co., Lid. 


London.—St. ManryLenoxe.—When the Electricity С‹ашши- 
tee's recommendation for the acceptance of the tender ol the 
British Insulated and Helsby Cables, Ltd., for the suppiy ot 
underground cables during the period ending March sls, 
1924 (although their price was higher than the tenders of the 
iEnutieid-Ediswan Со. and the Hackbridge Cable Co.. Ltd), 
was again put forward, after being referred back for re 
consideration, the Council discussed the matter further, and 
disapproved of the Cominittee’s proposal. ‘The matter bas 
been referred to in. this column of the REVIEW on several 
occasions in. and since March, the full list of tenders bein; 
quoted in our issue of March 3rd, p 460. At the Counen 
meeting on May 10th (as reported in the Marylebone Mer- 
сигу), Councillor F. W. Dean, chairman of the Finance Coni 
mittee, opposed the Cominittee's. recommmendaticn. He 
pointed out that, whereas the British Insulated Co. asked 
£15,774 per thousand yards of each of the sizes meetly 
usd of lead-sheathed low-pressure cable, the — Enteld- 
Ediswan Cable Works, Ltd., a firm of high. standing aod 
repute, but not in the combine, was prepared to suppi 
the same article at £14,711. Alderman Beaumont had wid 
the Council that altogether some 15 miles of cable would 
probably be laid during the coming year, and as а consider. 
able proportion of it would doubtless be of the low-pressure 
Variety, the extra expenditure involved by dealing with tbe 
reconunended concern would be very considerable. Не, 
therefore, moved that in each case the Council should accept 
the lowest tenders sent in by firms of standing and repute, 
viz.: Low-pressure cable (two varieties), the Enfield-Ediswaü 
Cable Works, Ltd., £13,291 and £14,711 per thousand vards. 


Hagh-pressure cable (two varieties), the British Insulated and 


Ifelsby Cables, Ltd., £2,336 and £32,502. 
Alderman J. T. Watson seconded the amendment, and, 
when put to the vote, this was carried by 31 votes to 15. 


HacksNEY.—Works and Open Spaces Committee. 

Electric vehicles. for house refuse.—The Committee recommends, ter 
experimental purposes, that one of the electric vehicles be fitted with 
а 41, dpa, T.R. 2¢-type dead. battery, with a 310. amp heur 
capacity, and one with a Ni-Fe F.K. 38-type ni kel-iron battery, 96) 
amp.-hour capacity, in Бем of Chloride. batteries, at an additiona: 
expenditure of £288, 


STEPNEY.— Electricity Supply Committee. Accepted :— 

One mile, Зап. 3-way; $ mile, 4-in. 3-way; and 1 mile, Зап, singt- 
conduits (£912), — Sutton. & Со. (Overseal), Ltd. 

Twelve single-fecder boxes (£99).—W. Lucy & Co, Ltd. 

Wrought-iron. circulating pipes at Limehouse generating station (£2. hU 
--Clavton, Son & Co, Ltd. | 


The following offers of coal have been accepted : — 
9.200 tons of Walsall wood-washed beans (075. 7d. per топ). Е. Foster 
and Co. 
1.700 tons Tamworth small nuts (30s. 7d. per ton).—Bradbury, Son and 
Со. (1820), Ltd. | 
100-120 Pun Kingsbury washed fine slack (22s. 104. per Топ). — Е. Foe 
4nd Co. 
130.150 tons Mansfield nutty slack (285, 6d. рег ton).—Denham Езжу 
100-120 tons Whitwick d.;s. nuts (33s. 6а. рег ton).— Southern. Fuel бо 
200 tons Scotch single nuts. (32s. per ton).—J. Hudson & Co., Lid. 
One barge Tamworth small nuts (33s. 1d. per ton); and 1 barge “ай 
shire іп. slack (26s. 9d. per ton).-- Rr.«lburv, Son & Co. (1920, Lt. 
130 tons Rossington l-in. slack (27s. Gd. рег ton); 100 tons Нокиа 
ogee (274. 6d. per ton).—Charrington, Gardner, Locket and 
о., Ltd. ; 


South Africa.—. correspondent savs that Messrs. Bat- 
cock & Wilcox, Ltd., have secured an important contract in 


connection with a one-million pounds electric power exteu-10n 
at the mstance of the Victoria. Falls Power Co. | 


"BLBCTRICAL REVIEW" 
DBPARTMENT. 


THB SBRVICE 


We have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
The makers or suppliers of the following device are a-ked 
fer; 
МОХ ЕН Smith's Patent) vacuum cleaner, 


Nitrates from the Air. —.\ new method in the manufacture 
of nitrates from the air ais stated to have been discovered bs 
the research chemiste of Messrs. Brunner, Mond & Co at tbe 
svnthetic ammonia and nitrates factory at Billingham. nesr 
Stockton. The factory is only just entering on the manu- 
facturing stage, und it has been stated that ultimate 
45,000,000 will be sunk in this particular enterprise, which waa 
originally started by the Gevernment during the war, aud 
later taken over by Mesers. Brunner, Mond.— Evening News 
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THE BIRMINGHAM CORPORATION ELECTRICITY UNDERTAKING. 


The New Nechells Generating Station. 


(Concluded from. page 821.) 


The turbine room, fig. 9, will uitimately house seven 
generating sets of a total capacity of 105,000 kW, of 
which two 15,000-kW turbo-alternators by the British 
''homson-Houston Co., Ltd., are now in operation, 
while a third set by the General Electric Co., Ltd., 
is being erected. Each 1,500-r.p.m. Curtis com- 
bined impulse turbine has 17 stages, the first having 
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Fic. 8.—CootiNG Tower Bus-PiPES. 


two rows of rotating buckets and the remainder one row 
each. Owing to high steam temperature, several nozzle 
diaphragms are of cast steel, cast-iron being used for 
those at later stages, The bearings are lubricated under 
pressure by means of a valveless rotary oil pump, a 
weparate turbine-driven oil pump being provided as a 
stand-by and for use when starting and stopping the 
set; should the main pump fail, the second one will 
start automatically. The governor actuates the valves 
through an oil relay 
system, and during 
synchronisation the 
governor is controlled 
from the switch room 
by means of a rever- 
sible 220-volt, d.c. 
motor ; the steam pres- 
sure is 300 lb. gauge 
per sq. in.; super 
heat, 278 deg. F.; 
total temperature, 700 
deg. F.; and vacuum. 
28 in. The weight of 
the turbine, with 
valves, bearings, pipe- 
work, &c., is 96 tons. 

The 22,500 - kVA, 
three-phase, —25-cvcle. 
5.500 - volt, totally- 
enclosed X alternators 
are standard ma- 
chines, being coupled 
direct to the turbines 
by double claw flexible 
couplings. The size 
and weight of the 
stators being bevond 
the limits imposed by 
the railway companies. 
it was necessary to 
cast the frames in 


halves and to assemble them as well as build up the 
laminated cores în situ. Shrouded fans are mounted 
on the generator shafts, and the ventilating air is drawn 
through twin wet filters of Messrs. W. Grice & Sons’ 
Invincible type, fig. 13; each twin unit will deliver 
60,000 cu. ft. of air per minute, a d.c. 450-volt, 14-h.p., 
B.T.-H. motor driving each filter at 960 r.p.m. The 
heated air from the alternators is led to the boiler 
furnaces. 

Six-pole, shunt-wound, self-exciting, 125-kW, 220- 
volt exciters ure mounted on extensions of the turbo- 
generator bed plates; the machines have commutating 
poles and are connected direct to the alternator rotor 
windings without series rheostats, control being effected 
by means of Ferranti rheostats in the shunt field circuits. 
The main shunt windings are supplemented by auxiliary 
shunt windings so arranged that they can be excited 
from any available d.c. source, their function being to 
ensure stability when the alternators are being excited 
at low loads. 

In addition to the machines above described, each 
main generator is provided with a 250-kW, 450-volt, 
shunt-wound generator, contained in the same magnet 
frame and its armature being mounted on the same 
shaft as the exciter, but otherwise constituting an inde- 
pendent machine, its duty being to supply power to the 
auxiliary machinery of the generating unit of which it 
forms part; it is designed to give its rated output not- 
withstanding a 10 per cent. drop in speed. 

All the exciters are capable of an output 20 per cent. 
in excess of the maximum needed to excite the main 
generators and, in addition to the individual exciters, 
a stand-by exciter set has been provided in the form of 
а 220-volt, 485-r.p.m. motor generator driven by a 400- 
volt, 25-cycle, 3-phase protected induction motor The 
total weight of each generator, including bed plate. bear- 
ings, exciter, and auxiliary generator, &c., is 138 tons. 

Besides the main generating plant, the turbine room 
contains at present three Bruce Peebles 350-kW motor 


Fic. 9.—Nrew TunBiNE Room aT NECHELLS. 
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generators ; these sets operate at 190 r.p.m., the motors 
being 5,350-volt, 3-phase, 25-cvcle machines and the 
venerators delivering 795 730 A d.c. at 440/480 volts 
for supplying the station auxiliary plant. 

Messrs. Stothert & Pitt, Ltd., supplied the electric 


travelling crane for the turbine room: it has a span of 
02 ft. 21 in., the height of the 100-ton lift being 48 ft., 
or 


and that of the auxiliary 25-ton lift 50 ft., with hoisting 
speeds of 3 and 12 ft. per minute respectively. 


Fic. 10.—CONDENSING PLANT. 


The condensing plant, figs. 10 & 11, at present in- 
stalled was supplied by Messrs. G. & J. Weir, Ltd., and 
is arranged in two sets, each consisting of one Weir Uni- 
flux surface condenser ; one turbine-driven and one Drys- 
dale (E.C.C., 220-h.p., 450-volt, 600-r.p.m.) motor- 
driven water circulating pump, each designed for half 
duty ; one Weir turbine-driven and one Drysdale (E.C.C., 
25-b.h.p., 450-volt, 1,100-r.p.m.) extraction pump, each 
designed for full duty; two steam-jet air ejectors; an 
ejector heater; a direct-contact boiler feed-water heater ; 
а turbine-driven and two steam-driven direct-acting 
boiler feed-water pumps ; three evaporators ; and tanks. 
The switchgear for the condensing plant is of the 


í || CONDENSING PLANT. 
Broohkhirst tà |^ Each condenser will deal with 198,000 
lb. of steam per hour al d maintain a vacuum of 28 in. 


With an outp 11 of Ea ШЕ. kW Aa... CI overload of 3.000 
kW, and a circulating Ww ater temperature of 75 deg. К. 


The method of operating the condensing plant is as 
follows:—The condensate pumps discharge, first, 
through the ejector heater, and secondly, through the 
direct-contact heater to the hot-well. Air and any other 
non-condensable gases are discharged by the 2-stage 
steam Jet to the ejector heater, wherein the heat is trans- 
mitted to the water discharged by the extraction punip, 
the heater draining into the cold-water tank. The direct- 
contact heater is supplied with exhaust steam from the 
turbine circulating and extracting pumps, and should 
the supply be in excess of that needed to raise the hot- 
well temperature to 180 deg. F., the excess exhaust steam 
is automatically diverted either to a l.p. stage of the 
turbine or to the condenser. When the hot-well water 
level falls below normal, a float valve admits saturated 


Fic. 12.—Е.н.р. TRANSFORMERS. 


steam to the evaporators, the vapour from which 
is condensed in the direct-contact heater before it passes 
to the hot well; the source of the evaporator steam 
supply is а l.p. stage of the main turbine. In the event 
of the water level continuing to fall during the period 
when the evaporators are called into service and have not 
reached their normal output, or when the feed pumps 


Fia. 13.—\\ ет Ain FILTER. 


аге drawing more water than is being discharged by the 
extraction pumps, à second float valve admits water to 
the hot well from the condensed water tank. The latter 
also has a float which, when the water level falls, admits 
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summer Шапе generating and 
Bournville sub-stations. 

The present installation of 
switchgear consists of a main 
T-panel board, fig. 14, with 
Reyrolle ** M ”-type switches con- 
trolling the two 18,750-kVA alter- 
nators, and five 10,000-kVA feeder 
panels, one being a spare. The 
station boards, fig. 15, comprise 

2 "I 4 a) 12 panels with Reyrolle “А?” 
Sse © 9099909009019. us m NN cue two 10,000-kVA, six 
| өө us ux vweT, © Же |: (one spare) 2,500-КҮА, and two 
| In 3,000-kVA  feeders, the remaining 
two panels being occupied with 
duplicate tier and interconnector 
switches, as the board is divided into 
two sections and is fed from two 
feeders from the main board, the 
circuits including reactance coils; 
(^) two motor-generator and station- 
lighting transformer panels with 
КеугоПе ‘‘ A2" gear for receiving 
the split feeders from board (a); all 
the above-named boards are 5,000-V, 
25-cycle, three-phase. 
Two panels with Reyrolle “КІ” 


Fic. 14.—Main CONTROL SWITCHBOARD. 


saturated steam to the evaporators and, at the same time, : 
supplies water to this tank through a calibrated | Е gear serve to isolate the 3-phase, 25- 
diaphragm in the extraction pump discharge range ; any cycle, 30,000- transmission lines, while the 3-panel, 
further fall in the level of the condensed water tank 3-phase, 25-cycle, 400-V and 8-panel, d.c., 450-V 
admits cold make-up water through a float valve. station auxiliary boards, seen to the left of fig. 14, 

The condenser water mains have а 36-in. internal were supplied by Mr. Bertram Thomas. — On the left of 
diameter, the same as the condenser branches, which dis- 
charge into 48-in. overhead mains, fig. 8. The pipe- . 
work was done by Messrs. E. E. Jeavons & Co., Ltd. 

The first 17 natural-draught chimney-type towers were 
supplied by the Davenport Engineering Co., Ltd., and 
will reduce the temperature of 2,877,500 gallons of water 
per hour from 92 to 75 deg. F., with an atmospheric 
temperature of 55 deg. F. and 80 per cent. humidity. 

An artesian well is available from which to draw the 
make-up water if necessary, but normally the purified 
sewage effluent from the filter beds adjacent to the cool- 
ing-pond site is used. Formerly some three million 
vallons of effluent were discharged daily into the River 
Tame, and it was first used for condensing at the tem- 
porary station, where it proved to be verv suitable for 
the purpose. A chlorinating outfit was supplied by the 
Paterson Engineering Co., Ltd. 

The switch house ground floor accommodates the oil 
cooler and pump as well as the transformers, fig. 12, 


FiG. 16.—E.H.P. SwiTCHROOM. 


fig. 15 is seen the Cambridge & Paul 
instrument board, by means of 
which the temperature of the various 
machines is kept under observation ; 
the station is completely equipped 
throughout with measuring ana re- 
cording instruments, telegraphs, 
 &e., and the following types of auto- 
matic protection are included: Merz- 
Price current balance on the gene- 
rators and trunk feeder trans- 
formers, with overload and inverse 
time limit on the group feeders. 
The group feeders include reactance 
coils supplied by the British In- 
sulated & Helsby. Cables, Ltd.; the 
cables were supplied by W. T. 
Henlev's Telegraph Works Co., Ltd., 
and Callender's Cable and Construc- 
tion Co., Ltd., and the latter carried 
out the whole of the switchboard 
wiring. 
In conclusion, we have to thank 


Fra. 15.— TEMPERATURE CONTROL AND STATION SWITCHBOARD. Mr. R. A. Chattock for permitting 

| | | І us to visit and describe the station 
supplied by Messrs. Ferranti, Ltd., which step up the and his chief assistant engineer, Mr. F. Forrest, the 
generated pressure of 5,000 V to 30,000 V at which resident engineer at Nechells, Mr. P. R. Boulton, and 


power is transmitted by underground cables to the other members of the staff for their assistance. 
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THE ROTHERHAM ELECTRICITY UNDERTAKING. 


Inauguration of 40,000-kVA Turbo-Generator. 


Ir will be remembered that the insistent demand for 
electricity in the Rotherham district, due chiefly to the 
rapid growth of steel works and similar undertakings, 
necessitated the building of a new generating station 
to supplement, and eventually replace, the old adjacent 
station, the two being interconnected to permit the 
interchanve of 5,000 kW, 
so that the continuity of 
supply is assured in the 
event of one of the sta- 
tions being shut down. 
The new station was 
planned under the direc- 


tion of Mr. E. Cross, 
engineer and general 


manager of the Corpora- 
tion Electricity Depart- 
ment, to have an ultimate 
plant capacity of 125,000 
kW, and it is destined to 
play an important part 
in the provision of elec- 
tricity in the North-East 
Midlands Electricity Dis- 
trict, the Electricity Com- 
missioners’ approval of 
the forination of a Joint 
Electricity Authority for 
which was referred to in 
our issue of Мау Ith, 
1923. | 

The plans include the 
provision of four sections of switchgear sepa- 
vated by bus-bar reactance, but at present only two 
sections have been installed, one of which includes 
the control apparatus of two Parsons 12,500-kW 
turbo-generators (a full description of which was pub- 
lished in our issues of October 29th and November 5th, 
1920). and the other including control gear for 
the 30,000-kW set supplied by the British Thomson- 
Houston Co., Ltd., which was officially placed in com- 
mission by H.R.H. the Prince of Wales on Monday last. 
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the United Kingdom—its continuous output corresponds 
to 40,000 h.p. at а speed of 1,500 r.p.m. 

The Curtis turbine has 14 stages, the first stare wheel 
having two rows of blades and the remainder one row 
each, the largest wheel being 12 ft. in diameter. Steam, 
superheated to a temperature of 200 deg. F., is admitted 


M Bu м, < 
ae eC” лей 


—- a oe 


Fic. 1.—CoNTROL Roos AT ROTHERHAM. 


at a gauge pressure of 220 lb. per sq. in., the average 
vacuum being 28.5 in.; the full-load steam consump- 
tion under these conditions is 342,000 lb. per hour, and 
a‘ the most economical load of 25,000 kW it is 277,500 
lb. per hour. 

The 3-phase, 50-cvcle, alternator is capable of а 
maximum continuous output of 10,000 kVA at 6.600 
volts and a power factor of 75 per cent. It is of the 
totallv-enclosed, air-cooled type. 

The alternator is self-ventilating. and shrouded fans 


Lic. 2.—THe 30,000-KW B.T..H. TURBO-GENERATOR АТ ROTHERHAM. 


This set is probably the most interesting feature of 
the whole of the plant in the station, inasmuch as it іх 
the largest single power generating unit installed in 


are attached to each end of the rotor for creating Ue 
necessary draught. The intake air is drawn throuch a 
Washing plant, which removes dust. 
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The ‘core is clamped between cast-iron end flanges 
secured to the frame by means of screws, the use of bolts 
passing through the punchings being avoided. The 
stator winding is of the bar type in two layers in open 
slots. The ends of the winding are supported by bronze 
rings well insulated. | 

The one conductor per layer per slot is insulated 
with successive wrappings of varnished mica tape hot 
pressed to dimensions and continued throughout the 
entire. length of the coil. The copper laminations 
comprising one conductor are also individually insu- 
lated without a break through the entire length of the 
winding from the h.p. to the neutral terminals; in 
this way extra losses due to eddy currents are reduced. 

The rotor is of the cylindrical non-salient pole type 
with distributed windings, and there was no difficulty 
in transporting it so that it was completed at the 
works, thus enabling running balance, overspeed, and 
insulation tests to be carried out before despatch. Ite 
critical speed is approximately 1,000 r.p.m., and the 
shaft journal at the exciter end is carried in a special 
'" slip ’” bearing arranged to permit of a small radial 
play between friction collars, the radial movement thus 
allowed when running through the critical speed with 
the resulting work which is done on the friction collars 
destroying any tendency of the shaft to “whip.” 

The h.p. end of the turbine casing is of cast steel 
and the l.p. end of cast iron; the casing is divided hori- 
zontally, and round, the periphery of each cast-iron 
aiaphragm are cast-steel plates shaped to form the 
nozzles. These diaphragms are in halves, the top 
halves being fixed to the top casing, and the first stage 
nozzles are in four segments, two of them being bolted 
to the top half of the casing and two to the bottom 
half, as steam is admitted at the bottom as well as the 
top of the casing. The wheels are of steel and the 
blade& of bronze, with the exception of those on the 
last two wheels, which are of carbon steel, sherardised 
to prevent corrosion. A thrust bearing of the multi- 
collar tvpe is attached to the steam-end bearing, so 
arranged that by means of a worm the axial clearance 
of the rotor may be adjusted while the turbine is run- 
ning. | 

The turbine and generator rotors are connected by 
means of a flexible coupling, the claws being lubricated 
from the adjacent bearings. The centrifugal governor, 
driven by a worm and wheel from the turbine shaft, 
maintains the speed constant. within 3 per cent. from 
no load to 30,000 kW. and is provided with both hand 
and electrical adjustinent, by means of which the speed 
сап be varied 5 per cent. above or below the пога]. 
The two main stop valves are also arranged to act as 
emergency valves and to shut off the steam, if the speed 
of the turbine exceeds 10 per cent. above normal, auto- 
matically by means of an unbalanced steel ring which, 
at normal speed, is held concentrically with the shaft by 
means of a spring, but which, at a higher speed, flies 
eccentrically due to the increased centrifugal force and 
comes into contact with a trigger that trips the valve 
mechanism. Means are also provided for hand and 
electrical tripping at any time, the electrical tripping 
being performed by means of a solenoid operated from 
the switchboard. . 

The oil for operating the governor servo-motor and 
for the general lubrication of the bearings is supplied 
under pressure by a pump driven from the tnrbine 
shaft through a worm and wheel. An auxiliary’ tnr- 
bine-driven pump is arranged to come into operation 
automatically if the oil pressure drops below a pre- 
arranged figure, and is alio ustd when starting and 
stopping the turbine. pi mn 

Owing to the - limitations 
loading gange, it was necessary to re-assemble on site 
several of the largest wheels of the steam, rotor. and the 
electrieal stator had 
erected on site. - The total weight of the machine is 300 
tons, the weight of the turbine being 145 tons. Tt 
occupies a floor area of 47 ft. by 20 ft.-6-in., the height: 
above floor level being 12 ft. 


of the British railway 


to be dispatched. in. parts. and. 


The exciter is a 4-pole, shunt-wound, self-exciting 
machine with commutating poles, the control being 
effected by a rheostat in the shunt field circuit.. The 
alternator has high internal reactance, so that external 
reactors are unnecessary. The actual voltage variation 
is reduced to a value not exceeding approximately 2 per 
cent. above or below normal at any load by the generator 
being designed to operate normally in conjunction with 
an automatic Tirrill regulator. 

The interesting test of subjecting the turbo-alternator 
to а sudden single-phase (line-to-line) short circuit was 
described in our issue of May 4th last; fig. 2 shows the 
set itself, while fig. 1 ів а view of the control room at 
the new Rotherliam station. The field rheostats are 
electrically operated, and in order to facilitate syn- 
chronising a special voltmeter is provided for indicating 
the difference between the incoming machine and the 
bus-bar voltages. | 

АП the generators are provided with balanced-current 
protective gear which functions in the event of a fault 
occurring in the machine windings or cables between 
the machines and the switchgear cells. Automatic field- 
suppression switches are provided so as to kill excita- 
tion after the generator oil switch has been tripped by 
the operation of the balanced-current relay. A neutral 
point earthing resistance is provided for each machine, 
together with an oil-immersed hand-operated isolating 
switeh, and in order to provide against sustained faults 


-on feeders and faults on the station bus-bars, each 


generator is equipped with a definite time-limit over- 
load and.earth-leakage stand-by relay. | | 


'" The great electric power station which your. Royal 
Highness will open this afternoon is evidence of the con- 
fidence that this Corporation has in the future.” 

This phrase, from the address of weloome by the. Cor- 
poration of Rotherham to the Prince of Wales on the 
occasion of his visit to that town on Monday of this week, 
prompted the foltowing reply from His Royal Highness : 

‘Rotherham,’’ he said, ‘has always enjoyed a re- 
putation for progressiveness, and it was in keeping with 
that reputation that among the many large electric power 
stations in England, the first super-station should have 
heen erected here. In a district such as this, the demand 
for electrical power is naturally enormous—without it 
the industrial expansion of the neighbourhood would be 
seriously hindered; and it was inevitable that this 
demand should increase markedly after the war. It isa 
tribute to vour long-sightedness in Rotherham that you 
forestalled ік demand, and a tribute to your engineers 
that you have been able to meet it so successfully. "This 
new station is a very important addition to the electrical 
resources of Yorkshire, and I am glad to hear that it is 
proving of material assistance to the industrial progress 
of a wide area.” | | о 

The Prince, when he declared the station open. 
on Monday, decreed that it should be known in future as 
the ‘‘ Prince Edward ’’ station, and the large turbine 
which he set in motion bears a plate recording this 
fact. 

‘After declaring the station open, the Prince, under tlie 
guidance of Mr. Edward Cross, made a tour of inspec- 
tion of the works. He also switched on the lamps which 
illuminated a large picture of the Prince of Wales's 
coat-of-arms, and afterwards started the whole of the 
machinery. | | 


The Prince of. Wales in a Sheffield Steel Works.—On 
Tuesday last, during his tour in Sheffield, the Prince of Wales 
visited the.large stecl works of Messrs. Hadficlds, Ltd., and 
started a new rolling mill, which js driven by an electric motor. 
of 12,000 h.p. This huge-motor is capable of reversing from 
a full speed of 14) r.p.m. in one direction to a similar speed’ 
in the opposite direction in the: incredibly short period of 
24 seconds. - The epormbus currents required for short inter- 
vals during the rolling operatione are dealt with by a 30-ton 
fly wheel, coupled {о the generators which supply the mill 
motor. Thus the power required from the power mains is 
limited to that required for average loads. The electrical 
equipment of the mill was supplied by thé British Thomson- 
Houston Co., Ltd. 
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REVIEWS. 


Industrial Electric Heating. By 4. W. Prarcnawur, M.LE.E. 
Pp. 115; figs. 44. london: Sir Тыас Pitman & Sons, 
Ltd. (Technical Primer Series). Price Js. 64. net. 


As director and secretary of the Electrical. Development 
Association, Mr. Beauchamp is well equipped to write upon 
practically any electrical matter, and bis choice of heating as 
a subject is calculated to stiinulate interest in a branch of 
the use of electricity which can be developed far beyond its 
present state. 

One of the sub-headings in the introductory chapter says: 
'" Direct cost often unimnportant ;. this is the principal plank 
in the platform of electrical propaganda, and one whigh 
must be constantly insisted upon. 1t is unfortunate that tne 
advantages of electricity are not. capable of being reduced 
to direct cash saving; they are to a great extent hidden, but 
are no less real on that account. In other words, only actual 
experience can convince à manufacturer (or a householder) 
that electricity must not be judged Ey. what it appears to cost. 

Ít ts the function of such a work as this to lead those who 
are hesitating to make a change in their heating systems and 
processes to look below the surface, and so far us we сап 
judge, from the inside, as it were, the case is admirably put. 

We think that the initial chapter upon the * Economics of 
Electric Heating "" possesses all the force of the publications 
Which froin time to time emanate from the E.D.A. bead- 
quarters, and to say this is to say a great deal. The second 
chapter is an effective argument against those who speak of 
the "' inefficiency ” or " wastefulness ” of electric heating. It 
acknowledges the low heat etliciency of power stations which, 
however, 18 not all of the story. 

After this succinct introduction, the author turns to actual 
practice by describing in a general manner the construction 
of ovens und muftles, noting a nuinber of processes in which 
they may ke employed, and, indeed, several in which nothing 
else can be employed, e.g., the automatic hardening of carbon- 
steel. The following chapter deals with the melting of metals 
in electric furnaces, and a table is given showing the power, 
time, and energy consumption for melting non-ferrous metals 
from which costs may be estimated with a fair degree of 
accuracy. 

Welding is the subject of the next chapter, and in it are 
described various welding machines and methods. A parti- 
cularly good example of a large weld—prepared aud finished 
—is illustrated. 

The next chapter is of a general nature dealing with elec- 
trically-heated tools and appliances, ranging from sealing wax 
heaters to electrically-heated clothing. This section serves to 
show the universality and adaptability of electric heating. 

This is followed by a short chapter on ** Electric Heating in 
the Preparation of Food," principally as applied to large 
establishments—restaurants, works canteens, bakeries, &c. 

The last two chapters are more in the nature of appendices, 
as they deal respectively with wiring installation work and 
the purchase of electrical energy. Тһе former deals with 
conductor sizes, earthing, and fuses and circuit breakers in 
a brief manner, and is apparently meant as a pointer to 
more elaborate works on the subject, or an indication of 
" points to watch " when considering an installation. 

The final chapter treats of the various systems of charging 
in vogue, and forms a guide to the calculation of the amount 
of energy used. A large portion of the chapter is concerned 
with heat storage by means of water. An appendix contains 
a great deal of miscellaneous information, including tables of 
the melting points of metals; density, specifie heat, boiling 
points, &e., of various substances; and particulars of nickel- 
chromium wire, 


Electrons, Electric Warea, and Wireless Telephony. By J. А. 
FtLEMING, M.A., D.Se., F.R.S. Рр. vittts26: figs. 112. 
London: The Wireless Press, Ltd. Price 75. 6d. net. 


This book, wbich has Tecently appeared as a series of 
articles in the Wireless World and Radio Review, ig a repro- 
duction, with amplification, of the course of juvenile lectures 
given at the Royal Institution, by Dr. Fleming, at Christmas 
time, 192]. 


It 1 a book which can be confidentlv recommended to the 
large body of ainateur experimenters in wireless telephony. 
as it gives that authoritative and clear explanation of funda- 
mental theory which the amateur is apt to lack, as he finds 
it so difficult to obtain this information from text books, or 
from that great mass of hterature, which, though specially 
written for him, usually gives him results without © wasting ” 
tine on the groundwork required for their proper appreciation. 

The author avoids mathematical explanations with success, 
and anvone who can grapple with a square root can assimilate 
all that is put before him. Not that the book is of the class 
which ean be read without concentration: it contains far too 


much information to make such pleasant, if unprotitable, read- 


ing. On the other hand, it has the personal touch of a book 
of lectures, and thus escapes the dryness of a text-book. 

The author uses `' broadcasted " for * broadcast " in his 
foreword, no doubt a mis-print, like “no particular," &c., for 
“one particular," &e., on pape 245. 

The printing and general get-up are good, and a useful 
index is included. 


The Radio Experimenier’s Handbook, By Puitir R. Course, 
B.S., F.Inst.P., A.M.LE.E. Part 3. Pp. vit 72; figs. 65. 
london: The Wireless. Press, 144. Price Зв. 6d. net. 


This is the second edition of a book which was origtinaily 
welcomed by many serious amateur experimenters, or rather 
a second edition of its appendix. Part 1 of the new edition 
deals with the general principles of design, Part 2, which is 
the portion under review, with data and quantitative dean. 

The author sets out by describing how to measure currents 
and voltages, passes on to exphiin the formule and data 
governing wave lengths, condensers, inductances, coupling, 
resistances, and in fact the whole make-up of а receiving 
circuit, and finishes off with an explanation of how varm 
measurements eun be made with valve circuits. The numer- 
ous examples given, and the fact that only simple mathema- 
tical formule are used, ensure that the book will be of real 
assistance to that increasing and valuable body of experi- 
menters, who meet a square root and a curve with equam. 
mity, but are not necessarily on speaking terms with tlie 
calculus. 


Four Lectures on Relativity and Space. By C. Р. STEINMYIZ, 
A.M.. Ph.D. Pp. x+196; figs. 33. London: MeGraw- 
Hill Publishing Co., Ltd. Price 10s. net. 


The four lectures delivered by Charles Proteus Steinmetz, 
A.M., Ph.D., past president of the American Institute of Elec 
trical Engineers, on `` Relativity and Space," are now published 
in this country by the McGraw-Hill Publishing Co., Ltd. 
The author begins his preface with the statement: `The 
theory of relativity developed by Einstein and his collaborators 
is the greatest scientific achievement of our age." Substitute 
‘mathematic " for ‘scientific " and probably no one will di~ 
pute the statement; it is a staggering achievement, and seen 
to exercise à strange and persistent fascination on all intel- 
lectually minded men, including those who are not mathe- 
matical or even scientific. Inquiries about it are made by poets, 
artists, and medical men, with the result that there has been 
a steady issue of books from the Press, designed to acquaint 
those, whom Prof. Steinmetz euphoniously styles laymen, with 
the main principles and general conclusions of the theory. In 
the particular example under review the author's ann is to give 
the reader a general conception of the theory by analogy, 
example and comparison; and he pursues it with great m- 
pgenuity and success. Among other devices are included. a 
number of stereoscopic views on separate cards contained in a 
pocket inside the back cover of the book, and the objects pre- 
sented, being smaller than the distance apart of our two eves, 
it is easy for those, who know how to use their eyes, to obtain 
the stereoscopic image without the help of a sterecscope. The 
book is rich, both in examples and illustrations, thus: “ The 
energy equivalent mc? of one pound of dirt would run all the 
mills, factories, railroade, &c., and light all the cities and 
villages of the United States for a month. It would supply the 
fuel for the biggest transatlantic liner for 300 trips to. Europe 
and back. And if this energy of one pound of dirt could be let 
loose instantaneously, it would be equal in destructive power 
to over a million tons of dynamite.” The illustration of what 
4 X 10" cubic miles amounts to, which is the magnitude 
assigned by the theory of relativity for the total volume ot the 
universe, js even more Copious. 

Of course, the conceptions to be obtained of Einstein's Work, 
by the means to which the author confines himself, are neces- 
sarily but approximate and cannot be rigidly correct; more: 
over, the fact that it involves certam arbitrary assumptions ean 
only be stated, not explained; but this is inevitable and is no 
obstacle to the utility of the work, for all those who, havinz 
a general acquaintance with elementary mathematics and 
mechanics, desire to inform themselves upon the main deduc- 
tions and conclusions ot relativitv. To most of our readers the 
book will probably prove more interesting than the ordinary 
novel turned out for purposes of the trade. The writer has a 
perspicuous style, and a great deal of his meaning may be 
gathered without dwelling on the mathematical equations he 
finds it necessarv to introduce. There is something inspiring 
in the idea that if we only live long enough and discover how 
to make telescopes of sufficient power, we may ultimately be 
able to see the backs of our own heads. To be sure, we sheuld 
have to live 400,000,000 veurs to do it, so the prospect is not 
an immediaze cne, but is it the less inspiring for that? That 
gravity can be accounted for by curvature of space is also in- 
spiring; but a somewhat disconcerting feature of the theerv. 
not in this work sufficiently emphasised, is that the curvature 
imputed is not the same for every one, since it varies acurd- 
ing to the situaticn of the observer. 
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FORTHCOMING EVENTS. 


Institution of the Rubber Industry.— Monday, June 4th. At the Engineers’ 
Club, Coventry Street, W. At 8 p.m. Paper on * The Use of Rubber 
Products as Dielectrics.” 

Royal Society of Arts.—Tucsday, June 5th. At John Street, Adelphi, W.C. 
At 4.30 p.m. Paper on ** The Economic Conference and the Colonies,” by 
Sir E. Davson. 

Roentgen Society.—Tuesday, June 5th. At the [nstitution of Electrical Engi- 
neers, Victoria Embankment, W.C.. Antal GENERAL Mtetinc.—Papers 
on" The Effects of N-ravs of Different Wave Lengths on Animal Tissue,” 
by Prof. S. Russ; and ‘* On the Establishment of a Definite Relationship 
between Exposure and Density in an X-ray Plate," by Mr. T. Thorne 
Baker. 

institution of Electrical Engineers.—SumMMer  MxkriNC.—Visits to Lancashire 
and North Wales. Tuesday, June oth, to Friday, June 8th. 

(Western Oentre).—]une lst to sth. At Plymouth. Summer meeting. 

(Wireless Section).— Wednesday, June — 6th. At the Institution. of 
Electrical. Engineers. At 6 p.m. Paper on * Wireless Direction-Finding 
in Stel Ships," by Mr. C. E. Horton. 

Chemical Society.— Thursday, June 7th. At Burlington House, Piccadiily, 
W. At 8 p.m. Ordinary Scientific Meeting. 

Physical Soolety of London.—Friday, June 8th. At the Imperial College 
of Science, South Kensington, S.W. At о p.m. Lecture by Prof. J. С. G. 
Gray on * A General Solution of the Problem of Finding the True Ver- 
tical for ай Types of Marine and Aerial Craft.” 

Diesel Engine Users’ Aesociation.—Fridsv, June Rth. At the Institution of 
Electrical Engineers, Victoria Embankment, W.C. Paper on * Losses in 
Heat Engines and Means of Avoiding Them," by Engr.-Comdr. W. P. 
“пе, R.N. 

Electrical Power Engineers’ Association (Kent Section).--Suturdiy, 
June 9th. At the Carlton Café, Tunbridge Wells. General meeting. 


NOTES. 


South-East Lancashire Electricity Advisory Board.—4s 
we go to press we learn that the South-East Lancashire Elec- 
tricity Advisory Board, which has been in process of formation 
for two years, has now become a statutory authority, Parlia- 
ment having confirmed the Order constituting the Board 
made by the Minister of Transport upon the recommendation 
of the Electricity Commission. Having secured the approval 
of both Houses of Parliament, the Bcard thus becomes a real 
and important body which will play a vital part in all future 
electrical development in the area. 

It 1s obligatory upon the Board to appoint an Engineerin 
Advisory Committee to guide it in its deliberations, which 
Committee will obviously be one of great importance, carrying 
heavy responsibilities. 

The area of the Board’s jurisdiction extends approximately 
from Wigan on the west to Glossop on the east, and from 
Whitworth/ Ranisbottom/Littleboro’ on the north to Knuts- 
ford/ Macclesfield/ Buxton on the south—by far the most im- 
pertant electrical area outside London, as will be realised when 
it is pointed out that one-tenth of the whole electrical output 
of the United Kingdom is generated therein. 

It is significant of the important lead given by South-East 
Lancashire, that since it abandoned the principle of an owning 
and operating authority in favour of an Advisory Board, 
several other important areas have followed suit; moreover, 
although the preliminary notice by the Commissioners was 
issued in Scuth-East Lancashire many months later than in 
certain other areas, the South-East Lancashire Electricity 
Advisory Board is the first authority of any kind to be set up 
as а result of the recent legislation for-re-organising the elec- 
tricity supply industry. 

An Interim Board has been operating since October 17th 

last, in all respects as though Parliament had approved the 
PE and has taken offices at No. 17, Albert Square, Man- 
chester, 
, Alderman W. T. Dagnall, the Chairman of the Manchester 
Corporation Electricity Committee, was appointed Chairman 
of the Interim Board, which consists of some 50 representatives 
of all authcrised undertakers and other local authorities and 
railway companies in the area. 

l'he Engineering Advisory Committee of the Interim Board 
consists of the following gentlemen :—Mr. S. L. Pearce, Man- 
chester ; Mr. С. D. Taite, Lancashire Electric Power Co.; Mr. 
W. J. H. Wood, Bolton; Mr. S. J. Watson, Salford; Mr. F. L. 
Ogden, Oldham; Mr. R. Lomax, Stockport; Mr. R. Owen, 
Vigan; Mr. G. H. Faweus, Altrincham Electric Supply Co.; 
and Mr. H. C. Busbridge, Swinton and Pendlebury. 

The Stalybridge, &c., Joint Board has the right to send its 
engineer to anv meeting of the Engineering Advisory Com- 
mittee at which matters are to be considered affecting. the 
area of the Stalybridge Board, or areas contiguous thereto, and 
the Engineers’ Committee is entitled to co-opt the engineers 
of the Railway Companies. Mr. S. L. Pearce, C.B.E., M.Sc, 
chief engineer and manager of the Manchester Corporation 
Electricity Department, was appointed, and has acted as, 

arman of the Engineering Advisory Committee of the 
Interim Board. All appointments of chairman, committees, 
Xc., will, of course, require to be formally made by the 
statutory Board at its first meeting, which must take place 
onn six weeks from the date of the confirmation of the 

er. 

Mr. A. H. Banks, late chief assistant to the Town Clerk of 


Manchester, was appointed Clerk to the Interim Board on the : 
poitrstanding that he would be the Clerk to the statutory 
rd. | | 


At the request of the Interim Board, Sir John Snell, Chief 
Electricity Commissioner, has indicated his willingnese to pre- 
side at the tirst statutory meeting of the Board. 


Appointments Vacant.—Switchboard attendant, for the 
Rawtenstall Corporation electricity department; commercial 
assistant, for the City of Birmingham electric eupply depart- 
ment; electrical engineer, for the Worksop Urban District 
Council; assistant electrical engineer (Rs. 450 per month), for 
the Bombay-Baroda and Central India Railway. 


The E.C.A. President Visits Ireland.—Mr. H. Marryat, 
the president of the Electrical Contractors’ Association, has 
just returned from visiting the contractors in Ireland, where: 
he was enthusiasticaly welcomed, both in Belfast and in 
Dublin. In Belfast particularly, he finds the contractors to 
be well together and on the best of terms with each other, 
and with Mr. Johnstone Wright, the city electrical engineer, 
and the local supply houses. The work carried out is of a 
high-class, and generally Mr. Marryat is of opinion that Bel- 
fast can teach many of the English branches of his Associa- 
tion a good deal. A lunch was arranged in this city, at which 
Mr. Johnstone Wright and he were honoured guests. The 
majority of the contractors were present, and it was evident 
from the speeches which were made that the utmost goodwill 
existed between all parties. 

At Dublin the contractors have formed their own local 
association, only a few members of which belong to the E.C.A. 
This position has arisen owing, to some extent, to the local 
workmen's organisation having broken away from the E.T.U. 
It is expected, however, that some arrangement will be made 
to enable the Dublin contractors to join or affiliate with the 


E.C.A. 


Helium Gas and its Uses.—In a pamphlet issued by the 
British Science Guild Publicity Service on this subject, Prof. 
J. C. Melennan, F.R.S., Director of the Physical Laboratory, 
University of Toronto, states that from 30,000 to 40,000 cu. ft. 
of helium gus are now being extracted daily from natural gas 
in the United States. The gas is being compressed in steel 
cylinders and stored for use in airships and for other purposes, 
and its export is prohibited by law. The new airships of the 
rigid type, now approaching completion for the U.S. Govern- 
ment, are to be inflated with helium instead of hydrogen. In- 
the history of science there is no more remarkable example of 
the development of purely scientific research into industrial 
application than is afforded by helium. The gas was discovered 
on the sun twenty-seven years before it was found оп the 
earth. It is one of the chief constituents of the great flames 
or prominences which are continually being spurted out by 
the sun to heights of tens of thousands of miles, and are seen 
during total eclipses of the sun. It can be obtained from 
many types of rocks and minerals and is present in practically 
all natural gases and spring waters. It also occurs in the 
atinosphere, in the proportion of about four parts to one million 
hy volume. It has been proved to be formed by the distin- 
tegration of radium and other radio-active elemente, and the 
alpha particles shot out by these elements with velocities of 
about 12,000 miles per second are actually atoms of belium. 
Sir Ernest Rutherford has succeeded in converting a certain 
amount of nitrogen gas into hydrogen by bombarding the gas 
with the nuclei of helium atoms in the form of alpha rays. 

Next to hydrogen, helium is the lightest gas known. It is 
both non-intlammable and non-explosive, and possesses 92 per 
cent. of the lifting power of hydrogen, so that it is a most 
suitable filling for airship envelopes. The buoyancy can be 
increased at will by heating the gas by electric or other means. 
Moreover, the loss of gas from diffusion through the envelope 
is less with helium than with hydrogen by about 30 per cent. 

Helium can be used to fill thermionic amplifying valves for 
use ‘In wireless telephony, and also for filling incandescent fila- 
ment lamps and arc lamps. The lowest temperature yet 
attained on the earth was reached by Prof. Kamerlingh Onnes, 
of Leyden, in 1918, by liquefying helium. The temperature 
was 490 deg. Fahr. below the freezing point of water and was 
within two or three degrees Fahr. of absolute zero. It was 
found bv Prof. Onnes that a number of metals possessed a 
remarkable '' super conductivity '" at this temperature. Mer- 
cury, in particular, at the temperature of liquid helium con- 
ducts an electric current ten million times more easily- than at 
ordinary room temperatures, and currents started by induction 
in a coil of lead wire at the temperature of liquid helium 
maintained their intensity for more than an hour with but 
little diminution 1n strength. 

Before the United States Government had erected plant for 
the extraction of helium, Sir Richard Threlfall suggested that 
an inquiry into the helium content of supplies of natural gases 
within the Empire from the point of view of their develop- 
ment for aeronautical purposes should be carried out. This 
was in 1915, and the United States took up the subject when. 
America entered the war two years later. А survey of all the 
natural gases within the Empire made by the writer and his 
associates showed that those from Ontario and Alberta, Canada, 
were richest in helium, though the proportion was relatively 
low, being about one-third per cent. of the natural gases. 
The supply from sources in Great Britain is almost negligible. 
From ten to twelve million cubic feet of helium could be 
obtained annually from natural gases in Canada. A magni- 
ficent cryogenic equipment has been installed in the Physical 
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Laboratory of the University of Toronto; with it large supplies 
of нл air, hqud hydrogen, and hquid heltum can be 
obtained. 


The Ruths Steam Accumulator.—4A new apparatus for 
equabsing boiler. pressure Was described in a recent issue of 
Giuckauf..— This apparatus acts asa sort of shunt to the boiler 
and consists of a heat-insuiated evlindrical tank m which is 
4 pipe bearing a number of nozzles which are surrounded by 
tubes. This pipe communicates with the. boiler pipe line һу 
Ineans of two valves. One, the admission valve, is à non- 
return, Which is opened. when the pipe-line pressure rises 
above a fixed. шан. allowing the steam to enter and discharge 
through the nozzles. ‘This causes the water in. the tubes 
surrounding the nozzles to circulate, producing a gradual rise 
in the pressure of the accumulator. The second valve operates 
when the pipe-line pressure falls, allowing steam from the 
accumulator to make up the dencieneyv. — Accessory. devices 
prevent any accidental rapid discharge und the. formation of 
а vacuutn. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.— The May issue of 
the Journal records the establishment of an International 
Consulting Commnuttee for International Telephone Communi- 
cation, and cantums the report of the chairman. (Mr. K. 
Edgecumbe) of the National Uhunination Conunittee of Great 
Britain for the year 1:522. 

THe New Couscit.—The following have 
the Council for the vacancies which will occur in the Council 
on September 30th, 133 :— 

President (one vacancy) : A. Russell, M.A., D.S« 
Faraday House Electrical Engineering College. 

Vice-President (опе vacaney) : Sir James Devonshire, K.B.E., 
director. Underground Electric Railways Co. of London, Ltd. 

Honorary Treasurer. (one vacancy): P. D. Tuckett, ‘chair- 
man, Edinundson's Electricity Corporation, Ltd. 

Ordinary Membera of Council—Members (five vacancies) : 
* Capt. J. M. Donaldson, chief engineer, North Metropolitan 
Electric Power Supply Co. G. W. Partridge, managing director 
and chief engineer, London Electric Supply Corporation, Ltd. 
* Col. T. F. Purves, O.B.E., engineer-in-chief, General Post 
Office; London. * P. Rosling, general manager, W. T. Henlev's 
Telegraph Works Co., Ltd. Prof. W. M. Thorton, O.P.E 
D.Sc., Professor of Electrical Engineering, Armstrong College. 
Newceustle-on-T'vne. 

Associate Member (one vacaney) : * S. W. Melsom, principal 
assistant, Electricity Department, National Physical Labora- 
tory. 

* Have not previously served on the Council in any capacity. 


Institution of Engineers (India).—The I.E.E. Premium, 
value £20, has been awarded by the Institution of Engineers 
(India) for the year ended August 3lst, 192, to Mr. А. 
lennox Stanton for his paper on." Railway кшш; 
with special reference to Indian Conditions.’ 

Incorporated Municipal Electrical Association.—We have 
received a copy of the ofcial programme of the annual con- 
vention in its final form; the latest date by which applica- 
tions for tickets can be dealt with is June Sth. The conven- 
tion will be held at Scarborough, June I5th to 8rd, and will 
include ап oficial reception by the Mayor and Mayoress, the 
Presidential address by Lieut.-Col. W. А. Vignoles, D.S.O., 
several papers and discussions, and evening entertainments. 


Physical Society of London.— 4t the meeting held on 
May llth, Sir William Bragg, F.R.S., chairman of the Duddell 
Memorial Committee, handed to the President a copy of the 
Memorial Medal, together with the dies and a certificate for 
the unexpended balance of the memorial fund. He said that 
the ecininittee. had been formed in response to a widely-felt 
Wish that the work of this distinguished scientist should be 
ecininemorated in а suitable manner. A sum of no less than 
£n had been subscribed, thanks in the main to the energy 
of Mr. R. S. Whipple, secretary to the committee. 


Dr. ALEXANDER RUSSELL, President, in accepting the medal 
on behalf of the Society, said that he did so with gratitude to 
all who had combined. to make this memorial possible, and 
particularly to Sir Witham Brage and Mr. R. S. Whipple, 
Whore initiative had set the undertaking on toot, while their 


been nominated by 


., principal 


perseverance had carried it to stich а successful issue. He ha? 
abeaí0s marveled at the enevclopadic character of Mr 
Duddelis technical knowledge. which, coupled with bis 


mechanical skill and inventive ingenuity, had enabled him to 
make so many contributions of permaucat imnurtance to the 
procress of science and of industry. 

Sur RICARARD GLazeBRooK said that it gave him creat 
Pleasure to express his intense admiration for Mr. Duddell, 
An latter had been a cordial helper of the National Phydil 

Laboratory. especially during the war, and had always been 
ready to give generously from his great store of knowledge 
and of scentifjie resource. 

The eighth Guthrie lecture was delivered by Prof. 1. Н. 
Jeans, рм. LLD.. FRS.. who took as „his subject " The 
Present. Postion of the Radiation Problem 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the professum 
and industry, also electric tramway and railway officials, te 
keep readers of the ELECTRICAL Review posted as to the 
movements. 


Sir. W. JoyssoN Hicks has now been appointed Fina: 
cial Secretary to the ‘Treasury and Sir L. WortHINutes- 
Evans becomes Postmaster-General in his stead. 

Mr. J. B. Nicnotson, chairman of the Enghsh Electne Ce 
of Australa, Ltd., will be in London about. the шиде ef 
June. His address will be care of The English, Scotusb and 
Australian. Bank, Ltd., Gracechurch Street, London, Et 

The Dundee Corporation Lighting Sub-Committee his 
accepted the resignation as pubuc ligbting inspector of Me 
ALEX. YUILL, gas manager, and appointed Mr. К. D. Коюкт. 
BON to fill the vacancy at a salary of £315. 

Mr. ALENANDER Simpson, H.M. Trade Commiseienet. at 
Sydney, who is now on a Visit to the United. Kingdon, wil 
һе please d to interview firms interested in trade with Australis, 
particularly New South Wales, at the Departinent of Overseas 
Trade, from June 4th to 9th inclusive. Applications regarding 
the matter should be sent at once to the Comptroller-General, 
Department of Overseas Trade, 35, Old Queen Street, Londin, 
S.W.L (Reference number 4757 T.G.). 

A correspondent writes: ‘‘ Mr. T. B. Hoye, whe wss 
formerly employed by Messrs. Palmer, Riley & Co., electrical 
suppliers, of Accrington, has arrived in Los Angeles. Ina 
letter home he gives a glowing account of the country.” 

At a social gathering, held in the Walthamstow Trams. 
Recreation Hall, on May 17th, under the auspices of tbe 
Tramway Employés Recreation Club and of the Waltharistow 
Branch of tbe National Association of Local Government 
Officers, Mr. E. W. Bayliss (an assistant to the tramways 
manager) was presented with a canteen of cutlery from the 
staff of the Tramways Department and a standard lamp asd 
cheque from the members of the N.A.L.G.O., to comme: 
rate фіз recent marriage. The gifts were presented by Mr 
Murray, representing the Trainways Department, and by Mr. 
S.J. Longman on behalf of the N.A.1..G.0. 

Mr. Sipney Simpsox, who was on the Yorkshire Electric 
Power Co.'s staff from 1908 to 1919, latterly as assistant te 
the engineer and manager, and has been (since 1919) as- 
ciated with Mr. J. E. Schofield, Bradford, and Messrs. Mark 
Shaw & Sons. Ltd., Huddersfield, bas now commenced prac 
tice as consulting engineer at 9, Market Street, Bradtord 
Telephone No. 6705, Bradford. Не desires to receive inanu- 
а catalogues. 

~ Obituary.—Mn. Stockiey.—The death has cecurred vers 
suddenly of Mr. Stockley, of Hawkstone, who bad for sme 
years had charge of the electricity plant on the Н: Iw kstene 
estate. 


NEW COMPANIES REGISTERED. 


Automatic Coil Winder and Electrical Equipment Ce.. 
Ltd. (090,137). Private company. Registered. May 2379. € apical, £10 0m is 
£l shares. To acquire from S. H. Rawlings the bene At of certain exti, 
inventions relating to an automatic coil winding machine and an matrum * 
for registering electrical current and resistances, to be called ап " АМ 
meter," ‘The first directors аге:—Ё. B. Larkworthy, * Cooper's Brug. 
Bramshott, Hants. (chairman); S. H. Rawlings. 4. Besmend Vow 
Streatham, S.W.16; F. €. G. Larkworthy, * Cooper's Bridge," Brame”. 
Hants. Registered. office : 9, Victoria. Street, УМ Д 


E. Turner & Co. (Manchester), Ltd. (190,07 1).—Private 
company. Registered May Ith. Capital, €1,000 in £1 shares. Го take ove 
the business of an electrical engineer, plumber and contractor carried =: 


by E. Turner at 20, Marsden Court, Fennel Street, Manchester. The fire 
directors are: -E. Turner, 29, Morley Avenue,  Fallowficid, © Minch ste 
J. W. G. Johnson, 21, Birkdale Grove, Church Street, Eccles ом геал 


Qualification, £250. 
South Yorkshire Electric Welding Co., Ltd. (190. 125». 


Private company. Registered Мах Rnd. Capital, £2,000 in £1 shies l= 
carry on. business as indicated. by the tithe. The subscribers cach wt аг 
Share) ате: J. Falconer, 10, King Edward Avenue, Mansfield. era 7 
G. \. П.и, Hileore, Mear Mireton. engineer. 1: rone: SIDS as dices* 
Remuneration as fined by the compans. Registered office: 25, Markt P ej 
Mansfeld. 


Johnson & Turner, Ltd. (190,151).— Private compan. 
Registered Мау 23rd. Capital. £2.000 in £l shares. To acquire the М 
of chxteikal and mechanica! engineers and contractors. and prent me c 
Latern manufacturers now aarried ол by Н. E Johnen, M € Tara 
J E Lord at Manchester Read. Hide; Ch stirs з; " John or Тит 5 
Tho first directors are E, Woarrineton chairman), о]. Bennett Street Het 


Н Е. ]e*n.on, 0, Brook Avene. Levon hut, Маһ t: M. € To 
od, Nucteria Road. Dukin£ l2. Jo E. Lerd, 12. «08d. Anu, Conos 
Н.б. Didsbury, Manchester coU permanent, subset to cach Saxo. CU" 


sharess Qu габ аот, £10. усаг. Е. 
Manchester Road, Hyde, Cheshire. 


Boston and District Electric Supply Co., Ltd. (190.063). 
Registered Moy Ith. Capital, £20.00 in £1 shares. lo agure a tons 
fom R. A. South of the undertaking authorised. by the Boston and Don. 
Кана. Lighting Order, 1915, under the provisions thereof and ta pr sh > 
supply electrical energy within the limits prom ribed thereby The 4:0 
directors ares W. B. Соме, The Connaught Club, 75, S vmour Sre 
Morbi: Arch, W2; G. H Nisbett, ЈР. Huston, Liverpo. Mio nam «7 
subscription, £100. Qualification, a share өг stak of the спрат К 
muneration (except таплрілаи director), £100 cach ner «nnum (Утта £14 
“гегу БЕ. A. Bond. Registered offwe : 623, Queen. Street, Carne 
Street, E.C 4. 
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British Gramophone and Wireless Co., Ltd, (189,998).— 
Private company. Keptstered May 16th. Capital, £10,000 in 7,500 preference 
share» Of £i each and 20,000 ordinary shares of Zs. Od. each. To .сагту on 
the business of makers of and dealers in gramophones, gramophone records, 
and parts, musical instruments of all kinds; wireiess installations and parts 
thereof, &c. Power is taken to carry on the business of makers of cand 
dealers in machinery, furniture, motor-cars, cameras, scientific instruments, 
and leather, wood and metal goods, shipping and forwarding agents, car- 
riers, decorators, furnishers, and builders, &c. The subscribers (each with 
one preference share) are:—S. C. Roberts, 2, Lansdowne Road, Guildford 
Street, W.C.1l, engineer; G. B. Colson, 68, Lewin Road, Streatham, S.W.16, 
engineer. The subscribers are to appoint the first directors. Remuneration 
(И апу) a» fixed by the company. — Solicitors: Reynolds & Sons, 7, Arundel 
Street, Strand, М.С. 


Wireless Manufacturers, Ltd. (190,057).—Registered 
May 17th. Capital, £1,000 in 1,009 cumulative 10 per cent. preference and 
1,000 ordinary shares of 105. cach. The objects аге as indicated by the 
title. The subscribers (each with one preference share) are :—E. Seymour, 
ЗІ, Harringay Park, Crouch End, М.В, merchant; C. H. Hainbridge, 84, 
Constantine Road, Hampstead,  N,W.3, merchant; E. M. ‘Tilbury, 44, 
Wendover Road, Staines, clerk; F. P. Hawkins, 69, Boundaries Road, Bal- 
ham, $.W.12, engineer; E. Holwill, Temple Chambers, E.C.4, merchant; H. 
Atkinson, 54, Hillcrest) Road, Acton Hill, W.6, machinery agent; H. W. 
Saunders, 5-6, Clement's Inn, W.C., solicitor's managing clerk. Minimum 
cash subscription, 7 shares. The subseribers are to appoint the first. directors. 
Remuneration, £30 each per annum (chairman £20 extra). Secretary (pro 
tem.): H. Hawkins. Registered office: Gloucester. Mansions, Cambridge Cir- 
cus, W.C.2. 


Bell Battery and Accessories Co., Ltd. (189,996).— Private 


company. Registered May 16th. Capital, £1,000 in #1 shares. To carry 
on the business of manufacturers of dry and wet electric. cells, electricians, 
manufacturers of, and dealers in electrical appliances and apparatus, &c. 
The first directors are:—O. W. Seiigman, 52, New Broad Street, E.C., 
solicitor; L. Cornelis, 39, Wilson Street, E.C.2, manufacturer (managing 
director). Qualification, 1 share. Registered office: 39, Wilson Street, Fins- 
bury Square, E.C. - 


Bay:Brooke Co., Ltd. (190,024).—Private company. Re- 
gistered Мау 17th. Capital, £2.000 in £l shares (1,500 ordinary” and 500 
6 per cent. cumulative preference). To carry on the business of manufac- 
turers and repairers of and dealers in receiving and transmitting wireless, tele- 
phonic, and telegraphic apparatus, magnetic, electrical, and electrochemical 
apparatus and equipment, &c. The first directors are:—M. Smith, Rogart 
House, Park Hill Road, Birmingham (director of Cuxson, Gerrard. & Co., 
Ltd., and Maurice Smith & Co., Ltd.), manufacturing chemist; A. H. S. Cole- 
brooke, 82, High Street, Harborne, Birmingham, electrochemical engineer 
(director of Aladdin Lamps (Midlands), Ltd,). Qualification, 25 shares. 
Secretary: Н. W, Woffinden. Registered office: Rogart House, 19, Park Hill 
Road, Harborne, Birmingham. 


Wilmore’s Wireless, Ltd. (190,099).—Private сотрапу. 
Registered May 18th. Capital, £1,200 in 1,000 participating preference shares 
of £l and 4,000 ordinary shares of 15. To carry on the business of manu- 
facturers of wireless instruments, &c. The first directors are :—W. Wrentmore, 
202, Ol! Road West, Gravesend, Kent (managing director); Н. T. Barnfield, 
31, Howberry Road, Thornton Heath. Qualification, 1 share. Registered 
office : 108, Victoria Street, Westminster, 5 М1. 


Percy W. Rowe Commercial Vehicle Supply Co., Ltd. 
(190,008).—Privat» company. Registered May loth. Capital, £8,000 in £1 
shares (1,000 origina, cumulative 5 per cent. preference апа 7,000 ordinary). 
To take over from P. W. Rowe, trading as the Perey W. Rowe Commercial 
Vehicle Supply Co.," the business of a motor engineer and agent, wireless 
and electrical engineer, and parage proprietor, carried on at Cardiff. The 
subscribers (each with one ordirary share) are :—P. W. Rowe, 144, Marlborough 
Road, Cardiff, motor engineer; R. J. B. Benson, 24, North Road, Cardiff, 
electrical and mechanical engineer, The first. directors are:—P. W. Rowe 
and R. J. B. Benson (permanent managing directors), W. Rowe (chairman), 
4nd N. A. Ponting Qualification of permanent managing directors, 1,000 
ordinary shares; of other directors, 100 original preference or ordinary shares. 
Remuneration of permanent directors, £260 each per annum. Registered by 
Pearce, Wyatt х Co., 85-90, Chancery Lane, W.C 


Jamieson, Duncan & Co., Ltd. (12,690).—Private com- 
pany. Registered in Edinburgh May 16th. Capital, $1,000 in £1 shares. To 
carry оп the business of electrical and mechanical engineers, manufacturers 
of, and dealers in machinery, apparatus, and appliances of all. kinds, &c. ‘The 
first directors are: J. Jamieson, 17а, Blythswood Square, Glasgow, engineer! 
J Duncan. Ја, Biyvthswood Square, Glasgow. Solicitors: John. & James 
Robertsen, 104, West Regent Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Wireless Installations, Ltd.—Particulars filed of £1,000 
debentures authorised May 2nd, 1923, charged оп the company's. property, 
present and future, including uncalled capital, the amount. of the present 
Issue being £600. 

Chipping Norton Electric Supply Co., Ltd.—Debenture 
dated we loth, 1923, to secure £6,000, charged on the company's under- 
taking and property, present and future, including uncalled capital, Holders : 
Branch Nominees, Ltd., 15, Bishopsgate, E.C.2. 

Webbs Crystal Glass Co., Ltd.—Mortgage on the Dennis 
Glass Works, Stourbridge; Medway Glass Works, Queenborough; and Roval 
Castle Glass Works, Hatton, Tutbury, Derbyshire, dated May 14th, 1923, to 
secure all moneys due or to become due from company to Lloyd's Bank, not 
exceeding £3,000. 

Midland Electric Light and Power Co., Ltd.—Issue on 
May 14th, 1923, of £2,000 debentures, part of a series already registered. 


Aerophones, Ltd.—Debenture dated May 2nd, 1923, to 


secure £500, charged on the company's undertaking and property, present 
and future, including uncalled capital. Holders: J. M. Hes, с.о. Bank of 
Australasia, Threadneedle Street, E.C.; and A. A. Davidson, 13, Vallance 
Road, Alexandra Park, N. 

Pirelli-General Cable Works, Ltd.—Satisfaction in full 
on Mav 3rd, 1923, of mortgage dated June 10th, 1921, securing £15,825. 

Cesco, Ltd. (in voluntary liquidation).—E. Thomas, of 
Baltic House, Mount Stuart Square, Cardiff Docks, ceased to act as receivec 
er manager on May 9th, 1923. 

A. & A. Electrical Co., Ltd.—G. E. Sendell, of 36, Wal- 
brook, E.C., was appointed receiver on Мах 14th, 1923, under powers con- 
tained in debenture dated November 15th, 1921. 


Yorkshire and District Electric Lamp Repairing Co., Ltd. 
—H. Cawood, of 68, Evre Street, Sheffield, was appointed receiver and 
manager on May llth, 1923, under powers contained in debentures dated 
November 29th and 30th, 1922. 


Vactite Wire Co. (1919), Ltd. (156,012).—Return dated 
December 15th, 1922. Capital, £25,000. in £1 shares. 15,000 shares taken 
up. £3 paid. £14,997 considered as paid. Mortgages and charges, mil.: . 


River Plate Electricity Со., Ltd; (75,569).— Return dated 
May 14th, 1923. Capital, £500,000 in 150,000 preference and .350,000 ordinary 
shares of £l each. — £150,000 preference and £347,013 ordinary taken up 
and converted into stock. £103,433 paid. £301,980 considered as paid. 
Mortgages and charges, £161,000 5 per cent. debenture stock (part of £250,000 
authorised), З : 


British L.M. Ericsson Manufacturing Co., Ltd. (79,001). 
—Return dated May lá4th, 1923. Capital, £200,000 in 99,990 preference and 
100,010 ordinary shares of £l each. All shares taken up. £170,000 paid. 
£30,000 considered. as paid. Mortgages and charges, £100,000. 


CITY NOTES. 


The report for 1922, which is to be pre- 


Anglo: sented at the annual meeting to-day (Fri- 
Portuguese day), states that the average rate of ex- 

. Telepnone change was 3 27/32d. per escudo, and the 
Co., Ltd. rate at the end of the year 2 13/39d. The 


floating assets and liabilities in. Portu- 
gal at the close ot the year have been converted at the 
latter rate. The two figures for 1921 were 014. and 5 7/32d. 
respectively. The capital expenditure for the year amounted 
to £48,492, as compared with £51,534. The profit and loss 
account shows an adverse balance of £6,607, as against a 
profit of £20,235 in 1921. After the payment of income tax 
and Corporation profits tax (£2,455), and providing for de- 
benture interest and sinking fund (£7,136), the total loss. for 
the year is £10,201. Lhe year's revenue and expenses һауе 
been converted at the rate of З 27/324. per escudo. Expressed 
in currency the gross income was Es.3,515,421 (as against 


Es.2,751,460), expenses in Portugal were — Es.2,221,183 
(Es.1,583,771), and the trading profits — Es.1,594,239 


(Es.1,173,095), but in these accounts the sum of Es.896,367 
has been charged against renewals, reducing the net trading 
profits to Es. 697,872. ES | 

The report contains a table showing the extreme fluctua- 
tions of the sterling value of the escudo. This was 454d. 
(average) in 1913, and fell by steps to 3 27/32 last year. 

The Government in April last authorised a further increuse 
in the company's rates conditional upon the wages of em- 
ployés being increased by 75 per cent. Although the com- 
pany has been able to meet, to some extent, the fall in ex- 
change by increased rates, the benefits are not all realised in 
the year in which the increases are made. Thus, of the in- 
crease of April last only 18 per cent. applies to the current 
year, 79 per cent. to 1924, and 3 per cent. to 1925. 

Mr. Charles Woolley, who had been a director since 1899, 
resigned the position. of chairman in January, and Viscount 
St. Davids was elected in his place. 


The directors’ report for 1922 records a 
revenue of £81,357, and expenses of £88,996, 
resulting in a loss of £7,509. Crediting 
interest on investments this was reduced 
to £7,239. The debit balance at the end 
of 1921 was £77,911, and adding the 1922 loss and £384 loss 
on sale of an investment, there is a total debit balance of 
£85,534. Trade in the British West Indies continued stag- 
nant, and the tratfic receipts of the company suffered badly 
both from this and from the competition at Porto Rico by an 
American company. Ап increase in charges had been sanc- 
tioned but, owing to the difficulty of obtaining the consent of 
the Western Union Telegraph Co., this could not be brought 
into effect until January 22nd this year. The consent of the 
Western Union could only be obtained through the waiver of 
certain of the company’s rights under the old agreement of 
1871. This waiver means a loss in earnings of many thous- 
ands of pounds. ‘The increased charges are to remain in 
force up to September 30th next; if the authority is not then 
renewed, the company, so far as can be foreseen nt present, 
will be unable to continue working. It is understood that 
the Colonial Office has in contemplation the insfitution of a 
new and competitive service in the West Indies; there could. 
not be any adequate return upon the large outlay of £360,000, 
and it is obvious that the establishment of such a service: 
must inevitably lead to the liquidation of the company. Meet- 
ing: June 6th. 


English Electric 
ompany of 
Australia, Ltd. 


West India aud 
Panama Tele: 
graph Co., Ltd. 


This company held its annual meeting 
at the offices, 77, King Street, Sydney, on 
April rd. The directors’ report then 
submitted for the year ending March 3lst, 
1924, contained the following statements : — 
In connection with the final removal of the switchgear depart- 
ment from Waterloo to Clyde, it has been necessary to utilise 
the gallery at present occupied by the staff. An administra- 
tion building is being erected. at а cost of £3,000 to house 
the drawing office staff, costing department and ledger clerks, 
who are thus being turned out. Severe depreciation has again 
taken place in the stock, and has been allowed for in the 
valuation just made. It is believed that prices cannot fall 
much lower, as the £ is now practically on a gold basis, and 
wages at the other side of the world seem to ke back to almost 
pre-war rates. The Melbourne business (Weymouth's Ltd.) 18 
in good shape: and a satisfactory dividend is expected again, 
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for the year ending June 30th, 1923. Debentures amounting 
to £76,000 have been exchanged for shares and the capital ot 
the company thus increased to £301,720. This operation con- 
siderably strengthens the financial position by converting 
creditors into shareholders..." Standard-Wavgood, Ltd. (the 
shares in whith are practically uil held by the company and 
figure under ' Investinents ') has been particularly busy in 
spite of very keen competition. А London concern, Waygood 
Otis (Aust.) Pty. Ltd., has started business in Australia, 
although 35 years ago they sold their Australian business to 
the predecessors of this company. Whether they ure legally 
entitled. to enter this field has not yet been determined. but 
us the Standard-Wavgood machine is an entirely. d.tferent type, 
and will always be in demand for the highest class of build- 
ing, the point is scarcely worth taking. Lift orders in hand, 
unfinished, umount to over £150-000 out of an order book 
total of about half-a-million, some big items of which, how- 
ever, are on the point of completion and have helped the 
year’s profit. The tremendous drop in values and low prices 
quoted for export by Europe and America has bit us all round 
but particularly in the transformer department. At consider- 
able expense we initiated this industry in Australia employ- 
ing returned soldiers who have been taught the work. There 
are only some half-a-dozeu leading manufacturers in the world 
of this class of electrical machinery, and they were making 
good profits, — Dninediately npon our entering the field, im- 
porters dropped their prices 10 per cent. to 20 per cent., and 
since We booked our first order for the City Council two years 
ago, prices have come down 65 per cent. Not receiving: any 
encouragement from our City Fathers, who аге the biggest 
consumers of this type of apparatus in Australia, we inay 
have to shut the department down until prices rise as they 
probably will if local competition is killed. We cannot pay 
Australian wages and compete. with the female and unskilled 
labour of the home lands even with a total protection (natural 
and artificial) of over 50 per cent. Our costs are about 100 
per cent. more. We have referred somewhat fully to this item 
hecuuse to some extent the other branches of our business 
have the same axe suspended over them. The Australian 
murket is a very valuable one to European and American ex- 
porters, and were it not for the sympathetic attitude of our 
Federal Government through its Customs Department the 
outlook for all local manufacture would be black as midnight, 
Industries which have been proved vital to Australia are in 
danger of being swamped by a flood of more cheaply pro- 
duced machinery. Just as it was the policy of Britain years 
ago to feed her armament makers and shipbuilders with regu- 
lar orders at payable price, so that when the call came she 
might have the necessary machinery of production in going 
order, so must Australia see that her engineers are kept in 
the country ready for emergencies. For they are useless ‘ on 
the land,’ and your farmer makes a poor inechanic when the 
pinch comes," Under all these circumstances the directors 
were pleased to be able to show a profit of 237.175 for the 
year, plus £17,251 brought forward, making £54,426, out of 
which a dividend at the rate of 10 per cent. per annum was 
recommended. The chairman of the company has been granted 
leave of absence for nine months to Visit America and Eng- 
land, and confer with the Board of the English Electric Co., 
Ltd., on important business. 


The net profit for the year ended March 


Electric 31st, 1923, after providing for debenture 
Construction — interest and £10.000 for depreciation, was 
Co., Ltd. £50,333 plus £22.73 brought forward. 


After paving the 7 per cent. preference 
dividend, it is proposed to рау a final dividend at the rate of 
9 per cent. per annum on the ordinary shares (making a divi- 
dend of 7} per cent. for the year) and a bonus of 94 per 
cent. on the ordinary shares (all under deduction of income 
бах). There is to be transferred to general reserve fund (which 
will then amount to £160,000) £17,257, leaving to be carried 
forward £30,725, 

" The volume of orders received during the past financial 
year, although showing a considerable improvement on the 
previous year, was still much under the productive capacity 
of the works, Prices, moreover, were lower, and the amount 
of gross profit therefore shows some contraction. As stated at 
last general meeting, a valuation bad been made by the com- 
panv's etaff of the land, buildings, plant and machinery, which 
proved that the value of the fixed assets alone exceeded the 
umount standing in the balance sheet under the beading of 
' Properties, Patents and Goodwill.’ Accordingly the Inst 
two items now appear at the nominal value of £1.” 

Meeting: London, June 12th. 


The report for 1922 shows a gross revenue 
of 19910707 and a net meome of 
$6.7,791.. The net profit. waa $5,710,754. 
and from this was deducted ФӘ ОКИ (ик) for 
| contingencies and depreciation reserve, 
leaving a balance of $2,505 574, to which was added $3,751 040 
brought forward, making АК. After providing for stnk- 
ing funds in resnect of the bonds of the Havana Gas © Elec. 
беу Со the Havana Ele ‘tne Railway Co., and the Havana 
Electrie Railway, Ки & Power Co., dividends of 6 Der cent. 
have been pad on the preferred and common stock, absorbing 
$2,155,541, and a balance of $3,961,600. is carried forward. 


Havana Electric 
Railway, Light 
and Power Co. 


The first unnual report, covering tbe 
year ended March 31st last, shows that tbe 
gross income was £538,763. After deduct. 
ing expenses, debenture interest, income 
tax, und corporation profits tax, tbe net 
income was £315,786. The revenue approximated very. closeiy 
to the estimate made in the company's prospectus. 

The preference dividend requires £112,500, and the preb- 
minary expenses in connection with debenture stock, amount. 
Ing to £106,256, are written off. [t is proposed to utilise. the 
balance (£100,000) to pay a dividend ot 2 per cent. upon the 
ordinary shares. 

It is stated in the report that all the undertakings in which 
the company has interests have nrogresscd satisfactorily. Ihe 
meeting is to be held to-day (Friday). 


Mr. J. G. B. Stone (chairman), spealinz 


Whitehall 
Electric Invest: 
ments, Ltd. 


Cawnpore at the annual general meeting cn Ма 
Electric Supply 23rd, said that the accounts did not dw- 
Corporation, close the true position, as they covered the 


Ltd. period of transition from the closing-down 
of the old station and the opening of the 
new one. The profits were lower by £4,200, and the 10 per 
cent. dividend was being maintained by withdrawing £234 
from reserve. During the year a further issue of £250,001 tive 
per cent., tax free, debentures had been made, and 4544 of 
the six per cent. debentures had been converted, leaving a 
balance of £15,300 six per cents. An addition of £172,255 bad 
been made to the capital expenditure by the construction of 
the new station and the laying of mains. The riverside station 
contained two 3,000-kW turbo-generators, and provision tor 
two 6,000-kW sets was being made. The new station woud 
considerably reduce working costs. The small trainway had 
had a bad year—some £1,300 worse than 1921. 


The Accumulator Works Co., of Perin 


goe and Hagen, proposes to рау a dividend at 
P : the rate of 25 per cent. for 192, beng 


the same as in the preceding year. 

The Miz & Genest Telephone Worke Co., of Berlin, intends 
to distribute a dividend at the rate of 150 per cent. for 112 
à» contrasted with 16 per cent. in the previous year. 

The United Insulator Works Co., of Berlin-Pankow, intends 
to pay a dividend at the rate of 100 per cent. out of pet 
profits of 18,840,000 marks in 1922, this result comparing with 
12 per cent. and 430,000 marks respectively in 1921. 

The Electrical Undertakings Co., of Berlin, which is an 
investinent concern, reports net profits of 342,076.000 marks 
for 1922, as contrasted with 17,339,000 marks in the previous 
year. The rate of dividend is to be increased from 2% per 
cent. in 1921 to 100 per cent. last year. 

The Hartmann & Braun Co., of Frankfort-on-Main, pro- 
poses to pay for 1922 a dividend at the rate of 50 gold pfentags 
per share, or 300 per cent., as contrasted With 25 рег сеш. 
in the previous vear. The net profits are returned at 219.57 
millions of marks, as compared with 2.46 millions in 199]. 

The Dr. Paul Meyer Co., of Berlin, after having made pro- 
vision for depreciation, reports net profits of 157,000,000 marks 
for 1922, us compared with 6,500,000 marks in the previous 
year. It is proposed to pay a dividend at the rate of 150 per 
cent. as against 15 per cent. in 1921. The turnover in the 
first four months of 1928 is stated to have been four times the 
amount in the whole of 192. 

The report of Voigt Ф Haeffner, of Frankfort.on-Main, 
states that it was frequently not possible to execute the rush 
of orders in 1922, despite the partial completion of the neu 
buildings. After writing off 109.68 millions of marks for de- 
preciation, as against 1.62 million in 1921. the accounts shew 
net profits of 238.10 millions (13.53 millions in кыр. — The 
directors recommend a dividend at the rate of 150 per cent., as 
compared with 20 per cent. in the previous year. 


Swiss The Alioth Electricity Co., of Basle, after 
Companies having written off 120,000 fr. for deprecia 

° tion, reports net profits of 34200) fr. fer 
1922, and a dividend at the rate of 5 per cent. ‘These figures 
compare with 343,000 fr., and 5 per cent. respectively in 1921. 

The Swiss Electrical Industry Co., of Glarus, IeDoris а gros 
profit of 2,040,000 fr., which, after meeting: general expenses, 
taxes, &c., permits of the deficit from 192] being redu ed to 
740,000 fr. It is now proposed. to reorganise the finances ef 
the company in connection with depreciated Investments he'd 
in low currency countries. 

The directors have issued a proposal to the shareholders 
to reduce the capital to the extent of 60 per cent. 
by writing down the value of the ordinary shares isstied 
from 4.000,000 to 1,600,000 fr.. and the preference shares from 
30,000,000 to 22 400.000 fr. Tt is also proposed that the under- 
taking to repay the preference shares in 11H60 shall be can- 
celled, as also the existing rights over the ordinary share- 
holders, i 

The Société Gramne proposes to pav л 
dividend at the rate of 21.50 fr, ner shire 
T for 1:2, out of net nrofits of 5:4 own fr 
Phis result compares with 55 fr. and 695,000 fr. respectivels 
in 1921, 

The Compagnie Flectro-Mécanique records net profite of 
9932.00) fr. for 1922. or slightly more than the 9,452 (КУ) fr 
realised in the previous vear. Tt is intended ta maintain the 
rate of distribution ut 40 fr. per share as in 1921. 


French 
Companies, 


` 
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The Société de Télégraphie sans Fil proposes to pay a divi- 
dend at the rate of 40 fr. per share out of net profits of 
2,447,000 fr. in 1922. ‘The same rate was naid for 1921, when 
tbe net protits were 4,967,000 fr. | 

The Compagnie Francaise Thomson-Houaton reports an ain- 
erease in the gross profits from 35,435,000 fr. im 1921 to 
37,584,000 fr. last year. After having detrayed general ex- 
penses, interest charges, and allocated 4,462,000 fr. to deprecia- 
tion and reserves, the accounts show net profits and balance 
forward amounting to 20,520,000. fr. as адап 20,630,000 Ir. 
in 19231. As in the latter vear, the rate of dividend is to be 
45 fr. per share for 1922. 

The net inccine. for the year ending 


Westinghouse March, 1923, was $12,263,485. The divi- 
Electric and dend requireinents were $6,033,428, so that 
Manufacturing over twice this amount was earned und 


Co. more than six million dollars added to the 
surplus. Gross sales for the yeur were 
$125,000,000, which represents an increase of $25,000,000 over 
the sales of last year. ‘Lhe bookings of new business steadily 
increased during the year, states Mr. Guy E. Tripp, chair- 
man, " and the value of untilled orders at the close of the 
year Was $61,914,237, аз compared with $50,740,696 at the 
close of. the previous year." Under the company's Insurance 
and savings plan, two-thirds of the employés own insurance 
of $500 or more each. The deposits by the employés in the 
savings fund are accumulating at a rate in excess of $100,000 
a month, and the total savings to date аге in excess of 
$2,000,000. The savings are invested for the benefit of the 
employés and are not used in any way in the company's 
operations. A plant located at Sharon, near Pittsburg, Pa., 
was acquired during the year, and it is planned to concentrate 
the manufacture of transformers there. 


Stock Exchange Notices.—Dealings in the following have 
been specially attowed by the Comnuttee under Rule 159:— 
American) Velephone and Telegraph.—$10,481,800 common stock. 
Application has been made to the Committee to ullow the 
following to be officially quoted :— | 

American Telephone and ‘Telegraph Co.— $10,481,800 capital stock. 
Metropolitan District. Railway Co.—£500,000 5 per cent. redeemable deben. 
ture stock, 1933-1943. 


Charing Cross, West End & City Electricity Supply Co., 
Ltd.—The directors are about to issue 16,000 ordinary shares 
of £5 each, forming part of the unissued ordinary capital of 
the company, at the price of £7 10s. per share. These shares 
will be offered to the holders of the ordinary shares as regis- 
tered on June 2nd, 1923, the holder of each coniplete five shares 
being offered one new ordinary share. 


Automatic Telephone Manufacturing Co., Ltd.—Profit for 
the year 1922, £42,258. The dividend оп the preference shares 
is paid, and £6,457 carried forward. No divided on the 
ordinary shares. 


International Automatic Telephone Co., Ltd.—Profit for 
1922, £15,993. The dividend on the preference shares 15 paid, 
and £2,755 carried forward. No dividend on the ordinary 
shares. 


Yorkshire (West Riding) Electric Tramways, Ltd.—In- 
terim dividend of 3 per cent. on the 6 per cent. cumulative pre- 
ference shares. | 


Mirrlees, Bickerton & Day, Ltd.—The net profit for 1922, 
after providing for depreciation and directors’ fees, was £99,523. 
To this is added £2,558 brought forward, making £25,381. The 
preference dividend already paid absorbed £1,464, and it is 
proposed to allocate the balance as follows :—Dividend of 74 
рег cent., less tax on the ordinary shares; £5,000 to reserve; 
£3,390 carried forward. 


Reduction of Capital.—Exectromosine, LTD. AND REDUCED. 
—A petition for the confirmation cf the reduction of capital of 
the company from £40,000 to £25,000 has been presented to 
the High Court, and will be heard in London on June 12th. 


Canadian General Electric Co., Ltd.—4 quarterly dividend 
of 1} per cent. for the three months ending June 30th, 1923, 
on the common stock is announced. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Domestic politics are held to be the reason for the comparative 
indifference with which the public treats Stock Exchange 
markets at the present time. — The investment sections are 
ood, with noticeable demand for anything which may strike 
popular fancy, as, for instance, Charing Cross Electric shares. 
on the announcement of the new issue at a bonus price, but 
in the general run of markets there is nothing much doing. 
and the settlement which concluded on Thursday in this week 
yielded poorly іп the matter of commission to brokers and 
turns to jobbers. The rush of new issucs is to some extent 


stayed, but the appetite of the investor remains keen, and in 
nearly every case where a premium developed after allotment, 
the price is better than it was. ; | | 

‘he Charing Cross Company's offer just mentioned is of 
sixteen thousand new ordinary ehares of £5 each, to be sub- 
scribed at £7 10s. each, in the proportion of one new share 
for every five at present held.  "[his gives a substantial 
bonus to the shareholders, and is, of course, free of tax. The 
price improved 15s. to 12 us a result. Shareholders in other 
electricity supply companies are asking whether similar good 
fortune is likely to be visited upon them. It is also hoped 
that the process of converting £5 shares into others of £1 
each will be extended by the inclusion of the Charing Cross 
Company after this new. issue has been made, and the shares 
are comtortably placed in the hands of proprietors. 

City of London ordinary have risen to 47s. 6d., and Ken- 
singtons at 9 are ӧз. better. St. James’ preference 
strengthened to 6. Bournemouth and Poole, after changing 
hands at 3ls., advanced to 32s. A Stock Exchange Mark 
Tapley said he was glad to hold County of London ordinary, 
considering the weather. Westminsters hold their strength 
at 93. Whitehall preference have gone up to Ws., and the 
6 per cent. debenture to 96, upon the issue of a report which 
has the rather rare virtue of showing that prospectus-promise 
can be excelled in actual performance. 

Edison Swan 5 per cent. debenture is a couple of points 
better at 66, the high yield of 73 per cent. offered by the 
stock having attracted attention. The ordinary shares remain 
at 4s. 3d. middle. Siemens have hardened to 17s., and the 
10 per cent. preference to 24s., apparently on the speech of 
the chairman at the recent meeting. Possibly, however, there 
were bears in the market. The 44 per cent. debenture stands 
about 85. General Electrics rose to 20s. 6d. Babcock and 
Wilcox at 43s. are easier now that the immediate effect of 
the share-splitting has worn off, and a few speculative buyers 
have been taking their profit. 

Mexicans, after their very substantial rises, show an in- 
clination to halt. The Tramways 5 per cent. bonds at 854 are 
4 point to the good, and Mexican Light common rose 3, 
though the latter company's. bond issues are both easier. 
Political events in Mexico do appear at last to be shaping in 
a definite direction towards a settlement, and recognition of 
the country by its affluent northern neighbour. Anglo- 
Argentine Tramways second preference have recovered to 3, 
the speculative purchaser arguing that it can be only a matter 
of time before the Buenos Ayres Municipality comes to some 
sort of a compromise with the Tramways Company in the 
matter of fares. 

British Electric Traction ordinary responded with a gain 
o! 3, to 774, upon declaration of a final dividend, making 
9 per cent., as against 44 per cent. a year ago. The announce- 
ment will come as no surprise to those who follow these 
weekly notes. At par, the preference stock shows no change. 
London Traction issues are also unaltered. Central London 
Assented ordinary is a point higher at 74. This company's 
unassented stocks are quoted 554, 584 and 534 for ordinary, 
preferred and deferred respectively. The guaranteed assented 
preference is the same price as that of the guaranteed ordi- 
narv, 74, and the guaranteed deferred commands а point less. 

The cable group is quiet with a rise of 4 in Globe prefer- 
ence, and a fall of the same amount in Western Telegraphs. 
West India and Panama shares have dropped to a nominal 
9з. 6d., on the issue of a report which takes a gloomy view 
of the outlook, and which shows that the preference arrears 
now amount to over £82,000, while the profit and loss account 
shows a debit of £85,500. In addition to this, the Govern- 
ment threatens a competitive service in the British West Indies 
at a cost of £360,000, which, if put into force, would seem to 
he a most unfair step towards the West India & Panama Co., 
besides being an unnecessary duplication of cable service. 
The first and second preference shares have received no divi- 
dend since November, 1919. "Their prices have dropped to 
£l each. The company's 5 per cent. debentures are quoted 
about 80. 

In the wireless market, Marconis have sagged to 2 5/16. 
The Anglo-Portuguese Telephone Co. did more business, but 
took less monev, than in the previous twelvemonth, the pre- 
sent account showing a loss of £16,000, against a profit of 
£10,000 in 1921. The results are due to the depreciation of 
the escudo. It mav be noted that the cut in rates for cable- 
grams to New York, and other North Atlantic stations served 
by the Western Union Telegraph Co., came into force on the 
Wednesday in this week. "e 

The Electric Construction Company has declared a divi- 
dend on the ordinary shares, making 74 per cent., together 
with a bonus of 2} per cent., nll less tax, being at the same 
rate as for the previous year. Coincidence and accident, in 
this being mentioned here a month апо as the dividend on the . 
thares, are shown to have been merely premature. Cromptons 
are à down at 12s. 64. An issue of 150.000 6 per cent. pre-. 
ference shares at 20s. is on the point of being made by the 
Electric Supply Corporation. Е 

The rubber market is unsettled, owing to the fluctuations, 
narrow but frequent, in the price of the produce, and the 
market for armament shares shows little alteration on the 
week.  Electrie and General Investment preference at 34 are 
10s. up. Other rises of the week include Victoria Falls ordi- 
narv and preference. the prices of both shares having risen 
to 29s. 3d. upon persistent purchases, 
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SHARE LIST OF ELECTRICAL COMPANIES. MARKET QUOTATIONS FOR. CHEMICALS 


AND METALS. | 
Номв ELgcraicrry COMPANIES. 
Ir should be remembered, in making use of the АТА appearing 
Nom. ——~—~ Мау 29. Rise or Yield in the following list, that in some cases the prices are only gen-ral 
2 1921. 1929. 1923. fall. p.o. and they may vary according to quantities and other circumstances, 
Brompton Ordinary р. .. 1 19 12 866 — #611 4 BRONCE UR 
Charing Cross Ordinary sum 6 9 14 12 +) 516 8 
do. do do. «Pre. 6 4 à 4 — 560 CHEMICALS, &c. TENET D ana 
Cheles  .. .. .. e 1 6 10 12 = 514 3 : 
City of London... эз о 1 14 15 33 +s 66 4 - 
do. do. 6 96 Pret. ... i 6 6 з. — 6 44 ааст Озе А i .. per 10. m. 
t € E = Inmoniac per ton У ө 
nir ol e 6 % Pref : м S a : : í @ Ammonia, Muriate (large eryatai) T £52 £1 inc. 
: * idus ў | а Bisulpbide of Carbon me ve = v | en 
Edmundson's Ordinary ... T 8 Nil — 9$ = Nil @ Borax ... om t Hs кй £R 
do. . 6 % Pref. eee 6 19/. — 4i == 6 R O M a Pr Sulphate T m pee T) i 16a. m 
_ i erchlora e. hee ә if 
London Electric . - 8 4 10 a 666 а Shellac .. i per ews. |- - £15 10s. ‚© BV dec. 
do. до. 6%Pret... Б 6 8 А — 617 1 а Sulphur, Sublimed Flowers еи | #9 E 
Metropolitan РЕ 1 7 э 29/- — 617 4 a » Во! ios Pi - £8 108. | M 
do. ak Pret. 20: 4 4 ig.  — 600 во "Chlorate бооз эе ре Шш. 2510 { - 
Newcastle-on-Tyne Ordinary ... 1 Nil 9, 78 = 217 3 a а Bodiam Bichro d n lb | | E 
do. 5% Pre... 1 6 6 168 — 681 chromate, casks — .. perib. н: | 
do. | 7 96 Pref. ... 1 1 1 94/6 m 5 14 3 РЕ ас ^ 
Notting Hill, 6 per cent. Pref.... 10 6 6 9% — 6 9 9 ' i ; | 
North Met. Eleo., 6 b Pre, .. 1 6 6 1а - 618 0 Ааш, ао... .. Pe | {юйю zz 
Urban Ordinary = "- 8 Nil — 14 — Nil rd Sheet 1/6 to X. | |o 
do. 5 96 Pref 6 % — @4xd -- 611 1 э Babbitt's Mes and Ane friction Metal— | e 
98. Jamee' and Pall Mall 6 з м п — 61110 se e .. per ton net £D MEL. 
Houth London ... eo 1 1 10 wm — 6148 üradelli ok ee Sec dM 278 Б 
Routh Metropolitan Pref. “ee 1 7 1 H = 612 0 с Brass (rolled meta! 7^ to H^ basis) ` ' per lb. 1044. | is 
Westminster Ordinary . 6 10 14 91 — 6 31 € ^ кыша drawn) ii a ш | dd. че 
y А р А Ж : с "T re, DABIS ... eve "T А } on 
Whitehall Elec. Invst. 18% Pt. 1 71% 1 20/ + 6d. 710 0 © Cobper Tubes зоа arewa): c " 144. Жм 
c „ Вага (best аер .. рег ton £100 | £4 dee. 
Home RAILS. є '^ Sheet s "eo is £100 £4 dec. 
Central London Ord. Assented Stock 4 4 Y +4 5870 $ sU. Geers Т ЫШ. muon иш 
Metropolitan "e A s 73 - 416 0 d . s Sheets... i £145 10s. M 
do. District [ITI eve ee 1 8 85] AUS $ 5 8 1 d LE] oe Wire Rods oe 294 10. fX. чес. 
Underground Electric Ordinary 10 Nil Nil à — Nil а Ej n Н.С. Wire peri!b. о td. dec. 
do. do, "A" .. 1 мм 86 — ми nios o E E. S n 
do. do. Income Stock 6 6 974 +s *5 27 m German Bilver Wire By uus det 2/3 к 
| кош perche ane. zi 45а © (е ss L- ine. 
| ndia-rubber, Para fine ... T na с 
TELEGRAPHS AND TELEPHONES, 4 Iron Pig (Cleveland Were? per ton ` 925. 6d. 
Dividend. f . Wire, galv. No. 8, P.O. qual. S £25 . 4 У 
соса g Lead, English Pig .. .. .. — £71 1 gh. ine. 
1920. 1991. g Mercury .. рег bot. (£10 10s. to £10 16s. 10,- to badinc. 
Angio-Am. Tel. Pref. ..  .. Stock 6 6 1044 -—- 6 14 10 ө Mica (in original cases) small ... per lb. За. toy. | 
ш. рез Lo. 8M) з cà 608 goho oO s Nd. Du aS up 
Chile Telephone ... өө. oe 6 6 6 eà +è 418 0 > Phosphor Bronze, plain castings $e 7 ' 1/2 " 
Cuba Sub. Ord. ... .. .. 10 7 31 74 — 968 Р » drawn bars and rods ü ' 14 | 
Eastern Extension... 10 10 10 ld  — 568 А " rolled strip & sheet s` ie 
Eastern Tel. Ord....  ... .. Btock 10 10 187% аы 868 Platinum MEC per ба: £23 | 
Globe Tel. and T. Ота... .. 10 10 10 19 -— 658 8 d Silicium Bronse Wire .. per lb. 1/14 dd. dec. 
do. do. Pref... .. 1.9 є | 11{ +k 5223 г Bisel. Magnel. in pari bi Golde " " d ха | "S 
Great Northern Tel. .. ... 10 24 19 80 — 76 6 m Tin, Bloc nglis es. рег оп 200 to 108. Оһ. ine. 
Indo-European |... s was 25 10 1 814 -1 511 1 B „ Wire, Nos. 1 0016. ... os рег lb. 8. л es 
Marconi E ixo sis 1 25 15 94 —+А 6 910 ge ie ee) pe ee a CE куш ae ye 
Oriental Telephone Ord. eu 1 13 12 96 - *48 6 Quotations supplied by s 
United R. Plate Tel. ...  .. 5 8 8 1% = *510 4 a G. Boor & Co. g James & Shakespeare. 
West India and Panama FEN 10 Nil Nil 3/9 — È Nil a ne British omnim Ltd. а panard т & Co. 
M M — ° € Thos. Bolton & Sons, Ltd. ling & we. 
ааа Юю ш „ше. d Frederick Smith & Со. 1 Richard Johnson & Nephew, Ltd. 
e F. Wiggins & Sons. B P. Ormiston & Sons. 
HOME AND FOREIGN TRAMS, &oc. f India-Rubber, Gutta-Percha and ө Johnson, Matthey & Co., Ltd. 
Angio-Arg. Trams. First Pref. 6 5 19} 8,5 = 860 Telegraph Works Co., е P. De ac. у & Bun, Ltd. 
do. do. 2nd Pref. 6 Nil 6 3 +h 984 
do. do. 6% Deb. Воск 6 6 82} — 618 
British Electric Traction Ота. T3 «à ^ T +3 6929 0 ra A EE eea] 
до. до. 6 96 Pref. $$ 6 6 100 == воо 
Brasi! Tractions... wee axe 100 Nil Nil bt — 9 16 10 
Brit. Columbia Elec. Riy. Pge. Stock 6 6 60% +9 611 9 
do. do. Preferred m 6 98. T5 = %0 o0 Arc Welding in the Foundry.—Mr. A. M. C andy, of the 
do. do. Deferred 8 1%4/- gen —1 %19 9 General Engineering Department., W extinghouse Electric i 
do. do. Deb. ... T "AXE 8 — &60 and Manufacturing Co., states that one of the most recent 
Lond. & Sub. Trac. 6 % Pref. 1 њу 8 i — 920 applications of are welding in foundry practice is that of re- 
London United Tram. Deb. ... Stock 4 4 654 — 629 pairing. the lugs of flasks when the holes аге worn to such а 
Mexico Tram. 6% Bonds .. — МІ М 84 +t 6517 0 large diameter that the pins on the other half of the ШК 
и є ан S S S1 Em a Nil will not fit tightly enough to hold the parts in good ahipgnmert 
s ain о ONU NE сш S ds _ ‘The practice in Ше past has been to ream out the hole to a 
áo. снай  — Ni в ch -1 6125 diameter of $ in. and then press in a bushing having a hole of 


the right diameter, namely, § in., The new method is to ream 
out tbe bole to fin. diameter and then fill it completely, 


MANUPACTURING COMPANIES | ? | 
using the metallic-eleectrode ure-weldimg process. A piece ot 


Babcook & Wilcox Шш „ 1 4 % 3; —*5 4101 copper i$ placed under the hole and the welding is done, umma 
BE AUT = : i 7 Н Y i о about 175 amperes and 5/32-in.. diameter Welding wire. Ihe 
Саена. uuo" ee a $5 - 4 3-0 time required to weld one hole is about three minutes A 
do. Pref. . .. 1 ab 5» 93. B 518 1 j-in. hole is drilled in. the casting, although only a £n. hole 
Crompton Ord. .. .. . 1 10 6 t —14 воо is required for the pin on the flask, because there ie a haver 
Edison-Bewan ue cues ш 1 10 NU n — Ni) of very hard chilled high-carbon cast steel about 1; 16 in. thick 
do. do. 69b Deb. .. .. Btck 6 б 64 *2. 17116 in the region, where the deposited. metal unites with. the ca-t- 
Electric Construction s.e ... 1 10 10 RA — 619 9 Ing; therefore it is necessary to have the original hole {тш 
Engliab Electrio .. 2... 1 8 6 M56 = Б 3 larger in diameter than the final hole, so that no ditheucts 
do. do. Pref... . 1 6 6 906  — 617 1 will be experienced in drilling the final hole through the de- 
Gen. Elec. Pref. e .. .. 1 a a we — 695 posited metal. When the holes are again worn oversize it as 
ie P E e ca : i: Р a b : p : not necessary to ream them out before the welding operation 
do. di Prel L2. О о СЮ ч 4 a — ee The time required to weld a hole is then reduced to about tuo 
India-Rubber ш | I 2 0 — 2 = = minutes. The cost of the operation is tritling. 
зыш SUN E : io i m "m y ш Golf.—Teams representing the electricity. departments of 
Teleireph Coi; ... tO -d$ 40 0 €i — чмо Glasgow and Edinburgh met recently in Glasgow and the 


match resulted in an easy win for Glasgow by 12 matches to 
* Dividends paid free of Income Tar, 3. Опе game was drawn. 
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NATIONAL DIPLOMAS AND CERTIFICATES IN ELECTRICAL 
ENGINEERING. | | 


Tue joint issue by the Institution of Electrical Engineers 
and the Board of Education of National Diplomas and 
Certificates in Electrical Engineering is an advance of 
educational and industrial significance. It is a new 
association, a new link between scientific industry and 
education which should prove fruitful in good results 
to all concerned. 

Education for the profession of electrical engineering 

is carried on in several grades and in different ways. 
In the technical faculties of the Universities and in the 
larger technical colleges it consists of full-time day 
courses extending over two, three, and in some cases 
four years. Further forms of education are to be found 
in the part-time day courses in technical schools held 
on one day a week for 40 weeks per annum over a period 
of from three to five years. Such courses are largely 
attended by selected apprentices from important engi- 
neering firms. There is also a network of evening 
courses extending over the industrial areas of the 
country. These courses are held on three evenings a 
week for about 30 weeks per annum over a period of 
from three to five years. 
— The work of the Universities speaks for itself, and 
it is an encouraging fact that the possession of a 
degree in engineering is now regarded as a desirable 
qualification for entry to industrial work. With regard 
to the other modes of training to which reference has 
been made, it may be said that, although they are more 
modest in their aim and more restricted in the character 
of the training given than is a University degree course. 
yet they afford to a large number of persons the only 
avenue of approach to the higher technical posts in 
industry that means and circumstances permit. 

Prior to the establishment of the scheme for national 
certificates and diplomas in electrical engineering, there 
existed outside the Universities no scheme of certifica- 
tion which was internal in character and at the same 
' time was current over the whole country. Мапу of the 
technical colleges and schools have established reputa- 
tions for their diplomas and certificates which are well 
known locally, while a few have succeeded in building 
up reputations which are recognised over a wide area. 

A good deal of difference existed in the standards 
upon which these awards were made, and it was almost 
Impossible for an emplover in London correctly to 
appraise the value of a certificate issued by a technical 
school,«let us sav in Lancashire, of which the employer 
knew nothing bevond its location, or for a works 
manager in the Midlands or the North to evaluate a 
certificate emanating from a school in the Metropolis. 

The new scheme of national diplomas and certificates 
meets this need by supplving standards of various 
grades which are current all over England and Wales. 
and are vouched for bv the Institution of Electrical 
Engineers in conjunction with the Board of Education. 
The awards under this scheme testify to the attainment 
of definite minimum standards of knowledge, but they 
do more than this, they imply that the candidate has 
successfully passed through a specified course of training 
of definite duration in a school or college in which the 
curriculum, staff. and equipment have been specially 
approved for the purpose. 

Further, the candidate is judged not only by his 
performance at the examinations, but also on the work 
done in the class-room, the laboratory, and the drawing 
office in each of the years of the course pursued at the 
technical school. 

In order to obtain a certificate or diploma, a candidate 
must make not less than 60 per cent. of the possible 
attendances in each vear of the course, and must obtain 
not less than 40 per cent. of the possible marks in each 
subject of the final examination. Not less than 40 per 
cent. of the possible marks in the final vear for home- 
Work, class work, laboratory work, &c., taken separately 


in each subject for which such marks are awarded 
under the approved scheme. Not less than 50 per cent. 
of the grand total of marks obtainable in the final year. 
Of this total the possible marks in the final examina- 
tion constitute 70 per cent., and the remaining 30 per 
cent. is allocated to the marks for home-work, class 
work, laboratory work, &c., of the final year. Dis- 
tinctions are awarded to candidates qualified to receive 
a certificate or diploma who gain not less than 85 per 
cent. of the possible marks in the final examination in 
uny subject, and such successes may be specially 
endorsed on the certificate or diploma. 

The scheme possesses a further advantage in that the 
examinations contain an internal element. In the 
earlier years of the courses, the examination papers are 
set and marked by the teachers of the schools con- 
cerned, but iu the final year of each course the papers, 
us drafted by the teachers, are sent in the first place 
to the Institution of Electrical Engineers, there to be 
scrutinised and modified by special assessors appointed 
by the Institution for this purpose. The assessors have 
the option of substituting questions up to 40 per cent. 
of the total questions set, and may make any question 
compulsory, provided that the number made compulsory 
does not exceed about 40 per cent. of the number to be 
answered. The examination papers are then worked 
by the candidates and marked by the teachers of the 
schools concerned, and the marking by the teachers 
of the papers worked in the final examinations is subject 
to revision by the assessors of the Institution of Elec- 
trical Engineers. 

Certificates are awarded in respect of part-time 
grouped courses, and diplomas in respect of full-time 
grouped courses. | 

Part-time courses for purposes of a certificate are 
classified as follows:— 

(1) Senzor courses adapted to the needs of students 
who have passed through a two-years’ junior part-time 
course, or who have had a full-time continuous educa- 
tion up to the age of 15 or 16 years. Senior courses 
normally extend over three vears. Certificates relating 
to senior courses are termed ‘‘ ordinary certificates." -— 

(2) Advanced courses adapted to the needs of older 
students which aim at reaching within the limits of the 
subjects covered by them the standard of University 
work. Certificates relating to advanced courses are 
termed ‘‘ higher certificates."' 

Full-time courses for purposes of a diploma are 
classified as follows : — 

(1) Sen?or courses suitable for students who have had 
full-time continuous education up to the age of 16 years. 
A senior full-time course must extend over two years, 
and diplomas relating to it are termed '* ordinary 
diplomas. ”? | 

(2) Advanced courses suitable for students who have 
had full-time continuous education up to the age of 17 
or 18 vears, or for students who have been for two 
years in regular eyiplovinent with concurrent instruction 
In senior or advanced part-time courses. An advanced 
full-time course must extend over at least two vears, and 
the related diplomas are termed ‘ higher diplomas." 


SP a MM IE III) 


British Science Guild.—An appeal signed by Lord Ask- 
with, president of the British Science Guild; the Marquis of 
Crewe, vice-president: Sir R. A. Gregory, the Hon. Sir C. A. 
Parsons, Sir W. H. Bragg, Sir J. J. Thomson, and Sir R. A. 
Hadfield has been issued asking for £50,000, which is required 
to enable the guild to carry on its programme. The guild, it 
is said, seeks to promote the application of scientific methods 
to all public affairs, to bring matters of scientific interest before 
the great mass of the people. and, by awards. to offer recog- 
nition to scientific work of prime importance. Donations 
should be sent to 6, John Street. Adelphi, W.2. New members 
will be welcumed.— Daily Telegraph. 
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DIFFICULTIES EXPERIENCED IN THE WIRING OF HOUSES. 


The Relations between Landlord and Tenant. 


By R. E. 


— 


IN many cases potential consumers are baulked by the 
fact that they do not own the houses in which they 
live. The argument they put forward is that, should 
they move within a certain time, they get no return 
for the capital expenditure entuiled—in other words, 
they are investing money which they may not be able to 
enjoy to the full extent. This objection is unfortu- 
nately fundamentally sound, and it is somewhat diffi- 
cult to devise a scheme whereby it may be obviated, 
since any negotiations for the alleviation of this objec- 
tion must necessarily be made through the landlord. 
It must be pointed out, however, that it is a matter that 
would well repay investigation, and any scheme put 
furward should be welcomed. 

Broadly speaking, the tenants may be placed in four 
main groups :— | 

(а) Those who have leased their home for a number 
of years. 

(b) Those who have leased their home for only two 
or three vears. 

(с) Those who may leave it at any time. 

(d) Those occupying cottages on monthly notice. 

Dealing with group (a), this class, as a rule. is fairly 
easy to convince--if it be pointed out that within four 
years the additional economies effected, due to the 
absence of dirt, and hence the abolition of the need to 
redecorate so often, will easily offset the money expended 
on wiring the premises. In cases where the lease does 
not run out for over ten vears, the house may be re- 
garded ав though it were privately owned, and the usual 
arguments present themselves. 

(4) This class presents a clear case for some arrange- 
nent between the landlord and tenant. It is obvious 
that if the present occupier leaves within two years of 
wiring the home, the incoming tenant will not agree 
to pav for the installation, although pavment for fit- 
tings Is generally arranged, the argument put forward 


GAMLEN, 


being that as the wiring was done by the previous 
tenant, he is at liberty to remove it (it being obvious 
that the cost of reinoval would be more than the scrap 
could fetch). The landlord should therefore be con- 
sulted and the position pointed out, in conjunction with 
the tenant, on the following terms :— 

If the tenant wires the house and does not leave for 
five years, he has made enough use of the supply to 
enjov the full economies, so that only a lesser period 
need be considered. The landlord, owing to the in- 
creased value of his property and the possibility «f 
increased rent, should be willing, in the event of his 
tenant leaving within the period of five years, to allow 
a sum of money for the installation, less an allowance 
for depreciation. 

The percentage of depreciation only remains to be 
fixed. As five years has been taken as the benefit 
period, depreciation should be fixed at a rate of 20 per 
cent. per annum. If the house were vacated in three 
years and the tenant paid .£50 for his wiring, the 
amount he would receive would be £20 from the land- 


. lord. 


It is thought that if a scheme were prepared on these 
lines, and both landlord and tenant circularised. an 
appreciable number of new consumers should be 
acquired. 

Class (c) can be dealt with in the same way as (P), 
except that the depreciation should be somewhat lower. 

Class (7) should be dealt with bv the landlord, and в 
sliehtly higher rent charged for five vears. 

To sum up the whole question, there is little doubt 
that negotiations between landlord and tenant would 
be simplified if some scheme such as that suggested were 
drawn up. because so few landlords like to approach 
their tenants, and vice versa, while if the supplv autho- 
ritv could act as an intermediary тапу of the inherent 
difficulties could be overcome. 


Ф - — æ p ————Á —— _ 


RECONSTRUCTED FRANCE. 


(NEW INDUSTRIAL STRENGTH.) 


A COMPREHENSIVE and highly interesting report. by H.M. 
Coinmercial Counsellor in Paris (Mr. J. R. Cahill) has just 
been issued by the Department of Overseas Trade. Mr. 
Cahill surveys in an admirable manner the new position 
which France bas attained in ber metallurgical and engi- 
neering industries. For example, she is now the greatest оге 
country in. Europe; her control of the Sarre coal mines jn ves 
her about one milhon tons of coal a month; great metal- 
lurgical works in the re-annexed territory now add their 
output to the sum of existing French production, the capacity 
of which had already been greatly increased. since. 1914. 

Among the changes of a perinanent character affecting im- 
portation the report mentions the development of the manu- 
facture of certa.n steels, electrical equipment and textile 
machinery. 

A very etriking phase of the restoration of French industries 
Is that it has been accompanied by widespread modernina- 
tion of plant, and therefore, by a great increase in efficiency. 
lU pto-date equipment of various kinds for tbe mining and 
handling of coal has been instalied in the Nord and Pas de 
Calais fields, where the output bas recovered to about 50) per 
cent. of ate pre-war level. 

The competitive power of French in- 


Increased dustry has been further strengthened by 
Competitive a degree of organisation which recalls the 
Power. grouping that has taken. place amongst 


German manufacturers. Mutual interests 
exist between several of the groupe, e.g., between Schneider 
and de Wendel, whilst these two, as well as the Cie. des 


Forges et. Acieries de la Marine et d'Homécourt (St. 
Chamond), have interwoven interests, into which Belgian 
works have entered эп Luxemburg. The companies have 


also secured contro] as a rule of the sources of their chief raw 
materials, and obtained control of, or interests in, concerns 
which aro users of ther products. The Schneider concern 


t . LI + LJ E d LI 
owns or has this participation in coal and ore mines, iron 
and steel works, firms making ships, electrical machinery 
and apparatus, guns, dredgers, machine tools, boilers, optical 


and scientific instruments. Its international extension in 
some cases 15 aiso censiderable, not only in Luxemburg and 
Belgium, but also in Czecho-Slovakia, Austria, Rumania, 


and Polund. 

Mr. Cahill does not fail to remark that the electrical indus- 
tres, the influence of which is growing considerably in 
France as a consequence of the progressive use of electne 
power, afford another illustration of the tendency towards 
consolidation or combination. It шау be affirmed, һе savs, 
that this industry on its productive side is controlled by. only 
a «ша number of firms, that the producing firms have Ponds 
of interests or of persons, und that even as regards distribu- 
tion the producing companies аге alinost inextricably inter- 
twined with a large proportion. of the distributing cem- 
panies. 

An appendix to the report gives a very detailed account of 
the vast ramifications of the big metallurgical and electrical 
groups, the numerous lines of manufacture in which they 
are engaged, the situation of their various works, and their 
interest in either branch works in neighbouring countries or 
home and foreign concerns consuming their products. 


The electrical trade has heen one of the 
most prosperous in the engineering group 
in recent years, The report mentions the 
notable development that several firms are 
engaged on in the construction of electric locomotives fer 
mam hine electrification. The State railway proposes to elec- 
trify its various suburban lines from Paris (St. Lazare), but 
the present programme applies mainly to the three. куя- 
tems, the Southern (Midi). the Paris-Orléans, and the 
Paris-T.yons-Mediterranean; the total length to be electrified 
uinounts to 8,539 kilometres (about (one-third) off the length 


Railway 
Electrification. 


MEM ORR Sp eS SS SSS 


Vol 92. No, 2,975, JUNE 1, 1923.] 


THE ELECTRICAL REVIEW. 


878 


of the French systems), and the annual consumption will, it 
is estimated, amount at the outset to 1,180 million kilowatt- 
hours and will rise to double that figure. At the present time 
most progress has been made by the Southern Railway in the 


electrification of the line from Tarbes to Bayonne (165 kilo-. 


metres) and to Dax; it derives its power from its own power 
stations in the Pyrenees. The Paris-Orléans, which electrified 
about twenty vears ago its suburban lines, will electrify the 
stretch Paris-Orléans-Vierzon with branch Brétigny-Dourdan 
(230 kilometres) as the first part of its definite programme 
covering 3,300 kilometres; its power will be mainlv obtained 
from the river Dordogne. The Paris-Lyons-Mediterranean 
Railway proposes to electrify 326 kilometres in the neighbour- 
hood of Paris and 3.000 kilometres in the region of the Rhóne, 
which will supply its power. The estimated cost of the 
above schemes is put at over five milliard francs, of which 
1.83 milliards is assigned to power works and feeders; 1.4 
milliards to equipment of the permanent ways and of the 
gub-stations; and 1.8 milliards to electric locomotives. Uni- 
formity for the whole country is being enforced; three- 
phase 50-cvcle current, with pressures according to the 
adopted scale will be supplied to the sub-stations where it 
will be transformed and converted to direct current at a 
pressure of 1,500 volts; the locomotives will have two 
iunctions or contacts (hy the third rail and bv overhead 
line); a pressure of 3,000 volts will be permitted on some 
lines as a matter of exception; and measures will be adopted 
to ensure that all electric locomotives will be able to utilise 
all French normal gauge lines. : 

France's water power, which is esti- 
mated to amount to eight or nine million 
horse-power, will, if is expected, be 
utilised to the extent of over 3,000,000 h.p. 
by the end of next year. 

The four ereat schemes for which the assistance of public 
authorities is considered as assured are those of the Rhone, 
the Dordogne, the Truvére, and the Rhine. The first, sanc- 
tioned by the law of May 27th, 1921, which has a three- 
fold aim. to obtain electric power, to render navigable the 
Rhône vv to the Swiss frontier and to irrigate the land, is 
to be undertaken kv the Compagnie Nationale dn Rhône with 
a capital of 360,000,000 fr. The average power of the sixteen 
stations is planned at @ total of 1,157,000, and the maximum 
at a total of 1,469,000 h.p.: the five principal stationa will be 
Géniasiat (average 906.000; maximum 240.000): Valence 
(117.000: 165.000): Montelimar (137.000: 174 000) ; Montdragon 
(188,500 ; 940,000): and Avignon (93.500; 197,000). Of the re- 
maining eleven nower stations Baix (between Valener and 
Montelimar) will have an average power of 70.500 and a maxi- 
mum of 95.000. and for Glun (above Valence) these figures are 
69.000 and 80.000 h.p. The cost of this scheme is put at 
3} milliards of frances at 1921 prices 

One Dordogne scheine includes the construction of four 
power stations with a total maximum  caracity of about 
950.000 h.p. at a cost of 990.000.000 fr.. and the second pro- 
poses the erection of three stations with an average enpacitv 
of 170.000 h.p. at the same cost. The Truvére (a tributary 
of the Lot) scheme. which provides for two power stations 
with 44.000 and 74,000 h.p. respectively, is estimated to cost 
210 milltons. 

As regards the utilisation of the Rhine, a general plan for 
the stretch between Huningue and Strasbourg has been 
drawn up, whereby at each of the eight sluices nower 
stations would he erected. Application has been made for 
the concessions for the first (at Kembs). which would furnish 
an average power of 50,000 kilowatts. The official calculation 
of the total average потег to te provided by the Rhine 
Lateral Canal is 450.000 kilowatts. 

Careful consideration, says Mr. Cahill, is being given to 
the question of distribution in order that efficient services 
may be maintained at all points within determined areas. 
Linking up, where desirable and possible, is also being 
arranged. 


H ydro- Electric 
Developments. 


It may be said that France’s programme 


Great of transport improvement is trulv am- 
Transport hitious. Tt includes the construction of 
Programme. . various lines which will facilitate com- 


munication with Aleace and the Sarre, and 
of others to improve connections with some of the Atlantic 
ports in order to attract traffic through to Switzerland and 
Central Europe. Much work has been done in the re-equip- 
ment of French ports generally and in a number of important 
extensions. whilst further large sums are to he expended. 
The work at Dunkirk will aid the transit of minerals exported 
from Lorraine; at Havre oil-handling facilities are a feature; 
Rouen now surpasses Marseilles in the quantities of goods 
loaded or discharged. chiefly on account of its being the chief 
French coal port. At Caen there are projects to facilitate 
the export of iron ore from the Normandy mines, whilst at 
Cherbourg, where three large British steamship companies 
have offices, an expenditure of over 15,000,000 fr. is contem- 
plated. 
The report also summarises the remark- 
Marseilles: able Marseilles-Rhóne scheme, which com- 
Rhône Scheme. prises both an inland and a maritime sec- 
tion. The scheme appears to contain con- 
siderable possibilities of development and improvement for 
the whole Marseilles region. 


After referring to the way in which 
British trade with France has been 
hainpered by the course of the exchange 
and high import duties, the Commercial 
Secretary finds matter for congratulation in the fact that 
British imports into France last year were 364,000,000 fn 
higher in value than in 1921. They were surpassed only by 
those of the United States, which, however, diminished by 
211,000,000 fr. in comparison with the previous year. 

A closer examination of the situation does not, however, 
bring to light very good prospects for the future. The in- 
crease in value of British imports is mainly due to the large 
imports of coal. Wool, woollen waste and woollen goods 
together make a bad second. and in this brandh the mannfac- 
tured articles are likely to be less needed from Bradford as 
time goes on because of the advancing state of the French 
woollen industry. It is true that iron and steel, together 
with machinerv and machine tools, showed a healthv total 
last year, but this is due to the large demand for the re- 
equipment of the devastated area which, before long, will come 
to an end. A heavy fall is recorded in the importa of steam 
and other engines which, nt one time, constituted an im- 
nortant item in British trade with France. A no less heavy 
fall is recorded in imports of engines from the United States 
and Germany. The increased capacity of domestic manufac- 
ture is evidently the cause. 

There are many national developments which are likely to 
diminish the demand for foreign coal within a few venra. 
Output is steadily increasing. partly as the result of electrical 
equipment, whilst consumption is decreasing owing to the 
water-power development and railway electrification plans, 
which have nlreadv been described. 

Mr. Cahill’s interesting account of the reconstruction of 
the devastated regions may be summarised as follows :— 


1914. Oct. Ist. 1993. 


Future of 
British Trade. 


Population (in 1918, 9,075,700 4,690.100 4,059,000 
Elementary schools... PAN 7.998 7.008 
Pupils sale РА 647.178 469.053 
Teachers 14,905 13.725 
Post Offices 1,259 1,818 


Of 3.306,350 hectares (8,966,000 acres) which had heen 
devastated 3.015.100 hectares (7,537,700 acres) had heen 
cleared of projectiles, trench works and barbed wire. and of 
1.923 500 hectares (4.800,00 acres) of devastated agricultural 


‘land 1.533.400 hectares (3.833.500 acres) had been brought 


under the nlonah. The main railwav svstems had been com- 
pletelv restored, and the reconstruction of the damaged licht 
railwave had made a great advance: 1.041 ont of 1.157 kilo- 
metres of waterwavs had been made navigable again, and of 
58.607 kilometres of roads 93.695 had been improved and 
31.471 kilometres restored to traffic. 


Test of Micanite Insulation.—To dispel any doubts exist- 
ing in the minds of users or prospective users of its pillar 
units, as to the efficacy of the micanite insulation used in 


. them, W. T. Henley’s Telegraph Works Co., Ltd., recently 


gave samples of these units a severe testing. 

The * Henley '' units are built up on solid-drawn steel tubes 
of & special quality, the tubes being rendered permanently 
rustproof before insulation. The mica forming the insulation 
is applied directly to the steel tube, and graduallv built up 
under great pressure while hot until the reauired thickness is 
attained. The tubes are next covered with a specially im- 
pregnated paper, rolled on under great pressure. and are then: 
stoved at a high temperature, the tubes being finally treated, 
inside and out, with a coat of acid-resisting, non-hygroscopic 
material. 

The original tests were carried out on units which had been 
immersed in water for a week, and the average breakdown 
pressure was found to be 93,000 V. which was identical with 
the ‘dry " breakdown voltage. The latest tests were made 
upon units which were placed in the Thames at Gravesend 
for a week. One waa fixed to a jettv where it wae alter- 
natelv covered bv the tide and exposed to the weather. and 
the other was placed in the mud. At the end of the week the 
units were washed and superficially dried and subjected to x 
Reries of puncture tests. The first breakdown occurred at the 
neutral fitting at 22,000 V. After running up the voltage 
again the second breakdown occurred at the positive fitting at 
iust over 22.000 V. The third breakdown, at 23,000 V, 
happened at the negative fitting. 


Encouragement for Contractors.—The following anecdote 
appeared in the April isme of Contact, the N.A.S.E. journal :— 
*' There was an electrical contractor who started some twenty: 
years ago. He worked hard earlv and late, personally super- 
vised all work done. rrepared and checked all estimates, and 
sat up into the earlv hours of the morning making up his 
accounts and planning extensions to his business. He has 
now retired with a comfortable fortune of 250.000. This 
monev was acauired bv industry, economy, conscientious effort 
to give full value, indomitahle perseverance, and the death of 
an uncle who left him £49,999 10s, 64.” 
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THE LEA COAL METER. 


A "Coal-Flow " Indicator. 


Tar deasiability of providing suitable indicating and recording 
instruments in electricity stations to check the efficiency of the 
boiler and gencrating plant is generally recognised. Indicators 
of the rate of tlow of water, steam, electricity; and the percent- 
age of СО,; of the intensity of draught, pressure, temperature, 
&c., are well known, but the determination and the rate at 
which the vil element (viz., coal) is being consumed is a 
more difficult broblem, although the importance of being able 
to observe instantaneously the rate of flow of coal into the 
boiler furnace, or its rate of combustion in lb. per hour, does 
not need much emphasis. 

Mechanical stokers in general, however, and those of the 
chain-grate type in particular, in which the coal flows into the 
furnace continuously in the 
form of a stream, afford op- 
portunities, not only of mews- 
uring the total umount of coal 
consumed іп any period of 
time, but also of determining 
at any moment the rate at 
which it is being consumed. 
This is done with the aid of 
the Теа coal meter, a distinctly 
novel appliance at the present 
time that, nevertheless, is 
giving satisfaction to its users, 
The accompanying illustration, 
fig. 1, indicates the point where 
the measurement takes place, 
i.e., the fire door, and the de- 
vice may be used aa a meter, 
fig. 3: meter combined. with 
rate of flow indicator, fig. 4; 
or rate of flow indicators only | 
сап be supplied, fig. 2. The principles of operation are as 
follows : — | 

И a chain-grate stoker were to operate always at one fixed 


Fia. 1.—Fire Door WHERE 
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Кб. 2.—INDrrENDENT CoaL-FLOW INDICATOR. 


apeed, the rate of flow of the coal would be directly propor- 
tional to the thickness of the fire, but such stokers are geared 
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ie. 3.- INtettiokn oF Cove MEIER. 


to enable them to function at several speeds in order to cope 
with varying demands for steam: the driving mechanism, how- 
eser, runs at ап approxi itely constint speed. Thesa facta 
are made ure ef in the coal few indicator, the cee otul feature 


MEASUREMENT TAKES Pract. (А). 


of which is the provision of a series of ecales, as many as 
there are fixed speeds for the stoker, over which a pointer 
(operated from the fire door) is capable of moving, each scale 
being graduated in lb. or cu. ft. per hour in accordance with 
the speed at which the stoker is operating. The scales are 
mounted upon a drum within a dust-proof cast-iron case, and 
by means of the milled wheel seen at the left-hand side of 
fig. 2, the scale corresponding to the speed is brought to the 
front, Ње " rate of flow ” being indicated by the pointer 
The stroke of the instrument corresponds with the lift of the 


CONNECTION 
TO FIRE DOOR 


CONNECTION 
TO STOKER 


lic. 4.—CoMBINED INDICATOR AND METER. 


fire door and the steel cable connecting the latter with the 
instrument is kept taut by a spiral spring within the indi- 
cator casing; the scale drum may, if necessary, be operated 
automatically from the speed-chanying gear, but simplicity 13 
a feature of the device. The complete coal meter, fig. 4. 
is a combination of gear wheels and connecting dials, which 
run at a low speed, mounted in a dust-proof cast-iron cas. 
The main drive is taken from the worm shaft driving the 
chain grate, and the position of the intermediate counting 
pinion is governed by the connection to the fire door shown. 
When the fire door is closed no units are required; when һа! 
open, half units are registered, and so on. 

It should be pointed out that the meter cannot weigh any- 
thing directly; it is solely a measurer of volume, but it eventu. 
ally determines the net weight of coal consumed, and the 


Fia. 5.--1.кА Cou. Meters AT KILMARNOCK. 


Lea Recorder Co., Ltd., guarantees the accuracy of its oa 
meters and coal-flow indicators to he within 25 per cent, 
bv volume. Tt mav be argued, however, that the weicht tec 
cu ft. cf the various gradea of coal used in a boiler bouw 
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varies greatly. The answer is that such variation is greatly 
exaggerated, and that in any case no variation is caused by 
the size of the particles of coal. It is strange but true that 
equal volumes of dry screened coal weigh the same, irrespec- 
tive of the size of the particles, or whether they are in the 
form of nuts, peas, or slack. In many causes variation in 
weight is due to the presence of moisture in the coal, and 
seeing that a mass of coal in granular form occupies the 
same space, whether wet or dry, the Lea meter can be said 
to eliminate moisture errors. 

Assuming, however, that the weight of dry coal does vary, 
the obvious thing to be done in such cases is a little systema- 
tic sampling, which may serve the double purpose of deter- 
mining the average heat value and average dry weight of the 
fuel. In a large l.ondon electricity station wherein a large 
number of coal meters are being installed such sampling 18 
being done, not once per shift, but once per hour. 

The burning or bulging of the bottom edge of the fire door 
will, of course, effect the accuracy of the meter, but the meter 
constant can be easily corrected so as to allow for the small 
error thus introduced—the magnitude of which is shown by 
the fact that on examination what appeared to be a large 
bulge in a 6 ft. 6 in. fire door was found to be only 12 in. by 
about 0.5 in. deep, or about 3 sq. in., whereas the total area of 
the opening with an average 4-in. fire was 78 X 4 = 312 sq. in., 
so that the error was only one per cent. 

Mr. W. C. Bexon, engineer and manager of the Kilmarnock 
Corporation electricity undertaking, has had two Lea coal 
meters working since 1918, each one on a boiler having two 
grates, and their readings compared very favourably each 
month with the amount of coal purchased. Since July, 1922, 
he has installed six more ineters, fig. 5, one on each of the three 
grates of two 50,000-lb. boilers, and he finds that each meter 
on both boilers registers practically the same, provided the 
speed of each grate and the thickness of the fire is maintained 
the same. Tests showed that the meter figures were within 
2 per cent. of the colliery weights, and even this can be 
allowed for when the class of fuel burned is taken into ac- 
count, viz., washed gum, which occasionally contains a large 
amount of moisture. Mr. Bexon states: '' There are many 
advantages with these coal meters, one particular advantage 
being that the stoker can see at a glance (when the meter is 
fitted with a rate of flow indicator) the approximate rate of 
combustion at any moment, and it makes the stoker take a 


greater interest in his work when he can see exactly what 
he is doing.” 

Eight similar meters in a large works near London have 
given excellent results and tests with different classes of coal 
have led the electrical engineer to the conclusion that ‘‘ the 
volumetric method of measuring coal is quite satisfactory, the 
error in no case being more than one per cent." He states 
that ' the performance of the meters has been good in all 
respects, and they supply a long-felt want in the boiler house 
in a very simple way.” | 

In the course of an article in the F.B.I. Fuel Economy Re- 
view in which Mr. M. Farrer, engineer and manager of the 
Twickenham & Teddington Electric Supply Co., Ltd., em- 
bodies the results of tests on Lea coul meters, he stresses the 
point that even if the meter were not as accurate an instru- 
ment as it undoubtedly 28, its value would be but slightly 
diminished, as it 1s the comparative records obtained that are 
of value. It provides a means of checking with the greatest 
facility (and at practically no expense for supervision) the per- 
formance, not only of each individual boiler, but also of every 
stoker. In Mr. Farrer's station the meter records are logged 
at the end of each shift and a chart is prepared showing the 
record of each stoker on each of his shifts—thus yielding 
valuable results. 

It was found, for example, that a certain stoker achieved 
far better results during the night shift than any of his mates. 
Another obtained poor results at night, but did very well 
during the heavy evening shift. Again, certain men who had 
for years been considered good stokers were found to be con- 
siderably behind their colleagues and were, therefore, given 
other occupations. Mr. Farrer proceeds: '' As a result of the 
data thus all but automatically obtained, a spirit of emulation 
was set up in the men and improved results followed imme- 
diately. In order to foster this spirit, a bonus scheme was put 
into force by which the men obtain monetary reward for their 
improved efficiency. ‘The results have been remarkable. Better 
coal figures are now obtained during the periods of lightest 
load than were previously obtained during the heavy load 
period. It can be stated without hesitation that the use of 
coal meters in a station where accurate methods of arriving 
at the coal consumption over any given period are not other- 
wise available, will result in savings which will pav off the 
original cost of the meters over and over again during the 
first year.” | 


THE NORTH WALES COALFIELD. 


An Electri:ication Proposal. 


By W. а. PICKVANCE, M.LE.E. 


(Abstract of paper read at a joint meeting of the Norta Waes COLLIERY MANAGERS’ ASSOCIATION and the North Wales branch 
of the ASSOCIATION OF MINING ELECTRICAL ENGINEERS.) 


THE application of electricity to coal-mining work has vastly 
improved the resources and facilities of the mining engineer. 
The plant installed by the Powell Duffryn Steam Coal Co. 
has no less à capacity than 52,000 kW, and its output last 
year equalled 115,000,000 kWh. . Developinent to this extent 
would have been un impossibility if the efficiency of its ap- 
plication and the great economies that can be effected by its 
adoption had not been amply proved. 

The necessity for the more economical winning of coal 
becomes daily of greater importance, and the only possible 
means to adopt with that end in view 18 a much more ex- 
tensive use of electricity. This can best be done by co-opera- 
tion, and it is my object to outline the means by which you 
can acquire ‘* а cheap and abundant" supply, and a method 


whereby it will be readily available to every colliery in the. 


Wrexham district. 

It is doubtful whether electrical energy can be brought into 
this district from the water-sheds of North Wales at prices 
little less than double the figure at which vou could. produce 
it yourselves, but assuming it could be delivered at similar 
prices. you cannot Ignore the logical sequence, which is that 
there will be less need for the commodity you are producing— 
coal. : 

Generation by each colliery at its own pit head would 
involve plant of, sav, from 500 to 750-kW. with operating 
costs of from 3d. to 14:, some might get so low as 0.61. per 
kWh. This does not take into account the extra supervision 
needed or responsibility required of the management. 

The smaller type of colliery usually needs from 500 to 100 
h.p., unless it installs electric winders and fans, though I 
` am of opinion that several collieries in this district could 
satisfactorily cope with all their requirements, including 
winding and driving of the fan, bv the establishment of 
power plant varying from 500 to 1,000 h.p., some of them 
even less. 

There are some 20 different collieries in Wrexham and 
district; about four of them have adopted electrical energy 


to a fair extent; about seven only have adopted electrical 
energy to a moderate extent; and about five only to a small 
extent; the rest have got simply a lighting installation, or no 
electricity supply at all. 

If the waste heat at two or three of the main collieries was 
utilised by the adoption of mixed or exhaust-pressure turbines, 
a very great saving of coal would be effected in this district, 
and the price at which electrical energy could be supplied 
under such conditions would be very favourable indeed. If 
such collieries retained the use of their winding, fan, and 
compressor engines, the energy contained in the exhausc 
steam would be more than sufficient for all other power re- 
quirements at the collieries and, therefore, they would have 
energy to spare, which brings us to '' Co-operative produc- 
tion for each other's benefit," an ideal method—the linking 
up of all the collieries with the addition of a central supply 
station as a base. 

Those collieries that are not sufficiently large or are not во 
conveniently placed as to warrant the installation of exhaust- 
turbines should close their steam plant down entirely. They 
should wind electrically, their fans should be driven electri- 
cally, and, if they wish to retain the use of compressed air, 
their compressors should be electrically driven. If a co-opera- 
tive scheme was adopted, the cost of operation at a colliery 
equipped throughout electrically would be enormously re- 
duced, and the saving of coal throughout the N.W. coalfield 
would be tremendous. 

Our problem in North Wales is a question of the steam 
turbine proposition as against the inefficient conditions gene- 
rally prevailing. A properly designed and equipped central 
station in the middle of this area supplving all the collieries 
could easily, with the load factor obtainable, produce elec- 
trical energy at а not greater expenditure than 2.5-lb. of coal 
per kWh, assuming a calorific value of, say, 11,000 B.th.u.; 
assuming coal at, say, 10s. per ton, the cost for fuel per kWh 
produced would not exceed 0.13d. The consumption at the 
average old-fashioned colliery is considerably in excess of 
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D-lb. of steam per b.h p. hour; in other words, 75 per cent. 
of the fuel at present burnt in collieries would. be suved. 

‘These observations would not be complete without some 
reference to. coke ovens and by-product plant, but 1 do 
not know What the possibilities are in this district tor the 
adoption. of such works in. conjunction with the suggested 
nethod of supplying electricity. 

Many persons urgue that it would be sound policy for the 
Wrexbam coal industry to energise its collieries by means of 
power obtained from the proposed hydro-electrical installation 
of the North Wales Power Со. This idea is commercially n- 
practicable; the cost of providing water storage and that of 
transtuismon over the long distance. would be so high that 
the price per kWh would be necessarily high too. 

On the North-East Coast under the Newcastle Combine, one 
station uses almost exclusively an inferior class of coal, for 
which there is little or no demand; the station has a capacity 
of about 14,000 kilowatts. I presume you have your share of 
" refuse coal.” | 

Electrical winding is so efficient that no. other scheme 
should really be considered; it would be very much cheaper 
than at present, and in some cases a motor could be applied 
to the existing gear. 

An interesting winding equipment is that at the Harworth 
Main Colhery of Messrs. Barber Walker & Co., who, in ad- 
dition to electrie winding, have a complete power station of 
ther own, designed. mainly to cope with the winding pro- 
position, The turbines supply the winding plant direct, and 
ure assisted by Лум һе] accumulators. Special interest in 
the scheme Les in the fact that the shafts are 4,000 ft. deep, 
and their programme is 2,000 tons of coal per day, per shift 
from either shaft, the output per hour being 300 tons. 

The new scheme consists of a combination as follows :—(1) 
Mixed-pressure turbines at collieries Nos. 1, 2, 3, 4. (9) A 
Inain station at the point where a sutlicient quantity of water 
is avanable for condensing purposes, (3) A ring main, hnk- 
mg together all the collieries in the North-West section. (4) 
A trunk main, connecting, through the central power station, 
the collieries on the South side. The ring and trunk mains 
to convey -phase current at 11,000 volte. The overall length 
of the line would probably be some 12 or 14 miles, and one 
common pressure should be used throughout the &vstem, so 
that the mixed-pre-sure turbines would work in parallel. 

To save transforiner costs. the smaller collieries in the 
North-West section would probably be ringed together with a 
main ata lower pressure, which could be used direct оп the 
bulk of the motors. The mixed-pressure turbines would be 
anything from 1,500 to 2,000 kW in capacity, and they would 
be so designed as to work fairly efficiently as high-pres- 
sure machines, While retaining the characteristics of, and 
etheorencies necessary for, an exhaust. turbine. The idea be- 
hind this arrangement is influenced by the fact that in 3 or 4 
of the larger colheries it is not likely that the steam winding, 
fan, and compressor engines will be replaced by electricity. 
Having this factor, therefore, to accept as a more or less 
permanent arrangement, we will take advantage of it bv 
utilising those winding engines and their attendant exhaust 
turbines as stand-by sets for the main station, thus reducing 
the capital expenditure at the central point—a very important 
feature. The circumstances and conditions in this coal area 
may be characterised. as peculiarly suitably for a very eco 
nomical combination of mixed-pressure turbines in conjunction 
With 8 man station. 

You would be able to cope quite satisfactorily and easily 
with all the power requirements at the collieries mentioned, 
including winding, with a total capacity of from 6,000 to 
миш KW of. mixed-pressure. turbines. The diversity factor 
at these collieries would be sufficiently good to remove any 
apprehension as to the effect of heavy yeak loads naturally 
attendant upon winding conditions. 

The minimum size of unit for the main station would Бе 
in the nature of 5,000 kW. Probably two would be installed 
as à commencement, for it is more than. likely that such a 
unit will be a useful size for dealing with the night load, 
consisting of pumping and ventilation throughout the whole 
coalfield, 

Another factor which cannot be neglected is that once such 
а s heme is established, whether it is bv a colliery combine or 
а linited ecinparv formed for the same purpose, the local 
authorities of this district, also the superior authorities, would 
have no alternative but to arrange for a general supply to 
the public from the same system. Your cost of production 
owing to the excellent load factor would be so low that elec- 
trical energy for general power purposes could Бе supplied 
eo cheaply that the whole of the publie demand would auto- 
mnatically fall into your lap, and if vou. will retlect upon the 
influence a scheme such as this would have upon the indus- 
trial development of the district, vou will appreciate my refer- 
ence to the community factor when considering the possibili- 
ties of bulk supply from the hvdro-elestri? source on the other 
side of the North-Wales Electricity District. 

Wrexham and district is an absolutely self-contained area as 
regards ots possibilities industrially. Tt is a community com- 
pris ng every factor for success industrially. You have mineral 
Wealth in a cotipict area with sutfhicient. population to provide 
labour, not merely for the mineral, but for any other industry 
Which would establish itself. During the war, the female 


section of this community was trained to an appreciation 
of mechanical work, and developed such skill in connection 
with it that enterprising firms need have no fear whatever 
that every class of labour would be available for ару andustry 
they chose to establish. 

But no industry will establish itself unless a cheap suppiy 
of electricity for power purposes is made available, and tiere 
is no reason whatever why the industrial area of North Waies 
should not be able to offer electrical energy as cheap as any 
other industrial district in the Kingdom. The present рис 
price, however, of electrical energy for power purposes 1» ab- 
solutely prohibitive. Transport facilities are also all thas 
could be desired. | 

'l'o revert to our main subject, the cost of generating equip- 
ment at a maxunum would be about £14 per kW; this meludes 
all buildings and every auxiliary required. Assuming cow- 
plete electrification of the collieries in the North-West secti n, 
omitting Llay Main and Gresford, and complete electrification 
of the other collieries referred to on the South-West Trunk 
Main, the total probable demand under nomnal trade condi- 
tions would be in the nature of 40,000,000 kWh рег annum. 
Allowing for a load factor of 35 per cent. (and the conditions 
in norinal times ought to Sprich 60 per cent.), the amount of 
plant required to deal with this load would not be greater 
than 16,000 kW. 

Assuming, say, & capacity of 6,000 KW available from the 
mixed-pressure turbines, the size of the main station required 
would be 10,000 kW. 

The total cost of the generating plant would, therefore, be: 
mixed-pressure turbines, say, £60,000; main high-pressure sta- 
tion 10,000 KW at £14, £140,000; mains, transformers, switch- 
year, contingencies, &c., £250,000. Total for whole scheme, 
45,000. 

The foregoing is simply a rough estituate, but it is suti- 
ciently close for the object of this paper. 

The capital charges on the above sum at 10 per cent. per 
annum would amount to £22,000, which has to be met by 
the income from electricity sold. After allowing for all work- 
ing expenses, and considering the charges that are made to 
collieries by certain public supply companies in colliery dis 
tricts, the absolute maxiinum you are likely to charge on an 
average to all your consumers ів not more than 0.64. per 
kWh. and some of the collieries would average less thun 4d. 
per kWh; therefore, the revenue at (0.0. per kWh equals 
£100,000. Your costs for that production should not equal 
more than one farthing per kWh, or £42,000 total. "1his 
leaves a gross return of £58,000. Capital expenditure ab- 
sorbing £22,000 per annum leaves £35,400. Allow, вау, б 
per cent. for depreciation (£13,560) and you have a net return 
on the whole scheme of £21,340. 

These figures are open to modification, but the area is eo 
compact, the demand such an excellent one, that the under- 
taking is bound to be а success financially if you will co 
operate or form a company to put it into effect. 

The electrification of your collieries would save 75 per cent. 
of the fuel vou are burning, at least 8 per cent. of the total 
you are raising. For the year ended December ЗІК, 12927. 
vou raised 2,743,755 tons; 8 per cent. of that amount equals 
219,496 tons. Last year was not a good усаг as regards out 
put, so we will assume, say, 3,000,000 tons raised, therefore 
940.000 tons burnt; 75 per cent. of that amount saved equals 
180,000) tons, at an average nrice of Ss. per ton treans a 
saving to the colliery owners of £72,000 per vear. 

The capital needed for electrification could be provided out 
of the £12000 saved per annum. You can complete the whoie 
job throughout the area for considerably less than £730,000. 
As regards the whole of the country, the amount of oral 
used varies from 4 to 15 per cent. of the output, and [ ain 
satisfied that complete electrification will beat the forner 
figure. 

Finally, do not forget the possibilities of your central sta- 
tion acting as the supply base for East. Denbighshire and the 
surrounding area generally. 


A discussion followed the reading of the paper, and it was 
decided to convene a further conference of representatives of 
the North Wales Colliery Managers’ Association and the North 
Wales branch of the Association of Mining Electrical Ens- 
neers, in order to discuss the practicability of the scheme. 


The National Association of Supervising Electricians.— 
The April number of Contact, the Association's. Journal, con- 
tains the following statement: ‘ Many people were surprised 
to note an advertisement in a recent issue of our contemporary, 
the EtEgcriucan Review, asking for applications to fill vacancies 
as supervisors and foremen, which emanated from the 
National Association of Supervising Electricians. The neces- 
sity for such an advertisement was, we feel, not fully realised 
by all, but it was a fact that the announcement was the result 
of two important factors, of which the Association mav well 
be proud, namely: (1) that certain employers had suthement 
faith in the general efficiency of members of the NASE: 
and (2) that the Association had no member unemployed 
among its ranks." 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Annual Report. 


Tye Council at the 51st annual general meeting of the Insti- 
tution yesterday presented ite report for the year 1922-23 and, 
in so doing, recorded the continued progress of the Institution. 
It is noticed with satisfaction that the practice of süpulaung 
corporate membership of the Institution as a qualification ior 
appointments has been adopted by some employers and the 
Council urges its adoption by all. The membership 1s now 
10,911, an increase of 636 on the previous 12 months; while 
the decrease during the wur period was 471, the increase since 
has amounted to 4,298; 48 members died during the year. 

The transfer to the Chartered Institution of the property of 
the old Institution has proved to be a more protracted process 
than had been anticipated, chiefly owing to certain provisions 
in some of the trust deeds; the tinal winding-up must neces- 
early, therefore, be postponed u short time longer. During 
the year a total of 369 meetings were held, 17 addresses апа 
8 lectures were delivered, and 20 papers were read; a number 
of papers were also published in the Journal without being 
read. The discuesions have been consistently maintained at a 
high level and have been more spontaneous than in the past. 
It is pointed out that the fact that the same paper is read at 
several Centres and Sub-Centres appears to react unfavourably 
on the attendauce at any particular ineeting, and this may 
need consideration in the future. 

During the session the president visited seven Centres and 
four Sub-Centres. The Council has decided to supply books to 
the value of £50 to any Centre wishing to establish а technical 
library (the books remaining the property of the Institution) 
provided the collection is added to locally. 

The informal meetings have maintained their interest, 
although the average attendance was below that of last yeur. 
The number of Students on the register of the Institution has 
reached a record total of 2,869, representing 26 per cent. of 
the total membership, and a very full programme wus carried 
out by the eight Studente! Sections now in existence. Three 
scholarships have been awarded by the Council in addition 
to а grant from the War Thanksgiving Education Research 
Fund (No. 1). 


The Council has arranged for a complete set of enlarged 


photographs of the past presidents to be hung in the Institu- 
tion's rooms. During the year 235 books and pamphlets were 
presented to the reference library and & marked increase in 
attendance was recorded, the total number for the year being 
2,526, of whom 125 were non-members. A continued increase 
in the circulation of books from the lending library is also 
recorded, 2,213 books being issued to 814 borrowers during the 
year. In view of the limited space available at the Institution 
for the exhibition of historical apparatus, &c., the Council has 
loaned the greater part of the collection in its museum to the 
Science Museum, South Kensington, where the exhibits will 
receive wider publicity. 

The number of applications for posts received by the Elec- 
trical Appointments Board was 130, as compared with 120 last 
year. The net cost of printing and publishing the Journal, 
after allowing for sales, was £4,604 in 1922, compared with 
£4,936 in 1921; the practice obtaining in 1913 of publishing 
advertisements in the Journal has been reverted to. The Insti- 
tution's contribution towards the publication of Science 
Abstracts was £1,085 in 1922, compared with £978 in 1921. 

It has not been possible to complete the revision of the 
Wiring Rules during the session under review ; it is hoped that 
the Model Conditions of Contract will be published shortly. 
Some progress has been made with the preparation of 
a scheme for the establishment of a British Electrical Prov- 
Ing House, and a scheine to give effect to the voluntary regis- 
tration of electrical contractors has been approved by the 
Council, which has also appointed a Committee on Electricity 
in Agriculture. 

The Regulations Sub-Committee of the Power Lines Com- 
mittee has been given the status of a committee under the 
name of the Electricity (Supply) Regulations Committee, and 
ав а consequence the original Power Lines Committee, together 
With its two sub-committees (wavleaves and factors of 
safety), has been dissolved. A set of draft regulations for low 
and medium pressure overhead lines was, together with a set 
of draft regulations for high-pressure lines, submitted to the 
Electricity Commissioners fcr their approval. The Committee 
18 now considerina amendments to the Board of Trade Regula- 
tions to enable the Council to submit a report thereon to the 
Electricity Commissioners. 

The Committee of the Irish Centre has appointed, on behalf 
of the Irish Free State Government, a committee to advise, if 
requested, the Irish Government on mutters concerning eler- 
trical engineering. 

The scheme for the issue of certificates and diplomas to 
students who are trained and pass certain examinations under 
conditions approved hy the Board of Education and the Insti- 
tution, which was approved by the Council last session, has 
since been approved by the Board. The Joint Committee of 
representatives of the Board of Education and the Institution 
provided for under the scheme has been set up and certain 
courses of training and examination syllabuses and schools 


have been approved. It is expected that the scheme will come 
into operation for the educational session of 1923-24. | 

An LEngineering Joint Council has been set up, the constitu. 
tion of which is still under consideration. ‘The Electrical 
Hesearch Association bas made good progress on all the re- 
searches jn hand. The Institution has increased its annual 
subscription from £20 to £300, a corresponding grant being 
obtained from the Department of Scientific and Industrial 
Research. 

Progress in connection with the standardisation of electrical 
materials and apparatus has been steady during the past year 
und eight British. Standard Specifications have been issued. 
Progress has also been made in the preparation of the list of 
terms and definitions for use in electrical engineering. 

The Committee of Management of the Benevolent Fund of 
the Institution reported that on December 31st, 1922, the 
capital account of the fund stood at £9,969, and the accumu- 
lated income at £1,463. The donations and subscriptions to 
the fund in 1922 amounted to £2,399. In the course of the 
year 40 grants were made to 16 persons, amounting to a total 
of £776. 

The annual accounts of the Institution for the year 1999 
show that after making provision for contingencies there is a 
margin to the good on the revenue account for 1922 of £862, 
which has been carried to the credit of the general fund, and 
compares with £639 in 1921, an increase of £222. The revenue 
amounted to £35,659 and the expenditure to £29,593. 

The standing committees of the Institution now number 16, 
the sectional cominittees 5, and the special committees 8; in 
addition to the Wireless and Informal Meetings Sections of the 
Institution there are now 8 local Centres, 4 Sub-Centres, and 8 
Students’ Sections. The number of bodies on which the In- 
stitution is represented is 43. 


—Á 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name 
and address in our possession. 


Prospects for Electrical Engineers in Canada. 


Since the appearance of the above article in the ELECTRICAL 
Review on April 13th I have had numerous letters from 
readers requesting further advice. These letters may be 
divided into three classes :— 
| а Men who desire to obtain a position before leaving Eng- 
and. 

2. Men who need assurance of securing a pcsition imme- 
diately upon arrival. 

3. Men who enclose testimonials with a request to be placed 
in touch with suitable vacancies. 

I regret that I cannot hold out any hope to any of these types 
of inquiry, and would answer each class as follows :— 

1. It is quite impossible to secure a position in Canada, 
whilst residing in England (unless sent out by an English 
firm to its Canadian branch). 

2. Immediate positions upon arrival cannot be guaranteed. 
Some find positions within 60 minutes, others take about six 
months. A friend of mine arrived 18 months ago, was unem- 
ployed two weeks, took a job at $25 per week, and three 
months later was engaged at $4,000 per annum. Не had 
special qualifications, but he took a chance, feeling he couldn't 
be worse off than in England. 

9. This class entirely fails to grasp the spirit of the country. 
The presenting of testimonials on behalf of an applicant (by 
a third party) would be equally ineffectual. A personal inter- 
view is imperative. In an ordinary business way we think 
nothing of making a trip of a thousand miles, merely to obtain 
the benefit of the per&onal touch. Whatever splendid testi- 
monials the applicant may possess, he stands little chance 
against the "' man on the spot." Furthermore, the applicant 
would need to be a regular '' wizard " in engineering before 
a busy executive would be likely to suffer any inconvenience 
for a period of eight weeks before he could even see upon 
what he was investing his dollars. 

It is the boast of the country that we '' act quick "'; there- 
fore the leisurely method of engaging in a prolonged corre- 


spondence with an applicant at the other end of the world is 


not likely to appeal to the imagination of an employer. 

In passing, I might add that there is an acute labour short- 
age in the U.S.A., but no more English can be admitted 
before August, as the quota from that country ìs complete 
for the current vear. Canadians are not subject to such re- 
strictions. (A hint to the wise will suffice.) 

‘The object of my article was to create a word picture of the 
conditions in Canada, and the possibility of suitable persons to 
fit themselves into the picture. 

I have already written to several of the gentlemen who 
have honoured me with their confidences, but I realise that 
the task of replving personally to each inquiry would absorb 
more of my time than I can afford to devote to this corre- 
spondence. "Therefore this letter must suffice as my general 


advice on this subject. 
Geo. R. Archd à 
Toronto, May 10th, 1923. n 5 
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Small Power Stations. 


In your issue of May lith you publish an article by Mr. 
Нам кп» under the heading of “ahe Financial Aspect of 
Small Power Stations.” No one appears w have written criti- 
cising this arucle, and I do not think such an article should be 
allowed to pass Without serious correction, or 1t might be pre- 
suined that the estimates and deductions were not contro- 
vertible. Anyone who has made a special study of the capital 
costs, and more nnportant still, the working costs, of electricity 
supply for small townships, will have much to say. 

From the estimates I judge that the town under review has 
a population in tbe neighbourhood of 14,000, апа the capital 
proposed is not far out in the aggregate, but the various Items 
are 1n some cases very wide of the mark. For instance, land 
£200 15, I should say, an absurd. figure. somewhere in the 
neiihbourliood of 2 to 24 acres. Buildings apain, unless offices 
ure supposed to be included, 15 extravagant. The battery men- 
tioned is very much too small for economical working con- 
ditions. | 

To work a supply їп a small town economically depends 
entirely on the load factor of the plant working, and not nearly 
so much upon the load factor of the station. With ample 
battery plant 1t is possible to so arrange the running of the 
plant that it is always working at maximum load factor. It 
is the mistake made by nearly all the sinall towns by having 
too small a battery that is the principal cause of high cost. 

The estimated annual expenditure again lends itselt to much 
eriticisimi Evidently the intention is to run machinery for 91 
hours per day, Judging from the chart; for such а small 
station this would be the very worst engineering advice pos- 
aible. Labour must be kept down. With an output such as 
that specified my estimate of working costs, 1f. the plaut was 
kaud down to my specification, would be on the following lines, 
and 1 should be prepared to guarantee the result :— 


Directors 2 ... £200 Repairs a ы .. 200 
Engineer and manager... 400 DU 
Lineman and mate .. ИЮ £3,250 
Power-bouse engine en- Overhead Charges. А 
gine driver and cleaner 0 Clerical Assistance e £2) 


150 Insurance : | Rates and l 
taxes, stationery, &e.... 600 
ton БЫ : . 1,500 


Oil stores 2.  .. — .. X e £4,100 
showing a reduction in working costs of £1,530, or a gross 
protit of £4,202, as against £2,462 stated. Ma 

For a town of the size I have assumed, which is indicated 
by the capital proposed, the output of 394,200 units sold would 
amount to no less a figure than 25.1 per head of population, 
which again seems to confirm the assumption I have made as 


he size of the town. 
to the size of the J. E. Stewart, M.Inst.C.E., M.I.E.E. 


Llanelly, May 25th, 1923. 


Watcliman ek oe 
Ou fuel, at £4 10s. per 


Trading Organisation. 


IT read with great interest the letter from Mr. W. F. Higgs 
under the above beading in your issue of the ]5th instant. 

The pointe raised in this letter are. of vital nuportance to 
those who are anxious to bring about an improvement in the 
relations between the various selling. organisations of the elec- 
trical industry. The questions raised. will have to be answered 
before any real progress can be made, and for tliis reason we 
should welcome the other man's point of view. I agree that 
healthy competition is the making of industry, and во far as I 
understand this movement, there is no desire to interfere in 
this direction. or to form anything in the nature of a combine 

І beheve the sole objects for suggesting Joint. organisation 
are to establish umform and. reasonable discounts, to ensure 
electrical poods bemy supplied. through legitimate. trade 
channels, to prevent unnecessary overlapping, thereby reduc- 
ing cost of distribution. and ultimately securing reduction in 
prices to the consumer, preference to be piven to British manu- 
facturers Where possible but with no idea of increasing prices 
to the consumer. 

The analogy drawn by your correspondent between acces- 
&ories and motors 18 rather interesting, I feel sure his con- 
cluvion " that. there в not one wholesaler in this. country 
to-day that could give a stock order for twenty 10-h.p. motors 
at a time’ is wrong. In fact, I know plenty of wholesalers 
and even some contractors who could place orders of this size, 
provided always that suitable. terms were offered and they had 
the security that the inanutacturers would not endeavour at 
every opportunity to short-circuit theim by taking orders direct 
from the user without even covering the contractor for a 
reasonable margin of pront. Tt is because of this insecurity 
that many wholesalers and contractors are being driven to sell 
Continental motors which are coming in increasing quantities 
from abroad, the prices of which enable these middle-inen to 
compete with British. manufacturers and secure orders at а 
reasonable profit. which thev otherwise would not get. Many 
cf these middle-men would. never have entertained foreien 
motors if the British manufacturers had treated them rightly. 

In recent Press articles and letters there has been a tendenev 
to look upon the wholesaler as an unnecessiry part of the sales 
machinery, and it is tune that those people who make these 
fash stutements were corrected, 

The wholesaler would not be in existence to day if he were 


not necessary. He has played bis part in the past, and will 
continue to do so in the future in spite of all that may be said 
to the contrary. Like the poor and the plumber, the місе. 
saler will always be with us—that is, the genuine wbolesiier 
Who carries reasonable stocks. 

Like the contractor, the wholesaler is often saddled with 
the faults of those who are not quulified to use the title, and 
this is where we get back to the question of Organisation, 
The type of wholesaler about which we all complain would 
not have been in existence if certain manufacturers had 
refused to give them suitable terms until they could confurin 
to the requirements of a genuine wholesaler. The same 
applies to contractors who are obtaining factors’ terms from 
коше manufacturers and who pose as semi-wholesalers to the 
detriment of genuine wholesalers and their fellow сопігасісге. 

It is with the object of rectifying all these faults and met- 
ing all these complaints that certain members of the electrical 
industry are endeavouring by some kind of organisation ty 
deal with them; hence the publication of the E.C.A. manifesto. 


Hull, May 22nd, 1923. T. Beadie. 


Low-Temperature Heating. 


Your article on low-temperature heating was particularly 
interesting to myself, as 1 have been experimenting with this 
method of heating for over two years, but not on the sume 
lines as Mr. Grierson. My experiment has been with the 
same inethods as those adopted in the case of steam and hot 
water, and my invention has been the combination of a suit. 
able electric heating element with iron piping. The pipes are 
run round the skirting-boards of rooms, each length of piping 
having its own ч во that a room may be heated trom 
three or four points, causing a complete distribution of heat 
over the whole room. 

The results have been extraordinary, as I have proved that 
With 0.6 watt per cu. ft. I can give a minimum of (à) degrees 
of temperature over the whole room; also like Mr. Grierson I 
can warm any section of a room by means of tubular radiators 
Which I fit in recesses, bay windows, &c., or by portable 
radiators of the same type. I have proved that with this 
method of low-temperature heating the whole of the room is 
well heated as stated to 00 degrees and over, and that the 
saving is approximately 60) per cent. over the consumption of 
electric fires or radiators. I have also tested the element to 
different. heating degrees on the outside of the piping, and 
have reached as high as 650 degrees, which has been required 
for special purposes. 

The low-temperature heating in my tubular system is 
usually supplied at 150 degrees on the outside of the pipe, 
whjch is the correct heat to dissipate in the room to the best 
effect, but I can arrange this system to give at any moment 
the heat required at any portion of a room. 

My leaflets will show the principle adopted, and I shall be 
pleased to explain the system to anybody interested. 


John Lightfoot. 
Manchester, May Brd, 1923. 


Electrical Prospects in America. 


Would you please inform me, through your paper, in what 
condition the electrical trade is in America at the present titne, 
und Whether there is likely to be plenty of work for some con- 
siderable time or not. 

Old Reader. 

May 27th, 1923. 

[А similar inquiry haa been received from" Ex-Service ” 
The matter is referred to in Mr. Archdeacon'a letter on Cana- 
dian prospects on p. 877. Possibly some of our readers wiil 
kindly help our correspondents.—HEbps. ELEC. Rev.) 


Electricity in Iron and Steel Works. 


Т notice an article in your issue of the llth inst, headed 
"Electricity in Iron and Steel Works.” by Mr. C. A. Ablett, 
M.Inst.C.E., and in the second paragraph it is stated that a 
kWh can be produced for 0.2d. at a load factor of 65 per 
cent. No information as to the cost of fuel is given. He 
then goes on to state that at another load factor, 21.5 per 
cent., the cost would be 0.074. per kWh for fuel, and com- 
pares this with a coal-tired boiler giving 0.424. and usri. 
respectively. Such statements аге very misleading, and of 
doubtful honesty, no cost of fuel being given, or measure of 
fuel consumed. Taking coal at present prices, and taking the 
consumption met with in actual commercial power comp ny 
practice as being attainable at a steel works, the cost of fuel 
would be as follows: 2.2 Ib. fuel at 18s. per ton, equals say 
(93544. as against 42d., and soon. The author evidently over- 
looks the fact that the economy to be obtained in a works from 
running any machinery depends on the load factor of the run- 
ning machine and not the load factor of the whole works. 
Many mistakes have been made in works on account of net 
bringing in a specialist to advise. It is a very serious matter, 
but because the whole power cost in most worka Is such a small 
percentage of the total costs it is dificult to move the " powers 
that be," possibly principally because thev do not went to 
tread on someone else's toes by employing someone outside the 
Works to advise. 
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In one case I offered to save а minimum of £1,000 in a year 
with no fee and without necessitating alteration or addition 
to plant, and I wanted 10 per cent. of all I could save above 
that figure, but nothing came of it; why? Engineers trained 
in modern electric power operating could do what I offered to 
do. 

But to get back to the article under discussion, the author 
fills it up with arbitrary statements of costs, most of which are 
controvertible. Such a paper is a danger, ‘and in my epipion 
not ап assistance, to engineers or the industry. 


J. E. Stewart, M.Inst, C. E., M.I.E.E. 


Llanelly, May 26th, 1023. 


7 


Small Village Lighting Schemes. 


The writer noticed in your issue of May 25th, Messrs John- 
son & Phillips’s advertisement for cables on page 8, m which 
they mention “ A Village Electricity Scheme," claimed to be 
the first of its kind North of the Tyne. With all due respect 
to Messrs. Reid, bFerens & Co., and in justice to the New- 
castleton Electric Supply Co., the writer begs to contradict 
the statement, and in the hope of developing this useful in- 
dustry he will give details of the scheme, which is claimed to 
be the '' first,” and also the most unique. 

In September, 1921, a few tradesinen of the village—of 850 
inhabitants— were approached by the writer re such a scheme. 
in February, 1922, the work was entrusted to him, and with a 
capital of £1,000 the whole job was carried through. — In 
May, 1922, the company was registered as a private limited 
company, and in the same month an inaugural dinner was 
given to which an invitation was extended to business men 
of near-by villages, amongst whom were the gentlemen who 
are now directors of the Wark Electric Lighting Co.; they 
were so lmpressed by the job that they asked the Writer to 
address a public meeting, which, together with Messrs. Edison 
and Swan s Newcastle superintendent, he did. At Newcastleton 
a small galvanised iron building contains two 4.5-kW sets, 
with a 100-АҺ battery panel, battery charging panel, and dis- 
tributing panel with change-over switches, enabling the opera- 
tor to switch either set on to either circuit of the overhead 
mains or on to the battery charging circuit. There 
is also a Board of Trade panel, containing automatic circuit 
breakers, earth leakage indicator, and watt-hour meters. The 
generating sets are Aster-Ediswan sets running on puaratiin, 
and these sets—although they are single-cylinder engines—are 
run direct on the mains with every success and without flicker. 
The writer cannot speak too highly of the combination of 
engine and dynamo, which is, of course, compound wound. 

The company has erected 30 poles and lighted the village 
. streets with 21 60-watt gastfilled lamps, all within the limits 
of its capital. The first year is now completed and has shown 
a great success. All material is by the Edison Swan Co., and 
all wiring was done on the Edison-Swan wiring system. The 
price charged per kWh is 18. As the plant is now fully loaded 
the company will have to contemplate an extension of plant. 

The writer has made a study of this class of work for many 
years, and is now confident that such schemes in small towns 
and villages will not only add to the comfort and conveni- 
ence of the inhabitants, but can be made to pay those finan- 
cially concerned. 

The whole secret rests in the fact that no capital is sunk 
which is not earning revenue—in other words, a plain, cheap, 
and good job without any elaborate lavout. 

Wishing success to all such undertakings. 


C. Wood, 
Engincer, Newcastleton Electric Supply Co., Ltd. 


Newcastleton, May 90th, 1923. 


A Broadcasting Problem. 


In vour issue of May 18th, 1923, under the designation of ' A 
Broadcasting Problemi," several theories are put forward in 
explanation of the overhearing on a near-by three-valve set of 
a remark made by a lady wearing the head receivers 
on a crystal listening-in set. To telephone engineers this effect. 
is known as induction, and in the early days of telephony gave 
considerable difficultv, as conversations on one circuit could 
be heard on adjacent but entirely separate circuits. These 
effects have still to be guarded against by special methods of 
construction and circuit arrangements, which now are 
standardised. 


In the case in point, when the diaphragm vibrates in 


response to the voice or other sounds minute currents circulate | 


in the crystal detector circuit, which includes the inductance 
coil attached to the aerial, and so produce very weak induc- 
tive effects on the adjacent aerial of the three-valve set, where 
they are amplified and reproduced sufficiently loud to be heard. 

There are many listeners-in who hear strange faint voices 
occasionally, These usually have aerials in the neighbourhood 
of telephone overhead routes, and the cause is similar to that 


already explained. 
Joseph P. Price. 
Croydon, May 26th, 1923. 


LEGAL. 


Bodmin Electric Light Company Fined. 


Ас̧сокріма to a Truro newspaper the Bodmin Electric Light 
Co. has been fined 5s. on four summonses for employing two 
lads under 18 years of age after 8 p.m. and for employing the 
same lads on Sundays.—Mr. W. E. Harding, H.M. Inspector 
of Factories, Plymouth, mentioned that the charge was not of 
employing illegally, but of being the owners of the premises 
on which young persons were employed illegally.—Mr. M. F. 
Edyvean, defending, said the company had instructions that 
young persons could work until 10 p.m. in electric light works 
if a form was sent to the inspector of factories.—Mr. Harding 
replied that the form was not sent. The form applied only 
to persons between 16 and 18, and it could not have applied 
to the vounger boy. 


T 


NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHRD.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DRLL AND 
Sr&rHeNs, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 


]2.9w;. *'* Electric transmission of power." A. M. Taylor. May 14th. 

12.809, “ Thermo telephone receiver." Е. D. Young. May 14th. 

12,814. “ Voltaic cells and batteries." A. F. S. Rowe. May 14th. 

12,83). “ Wireless receiving apparatus." A. Connolly, J. Connolly, and W. 
Connolly. May 14th. 

12,834. "' Electric. heating devices for singeing hair, &c." J. W. Barnard 


and T. C. Dawkins. May l4th. 


12,847. '' Tuning wireless receiving circuits.” H. F. A. Sanderson. May 
14th. 

12,849. “ Telephonoyraphs, &c." A. F. R. Cotton. May 14th. 

12.859. '' Resistance control devices." H. J. Wiegand. May = 14th. 


(United States, May loth, 1922. 


12.962. *'' Rectifying apparatus for alternating electric currents," Hewittic 
Electric Co, Ltd. May 14th. (France, May 15th, 1922, 

12,872. '' Dynamo-clectric machines." W. H. Dean. May 14th. 

12.894. '' Electric resistances.” Н. B. Clapp. May 4th. 

12,885. ‘* Submarine sound receivers. C. P. Ryan. May Ith. 

12,834. '* Electrically-operated motorcycle.’ Bullo-Fahrzeugbau Ges. 
Мау Ith. (Germany, May 12th, 1922.) 

12,895. “Closed receptacles." British Thomson-Houston Co., Ltd. (General 
Electric Со.). May 14th. 

12.910. *' Radio-telegraphic aerial supports." H. Caen. May 15th, 

12,910. ** Radio-telephonic inductances.” H. Caen. May loth. 

12,913. ‘ Telegraphic transmission of pictures." E. E. Fournier d'Albe. 
Мах loth, 

12.21. “Contact breakers for engine ignition systems." H. B. Stocks and 
Н. R. Stocks. May loth. 


12.957. “ Locking electric lamps in holders, с." J. A. Orme. May 15th. 


12.900. ‘ Wireless detector." R. Blakoe and H. A. H. Duncan. May Lith, 

12,984. “ Method of opening electric incandescent lamps." General Electric 
Co., Ltd. May D5th. (United States, June lst, 1922. 

12.994. “ Frequency жа transformers." W.  Dornig. Мау 15th. 


(Germany, August 9th, 1922.) 

12.995, *' Circuit arrangements for frequency-multiplving transformers." W. 
Dornig. May 15th. (Germany, November 29th, 1922.) 

12,997. " Electrical apparatus." W. A. Appleton and J. Joseph. May 15th. 

13,006. ** Undercutting electric insulation in commutators of dynamos, &c."' 
J. W. Gee апа W. F. Higgs. May both. 


13,032. “ Wireless receiving apparatus." A. J. Barnett and S. Jonas. 
May Loth. 
13.004. “ Thermionic valve devices," С. C. Beddington. May loth. 


13.037. " Electric resistance units," Ward Leonard Electric Со. May 15th. 


(United States, August 24th, 1922.) 


13,042. '' Mountings for electric lamps." R. E. Lambert and Lamberts, 
Ltd. May loth. 

13.061. “Crystal detectors. for wireless. telegraphy, &c." H. Hardware 
and F. Winstone. Мах 16th. 

13.072. “Sparking plugs." T. Brown. May 16th. 

13.084. ‘ Sound-reproducing apparatus." — A. R. Kahl and Sir W. Noble. 
May 16th, 

13,085,‘ Electric relay for telephone systems.” J. E. Collyer and Coventry 


Automatic Telephones, Ltd. May leth. 


13,101. “ Device for preventing oiling-up of sparking plugs." M. Drys- 
dale. May l6th. 

13,106. “ Contacts for wireless crystal sets," D. R. Cochrane. May 16th. 

13,113. ‘ Electric measuring instrument." W. B. Good. May 16th. 

13.116. * Accumulator grids or plates." J. M. Бигпе and W. Haddon. 
May 16th. 

13,117. ‘ Unit for accumulator plates." J. M. Burnett and W. Haddon. 


May 16th. 
Burnett, J. A. 


13,118. © Accumulator plates.” J. M. Fullilove, and W. 
Haddon, Мау 16th. 

13.119. “ Accumulators." J. M. Burnett and W. Haddon. May 16th. 

13.128. '' Electric terminals, &c.” H. J. Betts. Мау 16th. 

13,131. '' Receiving apparatus for wireless signalling." R. H. Barbour and 


Electrical Apparatus Co., Ltd. May 16th. 
13,133. “ Means for producing variable electric frequencies.” 
Cotton. May 16th. 


> 
A. F. R. 


13.135. "'' Electric ovens." C. R. Belling. May 16th. 

13.136. “ Electric heaters." C. R. Belling. May 16th. 

13,140. '* Method of charging electric storage batteries." Е. Pohler. May 
16th. 

13.142. “ Variable condensers.” G. Seibt (firm of). May 16th. (Germany, 
May 30th, 1922.) 

13,145. '' Telephone systems." С. Berner and A. Clifford. Мау 16th. 

5 151. “ Intervalve transformer aystems for use with thermionic valves.’ 


E A. Graham and W. J. Rickets. May 16th. 
Bus " Electromagnetic clutch and variable-speed gear.” A. J. Fippard. 
May 16th. 
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11072. ' езт бонна rs for telephony and wireless signalling." M. Cooper, 
Moa анка С. F. Hurst, ond A H. dris May 161. 


МӨ 7 Blt te һе, &c. British Thomson-dMouston Co., Ltd., and 
A.N —-LbatetGer udi Ма» loth. 


BS Veg " betre heaters. British Thomson-Pouston Co, Ltd. (Inter- 
national General biata Сол. May turh. 


Fi, 1e, ** Control of petrul eupply and magneto of motorcycles, &c." А. J. 
Marshall. May Doth, 


13.178. б" Automatic brakes, clutches, and starting devices for electric 
moters. © H F. Dame, May 17th. 


КӨРӨ ** IEnsulatiorf. for storage batteries. Svenska Ackumulator : Aktic- 
lieet Jungner, Mos ТВ. мм ееп, [кее г 2th, 12!) 


Pade hrec Qe tes toes don Wore dees te lege phs, de М уот Bros, 
Ped. and C J © Меч May bth 


14 t's, ne Кесер ШИТ for wate dess tel. гр. А 1a G. E. Tha he 
ter Mov ]?th 


DUNS INI enmt eisctpeiesmoagnets 7 P. F, Morris and А. 


Revelh a Co, іг. мд rth, 


КЕ? "Ан кән лдар nt meters for сойли пее х, &‹ 7° W. А. 
Legen. Mo i? th. 


ВФУ tto bebe teen eners, AUT WS К. 
Ste jenes Му 17th. 


10919. 7 Woreless tuning уне” W. G. Aston., Mav 17ih. 
ZERO рена valhe bolders” NS KE хае. May Fih., 


1049 Pherae valves, AG? WS H, Dounon and J. Robinson. 
Mas Eth, 
per» Мору vab s А, Сао. May Iih. 


ol КОТИ tor preta ting electoe- uiri nt networks J.. E. Pollak 
(Не se В Bestes be on Мет, M:seenatna Вана ky Maiy 17th. 


Rather, Fo OA. Jones, and 


Po VR C db be romagna ic. separaten ог concentration of minerals.’ W. М. 


Меге у. Mas 17th. 


E1255. bb tere motors,” 
Маан. May 2% th. 


Pb ead Мал s Swiss, ae tas, NU Brosh Bhbeomson-Iloustun. Co., 
birdy and А М Килт, Mis Hab. 


LE 01S peste ter ОТОТ Apparatus, 
(E an annu Joh bh, ә?) 


E209 Me is Bon соге бар vacuut in N ras tul& s 7 WS ES Schol. 
Ms th 


3.2 t erible «ал hamps.” L., 
Miss Dh, fresa 


1.100. ee Controlling, Ac 


і... гп VPelegraph Co., Lid., amd H. V. 
No Je Manchin. May ТЬ. 


Rosengart, May ivth. (France, 


‚өне kbs © \\М d. Jones. May ISh, 


ER. NN aeesdra wing ome hams, Westerein ссе Co, Ltd. (Western 
bhatri Co, lm}. M aN ish. 


RIRS. t Sinong apports OW }, Bolvbhenk. May Ith. 


К< O Deviens tor displaying and vending wireless crustal’ Cl J. 
Ceoburen. Mas Path 


BS bh. "тс ceiling Lamps for motera ars" М. асот, May DI8ih. 
3 Petephane receivers. J. А, Fleming. May Mth. 
13:518, 8 Control of. trains, &c." А. К. Angus. Мау Тм, 


14.344. I Reuse nerating electric ecl W. Naor, Н. К. Foster, aod W. G. 
Mhaire ~. Maas }юһ. » 


145452. Y Laying tramway, Xe, (nn ks fo Harv amd RO IL Крол, 
May Ім. 


14.596. '* Means for connecting telephone, Neu теа © V. C. ||. 
Gibson. May Imi, 


L4, 2, Маза, couple for rabot Кр зру, ALC 6 E. Dix kr, H.C 
Ны. Н, and Hogarth Киши nng Co. May mth. 


F3... '" Starting devines for. electric mors." J. EL. P. Mocnair.. May 
Iah. ` 


йыр, Hae bes receiving sens L. D. Hull and G. M. Wright. May 
Isih. ` 


Lw O Wireless telephone gec dvers Sor. 
Mss doth (белеке, Mas ith, |02?) 


{А 1 Vibrator diaphragms,” Sen, 
Peel thee, Moy Anh, pma 


504. "Detectors dor cadiotelegraphic, Ае. apparatus А. B. Elburs. 
Ma і: 


Fig. Ееее plug and socket couplings. T. EL. R. Cooper. Мау ТМ, 
p tw. оте реппаге eelis.” L. Darimont, Mas Lth. 
ТИ. [чити switches. E. Dobson. May INth. 


Егаг хе R.c«dio-Electrique. 


Frangais Radiol. үче. May 


PUBLISHED SPECIFICATIONS. 


The numbers in. parentheses are tho«e. under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


2922. 


Seemed OP tee BF oul dinamescfetrs ПЕТЕ hinns 7 [E Stevens and 
Propre Camber amd Pong ning Co, Lid, November Ist, p]. (196,1446.) 


* 


A922. 


Phe 07] cre mash OW OW дета из August batb, 1922, (1296,68. 


AD = M з Pb othe ton: р! м ad usto nt of КЕТТИ хуу." F. E. 
бона ot bo J Rob Joaosry $h, boxe (рь GLG 

t^ UM yah ture eb cles ti insulating sheets o6 Laverna? Naanmloozc 
\ они һар Phiips? Goorinatnpeotabrie ken, ишиң Sth, bel. (14,4%), 


Je 0 07 d decns Пинг” UN Wartho January ork, LRI, 074.613.) 


254! ТИИТ Pe Китер Seems Western Lb nien Pele praph Co 
wed PON dei Jouan 2 t. Det (db emn] 

268 UN ae bis ed (e aee ad өю? € B. RKestios and U. Beaton, 
J. ory ur E іе гі ч, эм | 

КИРИ б АМ, ак» os ors мир saaken СОҢ. Bior tk., Y отр. 
peo. rS de abe жш, 

lee] ртр еа sape s зөт” чаре, Baos & Co, lid, and 


п 4 We! 197 001 4 


Mm" | ба бе| н! an] mie har: 1! eigyr tton. — er POINTS Em ТАТАЛ Р! загс 
Fes ее |, |) р М €. M ant боео, Crd, PA charm 5 


ANS CN oal oa М и «, Ман, STAT ry Wed qp АКП E S) 


betuasts „1] Jr 


, 74 
VW ` ben bo gt oer ras портр maler cQ onst the ernen el ар 


' г t б, d a fhe {зам w аф gs аб abr atep TIN condim cf the 


K | = be bee ary w Ep Vite лу te DR se AZ ШЕЛ 
zn E "n li * (a pu ind teo БЕ fing Mont, fee rhe on 
Сеа б а Н о Ңң bd 45 \ ЖАТ tah КА 
1^. » 
VL . r А x р 
ЖУ э е Жие ырын А |] Mh sea рар Produce. 


Oras tat. түз beter ye sth dpt (pn "зм, 


ЕА! ms г! l anin hb arg: Ve ete '' T Nn Kenni “Эз "utt (р! Рек! 


t.’ з" 1 bebe cues, Dn ] Peak, 


3.761. ' Ebeteical plug contacts," D. Lodder and G. Verdonk. jun. Fet- 
ruarv Sth, IRA. (175,280.) 

34,507. Y Nehteular head-lights, searchlights, and the Nike.” Fdison Swan 
Ebatrie Co., Lid, and C. t. Hiau. February 9th, Ро. (07,060 : 

3,56. Changeable electric code. swih." J. А. E. А. Bils. Februar 
loth, 1922. (197,040) 

4.79. *' Flectric. time switches." J. Clifton, J. Robinson, and J. Spencer 
February 13th, 1422. (197,052) 

43351. ** Telephone systems.” D, C. Crowe. February 14th, P8022. (190 Ge | 

3.41. IU Electro-deposition of metals. T. W. S. Hutchins. February 157. 
ees. (197,0; ) 

$B“ bleeutic switches." 
(0125,72 ) 

ROM Lamp fittings for 86H epropelled vehicles 7 
Houston Co, Ltd , and. L. Griffiths. Б гага ТЫ, p 

4.615. et I lee trical resistence thermomet re? А. W. 
Ме йеп Cop. February 10th, pps. ЕКЕ 

4,234. U Receiving apparatus for wireless and ether tuned мера" 
J. B. Bolitho. February 20th, 1922. (Cognate арриса пот J03 22 pee Weed 


Hort Manufacturing Co. Febriuars 265, Met 


Porotash | tme 
[197.020 | 


Maths Мале. 


5,000. Tnsulators for supporting electric conductors," R. J. Raula an 
А. dE Roedbng. PFebrues 2b, lüUz2. 97,079.) 

5.170. " Electrical instruments and. tbe like." €. PS Каси and М. К 
Barker amt М. G. Jones. Febru у 22nd, MRR2. (01207,0841 

BUS. C* Electrically cheated tools.” British ‘Phomson-bousten Со, Lt! 
(General Тее Coa: February Jord, 1222. (107 087.) 

SHO, CU Fuses for ase in electrie wiring systems" F. C. B. € hasc. Fev 
cuary ed, 1922. (197 08.) 

3,549: t Telephone exchange systems; Western Гесс Co., Lid. Wev 
ern Electric Con Inc). February 24h, 1922. (M17 083.) 

as. Ut Headlights or Lamps for inetor-cacs and [lik vehich PF. J 
South, February 23th, 1022. (197 065.) 

5,63. tt Nie des telegraph and tele phone evstemss Н. J. Wormer are 
Y. И. Kinman, February 25th, 1922. (17,098) 

072. 1 4 hermostatie electric cireuit controllers.” Bates The mwe» 
Houven Co, Ltd. (General Electric Со), Marca Est, 1922. "EA 1o) ) 

(DS ** Cubicles or cells for enclosed electric. swit Nye.” A. F L 
Scanes, E. E. EF. Pilcher, and Metropolitan: Vickers Blectriced Co., Lid. Man 
did, өз. (197 109.) 

6,734. 1 Controllers: for electeically-operate d cranes, hoists, and the hke 
N. G. Langrish and Ab tropolitan Vickers Electrica Co., Lad. Маа rin, 
peo (TNT DNS) 

ко. " Coil ignition systems for mulii«sldinder internal ombres rion е 
gines" N. A. Biak and J. W. Coward. Marsch 2Uth, p. 00997,1434) 


MEN CU Inductances i" А. Onwood, March 23ге, 1022. (7,101031 


wm oU Electric elaks.” 1, 4E М. Нин. September. Anh, IRI 
(15,274 ) 

MOT "Electric protective devives. ©, J. Rixen. 
(V7.1 66.) 

supo U Controlling means for moter-drivea pumps. New Беа сео к 
Supply Cos Lil, and Н. €. E. Jacoby. March Amb, 1922. (Lo) 

Өлө. Cf Electric induction furnaces. Vacuumschmelze Ges. amd. Dr. W 
Rolin, Marchi Жм, 192. 097,105.) 

о. Mounting of pointers or needles in galvanometery and other ins! u 
ments. British. Thomson-Houston Co., ИЧ, (General Eleciri Coj. Apes 
Brel, odes qud.) 

W925. Vems for ebetrie storage batteries. Lol cs Unitd b vx 
Works, Ltd., and R. E. Beswick. Apel Tt, 1922. (1.1060) 

10:231, t Spark plugs." W. ЕК. Hills, W. Н. Chard, and Ө, S. Lasti-7 
April 10th, 122. (197,165.) 

10,498, " Electric switches," J. B. Tucker. April. 1th, 192. (097,087 

10.946,“ Electrodes for. electrolysis." R. F. Woodburn. April 19h, bee 
1197.170.) 

10.987. II Electric switches." A. Р. Lundberg, G. C. Lundla rg. P. | 
Lundberg, and G. Pegg. April Lth, 1р. (197,171) 

11806. Drv batteries” G. R. Наутоп, April 28ih, ТЭШ Aw DO. 

)12.088,. ** Selecting switches" Western. Electric Co, Ltd. (Western bin. 
tric Co, Ines April 298b, 10920. (187,185) 

12.861. SS dEgnition magnetos for internal«ombustion. engines" H. ba 
and J. HE. Chanbo, May 6th, 1922. ОҒ, Юю.) 

13,422. М dding o electrodes; А. P. Strohmenger., May. 12th, 192 
(Lue 196.) 

14,050. “Electric accumulators өг storage batteries" H. Leitner, M 
Path, PR 4072041 

{өн t Eb trical fiequenev meters" L. ХМ. Reddic (OMe tne Меза! 
Панаме). May eth, 1422. (197, 209.) 

[эн Бона contact mokers for use wiih the steering wh od 
meter and other vehicles; E. А. А. Mignot, June Eitb, H21. beh. 


March. Lath, 127 


, 


Ja. 729. Марла for ase with ships’ tek graphs." IW Mor 
Jul deb, MESS (07.248) 

PI war. бөти device for miners? ib ti Lamps." Concordia. biek 
алма, ARG Ges. September 20th, 1921. Pst ath) 

S244. 8 Means for tescing the ignition systems of internataembestir 
engines €. E. бохана and C. Шле. Augast Doth, D922. T As 


25.4078, "Apparatus for autoinctically operating electric switches of ee 
тн «ленет pumps" E. М. Ba Ме and. Macher A Piatt, Lid. September 
иһ, d". Pe A) 

Өөн. Device tor enabling ignition asd tke cows and sparking Му 
to be tested and adjusted." RoW. Sanders. October Zoth, ER. ad 6v 


350344. 11 Owe rt add supply systems for eiecti (ioctioni" O. Kurz. Mor 
eth, PEE (уинн д арр спой on. 126209.) ГАЮ ) 


2993. 


5.Wd. 8 Loop antenne 7 Marconi's Wirel ss Tcl graph Со, Liv. Mr» 


Lath, X. cho ol ) 


The Russian Electrical Industry.—No sooner was the AF- 
Russian Share Co. to Finance Local Electritication (the Biek- 
trocredit) formed, than applications arrived. from all quert гу 


‘for facilities to electrify, but generally the estimates of oust- 


proved to be tea bigh for the interested. establishments te 
enter into engagements Thus, for want of eustenie tà thete 
are abnormal sto ks at the factories; At tlie miens pt; sass t 
Russian journal, the electrical trusts have 2i 6n pp c vr 
roubles’ value ef machines of 200. KW capacity ar h-s; pete 
гоп е value 1n installation equipment; and оиго 
value 1n insulated wire. The question remains one of tinit« 
to enable work to be done and reduce the stocks at fact res. 
so that these mas obtain funds to carry ou. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Wiru the annual general meeting on Thursday last week, 
the working session of the Institution was closed in 
perfect harmony. From the point of view of, probably, 
a large number of members, the pièce de résistance 
was the President’s announcement of the decision 
of the Council to effect a material reduction in the 
annual subscriptions of Members, Associate Members, 
and Graduates. It is only too true that under the. 
existing conditions the cost of maintaining one's mem- 
bership of professional and other societies is an appre- 
ciable burden, and while there is much to be said for 
the principle enunciated by Bacon and quoted by Mr. 
11. B. Atkinson in 1920—that every man is a debtor to 
his profession—we think the Council has done wisely in 
lightening the pressure of that obligation. The sub- 
scriptions were increased for a specific purpose—namely, 
to cope with the increased expenditure resulting from 
changed conditions; obviously, when altered circum- 
stances enabled the additional revenue thus obtained to 
be regarded аз surplus to the current requirements of 
the Institution, the Council had no authority to devote 
such surplus to purposes that were not discussed and 
approved when the increase wus authorised. | 

Hence, even Мг. Е. W. Purse, the doughty protayonist 
of small towns and men of modest means, was fain to 
congratulate the Council on the relief afforded, which, 
he admitted, went further than he had contemplated 
asking for; and Mr. W. R. Cooper, at whose instance 
provision had been made for such a reduction, saw his 
action justified in the event. Had no concession been 
made, no doubt the matter would have resulted in 
“© resistance '' of another sort. i. 

The meeting was noteworthy also for the presenta- : 
tion of a portrait and bust of the late Professor Silvanus | 
P. Thompson, Past-President, together with his collec- 
tion of books, to the Institution, which, as well as the 
whole of the electrical industry, ‘never ‘had a more 
faithful friend or a more worthy servant than he. By 
a happy coincidence, Prof. Elihu Thomson, who claims 
to be 70, but does not look 50, was present and ex- 
pressed his high appreciation of the merits of his old 
friend. 2 

The membership of the Chartered Institution is now 
approaching 11,000, having increased by 4,298 since the 
war; besides being the largest engineering body in this 
country, the Institution is steadily gaining in prestige 
and is performing a vast amount of excellent work for 
the benefit of the electrical industry, not least of which 
is the promotion of research in collaboration with the | 
B.E.A.M.A. It has repeatedly been pointed out that 
the benefits obtained bv well-conducted research are out 
of all comparison with the cost entailed, and of this 
statement the report on the heating of buried cables, 
which was recently published, is a striking example, 
which by no means stands alone. The Institution also, 
through its Local Centres and Sub-centres, is bringing 
electrical men together in all parts of the country to 
their mutual advantage; no feature of its development | 
more surely indicates that it is a healthy and living’ 
organism than the continual increase in the number. 
of these local foci of activity and growth. But they 
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bring with them new problems, and it is pointed out 
in the report that the repeated reading of the same 
technical paper at Centre after Centre is detrimental to 
the attendance at the meetings, в statement which we 
can readily believe. To our mind it would be far 
better to have many short papers, provocative of lively 
discussions, at the Local Centres than to send a few 
more important ones on tour to be talked to death. 
This is & matter to which the Council and the Local 
Committees should devote most careful consideration in 
preparation for the new session. 

At the moment a large contingent from the Institution 
is holding what should be a very successful and enjoy- 
able Summer Meeting in the North-West, which with 
reason claims to be the most important engineering 
centre in the country; the weather, as we write, is fair, 
if not ideal, and if it holds good for the tour in North 
Wales, the party will indeed be lucky. 


ln E oA 


ONE of the petty restrictions with 


Multiple which the use of electricity by the 
Circuits. householder is still hampered in many 
areas of supply—even Metropolitan 

Arens—is the necessity of using separate circuits 


if he wishes (and who does not!) to avail himself of 
the lower tariff for heating. In these enlightened days 
we cannot but regard such a requirement as out of date 
and absurd in the extreme; there are numerous 
examples of the successful adoption of a two-part tariff, 
comprising & fixed quarterly charge and a single low 
price per kilowatt-hour without regard to the purpose 
for which it is used, and the Electricity Commissioners 
have secured power in the Act of 1922 to dispense with 
the flat rate which was formerly compulsory. It is easy 
to talk about plugging a kettle or suction-cleaner con- 
nection into а lamp-holder, but what a tiresome 
nuisance it is to take out the lamp, put it carefully into 
a safe place, plug in, and afterwards reverse all these 
proceedings! Again, if one has a heating circuit and 
a portable lamp, the two must never be associated—so, 
instead of slipping a lighting plug into a heating 
socket, one must either go through the performance 
described above, or provide wall sockets for lighting. 

We are prompted to draw attention to the matter by 
an inquiry from a correspondent regarding the proper 
provision to be made for accessories taking a small 
current, such as suction cleaners, shaving-pots, &c., 
when the heating circuit is wired and fused for heavy- 
current radiators. If wall sockets are provided for 
portable lamps, they may be used also for the small- 
current accessories; but why should a consumer who 
has incurred the expense of installing a heating circuit 
he obliged to pav at lighting rates for the use of a 
suction cleaner or other device which is generally used 
in daylight hours? 

On the other hand, if he equips these devices with 
plugs large enough to fit the 20-ampere radiator 
rockets. our correspondent points out that the 20-A 
fuse provided for the radiator is altogether unsuitable 
for the device consuming onlv one or two amperes. 

It would be possible to fix a 5-A fuse and socket as an 
extension from a 20.A socket, at small expense, thus 
meeting the difficulty, but to our mind the trouble is 
really imaginary. We look upon the 20-A fuse on the 
distributing board as protecting the wiring of the 
circuit associated with it from overheating— поё neces- 
sarily as protecting the apparatus that may from time 
to time be connected to the wall-sockets. 
no reduction of cross-section is made in the whole of 
the wiring of a circuit, a single d.p. fuse at its origin 
adequately protects the whole circuit. The primary 
purpose of the fuse is to protect not apparatus but 
wiring, and therefore there is no objection to plugging 
a l-ampere device on a 20-ampere circuit, if the nature 
of the tariff permits of it. 

It will he objected, of course, that the flexible card js 
not protected, being usually of smaller cross-section than 


Provided that 


the fixed wiring; on the other hand, when & wall-socket 
is in use, the flexible is almost always under observation, 
and it will carry a far heavier load than is specified as 
the ‘‘ maximum current permissible '' under the I.E.E. 
Rules without attaining a dangerous temperature. 
Moreover, the cost of heavier flexible is trifling compared 
with the convenience of being able to plug in апу 
apparatus anywhere. Our own experience is that a 
fault occurring on a small portable device is either an 
open circuit, which involves no risk, or & short circuit, 
which immediately blows the circuit fuse. Our views 
may be unorthodox, but it does not necessarily follow 
that they are wrong. Perhaps our readers will deal 
with them. 


We have referred on several occa. 
Big Ideas sions to the activities of the British 
Necessary for and Latin-American Chamber of Con- 
Sonth American merce. An organisation which exists 
Trade for the purpose of promoting and ex- 
Expansion. tending commercial and financial rela- 
tions between the United Kingdom and 
Latin-America has unlimited opportunities for render- 
ing invaluable service to British industries, and it 
is therefore deserving of thorough-going support. It 
is satisfactory to note that the membership has in- 
creased by eighty during the past year. According toa 
statement made by Sir James Kemnal (of Babcock and 
Wilcox, Ltd.) at the fifth annual meeting which was held 
in London last week, a representative was recently 
sent out to South America to expound the work or the 
Chamber, but Sir James, we are glad to note, was very 
emphatic in his statements about the need for far 
larger action. In his view, if the Chamber is to be a 
link between buyer and seller—between one country and 
another—they as members of the body must spend 
money more generously on their business adven- 
ture. They must not limit their activities to 
offices, propaganda, and a very worthy permanent 
exhibit, but must send out at least a dozen men 
to cover the vast South American countries hunt 
ing up business. There is a danger that when we 
talk of these far-stretching territories we shall think in 
too limited a way, resting content with the sending of 
one man to explore, nurse and develop in a trade sense 
lands that take an average man a year or so merely to 
see without cultivating relationships or business con- 
nections. British traders and others of the past had a 
spirit of daring adventure in their enterprises when 
nobody else was in the field. Critica are constantlr 
comparing our export trade-seeking activity with that 
of foreign competitors showing our policy to be 8 
pitifully little one. If we can see our way to enlarge 
our activities either through the instrumentality of a 
Chamber such as we have referred to, or by co-operative 
specialised trade sectional movement, or by strong go 
ahead individual action such as has made the great 
names of British engineering businesses known in over- 
seas markets in the past, the outlay should come back 
manifold in the course of a few years. British indus- 
trial influence abroad would be more powerful. more 
permanent, and less susceptible to attack, and the com- 
ing vears should bring much added emplovment to the 
works of the Homeland from parts of the world which 
cannot longer delay development. We have got to ze! 
away from the mistaken policy of spending a fes 
pounds on propaganda through fancy channels. It costs 
xomething to become known and to keep a name aud 
inazufactures before the mind of potential purchasers 
in other countries. Experience has proved the value of 
certain media acting either as forerunners ог in ce 
operation with live and experienced travellers. A name 
must be made familiar through constant and consistent 
publicity which reaches specialised buyers: the makers’ 
goods must be demonstrated by permanent exhibit 
maintained within fairly easy access: and the makers 
live spokesmen must be known and respected. To do 
all these things effectivelv in a large market like South 
America must cost money ; and those who prefer, or arè 
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perforce compelled, to unduly limit their expenditure 
must be prepared for only а trickle of trade to come to 
their door while the flood goes elsewhere. 

pete Ree 

lr is announced that the Parliamen- 
Overseas Trade tary Secretary to the Department of 


Committees. Overseas Trade has appointed воше 
additional members to his Advisory 
Committee. Perusal of the names and business inter- 


ests of the complete committee indicates that the iron 
and steel trades have a strong representation. We do 
not take any exception to that circumstance, for those 
trades are of vital concern in connection with British 
trade overseas, but we are inclined to wonder why 
there is so little representation of the great electrical 
engineering and allied industries. Mr. W. L. Hichens 
is described as chairman of Cammell Laird & Co., Ltd., 
and as deputy-chairman of the English Electric Co., 
Ltd. The latter is the only direct electrical reference 
so far as we can gather in the Committee membership, 
and while we do not ünder-estimate its business weight 
we must confess that we should have liked to see the 
services of our electrical inanufacturing and trading 
interests more freely taken advantage of by the Depart- 
ment of Overseas Trade. But perhaps there are reasons 
that we wot not of. Sir Charles Mandleberg, of Man- 
chester, appears in the list as chairman of the Overseas 
Committee of the Federation of British Industries, and 
we presume in that way may be considered an indirect 
representative of the B.E.A.M.A. The weakness about 
committees of this kind, as they appear to the mere out- 
sider, is that they have to be composed of experts with 
wide experience who are big men with large and varied 
interests, and who for the very reasons which call for 
their appointment, have little time to spare for com- 
mittee work. 


p———— —————— 


Ox several occasions in recent months 
Commercial we have referred to this subject with 
Arbitration іп special application to the Court of Arbi- 
Foreign Trade. tration established in connection with 
the International Chamber of Com- 
merce in Paris, which was inaugurated by the President 
of the French Republic a short time ago. Quite in- 
dependently of the action of the Paris Chamber, the 
Economic Committee of the League of Nations, as was 
mentioned some time ago, has been working in a similar 
direction with a view to inducing the States’ members 
of the League to adopt measures to promote the use and 
secure the practical efficiency of clauses in private cotn- 
mercial contracts providing for arbitration. The 
Economic Committee has now prepared a draft protocol 
on the recognition of arbitration agreements. Copies of 
the document have been circulated by the Council to the 
States’ members of the League, and it is proposed to open 
this protocol for signature by all the States that are able 
to accept it at the next meeting of the assembly of the 
League. As the protocol will be subject to the ratifica- 
tion of accepting States, it will consequentlv become 
. legally binding on the subjects of the ratifving countries, 
although any contracting party may denounce the pro- 
tocol on giving one year's notice. 


Ix these piping times of peace, when 

A Brave suicides are far too cominon, a report 
Man's Despair. in the Star of May 28th appears to re- 
quire some public attention. The case 

described is that of a mining engineer, David Hermann 
Lawrence, aged 50, who gave up his post in Mexico 
upon the outbreak of war and came here to join up. 
He was rejected for service, and had since been doing 
odd jobs, but failed to get any kind of regular em- 
ployment. He appealed to the Government for a grant 
to get him back to Mexico, but was unsuccessful. He 
could not obtain work. and to beg he was ashamed. 
Neither the official to whom he applied for tlie grant nor 
anybody else appeared to suggest апу way of getting 
over the difficulty, with the result that he shot himself. 
The Coroner, recording a verdict of the usual character, 
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remarked that it was extremely hard that the deceased 


was not provided with the means of returning to his 
employment in Mexico. 

For sur part we think so too, and we venture to ask 
how it was that this man was not referred either to the 
Professional Classes Aid Association or to the Prince of 
Wales's Fund. These two institutions may be doing 
most excellent work in a quiet way, but we think 
that there should be some definite advertisement of 
their activities in order that men in such straits may 
know where to go. Judging from the facts set forth in 


- the Star, we should imagine that this was а case where 


a temporary loan would have saved a life and a great 
deal of misery, and eventually would have been faith- 
fully repaid. 

Our excuse for commenting on the matter is that this 
poor patriot belonged to the engineering profession. 
Had he been an electrical engineer, either the Institu- 
tion Benevolent Fund or the Electrical Trades Benevo- 


lent Institution, if applied to, would certainly have 
assisted him. 


Tue development of hydro-electric 
Hydro-Electric works in Italy is shown by an increase 
Works in Italy. in the capacity from 1,500,000 h.p. in 
1915 to 2,200,000 h.p. in 1922. 
According to a report from Rome, no fewer than 67 new 
works of a total of 300,000 h.p. have been brought into 
operation in tlie past two years, while a beginning was 
made in the same period with a further 51 works with 
97 reservoirs, which are to yield 361,000 h.p. lIn addi- 
tion, still further hydro-electric works are projected, 
particularly in'the province of Trient. The Italian 
Government recently concluded an agreement with the 
Sila company and its associated banks, under which 
the State will participate to the extent of 60,000,000 
lire in the undertaking, which is to supply 1,000,000,000 
kWh annually in Lower Italy, especially Calabria and 
Apulie. 

It is assumed that within four years Italy will have at 
disposal hydro-electric works of at least 3,000,000 h.p., 
or twice the power available in 1914. Down to the end 
of last year the share and loan capital invested in these 
undertakings had reached 3,000,000,000 lire, and an 
addition of 2,000,000,000 lire will be made in the next 
four years through the establishment of the other works 
now in prospect. A bounty of 40 lire per horse-power 
of plant to be installed was promised a few years ago 
by the Government of the day to encourage the con- 
struction of new hydro-electric works, but although 
machinery of 300,000 h.p. has been erected in the mean- 
time, it is stated that the promise has not been kept 
in any single case, development obviously proceeding 
independently of any State subsidy. 


Tue subject of industrial lighting 
continues to arouse much interest, and 
in his paper before the Royal Society of 
Arts on May 16th, Mr. Gaster presented 
some useful data showing how closely bad lighting and 
the occurrence of accidents, both to persons and ma- 
terial, are related. Electrical engineers, one supposes, 
fully appreciate the benefits of good lighting in factories. 
It is chiefly the directors of industrial companies and 
managers who require education on this point. The 
efforts that are being made to interest Joint Industrial 
Councils in the subject should therefore prove of great 
value. There seems to be a general recognition that the 
time is ripe for some judicious reference to lighting to 
be included in the factory legislation of this country. 
It is therefore gratifying to note the assurance of Sir 
Malcolm Delevigne (Assistant Under-Secretary of State, 
Home Office), who presided at the meeting, that the next 
Factory Act will contain suitable provisions for adequate 
lighting in factories, based on the recommendations of 
the Home Office Departmental Committee. As we have 
previously pointed out, these recommendations have been 
framed with great care, and can be easily complied with, 
and we have no doubt that thev will be willingly accepted 
as in the interests of both employers and workers. 
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THE ARRANGEMENT OF STATIC TRANSFORMER 


SUB-STATIONS. 


E.H.P. Switchgear with Inverted Busbars. 


Tus drawings which we reproduce below, supplied by 
Alessrs. Johnson & Phillips, Ltd., show four views of 
ь sub-stution specially designed to economie space. 
This arrangement is very suitable for those sub-stations 
which are fed by h.p. or e.h.p. feeders and which step 
down through static transformers to 440 volts or some 
such voltage. The usual method of arranging these 
sub-stations is to place the h.p. switchgear against one 
end wall of the sub-station and the l.p. switchgear 
against the opposite end, the transformers being in the 
centre of the floor between the two switchboards and 
being connected to them by means of high- and low- 
pressure underground cables. This arrangement takes 


up a good deal of space, and therefore involves a large 
and expensive building. 


SRON? VEW OF ENT CUOKLES. 


үг т Sonn ABD LT CO SH TCHNÁS 


By the arrangement snown in the drawings, which 
the firm has recently. utilised in several sub-stations 
for its customers, the transformers and switchgear are 
all brought close togetuer in the middle of the sub- 
station, the only clearances required being a three-foot 
pussuve-way between the h.p. board and the wall for 
operating purposes, and another passage-way of four or 
five feet between the transformers and the opposite 
wall in order to allow of the handling or removal of 
the transformers. 

From the side elevation it will be noted that the 
incoming h.p. feeders are brought to the back of the 
hop. cubicles and run up to the top of their respective 
cubicles by means of right-angle cable boxes, and are 
then connected through the usual current transformers, 
oil switches, and isolating switches to the bus-bare 
placed in the bottom of the cubicle. The h.p. cubicle 


for the control of the transformer is similarly arranged, 
the power being taken from the bus-bars at the bottom 
through isolating switches, oil switches, current trans- 
formers, and out of the top of the cubicle at the back 
through the porcelain bushes straight to the transformer 
h.p. terminals, thus saving expensive h.p. underground 
cable, junction boxes, &c. 

The low-pressure transformers ure controlled by l.p. 
automatic oil switches mounted on angle-iron framework 
immediately between adjacent transformers, thus 
rendering the l.p. connections as short as possible. 

The l.p. feeders can be arranged in various ways. A 
limited number can be placed between the transformers 
adjacent to the l.p. transformer switches, or they can 
be placed in any of the following positions: —On the 
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wall opposite the transformers: on the Hoor above, pro- 
vided the building is a twostorey one; or in an 
adjacent building at the side. Installations have been 
carried out embodying all these principles, and for 
those sub-stations in which the feeders are placed on 
the floor above or in an adjacent building, the l.p. 
bus-bars have been run immediately above the static 
transformers, and thence they are taken either to the 
floor above or to the next chamber, according to cir- 
cumstances, 

H.p. and e.h.p. voltages of 2,200, 3,300, 6,600, and 
11,000 volts, and l.p. voltages up to 650, have been 
dealt with on this principle. 

As the arrangements set. forth above are somewhat 
novel, and have not been adopted to any great extent. 
it is thought that the particulars will be of interest to 
those responsible for sub-station layouts, 
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THE ORGANISATION OF THE ELECTRICAL INDUSTRY. 


By “AN OLD FRIEND.” 


THE new policy proposed by the Electrical Contractors’ 
Association marks a step forward in a matter of such 
great import to the whole electrical industry that a 
few observations by one of the '' Old Brigade ’’ may be 
appropriate, if only to furnish a start to some useful 


discussion as to the details of this policy, which in some 
respects may be considered revolutionary in its effect, 
whether intended or consequent. 

As a preliminary, it will be helpful if we trace the 
evolution of the various branches of the industry as they 
now appear, because in that way we may be able to 
see in what manner they assist or conflict with one 
another, and what steps should be considered or taken 
to achieve the objects in view, vzz.: First, to increase 
the general uses of electrical plant and apparatus, and 
secondly, to improve the prosperity of all the classes who 
earn their livelihood by or from the industry. 

In the early days the only man concerned was the 
manufacturer, who designed and made all his apparatus, 
sold, and installed it. Gradually there was evolved a 
set of men who specialised in the invention and manu- 
facture of the various kinds of fittings, accessories, in- 
strunaents, &c., necessary for the complete installation, 
but these men all had the necessary technical and 
scientific knowledge appertaining to the whole industry 
and were thus better equipped in a comparative sense 
than is the case to-day. They also created new instru- 
ments, &c., to meet the needs of the industry, as the 
absence or want of these became apparent from experi- 
ence and practice. 

The evolution of the contractor, as we now under- 
stand him, was a slow one. At the first, he confined 
himself to the fitting of electric bells, alarms, and such- 
like, and even in this case, he sometimes made some 
small portion of the apparatus he used. In most cases 
this business formed part or а branch of another and 
larger business, principally what is known as plumbing 
or sanitary engineering, hence the contractor of the 
early days was usually a substantial man in the finan- 
cial sense, for the reason that his principal income was 
derived froin his main business. 

As the use of electric lighting became more general, 
and generating stations were provided, he added wiring 
and the sale of fittings to his business and became an 
electrical contractor in the full sense of the term, as 
differing from his former appellation of electrician or 
electric bell fitter. As time went on and the electrical 
portion of his business increased, he in some cases 
ceased his former or other branch, and devoted himself 
entirely to the electrical work. Many of the most 
important and most respected members of the con- 
tractors' branch of the industry laid their foundation 
in this manner. They are among the most enlightened 
and businesslike, no doubt due to their early and 
thorough general training and hard-earned experi- 
ence. 

The E.C.A. report and the accompanying recommen- 
dations without doubt come at an opportune moment, 
although long after they were due and needed. There 
never was a time when the status of the “© contractor "' 
was lower. Whilst it «may be taken as a truism that 
ЗО per cent. of the “ manufacturers ’’ are ‘‘ good,” the 
other 20 per cent. being ‘‘ doubtful" or ‘‘ bad," the 
proportions for the ‘‘ contractor "' branch of the indus- 
try may be taken as the same figures reversed, viz.: 
20 per cent. “ good ’’ and 80 per cent. principally ‘‘ no 
doubt." 

The reasons for this are plain and well known. This 
80 per cent. is largely made up of what the French 
would call ‘‘ anciens” wiremen, wiremen's mates, and 
such.like who have ceased their former calling for 
various good or bad reasons.  Thev have started in 
business for themselves with a capital of a few pounds, 

or often with less than nothing. They have been enabled 


- 


to do this mostly by the silly and reprehensible prac- 
tice of the wholesaler or tuctor, who has invariably 
allowed such men credit out of ail proportion to their . 
status, with the inevitable result of bad debts and a 
lowering of the standard of the whole '' contractor ’’ 
class. This evil is of long standing, but has steadily 
become worse. 

If the E.C.A. will, out of its recommendations, find 
a remedy for only this defect, it will find that most 
of its other disabilities will more readily and easily 
be dealt with; in fact, many of them will right thein- 
selves, 

The first serious example of the wholesaler, factor, 
or supply house was the tiru of Woodhouse & Rawson, 
established in the early eighties. This firm manufac- 
tured а certain number of articles and stocked the 
goods of nearly all other makers. It was a supply house 
in the real sense of the word. It kept in stock quan- 
tities of each kind of goods probably far larger than 
could have been obtained directly from the actual 
manufacturer; it bought wholesale in the full meaning 
of the term, and was of equal assistance to the manu- 
facturer and the contractor. Its methods in this 
respect would serve us a useful example at the present 
time. Unfortunately it came to an untimely end from 
cuuses outside the genuine portion of its business. 
R.I.P. The wholesalers of those days bought in very 
large quantities—they had to, in order to obtain low 
prices from the manufacturers—but from information 
gleaned in a general way, it appears that the average 
wholesaler of the present day expects from the manu- 
facturer his lowest or most favourable price (calculated 
for large quantities) for the wholesaler's most suitable 
or lowest quantity, which (as Euclid used to observe) 
is absurd. 

The importer established himself in the early days 
of the industry, not for the purpose of competing on 
u price basis, but in order to introduce goods which 
were not produced in this country or which could only 
be obtained with great difficulty or at a prohibitive 
cost. Such goods were porcelain insulators, insulating 
material, lamps, glassware, electric jewellery, toys, bat- 
teries, bells, pushes, &c., and the country of origin was 
almost entirely France. It was not til a much later 
period that anything electrical was imported from Ger- 
many, and still later America. 

We will now examine the recommendations of the 
E.C.A., criticising them as far as possible from an 
unbiased point of view.* E 

1 & 2.— These are both very worthy objects, but can 
only be achieved by shepherding into the Association a 
large majority of the contractors and obtaining such 
recognition from the other classes that the Association 
will become powerful enough to wield a useful and 
profitable influence over the whole industry. 

3 (a).— The middleman is always the bugbear of 
every industry. He will never be eliminated; he is a 
necessary evil. On the other hand, he may be able to 
niake himself à power for much good, and as his exist- 
ence depends entirely on his own efforts and the extent 
of the service he can render, he need hardly be con- 
sidered, because the remedy lies entirely with the con- 
tractor. If the contractor can or is willing to buy in 
suitable quantity. there is no manufacturer who is fool 
enough to refuse his order. 

(6).—The contractor has been allowed or encouraged 
to buy in very small or hand-to-mouth quantities. It 
is obvious that a contractor will not keep large stocks 
if he knows he can obtain his supplies as he actually 
needs them and at the same price. It would be quite 
a simple matter for several contractors to buv co- 
operatively and thus gain considerable advantage. 

4 (а). —Тһеге is more in this than meets the eve. The 


*The recommendations were printed in. the. ELECTRICAL 
Review of May 4th, 1993, maise 
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writer» opinion, based on experience, is that the com- 
paratively slow progress of the industry in general, во 
lar us the use of electricity by the public is concerned, 
is due in great measure to the apathy of the contractor 
in placing before the public the advantages, &c., of the 
various uses of electric power. Any manufacturer of 
new appliances will confirm this statement. The 
uvorage contractor is quite willing to book the order of 
a customer for such an article, but he will refuse to 
have samples in his showroom and endeavour, by his 
own efforts, to make a business in them. 

b).—As soon as the contractor shows that he is will- 
ing and capable of carrying out (а), then the manufac- 
turer will discontinue liis dealings direct with the user. 
The manufacturer is fully alive to the advantages of 
supplying his goods to the user through the contractor 
or retailer, but it is hardly to be expected that he is 
нони to incur great expense in advertising, &c., and 
then pay doubly by allowing large discounts to a middle- 
man, for simply. delivering the goods by a roundabout 
method. 

The result (4) must arise from (а). 

5 (a).—The only method by which the Association 
can accomplish this will be the commonsense one of its 
contractor members becoming such proficient salesmen 
and making themselves so useful and indispensable 
to the manufacturer that he will be only too pleased to 
fall in with anv reasonable wishes they may express. 
No other method will accomplish this end. 

(^).—No sensible manufacturer (and most of them 
are sensible) would supply the user directly at the same 
price as he would the contractor. "The wording of this 
clause can hardly be considered conciliatory. 

6.—The Association must support price maintenance. 
It is a matter of vital expediency. The bane of the elec- 
trical industry has been the senseless system of price 
eutting, as shown by the ridiculous estimates put for- 
ward for wiring. The idiocy of price cutting is as bad 
as the greed of profiteering. and from the “trade” 
point of view much worse. The only one who gains a 
temporary advantage is the buyer, and even he may 
lose in the inevitable harm which always results from 
such a practice. 


7.—This principle is a good one, and, provided the 
relation between (a) and (5) is not too great, the adoption 
of such a principle can only be productive of all-round 
good effects. 

8.—Nothing but good can result frum such a policy, 
Which might properly have taken first place in these 
recommendations. 

9.—There is much to be said on both sides. The 
trader who possesses honourable traits, and conducts 
his business in a methodical manner, will always obtain 
advantages far outweighing any cash discount. Оп 
the other hand, the offer of a cash discount results more 
often 1n the slack payer paying less promptly than he 
might otherwise, because he reasons, quite correctly, 
that, having lost his right to cash discount, he may as 
well take 1t out in time. 

10.— This is quite a correct and necessary point. 

11.—This is a very worthy object, and, 1n the writer's 
opinion, the best results will be obtained by a liberal 
interpretation, adoption, and vigorous effort in favour 
of clause 4 (a). 

12.—The only remark the writer would make is in 
respect of the definition of ‘‘ wholesale trader.” In 
his opinion, a Government Departinent or any other 
body which does not buy in quantity should not be 
entitled to trade discount. 

13.—This provides for the exception taken as above. 

14. — This should provide ample scope for the energies 
of those members of the E.C.A. skilled in the art of 
debate. 

15.—The classifications appear to be correct and 
inclusive, but it would improve the status of the con- 
tractor if the technical qualification were made more 
definite.. It is manifestly more necessary that the con- 
tractor or ''installer '" should have a thorough tech- 
nical knowledge ‘and experience than the manufacturer, 
at least the manufacturer of such articles as accessories, 
fittings, &c.. whereas the reverse is the general case. 

16. — Excellent. | 

The foregoing comments are the personal opinions of 
the writer onlv, but are based on his experience as 
manufacturer, wholesaler, contractor, and consultant, 
extending over a period of some 35 years. 


FACTS. 


By T. J. MONAGHAN, 


B.Sc.. T A.M.LE.B. 


" Facrs,” wrote Burns, © are chiels that winna’ ding, 
an’ downa be disputed," which may be roughly trans- 
lated by: Facts are things that cannot be overthrown 
or disputed; they are stubborn things, for, impossible 
to overthrow, they are by no means easy to establish. 
Since engineering practice is based on facts, any infor- 
mation as to the pitfalls in the path of the fact seeker 
is likely to be useful, and the following reflections of 
a frequently-disappointed seeker after engineering 
truths, and some suggestions arising therefrom, may 
enable other pilgrims to avoid some of the obstacles 
that strew the road to knowledge. 

A fact is something real, something true, something 
not merely a matter of supposition, and while meta- 
Physicians are still striving to grasp the fundamental 
nature of reality, the engineer soon learns from experi- 
ence that scientific laws govern. the phenomena with 
which he is concerned, and = that his conduct must be 
guided by scientifie facts, not by fancies, unless disaster 
Is to be risked. Knowledge may be defined. as justified 
conviction; conviction alone is not necessarily know- 
ledge, at mmay be cocksureness. As regards material 
thangs, knowledge reaches us by wav of the senses; 
fom the external world, in ways as yet unknown (for 
the process intermediate between, for example, sound 
Waves in air striking the drum of the ear, and ко 

( 


uffecting the aural nerve, and the sensation of hearing 
that follows, is à profound mystery), we receive mental 
inpressions of colour, size, taste, &c. ; with these sense 
impressions as our raw material we draw inferences by 
the aid of reason, so coming to conclusions which will 
be correct, and therefore knowledge, if our reasoning 
has been sound, but which will be erroneous if our 
reasoning has been unsound; such incorrect inferences 
are too often confidently asserted as ‘‘ facts.” Facts 
safely stored in the memory constitute that most valu- 
able acquisition—experience. | 

The sense of sight is perhaps that most used in the 
collection of engineering facts—it is emploved in 
taking all measurements, and without measurements 
engineering as an art would perish—and the aim of 
the observer must be to see evervthing of importance, 
and to see it correctly. Cultivate, then, the seeing eve 
by calling to your aid a spirit of keen curiosity; see 
problems in the familiar; learn to detect the unusual: 
perceive the little things, the straws that show the way 
the wind blows; dig for the reality behind the appear- 
ances; let one question suggest another ; be patient and 
persevering. In your reasoning be impartial, a most 
dithieult matter, for it is almost impossible to approach 
anv problem with the mind free from preconceived 
opinions and ideas. You will see (or rather persuade 
yourself that vou. see) nothing so easily as that which 
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you would like or expect to see, ‘‘ the wish is father to 
the thought ’°; you will overlook most readily that 
which conflicts with vour existing opinions. To correct 
as far as practicable this natural bias, learn to doubt; 
ponder closely upon what vou see; question your first 
impressions. Seek for test checks to impose that will 
enable you to confirm your observations. 

One useful system in fact-seeking is that which may 
be called the method of extent and intent, the look-it- 
over and think-it-over way. .For example, when inspect- 
ing a machine, cast the eye carefully over the whole of 
the visible surfaces, when all such points as fastenings, 
clearances, and cleanliness will be brought under review ; 
then start at the beginning of the operation for which 
the machine was designed, and consider the purpose 
for which each component was provided, asking your- 
self, for instance, what is it supposed to do? How is 
it intended to do it? Does it do it? Is it properly 
placed? Use all the senses with the mind alwavs 
actively questioning: How? Why? Where? When? Be 
sure vou cover the whole ground: if after anv investi- 
gation vou have to pav a second visit to obtain any 
fact available on the first occasion, seek carefully for 
the weak spot in vour method of attack, and. having 
found it, strengthen it in future. Put the facts on 
record as soon as possible after they have been ascer- 
tained while thev are fresh in the mind, and be par- 
ticularly careful to record the unpalatable ones. If the 
making of the record is delaved, the actual facts тау 
be masked as a result of the thought vou have given 
to the matter in hand between taking the observations 
and putting them in writing. 


Usually, after the facts have been investigated, they 
have to be reported on either verbally or in writing. 
A good report is correct, clear, and complete; so far as 
facts are concerned it should give to the reader the infor- 
mation he would have obtained had he made the investi- 
gation personally, and the conclusions arrived at from 
consideration of the facts should be clearly distinguished 
from the facts, so that the reader may form his own con- 
clusions (which may or may not agree with those of the 
reporter) on reliable data. It is essential that no loose- 
ness of phraseology should be allowed to nullify the care 
taken in the collection of the information. 

A word of warning as to the use of technical terms 
is perhaps permissible. The non-technical reader will, 
of course, not understand them, though, unfortunately, 
he may sometimes think he does, for such words as 
“© saturated ” have ordinary, as distinct from technical, 
meanings; but the technical reader may also be misled 
perhaps, for the same technical expression is frequently 
used in different branches of science with different mean- 
ings. ‘‘ Bearing," for example, conveys one idea to 
the navigator, another to the man in the engine room; 
** valve ’’ may cause confusion if the reader is a wireless 
man and the writer is dealing with questions of a power 
plant. Be sure, then, to say precisely what vou mean, 
and do not strive after '' style ’’ which is apt to obscure 
the meaning: cultivate clearness, avoid ambiguity. 
Indicate the degree of accuracy attainable in any 
measurements vou quote, and remember that details of 
what was not found may be most useful; as the militarv 
text-books put it: ''negative information is of 
value." 


THE * INSTITUTION 


OF ELECTRICAL ENGINEERS. 


Annual Meeting and Thompson Memorial Presentations. 


At the annual general meeting of the Institution of Electrical 
Engineers, last week, a portrait of the late Dr. Silvanus P. 
Thompson was presented to the Institution, to be hung in the 
library; in handing it over Mrs. Thompson explained that it 
was painted during the year the doctor was elected a Fellow 
of the Royal Society, forty yeurs ago. 

Mr. W. M. Morpey next presented to the Institution, on 
behalf of the subscribers to the fund, Dr. Thompson's library, 
describing how it came to be acquired, and explaining the 
manner in which the committee of presidents of institutions 
and societies was formed to collect subscriptions for the pur- 
pose. The library had been purchased as a tribute to Dr. 
l'hompson's memory by a number of members of the Institu- 
tion and others who knew him and valued his work. 

Mr. J. E. Rawortu also presented the Institution, on behalf 
of the Finsbury Technical College Old Studente' Association, 
with a rbonze bust of Dr. Thompson, by Mr. Gilbert Bayes, 
A.R.A., and in doing so pointed out that part of the funds 
collected for the bust had gene towards the purchase of the 
above-mentioned library. 

Finally, Mr. F. Сил, (president of the I.E.E.), formally 
accepted the gifts on behalf of the Institution and thanked 
all those who had made it possible for thein to be presented 
and also for their choice of the I.E.E. rather than another 
institution to which to present them. 

Prof. Ешно THoMsoN, hon. member of the I.E.E., who by 
a coincidence happens to be in this country, having crossed 
the Atlantic on an emergency call, expressed his pleasure at 
being afforded an opportunity of saying a few words in com- 
mendation of Dr. S. P. Thompson's character and work, and 
remarked, incidentally, that he had recently entered his 70th 
vear, while that day was the anniversary of Col. R. E. B. 
Crompton's 78th birthday. 

Annual Meeting.—In opening the annual meeting of the 
Institution the president announced the Council's recommen- 
dation that the subscriptions of Members and Associate Mem- 
bers be reduced by 10s. per annum and that of Graduates 
hy 5s. That decision, he said, had been come to notwithstand- 
ing the fact that the arguments in favour of retaining them at 
their present level and thereby enabling the Institution to 
expand its activities were equally as strong as those in favour 
of a reduction. 

Mr. F. W. Prrsr, who had been prepared to criticise the 
accounts in an endeavour to urge the reduction of the sub- 
&riptions, congratulated the Council on the step it had taken 


Mr. W. R. Cooper, the original proposer that the Council 
should consider a reduction of subscriptions when in a position 
to do so, also expressed his appreciation of the Council's 
action. 

Dr. S. P. SMITH pointed out that the rapid and healthy 
growth of the Institution was imposing upon it heavy respon- 
sibilities. It was a learned society, and one of ite objects was 
to distribute knowledge amongst its members; therefore, 
although the Journal was the best of its kind that he knew of, 
the Papers Committee would no doubt like to incrense ita ex- 
penditure; further, he suggested that Science Abstracts should 
be offered to every member free of charge—those who did not 
want it should be asked to sav so. 

Mr. J. W. Meares inquired whether the reduction applied 
to foreign members, and was answered in the affirmative. 

Mr. H. J. Саѕн considered that the Council's pledge to 
reduce the subscriptions when able to do so had been satisfied, 
and he hoped its action would not be looked upon as a prece- 
dent. There were many members who would rather pay 10s. 
per annum more than see the Institution lose over £3,000 
per vear and thereby, perhaps, be prevented from increasing 
its activities. | 

Mr. Lr. B. ATKINSON thought it necessary to point out that 
no ‘pledge " of any sort had been given. Theirs was the 
only institution that had been able to increase its subscription 
rates without anv trouble worth mentioning. and it was, more- 
over, the first to reduce its subscriptions to very nearly pre-war 
level. 

Mr. F. Gir, president, in outlining the annual report, 
which was abstracted in our last issue. thanked Juteut.-Col. 
W. А. Т. O'Meara for the hard work he was doing in connec- 
tion with the War Memorial Book. and expressed his dis- 
appointment with the attendance at many of the ordinary 
meetings last session. All the Local Centres were verv healthy, 
апа the Institution owed much to its local officers. Mr. Gano 
Dunn, a past president of the American I.E.E., had been 
appointed local hon. see. for the U.S.A., and Mr. M. T. 
Kristiansen. chief engineer of the Norwegian Government tele- 
phone service, had been appointed in a similar capacity for 
Norway. 

The Council's report for the year 1999.93. was adopted 
unanimously. 

Sir JAMES DEVONSHIRE, honorary treasurer, then pointed out 
the aalient points in the accounts, which were referred to in 
our last issue, and, after a few questions had been asked and 
answered. the accounts were Unanimously adopted. 
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The auditors, Messrs. Allen Attficld & Co., were re-elected, 
and the usual votes of thanks to the officers of the Institution 
—beth at home and abroad—were passed. 

The President. subsequently announced that the Council's 
premiums for papers submitted during the session had 
been awarded to the following gentlemen: Institution Pre- 
mium to the late Dr. G. Kapp: Avrton Premium to Mr. F. 
Сте: Fahie Premium to Dr. Н. W. Nichols; Tohn Hopkin- 
eon Premium to Mr. J. Rosen: Kelvin Premium to Messrs. 
S. W. Melom and E. Fawssett: Paris Premium to Mr. J. 
Coldwell: Wehber Premium. no award. 

Extra Premiums to Messrs. L. Breach and H. Midgley, 
F. T Chapman, P. Т. Robinson, and A. T. Dover. 

Wireless Preminme to Messrs. E. R. Moullin and J. Holling- 
werth. Dr. N. W. Mclachlan and Prof. C. L. Fortescue. 

The Students’ premium awards are to be announced at a 
Inter date. 

The report of the Committee of Management of the Benevo- 
lent Fund, which was mbmitted to a meeting of snbacribers 
before the annual meeting of the Institution, stated that the 
capital account stood an December 31st. 1992, at £9970. The 
income for 1920 from dividends, interest. and annual subscrip- 
tiones was PAR. and in addition the Fund received from the 
Electrical Encircerr’® Rall Committee £58: from the Informal 
Meetines C mmittee, £95- from the Midland Electrical Engi- 
neera' Boll Committee, £90- end other donations. makine a 
total of £401: ла well ac anecial donations in response to Sir 
Р. M. Hughman'e anneal, amounting to £1.768. The halance 
of the income and exnenditure nccount amounted to 21.463, 
The canital account of the Wilde Fund stood at $9,708, which 
brings in an annual income of 2100. No grant from thie fund 
wa« made durine the vear. 

The report and accounts were adopted unanimouely: Mr. T, 
Attheld. F.C.A.. the hon. avditor, waa re-elected. and the 
names of the Committee of Management for 1923-94 were 
announced. 


PARLIAMENTARY NOTES. 
[By Our Special Parliamentary Reporter.) 


London County Council (Money) Bill.—On Mav 31st the 
second reading of this Bill was moved in the House of Com. 
mons. During the debate the Tandon tramwav svstem was 
severely criticised, Sir F. Banburw sugcested that in order to 
relieve traffic congestion. the «vatem. should be '* scranned.’’ 
Mr. Hume, replving for the Tandon Countv Connceil, raid that 
the tramwave were «till in an exceedingly flourishing condition. 
and were fullv capable of taking care of themselves for some 
time vet. Rut the problem was arising of how far the tram- 
wavs and the mhes would he able to with«tand possible de. 
velonments in the future. Tf an omnibus could come any where 
near the carrvinge canacitv of the tramear. the doom of the 
latter in anr larce cities wonld he sealed. There was not the 
shichtect donht that a fixed rail in a congested area was not 
a thing to he dacirad nnlesa it wag nhaolutele necercary. Rut 
owing fo the refucal of local anthoritier and the difficulties of 
«опто tramwav «schemes throneh the Honse of Commons, the 
Conneil were obliged to lenve the tramwav system in ite nre- 
sent diacinted condition. Thev were asking for £150.0M ta 
nrovide motors of greater nower in order to “speed un ” the 
«vatem, They were alan improving the coaling arrangements 
nt the cenerating stations. 

The Bill was read а anecond time. 


Workmen's Compensation.—On Mav 30th. the Govern- 
ment’s Workmen'a Comnenration (No. 9) Bill was read a 
gocond time 


London Flectric Railway Rill.—This Bill has been read 
the third time in the House of Commons. 


Special Orders.—On Mav 28th, on the motion of Col. 
AsHLFY, the House approved the Special Electricity Orders 
wide by tbe Electricity Commissioners in respect of the 
pirishes of Radvr, Glamorgan: Welwyn Garden City and Kirk- 
wall: and for the amendment of the Street and District Elec- 
trie Lizhung Order, 1915, and of the Teignmouth Electric 
Lighting Order, 1915. The Order made by the Electricity 
Commissioners, and confirmed by the Minister of Transport, 
constituting: the б-а Lancashire. Electricity District, 
and e-tibhshing the South-East) Lancashire Electricity 
Advisors Board, was also appreved. 


Flectricity in United States Mines.—In an article on 
" Eicctneal Industries and the Coal Supply," contributed to 
the NELA. Bulletin, Mr. J. W. Lieb states that electrical 
haulage a eimmpioved in. 46 per cent. of the coal mines of the 
United Stites, while electrical eoal-ecutters are used in 51 per 
Cent Owing to tbe coreutustince that few rivers of ade quate 
"7e afe av jl thie for eondensiny purnoses in the coal regions, 
the estibhishunent of pat head power stations is not considered 
ре ef attinent. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tnesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name 
and address in our posscysion. 


Costing. 


In reply to the letter which you published in your issue 
of May 25th, from "" Another Cost Accountant," may I be 
allowed to state that it is generally understood that the term 
б factory cost "' is synonymous with the term "' cost of produc. 
tion," and that both these terms cover the cost of manufac- 
turing an article or product апа of turning it into the ware- 
house. 

F. C. Lawrence. 

Manchester, June lat, 1923. 


Small Village Lighting Schemes. 


With reference to Mr. Wood's letter in your issue dawd 
June lst, it is an error on the part of Messrs. Johnson and 
Phillips, Ltd., to state that Wark was the first village to be 
electrically lighted North of the Tyne, as this should read: 
The lirst village to be electrically lighted on the River North 


Tyne." 
F. Reid, 
Newcastle-on-Tyne, June 4th, 1923. 


j The I.E.E. Council Nominations. 


As usual, the list of Council's nominations for election to 
the Council of the I.E.E., just received, omits any represen- 
tative of the electrical machinery manufacturers, who surely 
form one of the most important branches of the industry, and 
include many of our leading engineers. As far as I am aware, 
these interests are not represented on the Council at all, and 
for a long time past such representation has been conspicuous 
by its absence. Is not this very regrettable? 

M.I.E.E. 


Ferens & Ce. 


June 5th, 1923. 


Metér Readings and Multiplying Factors. 


I ain connected with two small town-lighting undertakings 
which commenced the electric supply at 110 volts d.c. Be 
cently the voltage wus Increased to 220 volts, and to obtain the 
correct readings on the 110-volt house meters the actual units 
shown on the meters (which are of the Bastian electrolytic 
type) have to be multiphed by 2. 

Several consumers ure questioning the legality of this pro- 
cedure, and [ should be very much obliged for the views of 
vour readers on the question. 

Secretary. 

June Sth, 1923. 


Trade Organisation. 


Mr. Beadle’s letter in your issue of the Ist instant will be 
heartily endorsed by a considerable section of the much- 
maligned wholesalers, who feel that it is high time they became 
vocal. 

The chaos existing in the electrical trade is generally ad. 
nutted—the E.C.A. trade policy is а bold step towards remov- 
ing at least some of the anomalies which exist. ‘lhe manu- 
facturers’ and factors’ view-points must not be forgotten, 
however, and there is no doubt that a round-table conference 
between the three chief sections of the electrical trade would 
have great potentialities for good 

Naturally, ditticulties would arise, but with goodwill and 

& spirit of tole ‘ration, these should not prove unsurmountable. 
In any event, this correspondence should prove that some, at 
any rate, of the wholesalers are alive to the changing spirit 
of the times, and would welcome an opportunity of discussing 
the various points of difference with the manufacturers and 
the contractors. 

Mr. Beadle's remarks regarding the short-circuiting of the 
contractor and the factor by several motor manufacturers will 
strike a sympathetic chord with many wholesalers. who have 
had only too bitter experience of the facts he mentions, and 
have been compelled, in self-defence, to import foreign motors. 


For T. B. Morley & Co., Ltd. 
A. B. Cannon, Manager. 
Hull, June 5th, 1933. 


- — — —— — 


I have read with great interest the correspondence in your 
columns on the subject of trade organisation, and I am speak- 
ing for my Association when I say that we are particulariy 
gratified at the general approval expressed of the policy which 
we have formulated and propose to follow in trading matters. 

Mr. T. Beadle, in your issue of the Ist instant, expresses 
the objects which the Electrical Contractors’ Association has 
in view very admirably. He is quite right in his statement 
that there are contractors who can place large stock orders for 
motors. I knew ot such; and. have wen eeveral orders for 
B! motors at a time ordered by a contractor for etock.. As 
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your correspondent says, the whole question is one of terns 
and security that the manufacturer will not go behind the 
retailer's back. The moinent there is even a suspicion of this, 
contidence is lost, and machines will not be ordered for stock 
but only purchased as and when required. 

I have no doubt that the position between manufacturers 
and wholesalers is very much the same, and Т can confirm 
from experience Mr. Beadle’s remark that both wholesalers 
and contractors seek sole agencies from Continental firms be- 
cause they then have security that the particular line of goods 
they sell cannot be offered to the user direct by the manu- 
facturer. 

Mr. Beadle complains that "in recent Press articles and 
letters there has been a tendency to look upon the wholesaler 
as an unnecessary part of the sales inachinery.”’ This is so if 
the word “ recent " is ernphasised. Until lately there was no 
objection taken to the position of the wholesaler, but during 
recent years his number has increased tenfold. He demands a 
super-discount without giving corresponding service, and he 
weakens the retail side of th^ trade which it is so important 
to strengthen, by canvassing the user direct. No one objects 
to the wholesaler who carries upon his shoulders the cost of 
distribution in small quantities and makes his purchases from 
the manufacturer in large bulk, but there is every possible 
objection to the man who collects and transmits the orders 
of the users to the manufacturers and demands more than the 
retailer's profit. 

It wil be observed that if the principle advocated by the 
Electrical Contractors' Association, of & combined trade and 
quantity discount, be adopted, the whole difficulty of the 
relationship between contractors, wholesalers and users is 
solved. 

Your readers will no doubt be interested to know that owing 
io the large number of applications received for copies of the 
`* E.C.A. Policy in Trading," this has now been reprinted in 
suitable form, and the Secretary, Mr. L. G. Tate, 15, Savoy 
Street, Strand, will be pleased to supply a copy to any 
interested applicant. 


H. Marryat, M.I.E.E., M.I.Mech.E., 
President of the Electrical Contractors’ Assoc. Incorp. 
London, June 4th, 1923. 


REVIEWS. 


(1) Standard Handbook for Electrical Engineers. Edited by 
FRANK F. Fowrg. Fifth Edition. Pp. 2,137. New York: 
McGraw-Hill Book Co. Price 30s. net. 


(2) Handbook for Electrical Engineers. Edited by HAROLD 
PeNDER. Second Edition, 1922. New York: John Wiley 
und Sons. Price 30s. net. 


Because the subject of electrical engineering has now grown 
to such gigantic dimensions as to be beyond the compass of 
any one mortal mind there arises the necessity for electrical 
handbooks. To these the engineer whose activities range over 
one section of the electrical field, will turn for information on 
branches of the subject with which he has but occasional con- 
cern. Two such handbooks, both hailing from America, are 
before us for review. Their similarity in title, size, format 
and price is noteworthy, but they uiffer fundamentally in 
arrangement and method of treatment. Both books are well 
produced: paper, type, diagrams, and binding are in both 
cases all that could be desi:ed; compendious indexes are pro- 
vided, in one case extending to over 100, and in the other to 
as many as 66 pages. 

(1) The '' Standard Handbook," edited by Fowle, was first 
published in 1907, and is now in its fifth edition. Here the 
'" unit ’’ eystem has been adopted, the entire field of electrical 
engineering being divided into 25 sections, each section 
assigned to one or more specialists. Each of these sections 
is complete in itself, and some repetitions are purposely made 
to save the time of the user. The names of a few of the 
contributors will serve to indicate the authoritative nature of 
the various articles: Kurapetoff (electric and magnetic cir- 
euits), H. M. Hobart (a.c. generators and motors), Alexander 
Gray (d.c. generators and motors), Chester Dawes (power 
transmission), Terrell Crcft (interior wiring), Elmer Sperry 
(gyro-compasses). 

A numbered thumb index is provided to these 25 sections, 
and each eection is sub-divided into paragraphs, which are 
numbered consecutively through the section. A most valuable 
feature is the provision of detailed bibliographies to each sub- 
ject treated, general reference books being given at the end 
of each section, while special references are given at the ends 
of paragraphs or as footnotes. 

A great wealth of information, adequately classified and well 
illustrated, is comprised in every section. Two subjects upon 
which we should perhaps expect much from America, power 
plant and electric railways, occupy between them 350 pages, 
while a section on radio-communication has now been added 
to an already well-filled chapter on telegraphy and telephony. 


(2) Pender's Handbook, now in its second edition, has been 
considerably enlarged since its first publication in 1914. Many 
of the articles have been entirely re-written, including those 
on electrie heating and cooking, insulating materials and radio 
communication, the latter replacing the articles on detectors, 
electric waves, wave meters, wireless telegraphy and wireless 
telephony. New articles have been added on electric ignition, 
welding, electric propulsion of ships, and frequency changers. 

This handbook has an alphabetical arrangement, and is con- 
sequently more in the nature of an electrical encyclopedia. 
Direct reference is perhaps facilitated by this arrangement, 
but the book loses somewhat of its value for consecutive study. 
Every article is complete in itself and is followed by a biblio- 
graphy and references to periodical literature on the subject. 

Great care has been taken to ensure that all the information 
given is strictly up-to-date, and a notable feature is the cost 
data given in connection with electrical machinery and instal- 
lations. Most of the prices are quoted as in 1922, although 
here and there earlier figures have been utilised where later 
data were not available. This information concerning costa 
appears to be a particularly useful addition, as it is seldom that 
voung engineers possess much first-hand or other accurate 
knowledge on this subject. 

Both of these books are thoroughly good reference booke. 
Neither of them would have enabled Robinson Crusoe to erect 
a modern electric power station on his island with the 
materials he salved from the wreck, but either will give the 
busy electrical engineer information about just that subject 
upon which he needs an epitomised account of up-to-date 
practi^e. 


The Practical Testing of Dynamos and Motors. By Сназ. F. 
Ѕмттн, D.Sc. Ninth Edition. Pp. 271; figs. 190. Man- 
chester: The Scientific Publishing Co. Price 7s. 6d. net. . 


The fact that Dr. Smith’s book on the testing of continuous- 
current dynamo machinery is now in its 9th edition is 
sufficient evidence of its usefulness, for it can be taken for 
granted that the students, test-bay assistants and others for 
whom the book is obviously written are not a class who are in 
the habit of buying books merely to adorn their bookshelves. 

The present issue includes a number of additions and altera. 
tions resulting in three new chapters. Most of these additions 
represent the development of modern practice in continuous- 
current testing, and especially valuable is the series of experi- 
ments on the action of interpoles in producing eparkless com- 


mutation. 

The earlier portion of the book deals with the laboratory 
type of testing, and will be useful chiefly to the engineering 
student who carries out tests in order to learn. The later 
chapters deal with tests of a more commercial type, including 
performance, ећсіепсу and load tests, and also the testing of 
combined engine and dynamo sets. In every case a full 
description is given of the test, together with diagrams of con- 
nections and specimens of resulte and curves obtained. 

Some very useful practical testing hints are given in & pre- 
lnninary chapter, and these may be followed with advantage 
bv every student in a laboratory and every test-room engineer. 

Dr. Smith has contrived to include in his book practically 
all the usual commer ial tests employed in works. The fact 
that while the well-known Hopkinson test figures in the index 
is not referred to as such, but merely as a back-to-back test 
in the text, appears to call for some comment, ae does the lack 
of any mention of testing for dynamic balance, a very im- 
portant but often neglected quality in electrical machines. 

The book is clearly printed and well illustrated by line dia- 
grams, und can he reconimended as a very valuable laboratory 
or test-hed companion. 


Steam Turbine Theory and Practice. By WILLIAM J. KEARTON, 
Assoc.M.Inst.N.A. Рр. xvi+456; 250 figs. London: 
Sir Isaac Pitman & Sons, Ltd. Price 15s. net. 


The appearance of another work on the steam turbine: 
naturallv inclines the student of engineering to seek its raison 
d'étre when so many eminent specialists have already con- 
tributed to the literature of the subject. The author puts 
forward the plea that many of the recent works on the steam 
turbine have been over-developed along certain lines, and in 
consequence are not generally useful to the average engineer- 
ing student. In order to reinedy this deficiency he has pro- 
duced this work, which is primarily intended as a text-book 
for engineering students, although, owing to the field covered, 
it should prove useful to engineers and draughtsmen seeking 
information on the theory of the steam turbine. А useful 
feature of the book is the large number of worked out 
examples and also the test questions with answers, which 
enable the keen student to gauge his progress to some extent 
by carefully working through them. 

The calculus is used throughout the text, and the various 
symbols employed have been tabulated at the outset. No 


ditheulties should arise in connection with the graphical 
methods adopted, which should appeal most strongly to the 
practical engineer whose mathematical knowledge is rathev 


more limited than that of the engineerinyystudent. 
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In the opening chapter the principles and inherent charac- 
teristics of the steam turbine as а prime mover аге bnetly 
considered im comparison with the reciprocating steam engine. 
On p. 3 the author is not very clear with regard. to. the 
econome buut of expansion of the steam in the. cylinder. 
After explaining that the economic limit imposed on the size 
of the evimder is due to the very large specific volume of the 
Меш at low pressures, he states that it is not usual to com- 
plete the expansion in a steam-engine cylinder, but to 
Uopelease " the steam at a pressure а few pounds above the 
atmosphere. Surely the author means that the steam is 
usually released at a pressure of a few pounds absolute, as he 
previously states that most steam engines and turbines are 
provided with condensers. 

The term “enthalpy '' is used to denote the total energy 
af the steam instead of the more usual expression of ‘ total 
heat," which the author considers is a rather misleading 
nate, us the total energy 18 equal to the total heat H plus 
the heat equivalent of the work done in forcing the feed-water 
into the boiler agaist the steam pressure P, in. pounds. per 
square foot absolute. 

The difference between the total heat and the enthalpy or 
total energy of a pound of steam is extremely small and may 
be neglected in practical calculations, but it is of nnportance 
in. thermodynamics, and various terms have been supyested 
to distinguish total energy from total heat. Whether the 
terin “enthalpy " will find universal favour or not 18 a matter 
of conjecture; such expressions as “ holotherm " are already 
in ]united use to denote the total energy of the substance, but 
possibly the most important point is with regard to the sym- 
bols used, and it as gratifying to find т employed to rep- 
resent the total energy of steam. 

The flow of steam through nozzles is naturally one of the 
most inportant subjects in any work on steam turbine theory, 
and the author has gone fully into the theories and methods 
emploved in calculating the dimensions of nozzles. ‘The 
methods ernploved in experimental work are touched upon, 
including Dr. Stodola's classical researches, whilst the more 
recent theories of supersaturauon, as put forward by Wilson, 
Callendar, and Martin are briefly mentioned. No reference, 
however, appears to be made to the researches of the Steam 
Nozzles Research Committee of the Institution of Mechanical 
Engineers, which are being conducted at Manchester. The 
practical construction of nozzles is considered and some useful 
data are given, whilst the set of examples at the end of the 
section is particularly good. 

In view of several most regrettable turbine failures recently 
in power stations in connection with medium-sized turbo- 
alternators operating at 3,000 r.p.m., it would appear that 
there is still a lack of know ledge as to the permissible work- 
ng stresses for steel rings and disks subjected to high-tem- 
perature steam. Methods of calculating the strengths of rings 
and disks are given, but few data regarding the metalluryical 
aspect of the problem are included, although, of course, it is 
here that further research is required. The author's practical 
experience in design has enabled him to go fully into the 
various methods employed in the drawing office. 

‘The history and development of the Parsons turbine. from 
its inception ip 1834 to the present day. is briefly set out, and 
it is interesting to note that the 20,000-KW set which was 
eupplied to Chicago over eight years avo probably possesses 
the highest Rankine cvele efficiency yet obtained for any 
Inachine of its size in the world. 

An interesting chapter is given on the Ljungström radial- 
flow turbine, which has proved to be a most efficient type of 
machine for outputs up to about 5,000 kW. 

The figure quoted for the efficiency ratio of the first Ljung- 
strom turbo-alternator of only 1,000 KW > capacity is 77 per 
cent., but this should probably be 72 per cent., as the former 
figure was only just exceeded on the first or experimental 
5,000 kW. set which was installed in the same power house in 
London about three years later. 

The application of turbines to marine propulsion is the sub- 
ject of a most interesting chapter, in which the author traces 
briefly the development of the marine turbine from the his- 
torical trials of the Turbinia, in 1596, by the Parsons Co., to 
the present-day practice of large geared turbines running at 
comparatively bigh speeds, Some useful. facte concerning 
speed-reduction gearing are iyen., and the section. concludes 
with a brief description of some of the methods adopted for 
turbo electric propulsion. 

Fina'ly, the trend of modern developments is considered in 
à chapter on recent advances an steam turbine engineering, 
In which the author shows that we have almost reached. the 
practical limits of design and construction unless preat ìm- 
provements can be effected with regard. to the metals used 
In construction. 

The authors treatment of the subject is quite sound, and 
he is to be conuratulated on having written a text-book which 
should be really useful alike to the engineering student and 
the practical engineer or draughtsman who is interested in 
the theory and design of steam turbines, The book is 
Well illu-trated, hisa good index, and is most Incidly written, 
whilst ati remarkably free from = errors; and its. moderate 
price should brinz atowithin the reach of the average student 
er e0nzineer abe-ttous of obtanina a foud general knowledge 


€ the -ubye t, L M J. 


INDUSTRIAL LIGHTING AND THE PREVEN- 
TION OF ACCIDENTS. 


A parek On the above subject was read by Mr. L. Guster, 
before the RoyaL Society ОР ARTs, on May ]oth, the chair 
being taken by Sir Malcolm Delevingne, K.C.B., Assistant 
Under-Secretary for State, Home Осе. 

Mr. Gaster, in his opening remarks, recalled some of the 
advances in methods of lighting that had taken place during 
recent vears, notably the introduction of electric. gastilied 
lamps, Which had led to a more general use of overhead ingot. 
ing and much higher values of illumination than were forinerly 
customary. Another event of interest had been the develop- 
ment of systems of “‘ artificial daylight," enabbng colour- 
matching to be done by night as well as by day. | 

‘Turning to the question of accidents, Mr. Gaster pointed out 
the economic importance of reducing the considerable number 
reported each year, which in 1920 reached nearly 150,000 and 
involved a payment of over £6,000,000 in compensation—quite 
apart from minor " unreported " mishaps and accidents in 
mines and on railways. While he did not wish to create the 
impression that bad lighting was the only, or even the chief 
cause of accidents, it was nevertheless an extremely import- 
ant item, both in relation to safety and as affecting the beaith 
and efficiency of workers. 

The effect of inadequate lighting on the eye was well recog- 
nised, but another very inportant point was its influence in 
causing industrial fatigue, which in turn led to mistakes and 
accidents. Investigations by the National Institute of. Indus 
trial Psychology had shown how small modifications in 
methods of work had resulted in improvements in output ot 
from 10 to 40 per cent.; in the case of sweet-packing, better 
hybting had been found to result in a 10 per cent. rise in 
output. In another experunent described in the Journal 
of the National Institute of Industrial Psychology it waa 
found that bv using a lamp giving four times the lizht 
of the ordinary minor's electric lamp, workers could produce 
14 per cent. more coal; hence the use of a more powerful 
lamp fed by a bigger battery deserved consideration, even 
though it involved greater weight. Experimenta conducted 
by the Commonwealth Edison Co., in Chicago, had shown a 
similar result—that by means of better lighting, increases in 
output of from 8 to 27 per cent. could be obtained. The 
avoidance of spoiled work was, however, often an even more 
important point than increased output, as it might prevent 
serious loss of prestige. It was general experience that poer 
lighting often led to costly mistakes and waste of material. 

Mr. Gaster then proceeded to explain in detail the recom- 
mendations of the Home Office Departmental Committee on 
Lighting m Factories and Workshops, which bave been noted 
from time to time in the ELectRIcaL REVIEW. He showed thit 
the requirements as regards avoidance of glare could be quite 
easily complied with by means of modern lighting appliances, 
and that the values of working illumination now tentativery 
recommended (3. foot-candles for ‘ fine work," and 3 foot 
candles for * very fine" work) were often exceeded in up-to 
date works where the management appreciated. the benetnts 
of good illumination. Thus in some printing works from > 
to 10 foot-candles was now provided on compositors” benches, 
and a committee which had been inquiring into the liyhtng 
of post otlices in the United States had advised the use. of 
Hlumination-values of this order, which, according to the 
methods suggested, would require about 2 watts per sq. И. 
of surface iliuminated. 

The lecture was illustrated by a considerable number of 
lantern glides, some views of the repair shops of the London 
General Omnibus Co., showing the lighting conditions beth 
by natural and artificial light, being of special interest. ‘Ihe 
arrangements for lighting the painting shop, comprising 
overhead gasfilled lamps in suitable retlectors, supplemented 
by special local lights to facilitate painting the upper decks of 
buses, and a row of lights beside the wall to illuminate the 
backs of vehicles, have received special study. In the engi- 
neering shop а feature is the local lighting, up to 25 foot- 
candles at places where the very accurate work of grinding 
shafts is undertaken. 

In conclusion, Mr. Gaster recalled that there were now 
seven States in. America which already possessed. lighting 
codes, and that the subject was receiving attention from the 
Department of Industrial Hygiene. operating under the. In- 
ternational Labour Bureau of the League of Nations at Geneva 
He hoped that in. the near future the recominendations of 
the Home Осе Committee, which involved no hardehip to 
workers or employers, but were designed for their. Белеп. 
would be embodied in the legislation of this country relatin, 
to factories; and that light, heat, and ventilation would tbe 
dealt with jointly as essentials to health, safety, and ethor 
enev of work. 

The chairman, Sir Malcolm Delevingne, after expressing his 
sympathy with the anns outlined in the paper, stated that 
the next Factory Act would contain suitable provisions fer 
adequate Пироту in factories, based on the recommendations 
of the Home Office Committee. The importance of god m- 
dustrial fighting was now generally recognised, and what was 
“мей needed was educational propaganda in order that the 
fundamental principles night һе generally understood. 
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BUSINESS NOTES. : 


Bankruptcy Proceedings.—RicHMOND RUDD, Long Ashton, 
Somerset, electrical engineer.—4he first meeting of the credi- 
wrs of the above was held on May 3Uth at the Otticial Re- 
ceiver's offices, 20, Baldwin Street Bristol. According to the 
statement of айа», the gross liabilities amounted to 43906, 
of Which £261 was expected to rank, against net assets ol 
£132, or a deficiency of £128. Debtor attributed his failure 
to want of capital, pressure by creditors, and costs in con- 
nection therewith. ‘Lhe case being a summary one, Was left 
with the Othcial Receiver as trustee of the estate. The follow- 
ing are creditors :— 


£ £ 

м *, * ms 1 

Russell, J., & Co. P .. 85 Sherwill, D. G. e: i oe 11 
S n e ee — s .. 15 Simpson, Baker & Co. ... TAS 36 
Siemens Bros. & Co., Ltd. .. 25 Weeks, W. E., & Co. ... e. 49 


J. Owen (J. Owen & Sons), electrical engineer, 186, West- 
combe Hill, and 3, The Grove, Greenwich.—Trustee, Mr. T. 
Gourlay, Oficial Receiver, 29, Russell Square, W.C., released 
Мау 15. 

O. GREATHEAD and W. GREATHEAD (Greathead Bros.), elec- 
trical engineers and contractors, ov, Burnley Road, Bradford.— 
Composition of бх. 6d. in the £, payable June 8th, at the 
Official Receiver's offices, 11, Wainckley Square, Preston. . 

A. C. INCE, trading formerly as the Newcastle Electrical 
Engineering Co., now with a partner as the Tyne Electrical 
Industries, electrical contractor, 21, Fenkle Street, Newcastle- 
on-1 yne.—First and final dividend of Js. 74d. in the £, payable 
June llth at the Official. Receiver's Oflice, 4, Northumberland 
Street, Newcastle-on-Tyne. | 

L. HOLMAN, electrician, 11, Camden Road, Bridgwater.— 
Receiving order made Мау 315 on debtor's own petition. 

W. P. Youna (W. P. Young & Co.), mechanical and elec- 
trical engineer, 40, Sunvey Gate, Leicester, and (Leicester 
Tanning Machinery Co.) 42, Sanvey Gate, Leicester.—Recelv- 
ing order made May 3lst on debtor's own petition. First 
meeting, June 12th, at the Ofhcial Receiver's ОШсе, 1, Ber- 
ridge Street, Leicester; public examination, July 6th, at the 
Castle, Leicester. At a meeting of creditors held on May 318%, 
a statement of affairs was presented, and, with one dissentient, 
the meeting decided to request the debtor to file his petition 
in bankruptcy. 

British Rab10PHONE Co., makers of wireless apparatus, 
Downing Street, Bulwell, Nottingham.—Receiving order made 
May 30th on creditors’ petition. 

H. H. L. Symonps, electrical engineer (since deceased), late 
of 1, Downs Road, Winbledon.—1.ast day for proofs for divi- 
dend, June 2th. Trustee, Mr. T. Gourlay, 29, Russell Square, 
W.C. 

C. J. Нахву and E. Brapy (Haxby & Brady), electrical engi- 
neers, la, East Parade, Harrogate.—First and final dividend 
of Ss. 4d. in the £, payable at-the Official Receiver's Ottce, 
Duncomble Place, York. 


Company Liquidations.—Rapio INSTALLATIONS, LTD., Em- 
pire House, 175, Piccadilly, W.—Pursuant to Section 188 of 
the Companies (Consolidation) Act, 1908, à meeting of the 
creditors in this matter was held on May 95th at the offices 
of Mr. G. W. Askew, accountant, 14,' St. Mary Axe, EC., 
when it was reported that the liabilities amounted to £509, 
while the assets were expected to produce £511. It was re- 
ported that the company was registered on September 12th, 
1922, with a nominal capital of £1,000, divided into 700 shares 
of £1 each and 6,000 of 18. each. The books of the company 
had been properly kept, and since the inception of the com- 
pany up to the date of liquidation there had been sustained a 
Joss of £749. Mr. Askew stated that he had had notification 
from Marconi House that rovalties were due from the com- 
pany, but he could not say how much was claimed. The 
sales had been £1,797 and the purchases £1,457, while £40 
had been spent on advertising. It was said that the landlords 
were in possession of the premises for rents due, and furniture 
valued at £170 in the company's books had been seized by the 
andlords. After the matter had been discussed, it was de- 
cided to leave it in the hands of Mr. Askew as liquidator. 
The following are creditors :— 


£ £ 
Surrey Scientific Co., Ltd. ... 464 Allen, C. ya УУЗ zs s 28 
Edison Swan Electric Co. .. 152 Mill & Russell Vos wae .. 16 
Le-lie ds e 4$ Hunt, A. H. Dus m . ll 
D.P. Battery Co. ... or . 0 General Electric Co. dis e. 16 
Ashurst, Morris, Crisp & Co. ... 3 


257 MIDGLEY, Ілто., electrical engineers, &c., 26, Caledonian 
Road, N.—Pursuant to Section 155 of the Companies (Con- 
solidation) Act, 1908, a meeting of the creditors in this 


matter was held on May 94th at the offices cf Mr. A. A. Hall. 


(Messrs. Hail, Eaxter & Co.), accountant, 69, Broad Street 
Avenue, E.C., when a statement of affairs presented showed 
liabilities £627, while the assets totalled £331, or a deficiency 
of £296. The assets consisted of sundry debtors, £239. cash 
at bank, £52. and stock estimated to produce £40. Tt was 
reported that the company was incorporated on February Prd, 
1927. to take ove the business of J. B. Midgley & Co. The 
capital was £500 in £1 shares. The directors were Mr. J. B. 
Nfid сеу, Mr. J. J. Tanrer Mr. F. Johnson, and Mr. P. F. 
Gallagher. It was stated that most of the company's busi- 


ness was done at Worcester Park, where it had а store. 
Mr. Houstoun, of Messrs. Corfield & Cripwell, asked what had 
happened to the stock that was at Worcester Park, and the. 
liquidator replied that it had been removed from there and 
taken to 26, Caledonian Road. The company never had any 
stock at Caledonian Road before the liquidation. The pre- 
nises were taken at a weekly tenancy of £1 a week. The 
drawings of the directors had been in the neighbourhood of 
£3 to £3 lUs. a week each. The matter was fully discussed, 
and the opinion was expressed that some further investigation 
should be made. Mr. Hall intimated that he was quite willing 
to resign his position as liquidator, and eventually a resolu- 
tion was passed appointing Mr. William Osborne, of Messrs. 
Corfield & Cripwell, Balfour House, Finsbury Pavement, E.C., 
as sole liquidator in the place of Mr. Hall. The following are 
creditors :— ' 

£ £ 
Edison Swan Electric Co. .. 40 General Electric Co., Ltd. ... 177 
Watsham's y 2 Henley’s Telegraph Works Co., 


Markes Ward ses T ... 101 Ltd. . "un "S Sos .. 20 
General Cable Co. T .. 19 Siemens & English Electric 
Ewall Garage £s 12 Lamp Co... m. wie was 
Metropolitan-Vickers Whitworth —... see 85 we d2 


Electrical 
Co., Ltd. А 
Dinger Unirep States Сави Co., Lrp.—Winding up volun- 
tarily. Liquidator, Mr. W. Miles, 240, Winchester House, Old 
Broad Street, E.C. Meeting of creditors at Winchester House, 
June 14th (all creditors have been or will be paid in full). 
CARK AND District ELEcTRIC SuPPLY Co., Lrp.—Winding up 
voluntarily. Liquidator, Mr. A. E. Stringer, 31, Manor Row, 
Bradford. 
VENTIHETA, LTD.— Winding-up order made by the High Court 
on May 9th. 
LEITNER ELECTRICAL Co., Lap.—Third and final dividend of 
ad. in the £, payable June llth at Carey Street, W.C. 
CRYSTOPHONE MANUFACTURING Co., IyTb.— Winding up volun- 
tarily. Joint liquidators, Mr. E. H. Hawkins, 4, Charterhouse 
Square, E.C., and Mr. A. A. Yeatman, 2, Coleman Street, E.C. 
Meeting of creditors at 4, Charterhouse Square, E.C., June 
]4th. Particulars of claims to the joint liquidators by 
July 3lst. 


Private Arrangement.—GroRGE PALMER (UNIVERSAL CINEMA 
SupPLIES), LD., 47, Gerrard Street, W., wireless dealers and 
kinema suppliera.— The creditors interested herein were called 
together on May 29th at the offices of Messrs. Purchase and 
Clarke, solicitors, 55-56, Pall Mall, S.W., when a statement 
of affairs presented disclosed liabilities of £2,565, made up as 
follows:—Rates and rent, £53; gas and electric light, £3; 
and unsecured creditors, £2,809. There was also a debenture 
for £200, with interest 178. 104. in favour of a Mr. Sharpe, 
who had appointed a receiver to act for him. The assets 
totalled £3,310, from which had to be deducted £501 for 
debentures, leaving net assets £2,809, or a deficiency of £56. 

[t was stated that the company was Tormed in 1915 with a 
capital of £6,000 in £1 shares, half of which was subscribed 
for. In August, 1913, Mr. Palmer, who was present, stated 
that he started business on his own account, but the war 
broke out, his premises were broken into by burglars, and a 
fire had taken place. Three years after that, he had formed 
the company, which consisted of himself and his wife. 

Mr. Houstoun, of Messrs. Corfield & Cripwell, asked what 
had become of the money which Mr. Palmer had received 
on account of the debenture, and Mr. Palmer replied that 16 
was paid out to creditors generally. 

Mr. Palmer went on to say that he had been taking about 
£4 to £5 a week out of the business, and he employed a son 
at a salary of £3 108. a week. The turnover had been about 
£300 a week. 

Asked íf money had been lost in the wireless section of the 
business, Mr. Palmer said that money had been lest both in 
the wireless and in the kinematograph sections. 

After the matter had been discussed, it was stated that 
a friend of the debtor was willing to put fresh working capital 
into the business, and Mr. Palmer hoped in time to be able 
to pay a composition of 90s. in the £. Eventually & corn- 
mittee of inspection, consisting of Messrs. Trelleborgs. Mr. 
E. Judd, representing Siemens Electric Co., Messrs. Liddon, 
Mr. Houstoun, representing the General Electrie Co., and the 
Williainson Film Co., were appointed to investigate the affairs 
of the company and report to a further meeting. The follow- 
Ing are creditors :— 


£ £ 
Trelleborgs — ... "ss nae we 177 Punch Ticket Co... m el 46 
Browne, Ltd. HT iat e. 384 Pathé Freres, Ltd... ie ae Т 
British-American Export Co. ... 23 Broad, T. H. shen Sas e. 30 
Baer, M. те n ios .. 17 Sloan Electrical Co. T wu DAP 
Puck Bros & Harling ... e. 608. Turner, E. G. T ме J. 143 
B.D.S. Wireless Co. A e. 108 Waters. Bros, s "Y s. 08 
Champion & Co., Ltd. ... e. 004. Leach & Co. ks га faa ЭЗ 
Dubilier Condenser Со, ... .. 15 Lucas Engraving Co. Pa "ES 
Electrical Manufacturing Co. ... 63. Metropolitan-Vickers Electrical 
General Electric Co. TN ss 70 Co. Ltd. ... Dr. eke 2. 62 
Fr, E. B. .. vis T e. ЭР Kent Bros. Electrical Co. ... TEM n 
Wokelins, Ltd. Е pi .. 20600 FEleetrical Engineering... NES 
Hlingworth. & Co., Ltd. ... .. W Bligh, У. W. = E es. 189 
Liddon $5 its 25: .. ]16 Lawrence & Со, ... f e. 36 
Jones & Co. 5 m 2... 12 Purchase & Clark |... " e. Nl 
Mansell & Hogan ... - 2. BO Odham's Press sus iu e. 16 
Palmer, George —... ee .. 178 Langrish & Cot... s . 14 
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Trade Announcements.— Misses. BURTON, GRIFFITHS & CoO., 
1.то., 6870, Vauxtiall pridge Road, N.W., have been up- 
рона soe agents in the © Mted Kingdom for tbe American 
vosu Magneto Corporation, of Springheid, Mass., UNA. 
mianulacturers ob. tee Bosch inition systems tor motor 
vehicles. 

мк. GroRGE W. Riesanps, ef Carditf, who has been for many 
years outside representative for Messrs. Shenton & Co., Ltd., 
las now been appointed in a similar capacity by пее 
Suppites, Ltd., ot € pper thames Street, EC. 4. 

Мк. Ков AUCHTEREONIE has acquired. the business of the 
Border Electrieal Engineering Co., electrical engineers, Gala- 
park Road, Galashiels (lately under his miarageuient). | 

Mit. GrORGE HARTIGAN, Who has Left the дира aslectrical 
Manufacturing Ce Аа. of Birmingbiain: and London, has 
Started the London Fan and Motor Ce., in partnership wath 
Mr. €. il. Roberts and. Mr. D. Barrie, at 11, Grape Street, 
London, W.C.2. 


Catalogues and Lisis.— Tur Hotroist Кик APPLIANCE 
Co., LiD., 21, Berners Street, W.1.—7 the Home cf a Hundred 
Comtorts, а bocklet. containing: illustrated. descriptions: ol 
крои 7 irons, grills, Kettes, toasters, fires, and other 
apphances. | 

Messes. SMART & Brows, Erith, Kent.—A reprint describing 
the ^ Simplicity 7 parattin-electrie generating: set, together 
with pesteards illustrating this. 

British InstunvwEp  Hensey Cases, Lro., Presect, Lanes.— 
Panaphlet P. 178, containing numerous illustrations and 
descriptions of © Prescot” armoured cables, joint boxes, racks, 
reactances, feeder pillars, and other accessories. 

Yor Велам ELECTRIC, Lro., Brantwood Werks, Таги 
Road, ‘Tottenham, N.17.—Leatet No. 627, illustrating and 
desenbing | Beneolite | lighting fittings. Priced. 

METROPOLITAN-VICKERS Баета. Co., LTD., Trafford Park, 
Manchester.—An artistic folder illustrating. the." Cosmos" 
electne iron, and arranged for overprinting. Priced. 

Messes. Bovwistox, Brown & Co., Lro., 219, St. Vincent 
Street, Glaspow.—An illustrated brochure describing: electri- 
callv-driven haulage pear, miming type distribution boards, and 
саре joint. boxes, 

‘Turk LONDON Factors AND. AGENTS, Pap, 38 and 39, Parlia- 
ment Street, 8S.W.1.—June price lst of electrical materials and 
accessories, Including accumulators, bells, cables, conduits, 
lamipholders, fans, xc. 

Attoviyons, lap., S4, Victeria Street, S. W.1.—A priced 
catalogue of radio apparatus, with a view of the firm's deimon- 
strating theatre, which as the original captain's cabin. of 
П.М... [mpregnable—last of the " wooden walls of England." 

BiookHIRST SWITCHGEAR, LTD., Northgate Works, Chester.— 
Calendar cards for June-Septeimber, bearing illustrations. and 
notes of the firin's products. 

Mrssics; P. NETTER & Son, 41, Side, Neweastle-on-Tyne.—A 
table of fuse wires for currents ranging from 656 to .55 А. 

Messrs. Ferauson, Panas, LTb., Higher Openshaw, Man- 
chester.—A series of Mlustrated pariphiets describing in detail 
various. types of industrial and mining. switehpear, oil- 
unomersed, armour-clad, and truck patterns. Also. an illus- 
trated bocklet descnbing operating gear for oil-inmmersed circuit 
breakers, switchboard mounting, 

Luk Mebpicar, ENGINEERING Co., 71a, Englefield Read, N.1.— 
А price dist of fractional hop. d.e. motors. 

Тнк MibpraNbp Erectie MasUracrTURING Co., Lto., Barford 
Street, Birmingliaim.— booklet setting forth the firm's manu- 
lacturing and seling poliev. 

Tur М№тоха, Bomer AND GENERAL INSURANCE Co., LTD., 
National Buildings, St. Mary's Parsonage, Manchester.—An 
Uiustrated booklet and a pamphlet dealing with "" National 
fusible plugs. 

Messks. Breck РЕЕВЬЕК & Co., Lro., Edinburgh.—An illus- 
trated brochure dealings in some detail with © Peebles б motor- 
converters. This describes principles and construction and 
forins an interesting treatise. cn the subject. 

Tur SUN Fa rcTiücat, Co., Lro., 5-124, Charing Cross Road, 
W.C.2.—lune price list of electrical supplies, including: portable 
electric tools, wiring materials, switches and fuses, radio 
apparatus, motors, &c. 

SIEMENS & Клен Etrreric Lase Co, LTD., 35-30, Upper 
Thames Street, E.C.f.—June price list of lamps, lighting tt- 
Ur js, fuses, fires, radio apparatus, «c. 

Мк. Гм, J. Patron, 43, Л Бачо Street. Westminster, 
S.WL—A pree list of electrical materials, as tapes, eom- 
pound, wires, ebonite, &e. 


_ Dinner to Directors. —1.a«t Friday evening the directors of 
Vickers, Ltd., were entertamed at dinner at the Holborn Res- 
tuurant һу the head осо staf. The chief commissionaire at 
Vickers. House presided, and = proposed the teast. "Ош 
Cuest-—the Directors.” Mr. Douglas Vickers, the chairman 
of the board, in responding, said that the invitation came as 
a preat surprise to them, and was Му appreciated. Пе 
described the ccousion as unique in the industrial world. 


Unemoloyment.—The Ministry of Labour unemployment 
returns for May 2st showed an increase i the number of 
persons ме ппен еф of 48.790) making a total of 
] 55.94 — [t was stated that the anerease was due to a tem- 
гм гага М ЮП ма textile trade activity, there bein; а reduction 
im non textile districts 7 Short time © workers numbered 
OO a decretise ct about 1000 during the week, 


Foreign Exhibition.—I.cuxemrcerc.—The eleventh Inter. 
Nationa: Commercial Бат which the су of Luxemburg is 
halding from August 12th. to 22nd has a special interest to 
erectrical manufacturers by reason. ot the taet that the 
Chamber. of Deputies is now considering a Bill tor the 
electriheation of the railways of the Grand suchy, which wui 
probably be passed before the tine for the holding ot the 
lair. Applications for space should be addressed to 19, Кас 
des Bains, Luxemburg. 


New Showrooms. — Messrs. GALSWORTHY, [.1p., have 
arranged new showrooms on the ground. floor and in the 
basement of their. premises at 16, Newman Street, WoL 
liere they. are exhibiting a wide selection of. lighting: titty 
ii designs to harmonise with a multiplicity ot architectural 
and decorative schemes. For the most part the fittings are 
сЁ artistic metalwork, which is the firin's. forte, but there 
is also ап excellent display of alabaster and plassware. 


Trade with Denmark.—The Commercial Secretary at 
Copenhagen, Mr. R. M. A. Turner, will be in atteudance шщ 
the Department of Overseas ‘Trude from June 2oth to ntb, 
inclusive, and will be pleased to interview, by appointment, 
United Kingdom manutacturers and merchants interested. in 
export trade to Denmark. Letters shculd be addressed, wath 
Gut delay, to the Comptroller-General, Department of Overseas 
Trade, 35, Old Queen Street, London, S.Wol. (Reference 
7,005 Е. R.) 


Ljungstrom Air Preheaters.—Messrs. James Howden and 
Co., Ltd., of Glasgow, after having made extensive trials. at 
their works of the new Ljungstrom air preheater, have w 
quired a licence for land boilers for this country, and can 
turnish complete tenders and proposals. for the application 
of the preheater to all types of this class of boiler. ‘Thev alx 
hold the exclusive world licence for its application to marine 
boilers. 


The Boilermakers’ Lock-out.—The conference requested 
by the Boilermakers’ Society between that body апа the 
Shipbuilding Finployers'" Federation. was held on Мау До, 
but the employers declined to exercise any preference with 
regard to. the general agreement towards the boilermakers. 
and the conference proved abortive and was therefore ad 
journed indefinitely. 


Electricity Supply Rifle League.—.\ very successful prize 
weeting was held by the League on May 26th, on the ranges 
of the Hackney Club at Clapton. This was the fitth оссахи п 
on Which members of the various clubs composing the һҺейине 
had met in this way, and on each occasion. the weather hos 
been ideal for outdoor shooting. 

The following are the results of recent matches :— 

County Co. 57%, City Co. 575; Central А 3557, West Hat 
921; Central A 576, Shoreditch 574; Central В 560, West. Hain 
oll; Shorediteh. 577, Central В 256; County Co. 574, St 
James’ 565; Hackney 544, Central В 527; St. James’ 261, West 
Ham 538; St. James’ 567, Hackney 540; Central A 572, Central 
B H1; Shoreditch 574, Hucknay 522: City Co. 251, Central В 
20351 ; City Co. 587, Central A 577. 

The County Со. heads the League with 10 points. 


Italian Electrical Industry.—The trend of the electric 
Industry in. Нау in 1922 is thus summarised by a contem- 
porary :—'"' The year 1922 for electrical undertakings, regarded 
from the financial side, cannot be said to have been a bad one. 
Apart from the dimiculties experienced in. the early months 
by the undertakings in the north, the development of business 
of the remainder was good, and the increase of consumption 
had its beneficial results. On December 31st. the position 
of the concerns may be suid to have improved in the matter 
of dividends and in the cautious increase of capital; While en 
December 31st, 1919, there was cnly a single company wath 
а capital above 100 million lire and four with a capital above 
3! millions, to-day there are six companies with 100 and more 
millions and eight with capital above 20 millions. Comparing 
this with past years, it is seen that. the aggregate сата] 
ef the principal companies rose frein. 12500 nillions. in rounil 
heures on December ЗЕМ, 1919, to 1,700 millions on. December 
east, 10920, and. from 1.550 millions in ERI to 2,100. milhons 
fabout) this vear (to be exact, 2.001). The bonded debt of 
electrical undertakings has remained alincst stationary at a 
little over 132 milhons. The movements of the principal seenri- 
ties show a eertain improvement in. the quotations which 
corresp nds with the slight improvement in the dividends. 
The index, which all through 1921 remained at about 100, woth 
a lowest of 95 and a highest of 105.70, in В gradually rose 
from 99 in January to 117.33 in December. —NRerista delie 
Industric Flettro Ferroviaria, de. 


_ New Italian Company.—There has been formed in Santo 
Stefano d'Areto the Sceietà Idraulica e IEdroelettrica Maggior- 
asea, With a capital of 350,000 lire. 


Installation Contracts.—Messrs. Mann. Egerton & Co.. 
Ltd.. report. having recently received the following, amonzst 
other contracts for eleetrie lighting, power, Хе. :-- Admiralts ; 
Horse Guards; Попе Office: | Postuinster-General's otce ; 
Treasury; Gwydyr House: Colonial Office: Whitehall Gar 
dens: Scottish Office; Customs Office: also for the АТОН 
Gardens, Tandon; Lowestoft Hospital; Regent Theatre, 
Norwich: several large blocks of shops and offices in. Rezent 
Street and Haymarket, London; and тапу countrv-house 
Installations. f | 
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Electrical Fittings for Argentina.—The most important 
building contract now being carried out in Buenos Ayres is a 
scheme by the Municipal Council, which proposes to construct 
10,000 dwellings at the rate of 1,000 per annum. In addition 
many new piivate dwellings are either being constructed or 
are in contemplation. The majority of these houses are to 
be wired for electricity. | 

The Chabas Town Council (address: Senor Don Secretario, 
Municipalidad de Chabas, Rosario de Santa Ёё) is inviting 
tenders for the supply of electric lighting fittings, &c. ‘The 
firm of Avellaneda & ‘Terain, owners of the sugar mill known 
as Ingénio "' Los Ralos," Tucumán, is completing a new elec- 
trical installation to deal with the year’s sugur harvest. 

Three large Tucumán firms—Gath and Chaves, Ltd., J. Voss, 
and La Casu del Acquu-—are about to put in hand a consider- 
able amount of building. All these premises will be fitted with 
electrical appliances. | 

It is most important that British firms should be directly 
represented in Argentina, especially as the present is a parti- 
cularly fayourable time for arranging contracts of all descrip- 
tions in connection with bouse-building in Buenos Ayres.— 
Reuter’s Trade Service. 


E.D.A. Activitles.—An iliustrated pamphlet (E.D.A. 357), 
bearing the title " In Kitchen Cool,” has been published by 
the Electrical Development Association. This extols the bene- 
fits of electricity for cooking, emphasising the fact that '' elec- 
tricity cooks without cooking the cook.” 


Storage Battery Manufacturers and Fair Trading.—.\tten- 
tion may be drawn to an announcement appearing among our 
advertisements to-day to the effect that the menibers of the 
Accumulator Makers’ Association (Chloride, D.P., Hart, 
Premier, Pritchett & Gold and E.P.S., and Tudor Companies) 
have signed the Electrical Contractors’ Association Fair Trad- 
ing Clauses. Emphasis i8 laid on the fact that loyalty to the 
clauses on the part of munufacturers demands corresponding 
loyalty from contractors. 


British Industries Fair, 1924.—The Times Trade and 
Engineering Supplement states that there is reason to antici- 
pate that the 1924 Fair will be held at London and Birnung- 
ham in May, to enable visitors who have been attracted to 
this country by the British. Empire Exhibition to attend the 
Fair as well. 


Publicity at Manchester.—The Manchester Electricity De- 
partment has issued an illustrated booklet dealing with the 
various domestic applications of electricity. Its chief value 
lies in the fact that estimates of cost, based on the existing 
charges, are given, as well as details of the cooker-hiring 
scheme of the Department. 


Copper and Lead Prices.—Messrs. F. Smith & Co. report, 
June 5th :—Electrolytic copper bars, £74, 10s. decrease; ditto 
ditto sheets, no change; ditto ditto wire rods, £84, 10s. de- 
crease; ditto ditto h.c. wire, 10 7/16d., 1/16d. decrease. 

Messrs James & Shakespeare report, June 5th :—No change 
in prices for copper bar, sheet and rods. English pig lead, no 
change. 

Applications for British Trade Marks.—The following are 
included among the recent applications for British trade 
marks. Objections may be lodged within one month from the 
dates mentioned. Fn the case of foreign applications, the 
names and addresses of the British representatives are also 
given : — 

Abcar. No. 434,673. Class 6. Electrical vacuum cleaners.— 
Charles Bingham, trading as Chas. Bingham & Co., 34, Vic- 
toria Street, Westminster, S.W.1. May 30th, 1923. 

Le Carbone A.D.C. (lettering and design). No. 420,445. 
Electric batteries in Class 4.—La Société Le Carbone, 12 and 
13, Rue de Lorraine, Levallois-Perret (Seine), France. (D. 
Young & Co., 11-22, Southampton Buildings, Chancery Lane, 
London, W.C.) May 30th, 1923. 

Abbiphone. Nc. 434,651. Class 8. Wireless telephonic 
apparatus.—Abbey Industries, Ltd., 81, Harrow Manorway, 
Abbey Wood, London, S. E.2. May 30th, 1923. 

A B (lettering and design). No. 434,652. Class 8. Wireless 
telephonic apparatus.—Abbey Industries, Ltd., 81, Harrow 
Manorway, Abbey Wood, London, S.E.2. May 30th, 1923. 

Mozzullphone. No. 435,529. Class 8. Electrical apparatus 
for use in wireless telephony and telegraphy.—The B. D. S. 
Wireless Co., 124, Devonshire Street, Birmingham. May 30th, 

1923. 

Volumite. No. 435.536. Class 8. Crystal detectors fer 
wireless telephonic and telegraphic apparatus.—Autoveyors, 


Ltd., 84, Victoria Street, Westminster, S.W.1. Мау 30th, 
1923. i 

Exide B. K. Shilling-a-Volt (lettering and design). No. 
435,809. Class 8. Electric accumulators and parts thereof.— 


The Chloride Electrie Storage Co., Ltd., Clifton Junction, Man- 
chester. May 30th, 1923. 

Chantecler. No. 435.002. Class 8. 
wireless telegraphy and telephony.—Gordon A. Litchfield, 
trading as the Nottingham Radio Supplies, 33, Mansfield Road, 
Nottingham. May 20th, 1923, 

Cymosite. No. 435,276. Class 8. Appliances used as de- 
tectors 1n wireless communication.—Norman Hall, trading as 
the North-Eastern Electrical Instrument. Co.. Albert House, 
Durham Road, Low Fell, Gateshead. May 30th, 1923. 

Etherite. No. 435,491. Class 8.—Apparatus for wireless 


Apparatus for use in - 


telephony or telegraphy.—Louis G. Freedman, 10, Great New- 
port Street, Leicester Square, London, W.C. May 30th, 1923. 
Vivavox. No. 435,845. Class 8.  Telephonic apparatus.— 


Edward A. Graham, trading as Alfred Graham & Co., St. An- 


drew's Works, Crofton Park Road, London, S.E.4. May 30th, 
1923. 

Radiola. No. 436,408. All goods in Class 8, except gramo- 
phones, parts and fittings.—John R. Eccles, 10, Aston Street, 
Binningham. May 30th, 1923. 

Centra. No. 427,708. Class 14. Bulbs, globes, reflectors, 
Åc., of glass and used in connection with eiectric lighting.— 
Osram Gesellschaft, 11-14, Ehrenbergstrasse, Berlin, O.17. 
Germany (Marks & Clerk, 57-58, Lincoln's Inn Fields, London, 
W.C.). May 30th, 1923. 

Rex. No. 435,462. Class 18. Electrically-heated appliances 
and apparatus.—The Bastian Meter Co., Ltd., Bartholomew 
Works, Kentish Town, London, N.W.5. Мау 30th, 1923. 

Arcovite. No. 435,542. Class 50. Electric insulating 
materials and electric insulators.—The Siluminite Insulator 
Co., Ltd., 16, Dowgate Hill, Londen, E.C. May 30th, 1923. 


Latin-American Electrical Notes.—The new 2,000-h.p. 
generating plant, purchased by the Bogata Tramway Com- 
pany, has now been erected and put into service. Owing to 


' the rapid extension of dilierent branches of the company’s 


lines, it is expected that within a short period the plant will 
be suppleinented, acconimodation having been allowed for this 
addition when necessary. 

There is a market in Cuba for self-contained generating seta 
capable of being operated with alcohol. In order to encourage 
the importation of such apparatus, a prominent group of distil- 
lers has agreed to manutacture suflicient quantities of alcohol 
for lighting purposes. It is thought that a large proportion of 
the haciendas, the owners of which are now better supplied 
with cash than at any time during the past two years, will be 
willing to introduce self-contained lighting sets as a means 
of economy. Up till now this has not been possible owing to 
the retail price of gasolene being about twice that of alcohol. 
The latter fuel is suitable where electric current and gasolene 
are unobtainable. 

A group of Habana capitalists has recently formed a small 
company for the purpose of erecting electric signs in prominent 
places in the city and along the water-front. The signs will 
be used entirely for advertising purposes, and a favourable 
opening exists for novel automatic designs. 

А new plant of 4,000 h.p. to supply electric light and power 

to the villages and towns in the Valle de los Chiilos (Ecuador) 
has been installed. 
, In Guatemala there will shortly be required an electric light- 
ing plant for the town of Jutiapa. At present it is intended 
only to install a dynamo for 1,000 lights as an experiment, but 
it is thought that additions will be necessary before the end 
of the present year. 

In Nicaragua the Municipality of Bouco has entered into 
a 20-year contract for the construction and maintenance of an 
electric light plant. The town of Boaco is situated in the 
Department cf Jerez, and has a population of about 4,000. 
Owing to the fact that the town is situated 35 miles from 
any other centre of industry (Juigalpa being the nearest), and 
over 105 miles from the nearest railway station, at Saoana 
Grande, there is little scope for the extension of this enterprise. 

А small electric lighting plant has been introduced in the 
citv of Esparta, in the Republic of Costa Rica. 

The city council of Guayaquil (Republic of Ecuador) is 
about to install an electrical plant in order to replace the gas 
lighting hitherto in use. 

The city of Rosario, in the Department of Colonia, Republic 
of Uruguay, has recently completed an electric hght and power 
plant and put it into operation.—RHeuter'a Trade Service. 


Tube Works Strike.—On June Ist, several hundred теп. 
engaged in the reconstruction of the City and South London 
Railway ceased work ав a protest against a reduction of wages. 
Fassenger traffic on other parts of the line was unaffected. 
The employers offered to allow them to resume work at u 
rate ld. per hour less, but at a meeting held on June 4th this 
was rejected. The men’s unions disclaim any responsibility 
for the stoppage. 


Bock Notices.—The Faraday House Journal, Summer 
Term, 1923. London: Faraday House.—In addition to numer- 
ous notes of interest to past and present members ot the 
Institution, this issue contains illustrated articles on “ Pro- 
ducing Intermittent Currents by Means of a Neon Tube,” by 
S. О. Pearson, B.Se.; *' Тһе ' Robey’ Oil Engine," by O. D. 
Claudius; &c. A full list of examination results ів also 
given. 

" From Factory to Face," by W. T. Anderson, M.LE.E. 
(16 pp.). Manchester: W. T. Glover & Co., Ltd.—This is a 
reprint from the Mining Electrical Engineer, giving the his- 
bony of a colliery cable from its manufacture to its installation 
and use. " 

..'" Practical Wireless Sets for All,” by P. W. Harris. 
illustrated. London: Wireless Press. Price 1s. 6d. 


Water Softening.—Messrs. Lvons's New Corner House in 
Coventry Street, Piccadilly Circus, has been equipped through- 
out with the ‘ Permutit” system of water softening 
by United Water Softeners, Ltd., cf Kingsway. The same 
system 1s in use in Royal palaces, clubs, and large town and 
country mansions. 


Pp. 78, 
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Anuual Outiny.— the first annual excursion of the em- 
pluses of Messrs 11olt, electrical engineers, of Chester Street, 
Dradlord, toca place on Миу Zoth, the party journeying to 
іони by зоог charabanc 


Columbian Lklectrical Plamt.—-\ contract has been signed 
between the Municipal Council of Cartagena (Colombia) and 
а Кане States ипи of engineers calang tor the survey of the 
envitons Gf the city їй connection with water supply. In 
connection. with the same contract, progress is being made 
With the installation of the first electric hght and power plant, 
to be followed at a later date by a second installation. —Reuter’s 
drade Service, 

Lead.—NMessrs. James Forster Со. report:—'* The ship- 
ment ol lead to Киз is, of course, a new development, and, 
M continued, шау materi allect the position here. So tar, 
We understand about 4,09! tons bave been seld, part of which 
has already been slipped. Business with consumers, on the 
ether hand, as very uull, and but for the Russian demand 
as ditheult to see how prices would have been maintained at 
the present level.” 


A Chilean Concession: A British Opportunity.—The De- 


partment of Overseas Trade 15 informed tnat a concessicn was 
recently granted tor the construction cf an electric railway 
fiom Santiago to some Cf ats south-western suburbs. Lie 
eohcesxsondire 15 а qualified engineer, who informed Mr. Bate- 
man, Who was until recently ths Majesty's Charge d'Affaires 
at Santiago, that he would be willing either to undertake the 
construction of the line in connection with a British firm or 
to sell the concession to a constructor who would undertake 
the whole business. ‘The name of the concessionaire and full 
particulars of the scheme supplied by himn can be obtained by 
British unns interested im. the matter on application to the 
Department of Overseas Trade, 35, Old Queen Street, London, 
У.М 1. 

Poland's Gradual Progress.—From a perusal of the Com- 
mercial Secretary's report on Poland, whieh has recently been 
issued by the Department of Overseas Trade (ОТ. or H.M. 
Stationery Office, price ls. 6d), itis evident that the hopeful 
factor in. the future of the country’s ecommerce is the favour- 
thie trade balance that has recently been noticeable. There 
are, however, not a few unsatisfactory features. Owing 
apparently ta. political developments, the projected. policy. of 
financial economy was not пиу applied. during the latter 
halt of last year, and resort to inflation has resulted. "The 
country has suffered severely from the consequent rising tide 
of prices, Which the report ascribes partly to profiteering. On 
the other hand, there is evidence that Peland is in a position 
to support. higher taxation. without suffering economically. 

The outstanding event of the vear was the Incorporation. of 
Polish Upper Silesta with its cich mineral wealth and highly 
developed resources, particularly iron and steel. With revard 
to the anaimtenance of the latter, the Commercial Secretary 
points out. that this depends оп the possibility ot obtaining 
ийлеп quantities of high grade ore from Sweden, as the 
Mnportiden from Soviet Russia is for the time being ruled out 
und as the quality of the Polish and Upper Silesian ore is in- 
leror. Phe prosperity of these industries will also be con- 
ditional on. the possibility of inaintaming the German and 
capturing: the Easter markets for the sale of the products of 
those industries; It is remarked that whilst the French are 
showing considerable interest in. Polish Upper Silesia, British 
capital has so far been invested only m one industrial under- 
taking. Polish industries generally were prosperous, with the 
exception of the petroleum industry, coal and cottons being 
хреста active, Agricultural output was sufficiently large to 
leave a fur immarzin for export. The Commercial Secretary also 
states that the exploitation of railways, posts and telegraphs 
made further satisfactory progress. Much, however, remains 
to be done. 


For Sale.—Torquay Corporation. Electricity Department 
has tor disp sal one imduced-draught plant and steel chimney. 
Belfast City Tramways Deoartment invites. offers for about 
Lawo tons of old rails. pomts, Ке. also about 12.000 tons of old 
кен. Messrs. Waring. Son & Daw will sell by. auction. on 
June Istb and Mth, at 5 and. 7, Brook Street, New Bond 
Street, We, electric light fittings, furniture, wc. Lancaster 
Corporation has. for disposal three Bellis Westinghouse 
generating sets. South Shields Board. of Guardians invite 
etlers for surplus generating plant at the. Barton Institution, 
(See our advertisement pages to-day.) 


LIGHTING AND POWER NOTES. 


Abertillery.— Eircriiciy— Cnigores.— The Urban District 
Council has applied: to the Electricity Commissioners for 
sanction to maintain. the maximum charge of 9d. per. kWh 
for ele tucty alter the expiration of the Order on August ЗГЕ, 
Ioas also prope sed. that apphiestion. be made for an Order, 
authoring the Council to supply electricity to the outskirts 
cf the town. | . 

Accrington.— Yi sis Wornkine.- The report en the working 
CE pue ete Treaty andertiklw : fie the pet soap хром a ft ped 
revenue of £SLATT, as compared with £50,225 in the previons 
усаг Working expenses amounted to £55045, a decrease of 


£10,000. Atter providing for interest, capital «шло A 
Шеге Was a net profit of £23,124, of Which 422,000 Los cert 
applopttated fur tbe purchase of meters, itolois, ko the 
nuniDer of KWh soid increased trom 4,040,592 to 9,444 221 

Ausifalia,— MORWELL ELECTRICITY SCHEME. — Åt ts auticipate ! 
by эп John Monash, chairman of the Eiectiicity Cotas 
sion, that the first. electhic generators wilh be ready for com 
шегесі Operation in the early part of next year. ‘Tbe et; 
Weather has enabied the Cotamissioners to сире ргаск ал 
all the subterranean Work at Lallourn, and the Works оц the 
weir are now out of danger, even it heavy ficods occur. 10е 
eirculating-water. conduits and the framework of the power 
house have been completed, and two of the five tur» 
generators have been partially erected. Good. progress is sw 
being made with the coal пипа. The distribution ot the 
overburden ds Well advanced, and an atea 000 It wide ond 
(00 1t. deng has been stripped, revealing a deposit. ut ow. 
fully 275 tt. thick. ‘Phe mam transmission dines trom Yau un 
to Yarraville are progressing well, over 550 steel tusere, 
equipped owith insulators, having been erected.—-luuuatau 
Australian and Mining Standard. 

LOANS FOR ELECTRICAL DEVELOPMENT. —A imong the latest pre- 
рома!» for electrical development are the tollowing :— \ 
proval is sought to the borrowing of £100,000 for the devel 
ment of the power of the Муода River to the extent ot 
100 KW under a head of 200 ft., with 253,000-V. overhead 
transmission to South Grafton. The Bathurst (N.S.W 3 Coun 
al is taking steps to raise £40,000 for the institution of un 
electricity supply scheme. 

Bann Electricity Scheme.—4OvrrosiTioN то Ви. Аа meet 
ing of the Belfast Corporation on June dst. the Кєє 
Committee reeominended that a petition be ledped арат the 
North Ulster. Electricity Supply Bill. Alderman 8944 
Jamison, chairman of the. Electricity Comiittee, кате that the 
conipany concerned. Was seeking powers to. supply elects 
in the counties of Antrim and Down, and. the object al the 
Corporation was to protect itself wath regard to the future 
supply of electricity, so fur as the city Was concerned. 

Barnstaple.—Evectricity CHarGes.—The Town Counen r 
applying to the Electricity Conminissicners. for authority to 
maintain the existing maXimuim charge for electricity after 
the expiration of the present Order. The minimum charac 
for electricity for lighting will be 5s. for the suminer quarters 
and 7s. 6d. for the winter quarters. 

Barton-on-Humber.—Evectnicity Crtances.—The Uriun 
Council has decided. to oppose the application. of the. Berus 
Electrie Supply Co., Ltd., for an Order authorising the chars 
for electricity supplied. to private consumers фо be increase! 
from 104. to ls. per unit. 

Bath.—l oas SaNcTIoNED.— The Electricity. Comuissionet: 
have sanctioned the borrowing of. £20,000. tor the tobowin, 
purposes:— Generating. plant, £11,000; and imnotor-genetatet 
and sub-station plant, £9,000. 


Buraley.— Provoskp New Power Station.—The Tosi 
Council. bas under consideration a proposal to erect а ones 
power station in. the district of Рафа. ‘The рапса 
Electric Power Co. has also stated that itis walling to unge! 
take the scheme. The Electririty Committee has decided b 
pav a Visit to the proposed site before coming to a nha 
decision. 

Bexhill.—Yrars Workinc.—The report of the boru.. 
accountant on the electricity undertaking for the vear ende: 
March ЗІМ jast records a gross profit) for the year ч 
£15,245, an increase of £5,010 on that of. the previous year. 
The workings costs decreased by £3,164. while the anuta 
decreased by £64. After making provision. for repayment «i 
loans, сопе tax, e, there remamed а net pront on the 
year's working. of £5,032, as compared with £2,122 an. the 
previous vear. 

Prick Rrpctctions.—The following reductions in the сһаг 
for electricity are to be made as from the end of September = 
Lighting: From Sd. to 6d. per kWh. Power: From zZjd t 
2d. per kWh. 

Brighouse.— l:irEcriiciry iN. Bvrk.— The Electricity Comiti: 
tee is negotiating. with the Yorkshire Electric Power Ce, 
Ltd., for a bulk supply of electricity. 

Canada.— Hi onio-Etircriuc.— DEevELorMENT.— The Неле 
Consolidated. Gold. Mines Co. is preparing plans for the 4 
velopinent of hydro-electric power at Virgin Falls on the Ao 
River. The estimated cost of the scheme is $4,000,008= 
Reuters Trade Service (North Bay, Ont.). 


Continental.—Briagitu.—A new 6.000-KW steam turbine 
generating set is being installed at the Selessin generat a 
station of the Societe d'Electricité du Pavs de Ілеспе. In ette 
to meet the growing demand for electricity in the eeto’ 
mainly for power purposes, the company has also decides! ot 
the establishment of a new generating station at Ашау te 
tween the River Meise and the Namur-Litve ганла [tw 
be equipped with two 6,000 RW. turbo-generators, and r es 
pected to be ready for operation by next winter. 

Ар A visit of inspection was тесер mide bet 
Finnish State Water Power Administration to Imatra 
the preliminary works in connection with the prope sted bv ts 
electric station are being earried out. Pt is now estimated pot 
the total expenditure will amount fe En eee ben! 
marks. The transmission lines will follow tbe. route of tee 
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railways to Rükimaki and Helsingfors, Applications for an 
electricity supply have already been received to such an extent 
as to ensure the commercial success cf the undertaking. 

GERMANY.—On June Ist, following the lead of the tramway 
inen, workers in the municipal and public services of Cologne, 
including the gas, water, sanitary, and electricity supply 
branches, cominenced a strike. The labour disputes, failing 
a settlement by mutual agreement, will render arbitration 
compulsory, but the enormous increase in the cost of living, 
which rose 26 per cent. in 12 days, has caused the workmen 
to repudiate the decision for arbitration, against the advice 
o? their leaders. They have also rejected the proposal to refer 
the disputes to the Central Arbitration Board at Berlin.— 
Reuter (Cologne). 


Dundee.—Corkection.—In a note bearing the heading, 
“ Dundee.—Change-over," which appeared in our last issue, 
it was announced that the supply in the Cults area was being 
changed from d.c. to а.с. The area in question is in the Aber- 
deen district, and is supplied by that town's undertaking. 


Godstone.—ELrcrRICITY ScPPLY.— The Rural Council has re- 
ceived notice from Messrs. W. O. Rooper & Co., stating that 
application is being made to the Electricity Commissioners 
for an Order sanctioning the erection of a power station at 
Lingfield, and power to supply electricity in the district. 


Hastings.—Yrir’s WorkInG.—The report on the working 
of the electricity undertaking for the vear ended March 31st 
last shows a total revenue of £51,972, as compared with 
440.460 in the previous year. Working expenses amounted to 
£5,716 (£33,215), leaving a gross profit of £25,250. After 
providing for interest, capital charges, &c., there was a net 
profit of £11,090. The previous year's net profit was £4,363. 
The amount of energy sold was 2,083,120 kWh, an increase 
of 342,993 kWh. It is proposed to place £2,000 to the relief 
of the rates. 

Henley-on- Thames.—ELrcrRiciTY Supety.—The Rural and 
Town Councils have approved the draft Order of the Thames 
Valley Electric Supply Co., Ltd., for the supply of electricity 
in the district, provided that no overhead wires are used in 
the borough. 

Hove.—[NoviRY.— The Electricity Commissioners held an 
inquiry cn May 30th into the application of the Corporation 
for sanction to borrow £20,000 for the erection of à new 
sub-station in Hove Street. Objections are raised against the 
scheme, as it is stated that the erection of the station would 
depreciate the value of surrounding property. 


Iiford.— Extension or SuPPLY.—The Urban Council is apply- 
ing to the Electricity Commissioners, the County of London 
Electricity Supply Co., Ltd., and the Romford Rural Council 
for sanction to supply electricity to consumers in the vicinity 
of Chadwell Heath. A loan of £16,750 for electricity purposes 
has been applied for. 

India.—Fine АТ Catcutra.—The Calcutta correspondent of 
The Times reports that a serious fire occurred on June 4th at 
the power station of the Electric Supply Corporation, putting 
30,000 h.p. of plant out of commission. The stoppage of power 
caused the closing down of many factories and workshops, 
and some districts were deprived of lighting and motive power. 
On June 5th the Calcutta Electric Supply Corporation's 
Landon office received a cable stating that the cuuse of the 
fire was the burning-out of the stator of an old Oerlikon 
generator, Which deranged certain of the auxiliaries. А par- 
tial supply, however, was renewed within three hours of the 
fire; and by noon on June 4th all domestic supplies and 
essential industries were being met. The station is fortunate 
ip an abundance of modern plant, which is being rapidly 
enlarged, so that the trouble is purely temporary. 


Leatherhead.—Exectriciry CuanGES.— The Leatherhead and 
District Electricity Co., Ltd., has applied to the Ministry of 
Transport for an Order to continue the maximum charge of 
Is. per unit, with minimum payments of 15s. for each winter 
quarter and 10s, for each summer quarter. 


London.—ST. MaryYLepont.—Loan Sanctioned.—Sanction has 
heen received from the Electricity Commissioners to. the 
borrowing of £30,000 for building work, making a total of 
£25,500 sanctioned on account of the £202,367 required. The 
Commissioners have reiterated their refusal to permit the sus- 
pension cf sinking-fund payments for a period of two years. 

Year's Morking.—The Electric Supply Committee reports 
that the revenue accruing to the electricity undertaking during 
the year ended March 31st last was £483,487, as compared 
with £377,004 in the previous year, in spite of two reductions 
made in the charges during the period under review. The 
working expenses amounted to £212,061, as against £220,425, 
leaving a gross profit of. £171,426 (£156,666). Capital charges 
were higher at £134,190 (£126,556), but the net profit of 
£37,236 was a considerable advance on that of the previous 
vear— £30,110. The amount of energy sold was 35,890,509 kWh, 
an increase of approximately 48 per cent. The costs 
per kWh sold fell from 1.9494. to 1.265d., and the actual 
generating costs from 1.165d. to .731d. 

Price Reductton.—In view of the large profit made, the 
Committee has decided to reduce the flat rate to 534. per 
kWh instead of 6d., as originally preposed, and the price of 
energy supplied through slot meters will also be reduced by 
Id. to 6d. per kWh. | 


Malvern.—[I.oiN.— The Urban Council has applied to the 
Electricity Commissioners for sanction to a loan of £3,000 for 
cables, transformers, meters, Хе. . 

Newark.— ELECTRICITY ScHEME.—The Town Council is 
approaching the local gas -company with a view to the 
transfer of its undertaking to the Council to be worked in 
conjunction with an electricity supply scheme. The Council 
is also negotiating with the Lincoln and Nottingham Town 
Councils for a supply of electricity in bulk. 

North Somerset.—SreciaAL OnpER.—The North Somerset 
Electric Supply Co., Ltd., is applying to the Electricity Corn- 
nusstoners for a Special Order authorising it to supply elec- 
tricity in certain parishes in the rural districts of Axbridve 
and long Ashton. 

Paisley.—Burectricity ScreLy.— The Corporation. electrical 
engineer has recommended that a partial bulk supply 
be taken for a vear and used in conjunction with the town 
supply, to enable the Corporation to decide whether it shall 
elose the Paisley works down and obtain the entire supply 
in. bulk. 

Perth.— INAUGURATION oF NEW PLANT.—A new steam turbine 
driving a 500/500-V, В-КА generator was forinally brought 
into cperation on May Hth. The boiler. plant was installed 
hy Messrs. Babcock & Wilcox, Ltd., and the generating and 
condensing plant by Messrs. W. H. Allen, Sons & Co., Ltd. 


Peterborough.— ELECTRICITY СРР. Те Town Council has 
decided to lay a new main along Lincoln Road for supplying 
electricity to а new Wagon works at Walton. The cost, in- 
cluding the erection of a sub-station, is estimated at £2,750. 
The charge for electricity for lighting purposes is to be reduced 


-to 8d. per kWh. 


Price Reductions.—Reductions in the charges for elec- 
tricity have been made in the following districts :— 

ACCRINGTON.-—Lighting : 6d. per kWh. Heating: 14d. per 
kWh. Power: 34d. per kWh for the first 100 kWh: 14d. to 
Süd. per kWh to large power consumers. 

Bo.ton.—Lighting: From dd. to 4łd. per kWh. Heating 
and cooking: From 1.904. to 13d. per kWh. Power: From 
2.90d. to 24d. per kWh for the first 500 kWh per quarter. All 
energy In excess of this amount, from 2.10d. to 144. per kWh. 

ErLaND.—laghting: 74d. per kWh, less 124 per cent., for 
prompt payment of accounts. Power: 93d. per kWh. 

CHESTERFIELD.—Lightmyg : 514. per kWh. Heating and 
cocking: 144. per kWh. Small power seonsumers: First 500 
kWh per quarter, 24d. per kWh; next 500 kWh, 9d. per 
kWh; next 1,000 kWh, 12d. per kWh; next 3.000 kWh, 14d. 
per kWh; all energy above this amount, làd. per kWh. 
Large power consumers, £6 per kVA per annum, plus .4d. 
per kWh consumed. Current supplied through prepayment 
meters is to be charged for at the rate of 64d. per kWh con- 
sumed, this including meter rent. 

Saddleworth.— ELECTRICITY Suppty.—The Stalybridge, Hyde, 
Mosslev, and Dukinfield Tramways and Electricity Board has 
adopted a resolution declining to transfer or agree to the 
revocation of the Joint Bourd's powers for the supply of 
electrical energy in the area of Saddleworth and Springhead, 
which the Yorkshire Electric Power Co. desires to supply. 


Shoeburyness.— ELECTRICITY Suppry.—At a recent meeting 
of the Urban Council it was reported that the Commanding 
Royal Engineer was willing to meet a deputation from the 
Council on the question of an electricity supply for the district. 


Shrewsbury.—NEW Puant.—The Corporation has installed 
two new 165-kW generators, coupled to two 250-h.p. Diesel oil 
engines, at the electricity works, which were started up on 
May 25th. The total cost of the extensions was £15,000. 


TRAMWAY AND RAILWAY NOTES 


Birmingham.—Yran's WorkKING.—The working of the 
tramways undertaking for the past year shows a gross profit 
of £450,000, and, after paying interest, sinking fund, and other 
charges, there is а net profit of £240,000, as compared with 
£192,541 in the previous year. Of this, £200,000 has been 
used in payment for reconstruction work which has been 
undertaken during the year. The balance is carried to the 
reserve. fund. 

OPERATION OF SYSTEM.—The Tramways Committee bas 
recommended that the West Bromwich tramways be operated 
bv the Corporation after March 3lst next year, the date upon 
which the existing lease of these tramways to the South 
Staffordshire Tramways (Lessee) Co., Ltd., expires. 


Blackburn.—YraARn s WorKING.—The report of the general 
manager of, the. Corporation's tramways (Mr. J. H. Cowell) 
for the vear ended March 3lst last, records a total income of 
£129,488, comparing with a revenue of £125,765 in the pre- 
ceding year. Working expenses amounted to £96,327, as 
against £101,497 in 1921-92, leaving a gross profit of £33,161 
(£24,968). Capital charges absorbed £11,568 (£24,277), and 
there was credited £66 interest (£1,655), making the final 
result a profit of £21,358, as compared with £1,646 in the 
previous year. The car-mileage increased from 1,076,765 to 
1.171,054, and the number of passe-igers carried from 15,658,515 
to 16,389,348. £8,000 was allocated to the relief of the rates. 
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Bolton.— New Rovte.—The Chorley Old Road tramway 
extension is now complete und ready for use. Application hae 
been made for sanction. to the use of the line for passenger 
service, and the general manager has been instructed to 
inaugurate a service Cf cars as soon as permission is received. 


Continental.—Srais.—Application has been made by the 
Banco Español de Credito. for a concession to. construct an 
underground railway at Bilbao. The line. will. run. from 
Achuri to the Casilla, 


Halifax.—Track Rexewats.—The Tramways Committee has 
recommended the Town Council to carry out. reconstruction 
of the track between Hebden Bridge and Brearley at an esti- 
mated cost of £545,000, 


Leicester.—New Route.—The Tramways Committee pro- 
poses to lav a special tramway track along Blackbird Road in 
preparation for the Royal Show, which is to be held in the 
town next vear. 


TELEGRAPH & TELEPHONE NOTES. 


Belgium.—Sr&ikE. ENDED.—The strike of Post Office, tele- 
graph, telephone, and railway employés in Belgium hae 
«nded; the workers resumed their duties on the Ist inst. 


The Telephone Service.—New CLYDE CasrE.—À new cable 
across the Firth. of Clyde provides two telephone trunk cir- 
cuits between Glasgow and Brodick, on the Island of Arran.— 


The Times. 
New EXcHANGes.—No fewer than 38 new telephone ex- 


changes and call с ћсея are being opened within the next fort- 
night in various parts of the country.—Financter. 


Heit Prorits.—The Hull Corporation Telephones Commit- 
tee reports a net profit of £14,000 on the past year's working. 
А sum of £11,000 was paid to the Government in royalty tax. 
— Financial Tomes. 


RADIO. TELEGRAPHY AND TELEPHONY. 


Bulgaria.— Клио CóvtMUNICATION.— Regular communication 
by means of radio-telegraphy has been established between 
Balgaria and Moscow in Russia, says the Evening News. 


Radio. Breadcasting.—5IT Hrwovar.—lt is expected. that 
the new studio for the Birmingham: broadcasting station will 
shertly be completed. Tt will be near. the Summer Lane 
pewer station. The new studio will. permit of much better 
programmes being. transmitted, for hitherto it has been diti- 
cult to. persuade artistes and bands to make the long journey 
out to Witton, which js on the city boundary. The Summer 
lane studio will be more cr less centrally situated, and it 
IK proposed to connect it by land line to some of the places of 
entertiininent in town, so that performances may be broad- 
ciet cecasionally from these centres, 


Switzerland.—HBri0-Trt.ecgarny.— Experiments have been 
carried cut at the Munchentuchsee (Berne) etation in the recep- 
tion. ef. American radio messages. The success attained was 
such that a regular public service was to be opened cn June 
l-t.—T/« Times. 
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CONTRACTS OPEN AND CLOSED. 


_ (The date given in parentheses at the end of the paragraph 
indicates the issue of the Evectnican Review in which the 
“Оса Notice" appeared in our advertisement pages.) 


OPEN. 


Australia.—Mrt.5ot RNE.— August 3lst. 
missioners. Aluminium steel-cored cable. 

SYDNFY — November 19th. City Council. 
regulating: swatches. copper connections. 
and switchgear (spec. 746). 
Treasury, Town Hall, Svdnev 

July 2nd. Vacuum tungsten and carbon-filament. electric 
lamps? 

BrrsniNE.—Julv. 31st. 
Cable terimima!s.* 


Electricity Com- 
(May Жоп.) 

Storage batteries, 
charying bocsters. 


Spec. (21s ) from the City 


Postmaster-General’s Department. 


Barnes.—June llth. Urban District Council. One elec- 
tricallv-propciied dust-cclecting van. Mr. G. B. Tomes. 
engineer and surveyor, Council Oces, High Street, Moit- 
iabe, S. W.14. 


Belgium.—Bntsstrs.—June 13th.  Ministrv of Railwavs. 
Marine, Posts and Telegraphs. ӘЗ lots of cables, wires, and 
electrical асве res.’ 

June ЕЛЬ. The Велат Post and Telegraph authorities, at 
La Salle Madeleine. Brussels. Twelve lots. totaling. 350 tons, 
of bronze wire for the telegraphic and telephonic service. 


Fresh tenders have this week been invited by the municipal 
authorities of Rothem for the establishinent and maintenance 
during a period of 10 years of an electricity distributicn system 
in the villages of Neeroeteren, Storkteim, Dilsen, Rothem, 
Felen, and J.anklaer (Province of Limbourg). 


Bristol.—]ulv 2nd. Docks Committee. Two 2-ton 
movable electric jib cranes. Mr. T. A. Peace, Chief Engineer's 
Office, Avonmouth Docks, Bristol. 


Dumíries.—]une 19th. Joint Sanatoriuin Board. Elev- 
tric lighting, &c., plant and fittings fcr the sanatorium at 
lochmaben. Mr. W. Arnott, electrical engineer, 163, Hope 
Street, Glasgow. 


Eccles.—June 25th. 
a.c. watt-hour meters for 12 months. 


Epsom.—]une 12th. Electricity Department. One 200. 
kW d.c. generator, direct-coupled to a 300-h.p. heavy oil 
engine; feeder and pilot cables, feeder pillars and Joint boxes. 
(June Ist.) 


ta alae June llth. 
lighting installation at 12 schools. 
Bath Street, Glasgow. 

Grimsby.—July 2nd. Electricity Department. Two 
water-tube boilers, with econornisers, stokers, steel chimney, 
&c., опе 1,000-kW converter, one 250-kW converter, l.p. switch- 
gear, cables, &c. (See this iseue.) 


Kendal.—]une 14th. Electricity Department. 
l.p. transmission line. (June lst.) 


Kirkcaldy.—Fife Education Authority. Electric lighting 
of Denbeath school, Buckhaven. Mr. Geo. Sandilands, master 
of works, Education Offices, Wemvssfield, Kirkcaldy. 


Electricity Committee. Single-phase 
(See this issue.) 


Education Authority. Electric 
Specifications from 129, 


Overhead 


Leeds.—July 2nd. Electricity Department. Singie-phase 
and 3-phase, Scott-connected transformers. (June Ist.) 

July 3lst. Electricity Department. 10,000-kW steam tur- 
bine, three-phase alternator and exciter, and auxiliaries for 
surface-condensing plant. (See this issue.) 


Leicester.—June 23rd. Electricity Department. One 
12,500-kKW, 3-phase turbo-alternator, with condensing plant, 
aud one 500-kW house service turbo-alternator. (Мау 25th 


 Leyton.—]une 26th. Education Committee. Electric 
lighting installation and central heating system at the Canter. 
bury Road boys’ school. (See this issue.) 


London.—IxviA STORE DerartMent.—June loth. Vir. 
copper wire. (May 25th.) 
Manchester.—]une 12th. Tramways Committee. Sand- 


drying apparatus. Copper, also silicium brenze or other supei- 
hard troliey wire. Mr. H. Mattinson, general manager, Cor- 
poration Tramways, до, Piccadilly, Manchester. 


June Isth. Rivers Committee. 
at the Davvhulme sewage works. 
Committee, Town Hall, Manchester. 


Electric lighting installation 
Secretary ot the Rivers 


Public 
with 


Worke 
the 


New Zealand.—WELLINGTON.—July ЗІЯ. 
Department. Metering equipment in connection 
Lake Coleridge power scheine.* 

July sist. Oscillator testing set for the Mangahao power 
scheme.® 

AUCKLAND.—June 2th. City Council. 1.460 tens of rails, 
with accessories. Specifications may be inspected at Messrs. 
Downie Bros., 7, Fenchurch Avenue, E.C. 


Nottingham.—June 14th. Electricity Committee. Gen- 
eral stcres for 12 months. Electrical engineer, Talbot Street. 


Portsmouth.—July 3rd. Tramways Committee. Stores 
for 12 months, including electrical 1021018. (See this issue.) 


South Africa.—RIVERSDALE (Carp. Provincr).—July 31st 
Municipal Council. Generating plant, l.p. distribution. ma- 
terial, meters, &c.* 

WORCESTER. (Care Province).—August 2nd. City Council. 
Additional generating plant for the power station.® 

WINDHOEK.—June 30th. Municipal Ccuncil. Storage bat. 
{егу and equalising booster.* 


Southend-on-Sea.—Light Railways and Electric Lighting 
Department. One steel surface tramcar traverser, one tower 
wagon (petrol or electrically driven), 10,000 tons of coal. 
(June Ist.) 


Tunbridge Wells.—]une 23rd. Electricity Department. 
Water-tube boilers, stokers, and econcmisers; e.h.p. and l.p 
3-phase switchboards; Scott-connected and 3-phase trans- 
formers; two 1,000-kW turbo-alternatore, with condenser:. 
and air filters; steam, feed, exhaust, circulating, and drain- 
pipework. (See this issue.) 


Uruguay.— MoNrEvIDEo.—July 12th. State Electric Licht 
Works. General stores.* 


Warrington.—June 26th. Electricity 
and l.p. cable. (See this issue.) 
лњои 

*Further particulars сап be obtained at the Department с 
Overseas Trade (Inquiry Room), 35, Old Queen Stroet, S.W.1. 


(Continued on page 903.) 
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THE INSTITUTION OF ELECTRICAL ENGINEERS ON TOUR. 


Summer Meeting in Lancashire and North Wales. 


To the mechanicians of the 18th century the City of 
Manchester was the centre of attraction. There it was 
that the intervention of science in human affairs first 
began to manifest itself, and the city continued to be 
the home of engineering and scientific discovery well into 
the 19th century. While two of her greatest citizens, 
the phesicists John Dalton (1766-1844), author of 
the atomic theory, and James Prescott Joule (1818- 
1589), one of the founders of electrical science, were 
elaborating their speculative ideas, William Fair- 
bairn (1759-1874) was developing the Lancashire boiler 
and undertaking practical work, such as the construc- 
tion of the tubular railway bridges across the Conway 
and the Menai Straits in North Wales. 

It was about the middle of the 19th century that the 
engineering firms which made the incorporated town of 
Manchester one of the greatest engineering settlements 
in the world begun to congregate on the outskirts of the 
town; the origin of engineering in Manchester was at 
Ancoats, in the east, though that seat has in modern 
times been balanced by Trafford Park, in the west, and 
in the growth of the latter one landmark may be noted : 
electrical engineering began on a large scale ut Salford 
41 years ago. It was therefore fitting that most or the 
425 participants (including over 100 ladies) in tlie 
Summer Meeting of the Institution of Electrical Engi- 
neers at its North-Western and Mersey and North Wales 
(Liverpool) Centres should have assembled in front of the 
. Manchester Town Hall on Tuesday morning last, where 
they divided into three parties for conveyance by motor 
charabanc to the works that were to be visited. 

The electrically-driven rolling mill at the Bradford 
Iron Works of Messrs. R. Johnson & Nephew, Ltd., was 
one of these, another being the Rochdale Mills of the 
No. 2 Dunlop Rubber Cotton Mills, Ltd., the electrical 
equipment of which is described in the following pages. 
The third alternative visit was to the engineering works 
of Messrs. Mather & Platt, Ltd., whose business was 
estab lished nearly 100 years ago by the great-grand- 
father of the present chairman. The firm's first works 
at Salford were chiefly concerned with the production of 
textile machinery ; the present textile department shows 
a wonderful variety, dealing with no fewer than 300 
different types of machine. In 1900 the new Parks 
Works at Newton Heath were commenced. The main 
shops consist of three bays 376 ft. long. ten bays 550 ft. 
long, and four bays over 600 ft. long—all seven bays 
being under cne roof, without a gallery or step, and 
having only one partition. 

In the early eighties an electrical departinent was 
added—the earliest dvnamos made being Edison- 
Hopkinson machines—and during the last 20 years 
Messrs. Mather & Platt have specialised in the manu- 
facture of a.c. and d.c. generators and motors and, 
more recently, of rotary converters. As regards electric 
traction thev were pioneers. for in 1885 they equipped 
the Bessbrook & Newry Railway, one of the first lines 
in the world to be electrically operated, and in 139] thev 
undertook the complete electrical equipment, including 
electric locomotives, of the Citv & South London Rail- 
way, the first underground tube electric railway to be 
constructed. In 1893-96 they equipped the Douglas and 
Laxey Electric Tramway and the Snaefell Mountain 
Electric Railway. in the Isle of Man, and. shortly after- 
wards, the Blackpool and Fleetwood tramroad. The 
hydraulic department has for manv years been an im- 
portant portion of the works, and a few vears ago a 
chemical plant department was constituted, while the 
fire engineering department needs no introduction. for 
it is the producer, amongst other fire-fighting appliances. 
of the Grinnell sprinkler, with which it is claimed about 
50.000 buildings are now protected ; the sprinklers have 
operated in over 24,000 fires, the damage being under 


_—— 


£60 per fire. Three vears ago a research laboratory 
was established, and the firm’s works school, which ail 
the younger apprentices attend during working hours, 
was one of the first of such institutions to be recognised 
by the Board of Education under the new Education Act. 
Amongst other educational activities, evening classes for 
members of the staff аге held on the premises. 

On returning from the morning visits, à civic recep- 
tion was held by the Lord Mavor (Councillor Wm. 
Cundiff) at the Midland Hotel, Manchester, where the ' 


 anerübers partook of luncheon as the guests of the Cor- 


poration Electricity and Tramway Committees. 

In the afternoon, motor charabancs again conveyed 
members in parties to the four undermentioned works 
at Clifton Junction, which had been thrown open for 
inspection. The Pilkington Tile and Pottery Co., Ltd., 
conunenced the manufacture of tiles in 1893, and some 
vears later introduced the artistic ‘‘ Royal Lancastrian 
Pottery " ware. The methods in use range from the 
potter's wheel to the modern tile press, which forms the 
tiles under steel dies from damp clay powder. A con- 
siderable amount of handicraft and handwork still 
remains in the industry, and power-driven machinery 
is used to a much less extent than in others. The com- 
pany has recently installed modern firing plant for 
glazing purposes: it is built on the continuous tunnel 
principle, and is heated entirely by producer gas. 

Neither the batteries manufactured by the Chloride 
Electrical Storage Co., Ltd., nor the Clifton Junction 
factory wherein they are produced need introducing, for 
both have been described in our pages, and visitors were 
able to see for themselves every stage of manufacture. 
The company employs about 1,000 hands, of which a 
comparatively small proportion is female labour. Та 
addition to the main processes, innumerable minor 
operations were watched with interest, and the arrange- 
ments made for the reduction of the risk of lead poison- 
ing to a minimum, together with the precautions taken 
in the matter of cleanliness and welfare of the staff, were 
appreciated. The firm has provided a spacious canteen, 
playing fields, &c., and recreation— which forms such 
an important feature of most modern works—is 
efficiently catered for by а very live Recreation Club. 

The electrified Manchester-Bury section of the London, 
Midland and Scottish Railway was opened in 1916, and 
the conversion has been justified by the results ; its length 
is about 100 miles, and it is the only section of railway 
in the Manchester district to be electrified as yet. The 
power station at Clifton Junction—4# miles from Man- 
chester on the main line to Bolton—is adjacent to exten- 
sive coalfields, and water is obtained from the Man- 
chester, Bury and Bolton Canal, which is owned by the 
Railway Company. The power station is 37 ft. below 
the level of the main line, which at this point is carried 
on an embankment, and thus coal wagons can run 
directly over the tops of the coal bunkers. | Hence the 
necessity of installing coal-handling plant is obviated. 
Particulars of the plant installed will be given in a later 
issue. 

The boiler room contains four Babcock & Wilcox 
water-tube boilers, each having a normal evaporation of 
32,000 Ib. of water per hour. from and at 212 deg. F., 
the steam pressure being 200 lb. per sq. in. gauge, super- - 
heated to 700 deg. F. at the stop valve. Chain grate 
stokers give a grate area for each boiler of 144 sq. ft. ; 
the heating surface is 7,135 sq.ft. ; and the superheating 
surface is 2,635 sq. ft. Green economisers are used and 
induced-draught fans. The ashes аге dealt with bv 
means of suction plant. А 30-ton weighing machine is 
provided on the approach roads for checking the conl 
supply. | 

Two main turbo-alternator sets of 5,000-kW capacitv, 
by Messrs. Dick, Kerr & Co., Ltd., and one 500-kW 
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geared turbo-alternator, by the British Westinghouse 

Lid., are installed. Each alternator consists of a 
©“ D.K.” two-pole, three-phase machine, generating at 
6,600 volts, 20 cycles, at a speed of 1,500 r.p.m., and 
has its own exciter on the end of the main shaft. The 
condensing plant was manufactured by Messrs. W. Н. 
Allen, Son & Co., Ltd. The surface condensers deal 
with 32,000 Jb. of steam per hour, and are capable of 
maintaining a vacuum of 28.1 in. (barometer ЗО im.) at 
Pull load when supplied with cooling water at the rate of 
6.700 gallons per minute at a temperature of 73 deg. F. 
Heenan & Froude wet air filters are provided, each cap- 
able of dealing with 25,000 to 30,000 cu. ft. of air per 
minute. All auxiliary motors are supplied at 410 volts 
п.с. The 500-kW set generates at 440 volts, 25 eveles. 
This set is also provided with its own surface condenser 
on the Westinghouse-Leblane system, and is capable of 
maintaining а vacuum of 27.5—28.5 in. (barometer 
30 in.) on full load when supplied with cooling water at 
the rate of 154 gallons per minute at a temperature of 
To deg. F. The gearing gives a speed reduction of 
5,600 750 г.рли. The condensing water from the canal 
passes through a bar screen, and then through rotary 
screens, The two rotary screens, each 10 ft. in 
diameter, revolving at l r.p.in., are driven by Pelton 
wheels through worm gearing. In conjunction with the 
canal a cooling pond has been provided, with spray 
nozzles and pipes for cooling purposes. 

The switchgear, manufactured by the British 
Thomson-Houston Co., Ltd., is of the solenoid remote- 
control type. The voltage of the control circuits is 125. 
There are installed in the turbine room two 250-kW, 
three-phase transformers, by the British Electric Trans- 
former Co., for transforming from 6,600 to 440 volts or 
vice versa, D.e. at 125 volts іх obtained by means of 
two ĐO-KW rotary converters, by the British Westing- 
house Co... operating through transformers from the 
340-volt supply. in conjunction with a 70-cell battery, 
by the Chloride Electrical Storage Co., Ltd, 

Current is conveved at 0,600. volts a.e. from the 
Clifton power station north, to Radcliffe sub-station, 
and south, to Victoria sub-station, by ineans of bare 
overhead conductors in open country, and three-core 
cables, lead-covered and armoured, on short stumps and 
brackets in congested areas. Each sub-station is a coni- 
bined battery and rotary station, and is equipped with 
four rotary converters, manufactured by Messrs. Dick, 
herr & Co., Ltd., of 1,000 KW, sIx-phiase, 25 evele, 10- 
pole, and 300 rapan., with an induction motor on tlie 
endof the main shaft for starting and self-svnehronising, 
Three transformers are used for each rotary converter 
each of 350 KVÀ with a voltage ratio of 6,600, 900. An 
Entz booster of the automatic reversible type with car- 
bon regulator is installed in the sub-station. The bat- 
tery, housed in a separate building. consists of 620 
cells. The capacity of Radcliffe sub-station battery is 
SOU ampere-hours, and that at Victoria sub-station 500 
ampere-hours. A charging and milking booster is pro- 
vided and installed in the rotary room. The switeheear 
is in two portions: (1) ironclad truck type controlling 
tlie high. Pressure feeders and transformer leads, and 
(2) the ** flat-board " type for controlling the 1.200- 
volt d.c. roturies, battery, booster, and live rail. 

Current is supplied to the trains by means of a third 
га] whieh has a side-running contact, and 
lends itself to guarding. The return circuit. is com- 
pleted by means of the track supplemented by a 

fourth " rail of square section laid in the middle of 
the tracks and eross bonded to the ranning rails. 


readily 


The tram motor bogie carries two 200-h.p. motors 
geared to the axle through spur gearing, the ratio 
being 24 3. Each motor car is provided with 
two bomes, making a total of four motors, or N00 h.p. 
per car. The motors are designed for 1.200 volts, 
series wound with commutating poles, and are tot: ally 
enclosed, The experience of commutation at 1.200 volts 
has been very gratifying. The wear is almost. infini- 
festmal, and the comitato are ground on an aver- 


ave only once every 580,000 miles. It is estimated 
that the life of the commutator under present con- 
ditions and service will be approximately 40-00 year». 
The control equipment of the cars is on the shunt 
multiple unit system, and is operated on the automatic 
principle. Manual operation can be resorted to when 
required. The whole of this equipment 18 operated by 
100 volts d.c. Metal has entirely superseded wood in 
the construction of the cars. 

The Radcliffe generating station of the Lancashire 
Electric Power Co., which was also visited during the 
afternoon, we hope to describe in due course. After- 
noon tea was provided by the company at the power 
station, and also on ‘“‘ Crompton Fold," opposite its 
works, bv the Chloride Electrical Storage Co., Ltd. 

On the outward journey the motor charabancs made 
a detour past the site of the new generating station 
that is being built by the Salford Corporation at Age- 
croft. The county borough first commenced. to supply 
electricity in 1895 from a station of a total capacity of 
360 kW on the river Irwell, the supply being single 
phase at 3,000 volts, which pressure was transformed 
on the premises of each consumer. The Frederick Road 
station, on the Manchester, Bolton and Bury Canal, 
started in 1901 with a complete d.c. lighting. power, 
and traction supply, the capacity of the plant being 
6,400 kW of reciprocating engines and = Lancashire 
boilers; subsequently 1,000-kW d.c. turbines and one 
Babcock & Wilcox boiler were installed. The first а.е. 
turbine of 5,000 kW at 1,500 r.p.m. was installed in 
1914, and since that date the whole of the original plant 
lias been replaced by four 5,000-KW а.с. turbines, and 
1,000 KW of rotary converting plant. 

The last turbine was installed by the Metropolitan- 
Vickers. Electrical Со. in 1921, and is a 3,000-r. p.m. 
machine with feed water heating by steam diverted 
from the turbine, and a closed «air circuit on the 
alternator. Two additional Babcock & Wileox boilers 
were installed in 1917. 

In 1913 an agreement was entered into with the 
Lancashire Electric Power Co. for a bulk supply of 
2,000 kW, which was continued until 1919, when an 
agreement was entered into with the Manchester Cor- 
poration for a bulk supply of 4,000 KW, which has 
since been increased to 5,000 KW. This supply is de- 
livered at a pressure of 33.000 volts to Frederick Road. 
Where it is stepped down by means of a bank of three 
single-phase Metropolitan-Vickers transformers to 6,600 
volts at the common busbars of the power station, 

It is interesting to note that the power station, which 
was fully occupied in 1901 with plant of a capacity of 
6.400 KW, now contains 20,000 KW of generating plant, 
7,000 KW of converter plint, and 5.000 KW of trans- 
forming plant for the bulk supply without material in- 
crease or alteration in the original. buildings. When 
the possibilities of extension at Frederick Road were 
exhausted a site was acquired on the River. [rwell 
at Avecroft, on which a new power station with an 
initial capacity of approximately 50,000 kW is being 
erected. The site comprises 65 acres, and practically 
the whole of the rough excavation was completed in 
June, 1922, under the scheme of the Uneinploved 
Grants Committee for finding work. for the unemploved. 
Work under the building contract started at the bevin- 
ning of this vear and is now in full operation, 

The eapital cost of the station ir estimated at 
£109,281, and it is interesting to note that the onr- 
standing debt of the original plant at Frederiek Road 
will be entirely liquidated by 1925 with a saving in 
standing charges of £32,000 per annum. 

In the evening the proceedings of the first dav of the 
meeting were brought to a close with a reception at the 
Town Hall, held by the Lord Mavor and Lady Mavoress 
of Manchester (Councillor and Mrs, Cundiff). The 
attendance numbered no fewer than 800 enests. and the 
function was very successful, Apart from slieht rain 
in the evening, which the Clerk of the Weather doubt- 
less considered indispensable for the sake of local colour, 
fine weather prevailed during the dav, 
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THE ELECTRICAL EQUIPMENT OF A COTTON MILL. 


The No. 2 Dunlop Rubber Cotton Mills. 


On Tuesday last, during the Summer Meeting of the In- 
stitution of Electrical Engineers in Lancashire, a visit 
was paid to the Rochdale mills of the No. 2 Dunlop 
Rubber Cotton Mills, Ltd. The mills in question are 
entirely electrically driven, and consist of large spin- 
ning and weaving establishments equipped with up-to- 
date machinery for the production of cotton cord, fabric, 


&c., used in the manufacture of the well-known Dunlop . 


cord tires. The total floor area is about 34 acres. 


Fic. 1.—THE£ New SPINNING MILL. 


Electricity, although purchased from the ochdale 
Corporation, is supplied on behalf of the latter by the 
Lancashire Electric Power Co., Ltd., from Radcliffe, 
approximately 10 miles away. Four feeders, which are 
carried principally overhead, enter the two transform- 
ing sub-stations situated at the mills, the transmission 
pressure being 10,000 volts (3-phase, 50-cycle). 

One of the two 10,000/400-volt sub-stations has an 


ultimate capacity of 10,000 kVA. and supplies the 


spifning mills, and th@ ther an ultimate capacitv of 
6,000, VA for supplying'the weaving mills. The whole 


bution switchgear in the new spinning mills, whilst in 
the older mills, existing cable has been retained in use. 

The staircase tower which adjoins the sub-station was 
designed to accommodate the cables and distribution 
switchgear, a switch room being provided on each floor. 


Fic. 3.—B.T.H. HIGH-PRESSURE SWITCHBOARDS. 


One of the walls of this tower is used to carry the main 
feeder cables from the sub-station to the various switch 
tig. 4 shows the method by which these cables 
are supported, and fig. 5 shows the ‘‘ unit "-type Rey- 
rolle switchgear installed in each storey 


rooms: 


Fic. 3.—LOW-PRESSURE SWITCHLOARDS. 


of the e.h.p. and l.p. switchgear, with slight exceptions, 
has been supplied and erected by the British Thomson- 
Houston Co., Ltd. Fig. 2 shows the e.h.p. switch- 
boards, which are of the stone-cell type, with hand- 
operated remote control, whilst fig. 3 shows the l.p. 
switchboards, which are of the open slate type erected 
on a gallery. The transformers, supplied by the 
British Electric Transformer Co., Ltd., are oil cooled 
and stand in separate brick cubicles; each has a 
capacity of 1,500 kVA.  Sinele-wire armoured, lead- 
covered, paper-insulated cable connects the l.p. switch- 
boards in the sub-stations to the industrial-tvpe distri- 


switch room. А separate circuit is”. 
taken from the above switchgear to each 
motor of 70 h.p. and upwards, whilst 
in the case of the 50-h.p. motors, three 
are grouped on one distributor, and 
onlv in the case of 20-h.p. and smaller 
motors are fuse boxes used. The distri- 
butor cables from the switch rooms to - 
the various motors are carried on 
wrought-iron cable cleats bolted to cast- - 
iron transverse beams which are carried 
on the floor beams; fig. 6, which is a 
view of a small portion of the doubling 
room, clearlv shows how the cables are 
suspended. The whole of the cable was 
supplied and erected by Messrs. Siemens 
Bros. & Co., Ltd. 


With the exception of the individual 

driving of the blowing room and the 

doubling machinery in No. 7 flat, the driving is all on 

the ‘‘yroup system.” The motors, which are erected 

on stages near the outer walls, are pipe-ventilated and 

fitted with brush-lifting and short-circuiting gear. 

With the exception of the 250-h.p. motors, which havc 

ring-olled bearings, the whole of the motors are fitted 
with roller bearings. 

The ground floor contains the blowing-room ma- 
chinery, for which two standard types of motors are 
adopted. Sixteen 20-h.p. and thirty-two 6-h.p. motors 
drive individually the double opener and finisher 
scutchers respectively; they are of the. Metropolitan- 
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Vickers squirrel cave protected type, running at 970 
r.p.mni., and are fitted with automatic centrifugal clutch 
pulleys made by Messrs. Thos. Broadbent., of Hudders- 
field. 

The second storey is devoted entirely to the doubling 
process. Owing to the this room 
and the power consumed bv the doubling frames, 
the seven line shafts have been divided into two parts, 
each driven by one 250-h.p. motor, making a total of 
3,000 h.p. for this flat. These are coupled 
direct to the line shafts, which run at 455 г.р, ; fig. 7 


inmense size of 


motors 


and winding room; owing to the light structure of the 
roof, the individual drive system is applied to the 
whole of the 76 doubling frames, which are erected 
two rows. Fig. 11 illustrates the method adopted, 
although the photograph was taken when the doubling 
frames were running in a section of the new weaving 
mill. These squirrel-cage motors, 54 of which are 
of 10 h.p. and the rest of 12 h.p., are coupled direct 
and drive through Broadbent centrifugal clutch 
couplings. 

The whole of the motors in the new spinning mill, 


È 

А 

> 

d 
| 


и x эк 


Fig. 4.—FEEbER CABLES ON WALL OF Fic. 5.—SwiTCH-ROOM, 
TYPE SWITCHGEAR. 


TowER. 


shows one of these 250-h.p. motors, and some idea of 
the size of this room will be gathered from the fact that 
it has a floor area of 3} acres and contains 1,100 electric 
lights. 

The third, fourth, fifth, and sixth storeys contain 
the carding and ring spinning machinery, each having 
six 50-h.p. motors for driving the carding engines, 
four 70-h.p. motors for driving the roving frames, and 
four 150-h.p. motors for driving the ring spinning 


MOTOR. 


Mig. 7 ENGLISH ELECTRIC 2500-H-P 


Iratmes, making’ а total of 1,180 h p for each of these 


four rooms [һө motors driving the ring spinning 


and roving frame shafts are direct through 


coupled 


pin-type flexible couplings, the speed being 485 r.p.m. 
in each instance Fig. 9 shows a 150-h.p. motor driv- 
ring frames and fiv. & shows the 70-h р. drive. 

In the case of the carding engine shafts, which run at 
ZOU r р... the drive from the 3 bearing 50-h р. 

tor 1ч throuch a Hendry laminated l» It. the motor 


zi lo. ed being on p.d. 


The seventh storey Is used as a doubling. beaming, 


WITH REYROLLE UNIT- Fic. 6.—CasLe Run iN DOUBLING 
Room. 


with the few exceptions stated, were made by the 
English Electric Co., Ltd., at the Phoenix Works. 

All motors above 20 h.p. are provided with control 
gear that consists of a triple-pole oil switch (fitted with 
no-volt and three overload releases and an ammeter) 
interlocked with an oil-immersed metallic-type rotor 
starter. Emergency switches are also fixed at suitable 
points in the rooms to stop any motor readily. For the 
motors of 20 h.p. and under, oil-break ‘‘ star-delta ” 


MoTOR DRIVING ROVING FRAMES. 


Fic. 8.—70-H.P. 


starters fitted with no-volt and three overload releases 
The whole of the motor- 


Ellison, Bir- 


and an ammeter are provided. 
control gear was supplied by Mr. Geo. 
minghanı. 

In the spinning mill alone nine l-ton electric goods 
lifts have been installed by Messrs. Wavgood Otis, Ltd. 
Two electric passenger lifts have also been provided by 
Medwav's Safety Lift Co.. Ltd.. London. 

Special attention was given to the efficient lig rhting 
of the various rooms—individual lighting with lamps 
of 40 or 60-watt “© one-watt type, being preferred 


as aes. Eb P. 4 
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to illuminate the spinning, doubling, and beaming 
machinery, whilst in the card and blowing rooms 
general lighting with lamps of the 100-watt gasfilled 
tvpe was adopted. The lighting circuits are connected 


through the various ironclad distribution boards to 


Ellison industrial-type distribution switchgear fixed in 


Еа. 9.—150-H.P. MoToR DRIVING RING FRAMES. 


the switch rooms, then through two 4-core cables to the 
two lighting panels on the switchboard in the sub- 
station, where a 230-volt supply is made available by 
a connection to the neutral point of the transformers. 
About 100 miles of cable and 40 miles of conduit has 
been used for lighting the spinning mill, in which there 
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is provided with a large turret clock. This is operated 
in conjunction with 27 electric clocks fixed throughout 
the works. The whole of these clocks are controlled from 
one master clock situated in the engineer’s office. The 
dials of the turret clock are 12 ft. in diameter, and 
are approximately 120 ft. above the ground level. 
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Fia. 10.— Моток CORRIDOR IN NEW WEAVING MILL. 


Signalling lamps, which come into operation at start- 
ing and stopping times, are also controlled from the 
clock system. The whole of the clocks were supplied by 
Messrs. Gent & Co., Leicester. 

A private automatic telephone system has been in- 
stalled by Messrs. Siemens Bros. & Co., Ltd. 
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Fic. 11.—INbIVIDUALLY-DRIVEN DousBLING FRAMES. 


are over 4,000 lights. Practically the whole of the pen- 
dants are fitted with white enamelled 12-in. distribu- 
ting-type Benjamin reflectors. The whole of the light- 
ing has been carried out by Messrs. Fred. Rothwell, 
Ltd., Rochdale. 


It will be noticed from fig. 1 that the spinning mill 


As the weaving mills are at present being re- 
arranged, it is only possible to describe them briefly. 
The driving of the looms is all on the *'group"' 
system, special corridors being provided to house the 
motors and their drives to the various shafts; fig. 10 
is à view of one of the new motor corridors. In the 
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case of the older mills, the motors were supplied by the 
General Electric Co., Ltd., and drive through laminated 
gears to the shafts, which run at 153 r.p.m. 

A small fleet of electric trucks running on narrow- 
gauge lines has been supplied by the British Electric 
Vehicles, Ltd., Southport, with Exide batteries. 


The whole of the electrical work has been carried 
out under the supervision of the Dunlop Rubber Со.» 
engineering staff, Mr. A. B. Hopkins being the works 
engineer, to whom we are indebted for the above infor- 
mation and the photographs from which the accom- 
panying illustrations were reproduced. 


HIGH-PRESSURE OPEN-AIR SUB-STATIONS. 


The 25,000-V Kilmarnock Installation. 


Ix our description of the recent 
deveiopments of the Kilmarnock 
Corporation's electricity under- 


taking.* mention was made of the 


fact that Mr. W. €. Bexon, the engi- 
neer and manager, supplied parts of 
his 400 sq. miles of territory by 
means of 3-phase, 50-cycle, overhead 
lines working at a pressure of 11,000 
volts, some 50 farms en route being 
supplied with electricity for light- 
| and power purposes 
through small pole transformers. 
Some little while ago it was found 
the transmis- 
sion pressure to the outlving por- 
tions of the area, and uw new over- 
head line was accordingly erected to 
supply Kilbirnie and operate at a 
pressure of 25,000 volts. In order 
to economise in cost, outdoor type 
sub-stations were chosen, and by the 
courtesy of Mr. Bexon we are en- 
abled to reproduce two photographs 
of one of the three such sub-stations 
that are now in commission. The 
accompanying illustrations show 
clearly the isolating switches, light- 
ning arresters, choking coils, fuses, 
and also the automatic oil switches 
enclosed in small brick cubicles. The 
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Іс. 1.—AN OPpEN-AIR SUB-STATION AT KILMARNOCK. 


particular station illustrated 
vides for two incoming and two out- 


gonge 


one feeder to the 
transformer that reduces the pres- 
sure from 25,000 to 11,000 volts, 
and also the 11,000-volt switchgear, 
the switching arrangement being 
such that the transformer 
switched into any of the four feeder 
circuits. Inside the transformer 15 
the necessary potential transformer, 
and bolted to 
voltmeter enclosed in a 
Some of the tran» 


feeders, 


can be 


its outside case 1% а 
water-tight 
cast-iron cover. 
formers in the 
in series-parallel 
11.000 or 22,000 
tained from them. The open-air 
switches that control the 
formers are mounted vertically on 
the side of the steel lattice and girder 
structure, and thev are all operated 
from the ground level һу means of 


stations are wound 
that 


volts can 


SO eithey 


be ob 


trans- 


a long rod. There are fuses 10 series 


with the automatic switches. 
This class of sub-station has been 
found to be much cheaper than bri K 


buildings. 
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CONTRACTS CLOSED. 


(Continued from page 896). 


Barrow.—Town Council. Accepted:— 

Overhead transmission line (£1,824).—]ohnson & Phillips, Ltd. 
Underground cables.—Enfield Ediswan Cable Works, Ltd. 

E.h.p. switchgear, Anty-Cross (£482).—Ferguson, Pailin, Ltd. 

E.h.p. switchgear, Abbey substation (£312).— Metrupolitan-Vickers, Ltd. 


Dublin.—Electricity and Public Lighting Committee. 
Supply of cables and accessories for a period ot one year. 

The following firms tendered for the cables :— Messrs. Watshams; the British 
Insulated & Helsby Cables, Ltd.; Callender's Cable & Construction Co., Ltd.; 
Deutsche Rabeiwerke, A.G; W. T. Glover & Co., Ltd; W. T. Henley’s 
Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd.; the Macintosh Cable 
Co., Ltd.; Pirelli-General, Ltd; Siemens Bros. & Co., Ltd.; Western 
Electric Co., Ltd. The tenders having been analysed, it was found that no one 
firm was the lowest for all the 41 items; that of the British Insulated and 
Helsby Cables, Ltd. (the usual suppliers of the department's requirements) 
was the lowest for the bulk of the items, and was the only one, the Com- 
mittee states, in full conformity with the specification. This tender is recom- 
mended for acerptance by the Municipal Council, but it is also recommended 
that contracts should be entered into with the Deutsche Kabelwerke and 
Messrs. Watsham which would enable trial orders to be passed to these 
firmis for low-pressure items. 

For troughing, tenders were received from the following firms :—The British 
Insulated & Helsby Cables, Ltd.; the Hammond Lane Foundry Co., Ltd.; 
Siemens Bros. & Co., Ltd.; Western Electric Co., Ltd.; W. T. Glover and 
Co., Ltd.; Callender's Cable & Construction Co., Lid., W. T. Henley's 
Telegraph Works Co., Ltd.; and Johnson & Phillips, Ltd. The quotations 
received from the Hammond Lane Foundry Co., Ltd., and the British Insulated 
and Helsby Cables, Ltd., were, the Committee reports, the lowest, and the 
same in every case. The tender of the Hammond Lune Foundry Co., Ltd., is 
recommended for acceptance for this section. 

For section. pillars, disconnecting boxes, &c., tenders were received from 
the British Insulated & He Ьу Cables, Ltd.; Siemens Bros. & Co., Ltd.; 
Western Electric Co., Ltd.; W. T. Glover & Co., Ltd.; Callender's Cable 
and Construction ce: Lid: W. T. Henley's Telegraph Works Co., Ltd.; John- 
son & Phillips, Ltd.; and Lucy & Co, Ltd. Messrs. Lucy & Co.'s prices 
were the lowest, but their designs and also the new type of pillar of the 
British Insulated & Helsby Cables, Ltd., were not considered suitable by the 
Committee. Selecting the old type of section. pillar, the Committee recom- 
me nds for acceptance the tender of the British Insulated & Helsby Cables, Ltd., 
‘or the items in this section.— Irish Builder and Engineer. 


Erith.—Urban Council. Accepted:— 


Cables in connection with the lowering of Friday Hill.—Callender's Cable 
and Construction Co., Ltd. 


Kingston-on- Thames.— Education Committee. 
Installing electric lighting in the Tiffin boys’ school (£300).— 
trical engineer. 


Accepted: 


—Borough elec- 


Lancaster.—Town Council. Accepted:— 
Feeder switchgear —Ferguson, Pailin & Co., Ltd. 
Auxiliary plant for Caton Road works (£1,340); rotary converter (£1,080). 
—Metropolitan-Vickers Electrical Co., Ltd. 


London.—H ASIEN GEIR Electricity Committee. 


Electric lighting installation at St. Mary's Church, Stamford Brook (£100). 
—Messrs. Fenn & Со. (Recommended.) 

Distribution boards and circuit. breakers (standard type) (£258).—Park 
Royal. Engineering. Works, Ltd. (Recominended.) 

Mild steel flooring for No. 2 engine room (£535).—Sanders & Foster, Ltd. 
e (Recomimended.) 


Works, Cartage, and Cemetery Committee. 

Four new batteries for electric vehicles (£197 each; total, £788; less 
£81 UNE for three old batteries). —Chloride Electrical Storage 
Co., Ltd. 


ST. MARYLEBONE.—Electric Supply Committee. 

Steel work for the new heavier-section crane track T rs at the genera- 
ting station, new staging for the transformers Avbrook Street, and 
for lifting tackle at. Rathbone Place ышы. (£751).—Sande rs and 
Foster, Lid. (Recommended.) 

Ash-handling: plint for the West boiler house at the generating station 
(£2.25); ditto ditto for the East boiler house (£7 ,369).—Underfeed 
Stoker Co., Ltd, (Recommended.) 

Twelve sets of 3-phase, c.h.p. equipment and for dismantling eight sets 
of existing 3-phase, c.h.p. equipment, and re-erection or supply of 
equivalent gear at the sub-stations, including the Lp., d.c. panels. 
Jronclad e.h.p. gear :— 


Metropolitin-Vickers Electrical Co., Ltd. ba - £20,683 
А. Reyrolle & Co, Ltd. .. " soy iss T 2 17,36» 
Bertram Thomas, Ltd. Es - <a bs € zu. 14,715 
Switchgear & Cowans, Ltd. .. D "T v e bes 14.610 
Ferguson, Paitin, Ltd. (Recommended.) 13,383 


. METROPOLITAN ASYLUMS  Boarp.—Installation of electric 
lighting at North-Western Hespital :— 


Electrical Pantra cung * Motor "09: (Recommended.) £1,660 
D. Henderson zu T ais es 1,679 
Perfecto” Electrical Сө; кү, is s tok s sie "T 1.720 
"А. Е. Goodwin & Co. ... ay jx jan hs B ids 1.523 
T. Clarke & Co., Ltd. ... sus us Sen vits E En 1,832 
]. Briss & Co. “ee eee EP dw 1.536 
Brightside Foundry & Engineering Co. Ltd. "T wes 2.087 
G. Н. Neal & Co., Ltd. ^ "E Dos zu 2,096 
Buchanan & Curwen E "n "a РТР - - "T 2,245 
G. E. Taylor & Co. » zt PS m "E оо 
G. Hopkins & Sons (Clerkenwell) ‘Ltd. s ins "m a 2,256 
Grierson, Ltd. "n ма "E T is vus 2.29] 
A. Higginbotham & Sons. m id zB TT Dus sd 2.40) 
Higgs & Hill, Ltd. d iud ise 7 i bed dde 2.570 
A. Dean & Co., Ltd. ... " 9 XN " s oid 2,5372 
T. W. Heath, Ltd. Р whi i» Vis TF Е оК) 
Gordon Herbert Electrical Co. Я us E "P "n 2.5657 
National Electric Construction Co., Ltd. do. TP M n 2,070 
W. Warburton & Co., Ltd. . kx T i e S200 8,083 
A. Hawkins & Sons .. "m v : mi - m 4,099 
H. Hope & Sons. Ltd.. 3 "3 <a is д 3.250 
A. Cozens . , À 4,0666. 
Installation of electric lighting and power in laundry, Grove 
Hospital :— ; 
T. Olarke А Co., Ltd. 'Recommended.) "M " m £156 
Electrical Installations, Ltd. ahs К? fs PX 5 163 
Buchanan & Curwen .. Shs MT T e al uh 177 
V. G. Middleton & Co., Ltd. ... kis i 0 Зад in 196 
С. E. Tavlor & Co. - m As DH ese in ma 199 
Lund Bios. & Co. . ats is bos 215 
Electrical Contracts & Maintenance Сө; З Ltd. os кш д 217 
A. V. Gifkins & Co, Ltd. ... of Vus ih m Е 9299 


Toy & Winslow .. ms Sois d ET € "T sie 242 


The following tenders were received for two electric motore 
for the laundry at Grove Hospital :— 


Electric Construction Co,, Ltd. e - a 248 5% £178 
J. H. Holmes & Со. .... wes we ids hd A 230 
British Thomson-Houston Co., T "Ltd. 852 eis кэз А 232 
Ditto (alternative) . т m" oy el a ous 259) 
General Electric Co. is Ltd. gis ut e is idR T 233 
Ditto (alternative) - his ssa 238 
Metropolitaun-Vickers Electrical. Co., m "Ltd. jan es ue 200 
English Electric Co., Ltd. be А see $us vas 281 


Manchester.— Electricity Conimittee: Accepted :— 


L.p., d.c. switchgear for Dickinson Street sub-station.—Bertram Thomas. 
Two 10-ton hand-operated overhead travelling cranes for Chorlton-upon- 
Medlock and Ancoats sub-stations.—Vauphan Crane Co., Ltd. 
Cable.—British Insulated & Helsby Cables, Ltd. 
L.p. pipework at Barton power station.—Dilworth & Carr, Ltd. 
L.p. valves and cocks.—J. Blakeborough & Sons, Ltd. 
Tramways Committee. 
Two light-weight tramcar motors.—Metropolitan-Vickers Electrical Co., 
Ltd. 
Tramway rail bonds.—British Insulated & Helsby Cables, I.td. 
New Zealand.—Auckland Harbour Board. Accepted :— 
Seven i3-ton, five 5-ton electric quay cranes and two 3-ton and two 5-ton 
electric roof cranes for Prince's Wharf (£34,955) (without. spare 
purts).—Richardson, McCabe & Co. (Stothert & Pitt, Ltd.) Eighteen 
tenders received. 
Six mono-rail electric cranes (£440) (without spares), one l-ton electric 
crane (£625) (without spares).—Bedford Engineering Co., Ltd. 
Sonthland Electric Power Board. Accepted :— 
66,000-V outdoor switchgear (£2,600).—A. D. Riley & Co., Ltd. (Ferguson, 
Pailin, Ltd.).— Tenders. 
Reigate.—Town Council. Accepted:— 
Static transformere (£379).—Hackbridge | Electric Construction Co., Ltd. 
Н. and l.p. switchgear for sub-station (£1,174).—Switehgear. & Cowans, 
Ltd. ы 
Salford.—Health Committee. Accepted:— 
Electrical installation at the Ladywell Sanatorium (£312).—Maitlund and 
Co. 
Electricity Committee. Accepted :— 
3.900 vd. l.p. J«ore cable and 500 yd. l.p. concentric do. (£870).—W. Т. 
Glover & Co. 4 Ltd. 
River Irwell Conservancy Committee. 
Two electrically-driven centrifugal pumps (£607).—Mather & Platt, Ltd. 
Two Е reciprocating pumps (41,473). — Гапрусѕ, Ltd. 
Tramways Committee. 
JN tons > he rails (£11. 105. per ton).—Walter Scott, Ltd. 
90 tons ditto (£12 Ss. 41. per ton).—Bolekow, Vaughan & Co., Ltd. 
Steel crossing, switches, fishplates, &c. (£1,554).—-Hadfields, Ltd. 
Scunthorpe and Frodingham.—Urban Council. Accepted: 
Electrical recorders, &c., for the new reservoir (£600).—Galpin, Hall & Co. 


South Africa.—Messrs. C. A. Parsons & Co., Ltd., have 
received an order from the Victoria Falls Power Co., Ltd., for 
three 15,000-kW  turbo-alternators and surface condensing 
plant, together with one spare alternator, fuor the Witbank 
generating station, South Africa. 


FORTHCOMING EVENTS. 


Electrical Power Engineers’ Association (Kent Section).—Saturday, June 
9th. At the Carlton. Café, Tunbridge Wells. General meeting. 

Institution of Railway Signal Engineers. — Wednesday, June I3th. At the 
Institution of Electrical Engineers, Victoria Embankment, W.C. At 6.30 
p.m. Paper on “ Theory. of Interlocking, with some Problems and Sug- 
Kestions,”” by Mr. J. 5. Moore. 

Inetitute of Transport.—junc 14th, 15th, and 16th. 
Sheffield. Annual Congress, 


Royal institution of Great Britain.— Friday, 


At the Cuders’ Hall, 


June 15th. At Albemarle 


Street, W. At 9 p.m. Lecture, ‘ The Life History of an Alpha Particle 
from Radium," by Sir Ernest. Rutherford, F.R.S. Saturday, June 16th. 
At 3 p.m. Lecture on ‘ Atomic Projectiles and their Properties," by Sir 


Ernest. Rutherford, F.R.S. 


"BLBCTRICAL REVIEW" SERVICE 
DBPARTMBNT, 


Wk have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
The makers or suppliers of the following device are asked 
for :— 
COLUMBUS time switch. 


THB 


NOTES, 


The National Joint Industrial Council for the Electrical 
Supply Industry.— Ald. W. Walker, M.I. E. E., M.I.Mech.E., 
of Manchester, has been re-elected chairman of the National 
Joint Council for the Electricity Supply Industry He has 
been chairman since the formation cf the Council in 1919, 
receiving the unanimous support of both employers and trade 
unionists on every occasion. Acknowledging the honour, 
Alderman Walker said that he greatly appreciated the renewed 
raark of their confidence, especially as 16 had been a unanimous 
decision of both sides of the Council. He hoped the year 
would be a prosperous one. Their industry was one of the 
most reliable of trade barometers, as the consumption of elec- 
tricity for power purposes indicated the work being done in 
any particular industry. He had seen many returns from 
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typical undertakings throughout the country, and they showed 
that there Was a distinct improvement in. trade. [t had not 
been rapid, but it was general and it Was persistent. As tlie 
Use of electricity for power became almost universal, their 
statistics, Which Were so accurately compiled, would be in- 
creasingly valuable as а method of rapidly ascertaining the 
variations. an. the conditions of particular industries and 
districts. 

Alderman Walker is a director. of Messrs. Henry Simon, 
Ltd., engineers, Manchester, and other companies, 


Appointments Vacant.— Assistant for test room, for the 
Winpbledon Corporation electricity department; — assistant 
engineers (£450), for the Government ot Nigeria, Posts and 
Telegraph Departinent; assistant draughtsman (£312), for the 
Newport. (Mon.) Corporation. electricity departinent; chief 
lecturer in electrical engineering, for the Leeds Technical 
School; shift charge engineers, lor the Kirkealdy Corporation 
qectricity department. (See our advertisement pages to-day.) 

Microphonic Flames.—A few weeks ayo it was reported 
in the daily Press that Dr. Lee de Forest had used а flame for 
the direct production of telephonic currents by sound waves. 
İn response to 3 request from the Editor of Nature for details 
ot his device, Dr. de Forest writes as follows (Nature, June 
2nd, 1023) :— 

"[ have ae vet prepared no paper on the subject of the 
' nicrophonic flame.’ For a long time I had puzzled over the 
prolem of turning sound waves directly into electric telephonic 
currents. I recognised that sound waves passed through flames 
in the air; also that a flame wus, to a certuin degree, conduct- 
ing electrically. Hence 1 reasoned that if one passed a current 
through a flame, its conductivity must vary, more or less, with 
the alternate waves of compression and rarefaction, which 
constitute sound. 

'" Setting out to verify my deductions, I succeeded. alinost 
at once. 1 employed first а‘ bat's-wing > gas-flame, enriched 
this with. potaseium salts, used two platinum. wire electrodes 
across a dry cell battery of 100 to 200 volts, in series. with a 
high-resistance (rad.o) telephone receiver. By carefully adjust- 
ing the electrodes in the tlame (especially the cathode—the 
position of the anode is not important; it can even be located 
a short distance outside the flame) 1 obtained in the telephone 
receiver a faint. but rery perfect reproduction of the music of 
a gramophone played 4 1t. from the flame. The adjustinent cf 
the gas pres-ure, using this type of flame, is critical, If too 
strong the flame roars in. the telephone receiver. If too low, 
the conductivity апа sensitiveness of the flame falls off. 

" T next emploved a type of Welsbach burner and mantle, 
using as electrodes platinum gauze ‘imbedded’ in the 
mantle and directly inside the mantle. Also ап oxy-acetvlene 
Name, employing for electrodes platinum wire encased m 
quartz, which, of course, becomes conducting in this flame. 
This arrangement gives an exceedingly perfect reproduction of 
the sound—voice or music— far better than ару carbon mi-ro- 
phone. 

“A small aleohol burner and flame can be employed. In 
this case T. recommend as cathode a Nernst glower ав supply- 
my the necessary electrons. Or enrich the, blue flame by 
potassium or sodium salts fed up through the wick, with the 
alc (hot. 

" Audion amplifiers must. of course, be employed if one 
Wishes to use. the ^ flame microphone’ for 
redio-phone, or © phonofilin " purposes. The sensitiveness 
increases qn generat with the impressed. p.d. across the elec- 
trodes—up to a Mint. l | 

"Great. care must be taken to guard against: (1) hissing 
due to too high voltaye discharge; (2) flame noises; (3) air 
tluctuations; (4) depositing of carbon upon the electrodes. 

"I have not had tune yet to make a careful acientific study of 
this phenomencen, but am persuaded it is chiefly а pressure 
effect, controlling ionisation and the ionised conductivity of the 
flame.” 


Inquest.—.An inquest was held at Blackburn on Мау 29th 
relative to the death of Mr. Thomas Wallwork, Corporation 
mams superintendent, who died from shock following contact 
with a cable carrying current at 7,000 V. The evidence of 
Mr. A. F. Gillis, electrical engineer, showed that he, along 
with the deceased. and another engineer, was called out on 
the evening of May Yth to locate a fault. It was eventually 
traced to à sub-station off Park Koad, and whilst bere deceased 
raised the safety shutters, and, after placing a rubber glove 
on his hand, began to examine the busbars, which were dead, 
though. the current had not been switched off from the main 
staten. Suddenly he came in contact with the main cable, 
and witnes- and his colleague were unable to render assistance. 
Witness added that within. three minutes they had got into 
communication With the Jubilee Street station by telephone, 
and the main current had been switched off. Witness eaid 
Mr Wallwork was an extremely careful man, particularly 
with regard to the safety of his workmen. His right arm 
was burnt away, and be was burnt about the leg and head. 
A verdict of "" Accidental death " was returned. and the 
«cunsel for the Electrical Power Engineers’ Association eup- 
perted a resoiution of syinpathy passed by the jury. 

The Utilisation of Solar Heat.—In Le Génie Civil of April 
ith M. P. Canfourter reviews the attempts that have been 
made to use the sun's radiation for the generation af steam. 
The first practical system) was that. devised by Shuman, of 


? 


broadcasting, 7 


Which we gave a description in 1914 in connection witb an 
installation put down in Egypt; in this case steam мах zene- 
rated at a temperature above 100 deg. C., recessitating the 
Use of apparatus having a small water content, and theretere 
practically no reserve of heat enerpy—even a cloud paseitig over 
the sun. produced an immediate. effect throughout. the ры 
M. Berland, chief of the hydrological station of Touggourt, 
Algeria, has sought to avoid this inconvenience by using Water 
only, jn. the liquid. state, beiow НЮ deg. C., the subsequent 
evaporation taking place below atmospheric pressure їп изи» 
evaporators devised by M. Caufourier, which operate on a very 
simple principle: hot water from the solar heater is pase d 
through an intermediate tank to the evaporator, In which tne 
pressure is maintained below that corresponding to the vapeur 
tension of the water; consequently evaporation takes place and 
the steam is used to drive a turbine, passing Inte а condenser. 
‘The heat of evaporation is derived from the water pasang 
through the evaporator, which falls in temperature, and must 
be removed by a pump, which returns it to the solar heater. 
The condensate is also returned to the heater. This systern 
ensures a regular circulation of water, better absorption ef 
heat, because no steam is present in the pipes, and preater 
regularity of operation owing to the use of the пеги 
" butler " storage tank. A superheater 18 provided, to dry the 
steam and increase the efficiency of operation ; this is the ony 
part of the apparatus which requires fuel, and it gives a super- 
heat of from 35 to 40 deg. C. The engine should be ргеѓега: у 
a steam turbine. 

In South Algeria the average working period will be 10 hours 
a day for 330 days in the year. It is proposed. to adopt turs 
system for irrigation, the water pumped eerving as cooling 
water for the condenser. [n other cases cooling. water ме 
be stored in shallow tanks, and would be cooled by evaporati:n 
and radiation during the night. 

In the oasis of Touggourt, which has a population of 12.0 
inhabitants and a plantation of 350,000 palm trees, irrigation 
water for 60 years has been derived from artesian wells, but 
the water level has fallen and pumping is necessarv, for which 
purpose 210,000 kWh per annum 1s required. M. Berland pro- 
poses to install a solar heat plant having а mirror surface of 
23,400 па? giving 100 KW, the annual output being 300,000 KW; 
in addition. to the pumping load above mentioned, lighting, 
power, and ice-making Installations would be served. — ‘The 
initial cost is estimated at 600,000. fr., of which 150,000. fr. 
would be spent on the solar heat receivers. The annual cost, 
including depreciation, is estimated at 137,000. fr., and the 
receipts at 252,000. fr. The amertisation of the distributing 
network 1s not allowed for in this estimate. 

M. Caufouricr expresses the hope that the projeet. will be 
carried out, as its success would be of great importance to the 
French possessions in Africa. 

Electricity in Coal Mining.—In a lecture upon ** Recent 
Electrical Developments in Coal Mining,” at the Mining Ex- 
hibition on June 4th, Professer Douglas Нау, of рете 
University, compared electricity with compressed. air, whieh, 
he said, was electricitv's oniy serious rival. For many pur- 
poses compressed air equalled or surpassed electricity, but ns 
overall efficiency was lower. He estimated that the etmene 
ef electricity from generator to motor was 60 per cent., while 
that of compressed air was generally in the neighbourhood of 
15 per cent., and frequently lower. The two systeins were 
admirably combined in the electrically-driven air compressor, 
and from this point ef view they might be considered as being 
of mutual service rather than as rivals. In. gassv mines it 
appeared advisable to use compressed air at the coal face. but 
he was not спе of those who believed. that it was impossible 
to construct electrical apparatus which could safely be used in 
inflammable atmospheres. The limits and eonditions of the 
propagation of tlame in mixtures of fire-dainp and air, and 
coal-dust and air were being detined by careful research, and 
once these limits Were settled it would certainly. be pe sabie 
to design apparatus to meet these conditions. 


Engineer Stores in the Great War.—Through the courtesy 
of the Dean of the Faculty (Dr. Werthenner, B.A, DS. 
Е.С.) two lectures were recently delivered to the Engineer 
Students at the Merchant. Venturers'. Technical Соне. 
Bristol, by Col. S. L. Cra'ster, C.B., CLE. (ate Chief 
Mechanical Engineer, War Office), on the supply of engineer 
stores, during the Great War, to the British and Atnerican 
Armies in the Field, and for Home and  Colcnial defence. 
From the first it was clear that the leisurely peace-time proce- 
dure of supply was unsuitable, and by empowering the Director 
of Fortifications and Works (D.F.W.) to place all contracts 
direct, ` red. tape". was eliminated. The Director (after 
about a vear's trial) delegated his powers to Capt. (now 
Lt.-Col.) R. Oakes, R.E., one of his staff captains, ойу 
known as “Inspector of Iron Structures " (LI.S). Capt. 
Oakes discussed demands with manufacturers on the tela. 
phone, decided what would be suitable, and placed his orders 
there and then, following them up in writing, having obtained 
the Director's concurrence. He also kept the Director of 
Army Contracts and the Finance Branches of the War Озге 
informed of all action taken. Capt. Oakes's guiding princap!es 
were: (1) Rapidity of supply, (2) economy in price, (3) 
efheiency of inspection, (4) economy in cost of administration. 

The new organisation which Col. Oakes had created had 
keen working dive months, when he was selected to occupy 
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an important railway post in Mesopotamia, and the lecturer 
succeeded him at  Adaetral House as Chief Mechanical 
Engineer. When the Armistice was signed, the headquarters 
of © F.W.8"' at Adastral House numbered 49 officers and 143 
clerks and draftsmen, as compared with a total strength of 
29 of all ranks on the first day of the war. The average 
monthly expenditure during 1918 was £1,242,000, and the 
total from August, 1914, to March, 1919, was £32,250,000. The 
cost of administration, on the other hand, worked out to less 
than 0.66d. per pound sterling of stores delivered, and Col. 
Cra’ster clanned that economy of administration in F.W.8 was 
fully proved, and voiced the acknowledgment of the Corps of 
Royal Engineers and the Army to their civilian brother engi- 
neers who had borne their full share in attaining victory. 

The Finance Branch settled over 16,000 bills after the 
Armistice totalling £4,800,000, approximately, and the staff of 
F.W.8 had dwindled to nine officers and 14 other ranks by 
DOE 1919, being finally extinguished by March 815%, 

Major-General Sir G. K. Scott-Moncrieff, K.C.B., K.C.M.G., 
C.I.E. (Director of Fortifications and Works, War Office, in 
1914 and until March 31st, 1918), and Major-General Sir W. A. 
Liddell, K.C.M.G., C.B. (the present D.F.W.), attended the 
lectures, and gave short addresses. 


А Lightning Photograph.—The accompanying illustra- 
tion is reproduced from a photograph taken recently by a resi- 
dent of Bridlington, and forwarded to us by Mr. A. J. Beckett, 
M.I.E.E., borough electrical engineer. In the original print 
the striation of the brightest part of the flash is remarkably 
clear, and shows a tendency to rotate after the manner of the 
strands of u cable. The dark patch appears to be due to de- 
fective development, but for the bright patch we have no ex- 
planation. 


Inquiries which we have made of Mr. Beckett show that the 
camera was at a bedroom window, overlooking a forecourt 
and buildings, from which no light could emanate that would 
produce such effects as those seen in the figure. He regards 
it as quite impossible that they should be due to any other 
cause than lightning. 


Artificial Lightning.—In order to study the effects of light- 
ning on electrical transmission lines and apparatus it is neces- 
sary to reproduce the conditions in the laboratory. Mr. Е. 
W. Peek, junr., of the General Electric Co., U.S.A., gives 
In the Electrical World of May 19th some particulars of a 
“ lightning generator ” used for this purpose. Very few light- 
ning discharges on transmission lines take place over gaps 
set for 400,000 volts or more, and insulator strings of seven or 
eight units rarely flash over. A 900-kV generator was built 
a few years ago, and has now been developed to give approxi- 
mately two million volts; it consists of a large condenser 
Which is charged to the desired voltage and discharged 
through a known inductance and resistance, the result being 
a single lightning impulse of great power, which is accom- 
Panied by а loud report. The power may be of the order of 
millions of kilowatts, and the current 10,000 amperes, lasting 
for less than a millionth of a second. 


A Novel Electric Sign.—4 short time ago considerable 
Interest was aroused by the appearance of a novel type of 
sign at the Elephant and Castle. To the spectator it appeared 
as though letters of light travelled from right to left across 
the face of the sign, spelling out messages continuously in the 
manner of the tape machine. Since the advent of this sign 
two others have n erected in London. The latest is the 
Daily Express '" news bulletin," which is mounted upon the 
side of one of the buildings surrounding Trafalgar Squure, and 
at the close of the day this flashes out a continuous stream 
of news items telephoned from the journal’s Fleet Street 
offices. All these signs are the work of the Scintillating Sign 
Co., from which we recently received permission to examine 
the working of the sign in Trafalgar Square. 

The sign itself is about 45 ft. long and 3 ft. in height, and 
contains about 1,400 lamps in nine rows, each lamp having a 
consumption of 20 W. The lamps are contained in deep 
conical reflectors, which completely separate the light of each 
lamp from that of its neighbours. From these lamps wires 
of 1/22 gauge are brought to a contact board measuring only 
about a foot in length and 1} in. in width; there are thus 
about 100 of these contacts to the square inch, and each con- 
tact is made by an inéulated spring plunger, the top of which 
just projects above the face of the board. The contacts are 
operated by the pressure of metal blocks, upon the face of 
which аге embossed alphabetical and numerical characters. 
It will be seen that owing to the closeness of the contacts the 
pressure of one of these metal characters causes the depres- 
sion of а number of contacts corresponding to the configura- 
tion of the letter or figure transmitting the result to the lamps 
in the sign connected to the contacts. 
had to be exercised in ensuring that the positions of the con- 
tacts were in the same relationship as the lamps controlled by 
them. The pressure is maintained by brass top-plates, 
between which is a slot. The metal blocks are attached in 
the form of words and numbers to a chain and the latter pulls 
them over the face of the contact board. А number of 
pulleys are employed and the chain passes over these, the 
whole system teing kent in motion by a 1-h.p. motor. The 
wires are made up in dry-core cables similar to telephone 
cables, and where they are brought up to the contacts they 
are simply insulated wth ‘ Emoire’’ tubing. A most strik- 
ing feature of the installation is the compactness and neatness 
of the wiring, which at the contact board naturally has to 
he packed into a very small sace. The cables are of the India 
Rubber, Gutta Percha & Telesruph Works Co.'s manufac- 
ture, and the wiring war carried out by the Scintillating Sign 

We are informed that the company is erecting another 
sign in London, and that it has’ aleo received orders from 
Paris and Gothenburg, among other places. 


Accident.—Whilst repairing overhead wires at Padiham, 
on May 29th, Charles Bury, a Burnley Corporation tramway 
employé, fell 16 ft. from the electric trolley, and wus seriously 
injured. 

Birmingham Electric Club.—This year's summer visit of 
the Club is to take the form of an inspection of the works of 
the British Thomson-Houston Co., Ltd., at Rugby, on June 
90th. | 

A Belfast Appointment.—4t a meeting of the Belfast Elec- 
tricity Committee, when Mr. Henderson raised a point con- 
cerning an appointment, which he alleged had been given 
to an Englishman, Alderman Jameson pointed out that the 
appointment was made on merit. Although the man had 
come from England, he was really Irish, and was born in 
Ballymoney. 

The Leeds Tramway Accident.—On May 315, Col. Mount, 
R.E., resumed his inquiry into the circumstances of the 
serious accident which occurred at Churwell Hill, Leeds, on 
May 19th. The principal witness was the driver of the car. 
who had recovered sufficientlv to give evidence. He stated 
that he became a motorman in 1915. In 1917 he joined the 
Army, and was wounded in the left forearm and gassed. He 
returned to the I.eeds tramways, and was again passed as a 
driver in 1921. In reply to questions by the Inspector, he 
said that his left arm had been left weak, and also that 
his nerves had heen affected by the gas. On the morning of 
the accident he fcund all the brakes in order, and just before 
the accident happened they acted perfectly. When descend- 
ing the hill after the last «top he did not apply power, but 
released the hand-brake. The car proceeded a few yards, and 
then gave a sudden jump. 

At this point the Inspector decided that the remainder of 
the driver's evidence should be heard in camera. 


INSTITUTION NOTES. 


Association of Consulting Engineers.—The Committee's 
Report for the year ended April 30th last records the 
election. of five new members, the death of Mr. Sidney 
Sharp, and the resignation of two members, making 
the total membership 86. In July last the Association's 
Standard General Conditions of Centract for uge in connec- 
tion with electrjcal and mechanical engineering contracts were 
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finally approved and published. ‘The use of these Conditions 
ennplifies the work of both the engineer and the contractor. 
The sub-committee appointed to draw up standard general con- 
Anous forexport orders produced a dratt which was approved 
by the main committee in March Јам and cireulated to mem- 
bers. Atter consideration of communications received from 
the Swedish Assocation of Consulting Engineers regarding 
participation ain the proposed International Federation of Con- 
sulting Engineers, it was decided to take no action in the 
natter, X satisfactory arrangement bad been concluded. with 
the Cable Makers’ Assocation to ensure that the prices quoted 
to members of the Association compared favourably with 
quotations to foreign customers. The annual dinner was held 
at SE SCeplien's Club on December 6th, 1922, when 10 men- 
bers and guests were present. During the усаг the Com- 
mittee corresponded with the Law Society regarding the 
attempted evasion of the payment of expert Witnesses’ fees, 
and secured the promise that individual cases would be dealt 
With af notified to the President of the Law Society as they 
atowe. — Messrs. П. R.J. Burstall and A. H. Dykes were 
appointed to serve on the Electrical Contractors? Registration 
Authority, established by the Institution of Electrical Engi- 
пеегх. Оп two occasions a deputation [тош the Associated 
Municipal Electrical Engineers had met the Cominittee and all 
роз raised were satisfactorily settled. The Committee had 
represented to the British Engineering Standards Association 
that the preparation by the B.E.S.A. of a couiplete purchasing 
specitication. Was beyond its province, and would not be to the 
advantage of the industry as a whole, The subject was 
receiving the attention. of the B.E.S.A.. The report gives а 
list oof othe Association's. representatives. on the various 
B.E.B.A. panels and other ccmmittees. 

The annual meeting ot. the Association was held. on May 
2th. Che. President, Mr. A. M. Sillar, M.Inst.C. E.,. who 
presided, expressed disappointinent that the increase of mem- 
bership had not been greater, but thought that the Association 
Was being appreciated more and more by the organisations 
with which it came into contact. Tle said that the rules re- 
lating to the payment of expert witnesses’ fees required altera- 
tion, and this applied as well to certain other parts of the rules 
т Which the wording was rather vague— particularly those 
relating to what a consulting engineer might or might not 
do. Mr, Sillar made special mention of the work of the hon. 
Secretary. (Mr. Dykes) and the hon. treasurer (Mr. Lowcock). 
The following new members of Committee were elected : 
Messrs. J. Angus, W. G. Gedye, O.B.E.,. W. Doig Gibb, 
O.B.E., and E. W. Monkhouse, for London members; and 
for country members Messrs. J. H. Blizard (Southampton), 
and C.J. Lomax (Manchester), 


Institution of Electrical Engineers.—SovrTn 
CrNTkE.— About 150 members took part in a highły- 
successful summer visit to the Cannock Chase Collieries to 
Inspect the electrification work on May 30th. The visit was 
made possible through the courtesy of Mr. S. F. Sopwith, 
general manager of the Cannock Chase Colliery Co., and the 
good offices of Mr. C. Jones, М.Е Е., the meet;ng-place being 
No. 9 Pit at Old. Hednesford. The. visitors descended the 
mine and inspected the working faces, where hand and 
machine mining was witnessed, together with underground 
haulage gear, sub-stationss &e.: afterwards the members 
Were shown the screening operations of coal and then pro- 
ceeded to the Colliery Co.'s electric power station at Chase 
Terrace, where luncheon was served. Mr. Sopwith being the 
host. Ап opportunity was given of seeing the companv'a 
copper and aluminium overhead lines and cables, and. in the 
Anglesey Basin, of mineral being hauled direet from the coal 
face to the canal, while en route a portion of the new venture 
of the company, riz., a village lighting scheme emploving 
overhead mains, was noticed. On the way home a small village 
lighting sub-station and e.h.p. lines recently erected to supply 
Brownhills were inspected, the party arriving back in Birming- 
ham about 4.30 pam, 

AMEE. Ex wiN TION. REsULTS.— The results of the April 
examination of candidates for Assceiate Membership have been 
published. The list of those who were successful includes 43 
othcers of the Royal. Engineers. Of the non-service eandi- 
dates 42 passed both parts, four passed Part I only, and ten 
passed Part HT only. The. results of examinations held at 
piaces abroad will be announced. later. 


South African Institution of Engineers.—The Council of 
the Institution has appointed a sub-committee to go into the 


question of. participation in the South African. Section of the: 


British Empire. Exhibition. [t is also proposed to arrange 
the reading of technical napers dealing with South African 
engineernng, and to prepare а résumz zetting forth the 
activities of the Institution for inclusion in a pamphlet giving 
particulars of the various scientific and technical societies of 
South Africa which it 1s proposed to issue at the Exhibition 


Institute of Transport.—The Council has decided that the 
194 Con. ress of the Institute shall he held at Bristol, and for 
this reason an invitation. to take entire responsibility for 
orzinesing the Transport. Section. of the World Power Con- 
ference, proposed to be held in connection with the British 
Empire Exhibition, 1024, has been declined. 


Institation of Civil Engineers.—The annual conversazione 
of the Institition. will take place on Thursday, July lth, at 
the Institution at 8 pm. | 


MIDLAND 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL Review posted as to thet 
movements. 


Birthday Honours.—In the iist of the King’s Birthday 
Honours we note the name of © Willian MeCieliand, E~.. 
O.B.E., MLE. who becomes a С.В. (Civil Divison), a.-e 
that of John Henry Butters, Esq, M.B.E,, chiet engineer 
and general manager of the Hydro-mliectne Departinent, State 
of Tas1ania, who is appcinted to be a C.M.G. 7 Holters 
Menstorth, Esq... C.B.b., М.е. (Tech) МАЛ.М.Е.. Ditectot- 
General of Factories, as made a КАС. (Cival Division. 
" Rayner Childe Barker, Esq., CLE., Dnector-in-Chief, Ludi- 
European Telegraph Departinent, [ndia Otice, receives the 
honour cf. knigathood. We otier our congratulations to ali at 
these well-known gentlemen. 

The Financial Times states that Mr. Eowarp WinsHaw, the 
recently-appointed secretary of the Eastern. Telegraph Ce.. 
Ltd., has been elected Chairman of the City Branch cf. the 
Royal Society of St. George. 

the Managers cf the Royal Institution have appointed Sur 
WiLLIAM. Bragg, Е.К.Ѕ., Fullerian Professor gf Chenistrs, 
Director cf the Laboratory, Superintendent of the House, and 
Director of the Davy-Faraday Research Laboratory, 

Science states that Dr. Greokak KR. BUtikss has been ар 
pointed. Director of the United States Bureau ot Standatds 
to succeed Dr. Б. W. Stratton, who resigned to take up the 
presidency of the Massichusetts Institute cf Technology. Dr. 
Burgess has been connected with the Bureau for a years, 
and was appointed chief of the metallurgical division in 1:43. 

Leek Urban Council has increased the salary of the elec- 
trical engineer, Mr. H. Толосн, from £450 to £500 per 
annum, and that of his assistant, Mr. JOHNSON, from £.»» 
to £325. 

The Apex Electrical Distributing Co., of Cleveland, U.S.A., 
makers of household apphances, has appointed Mr. A. 1. 
ZOLENER as European sales representative, and he is about to 
establish his headquarters in. Landon. 

Maidstone Town Council has fixed the salary of Mr. LAMBERT, 
manager of the light railway, at £600 per annum, with no 
bonus, and inclusive of other emoluments. ‘The salary is to 
come up for revision in three years. 

At the annual meeting of the British Engineers’ Association 
(Inc.), held at the Hotel Victoria, London, on 3lst uit., 
Mr. E. №. Perr, chairman of Messrs. Petters, Ltd., aud 
managing director of Messrs. Vickers-Petters, Ltd.. was 
unanimously elected president of the Association jn succession 
to Mr. Neville G. Gwynne, C.B.E., who had occupied that 
position for the past two years. The meeting heartily thanked 
the retiring president. Mr, H. J. Мако, of Messrs. J. and 
Е. Hall, Dartford, was elected chairman of the Executive Corn- 
mittee in the place of Mr. Petter. The following new members 
were elected to the Councit:—Envineer Vice-Admuiral Sir 
George Goodwin, K.C.B. (Messrs. Richardsons, Westgarth and 
Со., Ltd); Lt.-Col. W. C. Symon (Messrs. Vickers, btto, 
Mr. David C. Lycett Green. (Messrs. E. Green & Son, Ltda. 
and Mr. Wilfred Lancaster (Messrs. Hughes & Lancaster, Ltd). 

Lieut.-Colonel К. R. GREENE, who has recently retired. after 
22 years as manager of the Wallasey Corporation. tramways, 
has been presented with a silver salver, and Mrs. Greene with 
a gold watch, by the staff. 

Our contemporary the Commonwealth Engineer reports that 
Mr. Н. KiNGDoN-Howr, manager and engineer to the Parry- 
matta Electric Supply Co., Ltd., N.S.W., has been appointed 
engineer-manager to the Rockhampton, Q'ld, municipal elec- 
tricity supply department. Мт. А. CAMERON, chairman of the 
Melbourne Metropolitan. Tramways Board, who is on а visit 
abroad to investigate the latest methods of electric tramway 
operations, left for San Francisco in March. He is expected to 
reach Londen in June. Then he will go to the Continent. and 
will return to Melbourne about the end of the vear. Mr. Р. 
Н. Bartiey, who has been appointed assistant engineer to the 
Auckland electric power board, bas resigned from the position 
of electrical engineer and. tramways manager to the New 
Plymouth borough council. 

Мг. T. Y. Porter, A.M.LE.E., manager of the engineerin 
department of Messrs. Graham Rowe & Co., Lima, Petru. 
South America, has recently arrived in England on tour 
months! holiday. During his stay. in this country his address 
will be 6, Lyndhurst Square, Peckham, London, є Е 15. 


Obituary.—Mr. F. 8. C. Pnuirtirs.—We regret to learn from 
Messrs. A. V. & R.O. Willmott that their partner, Mr. F. S. €. 
Phillips, died on May 27th. The business will be carried on 
by the two remaining partners 

Mr. W F. Monnis.—The death is announced of Mr. Wtan 
Fisher. Morris, who was for a number of vears foreman elec- 
triian. to the Pearson & Knowles Coal and Tron Ce.. Ltd. 
Warrington. He was 63 years of ave, and was educated at 
Beccles College, on leaving. which he served his apprentios- 
ship as ап electrician with Davey, Paxman & Co. Ltd.. 
London. Ho was afterwards in the emplovment of the 
Westinghouse Co. at Manchester, and in. 1911 he tack up his 
position with the Pearson & Knowles Co. 


Will.—The late Mr. Ѕүрхғү Grpor, of W. T. Henlev's Tele- 
graph Works Co., Ltd., left £18,450. 
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C. J. Ferguson & Sons, Ltd. (190,308).—Private com- 
pany. Registereu May лп. Capital, £0,000 in £1 shares (2,000 / per cent. 
cumulative preterred and 2,900 ordinary). Jo take over the business of an 
electrical engineer, founder, metal worker, manufacturer .and broker. ol, 
agent for, and dealer in eiectrical dynamos and apparatus, internal-combustion 
engines, agricultural. implements, and other macrinery carried. оп by C. J. 
Ferguson in Loudon as "C. J. Ferguson & Sons," and all or any of the 
assets and Habiliuecs connected therewith. The first. directors are:—l. W. 
Ferguson, 237, bEssex. Road, N.L, electrical engineer; A. Ferguson, 243, Essex 
Road, N.1, electrical. engineer; C. J. Ferguson (chairman), no address given. 
Qualification, 1 share, Kemuncration, £100 cach per annum., Solicitofs : bruce, 
Miller & Co., Ува, Basinghall Street, E.C. 


Sutherlands (Electrical Engineers), Ltd. (190,210).—Pri- 
vate company. Registered May Эш. Capital, £95,000 in £l shares. To 
acquire the business of electrical engineers. now carried on by Sutherland 
and Co., at Trinity Street, Bolton, and Ainsworth Road, Radcelitie. The 
permanent directors are:—R. Walker, 33, Albert. Road, Bolton, mechanical 
engineer, J. Whittaker, * Kenmore, Whitefield, mechanical engineer; jJ. 
Berry, 28, turk’s Roud, Radclille, mechanical. engineer. Qualification, £209. 
Secretary: G. О, Neil. Solicitor: Н. м. J. Duuun, 19, Acresticld, Bolton. 


Н. N. Shorrock (Morecambe), Ltd. (190,332).— Private 
company. Registered May Зімы. Capital, £2,000 in £1 shares. To acquire 
the business ol an electrical engineer and contractor. now carried. on at More- 
cambe and Heysham, Lancs., as * H. N. Shorrock." The first directors are: 
—H. N. Shorrock, 73, Marine Parade, Sandylands, Morecambe; B. Durrans, 
10, Lake Road, Morecambe. Qualification, 100 shares. Solicitor: N. J. 
Cluugh, Bank Chambers, Lancasnire Street, Morecambe. 


‚ T. В. & J. A. Mathieson, Ltd. (12,702).—Private company. 
Registered in Edinburgh May 24th. Capital, £1,000 in #1 shares. 10 acquire 
the business of T. B. & J. А. Mathieson, mechanical and electrical engineers, 
armature winders, agents and dealers in clectrical accessories, of 11%, Tron- 
gate, Glasgow. ‘The first directors are :—T. B. Mathieson, 17, Tuminel. Street, 
Kiddrie, Glasgow, electrical engineer; J. A. Mathieson, 196, Langside Road, 
Crosshill, Glasgow, electrical engineer. Qualification, 30 shares. Registered 
oxe, 114, Trongate, Glasgow. 


British Aerial Engineering Manufacturers, Ltd. (190,306). 
-Private company. Regiscered Мау 30ih. Capital, £1,000 in £I shares. To 
acquire and exploit the patents now held. by G. R. Steward, and to carry 
on the business indicated. by the. title. Ihe first. directors are :—G. R. 
Steward, Buccleuch House, 18а, Valkyrie Road, Westeliff-on-Sea; Mrs. L. 
Steward, Buccleuch House, 183, Valkyrie Road, Westelifi-on-Sea. The said 
G. К. Steward shall be managing director for 10 years at a commencing 
salury of £000 per annum. Registered office: 25 and 26, Lime Street, E.C.3. 


Northern Light and Power Co., Ltd. (N.I. 87).—Private 
company. Royistered in. Belfast May Rnd. Capital, £2,000 in £l shares, 
Jo carry on at Rilkeel and district the business of an electric light company. 
The subscribers (each with 1 shure) are :— R. Н. Hamilton, Electric Station, 
Кике, Co, Down; J. A. Shannon, Neweasile, Co. Down, engineer; M. 
Walker, Neweastle, Co. Down, engineer. The first directors are not. named. 
Registered office ; Kilkee, Co. Down. 


Кыр 

W aterloo Electric Co., Ltd. (190,299).— Private company. 
Registered Мау 29th. Capital, £1000 in 730 10 per cent, participating 
preterence shares of £l each and £25,000. deferred. shares of 15. each. To 
carry on the business of manufaciurers, suppliers, and/or erectors of all kinds 
of apparatus for transmitting, communjcating, or receiving music, speeches, 
or Messages by wireless telegraphy and telephony, &e. The subscribers (each 
with one participating preference share) are ;—11.. Evans, 41, Beresford Street, 
Camberwell, S.B.5, electrical engineer; A. Ring, 34, Surrey. Street, Strand, 
W.C.2, accountant. ‘The first. directors are Emily Lo Evans and H. Evans 
(both permanent) and others to be appointed by the subscribers. Qualification, 


100 shares. Remuneration, £100. cach. per. annum. Registered office : 129, 
Waterloo Road, Х.К]. 


Ellesmere Port Electrical Co., Ltd. (190,329).— Private 
company. Registered May dist. Capital, £500 in £1 shares. To take over 
the business of an electrical and general engineer and contractor carried 
оп by G. Hodder at Ellesmere Port, The first directors are :—G. Hodder, 24, 
Whitby Road, Ellesmere Port; E. B. J. Gould, Cromwell Road, Ellesmere 
Port, Registered office : 24, Whitby Road, Ellesmere Port. 


А. E. Acton-Burnell, Ltd. (190,220).—Registered as а 
private company оп May 26th with a nominal capital of £2,500) in 2,486 
preference shares of £1. and 1,680. preferred ordinary and 1.690 deferred 
ordinary shares of dd. each. Objects :— To carry on the business of im- 
porters, exporters, and manufacturers. of and wholesale and retail dealers 
т electrical apparatus and devices, terra cotta, plaster, china, porcelain 
Blass, hardware, leather goods, musical instruments, plated poods, perfumery, 
suap, furniture, ironmongery and turnery, shippers, agents, &e. The sub- 
seribers (each with one preference share) are :—-W. Alexander, 15, Devonshire 
Road, Palmer's Green, N13, clerk; G. Foster, 95a, North View Road М.м 
Clerk. Fhe first. directors are not named. The holders of the preference 
shares are not entitled to any dividend, but in a winding-up they take priority 
over all other shares for return of capital. They have no further right to 
Participate an profits or assets; Every original holder of at least 200 
preference shares may appoint himself or any other person to be a director. 
o ле. shares confer the right to a fixed cumulative dividend 

г per cent. per annum, and rank, as regards capital, next to the 
preference shares. The deferred ordinary shares are entitled. to the whole 
nf the surplus profits which are distributed in each sear, and, in a winding-up 
to the whole of the surplus assets remaining alter paving off all the paid-up 
рв Solicitors : Hicks, Arnold & Bender, 25, Southampton Street, Strand, 


V.C. No notice of situation of registered office was filed at time of 


. i С - 
poration. re 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


_ Рага Electric Railways and Lighting Co., Ltd. (85,368). 
3 eturn dated April 9th, 1923. Capital, £780,000. in 390.000 preference and 
vee ordinary shares of £l cach, 325,000 preference and 390.000 ordinary 
ioi? dd dU чри B on 25,000 НИ and 40 ordinary shares, 
EORI considered as paid on 300,000 { 389,960 “ordinary 
ee AREE ВА Pope d ргеіегепсе and 389,960 ordinary 


Bury Electrical Plant Co., Ltd.—Satisfaction in full on 


. , А] А 
ay "4th, 1923, of mortgage dated July 10th, 1919, securing all monevs due 


о ‘come due i : 
r to become due from company to London Joint City and Midland Bank, Ltd. 


" Radio Phonopore and Electricals, Ltd.—Particuiars filed 
April 14th, of £3,000 debentures authorised January 2nd, 1923, charged 


Оп the company's arty : s : 
Р Any s property, present and future, including uncalled capit: 
Whole amount being now issued. | Р рие 


ГА 


Leamington and Warwick Electrical Co., Ltd. (13,780). 
—Return dated March 9th, 1923. Capital, £100,000 in 2,500 preference and 
7,000 ordinary shares of £10 cach. 9) preference and 6,800 ordinary ehares 
taken up. 476,000 paid. Mortgages and charges, £35,000. - 


"Ruthéen Electric Supply Co., Ltd. (138,021).—Return 
dated May oth, Luvs. Capital, ао, in 400 cumulative preterence shares ot 
£o cach and 1,000 preferred ordinary and 2,000 ordinary shares of £1 each. 
145 cumulative preterence, 875 preferred ordinary, and 1,449 ordinary shares 
taken up. 4&4,lo4 paid. Mortgages and charges, ni. 


London Electric Wire Co. & Smiths, Ltd. (101,353).— 
Return dated April Wih, 1923. Capital, £1,290,000 in 149,000 ordinary and 
АМ, preference shares of £1 each. 644,070 ordinary and UU ,0UU preference 
shares taken ир. £330,035 paid оп Jo ordinary and 350,000 preference 
shares. £694,035 considered as paid on 644,030 ordinary and 00,000 prelerence 
shares. Mortgages and charges, nil. 


British Mica Co., Ltd. (72,187).—Return dated May 10th, 
1925. Capital, £0,000 іп 2,000 preterence and 3,000 ordinary shares of £l 
cach, 75s preference апа Z,194. ordinary shares taken up. £079 paid оп 
785 preference and 194 ordinary. £2,000 considered. as paid оп 2,000 ordinary 
shares, Mortgages and charges, £2,000 debentures and £600 mortgage. 


St. James’ and Pall Mall Electric Light Co., Ltd. 
(26,015c).—Return. dated March 14th, 1923. Capital, 300.000 in 49,000 
ordinary and 20,000 preference shares of £9. cach. АЙ shares taken up. 
£298,200 paid on 34,064 ordinary and 20,000 preference shares. £1,700 con- 
sidered as paid on do shares, Mortgages und charges, £100,000 34 per cent. 
debenture stock. 


County of Durham Electrical Power Distribution Co., Ltd. 
(61,091).—Return dated April vth, 3925. Capital, £425,000 in £1 shares. All 
ehares taken up. £425,000 paid. Mortgages und charges, £230,000. 


British Insulated & Helsby Cables, Ltd. (52,285).—Return 
dated April oth, 113. Capital, £.,000,000 эп 500,000 preference, | 1,000,000 
ordinary, and 300,000 unissucd shares of £1 each, 900,000. preference and 
1,000,000 ordinary shares taken up. £1,072,675 paid on 372,330 preference and 
700,320 ordinary shares. £427,320 considered as paid on 127,600 prelerence 
and 299,679 ordinary shares. Mortgages and charges, £700,000. 


CITY NOTES. 


; . Su Alfred Dent, K.C.M.G., presided at 
Shanghai the annual meeting on May 30th, and in 


. Electric announcing the final dividend of 8 per 
Construction cent. (making 20 per cent. for the year), 
Co., Ltd. and the increased curry-torward, suid that 


the profit-earmng capacity of the company 
had been seriously affected by the depreciation. on the sub- 
sidiarv coinage, Which rose to £139,707. The long negotia- 
tions with the municipality regarding railless traction were 
nearing their conclusion. А satisfactory feature of these was 
that the Council bad agreed to undertake the reconstruction 
of the roads for railless traction, and their maintenance there- 
after. The company would in this way be free froin a great 
deal of capital expenditure, but would pay two Mexican cents 
per car mile for the use of the roads. ‘The capital expendi- 
ture would thus be linited to the provision of the overheud 
equipment, rolling stock, and car accommodation. 

Referring to the formation of the new Singapore company, 
the chairman said that by guaranteeing the debenture stock 
and undertaking, the Shanghai company's shareholders would 
mutually benefit with those of the new company, without the 
employment of any of the former's cash resources. 

At a subsequent extraordinary meeting the division of each 
of the company's £10 shares into ten shares of £l was ap- 
proved. 

Viscount St. Davids presided at the 

Anglo-Portu- annual meeting on June Ist, and in pre- 

guese Telephone senting the report and accounts, pointed 
Co., Ltd. out an error in the report (which was re- 
viewed in our last issue). The statement 

of the effect upon the revenue of increased rates should have 
read: “© Of the total revenue accruing for the year 1923, only 
IS per cent. 15 due to the Increase of rates authorised on April 
Ist, 1923. The proportion of the increase applicable to 1923 
Is approximately ЗЇ per cent., the proportion for 1924 is 
approximately 67 per cent., while the balance of about 2 per 
cent. 1s not realised until 1925.” The chief item for comment 
in the balance sheet was the writing-off of £55,689, consisting 
principally of the exchange adjustment figure of £54,619 which 
was shown as a credit balance in 1921, and was written off 
capital expenditure after consultation with the auditors. 
Capital expenditure had been greatly reduced, and the total 
amount of £48,492 represented (after writing off £9,870 to 
depreciation of stores) the expense of adding 1,673 stations to 
the exchanges at a cost of £23 each. A revaluation of stock, 
in escudos, had resulted, owing to a fall in exchange, in an 
appreciation of £15,831 in sterling. It was decided to write 
off to capital account £2,484 and to place £13,343 to an ex- 
change adjustment account which could be utilised in the 
event of a rise in the escudo which would cause a proportionate 
fall in the sterling value of the company's stores. Although 
there had been a net loss of £16,901, owing to the fall in 
the value of the escudo, it was hoped that the effect of the 
Increased rates would be to wipe out this loss entirely, pro- 
vided the exchange did not depreciate further. The effect of 
the fall in exchange was emphasised by the fact that subscrip- 
tions were paid in advance, and therefore increased rates could 
not be made retrospective. The Government had helped them 
considerably, and increases had been allowed each vear from 
1918. They had been unable to pay dividends for two years, 
and future results depended entirely upon’ the exchange, If it 
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remained stable, the 1922 loss should be wiped out, and it 
should be poesibie to declare. a dividend in 192%. Much Portu- 
pues capital had been invested abroad, but immediately the 
exchange took a turn tor the better, this capital would return 
und cause а speedy Hpprovement in the aspect of affairs. ‘The 
Portuguese Government was making every etfort to make its 
ппапсев balance, and the company hoped that it would be 
successful. At present the company Was just struggling along, 
bat With an innprovement in exchange, capital could be raised 
and the system extended. ‘There was а long list of applicants, 
and tne capacity of the Lasbon and Oporto exchanges was 
nearly exhausted, ‘The present nuinber of direct exchange 
hnes was 12,554, but they had hardly tapped the possibilities 
ob the telephone. business in. Portugal, 4n. Lisbon only 1 per 
cent. of the population. мах connected, and in Oporto only 
two-thirds of L per cent. The manager reported that if the 
company Was in а position. to supply the facilities, the number 
of subscribers could be doubled in five or six years. Plans 


Were being considered. for dealing with the dithculty, and | 


advantage would be taken of апу opportunity which might 
occur. ‘Lhe report. and accounts were adopted, aud the 
appointment of Visccunt St. Davids us a member of the 
London board was confirmed. 


The profits for the vear 1922 were £15,903, 
International plus £045 brought forward, making £16,546. 
Automatic Teles Fiom this are deducted directors’ fees, £9; 
phone Co., Ltd. preliminary and formauon expenses, part 
written off, £2,000; dividend on preference 
shares, £11,752; leaving £2,755 to be carried forward. This 
company is a large shareholder in. the. Automatic Telephone 
Manutacturing Co., Ltd., of Liverpool, whose results are men- 
tioned in. the report. published below. The profits of this 
(the International) company for 1922 are slightly better than 
those of the previous year, but the directors regret that they 
aro not sufficient to enable a dividend to be paid on the ordi- 
nary and deferred shures. Meeting: Liverpool, July 2nd. 


The profit for the vear ended December, 
Automatic 1922, was £42,258, plus £4,313 brought 
Telephone forward, making £46,572. From this have 
Mannafacturing to be deducted directors’ fees, £1,321; de- 
Co., Ltd. Lenture interest, £13,650; depreciation on 
patents, goodwill, buildings, plant and 
machinery, £6,000; proportion of development expenditure 
written off, £41,000; proportion of debenture issue expenses 
written off, £5,115; dividend on preference shares, £12,000; 
leaving £6,487 to be carried forward. The results for 1977 
show un improvement on those of the previous year, notwith- 
standing the engineering lock-out which lasted tor thirteen 
weeks. The directors apain regret, however, that it is not 
possible to pay any dividend. on the ordinary shares. Mr. 
E. A. Mellinger rejoined the board during the year, and Sir 
Andrew Ogilvie was appointed a director. Meeting: faver- 
роо, July 2nd. 


The gross revenue for the vear ended 
United River December 315t, 1922, amounted to 
Plate Telephone £1,456,566, whilst the gross maintenance 
Co., Ltd. and other charges in Argentina and 
london. were £1,155,914, leaving a profit cf 
£190,652. Deducting interest on debenture stock and dividend 
on the preference shares. and the interim dividend on the 
ordinary shares £58,400, and adding £38,705 brought forward, 
the balance is £141,056. The directors recommend a final 
dividend of 5 per cent. on the ordinary shares, making a total 
of 8 per cent. for the vear, free of income tax at 5s. 3d. in the 
£, leaving £33,056 to be carried forward. The busi- 
ness of the company showed expansion. during the year, 
and this would have been much greater had the late Govern- 
ment authorised. earlier the increase in the tariffs. petitioned 
for in 1919. This increase was granted on October 5th, 1929, 
and so enabled the company to immediately расе orders for 
the equipment: necessary to pive service to the waiting appli- 
cants within the time prescribed by the late Government. The 
installation of the four automatic exchanges in Buenos Avres 
was completed in. February, 19234, and brought into service 
during that month. Mr. Perey Brailsford Lawson has been 
appointed а director to fill the vacancy caused by the death 
of Sir John Gavey. 
The first annual meeting of this company 


Whitehall Was held on June Ist under the chairman- 
Electric ship of the Hon. Clive. Pearson. In pre- 
Investments, — senting the report and accounts, the Chair- 


Ltd. man expressed satisfaction at the results 
obtained from the working of the Chilean 
and Mexican companies in which the Whitehall Company held 
interests. The heavy capital expenditure incurred was having 
its result in mneceasing earnings, but the consequent benefit to 
the company could not show itself immediately, and the income 
for the current. vear would not show any material increase. 
The only pantan the balance sheet which called for comment 
waa the large amount cf cash. This was satisfactory, and 
would prose useful in connection with the various opportuni- 
ties for investinent which were being considered 
Mr. Pearson then reviewed the activities of the operating 
combantes. He sad that the extension cf the undertaking of 
the Comptia Chilena de Electricidad had not so far produced 
апу benefit The. programme had been very extenaive, includ- 
Ing а пем hydro electric station, transmission lines, and sub- 


stations, Which would feed a populous district which bad only 
veen parblauy аеусіореа ееситсапу. ibe new piant Was 
Mibuated at uiaitenes, vo niea trom Santiago, аца operated 
unuer a head ot СМ ti. An auxiliary Water-storuve piaut отса 
wouid pring tne capacity of the station up to wl kW ма» 
under consuwüucton. Lhe 4110,000-V transunission. dine. Was ih 
conunission a8 lar às Santiago, and turther extensius меге 
мец under way. A large receiving station at Santiago Was ш 
partial service, and stations near Valparaiso and at Lus Vegas 
were being pushed lorward. Work Lad ао commenced uput 
the 44,U0v-vV subsidiary lines and stations, ииз company 
would soon be called upon to supply power to the State Kau- 
ways Which were being electribed, aud there wasin addition 
a large industrial load to be secured in the uninediate tuture. 
‘Nhe question of increased fures upon the company's tramways 
had not bei settled, and the undertaking was therefore at a 
standstill so far as extensions and improvements were ouu- 
cerned. 

һе Mexican companies had shown good results as a whole. 
The Puebla 1ramway, Light and Power Co. had recently cou- 
cluded a provisional contract for tue supply of power in cou- 
nection with the electrification of a secuon ot the Mexican 
Hallway. ‘Ihis necessitated an extension of the company э 
luxpango station. ‘The results of the Compañia Electrica de 
‘Tampico fultilled expectations, although they were not up to 
the 1921 standard. ‘lhe results of the Vera Cruz Electric 
Light, Power and Traction Co. had been affected by the un- 
settled conditions in the State. ‘This caused a considerable 
falling-oft in tramway receipts, making the results in general 
unsatisfactory. ‘Lhe small Orizaba and Cordoba companies had 
shown normal progress. The agreement between the Mexican 
Government and the International Bankers’ Comunittee had 
been signed; this should prove a large step in the re-estabiish- 
ment of Mexico's prosperity. The report and accounts were 
adopted. 


The gross profit for the year ended March 
British Electric 31st, 1923, was £203,524, compared with 
Traction £262,595 for 1921-22. After deducting the 
Co., Ltd. general expenses, viz., 440,594, there 
remains а net profit of £216,929, and alter 
charging debenture stock interest amounting to £52,190, there 
remains a balance of £134,739, which the directors recommend 
should be applied as follows: Dividend of 6 per cent. for the 
year upon the cumulative participating preference stock (on 
account of which 3 per cent. has already been paid), £42,165; 
dividend of 5 per cent. for the year upon the ordinary stock 
(on account of which 2 per cent. has already been paid), 
£60,413; to be added to undivided profits account, making 
that account £215,362, £25,002. The amount standing to the 
credit of reserve account 15 £520,000. During the year £21.59! 
ә per cent. perpetual debenture stock, and £39,714 44 per cent. 
*c-ond debenture stock has been purchased, and the discount 
amounting to £11,597 has been applied in reduction. of the 
book Value of the investments. The investments, which now 
stand in the balance sheet at £3,970.021, show a decrease of 
£17,598, compared with the preceding vear. These invest- 
ments yielded a revenue of £218,115, representing an average 
of 5.49 per cent. for the year as compared with 5.24 per cent. 
for the preceding vear. Owing fo ill-health, Mr. W. I. 
Madgen has resigned his seat on the board, and Mr. К. J. 
Howley has been appointed to fill the vacancy. Meeting : 
June bith. 


The report of the board of the Società 
anonima Lmprese Elettriche Conti (Milan) 
(capital, 100,000,000 lire) records the cow- 
mencement of working of the new Vaido 
station, and the erection. of the new station at Monza. [he 
accounts closed with an available balance of 7.247.518 hire, 
from which a dividend of 9 per cent. was declared. 

The Società Emiliana di Esercizi Elettrici, of Parma (capital 
25,000,000. Dire) made during the year ending on December 31st 
net profits of 71,534,251. lire, from which a dividend of 3 lire 
per old share and 0.50 lire per new share was sanctioned. 

The following companies have increased. their capital :— 
Società Lucana [Imprese ldroclettriche (Naples), from 3.500.000 
lire to 10,500,000, by the issue of 70,000 100-lire shares, half of 
which are taken up by the Unione Esercizi Elettrici di Milano. 
Noceta — Varesina per Imprese klettriche (Varese). trom 
12,325,000 lire to 14,500,000 lire, by raising the 50-lire shares to 
lou lire, the board being authorised to increase the capital to 
20,000,000 Tire before 192. Società. per le Forze blrauiwhe 
dell'Alto Brembo (Branzi, Bergamo), from 10,000,090. to 
30,000,000. hire, by the issue of 20,000 500-lire shares. And the 
Imprese Elettriche e Telefoniche Ing. T. Bormida (Milan. 
from 1,600,000 to 3,200,000 lire The company has just declared 
a dividend of 7 per cent. on its last vear's working. 

The receipts for the vear 1022 of the Società. Brioschi per 
Imprese Elettriche (Milan) surpassed those of the foregomg 
year by 23,000,000 lire, the net surplus being 3,367,706. iire 
from which. a dividend of 10 per cent. waa distributed: 
Capital, 25,000,090. lire. 

The Società Varesina per Imprese Elettriche showed a 
balance on the accounts of 895,250 lire, permitting the distri 
Dun uf 5.25 per cent. per share on the eapital of. 12:35:25,006 
Ire. 

The Societa [droelettrica Comacina (Como), whose capital 


i8 8,000,000 lire, declared a dividend of 10 per cent. f 
balance of 576,044 lire. Б пша де 


Italian 
Companies. 


Vol. 92. No. 2:976, JUNE 8, 1923.] 


THE ELECTRICAL REVIEW. 


909 ; 


The vear' working to December 31st of the Società Gas ed 
Elettricità di Erbina Incino permitted an allctment of 30 lire 
per share on its 2,000,000 lire capital. | 

Owing to the etlects caused by the persistent drought, both' 
the Società ELlettrica del. Veneto Centrale and the Socicta 
Elettrica del Porto Industriale di Venezia. carried over the 
sinall profits earned. | 

The Socicta Elettrica della Venezia Giulia (Trieste) declared 
a dividend of 4.5 per cent. on its 20,000,000 lire cf capital. 

The Società Elettrica Saronnesc closed the past year's work- 
ing with a net profit of 175,059 lire, which with 100,000 hire 
drawn from the old reserve fund justified the distribution of 
JU lire per share. | 

A dividend of 10 per cent. on its 100.000 lire capital was 
distributed by the Società anonima Impresa Elettrica. Negron 
as a result of net profits of 13,490 lire. 

The Società Italiana per UUtilizzaztone delle Forze ldrau- 
liche del Veneto sulfered in the past year from the effects of 
the prolonged drought, compelling resort to the reserve heat 
stations, Which naturally increased the working cests. Not- 
withstanding this, a protit of 4,677,551 lire was earned, which 
allowed of a distribution equal to 5 per cent. on its 40,000,000 
hire of capital. | 

The results of the vear's working of the Società Elettrica 
Alto Cremonese, of Milan, was a profit balance of 226,293 lire, 
from Which a dividend of 12 lire per share on its capital of 
1,000,000 lire was distributed. . 

The report of the Società anonima di Elettricità del Ticino 
shows that from the distribution of current supplied. by the 
linprese. Conti a profit of 311,906 lire had been earned, which 
allowed of the distribution of a 3) per cent. dividend. 

The past year's working of the Società di Elettricità A. 
Volta, of Pavia, is a profit balance. of 297,583. lire, which 
allowed of a dividend of 10 lire per share. 


The directors of Ericsson's Mexican Tele- 
Swedish phone Co. report net. profits of 677,000 kr. 
Com panies. 
the previous vear. It is proposed to pay а 

dividend at the rate of 12 per cent., as in 192). 

The report of the General. Telephone Co, L.M. Ericsson 
shows net profits of 2,267,000 kr. for 1922, as compared with 
2,730,000. kr. in 1921, and the rate of dividend is 5 per cent., 
asin the preceding vear. 

The Jungner Accumulator Co. states that a loss of 133,000 kr. 
was incurred last vear, this comparing with a loss of 489,000 
kr. in 1921 cwing to the great writing down of stocks. The 
former has been covered by a transfer from the reserve fund. 

The Swedish-Dantsh-Ruasian Telephone Co. reports a loss 
on the Moscow department amounting to 1,583,000 kr. in 1922, 
as compared with 1.390.000 kr. in 1921, and profits on the 
Stockholm office of 386,000 kr. as against a loss of 161,000 kr. 
in 1921. During the period of 1917-1922 the losses at Moscow 
had totalled 7,196,000 kr. The company's activity in. Moscow 
was still at a standstill last vear owing to the political con- 
ditions, The telephone netwerk was in general being carried 
on intact, but with a substantial reduction in the number of 
subscribers. Negotiations were proceeding with the Soviet in 
regard to the return of the company’s property in Russia. 
Concerning the Cedergren Telephone Ce., whose shares for 
the most part are held by the Swedish-Danish-Russian Com- 
pany, the report states that the former sold the telephone net- 
work in Warsaw during last vear for 16,300,000 kr., involving 
the latter in a loss on its holdings of 4,404,000 kr. 


А 


Prospectuses.—The Ilectrie Supply Corporation. Ltd.—The 
subscription list opened on Friday last, and was closed Gn 
Monday, for an issue of 150,000 six per cent. cumulative prefer- 
ence shares of £1 each. The object of the issue Is, amongst 
other purposes, to provide funds to redeem the outstanding 
£154,915 five per cent. debenture stock at £105 per cent., of 
Which the company holds £94,014. The debenture- holders 
have been given the necessary six months’ notice. 

Tottenham District Light, Heat, & Power Co.—Tenders 
Were receivable up to noon on Monday last for £100,000 В” 
consolidated stock at £102 per cent. [t was mentioned in the 
prospectus that * the output of electrical current for the year 
422 is. eight and one-half. times greater than in 1915.” The 
«company supplies gas within an area of some 30 square miles 


of North London suburbs and electri ity in the Wood Green 
district. 


Puebla Tramway, Light and Pewer Co.—For 1929 the net 
Profit in Mexico amounted to $1,116,586 Mex., which converted 
into sterling at 24.5d. per peso is equivalent to £113,985. After 
слагртр all expenses, with interest and sinking funds on prior 
len and first mortgage bonds, a balance of £63 has been carried 
with апсе-вһеет. A provisional ecntraet has been entered into 
bulk io ERR Railway Co.. Ltd., for supply of power in 
с. ) that company, Which will necessitate extension ot the 

Pany's plant at Tuxpango.— Financial News. 

Americ e Miei 

d $705 eee and Telegraph Co.—Ouarterly divi- 


srirkdale District Electric Supply Co., Ltd.—.\fter putting 
wt О reserve and paying a dividend of 10 per cent. for the 
. On the ordinary shares, £4,705 is to be carried forward. 


for 1922, as compared with 723,000. kr. in^ 


Altrincham Electric Supply Co., Ltd.—The profit for 1922 
was £20,244. Debenture interest, premiums on debenture re- 
demption policies, bad debts and bank interest, amounted to 
£6,462, leaving £13,752, plus £726 brought forward. After 
meeting directors’ fees, preference dividend, putting £1,000 to 
depreciation reserve and paying 74 per cent. on the ordinary 
shares and on the deferred shares а sum of £1,750, £4,599 is 
to be carried forward. The results of the year’s working are 
quite satisfactory. 


The Buenos Ayres Works.—The accounts of the Com- 
pania Hispano-Americana de Electricidad, of Madrid, which 
took over the South American undertakings of the German 
‘Transmarine Electricity Co. a few years ago, show net profits 
of 17,917,000 pesos for 1922, as compared with 12,559,000. pesos 
in the previous year. The rate of dividend is to be increased 
from 9 per cent. in 1921 to 11 per cent. for last year. 


Buenos Ayres Lacroze Tramways Co.—The pross receipts 
in 1922 rose by $139,457 to $38,141,246. Тһе net income was 
$2,109,579, and this, with $52,603 brought forward, made an 
available balance of $2,102,452. After making provision for 
debenture Interest, amortisation, renewals, &c., there remained 
$510,471. It is proposed to distribute $450,000 in dividends, 
to place 5 per cent. to reserve, to pay 5 per cent. to the 


dire ‘tors, and to carry forward $20,314. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Cotnnuttee under Rule 159 :— 

Chelsea Electricity Supply Co.—247,180 ordinary shares of £1 each, fully 
paid, Nos. l to 247,180; and 30,000 preference shares of £l each, fully paid, 
Nos, 370,001 to 400,000. 

Pennsylvania Water and Power Co.—$1,315,000 first mortgage 5 per cent. 
sinking: fund gold bonds. 

The undermentioned securities have been ordered to be 
officially quoted :— 

Chelsea Eiectricity Supply Со. —247,180 ordinary shares of £l each, fully 
paid, Nos. 1 to 247,180. 

Pennsylvania Water and Power Co.— $1,315,000 first mortgage sinking fund 
5 per cent. gold bonds, 1940, Nos. 11,186 to 12,500, of $1,000 each. 

.Western Telegraph Co., Ltd.—Third quarterly interim 
dividend of 5s. per share, free of income tax, for the year 
ending June 30th, being at the rate of 10 per cent. per annum. 


Lewes and District Electric Supply Co., Ltd.—After 
putting £319 to reserve and paying 6 per cent. for the year 
on the ordinary shares, £1,956 is to be carried forward. 


Banbury and District Electric Supply Co., Ltd.— After 
putting £3,509 to reserve and paying 74 per cent. for the year 
on the ordinary shares, £2,669 is to be carried forward. ° 


Penarth Electric Lighting Co., Ltd.—After putting £1,500 
to reserve and paying 1À per cent. for the year on the ordinary 
shares, £23,187 15 to be carried forward. 


Weston-super-Mare and District Electric Supply Co., Ltd. 
—After putting £2,000 to reserve and paying 74 per cent. for 
the year on the crdinary shares, £3,654 is to be carried forward. 


Brazilian Traction, Light and Power Co.—Quarterly divi- 
dend of 14 per cent. on the cumulative preference shares. 


Coventry Chain Co., Ltd.—Interim dividend of 6 per 
cent. per annum on the ordinary shares for the half-year. 


Merthyr Electric Traction and Lighting Co., Ltd.— After 
putting £1,507 to reserve and paying 74 per cent. for the yeur 
оп the ordinary shares, £2,152 is to be carried forward. 


Hart Accumulator Co., Ltd.—Net profit for 1922, £49,990, 
making available, with £54,341 brought forward, £104,331. 
According to the Financial Times, a further dividend of 3 per 
cent., making 14 per cent., is announced; £50,000 to reserve ; 
£32,781 carried forward. 

British Columbia Electric Railway Co., Ltd.—Dividends 
of 3% per cent., free of tax, on the preferred and deferred 
ordinary stocks in respect of the year ending June 30th, 1923. 


Melbourne Electric Supply Co., Ltd.—Interim dividend at 


d rate of 10 per cent. per annuin, free of tax, on the ordinary 
shares, 


Callender's Share and Investment Co., Ltd.—Interim divi- 
dend of 3 per cent., less tax. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


No limit can be set at present to the public's capacity for 
absorbing first-class stocks. The market in all gilt-edged 
securities 15 exceedingly strong. British Government's securi- 
ties have led another all-round rise. This, as usual, reflects 
upon the prices of other investment securities, and is the main 
reascn why new issues continue to be subseribed for with such 
promptitude and eagerness. Present-day promoters need have 
no fear of the success of their flotations, provided they сап 
offer good stock at tempting prices, The demand tends to 
create supply. Trade is improving so slowly that capital js 
forced Into Stock Exchange channels for its employment, and. 
until the overseas markets offer better oppcrtunitiesythancexist 
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at present, the Stock Exchange luoks for no material change 
ш а situation, the Icature of which 1s the consistent buying of 
all good-class stocks and shares for the reason that there 18 во 
lattice eise into Which to put money that its owners can spare 
trom tbe teinptations of. mpeom | | 

In addition to the prices quoted in our weekly lists, it will 
be useful, in the present temper o£ markets, to refer to others 
that are not. given in our. tables owing to the comparative 
narrowness of the market in tlie. various. stocks and shares, 
and Which are, possibly, seen but seldom by those. who are 
Interested. Most of these quotations have moved up of late in 
common, and an syiupatliy, with those of the more popular 
Issues l— 


DESCRIPTION. Price. 
Calcutta. Electric Supply ord. l 9/16 
Central еспе 45, debenture... e eU 
Chelsea Electric 445 deneature ... oF А; 
Cls Че Valley òp cum. 2nd pref. hs IJ 
Edinundsons’ Electric 447, debenture ... 14 
pie Tramway, laght 7, debenture... 104 
Kensington & Notung ball 45 deb. ... S74 
Lancasture. Electric 605, tax-free pref. ... 24,6 
Llanelly & District. Electric ordinary ... 2Jj - 
Melbourne ordinary stock ius ias 1074 
Melbourne 55, Ist cum. pref. ... s 6 
Midland Counties Electric ordinary — ... 19/- 
Midiand Electric ordinary | 1 19/32 
Notting ИШ Electric ordinary... "t 00/ - 
River Plate ordinary stock A vs 1314 
Scottish Power ordinary... ve w 22/0 
Sunuthtield. Markets Electric ре d 4i 
South Metropolitan. ordinary ... Sis 1 9/106 
Yorkshire Electric. ordinary T ve 21/0 


The reason why most of these stocks and shares аге not 
covered by our Weekly price-lists is, of course, the fact that 
the market is more or less restricted, and there is not sutfi- 
cient. publie interest to Justify ther inclusion in à weekly cata- 
logue. To take one example, Stuithfield Markets ordinary 
thares have. not changed hands since April 6th, a couple of 
months apo, when the last recorded barzain was at 33s. 6d.; 
Midland Counties ordinary shares have not been marked in the 
Stock Exchange Otucial List as having been dealt in since 
Mav 9th. And so the list might be extended. 

The Electric Supply Corporation’s new issue of £150,000 in 
6 per cent. preference shares at 20s. does not seem to have 
been a great success, and it is ма that the public did not take 
bv апу means all the shares thet were offered, Реч itn 
little more temptation bad been held out to the holders of the 
cotiipany's debenture stock, Which is to be paid otl out ot the 
proceeds of this. preference share issue, the latter might have 
been mere readily taken up. London Electric shares have 
been a good market at 42. and it is hinted that towards the 
end of this week sharehelders are likely to receive a bonus 
in the shape of shares. St. James's ordinary are lOs. up at 
І}, ко аге Kensingtons at 9). Smaller nnprovements have 
Deen secured by Charing Cross preference, City ordinary, and 
Edmundsons, 

Bdrons have fallen to 3s. 9d., a drop of 6d., but the 5 per 
cent. debenture stock is another. point tagher at 67. Electric 
Constructions are good at Ws, 6d. on the 10 per cent. dividend, 
and General Electric preference at 24s. 6d. are 9d. better, the 
ordinary remaining at Js.-6d. Attention has been called to 
the fact that the Pirelli @ per cent. tirst mortgage debenture 
stack can be bought at 183 to give a vield of nearly 6 per cent. 
on the money, the issue being guaranteed unconditionally by 
the General Electric; whose 64 per cent. preference shares pay 
less than 24 per cent. on money invested. at the present price. 
‘The Pirelli debenture may turn out to be, however, a short- 
dated. security, as the company has power to redeem И at 100 
by drawings Which began in February, 1926, Babcock and 
Wilcox. recovered to 24. and other manufacturing issues are 
steady without slowing much change. 

Metropolitan. Railway stock is good at 734, and Districts at 
o5 are also фир. ‘The former compaay paid 34 per cent. for 
last vear, and the District distributed 3 per cent. Stock 
Exchange speculation concerns itself with the possibility of the 
District paying $ per cent. an respect. of the present vear, a 
rate Which the Metropolitan шау also declare. Underground 
meome stock has cased off to 97, the £10 shares being: lower 
at sè 

Anglo American Telegraph preferred at 105 is 4 up, and 
Western Telezraphs rose to 1s}. West India and Panama ordi- 
пагу, however, have dropped to Is. 6d., bargains having: been 
inarked at Od. during the past few days, while the two pre- 
ferences аге both in the neighbourhood of 10s., this being due, 
of course, to the unhappy report issued last week. Marconis 
strengthened а little to 24. but, in the absence of business, 
кэшдей back again to their previous price, 

А Phe traction toues are generally better. The Mexican group 
In vood the Lizhit & Power romanon shares at 374 being 3 up, 
following чэн thear rise of equal amount last week. British 
ieri a hse bic d te i a rt re 
beni omn f п "i Tones this market is hard 
pP n T ae M are uninteresting. The same 
falen away toa tumn ор 

itn омар to the failure of the raw pro- 


duce to make the headway which its к 
à 1з sup Тасып hi 
expecting. pI ad been 


SHARE LIST OF ELECTRICAL COMPANIES, 


Номи ELECTRICITY COMPANIES. 


Dividend. Price 
Nom, ————. June 5. Riseor Yield 
4 191. 1922. 1923. fall. p.c. 


Brompton Ordinary HUS és 1 13 12 86/6 -— Mill 4 
Charing Croes Ordinary oe 6 9 14 12 — о 16 а 
до. до. до. 4% Pref. 5 44 4% 42 +è § 321 
Chelsea .. .. ... dee 1 6 10 11 - 51 3 
City of London .. ..  .. 1 14 16 9254 +h 6890 
do. do. 6 % Pref. ... 1 6 6 28/. — 541 
County of London та — 1 8 310 84/9 — 653 
до. do. 6% Pref.... 1 6 6 23/. — ıb 44 

Edmundson’s Ordinary ... me 8 Nil — 22 * i Nil 
do. 6 % Pref. ЗРЯ 6 19]. — 44 -— 6 ^» € 

Kensington Ordinary... .., 5 10 19 94 +4 666 

London Electric .. ..  .. 8 4 10 44 +e 631 
do. do. 6 % Pref. ... 5 6 6 6a +% 41 7 

Metropolitan ga Тэ, ns 1 т в 29/- — & 4 
do. 44 96 Pret. 1 44 4i lN- | — & 0€ 

Newcastle-on- Tyne Ordinary ... 1 Nil 28 7/8 — 217 9 
do. 5 % Pref. ... 1 6 6 16/3 — 6 3 1 
do. 1% Pret. ... 1 7 #7 94/6 — 514 1 

Notting Hill, 6 per cent. Pref... 10 6 6 9i = 699 

North Met. Eleo., 6 % Pref. ... 1 6 6 lå - 613 @ 

Urban Ordinary ... see s B Ni — lá — Nil 
do. 5 96 Pret. ... b 2% — 44 24 511 

Bt. James’ and Pall Mall AK 6 19 14 114 + А 661 

South London  .. io E 1 7 10 Hd — 51 3 

South Metropolitan Pref. s 1 7 1 13 = 519 

Westminster Ordinary .. ... 5 10 19 91 = 6 31 

Whitehall Elec. Invst., 7à % Pt. 1 1% 7 20/- + 64. 110 € 

Номе RAILS. 
Central London Ord. Assented Stock 4 4 74 — 5581 
Metropolitan gies Gave, Mies. Se з з TH +h 41.3 
do. District... saa T 1 8 56 +$ § 7 3 
Underground Electrio Ordinary 10 Nil Nil 34 — à Nu 
do. do, "A" .. 1 Nil Nil м6 — Nil 
do. do. Income Stock 4 б 91 —} *5 31 
TELEGRAPHS8 AND THLEPHONES, 

Anglo-Am. Tel. Pref. ... 4. Btock 6 6 106 + 4 8143 

do. Def. ... m es 1$ 84/6 23 — 6 10 $ 

Chile Telephone .. ... ... Б 6 6 6à — 4 15 0 

Cuba Sub. Ord. .. .. .. 10 7 1 7À — 9 6t 

Eastern Extension is .. 10 10 10 181 — 66 * 

Eastern Tel. Ord.... ses .. Btook 10 10 1874 — 66 < 

Globe Tel. and Т. Ord. ... © 10 10 10 19 — 6.583 
do. до. Pref... ... 10 6 6 111 *à 511 

Great Northern Tel. ... dus 10 34 9% Ald — 9 8 6 

Indo-European... aes say 25 10 7 Bid — 51 

Marconi... Eos sie ase 1 25 16 9% — 6 910 

Oriental Telephone Ord. "M 1 19 12 96 — “3% 

United R. Plate Tel. ... ... 6 8 8 7 -— е6 10 4 

West India and Panama Vas 10 N11 Nil 1/6 —253 М! 

Western Telegraph an Sss 10 10 20 183 *à % 65 

HOME AND FOREIGN TRAMS, 80. 

Anglo-Arg. Trams. First Pref. 6 64 124 3,4 — 8 60 
do. do. 2nd Pref. 6 Nil 6 3 +15 9 8 4 
do. do. 5 % Deb. Stock 6 5 794хі — 6 59 

British Electric Traction Ord. ds 4$ 5 wà +1 67: 
до. до. 6 % Pret. re 6 6 100 — 600 

Brazil Tractions... wee vis 100 Nil Nil 6t — 7 16 10 

Brit. Columbia Elec. Rly. Poe. Stook 5 5 894 — 611 9 
do. do. Preferred ‘a 6 99. 19$ +1 °с 13 6 
do. do. Deferred 8 194/. вч +2 ы i^ 0 
do. do. Deb. ... i. + 4 81 — б 5 0 

Lond. & Sub. Trac. 5 % Pref. 1 9$ э 11. — зо 

London United Tram. Deb. ... Вок 4 4 65% — 631 

Mexioo Tram. 696 Bonds  .. — Nil Nil Bhd — 617 0 
do. 6% Bonds  .. — Nil Nil 61$ — Nu 

Mexican Light Common e.. 100 Nil Nil 376 +3 NU 
do. Pref. ... eo 100 Nil Nil 61$ +1 Nil 
do. 10: Bonds ... — Nil 6 154 -1 613 5 

MANUFACTURING COMPANIES . 

Babcook & Wilcox "e 1 15 90 2i + sy 491 

British Aluminium Ord. FA 1 10 6 90/9 — 4 16 5 

British Insulated Ord. .. ... 1 15 15 2è = воо 

Callenders... zas six s 1 15 16 9hxd -18 6 80 
do. 64 Pret. wd: "i. 1 6 5 23/9 oi. 89: 

Crompton Ord. .. .. ace 1 10 6 a —à 8^0 

Edison-Bwan E s> m 1 10 Nil 8,9 -d Nil 

do. do. 596 Deb. “y +. Stock 6 6 67 +1 * » 83 

Electric Construction ... des 1 10 10 29/6 491. 615 * 

English Electric ... es Sed 1 8 6 17/6 — 8149 
do. do. Pref, ... wee 1 6 6 20/6 — 617 1! 

Gen. Elec. Pref. ... .. as. 1 6 6 24,6 thi 6 € 1 
do. Ord. see ce a 1 10 6 2u/6 — 417 2 

Henley iQ. "Age лез Са i 16 15 9.2 — 6 3 € 

до. 44 Pref. .. ... .. 5 “a 4 4 — вов 

India- Rubber sve RN — 1 10 — à — = 

Net.-Viokers Pref. m: - 9 8 8 т — вх 0 

Siemens Ord. TT ee one 1 10 10 17/. — Nil 

Telegraph Con. .. ... «se 19 ю 330 264 =» «иг 


* Dividends paid 
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ELECTRICAL FITTINGS AND THE LAW OF LANDLORD AND TENANT. 


(FROM A LEGAL 


QUESTIONS sometimes arise as between landlord and 
tenant as to the ownership of electrical fittings. A 
tenant who incurs the expense of fitting out an old 
house with a complete electrical installation not un- 
naturally resents the complete annexation of all the 
fitments which he has himself purchased, while the 
landlord, relying on the ancient maxim, quicquid 
plantatur solo soto cedat, asserts his rights as owner of 
the soil by saying that whatever 1s annexed to the house 
or building must of necessity become his property. 

It may be convenient to discuss this question from 
the severely practical point of view by considering the 
legal bearing of certain cases which must be of compara- 
tively frequent occurrence; but before proceeding to 
consider the particular cases, it шау be well to under- 
stand the general principles of law by which fixtures 
become vested in a landlord. The consideration 
whether the article is essential to the enjoyment of the 
premises on the one hand, or whether it is a mere con- 
venience on the other, is a material element in deciding 
the character of the annexation as being complete or 
incomplete respectively. ‘There are, however, certain 
articles which are removuble as between landlord and 
tenant which have so become removable by custom, 
having regard to the reason or the purpose for which 
such annexation was made. Amongst these are cer- 
tain articles of trade, agriculture, ornainent, and con- 
venience. The reason for the relaxation of the general 
rule in respect of these articles seems to be founded on 
the essentially temporary purpose for which the annexa- 
tion is designed, and on the inconvenience which would 
arise to tenants if, by every slight attachment to the 
freehold, the landlord should obtain the absolute pro- 
pertv in the article annexed. The privilege in the case 
of ornaments seems to be of a more limited nature than 
that in respect of trade fixtures. Thus it extends only 
to articles which are perfect chattels in themnselves— 
and which serve for the most part as substitutes for 
mere movable furniture—and not to things such as 
conservatories or glasshouses in the nature of a building 
or erection, though of a temporary character and easily 
movable. The right of removal in any particular case 
depends on the particular circumstances, and all that 
can be said in a general way is that such right may be 
defeated either from the mode of the annexation, or 
from the permanent nature of the purpose for which 
the annexation was made (as showing that the fixture 
is essentially a part of the building); or from the 
physical injury to the freehold which would be likely 
to result, if the injury caused by removal would be 
one of a substantial nature. 

Applving the foregoing principles to the solution of 
the problem in hand, it will be seen that electric fit- 
tings, though, primd facie, some of them may be fix- 
tures, must to a certain extent be treated as removable. 
Roughly speaking, the line appears to be drawn in 
practice between those parts of an installation. which 
are necessarily of a permanent character, and those 
parts which may be altered to suit the fancy of a par- 
ticular tenant. Regard must also be paid to the extent 
to which any particular article is affixed to the free- 
hold. It is obvious, for instance, that wires embedded 
in the plaster of & wall could not by any stretch of the 
imagination be regarded as a fixture which a tenant. was 
entitled to remove. It would be as fair to say that a 
gas pipe put in bv a tenant as part of a lighting 
system did not become the property of a landlord. On 
the other hand—to go to the other extreme, it is clear 
that a mere incandescent lamp could not possibly be 
looked upon as the propertv of the landlord. 

It is somewhat remarkable that there are few cases 
Which throw any clear light on the subject. [t was held 
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that gas fittings do not vest in the landlord, although, 
curiously enough, it was decided in another case that 
gas fittings may be included in the sale of a house 
with fixtures (‘‘ Sewell v. Angerstein,” 18 L.T. 300). 
There appears to be no reported decision on the subject 
of electrical fittings, and the questions relating to them 
must be answered by having recourse to first principles. 

It is now proposed to deal with certain concrete 
cases :— 

(a) A tenant wires à house which he holds under a 
lease for years. Do the wires vest in the landlord at 
the end of the term? 

It is submitted that in this case the wires and the 
casing of the wires vest in the landlord, and could not 
be removed by the tenant unless pursuant to special 
powers conferred upon him by his lease. А tenant 
would be liable if he attempted to remove the wires. 

(b) A landlord wires a new house, and the tenant 
puts in switches, distribution boards, and lamp 
brackets. Can he remove them at the end of his 
tenancy? 

With regard to switches and distribution boards, 
these appear to the writer to fall within the category 
of articles which are of a permanent character, and 
would have to be used in practically the same form 
in relation to any installation. At any rate, he would 
be sorry to advise any tenant to remove them only to 
leave blank spaces on the wall to which they were 
affixed. With regard to lamp brackets, these appear 
to fall within a different category. They are often 
fanciful in design and very expensive. They сап be 
removed without doing damage, often by the mere turn 
of a screw. In these circumstances, it appears to be 
clear that еу are the tenant's property, which he can 
remove at will. 

(c) A tenant puts in a transformer at his own cost 
and expense. Does the transformer vest in the land- 
lord? 

With regard to a transformer, this appears to be a 
separate instrument, which would clearly be easily 
detached, and must, in the writer’s view, be treated as 
à tenant’s fixture, which he can remove. 

(d) A tenant puts in ceiling roses, made of metal or 
porcelain, and wall sockets. Do any of them belong 
to the landlord? 

Ceiling roses appear to be very much on the border 
line, but it would seem that, inasmuch as thev are 
generally ornamental objects, they should be treated as 
tenant's fixtures. It is probable that in case of a 
dispute, a reasonable landlord would agree to treat an 
ornamenta] ceiling rose as the property of his tenant and 
the ordinary white roses as landlord's fixtures. As to a 
wall socket (?.e.. the part into which the plug is fitted), 
it ix conceived that this would be a tenant's fixture, as 
it might easily be removed and replaced by a permanent 
connection to a wall or bracket lamp. 

(е) Assuming a tenant installs electric light through- 
out a house, can апу action be brought against him 
bv his landlord, if on finding that the landlord refuses 
to pav anvthing towards it, he deliberatelv cuts or 
damages the wires without. defacing the decorations? 

It is clear that if a tenant does anv damage. whether 
hv removing landlord's fixtures, or improperly remov- 
ing his own, he can be held liable to make it good. 
The ordinary covenant to repair, and leave in repair, 
would clearly impose such a liability upon him. 

There is one reported case which makes it. plain that 
if anvone lets or hires electric fittings to the occupant 
of a house whose landlord enters for non-payment of 
rent, there is grave risk of his losing his property. In 
** British Economical Lamp Co. ". Empire. Mile End, 
and Another ° (1913). 29 T.L.R. 386) an action was 
brought to recover a quantity of electric lainps or their 
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value and damages for their detention. The defen- 
dants owned a theatre, which they had entered for non- 
payment of rent by the tenant. 

They had been in possession for a month or more 
When the plaintiffs, who had let the lamps on hire to 
the tenant, discovered what had happened. The lamps 
were attached in the usual way by the bayonet joint. 
The case was heard at the Mavor's Court, when the 
Recorder. holding that the lamps were trade fixtures, 
gave judgment for the landlords. The Divisional Court 
(A. T. Lawrence and Lush, JJ.) affirmed this decision, 
not on the ground that the lamps were fixtures, but be- 
cause they found that in law the plaintiffs had no right 
to enter the theatre to remove the lamps. ** The plain- 
tiffs” said Mr. Justice Lawrence, “ have their remedy 
against the persons to whom they let the lamps. If 
they desire to have a right against the lessors of the 
premises they should obtain their assent when making 


the letting." Mr. Justice Lush, however, expressed 
the view that the lamps were not fixtures. `` A filament 
lamp, although fitted or fixed in a socket is only tem- 
porarily fixed with a view to the efficient use of the 
chattel itself, and that being so, it does not, in tay 
opinion, cease to be a chattel or pass to the landlord 
when the term comes to an end merely because it 
happens to be in the socket at that time."' 

The decision is highly technical from the legal point 
of view; but it draws attention to the fact that a 
very valuable part of an installation, namely, the 
system of lamps, although it does not consist of fixtures, 
may become vested in the landlord of premises let on 
lease. Those who hire out lamps should therefore take 
note of the warning sounded by Mr. Justice A. T. 
Lawrence (or Lord Trevithin as he now is) of the danger 
which is incurred unless the consent and co-operation 
of the landlord is secured. 


THE PRACTICAL 


APPLICATION OF PROXIMATE ANALYSIS 


IN THE SELECTION OF COALS. 


By CHAS. F. WADE, A.M.I.Mech.E., A.M.LE.E. 


ALTHOUGH the selection of coals on a calorific value basis 
will be of value when dealing with samples which 
approximate closely in composition and properties, vet, 
by itself, the calorimeter test will be of little value when 
examining a fairly wide range of fuels from different 
seains or districts and which give varying proximate and 
ultimate analyses. The physical behaviour under work- 
ing conditions will have an important effect upon the 
ultimate commercial value of the fuel for any given set 
of conditions as regards draught, &c., and the nature of 
the volatile constituents will largely determine the net 
commercial value of any given fuel. 

The same arguments apply largely to an ash percent- 
age basis of coal valuation, as such а standard can only 
be applied successfully to coals in which the ash is of the 
same composition, especially as regards its iron content. 
Ash of a light colour has the highest fusing point, and 
therefore interferes less with the efficient combustion of 
the fuel than ash of a redder appearance and lower 
fusing point. The latter description of ash has a larger 
percentage of iron in its composition than the lighter 
ash, the iron in the white and cream coloured ash being 
practically nil. 

Before proceeding to constructive suggestions, let us 
review the information divulged by tests of calorific 
value and proximate analysis. 

The calorimeter test is valuable in providing a basis 
figure of gross value of the coal under examination, from 
which figure the net commercial value of the coal can be 
arrived at after certain deductions have been made, 
these being ascertained from the results of subsequent 
proximate analysis. Avain, after a contract has been 
placed for a certain class of coal, the calorimeter test 
will give ready information when there is any variation 
from the original sample. 

А minor point in connection with a calorimeter test 
is that the heat of combustion of the sulphur in the coal 
is included in the result owing to the high temperature 
reached in the instrument. In practice, four-fifths of 
the sulphur remains with the ashes, and of the remaining 
fifth it is doubtful how much is really burned to SO,. as 
a considerable proportion will be merely sublimed, with 
deposition within the flues or chimney. Fortunately, 
however, the sulphur content is usually a very low one, 
the average being about 1.5 per cent. If a sulphur 
determination is carried out. in connection with the 
proximate analysis, this percentage should be written off 
as dead loss, together with the ash. 

A great deal of stress has been laid upon the nnport- 
ance of а low percentage of moisture in coal; but this. 
from its effect upon the net heating value of the fuel. ts 


of comparatively little importance from this point of 
view, for, under average conditions of final tempera- 
tures, the loss due to 10 per cent. of moisture in coal 
will only amount to a little over 1 per cent. As regards 
carriage charges, however, especially during snowy and 
stormy weather, the percentage moisture will be im- 
portant as involving payment for carriage of dirty water 
or useless dead weight. Again, in the case of peat and 
lignites, the percentage moisture is so high as often to 
make its carriage over any appreciable distance a useless 
proposition financially. 

The most important stage of proxiinate analysis is the 
determination of the percentage of volatile matter, as 
from this investigation an approximation to the percent- 
age of hydrogen in the coal may be made, and thus can 
be calculated the important losses which may be incurred 
im the waste gases, owing to the heat carried away by 
the water vapour as a product of combustion. ТЬе 
volatile test in conjunction with the accompanying coke 
determination also gives us valuable information as a 
guide to tlie suitability of a coal for any given purpose, 
und forms a reliable basis upon which to make the first 
selection of coal to give the best results under tlie furnace 
conditions in which it is to be used. 

The usual way of testing for volatile matter is merely 
to heat the sample of coal in a covered crucible at a 
bright red heat over a Bunsen flame, until Hames and 
sinoke cease to issue from beneath the lid of the crucible. 
The inaccuracy of this method is shown when it is re- 
inenibered that Prof. Bone has found a variation from 
31 per cent. to 43.7 per cent. in the volatile matter in 
similar coal heated at various temperatures from 500? 
to 900? C. respectively. 

Prof. Bone recommends, therefore, that the volatile 
test be alwavs carried out under standard conditions, in 
а mutte at 9009 C. ; otherwise the volatile tests will not 
be comparable one with another. 

The ash test gives us not onlv a figure for the useless 
dead weight in the coal under examination, but also 
an indication, bv means of its colour, of the amount of 
iron and consequent degree of fusibilitv. At one end of 
the scale we have the alinost white ash whose fusing 
temperature is very high, and which is therefore not 
likely to give trouble from slageing of the firebars, and 
at the other extreme we have the deep chocolate-coloured 
ash with a low fusing point, which gives trouble from 
choking of the air spaces between the bars and thus 
interfering seriously with efficient combustion. Ash 
ranges in colour from white through cream, pink, red 
to brown, the fusing point falling in the same order. 
Incidentally, it may be mentioned that the colonr of the 
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ash is no guide whatever to the appropriate use to which 
a coal should be put, although domestic coal merchants 
give prominence to this characteristic; the temperatures 
attained in ordinary grates are never so high as to 
lead to fusion of ash. 

Attempts to arrive at some standard coal do not 
appear to have met with any success owing to the fact 
that a fuel which is of high value for one set of working 
conditions may be quite unsuitable for another set of 
conditions. Again, although coal ranges gradually 
through numerous stages from peat to anthracite, or 
even graphite, yet really from a practical point of view, 
we are dealing with what are virtually different sub- 
stances at each well-marked stage of formation. Thus 
we cannot definitely state from mere proximate analysis 
and calorific test figures alone that such and such a 
coal is the best value for our money, for there are other 
factors which affect this decision and which lie out- 
side the scope of the analysis. 

A net commercial heat value can be arrived at, how- 
ever, for carbonaceous fuels apart from the ultimate 
use of the fuel, and as & standard for comparison it is 
suggested that pure ash and moisture-free carbon should 
be adopted, this having a calorific value of 14,544 
B.th.u. per lb. gross. The lower or net value will be 
(allowing for nitrogen loss) 13,400 B.th.u., with gases 
at 500 deg. F., atmospheric temperature 50 deg. F. 

Assuming, then, that we have decided to adopt pure 
carbon as our standard fuel, with a specific value of 
100 per cent., let us investigate the ultimate value of a 
bituminous coal with the following proximate analysis, 
viz. :— 


Moisture (air dried 'sample) 6.01 per cent. 
Volatile Matter m 32.37 per cent. 
Fixed а aes 54.32 per cent. 
Ash .. . m 7 те 7.30 per cent. 
Sulphur 1.66 per cent. 


Calorific value, gross-12, 793 B.th.u. per lb. 

Final temperature of waste gases, 500 deg. F. Atmo- 
spheric temperature, 50 deg. F. 

The loss in the waste gases due to moisture will be— 
0.0601 (212—-50+970.4+ 0.47. [500—-212,]) =69.15 
B.th.u., or 0.54 per cent. 

The loss due to hydrogen will be found by first esti- 
mating, in the absence of ultimate analysis, the amount 
of this gas from such a formula as that of Diederichs, 
which gives us, in the case under consideration, 4.6 per 
cent. of hydrogen in the coal, equivalent to a moisture 
loss of about 500 B.th.u., or 3.9 per cent. 

Under average conditions the reduction in value due 
to the presence of ash will be about 3 per cent., or 
J83 B.th.u. where 7.3 per cent. of ash is present. 

From the gross calorific value of our fuel, therefore, 
we will have to deduct 69+500+383 = 952 B.th.u., leav- 
ing a net specific value of 84 per cent. 

As also the sulphur may be considered to be of no 
available heat value, the calorific value due to this 
fraction will also have to be subtracted, or 4,032X0.017 
=68.5 B.th.u. per lb., or 0.53 per cent. This deduc- 
tion will now leave us with a coal value of 11,773 B.th.u., 
or 83.5 per cent. of pure carbon. 

A little examination of the figures given will cause 
one to realise the great importance of the volatile con- 
tent of the coal as compared with the other constituents 
ascertained by proximate analysis. 

Taking some of the estimates of the reduction in 
commercial value due to the presence of ash, all of 
these agree that under ordinary conditions of use а 
fuel containing 40 per cent. of ash is of no cominercial 
value, yet in the pulverised condition a coal with this 
ash percentage can be burned very efficiently. Again, 
with unpulverised coal, but using forced-draught steam- 
blown firegrates of the ** Whitehead "' tvpe, the reduc- 
tion in practical value due to ash content is less than 
with ordinary natural draught conditions. 

The main difficulty in establishing an all-round 
standard of coal value lies in the fact that the air used 
for combustion is as much the fuel as the solid or other 
combustible material usually known by that name. То 
establish any standard will therefore call for standard 


/ 
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conditions of air supply and effective grate area, and 
as coal is not only used for steam raising, this would 
have to apply to metallurgical operations as, well. 

The writer would therefore suggest that each 
individual plant be taken on its own merits, the physical 
considerations of coke hardness and density, ash fusi- 
bility, &c., being carefully observed in connection with 
a serles of working trials. Thus, from personal obser- 
vation, the maximum permissible degree of coke hard- 
ness and colouration of ash (as a measure of fusibility) 
will be carefully noted. These properties are the first 
to be investigated in deciding upon the suitability or 
otherwise of a particular sample for any particular 
purpose. Other things being equal, the best fuel for 
any specific purpose is that having the freest burning 
characteristics, lightest coloured ash and lowest per- 
centage of volatile matter. 

Following a preliminary sorting of samples, on the 
lines indicated, the fuels selected as being the most 
promising for the special conditions to be met are then 
subjected to the calorimeter. test, after which the de- 
ductions already described are applied. 

As a counsel of perfection, of course, all samples of 
coal should be submitted to ultimate analysis in order 
to arrive at the correct net value, as by such means 
the percentage of nitrogen will be arrived at, this 
element also having no calorific value. The sample of 
fuel taken as an example for proximate analysis showed 
a percentage of nitrogen equal to 1.34 per cent.  Theo-, 
retically, nitrogen will account for a greater loss than 
an equal percentage of ash, as, in addition to its lack 
of calorific value, it will carry away a certain amount of 
heat to the chimnev, the specific heat being 0.249. 

Unfortunately, ultimate analysis calls for not only 
& high degree of training in organic analysis work, but 
also for a laboratory equipment which puts it outside 
the realm of practical politics in connection with the 
majority of undertakings: Where such an equipment is 
feasible there will be a man in charge of the laboratory 
who will not need any instruction in the wav of carry- 
ing out his analyses. 

As regards proximate analysis, however, this should 
never be neglected. and should alwavs be carried out 
in conjunction with the calorimeter tests. A summary 
of the points to be noted in connection with each stage 
of this investigation is given herewith : — 

Moisture.—Under all circumstances the moisture con- 
tent of the coal. as received, should be as low as pos- 
sible. With slack coals water may be added with 
advantage, as the mechanical effect causes a greater 
improvement in combustion than is accounted for by 
the heat loss directly due to the water added. 

Volatile Matter.—This should be as low a percentage 
as possible consistentlv with adequate draught condi- 
tions. With large combustion space, coals containing 
a higher регсепёлое of volatile matter can be more 
efficiently burned than is possible with restricted com- 
bustion space. Coals having & predominance of the 
heavier hvdrocarbons, as shown bv the denser coking 
properties, are to be avoided where possible for steam 
raising. especially with a restricted draught. 

Fired Carbon.—This should be as high as can be 
burned efficiently with the draught available, as dis- 
closed by tests for CO, and CO. The higher the fixed 
carbon content the less is the combustion space required 
and also secondary air supply. 

Ash.—The lighter colour or higher the fusing point 
the better will be the combustion of the fuel in the 
Ash, of course, must be as low as possible. 

A point worth mentioning before concluding is that 
the more moisture there is present in the waste gases, 
whether due to water. as such, in the original fuel. added 
afterwards, produced by the combustion of hydrogen, 
or introduced by the use of steam-jet furnaces, the 
higher will be the temperature required at the water 
inlet to the economiser, in order to counteract the corro- 
sive effects produced on the lower external ends of the 
pipes. Unless a proper circulator is used, the heat 
recovery of the economiser will suffer accordingly. 
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THE FINANCIAL PROSPECTS OF RAILWAY ELECTRIFICATION. 


By SIR PHILIP DAWSON, М.Р. 


(Abstract of paper read before the INSTITUTE OF TRANSPORT.) 
(Concluded from page 838.) 


We will now consider the results actually achieved by the 
electrification compared with those achieved. whilst the 
present electrified lines were still operated by steam. Bearing 
in mind. that, whilst as regards the South [ondon line, 
serious competition existed from electric trams and motor 
omnibuses and much trafhe had been lost, this was not the 
case ou the Crystal Palace line. 


Keaults on the Electrified Lines. 


Passengers Gross > 

carried. receipts. 

Last year of steam 14,770,073 £159,578 
Electric, 1913 23,413,821 £230,313 
" 1919 4,506,000 £418,201 

а 1920 36,774,066 £519,509 

» 1931 -° 91,089,860 £526,471 


The total expenditure in connection with electrification 
charged to capital was £814,235. 


Net Receipts, Deducting Operating and Maintenance Costs. 


Last vear of steam £110,996 
Electric, 1919 £236,905 
И 193) £297,363 
» Int | £305,399 


In this connection it is worth remembering that previous 
to electrification the operating costs with steam per train-mile 
were Ts. 4d., and that these had risen in 1920 to 4s. per train- 
mile, as compared to 3s. 9d. per train-mile in that усаг for 
the electric service. 

The benefits resulting from electrification generally, and 
more especially the advantages of operating goods services 
electrically and of electric shunting, are so well known that 
they need not be discussed here in detail. They have been 
very ably dealt with in detail by a paper read before the 
Institute by Sir Philip Nash (vide March issue, Vol. 10). It 
may, however, not be without interest to see how greatly 
the available terminal cipacity can be increased by the sub- 
stitution of electricity for steam. This is based on an actual 
working time table prepared in. connection with the trafe 
Wpartinent of the railway. 


Increase in Train Service duc to Electrification over Steam. 
Main line, Victoria 220 per cent. 


Suburban line, Victoria... e "EU. г, 
Moun line, London Bridge... e. 1192 = 
Suburban line, London Bridge .. 206 i 


The benefits derived from the electrification во far. carried 
out have been publicly recognised in. the speeches made by 
the chairmen at various annual general meetings of the 
London, Brighton & South Coast Railway Co. 

It is generally admitted that electric traction is essential 
satisfactorily to operate the dense services required over 
suburban lines in and round our great cities. It may not be 
without interest to examine what the results of main line 
electrification to. Brighton mav be. A verv thorough and ex- 
haustive investigation, which took over. two vears to. com- 
plete, has been carried out, with a view to ascertaining the 
financial results which may be expected from extending the 
suburban clectrifieation of the Brighton Railway as far as 
the coast. 


Table of Mileage of Brighton Electrification, 


Klectrited Comple. Total, Flectrift. 
or in tion of purely cation to 
course of Brighton Brichton Brighton 
electrifica- suburban suburban main line 
tion. system, һу еп). additional, 
Кане miles | 42 >) 61 45 
Miles of ane'e track 
running reads | UA то I6 121 
Miies of siding | 12 ` Ln 119 м 


To operate the main line electrically the suburban svetem 
vonid have first to be electrically equipped, and in conse- 
quence of the hich Tine pressure of. tono volte which would 
be used. little additional expenditure would be required on 
this portion of the system in connection with the main-line 
@lectoticaton. The vers thorough investigation made, which 
involved. the preparation. of a complete. electrification scheme 
in detail; has shown that, taking the total eost of this com- 
plete electrification, including the suburban and mam line 
Cleetrifeation, camprising line equipment. transmission lines, 
sub statione, and rolling stock and equipment thereof, as well 


as ull the track and station alteration entailed by electrifica- 
tion, and allowing for interest thereon during construction : — 


(1) The ratio between the capital expenditure involved in 
the suburban and in the muin-line electrification is as 7 1s 
to 4. 


(2) The total cost of operating the suburban lines to that 
involved in the operation of main-line traflie is as 7 is to 3. 


(3) If the gross receipts resulting from the suburban and 
the main-line electrification аге increased for the suburban 
as compared with the main line in the ratio of 2 to 1, then 
the net receipts in the two cases are in the ratio of 7 to 6 


In all that precedes it has been assumed that the carrvinz 
capacity i8 ‘ncreased 140 per cent. in the case of the euburban 
system and 70 per cent. in the case of the main line system. 
Based on the capital expenditure involved, the operating costa, 
and with the fares in force in 1922, an increase in gross 
receipts of 70 per cent. on the suburban and 35 per cent. on 
the main line would show a return of Sj per cent. on tle 
total capital expenditure required to carry out the electrifica- 
tion. Each further increase in the gross receipta of 20 per 
cent. on the suburban and 10 per cent. on the main line rep- 
resents an additional 34 per cent. on the capital expenditure. 

It is interesting to note that the additional operating costa 
involved in providing these additional facilities over present 
costs (1921-22 figures), including all additional locomotive 
charges, maintenance of rolling stock, maintenance of tmc- 
tion, line and sub-station and transmission equipment and 
guards, represent an increase of only 42.8 per cent. 

It is obvious that the relatively smaller cost involved in 
completing the electrification to the coast and the larger 
average fares realised bring it about that the most attractive 
portion of the electrification cun only be reached when the 
electrification to Brighton is completed. 

Brighton and the townships adjoining represent a popu'a- 
tion of about 500,000, whilst the towns and districts adjoin- 
ing the line from Tondon to Brighton number a large and 
well-to-do population. The South-Coast towns would hec tn 
suburbs of London, and there is little doubt in the minds «f 
those qualified to judge that an increase in gross receipts 
of 70 per cent. for suburban and of 35 per cent. for the 
electrification to Brighton are figures which, under normal 
conditions, should soon be materially exceeded. 

The advantages which in many cases can һе secured bv 
main-line electrification are fully realised on the Continent 
of Europe, not onlv in the case of countries with little or no 
coal and abundantly supplied with water power, but also in 
the case of countries where railways are drawing their cur- 
rent from thermo-electric stations. 

With locomotive-hauled trains, the necessity of one uniform 
System is not imperative, as at the present time under oridi- 
nary commercial working, locomotives are always changed st 
frontiers. The question of the choice of system is purely a 
financial one. 

As regards the capital and operating costs of the various 
&ysteins at present in use, the conclusions arrived at by Mr 
George Gibbs, the consulting engineer of the Pennsvivaria 
Railroad, &e., who last year acted as president of the rail- 
way electrification section of the International Railway Con- 
press, at home, are instructive. He was a member of the 
Commission of the Illinois Central Railway, which has just 
completed an exhaustive study of four different types of 
electrification, as applied to the suburban operation in Cotea zo, 
the 750, 1.500 and 3,000-volt. d.c. and 11.000-volé single-phase 
systems. ‘This investigation showed that the total first. et 
of each system was nearly the same, but that. for lonz- 
distance work, the resulte were in favour of 11,000 volts ring e- 
phase. It also showed that the operating costs, as far as 
suburban work is concerned, are not materially different in 
the case of any of the four systems considered. For h ng- 
distance and heavy work the single-phase system was proved 
to he the most advantageous one which has во far been de- 
vised from all points of view. The opinions expres above 
by Mr. George Gibbs are confirmed by the experience in heavy 
таулу electrification in eight countries, such as Sweden. 
Norwav, Germany, Anstria and Switzerland, on the Continert 
of Europe, where single phase has been adopted as the starà 
ard and where many main lines are either electritted, or oon 
the course of electrification, 

In the United States of America litth: new work has been 
taken in hand since 1913. 

In the case of France and Holland, on the other hand, 1.5. 
volt continuous current has been adopted. 

The present position as regards main-line electrification in 
the United States of America and on the Continent of Eur ups 
15 shown in the following table ;— 
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Main Lines Electrified or in course of Electrification in Europe 
and the U.S.A. 


EUROPE. 
Miles of Number 

Single-Phase— track. of locos 

Germany 7 ub ча .. BW .. 28 

Austria... a ее РА РЕ 500 2s 82 

Switzerland m - d 660 - 175 

Sweden T E isa 250 T 41 
Three-Phase— 

Italy m n "T dea ms 200 к 150 
Continuous Current— 

France =. Ж s um 500 " 138 

UNITED STATES OF AMERICA. 
Single-Phase a see n» 22 (W 130 
Continuous Current Е aes .. 1400 "S 0X) 
SUMMARY. 

Europe— 

Single-Phase i ns e. 2,240 ase 592 

Three-Phase ae КТА T TY 900 e 50 

Continuous Current... m e o00 т 1338 
Total—Europe and U.S.A.— 

Single-Phase iub. " бын ш d AMO . us = AA 

'Three-Phase "^ n "S bes 500 dis 150 

Continuous Current 1,900 358 


In conclusion, to secure the ee financial Benet from 
electrification, the system must from the very first be so de- 
signed that it can economically be extended so as to deal eth- 
ciently with the maximum train service and the maximum 
train formation the railway can carry. 


DISCUSSION. 


Opening the discussion, Sir Рнилр Nasa, K.C. M.G., said 
that the decision of the Advisory Committee to allow the 
single-phase system of the Brighton Railway Co. to be ex- 
tended had been fully justified by the results given in the 
paper. As Sir John Aspinall had said, electrification was not 
intended to be the means of saving money but of making 
money, and that was apparently the result of the electrifica- 
tion of the Brighton Railway. The author stated that seat- 
miles, or car-miles, taken by theinselves for the purposes of 
comparison were misleading. That was very true! The 
author showed that the speed of the train must be taken into 
consideration, otherwise Justice was not done to what was one 
of the most important gains in electrification over stean, 
namely, increased speed. 

Sir GEORGE PatsH said the time had arrived when electricity 
had to be introduced more fully, otherwise railway companies 
would be confronted with very great capital expenditure. The 
capital cost of widening lines like the Brighton line at London 
Bridge would be almost prohibitive, and any system which 
would enable that capital cost to be obviated for a very long 
time was of the greatest importance, He believed the time 
had come, not only when suburban lines should be electrified, 
but also main lines with a very great density of both goods 
aud passenger traffic. 

Sir JOHN A. F. ASPINALL remarked that one of the serious 
items in electrical operation was the cost of coal in the aggre- 
gate, but the arnount of coal that was used per ton per mile 
really was an extraordinarily low figure—on the Liverpool and 
Southport line, with 150-ton trains, 0.5 1b., and on the Man- 
chester and Bury line, with 170-ton trains, 0.4 lb. He re- 
gretted that the Electricity Commissioners had hesitated to 
agree to railway companies creating their own generating 
stations. Sometimes there were large and efticient stations 
close to the line of route, but there were a great many other 
places where railway-owned plant might be erected with very 
considerable advantage and with great economy. Diagrams 
Nos. 1 and 3 showed the tremendous rise in the traffic, and 
llustrated what he believed had always been the сазе with 
electric suburban lines, namely, how electrification increased 
the appetite for travelling. On the lines in and about Liver- 
pool the effect after a few vears of electrification had been to 
increase the receipts no less than three times. A very rapid 
Increase could be obtained. simply because of the frequency 
and the rapidity of the services which were created. 

Sir WiLLIAM ÁcwonTH, K.C.S.I.. discussed the author's 
figures and said that a good many people were running away 
with the belief that they had only to electrify a line and they 
immediately trebled the trathe. He thought that was not true 
by some distance. Every line had to be considered on its 
merits. There should be only one system of electrification. 

Mr. H. A. Watson, C.B.E., referred to the electrification 
of the main line of the North-Eastern Railway between York 
and Neweastle, and explained the great advantage, financially, 
of the unification of speed which electrification was going to 
give, Опе of the great troubles of a railway operating officer 
was to get over an up-and-down track a large number of trains 
whose speeds varied. There were seven different speeds of 
trains running between York and Neweastle. — Electrification 
was gomg to reduce those to three, and members could see at 
once what an enormous increase it would make in the capacity 


of the existing tracks to convert from steam to electricity. 
‘That was going to save his company trom the cost of widening 
the line by putting four tracks where there were at present two. 
lf they could run practically 90 per cent. of their train mile- 
age at two speeds 1nstead ot five or six they would accomplish 
an есопошу which he thought could hardly be over-estimated. 

Mr. G. W. PARTRIDGE said 16 was a great thing that this 
country should have the benefit of every system of traction 
which might be used in the British kmpire, because (he 
manufacturers of this country should have the advantage of 
inanufacturing apparatus not only of the direct-current sy& 
tems, but also the various parts of the alternating-current 
systems. So long as the supply of electricity was leit in the 
hands of the present undertakers he felt that owing to the 
diversity factor they could always supply as cheaply as the 
railway companies themselves could supply. Away from 
towns he had no doubt that a railway company might be able 
to supply more cheaply than the nearest undertaker, and 
under those conditions might supply itself. With regard to 
the battle of systems he thought ıt would be wise, ut both 
systems were allowed to be extended. 

Dr. S. PARKER SMITH suid the fact that, by electrifying the 
railways, the consumption of coal could be halved had not yet 
appealed to us with sulticient force. ‘Turning to the question 
ot system, the greatly improved results which the author had 
placed before them were obtained by using the sinyle-phase 
system. 1t was remarkable that the system which had called 
forth so much adverse comment in this country from engi- 
neers, and more particularly from manufacturers, had achieved 
such remarkable results. Suburban electrification was вир- 
posed to be the worst case possible for the single-phase system, 
and yet the author had shown that, on the Brighton Railway, 
the success of that system had been very marked. He doubted 
Н any continuous-current system could have done any better. 
The losses, both in transinission and in starting were mucb 
less than with the direct-current system; it was astonishing 
how little was lost between the power-house and the motors 
with the single-phase system. He thought that accounted 
largely for the splendid results. It was really too early to 
decide which system was the better; therefore, let the 
Brighton electrification continue on the system which it had 
adopted, and let the North-Eastern railway see what 1 
could do with the direct-current system; engineers would then 
have two main lines, the results from which could be com- 
pared both financially and technically. 

Mr. W. A. WiLLoX said that the Great Eastern Co. had im- 
proved its suburkan system almost to the point of perfection 
by a comparatively апа capital expenditure on improved 
signalling, improved punctuality, standardisation of locomotives 
and increased rolling stock capacity. Similar meusures might 
be adopted, he thought, on other main lines. 

In reply, Sir PHiLip Dawson said the only method of decid- 
ing as to what system was the best in any given сазе was to 
work out a complete scheme, and to find out, having regard to 
the capital cost, to the cost of maintenance and to the cost 
of operation, based on the train service which was to be given 
and as far as possible on actual results achieved, which was 
the soundest system financially. Whatever system resulted in 
paying the biggest. dividends on the capital involved, was the 
best for any given undertaking. There were many schemes 
he had investigated in connection with which he had advised 
the adoption of continuous current. 

The investigation carried. out in. connection with the Com- 
mittee of the Ministry of Transport two vears ago, demon- 
strated that the division between wages, material, and current 
was very nearly the same for the different systems. It was 
somewhat in the order of 25 per cent. wayes, 25 per cent. 
material, and 50 per cent. current. With regard to the ques- 
tion of generating: stations, the people whose business it was _ 
to generate electricity and to sell as much as they could of it, 
and therefore to give the best possible results from every point 
of view, including real economy, were the electric power com- 
panies, and the supply of power should Ee in their hands. The 
North-Eastern and the Brighton. Railways had both adopted 
that course, and were perfectly aatistied with it. 

The increase in traffic was largely brought about by giving 
а train service which did not necessitate looking at а 
time-table. — Electrification was not quite the same thing 
as gauges, and if in thirty vears’ time it was found 
advisable to alter a system it could be done at a comparatively 
sinall cost, compared with the cost of unifying the gauge 
system in Australa. The expenditure put down to capital 
applied (in round figures) to 22 miles of route, corresponding 
to 70 miles of single track, at pre-war prices. It was mislead- 
ing to estimate the cost of electrification on a mileage basis, 
as this varied between very large limits, according to circuin- 
stances. Investigation showed that there was little or no 
difference in the cost of maintaining overhead and surface- 
contact systems; if anything, it would probably be in favour 
of the overhead system. 

With regard to the remarks of Mr. Watson, 30 miles an hour 
was exactly the figure at which he himself had arrived in his 
calculations as to the speeds obtainable with goods trains. He 
had come to the same conclusion as Mr. Watson as to the 
very great value that unification of speed would create. One 
could never run a 19 or 14-minute service from London to 
Brighton—which was what was contemplated—unless the 
trains could be operated in such a manner that the difference 
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between the speed of the slowest and the fastest trains was 
reduced to a nannnum. — Several experiments bad recently 
been made on the Bryhton line. with a full service in order 
to obtain. the etlicieniey, and those tests showed that the 
etherency of transunsston and distribution was of the order of 
y7 per cept. — Also, owing to the absence of resistance in 
accelerating Which Was possible when transforiners were used, 
which could only be done with alternatung-current motors, 
there was an increase in the etħciency during the period of 
acceleration. Which reduced the energy consumption. He had 
investigated. the question of electrification on behalf of the 
Great Eastern. Railway, and there could be no doubt that a 
greatly amproved service would be out of the question with 
steam unless the number of tracks, both in the station and 
outade, was very largely increased, which would mean a capital 
expenditure that would hardly be faced. If this country 
waited long enough and allowed other nations to electrify, we 
might eventually get some standard вуеш, but meanwhile 
those other nations would be supplied. with all the apparatus 
by this country's competitors, and when the railways im this 
country electrified their lines, British manufacturers would not 
be in a position to supply them with the apparatus required. 
The figures he had given were the results of four years’ work, 
and represented the analysis of thousands of reports and sta- 
tistics. They were. as accurate as it was possible to make 
them. 

In a written communication Professor W. E. Раву eaid 
that when the circumstances were such that advantage could 
be taken of the power of rapid acceleration possessed by the 
motor, steam power on а train could not compete with electric 
power; but there were conditions in which rapid acceleration 
was not important, ав in inain-line trafic, and then the rela- 


tive merits depended upon other considerations. The syste tu 
udopted by the Brighton Ruilway wus known to be suitab‘e 
for шаш-пие trathe, and the system bad been tested and 
found to be suitable for local trathe. Therefore, the ресилзг 
шеги of the system was that it was capable of being extended 
во us to ешіласе main lines as well as suburban Lines, with 
the certainty of а successtul financial resuit. 

Une set of figures in the paper was very striking. In шушы 
the results of the electrification of the lines, Sir Philip Dawan 
stated that '" total expenditure in connection with electritica- 
tion charged to capital мав £814,225." The net receipts 10€ 
1971, deducting operating and maintenance costs, Were 
405,391. Comparing this with the total capital expenditure, 
it would appear that capital was completely recovered in three 
years. He considered this paper to be one of the most 1m- 
portant on the subject in recent years. 

The author, in reply, etated that the amount «charged to 
capital in connection with the electrification now in operation 
comprised the total cost of the electrification of the lines, ne., 
contact line, feeder system, switch cabins, electrical equipment 
of rolling stock, as well as the repair shops and all the гои 
stock required for the operation of the electritied. lines. The 
figure of 4s. per train-mile quoted in the paper referred to 
main-line steam working; the corresponding figure. for subur- 
ban steam working was 4s. lOd. in 1920, against 3s. 9d. per 
train-imle for electrical operation. As regarded the question 
of system, a contract had just been placed by the Virginian 
Railway in the United States for the electrification of 134 miles 
of line, comprising 213 miles of single track, at a cost af 
$15,000,000, and after the fullest investigation the sgingite-phase 
system had been adopted. Power was to be supplied by а 
steam-operated station having a capacity of 90,000 b.p. 


NORWAY'S SLOW RECOVERY. 


NoOKWAY'S imports of machinery last year were 30,373,000 kr. in 
value as compared with 03,505,000 Кг. in 1921. kxpressed in 
sterling at раг the respective figures аге £1,025,000 and 
£:3,900,000. The chief reason for the decline, which, it may 
be added, was noticeable last year in neariy every branch of 
Norway's import trade, was over-trading in 1919 and 1930. 
"he position. is explained in detail in a report by Mr. C. L. 
Paus, H.M. Commercial Secretary at Christiania, which has 
recently been issued by the Department of Overseas Trade. 

Mr. paus does not commit himself to any very definite fore- 
cast of the future. An improvement in export trade has 
taken place but not on a particularly profitable Lasis. There 
lias been an increase in industrial activity and a consequent 
augmented consumption of raw materials, but existing stocks 
have been suthctent to cover the renewed demand. Some en. 
hancement of import activity шау therefore be expected, but, 
at the same Ume, the general financial condition of the country 
is so uncertain that a furtner reduction. in. the pur basing 
power of the population is anticipated. The Commercial Sec- 
retary considers that the French occupation of the Ruhr dis- 
trict may result in ta further anereare qn. the demand for 
Pritish goods. 

The system of prote ting home manufacturers in State and 
municipal. contracts is observed, these authorities being em- 
powered to pay considerably higher prices. Whilst trade with 
the United Кучон and the United States has been impeded 
by the bigb rates of exchange, that with Germany has lately 
received a check owing to uncertain deliveries, and frequent 
requests for advanced prices. The report adds that although 
considerable quantities of goods have been realised at a loss, 
large stocke are stated still to exist, particularly. of machine 
tools, small tools and = wood-workine machinery, At the 
present moment there seems to be a «ПЛ increased demand 
for both Norwegian and foreign goods; in the case of the 
latter especially lor cheap German machinery and tools, but 
also for Swoosh космо ши machinery. German prices, 
Which are extreme uneven, are now stated to have risen con- 
siderably, and it is consi ieres possible that the time 15 not far 
distant. when they. will no longer tempt pur dasers to risk un- 
certainty as to the observation of prices апа time of delivery. 
It as thought that Pritish exporters would be well advised to 
have thes contingency in. view and keep themselves intormed 
агент th ar Norwegian representatives of the trend of the 
market. 

With rezard to electrical machinery and insulated cables in 
partictuar, Mr. Paus savs thit throughout 122 German manu- 
ficturer- held, asan 1921, a dominating [p «fion in the market. 
Part of the trade was, however, secured by Sweden, and a 
certon amount of buaness in transfotmers and domesti : hent- 
ing and cock ng apparatus was dene by Norwegian manu- 
fucturors. The бегал for new supplies for industrial pur- 
ре» гете ancor saderal te owing to the continued depres- 
sion. but there is a fair demand for stall transformers and 
motors and for heating and co king apparatus in connection 
with the development of municipal power distribution. 


It will be recalled that the committee 
National Hydro- appointed in 1913 to inquire into the ques- 
Electric System. tion of a national plan for electricity 


supply, made a number of recommendations 
regarding a system for East Norway. Mr. Paus mentions the 
Criuicisimis. that these proposals have aroused. 

No new bydroelectric power schemes have been projected 
during 1922, but work has pro-eeded on the development of a 
number of schemes previously. iniuated by the state and 
various inuni.ijpauties, шапу of which are now approaching 
competion, As new supplies of energy are required only dor 
domste service it Is thought that enterprise will for some 
ише be confined to the realisation of schemes already adopted 
unless the eiectrochemical and electro-metallurgical industry 
should receive some unforeseen impetus. | 

Work proceeded during 1922 on the construction of the 
шаш transinission line which is to deliver 20,000. KW from 
the Rjukan power station to the municipalities of Christiania 
and Drammen and the Buskerud county. The line is alteadv 
finished between. Kongsberg and Christiania, and has beep 
taken into use tor the delivery of power from Christiania to 
the Buskerud county, deavery of the power from Rjukan 
having been postponed until October Ist, 1923. In connection 
With the Nore power scheme, work has been continued on the 
tunnel and catchment basin. The State vote m aid of the 
scheme amounted in 1922 to 3,000,000 kr., in addition to whieh 
d.000,000 Кг, was granted for continuation of work on the 
projected Numedal Railway (Kongsberg to Nore), 

The Hakavik installation, which was destined to supply 
power to the Christiinia-Draminen. railway, bas been ewn- 
pieted and electric trains now run between Christiana. and 
Srageroen, Which is connected with Drammen by а brid,e 
crossing the Drammen river. This bridge is not, however. 
strong enough to carry the heavy electric locomotives, and it 
Wid be necessary to construct a new one before the whole 
Journey van be made by electric train. The installati n. of 
(7,000 h.p. un three sets of 25,000, 25.000, and 27,00 h.p 
at Glomfjord in the Nordland county has been completed. 
This power is not at present employed and the State has 
hitherto received no retarn upon the large capital invested 
in the scheme, as a zinc-sinelting compiny, controled Ьу 
Swedish interests, which rented 50000 b.p., was unable to 
fulfil its contract. Negotiations have, however, for kome ttue 
been proceeding with a view to reconstruction of the company 
in question, and it is believed that an arrangement wall shart v 
be arrived at. Work has continued on the scheme to hirness 
th: Solbergfos on the river Glemmen, which will probably. te 
completed in 924. This scheme is expected to vied 
90,000 h.p , of which two-thirds will be taken by the State and 
one third by the municipality of Christiania. 


The important — low-pressure 


Tx wer 
Municipal Station. at Raanaasfos, on the river (Gon 
Schemes. men has now been completed and taken 


into use, the power being de‘dvered by toe 
Akershus county to the vorions municipalities within Ил own 
borders. Six sets of 12,000 h.p. each have been instilled; 
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the power is distributed at line voltages of 50,000 and 17,000 
to sub-stations, where it is transformed down to 220 volts for 
house service. ‘lhe Bergen Municipal Power Co., an amalga- 
mation of the Bergen municipality, and а number of small 
municipalities in the Bergen district, have adopted the 
scheme, for constructing a 100,000-h.p. station at Dale, and 
work has been commenced. 

The scheme of the town of Kristiansand S. to harness the 
Nomeland fall has been completed and the power is in use. 
The scheme of the Nord Tróndelag county to harness the Folla 
watercourse will probubly be completed in the spring of 1923. 
The scheme to harness the Tafjord watercourse in the Romadal 


county is nearing completion. Work has continued on the 
scheme of the Troms county to procure 2,000 h.p. from the 
Bardo waterfall and on the scheme of the town of Fredrik- 
shald for the’ erection of power stations on the Brekke and 
Krappeto waterfalls. The scheme of the Aalfot Power Co. to 
harness the Aalfot waterfall is still in suspense owing to 
financial difficulties. 

Questions of finance and cost of materials still stand in the 
way of the progress of the power transmission scheme between 
Norway and Denmark.. It is noteworthy that Norwegian 
manufacturers are applying themselves to the question of 
standardisation in industry. 


THE INTERNATIONAL 


THe Sixth International Mining Exhibition, which was opened 
at the Agricultural Hall, f.ondon, on June Ist by Sir Jonn 
Cadman, K.C.M.G. (president of the Institution of Mining 
Engineers) is the first since 1913; it remains open until June 
]4th. The international character of the exhibition is sus- 
tained by the official participation of the French, Belgian, 
Mexicah and Colombian Governinents, and by the presence 
of exhibits from the United Stutes, Nigeria, Malaya, the Bel- 
gian Congo, and other mining ureus. 

An important section of this show is the "Safety in 
Mines " exhibit, which displays the more important ad- 
vances that have been made in this direction in recent 
years, both by official and private workers. The Mines De- 
partment Experimental Station shows photographs and 
apparatus illustrating the work which has been carried out at 

eals in connection with coal dust and firedamp explo- 
sions, safety lamps, signalling apparatus, &c., and other 
organisations have displays of a similar nature. 
oiler equipment and electrical gear are much in evidence, 
testifying to the great forward steps which have been made in 
recent years in the use of electricity in mines. 

One of the best switchgear exhibits is that of Messrs. 
FERGUSON, PaiLIN, Lrp., who have a large stand near the 
entrance. The '" Types B and С” irpnclad gear shown is 
totally enclosed and proof against vermin, dust, water, and 
bad atmospheric effects. The draw-out type has a sliding 
carriage, on which are mounted the circuit breaker and operat- 
ing devices, the oil tank, trip gear, time-limit attachments, 
current and potential transformers, and the usual instru- 
ments. The plug conta:ts engage with well-insulated sockets 
in the connection chamber and a protection screen covers the 
sockets when the plugs are withdrawn. Contact with live 
parts is made impossible by a simple interlocking system, and 
the speed of operation is independent of the operator. А 


typical draw-out, oil-immersed circuit breaker is illustrated in 
fig. I, 


with the cover and oil tank removed from the sliding 


Fig. 1.—Ferctson-Patnin MixiNG-Tyrg: Draw-ovt SWITCH- 
GFAR. 

carriage. An "A" type star-delta starter for a 50-h.p. motor 

is shown. In this the operating mechanisin is designed to 


ensure correct sequence of switching. When the handle is in 
the ‘‘ off ” position it cannot be put into the "' run " position 
without passing through the ‘start " stage. In the running 
position the contact levers are securely held by a eatch until 
tripped by hand or by the automatic releases. After tripping, 
the moving contacta return to the neutral or "' off’ position. 
The gear is fitted with overload and low-voltage releases. Hand 
tripping is effected by the depression of a large knob provided 


MINING EXHIBITION. 


in the switch cover. If desired, each breaker can be pro- 
vided with isolating switches, which will completely disconnect 
it from the line. A three-pole, 11,000-V outdoor type isolating 
switch for pole mounting is shown. This is non-automatic 
and is fitted with horn breaks. Another exhibit is an inter- 
locking cubicle rigidly constructed of heavy-gauge steel plates 
and angle-iron. ‘This has four compartments, in which are 
contained the busbars and terminals, the busbar isolating 
switch, an oil-immersed circuit-breaker and current trans- 
former, and circuit isolating switches and potential trans- 
former. Operation ів by a large central hurdwheel moving 
over an indicating dial-plate. 

THE British Тномѕох-Носѕтох Co., Lro., shows a 50-h.p., 
475/550-V, mining-type, slip-ring motor and motor control 
pillars. The latter are provided with isolating switches when 
required. They are designed for four starts per hour against 
full-load torque. Overload and low-voltage protection is in- 
corporated and arrangements can le made for distant control. 
The gear consists of a drip-proof ventilated sheet-steel pillar 
containing a starting rheostat, contactor-type circuit breakers 


Fic. 2.—A B.T.H. HiNaEpb-CovkER CONTROLLER. 


opening both poles, and an overload relay. The rheostat 
resistances are wire-wound fire-proof tubes for the smaller 
sizes, and cast grids on mica-insulated rods for the larger 
types. ‘The switch arm is so interlocked that it must be re- 
turned to the "off " position before the circuit breakers can 
be closed. The circuit breakers are fitted with arc shields, 
blow-outs, and renewable arcing tips. Oil-immersed and air- 
break mining-tvpe drum controllers are shown. These are of 
various patterns, the air-break type being made '' enclosed dd 
and water-tight. The former is made to comply with Home 
Office regulations; the latter, in addition, has rope-packed 
joints. The oil-immersed controllers are either constructed 
with the gear mounted on a hinged lid, as in fig. 2, or else 
provided with a tank and lowering device. The mining-type 
switchgear shown includes a draw-out pillar with oil-immersed 
switch and cast-iron busbar chamber, connection being made 
by plugs and &hrouded sockets. S | 
SWITCHGEAR & Cowans, LTD., also show mining-type switch- 
gear. This includes a two-panel draw-out switchboard for 
three-phase, 650-V current up to 100 A. The oil-break switches 
are interlocked and equipped with overload protection. Other 
exhibits are a draw-out, flame-proof switch pillar for 50 A, 
3-phase, 650-V, fitted with colliery-type trifurcating boxes, a 
flame-proof ammeter, and a flaine-proof earth-leakage relay 
set to operate with a 5 ner cent. leakage; a 65-kW oil-break 
switch for wall or pillar mounting; gate-end oil-break 
switches, and transformers. One of the last is a 10-kVA 
variable-ratio regulating transformer for varying the 
gecondary pressure from zero to 7,500 V with a 500-V primary. 
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This is designed to conform with Regulation 124 of the Coal 
Mines Act, 1911, and provides a convenient means for pressure 
testing to earth. A S-KVA transformer stepping down from 
3,300 to 110 V for прапу purposes is shown. This is com- 
bined with an oil-break switch and oil-immersed fuses. 

Fig. З illustrates a 3-phase, 650-V, 100-A, oil-break gate-end 
awitch fitted with an explosion proof skid-type tank, trifur- 


Fic. 3.—3-PHASE GATE-END SWITCH. 


cating box, and pommel for trailing cable. ‘* Williams- 
Rowley '' earth-circuit protection is provided. 

Messrs. Davey, РАХМАХ & Co., Lro., show '' Economic ” 
boilers in operation, with forced draught by Messrs. Matthews 
and Yates, and a locomotive-type boiler, also working. Other 
exhibits are horizontal and vertical steam engines, including a 
90, 60-h.p. '' Colchester '' engine working at a steam pressure of 
140 lb. per sq. in., and a 25/32-h.p. vertical engine working 
at 100 lb. per sq. in., as well as working models of engines. 
А '"' Crosthwaite "" furnace for low-grade fuel is shown. 

THe ‘Села " Miners’ Suppiy Co., LTD., has a large collec- 
tion of miners’ lamps, shaft lights, and accessories. One 
feature of the '' Ceag " safety lamp is a fuse so arranged that 
the breaking of the well glass disconnects the lamp. The 
'" pillarless `` {уре is like the ordinary pattern but is pro- 
vided with a swivelled reflector and a large swivelled bridle- 
handle. A cap lamp is also shown. This consists of an alu- 
ininium head-piece fitted with a double convex lens and a 
nickel-plated parabolic reflector at the centre of which is fixed 
a small metal-filament bulb giving a clear beam of light of 
uniform intensity, Non-magnetic, copper-cased lamps are on 
view, and torches with a combination of two lamps, giving a 
concentrated or diffused beam. The accessories shown include 
lamp-charging racks and switchboards, unlocking magnets, 
&с. 

Tue Lea Recorver Co., Lro., exhibits an example of its coal 
meter, which was described in our last issue, and a water 
Ineter. 

THE AUTOMATIC TELEPHONE MANUFACTURING Co., LtD., shows 
mine signalling and telephone apparatus. The main exhibit 18 
the © AT. M." visual and audible winding signal indicator of 
the electrical luminous screen type. This consists of a number 
of sections corresponding to the number of levels. Means are 
provided for reproducing the last signal sent in cases of dispute. 
One of the electro-mechanical switches of the type used with 
these indicators is undergoing a “ life " test at the exhibition. 
Other appliances on view are magneto mining telephones, 
and flam ‘proof and weatherproof bells. 

Messrs. ANDERSON, Boyes & Co., Lrp., display electrical 
coal-cutters of the disk and chain type and samples of mining- 
type ironclad switchgear. The latter is provided with broad 
machined joints, and insulated throughout with mica. 

Messrs. JOHN THompson (WOLVERHAMPTON), LTD., have а 
model dishend Lancashire boiler, a vertical boiler, and 
samples of tubes on their stand 

Messrs. Mttpruvs, LTD., exhibit a forced-draught furnace 
and a model of the front of a Lancashire boiler, as well as 
numerous cocks, valves, and other appliances. 

Messrs, Коха Frost & Co.. Lro.. show the '* Ravbeam ’ 
gauge glass illuminator and the "" Thermofeed ” bojler-feed 
regulator 

Tur Ti kBiNE Furnace Co., Lr., shows its patent grate and 
introduces a new form of staggered firebar suitable for use in 
burning anthracite ‘ duff.” 

Messrs OrpHaM. & Soss, LTD., show miners’ lamps of 
many patterns, charging racks, and other accessories, 

Messra Ттһо! хр & Kew, LtD.. Messre. WORSNOP & Co. 
ltp., and Tut Wore Sarery Lave Co., Ltb., also show 
miners’ safety lampa 

Frits Usitep Вестн 


Works, Lro., shows lamps and 


charging racks, secumulators, and many samnles of ebonite. 

The imetordriven machinery exhibited includes haulage 
drums bw Messrs. D'svip Asuton & Cc.. LTD., and an air- 
compressor by the tras Тир Co., LTD 


THE So TE AtsscriNNE. DE. CONSTRUCTIONS MECANIQUES 
eliows a.c. and d.e. шоог», and а cage-position indicator. 


LEGAL. 


Theft of Electricity. 


AT Manchester City Police Court, on May 3lst, George Moffatt 
was charged with the theft of electricity to the value of 4°44, 
over a period of two years, from the Corporation Electricity 
Department. The solicitor for the prosecution said that de- 
fendant was an electrician, and had taken current from the 
mains by means of devices, the nature of which it was un 
desirable to make public. 

The magistrates took a serious view of the case and sent 
defendant to prison for two months. 


Nye v. Schweppes and Metropolitan Electric Tramways, Ltd. 


IN the Court of Appeal, before Lord Justices Banks, Scrutten 
and Atkin, on Мау 3lst, the hearing was concluded of 
this case upon the appeal of the tramway company trom 
the verdict and judgment entered at the trial before the lord 
Chief Justice and a special jury, in the King's Bench Division 

The action was a test one, the question being which of the 
defendants was liable for the tramway accident in the Eaz- 
ware Road, Hendon, which happened on July 27th, 1922. 

The Plaintiff, Mr. George Nye, who was one of the injured 
persons, claimed damages from both the defendant compan.es, 
alleging negligence on the part of both of their servants. 

The trial, which lasted several days, resulted in a verdict and 
judgment in favour of Mr. Nye, against the Tramway Co 
for £1,500 damages, and costs, that company now appealing 
upon the main ground that the verdict was against the уем 
of the evidence. In the result, their Lordships held that as 
there was evidence to support the verdict of the jury, the 
appeal failed and must be dismissed with costs. 


Bastian Electric Co., Ltd., v. Jennings and Another. 


IN the Mayor's and City of London Court, on June 5th, before 
Judge Shewell Cooper, the plaintiffs in this case claimed £57 
from Messrs. J. W. Jennings and Charles Larder for tanks, 
&c., supplied. Defendants raised a counter-claim for moneys 
received by plaintiffs as payment from customers or others 
for geysers ordered from or supplied by the plaintiffs as sales 
managers for the defendants. Mr. Oddy appeared for the 
plaintiffs and Mr. Quass for the defendants. Mr. Oppy said 
the claim was made by the receiver for the debenture holders, 
Mr. Harold G. Ash. Ап agreement was entered nto an 
August 10th, 1921, between the plaintiffs and the defendants, 
апа it was agreed pending the completion of the defendants’ 
commercial organisation for handling the ** Rock " safety 
geysers that the plaintiffs should act as sales managers. The 
moneys collected from customers were to be applied as fol- 
lows: In payment of the cost to the plaintiffs of the finished 
product, the cost of testing and inspection, and paying the 
delivery charges, and an agreed 4s. rovalty per geyser. Plain 
tiffs were to be paid 50 per cent. of the total arrived at. The 
balance remaining after making certain disbursements was 
to be paid as might be directed- This was accepted by Jen- 
nings. Plaintiffs proceeded to carry out such orders as came 
to hand, and ordered certain tanks, valves, cocks, &c.. to 
carry out the work, but on November 8th, 1921, defendants 
determined the agreement. 

Mr. Qva4ss said Larder was not concerned in the matter at 
all; the sole contract was with Jennings. Plaintiffs now si.d 
they had sold the geysers аё a lower price than they cost 
to make; they could not do that. 

Mr. С. О. BasTIAN, managing director of the Bastian Co. 
said that nothing was said as to what was to happen if there 
was a loss. Witness added that as soon as there was a pros 
pect of getting an order for 130 of the gevsers defendants 
terminated the agreement with the Bastian Co. The gevers 
were not sold at a profit. 

The JupGe said that it appeared to him that if the 50 per 
cent. was not available the Bastian Co. would lose it. 

Mr. Oppy urged that that would be very harsh and un- 
conscionable, because the plaintiffs had had to do all the 
work; they were to have had the 50 per cent. in any event 

Judge SugwrELL Cooper dismissed Larder from the action 
with costs, and made a declaration ordering an account. and 
he declared the money to be received by the Bastian Co. fr. m 
customers was to be devoted to the purposes specified In the 
agreement in order and not pari passu. 

Mr. Qvass said on that judgment there could be рога 
due to the plaintiffs from the defendant. 

Judge SHEWELL Cooper said that there might be something 
due to the defendants when the account was taken: the parties 
should endeavour to come to some arrangement. 


British Thomson-Houston Patents. 


IN the Chancery Division on Tuesday Mr. Justice Russell mate 
an order for an injunction restraining Smith, Owen & Co.. « 
Uxbridge Road, Shepherd's Bush, from infringing patents 
granted to the British Thomson-Houston Co., Ltd.. for um 
provements in incandescent electric lamps. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of sew or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


* Auto-valve ” Lightning Arresters. 

In the '' Auto-Valve" lightning arresters, designed by THE 
\WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., the valve 
characteristics which have made the electrolytic arrester the 
outstanding protective device for large and important instal- 
lations, have been secured, and at the same time the natural 
eimplicity of the spark gap arrester and its freedom from the 
necessity for maintenance have been retained. The basis of 
the construction is a unit consisting of a very short spark gap 
between electrodes of considerable area, which are made of 
material of high resistivity. The resistivity of the electrodes 
forces the discharge in the gap to spread out over the area of 
the electrode, thus preventing the localisation of the current 
and the formation of hot spots. So long as hot spots are pre- 
vented the discharge does not become an arc, but remains in 
the form of a *' glow discharge." The advantage of the glow 
discharge over the arc for such an application comes from 
several characteristics, among which the most important is 
that the voltage across the discharge is practically constant 
regardless of current density and is comparatively high, 
approximately 350 V. By the use of insulating spacers in 
contact with the electrodes to establish the gap lengths, the 
breakdown voltage of the gaps is also made approximately 
350 V. As a result of this construction the arresters have the 
invaluable valve characteristics, that is, current does not flow 
until à predetermined voltage is reached, and for voltages 
above this value the current is proportional to the excess volt- 
age. No current flows due to voltages below the  predeter- 
mined critical value. When a short-time excess voltage is 


Fig. 1.—Constrection oF 7,500-V LIGHTNING ARRESTER. 


applied, current flows only due to the excess, and, assuming 


proper design by which the critical voltage is made higher 


than the voltage of the line to which the arrester is applied, 
after the surge voltage is relieved the current flow ceases. 
This removes all the limitations in the reduction in the resist- 
ance to the flow of surge current which is imposed in the spark 
аар and resistance type of arrester. It is quite possible to pro- 
vide arresters with resistance as low as desired, the only 
essential being the use of electrodes of sufficient area. 

The actual choice of resistance values to be employed was 
a matter of some difficulty, since attention had to be directed 
not onlv to the performance, but also to the permissible size 
and cost of the structures. The ultimate choice resulted in 
arresters in which the resistance at the voltages which may he 
anticipated in service is of the order of 5 to 6 ohms per 1,000 
line volts. This very radical improvement, which is accom- 
plished without increase in cost, makes it now possible to 
Secure protection for distribution systems which will practi- 
cally eliminate service interruptions and transformer losses 
due to lightning and surge voltages. 

e working parts of the auto-valve distribution arresters 
are illustrated in fig. 1. They consist of a column of flat 
circular disks, 4 in. thick and 2 in. in diameter. separated by 
thin mica washers from 3 to 5 mils-thick. This column is 
connected between line and earth through a series spark gap. 

© number of disks is made directly proportional to the line 
Voltage. Disks and gap are enclosed in a porcelain casing 
With a line lead brought out at the top and a ground lead at 
the bottom. The arresters are arranged for mounting on cross- 
arms by means of galvanised steel mounting brackets. The 
brackets are arranged to permit mounting of the bracket alone 
on the crosg-arm and assembly of the arrester in the bracket 


after 16 is mounted. The arrester is merely dropped into a 
ring provided in the bracket and a clamping screw tightened 
to secure it in place. To suit various connections the arrester 
may be turned in the bracket at any angle desired. 


An Electrical Percussive Tool. 


We herewith illustrate (fig. 2) a cylindrical-shaped tool for 
the chipping or cutting of such materials as marble, bruss, 
copper, &c. The outer case of the tool is made of phospbor 
bronze, whilst the working parts are of hardened steel. The 
tool is worked by a vertical electric motor of & h.p., to which 
is attached a suitable flexible shaft 5 ft. in length. The tool 
works at 2,000 blows per minute, whilst the stroke of the blow 
can be regulated to suit requirements of various materials. 
The motor can be suspended and run 
on a rail track if desired, and thus is 
quite transportable, or it may be 
hung up over the working bench. 
This tool does clean chipping work, 
and does it quickly, and should be 
very useful for various industrial pur- 


poses. 
By simply unscrewing the tool part 
from the flexible shaft, emery or 
carborundum grinding wheels fitted 
with ball-bearings can be attached, 


Fic. 3.—ТнЕ '' CRYPTO ” 
RECTIFIER. 


Fia. 2.—AN ELECTRICAL 
PERcUSSIVE TOOL. 


thus making the machine a compound outfit for cutting and 
rinding purposes. | 

Р The Daten teas and makers of this machine are МЕ55н5. 

BorROWDALE Bros., Durham Road, Sunderland. 


The “ Crypto’ Rectifier. | 


The “Crypto” rectifier, made by THe CRYPTO ELECTRICAL 
Co., LrD., hele Lane, Willesden, N.W.10, and illustrated in 
fig. 3, has been designed especially for the chargin of accumu- 
lators for radio receiving sets, although it may be employed 
in other directions. It consiste essentially of a synchronous 
motor run from the a.c. supply, which also feeds the primary 
of a suitably-wound transformer. The current from the low- 
pressure winding of the transformer is converted by means of 
4 commutator mounted on the shaft of the motor. This com- 
mutator is in two parte and there are four brushes upon it— 
two opposed a.c. brushes and two for the d.c. supply. The 
motor is self-starting and can be switched direct on to the line, 
the necessary starting torque being obtained by means of a 
special starting winding, which is cut out automatically by a 
centrifugal ewitch when the rotor reaches synchronous speed. 
The spindle is vertical and the bottom end-plate of the 
machine is provided with legs with sufficient clearance {о 
mount the static transformer. А specially-designed charging 
board is eupplied with the rectifier. А series regulator is 
fitted, but if it is necessary to reduce the voltage further an 
additional tapping on the l.p. side of the transformer can be 
utilised. A ОШ 

The machine is made in several sizes, the smallest giving 
an output of 5 А at 15 V. It can be built of sufficient size to 
give 70 A at 60 V. | 
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McLoughlin and Simplex Con- 
Stanbridge. May 


13.494042. It Electric fuse-holder.” J. S. Wilson. May nd. 
]) 4,415. "o Кость. NSW. Lotinga. Mas 22nd. 


03.421. ** Dhree-way clecetric switches. F. Whipp and Whipp & Bourne, 
brid. May 22nd. 

04,69). "* dE hree-way. electric switches." F. М рр amd Whipp & Bourne, 
Li. May 2nd. 

14631 “Ignition systems. for internal-combustion engines.” T. Butcher. 
Nli» 22nd. 

(5.651. ** High-frequency intervabhe coupling unit," S. SN, 
May 22nd. 

15,464. “Aerials for wireless telegraphy.” Н. L. Me Michael May 22nd. 

13.499. '* Variable inductance." J. А. Sang. May 2214, 

1,517. "* Variouicters," B. Hesketh. May 2204. 

13,518. '* Attachment for receivers usd in wireless telephony." G. Olivotto, 
Mas 22nd. 

14.323. * Means for variable coupling between high-frequency tuning and 
reactance coils." T. G. Weaire and Wright & Меге, Lid. May 22nd. 

E1524. © Sound-reproducing machines, &e. LE. F. Gardner (Weinmann). 
Mary 22nd. 

13,520. ** Electric condensers." C. К. 
Stites, May Zid, 172.) 

19.590 Balancing machines Metropolittan-Vichers Electrical Co., Ltd. 
Mos 2nd. (United. States, Mav 3lst, 122) 

13.933. "8 Sound-reproducing, &с., machines" C. Low. May nd. (Ger- 
many, May Ith, IR) ` 
М оу Electric ignition system for. gas burners. Ee Т. 

LLA. I! Electromagnetic make, break, and resetting mechanism." A. S. 
Waddington. May 22nd, 

14,004. "Mens for rectifying: alternating electric c eU F irs 
ial aA ои ook и ОПЕ electric currents" F. H. Muir 

13,555. ** Inssallations. for illuminating, Xc., landing places іп aerodromes. 


Naamloeze — Vennoots« ha Philips? Machinerieenen— Apparaten Fabrieken. 
Mav nd. (Germany, anuary Zjrd.) 


Richardson. 


Vawter. May 22nd. 


(United 


LAJ 


Banszhaf. 


O IRB. "t Proteste devices for Alternating-current systems.” British 
en eustog Co. Ltd. (General Electric Со), May 22nd. 

9.447. Crystal detector for wireless receiving sets.” j TuS 
May ad М sets. W. J. Olivet. 


144. I* Miners" lamps, е W. T. Coulson. May 23rd, 

Eten Battery terminals A. P. Sculls. Mav 23rd. 

LLAM. ** Control of induction motors.” T. F. Wall. May 23rd. 

1316 Manufacture of paper-insuiated. electric cables." C. J 
WM. і. Glover & Co., Ltd. May 23rd. 

13,018. ** Vacuum tube ampither systems, Kv," 
May 23ed. (United States, May Zid, bez.) 
13.62к. "К егте магор and stepping devices for 
C. Louw. May Brd. (Germany, May Bird, гт) 

13.64). i Adjustable headiights for motor-cars, &c." P. Mohr. May 23rd 

DE Morus inductance devices" N, E. Langley. Mav 23rd | 

bhi. I1 Arcurrent electrice generators.” H. Wad White Fuc i 
ve Da Corporation), May 23rd. fe UE 

Serl. Wireless receiving circuits.” P. G. А. Н. Voi 

: us - . . «he . о (t. M; P 

H6, I! Electrice condensers. W. Dubilier. May 33:4. ^ «и 


БА Erare c rs. ili : T 
Ma ed, Yd condenwer»s," W. Dubilicr. May 23rd. (United States, 


| 14.685 ** Dynamos." 
Co! Mav ird. 


. Beaver and 


Western. Electric Co., Lid. 


talking machines"! 


E. C. R. Marks (Ideal Electric and Manufacturing 


14,687. ** App. tot dine : T | 
Max by pparatus. for determining diclectric strength." A. W. Empson. 
Lf new, „в Eie tric drives for printing presses, Ac." 


Brit | 
Houston Co. Lid., and Н. Dreghorn, May 23rd. T ы 


д Кама, road, Ас 
hM. “Y, ad, e storage battery- ‘He ives с.” 
We бало Mee dS i к ега -propelled locomotives, &c."* 
ris | E Safety device for colliers trams." P. Phillips. May 24th. 
i 5 MAU. plugs W. Н. Duten. May. 24th. 
4.743. Automotive deising 4; iv curi - 1 i 
ШО ш E R and ен current-producing machine." 
P А ELE motor-control systems," A. H. Jackson. May 24th 
4.7 44. dectricity аз, i ect € | ч 
ы e Md du сиу measuring instrument for. direct. currents." W. B. 
13.768. " Ele дс arran i 
M | A angements. for controlling movement of a swi ч 
E TR т and “телә Bros. & Co, Lid. Mav 24th жыл 
we. “Rlectric control systems.  fgrani cine C ; 
NC майбы ie \ к с kkcetric Co., Ltd., and 
іч 721 [е ‘phone systems." \ i ` 
Я ‘ | "ms. Automatic Telephone Manufacturing C 
I | d чон (United States, September His. 1995 j R о., 
#47: " Electric cables"? Callender’s Cable i i 
ЕТИ May Sh. » Cable and Construction Co., Lid., 


13,777. ** Electric cables.” C lender’ C А 
4nd J B. Gall. May 24th. ers Cable and Construction Co., Lid, 


к , 
a a oo sprigs for wheels of colliery trams, Ac." A. F. 
14 "y. ы Fictroamagnetic sound .nparatus," В. A. Pilkington May 25th 
1 «D». "Ee trial instruments M. R. Field. May Xah, i | 
13.922, Lighting systems." R. H. Mulock. May 2th. 
SMOD Us Measuring electric currents." B A.G Uhurcher 
ре гет Ун kers E'ecrical Co. Ltd. Mav yh. | 
net t Temperature-contiotled. electric switch.” Soc 
=h. (France, May 29th, 1922) 


and Metro. 


Anon. Calor. May 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and atridued, and а] subsequent proceedings will be taken, 


2921. 


R ml МА aen mnis sd. foe train control systems R Re > 
Ж ; Р ап, [ene 
ber Sete [ез| l^? an, ) J k e 
KE ane “Peg ka for irinn wa and the like.’ W. 
1 0197 З 
р 3X3 ть Dee ct сцене rfC'orv transformers with arbitrarily variable eub- 
ds ce orf pt Су, V D'o»Reei Decemter eth, 01820, (172,989 | 


Ferber. December: th, 


1922. 
251 реа rive dices for ercto ере аў ipparatus " British 
T! en sur BA ister Ga, 1.1.) ‚ абу} F H. C Custh. (October Al «t, гә (197...) 
2Wwl Чоме of hea’ At of maton vehicles © W. O Broadhurst 
"АЕ Е ber N omber bst P (197 45) 
Det: lecti noai a Bor e! tra incandescent lamps or the hke.” Bi 


Lane F мозг. Crd, IN 174 ‘my 


3.345. ‘Electric signalling systems." М. Lea, J. Ree, and Radio Com- 
munition Co., Ltd. February éth, 1922. (197,366) 

$015. "' Electrically-heated hair-waving appliances." G. Boudou. Febru- 
ary 7th, 192. (197, 585.) - ae | 

3.655.‘ Rotary contact devices for timing and distributing the sparking 
for electric igniion in internal<ombustion engines.” 5. George J. dH 
George). February Mh, 1920. 197,384.) . 

3:57. * Anti-duzzle lamps." Н. H. Golightly. February 10th, Le. 
137,401. 
кее" Telautography." H. G. Bartholomew and M. L. D. McFarlane. 
February lth, 1922. (197,420.) | 

4.078. " Receiving arrangements for electromagnetic waves." Т. Н. 
Kinman. February llth, 1922. (197,405.) | mE 

4199. ''El«trodvynamic power transmitting mechanisms," J. F. Gill and 
J. N. Chaviara. February llth, 1922. (197,6) | 

4,191. © Айегпайпи-сиггеп{ dynamo-clectric machines.” L. Millers A B 
Field, and Metropolitan-Vickers Electrical Co., Ltd. February Lih, Men 
437,410.) 

4.413. “Lightning or surge arresters for electric conductors. W. M. 
Thornton and A. Reyrolle & Со., Ltd. February loth, LR. (097.420 5 

4.997. “ Sand-pipe control arrangement [ог electric. cars." J. Kos. Feb- 
tuary l6th, 1922. 4197,424.) | | 

4,938. © Loud-sounding telephones." G. R. Judge. February 20th, 1772. 
(197, $35.) 

5.065. '' Sound horns of sound-recording and reproducing instrum« nts." A. 
FPedléy. February ДЇМ, 1922. (197,437) 

5,45). © Automatic electric commutators or switches.” М. Y. L. Dufur. 
February 24th, 1922. (197,445) 

6,222. " Electric. motor. control. systems." British Thomson-Houstun бо, 
Lid. (Compagnie Française Thomson-Houstoón). March Zod, $022. chu AA. 

6,233. "" Reciprocating, rotary electric switches.” Bart. Manufacturing Cu 
May 3rd, LRI. (079,514) 

6,592. " Railway and tramway vehicles," Leeds Forge Co., Ltd. and 
Н. №. Gresley. March 6th, 1022. (147,401.) 

6713.“ Electrical contact: makers. loc use with the steering wheels «I 
motor. vehicles" Eurai Patents, Lid., and H. J. Waller. December 201, 
1:22. (Patent of addition. not. granted.) (097,462) | 

6,867. "'Interrupters for изе in clectric ignition systems. of interns. 
combustion engines," J. Higginson. March ath, E122. (197, 4604.) 

7240. |“ Provective devices lor directwurrent. circuits" L. €. Gr. m, 
К. W. Gregory, and Blectrical Improvements, Lid. March. ith, ite 
(197,468.) 

7,208. © Eketrie incandescent lamps ог the. like." General. Electric бо, 
Lel., and J. J. Gracie. March Pith, 1922. (197,463) 

7,969. ** Windings об alternating-curcent— dy namo-electric 
Uritish Thomson-Houston Co., led, H. W. Taylor, and K. R. 
March wth, 1923. (197,477.) 

8,078. '' Electrical condensers and method of making them.” Wireless 
Specialty Apparatus Со. March 30th, 1421) 177,776.) | 

8,244. “Apparatus for feeding polyphase mercury vapour тех егу ° Aat 
Ges. Brown, Boveri et Cie. March 24th, 1921.) 077,525.) 

8,639. '' Electrically-propelled coke trucks." Electricars, Ltd., umd J. Г. 
Kemp. March 24th, 1922. (197,484) 

8,909. © Terminal banks for automatic telephone switches and the. hke 7 
Coventry Automatic ‘Telephones, Ltd. (А. Н. Adams) March. 28h, ban 
(197 486.) 

8,914. ‘ Telephone exchange systems.“ Western Electric Со, Ltd 
(Western. Electric Co., Inc). March. 28th, 1922. (197,487) 

9,294. “ORlectric insulators.” A. E, Wilson. and Callender’s Cable and 
Construction Co., Ltd. March. ЗІМ, 1222. CE 490.) 

9,459. '' Telephone systems." Automatic Telephone Manufacturing €», 
Ltd. April Ist, 192]. (177,806.) 

9,467. '' Antenna systems for wirckess communication.” E. Y. Rebin-on. 
April Ist, 1920. (197,492) 

10,373. '' Brush holders for clectric motors." A. Mcelotte.. April th, pr 
197.501. 

À ое, “Charging of electric accumulators.” M. J. Railing, C. €. Gar- 
rard, and W. Wilson. April ith, 1923. (197,502.) 

10,480. '' Transmission of telephone numbers. or the like." Automat 
Telephone Manufacturing Co., Ltd., and Н. H. Harrison, April. I2ih, Ee 
(197 2303.) 

10.307. * Telephone repeater circuits." General Electric Со, Ltd. as! 
G. C. Marris. April 12th, 1922. (Cognate application 35,189/22 ) (187 aM ) 

11,304. '' Instrument. transformer. with variablecurrent. ranges.” Lan 
and Gyr Akt. Ges. April 21м, 1921. — (178,857.) 

W215. '* Electric relays." British Thomson-Houston Co., Ltd. July Sch. 
1921. (182,769.) 

13,602. '* Apparatus for forming the depolirising element. of primary 
сє.” V. E. Richards. May Voth, 1922, (197,542) 

14.038. ** Thermostat for electric fire-alarm systems," H. A. Gill (Vigilar: 
Automatic Fire Alarm Co., Ltd). May Ith, 1:722. (Additiin. to 177,507 ) 
197,546. 

i 14,203. “Flectric horns." O. Lucas and H. W. F. Ireland. May 1915, 
1922. (197.54^.) 

14,513. '' Loaded signalling conductors.” 
August 16th, 1921. (184,776) 

14.917. Electro-magnetic control devices for signalling apparatus.” S» 
Internationale M.D.M. July 4th, 1921. (180,778) 

15,214. '' Electric radiators and electric cookers." A. M. E. Beavan, Mas 
30th, 1922. (197.333) 

15,40. '' Electric. condensers.” W. H. Goodman and Dubilier Condenser 
Co. ARI) Lul June Ist, 1922. (197,556) 

16.068. '* Electrical measuring instruments.” L. N. 
Meccaniche Italiane). June 9th, 1922. (197,561) 

16,161. '* Telephone relays.” Télégraphie Ges. System Stille and Dr. € 
Stille. June 10th, 1929, (197,562) 

17.096. *'' Posts for supporting electric conductors and the like” G. B. R 
Pimm, June 21st, 192%. (197,570.) 

17.241. '' Variab'e inductances and auto-transformers."’ — E. 
R. Marx. June 22nd, 1922. 1197.572.) 

17,802. '' Mine-shaft signalling apparatus.” W. B. Dale. R. A. Hopkinser. 
and J. Hopkinson & Co., Ltd. June 28th, 1022. (197,577) 

17.843. “ Electric systems of connections for railway train units.” Rerah 
Thomson-Houston Co,, Ltd. (General Electric Co.). June 28th, 122. 1197.5789., 

18,932. '' Spring-controtled electro-magnet armatures. for electrical vib-a 
tion regulators." Seintilla. July 20th, 1021. (083,445) 

230,459. '' Device for use in supporting overhead conductor wires for e!, 
tric railways and the like." Sir P. Dawson and F. W. Ёла. July 2e:s 
1922. (197.587) 

QUAI '* Electric switches" O. Lucas, July 29th. 1922. i197 5905 

23.046. '' Electric storage batteries or accumulators.” HM. Ge- ~ 
G К. N. Minchin, Pritchett and Gold, and E. P. S. Со, Ltd. August di~u 
1922 (197.399) 

23.759 "Lubrication of bparines 
Ltd. September 30th, IMI. (0186,595.) 

HERIT Freld-magnet frames for dvnamo-clectric machines ®© J Ih rp 
October 2nd, IRA (87,947 ) 

Vad C Biectric al transinission of sound” N G 
PR2 Divided application. on 188,709 V 1197.609 ) 

30732. Blectric fuses.” Swatchgear A Cowens, Led, an^ E D R ca 
November M8. FAAP (197 620 | 


machiaes 7" 


Hoph ‘f h 


* 


Western Electric Co., 1.4 


Reddie. (О. ine 


Мае ard 


ve 


Metropolitan-Vickers F'ecieia!? € 


Rrown Abo, б. 


2923. 

103. tt Locking device for securing electric limps to thar Мт, PEE S 
White and C Wo Saunders. January Ist, 1923. (0197 6265 

4.1230 "' Electr switches. British- Thomson Heuston Co., Le ке 
25th, 1922. 1195.355 ) 

42397. " Machineswrtching telephone exchange тет" 
matic Telephones. Ltd. oF R McBerty). | 
^&p/c^Uuon on 196,018) (197,630 ) | 


Cooertr A. x- 
December Oth, Why «D oimn 


THE: 


ELECTRICAL REVIEW. 


Vou. ХОП. 


JUNE 15, 1928. 


No. 2,377. 


ELECTRICAL REVIEW. 


Vol. XOII.] CONTENTS: June 15th, 1923, 
Popular Electricity at Wembley ... — T ni swe 921 
British Anxiety in China ... d oe дәр iyis 8. 922 
New Commissioners for India  ... x5 i m .. 922 
E.H.P. Steam Plant E PON d "m .. 922 
British Standard Ratings ... Р Jes T ius .. 923 
Municipal Electricity Supply—1922-23 ... d i iso MAN 
The I.E.E. Summer Meeting Ӯ — anit m es 923 
Export Sales Methods bes "T T T AT e. 023 
Water-power Studies П, by William T. Taylor s ... 924 
Notes on Ball Bearings, by W. R. Douglas Shaw Р ... 926 


Overhead Wires and the Law _... Р tes бе; ... 926 
Problems іп Telephony, Solved and Unsolved, by Prof. J. А. 
Fleming ... bes s sis "ia sae 208 soe 929 
Legal ose tee ees X — — Е e. 930 
Business Notes ves eee P ex det eae s 030 
Notes... s € ТР sss T s es S. 936 
The Lancashire Electric Power Company (//lux.) 55 es. 938 


An Electrically-driven Wire-rod Mill (illus.) ... — «es 94l 
City Notes ... wat Р m see Vis Р e. 946 


Stocks and Shares ... — zo T seis p 2. 949 
Market Quotations for Chemicals and Metals ... кез ... 950 
Export Organisation, by Leon Gorini  .. 2 cae .. 951 
A New Radio-Telephone Receiver (illus.) P it .. 952 
Electricity Supply and Traction at Manchester |... iu: 953 
Electricity Supply at Shanghai (i/lux.) ... sai к we 054 
Extra-high-pressure Steam Plant (illux.) ig Du ... 955 
New Electrical Devices, Fittings, and Plant (il/ws.) ... el1 956 
Parliamentary Notes P mae ae = — eax 957 
British Sales in Holland ... ane hos - e. 957 


Australian-built Turbo-alternators (i//us.) 25 "T ... 958 
Correspondence — 
Multiple Circuits eee ibs ois ee wis .. 958 
"Situations Vacant” ... T Кох bai - ... 958 
Meter Readings and Multiplying Factors ... РЕР «oe 9359 
Reviews ses T wie esi ө e js .. 959 


New Patents Зи а ee TA — г ... 960 
Published Specifications ... гаг TT as vs .. 960 
Contractors’ Column s зга Advertisement page xxviii 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price Gd. 
The Oldest Electrical Paper. — Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


Technical Editor: А. H. ALLEN. m.e.. Commercial Editor: A. M. Bmoat. 
Joint Manager: E. A. GATEHOUSE, М.1.Е.Е., A.M.insr.C.&. 
Joint. Manager and Secretary: E. 8. MipoLE&TON. 
Chairman & Managing Director: M. ALABASTER. 


OFFICE, 4, LUDGATE HILL, LONDON, E.C. 4. 


Telegraphic Address: '* AGrrKay, CENT., LoxpoN." Code, A В С. 
Telephone Nos.: Central 8260 and 8261. 


The " Electrical Review " is the recognised medium of the Electri 
by frio ка солык ut an Elana lode a Pe Pee LL An Bis 


FOREIGN AGENTS: 
AUCKLAND, N.Z.: Gordon & Gotch, ' MiLax : Fratelli Treves 
Albert Street; Peter G. Tait. P.O. | New York: D. 
к 32; R. Hil! & Son, Matlock Warren Street, 
louse, 33/34. Quay Street; Trade | Paris: Bosyveau & Chevillet, 92, Rue 


Van Nostrand. 8, 


Publications Co.. W2, N.Z. Insur- 
ance Buildings, Queen Street. 
RBriseasne : Gordon & Gotch, Queen St. 
Снш»тсникен, N.Z.: Gordon and 
Gotch, Manchester Street. 


UNEDIN, N.Z.: Gordon & Gotch, 
Princes Street. 

Јонаххеҳвокс, CAPETOWN, BLOEM- 
FONTEIN, DURRAN, Porr EIZA- 
BETH. &c.: Central News Agency, 
Ltd. | 

Lacnceston: Gordon & Gotch, 


" Cimitiere Street. 

NELBOURNE ; Peter G. Tait, 90, Wil- 
Kun Street; Gordon & Gotch, 
Queen Street. 


de la Banque, 


PER mt, W.A.: Gordon & Gotch, 
William Street. 
Rowr: Ditta P. Maglione & C. 


Strint, 88, Via Due Macelli. 
$үрхкү: Peter G. Tait, 273, George 
Street; Gordon & Gotch, Pitt St. 
Tokyo: Maruzen Co., Ltd., 11-16, 

Nihonbashi-Tori-Sanchome. ` 
Toronto, Ont.: Wm. Dawson and 
Sons, Ltd., Manning Chambers; 
Gordon & Gotch, 132, Bay Street. 
WeeLrINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) te be made ро to 


a Evectrican Review, LiMiTED, and 
ank. New gate Strect Branch." 


crossed ** London Joint City & Midland 


POPULAR ELECTRICITY AT 
WEMBLEY. 


From the information that has been published in our 
pages, readers will have gathered that the electrical 
engineering exhibits at the British Empire Exhibition 
will be large and impressive, demonstrating beyond all 
question the technical and productive capacity of 
British electrical manufacturers. 

There is another and not less important part of the 
undertaking to which much thought has been devoted. 
but concerning which little has been written save by 
way of suggestion. We refer to the greatness of the 
opportunity for making a popular and educative elec- 
trical appeal to millions of people, and the most effective 
ineans for organising and planning the biggest effort of 
the kind ever made in these islands. 

We are now in a position to outline the scheme which 
has been maturing in the minds of the authorities for 
some time past. We understand that necessarily pro- 
longed deliberations in committee and subsequent pre- 
paration of suitable literature have delayed the issuance 
of particulars of the approved project until now. 

It is designed that a great demonstration shall be 
made on’ behalf of the whole electric supply industry 
through the medium of the British Electrical Develop- 
ment Association. In brief, the scheme is the holding 
in a prominent position in the B.E.A.M.A. section (the 
top left-hand corner of the Machinery Hall to be pre- 
cise) of a general display occupying a space of about 
10,000 sq. ft. organised on behalf of the massed electric 
supply undertakings—municipal and company-owned 
—of the country, which will be invited to share the cost 
between them. 

Domestic and small power electrical applications will 
be arranged to produce a general effect which will make 
an abiding mental association of electrical progress with 
ease and comfort, convincing hundreds of thousands of 
visitors of the social and industrial advantages that 
electricity can bestow. It is intended to show electrical 
service in abundant detail, and to carry out the con- 
ception to perfection will call for the co-operation of 
the plain practical man and the imaginative genius. 

The proposal now being put before supply authorities 
is for a combined display of electrical applications 
of all kinds for the education and instruction 
of the user or potential user of electricity. The 
best productions of all makers will be presented in one 
place showing the relationship between the work of the 
electricity supplier, the manufacturer, the contractor. 
and the final service of the public. There will be suit- 
ably open to inspection all kinds of electrical appliances 
and devices, domestic and industrial, so that the class 
of service these сап render will be immediately under- 
stood by the lay mind. The electric restaurant will be 
so designed as to show visitors the whole process of 
cookery carried out under ideal conditions. 

The first essential for this undertaking is the 
collection of many thousands of pounds to enable the 
work to be organised on a large scale, impressive and 
popularly effective, making the Electrical Show the talk 
of all the cities and towns of the country and a feature. 
which shall successfully compete for public patronage 
with the most alluring entertainments at the Exhibition. 
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Municipalities and companies responsible for our 
electricity supply systems are being approached on the 
hnancelal aspect ot the project, and every municipal 
councilor and company director. should. be provided 
with the explanatory literature which has been prepared 
һу the B.E.D.A. for his information. 

The co-operation of municipalities is being sought not 
only on the ground that electricity supply expansion 
will, as the national curiosity and interest are aroused 
and satisfied, benetit their undertakings, but also 
because the occasion affords them an opportunity for 
advertising, through their Town Development Depart- 
ments, the resources of their districts. The suggestion 
is advanced that funds usually devoted to work of this 
kind may be diverted to the general display at the 
Exhibition until the close at Wembley. This point will, 
no doubt, be fully considered by councils which are 
anxious to bring home to the manufacturing coni- 
munity, and to the public generally, the cheap power 
and other industrial and residential facilities claimed 
for their areas. 

So far as the municipal undertakings are concerned, 
It шау be pointed out that these are authorised to con- 
tribute to the funds of the B.E.D.A. by the provisions 
of Section 30 of the Electricity (Supply) Act of 1919, so 
there need be no questionings on the legality of their 
action as there has been in respect of some past ex- 
hibitions. Electric supply companies, of course, аге 
not troubled by such considerations, being completely 
masters in their own houses, and, in view of the 
fact that they are at present enjoving a period of pros- 
perity, we believe that they will be ready to come for- 
ward handsomely with funds to invest in an under- 
taking which will bring them still larger profits from 
a resulting accelerated rate of increase in demand for 
electricity for all purposes. 

The details of the combined display will be elaborated 
and announced in due course. At the moment the 
ssuaranteeing of the wherewithal is the work in hand, 
and we trust that everybody who ought to do so will 
use his influence to secure a speedy and generous 
response, 


THE outrage on the Tientsin-Pukow 


British railway at the beginning of Mav has 
Anxiety filled many European and American 
in China. minds with anxiety. It appears that 


fourteen of the captured are still de- 
tained under appalling conditions. No doubt our own 
and other Governments are doing what they can to 
secure their release, but cable dispatches have been re- 
ceived by electrical engineering ‘and iron and steel 
inanufacturers here calling for drastic action to be taken 
by the foreign lowers. The appeal was sent from 
Shanghai by representatives of a large number of 
British electrical and other engineering manufacturers 
with weighty names, who declare that unless such 
drastic action is taken ‘‘ trade in China will soon be 
nnpossible." The cable calls for pressures to be 
brought to bear upon Parliament and the Foreign Office 
to vive strong support to our diplomatic representa- 
fives in whatever action may be necessary to secure that 
the existing state of affairs shall be promptly remedied. 
At this distance it is far from easy for the average 
man to understand the importance of isoluted events in 
the Far East, but in this particular case there is no 
justification for regarding the Tientsin-Pukow outrage 
as а [оса] occurrence which can be settled by rescue and 
release and compensation. Tt is unlikely that this 
strony Joint appeal would have been sent home to 
England were there not a general anxiety out there that 
the whole situation as affecting British representatives 
and their movements and operations. especially ** апу- 
where outside treaty ports," is intolerable and is be- 
coming increasingly unsafe. We hope that such 


Government measures will be possible us will speedils 
secure the release of the captured and will ensure the 
safety of travel and residence of British subjects. As 
an indication of the attention which is being piven to 
the Chinese market by British manufacturers, we may 
add that the list of signatories to the appeal from 
Shanghai includes Beardmores, Babcock & Wilcox, 
Edgar Allen, of Sheffield, Allens of Bedford. B. I. and 
Helsby Cables, Callender's, the English Electric, the 
General Electric, W. T. Henlev's, Mather & Platt. 
Metropolitan-Vickers, Bruce Peebles, C. A. Parsons and 
Co., British Thomson-Houston, Thornverofts, Stewart 
and Lloyds, Frank Pearns, the British Electrical and 
Engineering Co. of China, the Associated. British Ma- 
chine Tool-makers, Rees- Roturbo. and others. 


Tur desires of the industrial and corm- 

New mercial community for the strengthen- 
Commissioners ing of the Governinent Trade Cotumis- 
for India. sioner Service are being met in lundia 
by the appointment of Major R. W. 

Clarke to take up a new Trade Conunissioner post at 
Bombay and of Mr. W. D. Montgomery Clarke as a 
second Commissioner at Calcutta to assist the Senior 
Trade Commissioner there. Major Clarke, who has 
been serving lately in the Departinent of Over-cas 
Trade, was a railway and mining engineer in India 
for six vears before the war; he served for nearly five 
year with the Forces, and in recent years has served on 
inportant Commissions in Europe. On Saturday last 
he left these shores for Calcutta, where he will remain 
in charge for a short time, proceeding to Bombay for 
the opening of his office there in October. Mr. Mont- 
vomery Clarke also spent ten years in India in various 
capacities, was with the Forces until 1919, and subse- 
quently saw commercial service in Cochin. He leaves 
this country for India about the end of July. We 
bring these appointments prominently before our 
readers because it is essential, in order to give our 
Trade Commissioners an opportunity of contributing 
their best assistance to the expansion of British trade 
in this great market, that full advantase should te 
taken of their existence. We believe that our Trade 
Commissioners desire to be of real service, and ele- 
trical and engineering firms can test the accuracy of this 
statement by bombarding them with inquiries. This 
can be done either by post from offices at Home or by 
personal application at Calcutta or Bombay when their 
responsible travelling or local representatives are in 
need of information. We are not forgetting that it i» 
up to our Commissioners to make their presence 
thoroughly well known in the districts where they are 
located. Public appearances and discreet fraternisiny 
in commercial communities can enable a Commissioner 
to keep British activities well in evidence and to culti- 
vate а desirable co-operative 


relationship with 
Britishers. 


in many branches of envineeriny m 

E.H.P. Steam recent years progress has been made 
Plant. far beyond the stages which had len 
reached before the war, and the preni 

super” has consequently been worked almoet to 
death; however, its use would appear to be tull 
justified in connection with the Benson "super: 
pressure" steam plant, of which we give some par- 
ticulars elsewhere in this issue, for ut one bound the 
pressure at which the steam is generated is raised te 
3,200 lb. per square inch. In the neighbourhood of 
that pressure, and a temperature of TUG deg. F. (the 
exact figures are not known with certainty), eteain and 
water have the same density, and pass insensiblv from 
ome state to the other on the slightest change of heat 
content being made. The reason for the choice of this 
point, as explained in the article, is the absence of 
ebullition and therefore of priming, which has been 4 
truitful source of trouble to the pioneers of higher steam 
pressures. Although the pressure is lowered to 1,56 Ib. 


od А 


* 


^. vas, NO 2,377, Jone 15, 1923] THE ELECTRICAL REVIEW. 928 


a mi gs a ST SSS, SPS PS SE SE SD 


before the steam is used in a turbine, it is still enormous 
in comparison with current practice; perhaps this 18 
best brought home by the fact that the main steam 
pipe for a 1,000-kW engine has a bore of only 12 in. 

The thermal efficiency of the plant, which depends 
upon the initial temperature of the working fluid, is 
theoretically over 42 per cent.; in practice it is hoped 
to reach 22.3 per cent., which represents a marked 
improvement over the best results obtained on ordinary 
lines with steam. The system is still only in the 
experimental stage, but the fact that it is being tested 
on so substantial a scale ensures that if the results are 
satisfactory they will have a direct bearing upon the 
design of steam plant in the near future. 

We are pleased to know that the invention, which 
constitutes a very bold step into untrodden regions, 
is of British origin, though we are a£ a loss to know 
why so full an account of it should have been given 
to an American contemporary in preference to the 
British technical Press. | | 


Tug ‘issue of the new B.E.S.A. 


British specification No. 168/1923 for the 
Standard ^| rating of industrial motors and genera- 
Ratinds. — tors, on which we commented recently, 


has been welcomed by manufac- 
turers of these machines, who claim that the official 
standards are now in accord with long-established 
British practice—allowing a temperature rise of 40 deg. 
C. at the rated normal load, with a margin for sustained 
overloads up to 25 per cent. for two hours. The old 
British specification—which never attained the rank of 
an accepted ‘‘ standard "—provided for an ultimate 
limit of 50 deg. C. and no overload. The British Engi- 
neering Standards Association has few failures to mar 
its record of usefulness to industry, and this is perhaps 
the most noteworthy example of a miscarriage of its 
recommendations, which were founded upon the praise- 
worthy desire to secure international agreement, 

In order to hasten the arrival at uniformity within 
our borders by bringing the new specification into 
general use, a number of manufacturers of motors and 
generators are distributing a circular explaining the 
position and emphasising the withdrawal of the 
B.E.S.A. specification No. 72/1917. 


1х commenting a short time ago upon 

Municipal the favourable results obtained by the 

Electricity electricity supply companies during 
Supply—1922-23. 1922, we predicted that the municipali- 

ties would be able to produce equally 
satisfactory figures. Our confidence is being amply 
justified by the reports which are reaching us from the 
municipal undertakings for the year ended March 31st 
last. So far only one undertaking has reported a 
deficit; in all other cases the results of the previous 
year's working have been improved upon, in many cases 
to a remarkable degree. The two largest English under- 
takings—Manchester and Birmingham— whose results 
we record in this issue, are examples of this; in each 
instance the net profit has proved to be more than double 
that of 1921-22. | | 

As in the case of the companies, it is not easy to 
ascertain to what extent reduced prices are to be thanked 
for the improvement, as against increased efficiency. 
It is noteworthy, however, that the overall thermal 
efficiency of the Stuart Street station of the Manchester 
undertaking rose from 11.88 to 14.82 per cent., while 
the average cost of fuel fell by 12s. 4d. a ton, repre- 
senting a decrease of 35 per cent. 

The results indicated have practically all been ob- 
tained in spite of reduced charges, but they appear 
to emphasise the fact that there is still scope for further 
reductions. We are convinced that nothing but good 
can result. to the whole industry if far-sighted liberality 
is exercised in this respect. 


Last week's Summer Meeting of the 
Institution of Electrical Engineers in 
Manchester, Liverpool, and North 
Wales, of which a further account will 
be found elsewhere in this issue, not- 
withstanding the extensive and rather exhausting pro- 
gramme, was voted a general success by one and all. 
Contrary to expectations, the weather was, on the whole, 
good; slight rain late in the afternoon of the first day 
interfered but little with the arrangements, although 
during the last day of the meeting the Clerk ot the 
Weather evidently made a special effort to convince the 
visitors that there was no lack of water in the North 
Wales hydro-electric area. Under the circumstances, 
the North Wales Power Co.’s arrangements for the com- 
fort of the visitors were specially appreciated, and 
only those who know the location of hydro-electric power 
stations can appreciate the trouble that the Aluminium 
Corporation, Ltd., must have been put to in entertain- 
ing so large a party. 

Much is to be learned from such visits, even by elec- 
trical engineers, and a noticeable feature of all the 
tours was the enthusiasm with which manufacturers 
showed all—or shall we say nearly all—there was to be 
seen in their works; the handsome souvenir brochures 
distributed by many of them deserve careful reading. 

Perhaps the day most eagerly looked forward to was 
Wednesday, when visits of inspection were paid to the 
Manchester Corporation's new electricity generating 
station at Barton and the Trafford Park works of the 
Metropolitan-Vickers Electrical Co., Ltd. The former 
has many noteworthy features, and the latter were im- 
pressive especially to those who went over them for the 
first time; but many of the other undertakings visited 
were of equal interest, demonstrating as they did the 
eflorts that were being made to secure increased and 
more economical production. | | 

By providing so many diverse attractions from which | 
to choose each dav, the organisers of the meeting pro- 
vided alternatives to suit all tastes, and Messrs. A. S. 
Barnard and B. Welbourn, chairmen of the Centres, 
as well as the local hon. secretaries, Messrs. A. B. 
Mallinson, A. L. Green, and O. C. Waygood, are to be 
heartily congratulated on the manner in which they 
carried out the heavy task that was entrusted to them. 


The I.E.E.. 
Summer 
Meeting. 


Wuat is described as a unique 
method of selling machinery has been 
brought to the attention of the Ameri- 
can Trade Commissioner in Johannes- 
burg. While it may not be suited to all lines of indus- 
trial equipment, Commerce Reports suggests that it 
might be followed by more manufacturers interested in 
South African and other foreign markets. The Ameri- 
can firm now using the method sends into the foreign 
field its export sales manager, who has sample ma- 
chines shipped to him for. use in the principal centres. 
First, an attempt is made to get into touch with a 
prominent user of the type of equipment, on a trial or 
demonstration basis, no attempt being made to sell the 
machine until after it has been running and has proved 
its utility and economy. In fact, this policy is adhered 
to so rigidly that the sale of a machine will not be 
perinitted before one has been erected and the demonstra- 
tion has been carried out. 

The question of local agency is settled by placing it 
with a firm selling supplies to the local industry for 
which the machinery is intended. The attractiveness 
of such a sales method is obvious. Buyers make their 
purchases on tle basis of actual accomplishment under 
their own working conditions, which, of course, vary 
in the different markets. Only machinery that is right 
and is suitable to local needs can be sold under such 
a policy. One of the most important features of the 
method is the confidence which is immediately built up 
in the minds of prospective buyers when they see that 
the manufacturer on his part has sufficient confidence - 
in his product to send out machinery without any 
definite sales being in sight. 


Export Sales 
Methods. 
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WATER-POWER STUDIES.—1ll." 


Stream Flow. 
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Ву WILLIAM T. TAYLOR, M.Inst.C.E., M.I.E.E., M.Am.Soc.C.E. 


Tue stage of a river or stream is usually taken as the 
height ot the surface of the water in the riverf or stream 
With respect to datum, zero, or bench-mark. dor any 
particular site it is important that the information be 
based on the available power with respect to this datum 
or bench-inark ; particularly on measurements of dis- 
charge made at high and low water stages at that Bite, 

Usually it is unsafe to develop power for the maxt- 
mum tow of the stream; many conditions indirectly 
influence. the maximum апа ог the most economical 
power development point. On the other hand, hydraulic 
works (the dam or weir in particular) are always laid 
out with the highest possible stream flow in mind, 

At the present time, the ordinary minimum stream 
flow is usually taken as the safest basis upon which 
to draw up water-power estimates, ln general, the 
more important problem is to determine the proper or 
the economical amount above the ordinary stream flow 
for which the development should be built. Numerous 
independent variables enter into the determination of 
this amount. The correct amount will depend, in no 
small way, upon the degree of insurance or continuity 
of supply justified by the conditions the particular pro- 
ject and the load, &c., offers. If absolute continuity of 
servico must be guaranteed and must be included in the 
agreement for energy supply, then for such conditions, 
and, assuming little or no storage, uncertain facilities 
for dependable storage, and no possibility of inter- 
connection with other plants, it would generally be 
advisable to take the ordinary minimum flow and to use 
it in connection with the maximum load that can occur. 

Records (Showing over-estimation or failure) are avail- 
able to prove that, in the investigation of stream flow, 
the engineer sometimes failed to apply a reliable run-off 
coefficient or failed to use the best suited method in esti- 
mating the annual run-off in the absence of gaugings. 
or he could not get reliable stream flow records extend- 
ing over a sufficiently long and continuous period, or he 
was inclined to favour the amount of available power or 
rely too much on certain records of stream flow not 
exactly reliable and safe. In a subsequent article several 
methods will be given for estimating the run-off of à 
catchment in default of stream gaugings ; these different 
methods should be referred to, as they deal with: (a) the 
rainfall percentage method ; (b) the rainfall loss method ; 
(c) the empirical formule method; and (4) the direct 
comparative method. Every year has its period of rela- 
tivelv low water with one or more days of least flow 
(perhaps total drving up). but the average rates of dis- 
charge during the low periods of some years, as well as 
the least daily discharge, are much greater than in 
others, These absolute minimum values are of great 
importance; their significance should not be overlooked 
bv the investigating engineer, and they should be men- 
tioned when preparing estimates and determining the 
amount of power available from the given catchment and 
trean. 


e Previous articles in this series appeared in the ELECTRICAL 
Review of February 2nd and 9th, and March ТӨ and 23rd, 
RASS 

‘Throughout the text the word stream will be used im place 
of the two werds rerer and atream. 

“Тре averages of minninum flow for the lowest two conse- 
cutive seven-day periods in each. vear, over a period cf vears. 

€Water Power Studies V.—Rainfall and run-off. 


Errata. 

Paye 4144, seventh line, left column.— The word in should 
read to. 

Page 446. left column.—F'g. 5 should rend fig. б. 

Also, neht coluinn of page 446, in tabulation of examples, 
h p. lows per 100 ft. head should read h.p. loss per 100 cusecs, 
For total gross hop. 2.286) read 2,058; error in beth. cases 18 
due to using coctlicient 11143 instead of Л. 


For à stream, the wetted perimeter ds taken as the 
length of the line outlining the bottom and sides. For a 
uniform flow the grade or slope line has i constant slope 
or fall which may be measured by the sine s of the angle 
of inclination, that 18, 8=A°,L; wherein A? = head luet 
in length L. The hydraulic radius &— A, w= croes- 
sectional urea/wetted perimeter. For a stream, it is 
usual to take mean depth as area, width. 

On streams fed mainly by ground water, the low-water 
flow is determined by the precipitation several months 
previously. ‘Ihe best ground water supply is usually 
found in regions of ample precipitation where both soil 
and sub-soil ure of fine, sandy churacter and forest cover 
is absent. Clay soils retard percolation or seepage, and 
facilitate surface run-off. Deep, sandy soil and sub-suil 
will permit a large amount of percolation and will 
quickly carry the percolating water to depths from which 
it is safe against return by capillary action. Rock out- 
crops, muck, clay soil, and steep slopes assist in a rapid 
concentration of flood water. ‘The determination of the 
amount of ground water and the water table is usually 
attended with doubt and uncertainty. 

Methods for measuring stream flow are many and 
varied. At the present time the current meter method 
is the one most extensively used for the different flowave 
conditions and stream sections. With this method the 
most accurate results are obtained when the hydraulic 
section on which measurements are taken 1з selected 
primarily with regard to flowage conditions, t.e., a 
stream with smooth sides and bottom, and the reach or 
section uniform for a sufficient distance both up and 
down stream to ensure a smooth flow and avoid 
turbulence; these flowage conditions are also very 
favourable to the use of and the accuracy of slope 
measurements. For the current meter method it is im- 
portant that the current meter be calibrated before ure 
and also after. use, z.e., calibrate the meter for 
straight-line How and choose a reach or section so as te 
have the meter working under conditions where reason- 
ably straight and smooth flow can be expected to occur 
for different stagen of the stream. For the different 
channel conditions, the most satisfactory gauging 
methods to use are: — 


Gauging method recommended. 


Current meter ог sharp- 
crested weir, 
Current meter or ral toat. 
Current meter, rol toat 
colour or brine method. 
Wide and shallow streams... SQ. Current meter. 
ү meter or chemica! 
UU process. 
'hemical procesa, and. per 
haps, the current meter. 


Conditions of streain. 


Small streams ... a si vee 
Open channels of uniform section ... 
Narrow, deep and uniform section ... 


Deep and narrow streuins 


Swift or turbulent mountain streams {' 


The methods for measuring stream flow can be divided 
into the following groups: (1) direct discharge methods ; 
(2) mean velocitv-area methods. The former (l) in- 
cludes all methods whereby the total discharve is deter- 
mined directly independent of any knowledge of the 
velocity or sectional area, and embraces such means as 
(a) weirs: (^) chemical gauging ; (c) volumetric or bulk 
method; (d) gravimetric method. Of the four methods 
of measurement, the most. reliable and one of the 
most used methods is by means of the weir, ie.. a 
vertical obstruction placed in the stream bed con- 
taining a notch of either trapezoidal, rectanyenlar 
or “V”? form over which the water falls. — The 
standard sharp-crested weir is the type used extensively 
in most countries, А standard type consists of А 
metal crest (free from rust) with а sharp right angle 
corner on the up-stream edge, а crest width of one- 
eighth inch and bevelled to an angle of 45 deyrees 
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on the down stream face. Knowing the dimensions of 
the weir, the observation necessary for the determination 
of the discharge is the head or the depth of water flow- 
ing over the crest. It is important that the channel of 
approach be straight and uniform, and that the crest 
be carefully levelled. As in most other matters, the 
** personal equation '' is an important factor; as an in- 
stance, if the head on the weir is not carefully measured, 
serious inaccuracy is sure to arise. 

Another important method (applicable to streams and 
conduits) is the chemical process. This method consists 
of putting some chemical, usually salt, in the stream (or 
in the water conduit and penstocks) at a certain definite 
rate, and then at some other point down stream (or in 
the tail-race), after a uniform mixture has been effected, 
samples are drawn off and the degree of dilution is deter- 
mined.. In other words, if y lb. of salt be added each 
second to a stream whose discharge is Q cusecs and after 
a thorough mixture it is found that z lb. of water con- 
tains 1.0 Ib. of salt, the total discharge 9 will be approxi- 
mately equal to zy/62.5; thus, y/q 02.5 = 1.0/z. 

The flow measurements of group 2 can be divided 
into the following:— 

(4) Methods whereby the mean velocity of the entire 
stream can be determined directly by one operation, 
such as measurements by (a) slope determination; (b) 
colour or brine methods ; (c) travelling screen ; (d) orifice 
or nozzle methods ; (e) Venturi meter, &c. 

(B) Methods whereby the total cross-sectional area is 
divided into sections whose mean velocities, areas, and 
discharges are summed up to give tlie total discharge of 
the stream ; these methods differ only in the manner of 
determination of mean velocity of the section, and they 
may comprise the use of one or more of the following 
means: (а) current meter; (b) rod float; (c) surface or 
sub-surface floats, of which (4) is one; and (4) Pitot 
tubes, &c. 

One of the most common errors in FT measurement of 
discharge Q is caused by erroneous soundings. Sound- 
ings should be taken close enough to indicate and include 
irregularities in the cross-section. At a number of 
points the depth should be taken and from these different 
depths the mean depth computed. To obtain the cross- 
section it is not sufficient to take the measurements at 
one point onlv, several cross-sectional areas should also 
be taken at intervals along the course or reach of the 
stream being measured. It is usual to plot all sound- 
ings for the хате mean stage, then the hydraulic section 
is laid out to some convenient scale and divided into 
squares or sections; after the cross-section is accurately 
determined, it is laid off in vertical sections and enough 
point stations located on the centre line of each section 
to enable a consistent vertical curve to be plotted. 

The discharge of a stream is commonly expressed as: 
Q=avk (cusecs); wherein A=cross-sectional area in 
square feet; v=mean velocity in feet per second; k= 
coefticient, varying under different channel conditions. 
In general, the coefficient will vary inversely with the 
slope or velocity or roughness, directly as the depth, 
and, for fairly narrow streams, directly as the width 
of the stream. The area a may be calculated by the 
general formula for discharge per second : — 

Q=4,V, A, V, EAV +o An Ул, 
wherein A:4;As, &c., are the component parts of the cross- 
section, and v,v,v,, &с., the mean velocity in each of 
these parta. | 

The average cross-sectional area A should always be 
used in the determination of ө. The discharge Q 18 а 
function of the cross-section A and mean velocity v. The 
final value of discharge Q is computed from the indivi- 
dual discharge measurements and curves made up from 
the corresponding mean velocities and the cross-sectional 


29) 


areas for each measurement and the gauge height л’; 


the latter should always be available, as the area a is 
usually determined by soundings with reference to the 
stage of the stream and the observed gauge heights. By 
taking measurements at many stages of flow a rating 
curve can be plotted; by means of this it is only neces- 
sary to read the gauge, compare the reading with the 


rating curve, and then locate on the diagram the dis- 
charge corresponding to the given stage. Such a 


diagram) is very usetul, and, slightly modified, it may 


also be used to indicate the power available at the given 
stage. 

Many methods are in use for determining stream flow 
velocities by current meters and floats; some of these 
inethods are: — 

(a) By current meter, take tle velocities at equal 
vertical intervals at about 12 inches or more, and obtain 
their arithmetical mean. 

(6) Hold the current meter at each predetermined 
point for a sufficient time to allow the varying velocities 
of a cycle at that point to register. Under uniform velo- 
city conditions the duration of time at each point should 
be not less than one minute. The top or sub-surface 
station should be just under the water surface, and the 
lower or bottoin station should be as near the bottom of 
the stream as the meter will operate satisfactorily. The 
vertical velocities are then plotted and the areas plani- 
metered in order to get the mean velocity, then a hori- 
zontal curve is plotted from the mean velocity values. 
By continuing the curves to the sides and bottom of the 
stream, the entire section can be considered in the deter- 
mination of the quantity Q. 

(c) By current meter, take the velocity at 0.6 of the 
water depth. By the use of this method with bottom 
and sides of smooth and uniform section for a sutlicient 
distance both up and down stream (for normal streain 
How of moderate depth) the use of a coefficient is 
unnecessary in the deterinination of the mean velocity. 
This method is, however, reliable over a wide range of 
conditions. In North America it is in common use. 

(д) By current meter, take the velocity at 0.2 and 
that at 0.8 of the water depth and obtain one-half the 
sum. This method is used for geueral stream gauging. 
When very great accuracy is required, two current 
meters should be used, one for the method (c) and one 
for method (d). The degree of accuracy will depend on 
the ratio of width to depth and the velocity. 

(e) By current meter, take the velocity at 0.2, 0.6 and 
0.8 depth. The mean velocity can be obtained by divid- 
ing by four the sum of the measured velocities at 0.2 and 
0.8 depth plus the velocity at 0.6 depth. The mean velo- 
city can also be computed from the «pprorimate 
formula: -— 

v' = surface velocity. 
v” = velocity at U'2 of the depth. 
k(vV +v” ФУ) v" = velocity at 0'6 of the depth. 


Pt 


Vu: У + ү" v = velocity at 0'8 of the depth. 
m | k = coefficient varying from 0'85 to 0°95 
according to the depth, width and 
velocity. 


(f) By current meter, take the velocity near the water 
surface and use from 0.80 to 0.95 of the result. The 
value of this coefficient will depend on the depth of the 
water, its velocity, and the nature of the bed of the 
stream. The point of observation should be from 
6 inches to 12 inches below the surface, its proper 
location depending on the depth of the streain. This 
method is generally used in swift flowing streams and 
in streams during times of freshet. 

(g) By current meter, take velocity at 0.0 depth. The 
approximate formula for mean velocity is: v — v' x 0.96, 
wherein v'— velocity at mid-depth. 

(A) By current meter, take velocity in the vertical 
line by uniforinly lowering and raising several times the 
current meter throughout the range of water depth. 
This method may be used to determine the coefficients 
mentioned in the above methods. 

(1) By means of floats. The different kinds of floats 
are surface, sub-surface, or a combination of the two, 
and rod floats. Nearly all surface floats are useless, as 
they give only the surface velocity, and with almost any 
wind blowing, the velocity cannot be measured with 
accuracy. Also, in general, the sub-surface float is un- 
reliable, as it is easily caught bv eddies and cross- 
currents which move it about. An approrimate formula 
for average velocity is to multiply the surface velocity 
by 0.85. One of the most satisfactory surface floats is 
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the ordinary bottle, sealed up, with a weight placed in 
the bottom. The most satisfactory surface float is the rod 
foat. The rod float is made of wood or metal tubing so 
weighted that, when placed in the water, the rod remains 
vertical with not more than a few inches of its length 
appearing above the surface. The mean velocity, by 
means of the rod float, is computed by the approcemate 
formula: v7 v? [1.0- 0.116 (vv-0.1)] wherein v=mean 
velocity in vertical; v" = observed rod float velocity ; 
b= proportion of depth not reached by rod. The mean 
or average velocity сап also. be approximately deter- 
mined from the formula: v=a (L/t) k, wherein L= 
length in ft. measured ; £ = average time in seconds ; А == 
cœtħcient=0.73 to 0.85; A=caleulated cross-sectional 
area. 


(To be concluded.) 


NOTES ON BALL BEARINGS. 


By W. R. DOUGLAS SHAW, M.LAxr.E., F.R.S.A. 
(Hon. Secretary to the Anti-Corrosion Association.) 


ALTHOUGH the object of providing ball bearings with 
lubricant is to protect the surfaces from corrosion and 
to lubricate the сарех, lubrication is not necessarily the 
only precaution to be taken in particular circumstances. 

Erosion caused by particles of dust and grit may be 
very destructive and easily mistaken for corrosive action. 
Curious effects, too, have been observed in connection 
with electrical machinery. For example, a current as 
low as 1 amp. per sq. in. has been found to corrode the 
housings of bearings in electric vehicles, and the effects 
of even smaller currents are not negligible. It is not 
the actual current that destroys ball or roller bearings, 


but the effect of breaking the current, as occurs when 
the bearings become worn. The design of special 
shunting devices has been proposed for the eliminatiou 
of this form of corrosion in electric vehicles, 

In instrument work very small ball bearings have 
proved unsatisfactory. They do not run smoothly, 
presumably, because the proportional accuracy of the 
balls and the races is not high enough. . On the other 
hand, where the load exceeds 1,000 grammes, ball bear- 
ings are a source of less friction than even conical pivots. 
Moreover, they are more resistant to shock and wearing 
forces generally. For heavily-loaded rocking pivots, 
a ball and hemispherical socket bearing, with the two 
main components separated by a row of small balls, is 
more satisfactory than a.pivot resting in a socket. 
Vibration reduces considerably the static friction of a 
pivot or bearing, and cases have been noted in which 
the reduction amounted to.as much as 95 per cent. 

In internal-combustion engine practice, crankshaft 
ball bearings have promoted an appreciable reduction in 
bearing friction, particularly in the case of high-speed 
engines. They are perfectly reliable in this capacity, 
but with fluctuating loads are inclined to be somewhat 
noisy. As bearing friction represents but a small per- 
centage of the internal resistances of an engine, no great 
advance in efficiency is likely to accrue from their use, 
and the application of ball bearings о crankshaíts 
should only be regarded as a minor refinement in design. 

Any pure high-grade mineral oil is a suitable lubri- 
cant for ball bearings. It. should be free from resin, 
salt, and, of course, mineral acid (now rarely found in 
refined oil, although employed in the refining process). 
The sulphur content should not exceed 0.03 per cent., 
and any free alkali or ash present must not be more than 
the merest trace. In the case of a grease, care must be 
taken that it contains no abrasive particles, such as 
sand. For transmission work, housings may be packed 
with grease and left without further attention for at 
least three months, 


OVERHEAD WIRES AND THE: LAW. 


a 


` [BY A LEGAL CONTRIBUTOR] | 


AMoNusT the legal questions which trouble the mind of 
him who desires to generate electricity on his own 
account, and supply energy either to outlying buildings 
on his own land, or to his neighbours, there is none 
iore important than that which arises in relation to 
the use of overhead wires. The use of this economical 
meats of transmitting energy 15 hedged about with cer- 
tain legal restrictions which are to be found partly in 
the common law, and partly in a series of statutes 
im which the Legislature has sought to meet the varying 
needs of those concerned with the supply of electricity. 

* Common law’? upon the subject may be stated to be 
that anyone who stretches a wire across. the land of 
another without leave or licence is guilty of a trespass. 
This may appear to be a technicality; but it is a funda- 
mental principle that a freeholder owns his land a celo 
usque ad inferos. An old judge once declaréd—and he 
Was right in so decliring-—that to pass over a man’s 
land in a balloon is to commit a trespass! Avain, if 
Wires are stretched along or across a street or high wav, 
the person who puts them in that position does so at 
his peril, for it may be that the highway authority is 
the freeholder of the road, and in апу Court the public 
who are using the road are entitled to be protected 
avainst falling wires. But there тау be circumstances 
In Which a man owning land on either side of a high- 
мау has the right to streteh wires across it. In sucha 
case he owns the surface of the ‘ hard high road.” and 
мо long as the right of the public to pass and repass 
along it is not interfered with. he cannot (at comunon 
law) be prevented even bv the highway authoritv from 
stretching his wires, whether they be for the purposes 
of telephone, telegraph. or the transmission of energy. 

Bv a process of evolution the Legislature hag gradually 


placed restriction" upon те use of overhead wires. 
Prior to the Electric Lighting Acts, the matter never 
assumed any importance, except in relation to telephone 
and telegraph wires with which we are not greatly con- 
cerned. The first Electric Lighting Act (1832), how- 
ever, iinposed restrictions upon the use of aerial cables. 
By S. 14 of. that Act: '' Notwithstanding anything in 
this Act or in any Act incorporated therewith, the under- 
takers shall not be authorised to place any electriv line 
above ground, along, over, or across any street, without 
the express consent of the local authority, and the loval 
authority may require the undertakers to forthwith 
remove any electric line placed by them contrary to 
the provisions of this section, or тау thetnselves re- 
move the same, aud recover the expenses of such removal 
from the undertakers in a summary manner: and where 
any electric line has been placed. above ground by the 
undertakers in апу position a Court of summary juris- 
diction, upon complaint made, if they are of opinion 
that such electric line is or is likely to become danger- 
ous to the public safety, may, notwithstanding any such 
consent as aforesaid, make an order directing and 
authorising the removal of such electric liue bv such 
person and upon such terms as they may think fit. ' 

This section, however, was apparently found not to 
impose restrictions on the use of overhead wires. 
Accordingly it was further provided by S. 10 (4) of the 
Schedule to the Eleetrie Lighting (Clauses) Act. 1899, 
that © The undertakers shall not. without the express 
consent of the Board of Trade, and, where the local 
authority are not themselves the undertakers of the local 
authority also, place апу electrie line above the round 
except within premises in the sole occupation or control 
of the undertakers, and except so much of any service 
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line ‚ав is necessarily во placed | for the purpose of 
supply." | 

In the Countj ‘of London Orders, ‘and under the 
London Electric Supply Acts, 1908, S. 15 (2), the con- 
sent of the County. Council and of thé Board of Trade 
is required; while in some of the Power Acts it is pro- 
vided that in the case of rural authorities their consent 
shall not be unreasonably withheld, the Board of Trade 
being authorised to decide any difference (see е. 5. The 
Somerset and District Electric Power Act, 1903, S. 48), 

Even where the necessary consents аге obtained the 
works are subject- to the regulations prescribed by the 
Board of Trade in reference to aerial lines. Further, 
the undertakers cannot carry such lines over land not 
dedicated to the public use without the consent of the 
owner of such land. In doing so, they would, as we 
have seen above, be guilty of a trespass.. Thus, in the 
саве of ''Levy v. National Telephone Co., Ltd.,’’ the 
plaintiff brought an action against the company for 
damages for trespass by stretching wires over his house, 
and also for an order that the defendants should under- 
take the removal of the wires. The defendant company, 
in resisting an application. for interim injunction, urged 
that some of the wires: jhad been over the house in ques- 
tion for 13 years. and that the plaintiff had. only been 
in occupation of it for a short time: and that there 
was no danger to the plaintiff's house in allowing the 
wires to remain until the trial. Dav, J.. granted an 
interim injunction directing the defendants within two 
months to remove their wires. On appeal tliis. decision 
was affirmed by the Court of Appeal, (See The Times, 
December 18th, 1897.) . 

Nor does the consent or s above поа 
excuse the undertakérs from the consequences of neglect 
or falling wires. 
derland Corporation ’’ (cited in '' The Law of Electric 
Lighting," by Shiress Will (4th edn.), at p. 100), in 
an action for damages.for an injury suffered by’ the 
plaintiff through the fall of a ''live'' overhead wire, 
the plaintiff proved the fall of the wire and the injury. 
The defendants submitted that there was no evidence 
of negligence, the system having: been inspected by 
the Board of Trade,'and' weekly by the defendant's ern- 
ployés. The County Court Judge left the case to the 
jury, who found negligence. On appeal, the Divisional 
Court held that the Judge was right in allowing the 
case to go to the jury. 

The law, however, cannot be regarded as fully stated 
unless one deals with the rights “of persons supplying 
electricity otherwise than in accordance with the pro- 
visions of a special Act. In this respect the person who 
supplies electricity privately was formerly in a better 
position than a supply authority. 16 was held in 
** Finchley Electric Lighting Co. v. Finchley Urban Dis- 
trict Council ”’ (1903), 1 Ch. 437, that where a company 
was supplying electricity privately it could not be 
prevented by a highway authority from suspending wires 
over a highway, having previously entered into an agree- 
ment with the frontagers on either side of the road in 
order to be gllowed to fix the posts, necessary for the 
suspension of the wires. ће right there asserted is 
not, however, very likely to'be of much more than 
academic interest in the future, having regard о е 
fact that, the supply of, electricity otherwise than by a 
supply ,authority was virtually taken away in 1909. 
Thus, bv S. 23 of the Electric Lighting Act, 1909, 
‘Where in апу area a local authority, company or 
person is authorised to supply electricity under Act of 
Parliament or under licence or Provisional Order 
granted under the. Electric Lighting Acts, it shall not, 
after. the passing of thin Act, be lawful for any other 
local authority. company or: person to comience to 
supply or distribute electricity within the same area 
unless. such supply or distribution is authorised bv Act 
of Parliament, or bv licence or Provisional Order 
eranted in terms of the Electrie Lighting Acts. Pro- 
vided that this section shall not prevent апу company 
or person from affording a supply of electrical energy 
to. any other company or person. where the business of 


For instance, in. ' Watson v., Sun- — 


the company or person affording the supply is not pri- 
marily that of the supply of electrical energy to con- 
sumers. 

“* Provided also that this section shall not prevent any 
company, who, at the passing of this Act, are empowered 
by their memorandum of association to generate elec- 
trical energy from affording a supply to a railway com- 
pany for purposes incidental to that company's under- 
taking other than the conveyance of public traffic."' 

The suspension of overhead wires in any position— 
even on private land—was made subject to certain other 
statutory regulations which are of considerable im- 
portance. 

By virtue of the Electric Lighting Act, 1888, S. 4 
(1), wires can only be so placed in accordance with the 
regulations of the Board of Trade. Again, in London, 
their use is subject to the provisions of the London 
Overhead Wires Act, 1891. With regard to urban dis- 
tricts, the Public Health Acts Amendment Act, 1890, 
confers powers upon urban authorities to make by-laws 
for the prevention of danger or obstruction to the public 
from posts, wires, tubes, or any other apparatus 
stretched or placed above, over, along, or across any 
street, whether before or after the adoption of the Act 
for the purpose of any telegraph, telephone, lighting, 
railway signalling or other purpose. 

These by-laws are not to take effect unless confirmed 
by the Board of Trade. It is necessary to observe that 
the Act of 1890 is an adoptive Act and is of no force 
until adopted. Moreover, the Act does not extend to 
any works of any undertaker within the meaning of 
the Electric Lighting Acts, 1882 to 1888, to which the 
provisions of those Acts apply. 

It remains to consider the provisions of the Electricity 
(Supply) Act, 1919, which relate to overhead wires. 
By S. 21 of this Act, where the consent of the Board 
of Trade is obtained to the placing of any electric line 
above ground in any case, the consent of the local 
authority shall not be required, anything in the Elec- 
tric Lighting Acts, or in any Order or special Act 
relating to the undertaking to the contrary notwith- 
standing. The Board of Trade, however, before giving 
its consent, must give the local authority an oppor- 
tunity of being heard. 

Section 22 of the Act of 1919 deals comprehensively 
with the subject of wayleaves. No one can read it 
without realising that, by 1919 at any rate, our legis- 
lators had become aware of the fact that there is nothing 
so very dreadful after all in a few overhead lines. 
They do not, save to a very trifling extent, mar a 
landscape or a view; they are not, except in very rare 
cases, a source of danger to man or beast. Objections 
put forward in the past bv persons asked to grant way- 
leaves for wires were usually absurd. One recalls the 
case of the officer of a telephone company calling at a 
liouse to ask that leave might be granted to stretch a 
wire across the garden. The infuriated owner threat- 
ened to kick this servant of the company out of the 
house. To which the zealous man replied: ‘‘ If I take 
the kicking, will you give me the wayleave?’’ He got 
ready to be kicked, when the householder, appreciating 
the humour of the situation, gave him all he wanted. 
- Not that there are no circumstances in which compen- 
sation of some kind should be paid for the grant 
of wavleaves. Realising that there пау be cases of 
hardship, the Legislature has verv wisely made pro- 
vision for the payment of compensation. 

Bv S. 22 of the Act of 1919. a joint electricitv 
authority or апу authorised undertakers may расе 
апу electric line above ground across anv land other 
than land covered by buildings or used as a garden or 
pleasure ground in cases where the placing of such lines 
above ground is otherwise lawful; and where any line 
has heen so placed across anv land, they mav enter on 
the land for the purpose of repairing or altering the 
same. 

All this is subject to a proviso—the terms of which will 
be dealt with presentlv—but it is important to notice 
that the right to suspend wires is virtually limited to 
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agricultural and other land which ‘‘ is not covered by 
buildings or used as a garden or pleasure ground.” 
So fur as law of this kind is concerned, the law remains 
unaltered by the Act of 1919. The reference to ** cases 
where the placing of such lines above ground is otherwise 
lawful '' is a little obscure. It obviously cannot mean 
that wires may not be placed against the will of a 
landowner, because the proviso shows that a landowner 
may be compelled to grant a wayleave on reasonable 
terius. 
Lincs over Railways, Canals, and Docks. 


The power to place overhead lines conferred by S. 
22 of the Act of 1919 includes power to place them 
across any railway, canal, certain navigation docks or 
harbours, subject to the rights of the owners thereof, 
and to certain special conditions. Thus, in the case of 
lines across railways, certain sections of the Electric 
Lighting (Clauses) Act, 1399, ure to apply, without pre- 
judice to any protection given to the railway companies 
by the Electric Lighting Acts and the Act of 1919, as 
though the lines were placed or proposed to be placed 
in accordance with a Special Order under the Act of 
1899. The sections of that Act referred to above are 
those which require (a) due notice of the proposed 
works to be given; (b) compensation to be paid in cer- 
tain cases; (c) that the works or working of the rail- 
wav, &c., shall not be interfered with; and (d) that 
reasonable precautions shall be taken to prevent tele- 
graphic and telephonic wires from being injuriously 
affected. With regard to lines proposed to be suspended 
along a railway, the proviso to S. 22 does not apply; 
and if the undertakers or joint electricity authority do 
uot come to terins with the railway company, the matter 
may be referred to the Board of Trade, which may either 
decide that the lines shall not be so placed or refer the 
matter to the Railway and Canal Commissioners. That 
body may direct that the line shall be permitted upon 
pecuniary terms, or may cause an inquiry to be held. 

The following is the substance of the proviso to the 
section. It is enacted that before placing any line 
across land, the joint electricity authority or under- 
takers shall serve on the owner and occupier of the land 
notice of their intention, together with a description of 
the nature and position of the lines proposed to be so 
placed; and if within 21 davs they do not grant the 
wayleave, or impose terms which are objected to, the 
line cannot be placed in position without the consent 
of the Board of Trade. The Board, however, after 
giving all parties concerned an opportunity of being 
heard, may, if it thinks it just, give its consent 
either conditionally or upon such terms as it thinks 
just. In deciding whether to give or withhold its 
consent, or to impose terms or conditions (including a 
condition that some portion of the line shall be placed 
underground), the Board must, among other considera- 
tions, have regard to the effect (if anv) on the amenities 
or value of the land of the placing of the line in the 
manner proposed. 

It is reasonably plain that in the exercise of the 
powers conferred by this section, the Board of Trade 
might insist upon a proper rent being paid for a way- 
leave. [t is also obvious that the Board шау compel 
a recalcitrant landowner to do what is reasonable. 

A few words should be said as to liability for damage 
caused by falling wires. Our knowledge of the liability 
of those whose wires fall about and injure people must, 
of necessity, be largely derived from a study of the law 
relating to tramway companies, апа it may be con- 
venient to review some of the cases in which the liability 
of these bodies has been considered. 


[n the first place, it mav be stated that by the Train- 
wava Act, 1897, S. 55, which applies to every train- 
wav company, it is provided that the promoters or 
lessees of a tramway (as the case may be) shall be answer- 
able for all accidents, damages, or injuries happening 
thronyh their act or default or through the act or default 
of any person in their emplovment by reason or in 
consequence of апу of their works or carriages, and 
thall save harmless all road and other authorities, com- 


panies or bodies collectively and individually, and their 
officers and servants from all damages and costs in 
respect of such accidents, damages, and injuries. 

‘he above provision prevents a tram company, when 
sued by a person who has been injured by a falling 
trolley wire, from raising the defence that they are 
protected from actions for negligence owing to the fact 
that they work under statutory powers. This was made 
clear in a number of accident cases. For instance, in 
'* Sadler v. South Staffordshire, &c., Steain Tramways 
Co., 1389 (23 Q.B.D. 17), it appeared that an accident 
was caused by the company’s car which ran off the line 
at a point where that line joined that of another 
svsteni, over which the company had running powers. 
It ran off the line owing to a defect in the points at 
the junction, but it was not clear whose duty it was to 
repair the points. It was held that in any event the 
owners of the car were liable, because their statutory 
powers did not extend to authorise their running along 
the highway on a track which was in a defective con- 
dition. Again, in an Irish case, a tramway company 
was held liable for injuries caused by the worn and 
slippery condition of its track. 

Where trolley wires are installed, and there are no 
guard wires above them, the breaking of a telephone 
wire sometimes makes contact with the trolley wire. The 
result may be that serious injury is caused by electric 
shock. In these circumstances it appears, upon the 
authority of a County Court Judge, that responsibility 
does not rest with the tramway company. In ©“ Bed- 
worth & Son v. The National Telephone Co.,’’ an action 
was brought against the company for the price of a 
horse killed by an electric shock. It appeared that a 
broken telephone wire which fell on the horse had short- 
circuited a trolley wire belonging to the South Stafford- 
shire Tramway Co., which was joined as defendant. 
The judge held that the telephone company was liable, 
as it had been guilty of a trespass in allowing its wire 
to touch that of the tramway company, and he made it 
responsible in damages. 

[It will be understood that the powers of the Board of 
Trade, referred to in this article, are now exercised һу 
the Ministry of Transport.—Ens. Ergc. Rev. | 


Permalloy—a New Magnetic Alloy.—In the Journal of the 
Franklin [Institute for May an account is given of an alloy of 
remarkable magnetic properties, by Dr. H. D. Arnold and Mr. 
G. W. Elmen, of the Research Laboratories of the American 
Telephone and Telegraph Co. and Western Electric €o., Inc. 
It consists of approximately 80 per. cent. nickel and 20 per 
cent. iron, and has a permeability at low field strength mans 
times greater than any hitherto known. It is anticipated that 
its adoption will effect ©“ a revolutionary change in submarine 
cable construction and = operation," and equally important 
udvances in other fields. The proper heat treatment of the 
alloy is of the utmost importance; the rate of cooling from 
just above the magnetic change-point to about 400 deg. C. isa 
controlling factor. Each size and shape of sample requires its 
own special heat treatment, and changes in composition ai-0 
call for diferent treatments. Curves piven in the article in- 
dicate that with Н= 0.01. д is for Armco iron 250 and for 
Permalloy 13,000; with H=0.03, д for iron is 970 and for 
Permalloy 33,000, whilst at H=0.04 the permeability af the 
latter 18 enormously increased. But with values of H between 
10 and 100 the B—H curve of Permalloy is a straight bori- 
zontal line at B=11,000. One curve shows a пахи 
permeability for Permalloy of 87,000 (B=5.500), but this, it m 
stated, is not exceptionally high. Various other interesting 
physical properties have also been observed, of which further 
particulars will be given in a later issue. 


United States Electric Vehicle Market.—The electric 
vehicle market continues fairly active. More than 70 electric 
trucks are reported to have been sold in the Metropolitan die 
trict last month. A New York department placed an order 
for 14 and a Newark store bought 10 trucks. The Natonal 
Electric Truck Show is being held from June ?nd to 
9th. The New York Electrical League is sponsoring a move- 
ment for the '' motorisation " of commercial trafic in New 
York City. The work of the league is being concentrated 
primarily upon the introduction of electric trucks for making 
all light goods deliveries. Exports of electric trucks and pae- 
senger сага during March totalled 16 (valued. at &жЖ 3i» 
against 40 (valued at $57,584) in March, 1923.—Reuter’s Trove 
Service (New York). 
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PROBLEMS IN TELEPHONY, SOLVED AND UNSOLVED. 


The Fourteenth Kelvin Lecture. 


By Prof. J. A. FLEMING, M.A., D.Sc, F.R.S., Hon.M.I.E.E. 


(Abstract of lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


DcrinG the last fifty years а large amount of research work 
has been done in determining the aerial wave energy per 
square centimetre per second which must be passing at & 
certain frequency in order that the ear may Just perceive it 
as an audible sound, or, alternatively, a sound of а certain 
pitch and loudness. | 

The results showed how extremely small is the amplitude of 
periodic motion of an air particle which can produce a just 
audible sound. A length of 10— cm. is called 1 Angstrom 
unit (A.U.); the length of a wave of yellow light is about 
5.000 A.U. and the diameter of a molecule about 1 or 2 A.U. 
The maximum displacement of the air particle in the above 
case was onlv 8 A.U., or about 1/600th of the length of a wave 
of yellow light. | 

Approximately speaking, we may say that at a frequency of 
956 the ear detects as sound a periodic change in air density 
of one hundred-millionth of an atmosphere, an amount equal 
to the air density in a space exhausted to а very good vacuum. 
Also we appreciate an amplitude of motion of an air particle 
of one or two millionths of a millimetre and an energy stream 
of one to three micro-ergs or so per square centimetre per 
second. 

Lord Rayleigh came to the conclusion that the ear had a 
maximum sensitivity at a frequency of about 1,000. Some 
recent researches have enabled this matter to be more fully 
explored. It is abundantly clear that the human ear possesses 
a well-marked supersensitivity to sounds of certain frequency. 
One of these regions generally lies within the limits 700 to 
1,000 p.p.s. and another between 1,500 and 2,000 p.p.s., and 
some observers indicate a third region about 3,500 to 4,000 
p.p.s. There are, however, considerable variations in normal 
ears in this respect. The ear sensitivity diminishes very rapidly 
as the frequency rises much above 4,000 or 5,000 p.p.s. 

H. Fletcher and R. I. Wegel, of the American Telephone 
and Telegraph Co. and the Western Electric Co.. U.S.A., con- 
structed a particular form of artificial telephone line by which 
the current passing through the receiver could be weakened 


in an exactly known ratio. As a means for absolute calibra- ` 


tion they used a condenser transmitter. This instrument 18 
an improvement and modification of Dolbear’s electrostatic 
transmitter. It consists of a fixed, solid, perfectly flat plate 
in front of which and parallel to this but about one-thousandth 
of an inch, or less, apart is held a thin. flexible, tightly 
strained steel disk. The thin and thick plates are insulated 
from each other and form an air condenser. If an alternating 
potential difference is applied to the plates the flexible plate 
vibrates and emits a musical sound. 

If, on the other hand, the plates are kept charged bv a 
battery through a high resistance, and if the flexible plate is 
caused to vibrate by sound waves, the capacity of the con- 
denser is periodically varied and hence the potential difference 
at the ends of the resistance also varies. This small varying 
potential difference can be amplified by thermionic valves and 
measured on a suitable thermo-electric voltmeter. 

Hence the condenser transmitter can be calibrated by operat- 
ing on it with known pressure variations and then used to 
produce sounds having known condensations and frequencies. 
There are great individual variations and those who are not 
usually called deaf mav require a variable pressure up to more 
than 0.1 dyne per cm? at 1,000 p.p.s.. whilst those who are 
deficient in powers of audition may require even from 1 to 10 
dynes per ст? to hear the sound. The condenser transmitter 
also enables us to measure the energy conveyed across unit 
area per second by air waves of the speaking voice. 

The human vocal organs, considered simply as an energv- 
translating device for the nroduction of speech-wave energy, 
may have small efficiency in the technical sense of the term. 
The possible improvements in telephony are very closely de- 
pendent upon a knowledge of the nature of speech sounds and 
of the operation of the ear in appreciating them. When, by 
means of apparatus which transmits speech sounds without 
distortion, but with amplitudes increased or diminished in 
exactly known ratios, the amplitude is changed in the ratio 
of 2.71828 to 1, this is called reduction by 1 napier, since the 
above numeric is the base of the Napierian system of loga- 
rithms. If it is reduced in the ratio of (2.71828)" to 1, this is 
called reduction by m napiers. If we begin with a just audible 
speech sound, which corresponds to a variable air pressure of 
about 0.001 dyne per cm? (r.m.s. value) for sounds of fre- 
quency about 1.000 p.p.s., and if we then increase the ampli- 
tude by about 7 nipiers, which brings the r.m.s. pressure to 
. about 1 dyne per em?, since (2.71828 . . .) z 1.096; we shall 
have a sound the loudness of which corresponds to the maxi- 
mum articulation as judged by the percentage of correctly 
heard test-svllables transmitted. If the amplitude is increased 
still more the articulation falls off again. The ear is 


“deafened ’’ by very loud speech; hence, there is a certain 
amplitude which gives the maximum of telephonic speech, 
articulation or intelligibility. By means of filters, which are 
artificial telephone lines constructed with inductive resistances 
in series and capacities in parallel, or vice versa, it is possible 
to attenuate very rapidly speech currents of a certain range 
of frequency either above or below certain selected limits. The 
results of filtering on telephonic speech transmission are very 
remarkable. According to the researches of Harvey Fletcher, 
Crandall, and Mackenzie a filter which cuts off all currents of 
frequency below 500 p.p.s. stops GU per cent. of the speech 
energy, but only 2 per cent. of the articulation. This means 
that the speech 1s greatly decreased in loudness, but not much 
in clearness or intelligibility. On the other hand, a filter 
Which cuts off all frequencies above 1,500, eliminates only 
10 per cent. of speech energy, but reduces the articulation by 
3) per cent. This means that the speech is not much reduced 
in loudness, but is very reduced in clearness. A filter which 
cuts off ull frequencies above 3,000 p.p.s. has as bad an effect 
on articulation as one which cuts off all below 1,000 p.p.s. 

Some speech sounds, :uch as the vowels п, o and e have 
characteristics carried by frequencies below 1,000, but the fri- 
cative consonants denoted by the letters i, z and th have their 
specific qualities conveyed by high-frequency harmonics and 
are greatly affected by cutting off frequencies above 3,000 p.p.s. 
The sounds denoted by the letters f, v and th are most difficult 
to Lear and are responsible for 50 per cent. of the mistakes 
of telephonic interpretation. Their current articulation seems 
to depend on the transmission of harmonics of very high fre- 
quency. The general conclusion is that any telephonic appe- 
ratus designed for good speech transmission must transmit: 
with equal efficiency and without distortion sounds of all fre- 
quencies from 100 to 5,000 p.p.s. 

The poor transmission over ordinary telephonic circuits of 
certain consonants, such as f, v and th, is responsible for much 
difficulty, especially in the case of the names of digits such as 
five, nine and three in calling numbers. 

If we call to mind the very distinctive qualities of individual 
human voices, even when pronouncing the same words, and 
the manner in which these tones can express emotions, 
feelings, or personality, all of which must be represented 
physically by minute differences in wave-form, we realise that 
the human ear is indeed one of the marvels of creation in its 
amazing powers. 

When we consider the very complicated nature of our vocal 
or speech organs, as well as the training and practice necessary 
for their efficient use, and the parts played by the larynx, oral 
cavity, lips, tongue and teeth in speaking, we find reason for 
great surprise that the mere vibrations of a small flexible disk, 
such us the iron diaphragm of a Bell receiver, can impress 
upon the air, vibrations of the highly irregular wave-form 
necessary to reproduce speech sounds. 

The fundamental frequency of vibration of a circular dia- 
phragin clamped all round the edge is nearly equal to 14 times 
the ratio of its thickness to its area, multiplied by the velocity 
of sound in the material. The diaphragms of Bell receivers 
are usually made of '"'Stalloy " containing 2.75 per cent. of 
silicon, and are about 5.0 cm. in effective diameter and 
0.025 em. thick. The ratio of thickness to area is then 1:755. 
The velocity of sound in steel is about 4,710 metres per second 
and hence the natural frequencies of the diaphragm should 
not be far from 942 p.p.s. 

For a steel diaphragm of thickness t and diameter d cm. the 
above rule approximates to 000,000. t/;P. Hence, for a dia- 
phragm 1/40 cm. thick and 5 cm. in diameter it gives the 
fundamental rate of vibration n = 900, These dimensions have 
been arrived at by trial and give a frequency not far from 
500 p.p.s., which is generally taken as a kind of mean fre- 


quency for speech waves. 


A. E. Kennelly and Н. О. Taylor have shown that when a 
certain Bell receiver is traversed by an alternating current 
of 2 milliamperes with frequency considerably removed (say, 
by 20 per cent. or more) from the resonance frequency of the 
diaphragm, the amplitude of motion of its centre is found 
to be about 0.5 micron—that is, 1/20,000 cm. or less. This is 
about equal to the length of the wave of light in the middle 
of the visible spectrum, viz., about 5,000 A.U. ТЕ the fre- 
quency is gradually brought up to the resonance frequency of 
the diaphragm, the amplitude of motion would be increased 
15 or 90 times, say from 7 to 10 microns. Ford Rayleigh found 
for a certain receiver that the amplitude of motion of the dia- 
phragm when producing a just audible sound of frequency 256 
was 6.5 х 107" cm, or only about 7 A.U. P. E. Shaw, taking 
the amplitude of the air particle for the just audible sound to 
an expectant ear to be unity, found that the amplitude for a 
non-expectant ear must be increased to 7-or even 701 for a 
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very loud sound to 1,409, and for an overpowering sound to 
‘UUU. 

Thus it appa that the amplitude of motion of tbe air pur- 
ticle near tbe mouth of a speaker in a conversational tone is 
about 109 A.U. or 1; 100,000 mm, and the amplitude of motion 
of the centre of a telephone diaphragm when producing a 
speech sound just comtortably beard by a normal ear is about 
1:3),000 mm. Ап important matter 18 the shape of tbe dia- 
phragm aas it vibrates. | | 

Speaking very roughly we might say that a Bell telephone 
receiver used in ordinary telephonic conversation is taking in 
power electrically about equal to 1 milliwatt, and 18 giving 
out. power in the form of speech air-waves about equal tw 
] nuicrowatt,. It is an extremely inetlicient. machine for the 
transtormation of energy und far from perfect in its articula- 
Jution ах a speech-producing appliance. The inefticiency of 
the Bell telephone was pomted out many years ago by Н. 
Abraham, who deduced from certain ineasurements an acous- 
tic etherency of 1 part in 700 for a certain receiver at a fre- 
quency of 30 and a current of about 3.3 mA. ; 

Here, then, is the chief. unsolved problem of moder 
telephony, viz., the invention of a receiver acoustically more 
ethicient than ‘the present type of magneto receiver, but it is 
dithenlt to see how any great Improvement in ethicleney can 
take place without radical departure from the fundamental 
principles of Bell’s invention. 

The only forms of practical receiver. for telephony which 
have so far presented themselves as just possible alternatives 
to the electromagnetic or Bell type are those depending (1) 
upon thermal actions, (п) on electrostatic attraction, and (1) 
upon variations in. the friction or adhesion of certain material, 
produced by the action of sinall currents or differences of 
potential, 

The whole phenomena has during the last two years been 
very carefully re-examined in the electrical research. laboratory 
at University College, London, tw Mr. H. M. Parlow, and the 
results of his work will before long be made known. In all 
these methods there are possibilities of constructing a tele- 
phone receiver which may perhaps be found to have greater 
acoustic etlicieney than the present types of Bell receiver. 

The energy-transforming efficiency of the microphone transe- 
mitter has not been made the subject of so much experimental 
Investigation as that of the Bell receiver. It would be very 
advantageous to get rid entirely of the necessity for a dia- 
phragm: hence the new glow discharge microphone of Dr. 
Phillips Thomas of the Westinghouse Electric Co., of America, 
in which the speech air waves directly modulate an electric 
discharge current, is a distinct advance and is said to have 
been used for sume time with marked success as a broadcast- 
ing transmitter in the United States. 


(To be concluded.) 


LEGAL. 


The Banque Marmarosch Blank & Co. (Bucharest) and 
Joseph Fermo (Paris) v. Marconi's Wireless Telegraph 
Co., Ltd. 


Мн. Justice Roser, in the Chancery Division on June 7th, 
delivered judgment in this action. 

Plaintiffs’ claim was to recover £5,000, and it aroce out of a 
deal in Rumanian Treasury Bills. His Lordship said Mr. 
Fermo wished the defendants to take up £100,009 of there 
bills, and Mr. Godfrey “Isaacs, on behalf of the defendants, 
agreed to undertake the business if the plaintiff bunk wou.d 
guarantee the discharge of the bills at a date not later than 
March 30th, 1922, and would pay to them a special bonus of 
£2.500. Не found as a fact that under the arrangement the 
defendants were to buy the bills for £56,000, and the bank 
was to guarantee the defendants payinent of £100,000 for the 
bills on March 20th, 1922, and £2,500 by way of bonus if the 
bills were not discharged in March, 1921. 

The bank, said his Lordship, contended that if they had to 
pay the £100,000 with the bonus in March, 1922, the defen. 
dants were to hand over to them any interest or discount that 
they might receive from the Rumanian Government. The 
latter did not discharge the bills in March, ТОЛ, and the 
defendants obtained 84 per cent. interest on them upon tix 
renewal for a further year. It was to compel the defendanta 
to pay to them this £8,500 that the plaintiffs were now suis 
They claimed that they had been substituted for Mr. Fern. 
in all rights he had, but he held that when they were repaid 
the £102,500, they were not entitled to have handed back to 
them the £3,500. The action failed and would be dismis~ d 
with. costs. 


L 


County of London E.S. Co., Ltd., v. Weiner. 


IN the Mayor's and City of London Court, on June 5th. 
before Judge Shewell Cooper, the County of London Electric 
Supply Co., Ltd., sought to enforce payment of £22 12s. мі. 
due from A. Weiner, tobacconist, for electric current sup 
lied to one of his shops at Putney Hill. Defendant said the 
usiness was not his, but his wife's, and he helped her. At 
present he had nof a penny in his pocket. 

Mr. BrTLER said that plaintiffs had tried levying an exe u 
tion on defendant's goods, but they were claimed by the wife 

Judge Shewell Cooper ordered defendant to рау l6. in 
14 days or be committed in default. If he could not pay he 
could apply to the Court again. 


s "E 


BUSINESS NOTES. | 


The Electrical Review Index.—SrrEciarL Notice.—It is our 
intention to resume the publication of our half-yearly index 
free of charge to those who require it for binding purposes or 
wish to retain it for special reference. It 18 essential in order 
that we may know the number of copies that will be needed 
to meet all reasonable requiremente that application for the 
Index to Vol. ACIL (for the half-year ending June, 19233) 
should be made at once to The Publisher, ELECTRICAL REVIEW, 
4, Ludyute Hill, London, E.C.4. We aball make special pro- 
vision for colonial and other overseas subscribers, but we 
shall be glad af they will notify their wants by the first mail 
leaving after the receipt of this announcement. 


Bankruptcy Proceedings.—AtsertT Wintuias Verity, 10, 
Peach Street, Bradford, electrician, lately trading in. co-part- 
nership with another as Verity and 1e, 143a, [Leeds Road, 
Bradford, electrical contractors.—The first. meeting of the 
creditors of the above was held on June 5th at the Otficiul 
Heceiver'a. othce, 12, Duke Street, Bradford. According to 
the statement of affairs the liabilities amounted to £39, against 
assets of 217. The case, being a summary one, was left with 
the Official Receiver as trustee of the estate. 

T. G. Seater (Slater Bros.), electrical engineer, 25, Dickin- 
won Street, Manchester.—First meeting June ТӘ, at the 
Otherl Receivers offices, Byrom Street, Manchester, Public 
examination July th. at the Court House, Manchester. 

G. W. Espwa (Endall & Co.), electrical, mechanical and 
antornoabile en,aneer; Canal Motor Works, Canal Bridge, 
Church Street, St. Helens. Trustee, F. T. P. Deves, 51, 
North John Street, Liverpool, released May Sth. 

J. G. Micenas, electrical dealer, sole proprietor of the 
Glasgow Electrical Supply Co., 133, Bath Street, Glasgow. 
Pubire examination. June both, at the County Buildings, 70, 
Hutehinson Street. Glasgow. Meeting: of creditors July 5th, at 
53, Waterloo Street, Glasgow. 

Jous Наны, — Duiidale Street, Nuneaton, electrical and 
general enzaneet = This debtor came up for public examination 
at the Coventry Bankruptey Court on Monday. He stated that 
he cemtienceid business an Mav, LRD, at George Street, Nun- 
caton, sith acapital of £70, He executed a deed of arrangement 


on April 23rd, 1023, as the result of a meeting. of his creditors. 
but one of the principal creditors, who was not present at the 
meeting, took proceedings against him and levied an execu 
tion, jn consequence of which debtor filed his petition. He 
had only kept a sales day-book. ‘The causes of his failure were 
that one firm who owed him £168 went into liquidation, 
and he only got 7s. in the £, while another firm failed to pas 
him, and his creditors started “ rushing ” him; he was aim 
allected by bad trade owing to the coal strike. He knew he 
was Insolvent 12 months apo, but thought, given a fair trial, 
he could pull round. The examination was closed. 

P. RoTHWELL (in partnership with P. A. Rothwell (a mineri 
as P. A. Rothwell & Co.), electrical. engineers, 64, Higher 
Bridge Street, Bolton.—Last day for proofs for dividend, June 
27th. Trustee, Mr. J. G. Gibson, Official Receiver, Byrom 
Street, Manchester. 


Dissolution of Partnership.—SrrroN ELECTRICAL Co., elec- 
trical and sanitary engineers, 310, Smithdown Road, Liverpool. 
—Mr. Н. Davies and Mr. E. Murray have dissolved partner. 
ship. Mr. Davies will attend to debts and continue the 
business. . 


Company Liquidations.—THr RHRussELL FAECTRICAL Armi- 
ances Co., LTD., manufacturing electrical engineers, Belfía-t 
Road, London, N.—A meeting of the creditors of the above 
was held recently at Bank Chambers, 76, Kingsland High 
Street, E., when Mr. Alfred Neill, the liquidator in the volun 
tary liquidation of the company, submitted a staternent of 
affairs which showed liabilities of £340. Of that amount 
£308 was due to the trade, £14 to cash creditors, and £14 to 
the bank. The assets were estimated to realise £6865, from 
which had to be deducted £132 for preferential claims, leaving 
net assets of £555, and a surplus was thus disclosed so far as 
the creditors were concerned. The assets consisted of : piant 
and machinery, £177; fixtures and fittings, £13; cash m hand, 
£5: office furniture and fittings, £16; and stock-in-trade 
£114. Tt was reported that the company was formen 
in April, 1922, with a nominal capital of £2,000, of which 
£1.25 had heen issued and wae fully paid. It was pointed 
out that if the stock on the ргепивев was completed it might 
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realise more than the amount at which it was set down. The 
liquidator ‘added that he was endeavouring to dispose of the 
business as a gomg concern. A resolution was passed. eon- 
firming the voluntary liquidation of the company, with Mr. 
Neill as liquidator, The following are creditors :— 


£ : Е 
Berisford, J). & Son... .. 26 Potter, G. W., & Cu. .. 44 
Mould, А H., & Sons, Ltd. .., 98. Green, Martin ЖИ? . 18 
Р "не, G. М. vig - 2e. 17 Wright A Sons s es ta d 
Jordan & Son ts 2e паа 


Веи, Batrery Co., Ltp.—A meeting of members is called 
for July llth at 1, Great Winchester Street, E.C., to hear an 
account of the winding up from the liquidator, Mr. F. 
Wilcock. 

INSTITUTION OF ELECTRICAL ENGINEERS (incorporated under 
the Companies Acts, 1862-1867).—A meeting of corporate mem- 
hers and associates of the Institution will be held at the [n-ti- 
tution, Savoy Place, W.C.1, on July 19th, to receive the report 
and accounts of the liquidators, showing how the property 
has been disposed of, Кс. (All creditors have been paid. in 
full and the property of the old Institution has been trans- 
ferred to the Institution of Electrical Engineers, incorporated 
by Royal Charter dated August 15th, 1921.) 


Private Arrangements.—DoNatLb ALEXANDER MUNRO and 
JOHN JAMES Мок, trading as Munro, Moir & Co, 5, 
Endell Street, London, W.C., electrical dealers, &c.— 
‘the creditors interested herein were called together re- 
cently at the Institute of Chartered Accountants, Moor- 
wate Place, E.C., when the chair was occupied. by Mr. 
E. H. Hawkins, of Messrs. Poppleton, Appleby & Hawkins. 
A statement of affairs was presented by Mr. C. R. Dormer, of 
Messrs. Cooper Bros. & Co., C.A., George Street, Mansion 
House, London, E.C., which disclosed liabilities of £9,641, of 
Which £1,757 was due to the trade and £7,554 to cash creditors. 
‘There were also fully secured creditcrs for £342, who held 
security valued at £500. The assets totalled £1,154, from 
Which had to be deducted £193 for preferential claims, leaving 
net assets of £956, or a deficiency of £5,654. The assets con- 
sisted of: stock-in-trade £1,500, expected to produce £500; 
furniture, fixtures and fittings, £67; machinery, plant and 
tools, £95; good book debts, £332; return of part premium 
employers’ liability, £2 10s. ; and surplus from security in the 
hands of fully secured creditors, £158. The fully secured 
creditors Were the bank who held the lease of 8, Endell Street 
as security for their clann. The principal cash ‘creditor was a 
relative of one of the debtors, in respect of £5,000 advanced 
when the business was commenced, and he had since made 
further advances. The business was started in 1914, and since 
that date profits had only been made in two vears. Since 1919 
the losses had been increasing. The average vearlv sales had 
heen £5,500, with gross profits of about £1,400 per annum. 
The drawings had been very small. It was stated that the 
principal cash creditor was prepared to assist the debtors, and 
he had handed over £650 in cash which would ensure the trade 
creditors recpiving а mininuin. dividend of 5s. in the £. It 
was proposed that a deed of assignment should be executed to 
Mr. Doriner, and that the estate should be realised. A resolu- 
tion was passed expressing approval of the proposal. — The 
following are creditors ;-- 


£ 2 
Albany Manufacturing Co. e. wW Jones & Pordes, Ltd... mE 
Bailes, John ... "m es. 25 Littauer, James : ue e. Th 
Burn, George, Ltd. ee . 290 Langley, Shaw & Co: v e. 09 
Braby, Frelk., & Со, Led. e. TP Mair, Morris & Co., Ltd. ... "EE: 2 
Cooke & Segal, Ltd. bas 243. Midland Wire Cordage Co. .. 12 
Cooper Bros, & Со, 208 .. 93. Macintosh Cable Co., Ltd. e. 18 
Dobbs Bros ‘ l.i... - nis 19 Marston, Albert, & C O., Lul. M 12 
Edison Swan Electric. Co., Ltd. 14 Price, T, & Sons (Stampers), 
Evered & Co., Ltd. - ue М Ltd. m .. 2t 
kilis, Matthew, Ltd. "T e. 2 Planet Stamping Co. "n кел. т 
Fletcher, Abel & Sons р eS 030. Scottish Tube Co., Pads... e 0 
Guest, Keen & Neti folds e. 43. Steer, Josepn vus eee ‚УМ 
«Вп. Wilson $ tu ‘ Lid. .. 1! Snashall & Son i3 s. 15 
Grothe & Sobne ux . ‚. TE Standard Gas Fittings Cu Ltd. 17 
General Electric Co., Ltd. we Ho Siemens Bros. & Co. J. T .. 42 
Benn Bros, Ltd... n 2. ЧӨ Shaw, E. A. 7 ide 
Herbert Kershaw & Co, Lieb. 57 Twipy, € harles, & (5. E eo 40 
Hackett, T? & Sons - eo DG domes, Jos ph, & Sons, Lid... 15 
Harrison, G., & Sons 3]. United. Hinges, Ltd. Уе (EE 
H ac kleton, J. Ltd. a R Wilkins & Wright те s ES 
Initial Carrier Co... or .. 13 Whitehead, R. R., & Bros., Lid. 15 
Jobnsan & Jorge nsen 23 Wh:x ler, W., and Sons... dU 11 
Ironmonger |... А we 2. 8% Whitehouse, Wm., & Co., Ltd. 28 


SAM GEORGE WILKINSON, 25, Havelock Road, Harrow, late 
76. High Road, Weniblev, ‘electrician. —The re ceiving order in 
this matter was made on May 7th on a creditor's petition. 
The statement of affairs shows liabilities of £4,194, while the 
assets are estimated to realise £317, from which preferential 
claims of £24 have to be deducted, leaving net assets of £291. 

tor a detictency of £3,902. Debtor attributes his failure to bad 

trade. It appears that after having sold a business of his, he 
paid his liabilities; and with a balance of £100. commenced 
business in partnership with ancther as ап electrical engineer 
at 76, Eligh Road, Wembley. They traded as the Wilton Elec- 
trical Co.. and his partner, who was a practical electrician, 
Was to receive one-half of the profits and £3 a week as wages. 
No profits were, however, paid to his partner, who retired 
from the concern in December, 1422. There are some debts 
still outstanding which were incurred during the partnership. 
On March 23rd last debtor executed a deed of assignment to 
a trustee, who has been requested to render an account of 
his recel pts and payments. 


Trade Announcements. —Mr. Watson. of Messrs. W. G. 
Watson & Co., Ltd., electrical. engineers and merchants, 
Sydney, Australia, who 1s now in this country, informs us that 
as from July Ist, Messrs. SANDERSON, MURRAY & ELDER, LTD., 
of 2, Gresham Buildings, Basinghall Street, E.C.2, will rep- 
resent them as buyers and shippers under the personal super- 
vision of Mr. J. Maitland Jones, of Messrs. Turnbull & Jones, 
Ltd., electrical engineers, of New Zealand, and Mr. Holliday. 

Messrs. WHEELER & PEARCE have moved trom Cambridge 
Street to 218, Rockingham Street, Shettield. 

Mr. J. A. Ноор, sole partner in the tirm of Clarkson, Hood 
and Co., 45, Hope Street, Glasgow (representatives for the 
Ateliers de Constructions Electriques de Charleroi) has taken 
Mr. A. W. KILPATRICK into partnership. The firm's name will 
be unaltered and the firm will continue to act as Scottish rep- 
resentatives for Messrs. Watshaimns, Messrs. К. G. Lind & Co., 
and Messrs. Townshends, Ltd. 

Mr. WiLLIAM Brown has commenced business as an elec- 
trician in Barnes Street, Strathaven, with Mr. II. Mason as 
partner, under the stvle of Brown & Mason. 

Mr. E. A. Woop, of Aston Road, Birmingham, has opened 
showroom and sales premises for wireless sets, electrical fit- 
tings, and supplies at 105/7, John Bright Street, Birminghain, 
also а Scottish branch at 77, Gallowgate, Glasgow. . 


Catalogues and Lists.—THe ENGiisH Enectric Co., LTD., 
Queen's House, Kingsway, W.C.2.—Publication No. 456, de- 
scribing a new line of induction motors for medium and lurge 
outputs produced by this company. The information 18 de- 
tailed and well illustrated. 

THe GENERAL ErccrRIC Co., Lep., Magnet House, Kingsway, 
W.C.2.—Booklet B.C. 2,064, containing illustrations and prices 
of radio accessories. Catalogue Section V (3) and l'older. V 
1313 giving reduced prices of © Freezor " fans. Also Folder 
No. W 2,927, giving particulars of." invisible "" bell wire. 

THE LONDON BExuecrric Firm, Brighton Road, Crovdon.—A 
series of illustrated pamphlets, mainly reprints from the tech- 
nical Press, deseribing the firm's searchlights, cable drums, 
flexible couplings, and other products. 

THe Evectric Heating Co., Croydonu.— Illustrated and priced 
pamphlets dealing with." Elect" irons, kettles, fires, &c. 

Messrs. SHENTON & Co., LTD., 68 and 69, Shoe Lane, E.C 4. 
—Price list (No. C 23) of electrical accessories, including 
cables, adaptors, insulators, ironclad switchgear, lighting 
fittings, &с. 

Tur SrertinG TELEPHONE & Exnectric Co., Lrb., 210-212, 
Tottenham Court Road, W.1.—Publications Nos. 350 and 357, 
dealing respectively with the Sterling combined crystal and 
valve receiving set, and a multiple connector for. telephones. 
Illustrated and priced. 

Mr. М. W. Woops, 15-16, Railway Approach, London 
Bridge, S.E.l.— An illustrated pamphlet describing small 
batterv-charging sets—a.c. to d.c. and d.c. to a.c. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 96, 
Victoria Street, S.W.l.—June stock list of inotors and 
dv namos. 

Messrs. Н. E. AsHpowN (BIRMINGHAM), Lab., Perry Bar, 
Birmingham.—4A priced and illustrated booklet dealing with 
valve radio receiving sets and accessories. 

Piaaorr Castes & CoxpviT Co., 24, New Bridge Street, 
E.C.4.—A folder, designed on novel lines, giving trade prices 
of 600-megohm grade v.i.r. non-Association сарез, 

Мк. FREDERICK Prart, 23, Queen Anne's Gate, S. W.1.— 
Three illustrated pamphlets dealing with ^7 Vanwyk " small 
overload switches, ' Z " fuses, " Elkay ” electricity meters, бе. 

Messrs. FükMING, BIRkBY & GooDaLL, Lrb., Liversedge, 
Yorks.—A mailing card advertising "' Blo” insulating 
material. 

Foster ENGINEERING Co., Lto.. Morden Works, Wimbledon, 
S.W.19.—A fully-illustrated and priced catalogue of ironclad 
switeh- and fuse-gear, including explesion-proof and quick- 
make and break types. 

Messrs. C... A. Bresrkv, НАПЕУ & Co., Lro., Hope Street 
Lane Works, Cardiff.—A postcard illustrating, a new motor 
terminal box. 


The Boilermakers’ Lock-out.—.\t a conference of dele- 
gates. from the branches of the Boilermakers’ Society, held 
on June 6th, it was decided to intimate to the Shipbuilding 
Einployers! Federation that the members of the Society would 
return to work if time rates, instead of piece rates, Were con- 
ceded. This proposal has been made before, but the emplovers 
viewed it with disfavour. The executive of the Society asked 


for another meeting with the employers! representatives. 


In response to this request the emplovers intimated their 
willingness to meet the Society's representatives again, but, 
referring to the piece work wage basis, stated that it was not 
possible to grant differential treatment to the members of one 
unicn. ‘They further contended that there was no саве for 
arbitration, as the alterations were made under a fully ratified 
agreement between the Shipbuilding Employers’ Federation 
and the Federation of Engineering and Shipbuilding Trades, 
from which the Boilermakers’ Society has seceded. 


“ Not Guilty."—Defore the Common Serjeant, at the 
Central Criminal Court. on Tuesday, John Wyatt, 43, elec- 
trician, on bail, was found “ Not guilty” on a charge of 
forging an account book relating to a fund of the Electrical 
Trades Union, and he was discharged.—The Times. 
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United States Electrical Exports. —Preliminary figures falling off of revenue and consequent additional алас n, are 


муе the value. of the exports of electrical goods Irom the 
t nited States during the month of March, 125, as $6,244 2472, 
Which shows a considerable increase. over both the preceding 
month and the sume month of last vear. It is also nearly us 
great aa the total for Januarv, 1323. For the first three 
mouths of 193; the total electrical experts have been 
$17,095,933, as compared with $14.108,430 for the first quarter 
uf 1:622. 

Practically all classes of. electrical goods imaintamed their 
Position in March, very few showing decreases over the pre- 
ceding month. Gains have been sinl in apparatus lines, but 
have been moe inarked. m supplv and appliance. Items. 
FAectiie-dboeomotive. exports were SHLOS in March, as ceon- 
pared with $574,879 for January, and none an February. Fans, 
radio materials, wiring supplies, and insulated. copper wire 
and cable all show steady pains, The inerease in dans and 
various. doniestic. electric appliances marks the seasonal buy- 
ing from the Southern Непирһеге,—Сошшегсе Reports, 


The F.B.I. Royal Charter.—l he Federation of British 
Industries has been granted a Roval Charter of Incorperation 
by the Kiang. Миз i5 regarded as a tecopnition of the im- 
portant place that the F.B.I has won for itself in the hfe of 
the country. 


Local Exhibitions.— The Flectrical Development Associa- 
tion draws our attention. to the forthcoming exhibitions. at 
Stoke-on-Trent (September), Newport (October), and Lincoln 
(October). That at Newport will be on a rather larger scale 
than usual, the general conditions being in accordance with 
E.D.A. recommendations, and the tariffs and сег facilities in 
the district ju-Utying ample support by manufacturers. 


Electric Home-cleaning.—.X company which. combines 
the two virtues of the use of electricity and the emplovinent of 
ex-Service men is offering its service in. this season of spring 
cleaning. ‘This is the Electric Home Cleaning) Service Co., 
Ltd.. 507, Mortimer Street, WL which employs carefully 
selected and. tramed men and electric vacuum cleaners, and 
at à low charge пиел» the labour of keeping the home clean. 


German Imports into Australia.—.n Exchange Telte- 
graph. dispatch from Melbourne states that German Imports 
mto Australia during Mareb amounted to £60,000, including 
motor chassis, £12000; musical instruments, £10,000, 
machinery, £6,000; metals, Jewellery, scientilie: anstruments 
and cehenncals, £4,000 each. 


Book Notices.— И тген Weekly. Vol |. Nos. 1-5. Lon- 
don: Radio Press, Ltd. Price 6d. net each.— This new penodi- 
cal is edited by Mr. d. Scott-Tagpgart, F.Inst.P., and he 15 
assisted by a number of other well-known experts in the sub- 
jeet. The articles cover both the thecry and practice of the 
art of. cacho-telephony and telegraphy, and are written in a 
clear and not-too-ditticult. style. [hey range over a wide field 
und are very practical, 

“Electrice laft Equ pment for Modern. Buildings,” by R. 
Grierson; pp. xn dU; 90 figs. London: Chapman & Hall, 
Ltd. Price Jos. net. 

'" Central Electric Stations in Canada. Part IE—Directory ” 
(Water Resources Paper No. 33); 452 pp; 16 plates. Ottawa: 
Department of the Interior. This directory contains very full 
particulars. of 5826 stationis, of which 513. generate their own 
power, the remainder dealing with bulk supplies. The detuls 
уеп include : generating plant, svystein of supply, number of 
consutners, rates of charge, е. 

"A Fur Wage,” by E. Batten. Pp. ix £00. 
lsaac Pitinan & Sons, Ltd. Price 2s. td. net. 

An exceitent souvenir of their visit to the company’s works 
during the recent Suiminer. Meeting of the LE.E. was pre- 
sented to members of the Instituton by. the. Metropolitan- 
Vickers: Electrical Co., Ltd. This took the form of a brochure 
describung the firiià works and products, copiously has rated 
bv means of reproduced photographs and black-and-white 
drawings—altogether. an artistic production m keeping with 
the position occupied. by the firn ain. British electrical 
engineer. 

During the same meeting, the Chloride Electrical Storage 
Co, Ltd., alo issued) а well produced. booklet. проп its 
manufactures, showing the making of parts of accumulators, 
ахмат and packing, &c.. The subject is treated in. an 
interesting narrational inanner. and fully illustrated. 


London: Sir 


Trade Situation in Uruguav.—ln his report dated January, 
Mrs. Mr. E. A. Cleuzh, Н.М. Vice-Con-ul at Montevideo 
(Н.М. Stationery. Otice, ds. net), ain reviewing the present 
position, save that the two problems which Uruzuav has to 
face to-dav are the state of the national finances and the in- 
dustrial depression Which is so seriously affecting the Republic. 
‘The continuance of the depression of trade which has been 
wore or Jess universal since 1920 inevitably involves. Urnguav. 
Ut as true that the woel seascen opened. favourably and the 
market remained nrin and even improved, butat was an alle- 
viation und not a remeds of the situation, мисе the prosperity 
of thas pastoral country depends upon ats meat industry, 
LU rusas depends very largely upon the European market for 
the di-p sal of her gest, and. the diticultv experienced. in 
piae thts staple product of the country fias been the chief 
obtuse to а return to better conditions. Adverse exchanges, 


conditions which. make immediate recovery impussitie 
Nevertheless, Uruguay 18 economically sound ш all essentis.- 
and there is no doubt that she will react rapidly to any ani 
oration 1n economic conditions in. Europe. lie tania. 
ditheulties with which the country 15 at present struzgziitiz wil 
then be automatically reduced.” In. referring. to burbu. 
activitv,. which is on the inerease, Mr. Cleugh reinarkes that 
houses are being built now in a much more modern style, the 
old Spanish one-storey house with a central courts ard bern: 
abandoned ш favour of houses of more than one stores, wits 
ашре lighting, ventilation, and sanitary arrangements. Wath 
regard to nuports in general the increase an tlie. шош ы 
due to the slightly improved and stabilised exchange mituit n 
and the exhaustion of accumulated МоеКл. British trode, so 
lar as can be judged, shows an nuprovement over 11021, but as 
sO) below 1920, 7 Uruguayan iniporters have always spews 
themselves anxious for trade with the United. Kingdom, bu: 
they became discouraged by adverse exchange and frequest 
Inability. of British. manufacturers to meet Ше demands 
Latterly, however, their interest has been reawakened, ata 
хо long as manufacturers and exporters at home maintain their 
standards of production and show their desire to consider tue 
particular needs of this market, it is hoped that this interest 
Will be maintamed. Strongly competitive prices wall be met, 
however, In view of the strong bid being luade by Gerinianvy 
and the U.S.A. for this market, and Uruguayan dimiporters ate 
scrutinisting ecinparative. prices more severely and with jess 
bias than before.” It also appears that in many cases French 
and Ве!шап firins are cutting their prices very fine and are 
making a strong combination for increasing their. hold. upon 
the market, particularly in. electrical goods. 

“Germany has steadily increased her exports to this counts 
during the last three years... . The sale of German goot 
has been indefatigably promoted in this market and even 
means Of price and novelty employed to attract the Uruguavan 
nuporter. Germany's chief interest in. this market consists 
pull of chemicals, drugs and dyes and electrical goods, butna 
possible branch of trade is negleeted. and full advantage hs» 
been taken of the exchange situation." 

In general the market may be considered a favourable tied 
for British enterprise, but severe competition will be met wath 
and competitive prices must be quoted, The tastes of the 
market are worth studying and it should not be treated шеге, 
ач an offshoot of Argentina. "Ачау tbe. аррос 
of the £ sterling: renders competition dithcult. and it mav mt 
be thought that the present is the time for expending mori 
on propaganda and advertisement. On the other hand, there 
are indications that. the situation here may improve and 
fore competition will not be slow in seizing every opre- 
tunity, even at the cost of a temporary sacrifice," 


Colonia! Apprentices fcr British Works.—The Newcaste 
Chamber of Commerce has approved a suggestion that Colonial 
apprentices should be attracted to this country, so that when 
they. returned they could talk of British manufactures.— 
Financial Tomes. 


British Тгаде: Магк Applicatiens.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodzed. within. one month from the dates 
mentioned. In the case of foreign applications the names aud 
addresses of the British representatives are also given :— 

Air-Way. No 425,217. Class 6. Electric motors, electri: 
cleaning machines, &с. Air- Way Electrie Applance Со, 
615-622, Broadway, Toledo, Ohio, U.S.A. (Marks & Clerk. 
201-98, Lincoln’s Inn Fields, London, W.C). June 6th, Без. 

Electrotlo. No. 444,026. Class В. Instruments for the ele 
trical measurement of the flow and pressure of liquids. Burun 
Punglinson, Ruskin Chanibers, Seale Lane, Нин. June oth, 
1903. 

Magnet. No. 420,385. Accumulators, batteries, dry се, 
cables, induction coils, resistances, titted switchboatds, meters, 
telephonic instruments, &c., in. Class 8. No. 421,486, Accu 
пог, batteries, induction coils, magneto machines, deo. 1n 
Class И. No. 421,587. Electrical goods of ordinary пи m 
Class 13.. The General Electric Co., Lid., Magnet. Hon. 
Kingsway, London, W.C. June 6th, 1923. 

Melohuy. No. 434,116. Class 8.00 Apparatus for wire 
telegraphy and telephony. Walter H. Haves, 344, Кичеп 
Road, London, N.W. June 6th, 195. 

Relv-on-the-Relay (lettering and design). No. i452. Phe‘. 
sophie and scientifie instruments ш Class 8s, The Relay Aut» 
matic Telephone Co., Ltd., Marconi. House, Strand, Linden, 
W.C. June 6th, 1023, 

Fortevox. (lettering and. design! No. 48,05. 
Apparatus for use in. connection with wireless telegraphy ad 
telephony, W. Petrie Fraser, trading as Fraser x 8 
Assembly Work, Middle Lane, Hornsey, London, Ns. Juse 
Oth, 19:23. 

LK. (lettering and design). 


Class ^ 


No, 433,570. Electrical go ds m 


(Чал oS. Elkay Electrical Manufacturing Co, Lt). G 
Southampton Row, London, W.C. June 6th, ТЯ, 
Resiston. No. 436,041. Class 20. Electrical insulating sub 


&tanees of asbestos, писа, resin, oils or bitumen. ‘Tbe 
American Hard Rubber Co., 11, Mercer Sreet, New York. 
ELSON. (Haseltine, Lake & Co., 25. Southamoton Budding: 
Chancery Lane, London, W.C.). June 6th, 1152. 
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Constantinople Telephones.—According to a statement 
issued by the Turkish Press Bureau, based on official informa- 
tion from Angora, negotiations with various companies sup- 
ported by foreign capital are progressing, and an agreement 
has been reached regarding six concessions with British capl- 
tal, While negotiations with the Constantinople Telephone Co. 
аге proceeding favourably.—Reuter (Lausanne, June 7th). 


South African Electrical Trade.—The South African 
Mining and. Engineering Journal for May loth stated that the 
electrical business, owing to the increased building. activity, 
was fairly good, and prospects of improvement were better than 
they had been ror some time. 


For Sale.— Kirkcaldy Corporation Electric itv and Tram- 
ways department has for disposal two 250-h.p. Browett- 
Lindley Rd engines direct coupled. to Laurence-Scott 
150-KW generators, (See our advertisement pages to-day.) 

Edinburgh Electricity Department has for disposal 15 tons 
of clean scrap higii-conductivity copper. wire. 


Edinburgh Battery Contracts.—Messrs. Pritchett & Gold 
and E.P.S. Co., Ltd., have secured a contract for the supply 
of a new battery for the Dewar Place power station of the 
Edinburgh Corporation. The firm has recently completed the 
erection of two batteries. at the Edinburgh Corporation's 
Portobello station. 

G.E.C. Sports.—The fourth annual sports: meeting of the 
London establishments of the General Electre Co., Ltd., 1» 
to be held at the London County Ge Ground, Herne НП, 
S.E., on June 33rd. 


The Metric System in Russia.—The Ost Erpress learns 
that the metric systein, which the Russian post and telegraph 
authorities were to have introduced on June Ist, will also be 
adopted during 1923/24 by the big industrial works and later 
by the wholesale and retail trade. It is hoped that this 
system will be general in Russia. by 1927.—Reuter’s Trade 
Service. 


LIGHTING AND POWER NOTES. 


Asia Minor.—I]ypro-Evectric DrevELOPMENT.—AÀ group of 
German capitalists has applied. for a concession to erect hydro- 
electric power stations in Anatolia to provide electrical energy 
ter factories, Permission has been granted by the Turkish 
Government to the group to make prelnninary researches. 


Australia.—Victorta.—It is reported from Melbourne that 
a high-pressure line has been erected between Geelong and 
Colac, a distance of 20 тех, at the rate of a mile in two days, 
ети finished three weeks before the scheduled. time. 

NEW богтн Warks.—The New South Wales Railway Com- 
missioners have selected a site at Middle River, Marrangaroo, 
ior the erection of a power station to supply electrical energy 
to the railway and towns en the western line. The. station 
will eventually be connected up with Sydney. It is antici- 
pated that money will be available to proceed with the scheme 
at the commencement of the next financial year. 


Barrow.—l.,osN.—The Town Council is applying to the Elec- 
tricity. Cominissioners for sanction to the borrowing cf £4,520 
in connection. With the supply of electricity to the Anti-Cross 
Mine of the Barrow Heinatite Steel Co., Ltd. 


Billingham.—Srecian Onprg.— The. Urban Council has de- 
eided to offer no objection to the application by the Cleveland 
and South Durham Electric Power Ce. for a special Order 
authorising the company to supply electricity in the district. 
The proposed charge for electricity is Td. per KWh. 


Birkenhead.—[.44x.—The Town Council has applied to the 
Electricity Conimissioners for sanction to a lean of £1,700 
for the purpose of giving a supply of electricity to the pas 
works. The Council has received an tuquiry from Moreton 
Parish Council as to terins for the supply of electricity to the 
district. The electrical enzineer is to interview representa- 
tives of the Parish Council and report. 


Birmingham.—Yrak's Working.—The accounts. of the 
municipal electricity undertaking (engineer: Mr. R. A. 
Chattock) for the vear ended March ЗІМ last, record a total 
income from all sources of 1,044,123, which was almost the 
«ame as that of the previcus vear— £1,041,544.. The werking 
expenses were £500,542, as compared with £725,042. im the 
previous усаг, leaving a gross profit of £474,581. as against 
£316,802. Capital charges were higher— £373,933, as аран 
£312, 20l—but the net result was a profit of £107,100, a large 
Increase upon the profit for the previous year (£40,558). The 
surplus Was allocated as follows Го borough rate, £32.50); 
to renewals and special expenditure, £70,000; and to reserve 
fund, £24,600, The balanees of the last two funds are now 
£102,231. and £127,750. ‘The capital expenditure during the 
vear amounted to £391,559, bringing the total up to the end 
of the wear to £4,165,655.. The principal items were: 
machinery and plant, £221.026: and mains, £106,598. The 
sales of energy tctalled 139,465,153 kWh, as against 111,038,406 
kWh in 1921-22. 


Buxton.— Evectricity CuHarcres.—The Town Council has 
apphed to the Electricity Commissioners for authority to 
maintain the maximum charge of 94d. per kWh for electricity 
until March 3lst next, and to fix the maximum charge as from 
that date at 9d. per kWh. 


Continental.—GnEECcE.— The Greek Government has pro- 
clanned a competition for a concession for the exploitation of 
the hydro-electric resources of the River Voda, пеат Uladova, 
in Macedonia. The firin. securing the concession will have a 
monopoly of the electricity supply to the town of. Salonica 
und also to certain other districts in the vicinity. 

SARDINIA.—It is proposed to proceed with a storage hydro- 
electric scheme on the Tirso River. The flow for about eight 
months of the year is practically mil, but sufficient water can 
be collected during the remaining four months to provide a 
continuous supply of electricitv. The scheme includes the 
construction of a reservoir to hold 602,000,000 cubic vards, and 
an annual output of 50 million kWh is anticipated. А some- 
What larger project is that planned for the utilisation of the 
Coghinos river. to. produce 80. million kWh annually; this 
would also involve the, construction of a huge reservoir. It is 
stated that the power from these two schemes, supplementing 
that from existing stations, would. be ample to meet the 
requirements of the island for a considerable time. 

Latviag—A scheme is in hand for the erection of a power 
station near. Dahlen, and the Government and the munici- 
pality of Riga have agreed to undertake the work. jointly. 
The necessary funds аге to be raised by loans, concerning 
Which negotiations are already. proceeding with the Ministry 
of Finance. The construction of a canal and the power station 
is estiinated. to cost about one milliard. Latvian roubles, and 
the work will be finished in about three years. It was first 
planned to interest foreign capital in the enterprise by means 
of concessions, but the Ministry of Finance is of opinion that 
the erection should be undertaken with the country’s own 
means, Several foreign firms have submitted offers for the 
supply of machinery for the station.—Reuter’s Trade Service 
(Riga). 

Russta.—The Glavelektro (Chief Electrical Authority) is in- 
vestigating the central district of the Don Basin to tind the 
nest suitable site for a power station to serve the coal indus- 
tries, factories, and mines of the Petrovsk combination, and 
also to supply electrical energy to the town of Bachmut. The 
station will also have to serve as a reserve source of supply 
to the salt district of the Don. Along with this, it is intended 
to provide new electric mains amongst the mines over a total 
distance of 40 km., and a second line of about 30 km. for the 
distribution of current in the salt district. 

The construction of the electricity works at the peat field 
near Ekaterinburg, according to the plan for the electrification 
of the Ural, has begun. The chief. electrical industries 
authority is assisting to the extent of an investment of 400,000 
gold roubles. A share company has been fomned with a capital 
of 2,000,000) gold. roubles. The capacity of the station is cal- 
culated at 13,000 KW, and the construction will be finished in 
1925. 

Devizes.—OrvosiTION WITHDRAWN ~The Rural Council has 
decided to consent to the application of the Western. Electric 
Distributing Corporation, Ltd., for a Special Order to supply 
electricity within the Ccuncil's area. 

East Midlands Electricity District.—I.ocat Ixquiry.— 
With respect to the Electricity Commissioners’ provisional 
delimitation of the above-named area m October, 1920, and the 
scheme submitted by a conference of municipal electrical 
undertakers in the district providing fer the establishment’ of 
an Advisory Committee, in. connection with which the Elec- 
tricity Cominissioners held a local inquiry at Nottingham in 
January, 1923, the Commissioners give notice that thev intend 
to hold a second local inquiry at the Guildhall, Nottingham, 
op Tuesday, July loth, 1923, at 10.30 a.m., in order finally to 
determine the area of the proposed district. 


Huddersfield.—IsNovinv.— Тһе Electricity  Comnuissioners’ 
inquiry into. the contlicting. applications of the Corporation 
and the Electrical Distribution o£. Yorkshire, Ltd.. for powers 
to supply certain districts near Hudderstield. (vide Brec. Rev., 
June Ist, p. 555), was continued by Col. T. C. Ekin on June 
Sth. Mr. Beveridge, fer the company, testified. as to the 
ability of his. clients to carry out a scheme successfully by 
giving details of what had already been done by the company. 
The company considered that the rate of charge proposed. by 
the Corporation was too low and the ratepayers would have 
to sustain the resultant loss. The company could prcvide a 
supply much more. quickly and econemically than the Cor- 
poration. Mr. W. B. Weodhouse said. that in the course 
of the next. three vears the. Huddersfield station would be 
regarded as inetieaient. The. Corporation's profit. was much 
higher than that of the company. In his opinion a national 
supply would never be obtained by extending the municipal 
undertakings; the company was endeavouring to make the 
supply in. Yorkshire спе big scheme. On Mav 9th, Mr. R. 
Harker gave evidence to the same effect, but Mr. Miller, 
К.С... who appeared for. the Corporation, pointed. out that 
Huddersfield and other municipalities in Yorkshire had de 
veloped to a large extent some vears before the company had 
obtained its powers. The Corporation’s case was that it 
could supply energy at a lower rate than the company. The 
inquiry was then clcsed. 
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Irish Free State.—Yotaiw (Co. Cork).—In connection 
With the proposal to aotreduee electrie dithting, at a recent 
meeting of Che Corban Council it was stated that the estimated 
est of plane was £6300. The proposal was referred back fer 
consideration at the nest meenung. 


leigh (Lancs.). Yrsics WORKING. - Aecording to the ire- 
port ob tbe borough electncat enzinser (Mr. J. B. Huason) 
lor the year ended March sist last, the gross meome ot the 
underteking amcunted to 435,092, comparing with £20,691 in 
the previous year, the working expenditure. totalled £15,836, 
as against. £21050, leaving a gross protit of £16,556 (£5,701). 
The nnal result was a net pront of £5,000, comparing favour- 
abiy wath a loss of £273 m 0021-22. Meters costing £475 were 
provided out (1 revenue, and the net profit was sufficient to 
пасе the accumulated. detieits from previous years on the 
net. cevenne aod depreciation. and renewals accounts, while a 
balance af £673 Was transterced to the latter account. ‘The 
ener) sold increased from 2,252,659 kWh to 3,200,396 kWh. 

Londou.—4'itY or. Loxpoxn.—The City of London Retail 
Traders’ Asscemtion and. ether retailers carrying on business 
Within the confines of the City, are. petitioning the City Cor- 
poration to secure a reduction in the existing charges for elec- 
treaty, The. present хо charge in the City is, the 
petition states, eiilitpenee рег KWh, as compared with about 
half that price betore the war, and compares unfavourably 
with rates im ether parts of London and in. the. country.— 
The Timen. 

Hacksry.- The. Electricity Committee has fixed October 
Mh as the date for the formal inauguration of the 10,000 RW 
extension of the electricity works. 

Maidenhead.— loas. The Town Council has applied to the 
Electricity Cotumissioners for sanction. to loans of £38,000 for 
mas and £700 for services. 

Mold.— Кл. тиісіту Si rriy.— The Urban District. Council 
has requested the North Wales Power Co., Lid., to subiit a 
scheme for the supply of electricity to the district. 

New Zealand.— Power кином Mancauao.—The Hutt Valley 
Electiie Power Beard has in hand a scheme for supplying 
electricity im the Hutt Valley district; Power to an ultimate 
capacity of 2,000 KV A is to be supplied. from the livdro-electrie 
staton at Мапраһао. The estimated. cost. of the scheme is 
330,000. 


North-East Worcestershire.—Sercian Orber.—The /— Elec- 
tricity Cotmaissioners have nude a Special Order authorising 
the Shropshire, Worcestershire and Staffordshire Electric 
Power Co. to supply eleetmeity in the borough. of Droitwich, 
the urban districts of Bromsgrove and North Bromsgrove, and 
the rural districts of Bromsgrove and Droitwich. 


Nettingham.— Yrs Working.—The report on the work- 
Ing of the electricity undertaking for the year ended March 
Sst last shows a total revenue of £269,506. Working expenses 
totalled £152,108, leaving a gross profit of £117,107. After 
payment of duterest, sinking fund charges, бе, there Was a 
net. prett of £61,936, out of which £11,500 has been. placed 
to the relief of the rates and. £520,000 to the reserve fund. The 
number of KWh sold. was 20,101,526, an increase of 2,001244 
п the previous year. 


Price Reductions.—Reductions in the charges for electri- 
aty have been made їп the following districts :— 

CiurwE.—Electiicity for all purposes from 79 per cent. to 60 
per cent; above the pre-war rate. 

Тохвкірев.-- луна: From 8d. to 6d. per kWh. Power: 
A reduction of 2d. per KWh in the sliding scale and 14. per 
kWh in the maximum demand rate. 

WotrTHiNso.—lazhting: From sd. to Td. per kWh. 

CAMBRIDG --Cambrage Electric Suppip Co., Ltd.—Laght- 
шиг Frome 5d. to 7d. per KWh. Power and heating: 4d. per 


kWh for the first 1060 KWh per quarter and ddd. per kWh > 


beyond. The aditional charge of 1O per cent. ds to be with- 
drawn. 

South Devon.— Sirciu Orbi — Application has been made 
to the Ке. леи Corinnissioners by Mr. Ro Hartree, of Sal- 
combe, for a Special Order authorising bim to supply elec- 
tricity gn certain parts of. the rural districts. of. Kingsbridge, 
Totnes, and Newton Abbot, and the urban districts of Ash- 
burton and Buckfastleigh. 

Taunton.—Ytan’s М окка, Тһе Electricity Committee re- 
ports that after the paviment of working expenses, capital 
clarzes, cost of renewals, &e., there remains a net profit of 
ЖЕД for the year ended March 30st last. This. wath £722 
brought forward, makes an available total ef £4,725. Of this 
amount. Las is contributed. to the District. Rate and the 
badanee transferred to reserve, 

Thames Valley.—Srrciat Orpen —The Thames Valley Elec- 
trice Suppls Co, Eb, has applied to the Electiicity Commis- 
woners for a Special Order authorising it to supply electricity 
mothe borough of. Henlev-unon- thames and certain: parishes 
Ino the rura! districts of Henley and Wokinghain. 


Torquay.--Lows.— The Town Council has applied. to the 
Eiecetriaty Cominnsstoners for stnetion to a Joan of £90,143 for 
moons, power station Бип, Ac. The engineer has been 
authorised to purchase electiic cookers at a cost of. £200 for 
letting out on hre. 


Ulverston.-- ELECTRICITY IN BULK. —ln ccnnection with tr 
proposal to cbtain a bulk supply ef electricity frois t'-6 
Barrow Corporation, a canvass of the residents his proses 
eaUsfactory, and the Urban District. Council has decis dt, 
accept. the Corporation's terms for a supply. 

West of Scotland Electricity District. —Time EXtieNnsion. 
The date by which objections and representations with respect 


UO the proposed reorganisation of the supply cf electricity in 


the above-named provisionally delimited area must reach the 
Electricity, Commission. has been postponed a second. titiie— 
namely, from June 30th until December sist, 1923. 

Wimbledon.—Extrsxsion or. Matns.—The Electricity Coro 
mittee has recommended that the mams be extended aL 
various districts at a cost of £85,615. 


TRAMWAY AND RAILWAY NOTES. 


Aberdare.— Prvy Fanes.—The District Council has de. cite d 
to introduce penny fares on its tramway system as an experts 
ment for a period of three months. It Was pointed out at a 
recent meeting that there was а loss of £15,000 in spite «f 
the fact that £9,000 had been carried forward from revenue 


Accrington.—Ratutess Cars.—The Town Council has under 
consideration a proposal to run railless cars. 

Burnley.— Year's WorktnG.—We have received the balance 
sheet and the report cf the peneral manager of the {гаа ss 


Мг. Н. Mozley) for the year ended March З1МЇ last. The 


revenue i8 given as £170,000, and the working expenditure z- 
£133,100, The equivalent figures for the previous sear Were 
£163,055 and £144,032. The press profit of £47,500. tous 
compared with £15,420 1n 1021-22. This was entirely ab-or! s t 
by interest and sinking fund, rent for leased батлах, тосеп 
tax, and a sum of £10,474 transferred to the reserve, renewa.s 
and depreciation. fund, and revenue. balances due to the 
Borough Fund, year 1921-22, leaving a balance owing to the 
former fund of £56,000 and to the latter fund £30,751. 

Only about 6) per cent. of the permanent way has. ben 
relaid, and it. becomes necessary to provide £40,424. for thi- 
purpose during the current vear, but the rate of depreciatien 


can be lowered. The camtal expenditure remained at £253.34, 


as nothing was spent on this account during the year. 

The number of passengers carried increased. frome 19,1604, 7c 
to 21,749,624, and the number of carantes run from 1,522,755 
to 1,744,272. 

Continental.—Swerpen.—The Minister of Communications 
has submitted to the Riksdag the result of the inquis de 
inanded by the Riksdag as a condition of the appropriation ef 
kr. 3,000,000 for commencing: the electrification of the rart was 
between Stockholm and Gothenburg. Lhe Riksdag has ac 
cepted the report cf the Budget Cemuiuttee, and declares 
that it has no objection to the starting: of the electrification af 
the Govermnent thinks üt. “The Minister ermphasisecd the fact 
that the tti! cost of othe wok. originally estimated at 
kr. 105,000,000, had now been brought down to kr. 9,000 са 
and stated that he considered the present moment В 
suitable for conimencing the work.—Reuter’s Trade Месе 
(Stockholm). 

Lytham-St. Annes.—New Cars.—The Town Ceuntil has 
decided. to purchase ten new covered-top tramears at a cst 
of £1,535 each. 

[,oAN.—A pplication is being made to the Minttry of Trar-- 
port for sanction. to the borrowing of £2,000 fer extensions 
to the tramsheds at Squire's Gate. 

Manchester.—AGKEEMENT WITH StocKPort.—The lease for 
running the Corporation's tramears into Stockport has es 
pired, and the two authorities have agreed that mutua! con 
ning shali be exercised as soon as the Stockport Pewo Cotes. 
has completed its arrangements for new ears and ear shed 
secommodation, In the meantime the protits of the Manches 
ter Corporation's ears on the Stockpert route will Le stared 


Nottingham.—Yrarn's Working.— The report on the work 
ing of the tramway undertaking for the vear ended Manb 
sist last shows а total revenue of £400 1090) an ainerea-e of 
£41,229. on that of the previous vear. Working expenses 
amounted to £317,041. (£314,008), leaving across surplus ad 
£50007 (AAT STI). which has been disposed of as follows — 
loterest, stocks and loans, £15,037. capital charges, БОЮ ӨТӨ: 
reserve and renewals, £34,300: rehet oof the rates, £108 
The number of passengers carried was 61,791,190, an mierea 
af 6,408,044 on the previous year, 

South Africa.—Hurway — ErrcrniicamTioN — The generi! 
manager cf the South African Railwavs reports that steads 
progress is Беш made with the scheme of electrineation en 
the Natal nyun dine between Glencoe and Maritzburg. Enea: 
vations and concreting: for the foundations of the large power 
station at Colense are proceedings. 

West Houghton.—l ois SascrioNep.— The Urban Distint 
Council has received. the sanction of the Ministry of титр 
to the borrowing of £4,500) for widening Bolton. Bead ain «en 
nection with the scheme for laying a tramway track in. the 
district. 
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TELEGRAPH & TELEPHONE NOTES. 


Algeria.—TELEPHONE Service.—In view of the activity of 
French manufacturers of telephone apparatus in supplying 
home requirements, there may be an opportunity for British 
suppliers to participate in. the reconstruction of the Algerian 
telephone system in spite of the preference usually given in 
that French dependency to naticnal material. The local Mer- 
chants’ Association has petitioned the authorities in Paris for 
the modernisation and extension of the whole svstem. Delays 
on trunk lines are in particular a constant cause of complaint. 
It is proposed completely to revise the present system of 
charges for installation and service. The opinicn. has been 
expressed. that the construction. cf an entirely new system 
would be less costly than the repair of the existing system. 


Denmark.—TELEGRAPH EARNINGS.—The Danish Telegraph 
Department's operating Income for the October quarter of 1922 
Was 8,015,607 crowns, as against 3,720,191. crowns) during 
the same quarter of 1921; disbursements for the same 
periods were 3,138,040 crowns and 3.609.424 crowns respec- 
tively, showing a deficit for the 19223 quarter of 119,438 
crowns, as against a surplus of 116,767 crowns їп the corre- 
sponding quarter of 1921. Fer the period, April-December, 
1922, however. the income totalled 9,412,170 crowns, as 
against 10,594,030. crowns in the KRI period. The expenses 
during these periods were 9,246,585 crowns and 11,111,365 
crowns respectively. For the full three quarters, therefore, 
there was a surplus in 1922 of 165,555 crowns, as against a 
deficit in. 1921 of 217,285 crowns.—Commerce Reports. 


Uruguay.—Casie RiGuTs.—Mr. E. A. Cleugh, H.M. Vice- 
Consul at Montevideo, in the course of a report to the Depart- 
nent of Overseas Trade on the economic and financial con- 
ditions of Uruguay, points out that the country 1s served by 
the Western ‘lelegraph Co. und the All America Cables, In- 
corporated. During the year an arrangement was come to 
whereby the former company is to abrogate its exclusive rights 
im Argentina, Brazil, and. Uruguay in return for the abrogation 
by the latter company of its exclusive rights in Cclombia, 
Ecuador, and Peru. An Italian cable to South America has 
also been projected, but nothing further has been heard of it 
recently. The contract for the establishment of a sub- 
terranean telephone system in Montevideo is also suspended 
for the time being. Recent modifications of the rigid laws 
governing the installation. of radio-telephone and = telegraph 
stations have made broadcasting possible, thereby opening a 
new market for radio-telephone receiving apparatus. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Radio-Broadcasting.—Trst iN Сом, MiNE.—A test of the 
receiving. of speech and music by radio in a coal mine was 
carried out on Tuesday night last by Messrs. W. A. C. Smith, 
Ltd., Glasgow, at the Dykehead Colliery, Larkhall, and was 
attended by considerable success. An Ethoplione 4-valve set 
was fitted on a wagon which was placed on the cage. As the 
саре was lowered, tests were carried out at various depths. 
Near the surface results were poor, but as the depth increased 
the signals became louder up to a depth of about 150 ft. As 
the cage was lowered beyond this point, the signals became 
weaker. fn one of the galleries, at a depth ot 330 ft., the 
signals, although strong, were much distorted. Both. speech 
and musie, however, were quite inteligible. Further tests 
will be carried. out. 2 

COMMITTEE OF INoUIRY.—The Broadcasting Committee ap- 
pointed by the Postiiaster-General met again this week, Sir 
trederick Sykes presiding. Evidence was given on behalf of 
the Radio Association by Mr. Samuel Landman, hon. seere- 
tary, and Major J. Н, Beaumont, a member of the executive. 
These witnesses stated the views of the association, which 
represents the non-technical listeners.—The Times. 

SocleTy OF AUTHOKS.—Broudeasting was the chief subject 
discussed at the annual meeting cf the Ineorporated Society 
cf Authors, Playwrights, and Composers when the chairman 
pointed out that the Society had parted company with the 
theatrical managers who wanted to stille broadcasting. The 
Society would help the B.B. Co. if it paid a reascnable fee. 


Radio Traffic Control.—SuccEssrUL EXPERIMENT..—The 
Metropolitan Police authorities have reason to congratulate 
themselves on the results of their first experiment in con- 
trolling the road tratlic to Epsom Downs by means of wireless 
communication between a fixed post on the racecourse, it 
mobile post in a police tender on the road, and an aeroplane. 
The work was under the supervision of Lieutenant-Colonel 
Р. R. Laurie, head of the Trattic Department cf Scotland Yard, 
and Major T. H. Ушу, the engineering surveyor. and it is 
understood that the system will be further tested.—The Times. 


U.S.A.—' WIRED WIRELEsS."—The Pacific Gas & F'ectrie 
Co. has put into successful operation what is known :s the 
. "* directed wireless system of dispatching.” According to the 
Journal of Electricity and Western Industry, messages were 
transmitted between the Vaca-Dixon sub-station, near Vaca- 
ville, to the Pit River power house, some 2) miles apart. 
Specially constructed 50U-watt sending sets and standard Ken- 
nedy universal receivers were used. Sound waves are trans- 
mitted to the high-voltage power lines and follow the course 


of the steel tower lines in a straight line due north 120 miles 
from Vaca-Dixon to Cottonwocd, thence on a right-angle turn 
going SO miles into the Pit region. Tests were made at from 
10,300 to 23,000 metres. The energy is not broadcast, but 
travels in the vicinity of the transmissicn lines, and will not 
interfere with other sending or receiving stations. It it 
claimed that this is the longest system of its kind ever 
operated. It will be used for transmitting messages between 
power houses in the mountains and large centres of distribu- 
tion, and will be especially valuable in maintaining continuity 
cf service during heavy storms when other systems of com- 
munication are unavailable. The tests were made under the 
direction of Mr. J. P. Jollyman, chief of the division of hydro- 
electric and transinission engineering: of the Pacific Gas and 
Electric Co. A similar * wired. wireless” system of dis- 


,patehing has been in operation for several months on the lines 


of the Great. Western Power Co. between San Francisco and 
one of the company's main power houses at Caribou, on the 
Feather River, a distance of 168 miles. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW tn which the 
'* Official Notice "" appeared in our advertisement pages.) 


OPEN. 


Australia.—BnisBANE.—July 3lst. Postmaster-General's De- 
partment. Cable terminals.* 

Sypner (N.S.W.).—July 9rd. Department of Publice 
Works. Pumping machinery for the Glen Mines (N.S.W.) 
water supply, including electrically-driven pumps, switchgear, 
transformers, cables, and wiring, &c.* 

MELBOURNE. — August 7th. Pcstmaster-General’s Depart- 
ment. Telephone switchboards.* . 


Belgium.—]une 22nd. Municipal authorities of Guygoven 
(Province of Limburg). Establishment of a lp. electricity 
system in the town. Particulars (15 fr.). Е 

Municipal authorities cf Ixelles, Brussels, are inviting ten- 
ders for l.p. armoured cables. 


Birmingham.—]uly 2nd. Salvage and Stables Commit- 
tee. Installation of electric lighting and one 5-wire balancer 
set for the salvage works at Witton; one -wire balancer 
set for the Montague Street destructor works. (See this issue.) 


Bristol.— July 2nd. Docks Committee. Two 2-ton 
movable electric jib cranes. Mr. T. A. Peace, Chief Engineer's 
Office, Avonmouth Docks, Bristol. 


Canada.— Messrs. David Spencer, Ltd., of Vancouver, in- 
vite tenders for electrical lighting and power plant installation, 
approximately 1,000 kW, for their large departmental store. * 


Dumtries.—]une 19th. Joint Sanatorium Board. Elec- 
tric lighting, &c., plant and fittings for the sanatorium at 
Lochmaben. Mr. W. Arnott, electrical engineer, 163, Hope 
Street, Glasgow. | 


Dublin.—June 26th. Housing and Worksho s Supplies 
Committee. Electric wiring of 332 houses at Fairbrother's 
Field, Dublin. Specification from the City Electrical. Engi- 
neer. 


Electricity Department. Two- and 


Dundee.—]une 21st. ent 
(See this issue.) 


three-core and multi-core l.p. cable. 


Electricity Committee. Single-phase 


Eccles.—June 25th. 
(June sth.) 


a.c. watt-hour meters for 12 months. 


Edinburgh.—]une 25th. Electricity Supply Department. 
Three 3-phase transformers, e.h.p. and l.p. switchgear for sub- 
stations. (See this issue.) 


Glasgow.—June 18th. Corporation. Electric lighting 
installation for the Hawthorn: Street housing scheme. Mr. K. 
B. Mitchell, 75, Waterloo Street. 

July 30th. Electricity Department. Two 15,000-kW turbo- 
alternators and condensing plant, boiler house plant (eight 
boilers, eccnonmisers and accessories), h.p. switchgear, (Sec 
this issue.) | i 


Grimsby.—-Julv 2nd. Electricity Department. Two 
water-tube boilers, with eccnomusers. stekers, steel chimnev, 
&c.. one 1.000- КМ converter, one 250-kW converter, Lp. 
switchgear, cables, &e. (June oth.) 


Leeds.—Julv 2nd. Electricity Department. Single-phase 
and 3-phase, Scott-connected transformers. (June Ist.) 

July 3lst. Electricity Department. 10,000-kW steam tur- 
bine, three-phase alternator and exciter, and auxiliaries. for 
surface-condensing plant. (June &th.) 

June 2th. Education Committee. Electric lighting. of 
schools. Architect's Section, Education Offices, Calverley 
Street, Leeds, 
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London.—[I.iwüirru.—June 19th. Board of Guardians. 
Wiring for electric lizhting and tittinzs at the Lambeth los- 
pital, Brook Street, SE. Mr. Л. L. Goldspink, Clerk to the 
Guardians, Brock Street, Kennington Road, S.E.11. 

Leyton, E.—June 26th. Education. Committee. Electric 
lighting installation (about 90 points), Canterbury Road Boys’ 
School, Mr. J. H. Jacques, architect, 61, West Ham Lane, 
Stratford, E. 


‚ Manchester.—June Isth. | Rivers Committee. Electric 
lizhting installation at. the Davyhuline sewage works. Sec- 
retary of the Rivers Comittee, Town Hall, Manchester. 


Penkridge (Staffs.).—-July 5th. 
tion. Сит еее, 
lIn-titute. 


| Stafford County Educa- 
Installation of electric lighting at the Farm 
(See thas issue.) 


Portsmouth.—July 3rd. Tramways Committee. 
for 12 months, including electrical items. (June sth.) 


Rhyl.—June 19th. Electricity Department. Two 300-KW 
meter converter or. rotary sets, one. DO-KW do., do., hep. 
and Lp. switchgear, and alterations to Lp. board. (See this 
Issue.) 


Salford.—Julv 2nd. Electricity Committee. 33,000-V 
cables, nine 6.000-KV single-phase transformers, and one spare 
ditto; coal-conveying and ash-removal plant. (See this issue.) 


Municipal Council. 


Stores 


South Africa.—W iNbnork.— Dune 30th. 
Storage battery and equalising booster." 


Southend-on-Sea.—Light Railways and Electric Lighting 
Departinent. One steel surface tramear traverser, cne tower 
wagon (petrol or eleetrically driven), 20,000 tons of coal. 
(June. Ist.) 


Tunbridge Wells.—]une 23rd. Electricity. Department. 
Water-tube borers, stokers, and economisers; e.h.p. and Lp. 
d-phase oswatchboards: Scott-connected and 2-phase trans- 
formers; two ТКУ = turbe-alternators, with condensers, 
and air filters; steam, feed, exhaust, circulating, and drain- 
pipework. (June oth.) 


Uruguay.—Moxtrvipro.—July 
Works. General steres.” 


Warrington.—June 26th. 
und i.p. cable. (June sth.) 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry. Room), 32, Old Queen Street, S.W. 


]2th. State Electric Light 


Electricity Department. H. 


CLOSED, 

Bolton.—Tramwavs Committee. Accepted: — 

40 tram аг controllers.- -Enghsh Electrice Co., Ltd. 

Publie Health Committee. Accepted :— 

Installing el«tric wiring and fittings at the Borough Hospital. - Corpora- 
uon Елеси Fittings Depart nt. 

Bury.— he following contracts have been placed in con- 

pnection. with. the Chamber Hall power station, ciz. :— 

Bnyine-house floor girders. John Booth & Sons. 

Watr m for the nw 10,00 КАУ сига rnator.—Brightside Foundry 
and Enginieriny Co, 

Canterbury.—-Town Council. Accepted:— 

Water intake at the ена сиу works (£1,648). IL. С. 

Dover.—Town Council. Accepted:— 

New plant for the electricity: works (24,638) — English Electric Co., Ltd. 

Edinburgh.—l.ord Provost's; Committee. Accepted:— 

24 аз brake equipments to be used on cars in the northern part of thi 
cstv. British Vir Broke Equipnie nt Co. 

Glasgow .—Housing Committee. Recommended:— 


bisce at ins Масол at Cathcart Rood housing heme. (£537), — White, 
Ll ho.nson & Co. 


Fullar & Co. 


Electricity Committee. Recommended : — 


Bridge widening scheme at the. Corporations Dalmarnock. power station 
(ee [б & W. Anderson, Dot. 


London, — [vk Sty. — Electricity Comunittee. Recom- 
mended :— 
Pinte ctor, meter pump ond connections (€4300). fk, Hargreaves & Co, 
| ы 


Macclesfield.- Town Council Accepted: 
beo Блан LED f, wr ite, мај, amd accumulators for the АЧУ 
mreka фе. fey к М (Сиг 
: Matlock.—N tional 
Officers. Accepted — 


fasts! re cleri һи at conval sent hens 


Stafford.—Elec tricity. Committee. 

Ldn Wo rofteryeconserter at. tha electricity works 
Latr Co, bag 

Salisbury.—Town Council. Accepted: - 

ptas «йена ПИ! at the Council House (4£117)--Mr. А. Higin- 
иһ... 

South Айгіса. — агаа  Ereereriication.—The 

additional contracts bave been placed :— 


NS ODD sr TY tei smas co cine — Hubert Davies & Co.. Ltd., of Johannesburg. 

Caul rad astehandacsg piant for. power. station. — Robert. Dempster ind 
Sons, Ltd 

Cotuuatings water pipes —]. Hiakeboroush & Suns. Ltd 

€ - jan Kk wfeening porn “Rabe Kk A Мелк, L4. 


Association of Local Government 


елэ, Lul. Bolten, 


Accepted :— 
4335531 Бала h 


following 


JoHANNEsBURG.— Town Counci. Recommended :— 


5.000 «d. electric cable (£1,372). Telegraph Manufacturing Co. 

500 27.[t. steel lighting: poles (42.533); and 20 steel tram poles 2S CRP - 
Allen, Wack & Shepherd, Lid. 

2.000 Ge bars (£767). — Bline & Co. Ler. 

LOO 27-ft. steel lighting poles (£9) —H ubert Davies & Со., Lid. 

20 vas double motor bogie trucks (67,5. — Rane A Co, Ltd 

JU sets of electrical equipment (£21200) - South African General F wra 
Co., Ltd. —s.4.. Mining and Enugineirnng Journal, 


Torquay.—Contracts in connection with the power stat n 
at Newten Abbot :— 


l5 ton. trav lling eniing-room erone He») Smh, bed. 
Stecl work and buildings (Е, Моло м» A Mumby. 


FORTHCOMING EVENTS. 


Royal institution of Great Britain. “согу, June leth NC Vite iot 
Stree t. У. M 3 p.m. bos ture on ** Ммонис Верче ап, th ar INIT T = 
tins,’ bs Ми Ernest Ruthertord, F.R.S. 

Institution of Engineering Inspection. —W. Init o, Jute Ыт M 
Raval S ciets of Mis. John “ес Adelphi, We. Ac oy T pn i 
on *""Molb«ules, Acoms, and. Elecirons," b Mr. R. P Waser 

incorporated Municipal Electrical Acsoociation. -Jun 15h te cc А 
Scarborough. Annual Convention. 

institution of Meating and Ventilating Ensinccrs. Tu~! a., Jum [> 
At the Grand Hotel, Folkestone. Summer m i ang 

Tramways and Light Railways Association. -Ihuirsdos ond Fritas, jae 
2i«t and 22nd. Aahe Hotel Ме. горе, Swansea. Annual Congr ~ 

Chemical Society.— Ihurs Ll, June 21м. At Burlington House, Pr zs 
W. Ordian senne meeting. 

Physical Society of London. -Fiiday, June Rnd. NC ih баста Ce s. 
of Seiones, ош: Kensington, SW. M 9 p.m. Loan bs Pri t 
Hl rton. 
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DEPARTMENT, 


THB 


Wk have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
The letter of Mr. Е. V. Wood (Repulsion Metors) сөп. 
tains no address, Tt ne will write us again we shall 
be pleased to advise him. 


NOTES. 


Revival of the Batti- Wallahs.—To use the words of the 
secretary, Mr. М. Whitgift, © Now that the backwash of te 
war has left the gocd ship Batti-Wallah atloat and seaworthy. 
шапу of the old activities of the Battle Wallahs’ Societv ate 
to be resumed. At the meeting held in. April, Mr. Fdzar 
Barralet was elected. president. for 1923, with Mr. AL J 
Greenly as Vice-president and Мг. Whitzift (7, Coulter. Regd, 
Hammersmith, W.6) as hon. secretary. 4t was decided nct te 
hold the annual dinner this season, but it has been decided to 
revive the association with the sea. There is to be a surimet 
outing, a riverside garden. fete imn Xuzust,; and а visit tos 
new super-liner in the late autumn. On dune 30th. the Маале 
Visits the first motor-boat racing and regatta to be beld above 
bridges en. the Thames. A launch will. piek up visitors at 
Westminster Pier, leaving at ] o clock sharp lor. mnmieor.nz 
adjoining the British Motor Boat. Club's biat at Chele. 
Punchecn and. tea will be served on beard, and о reduce 
tickets are 175. 6d. each for members and men friends, and 
Is. Gd. for ladies. Tnimediately after the races the launch 
will proceed to Richmond, where dinner. tables will be re 
served at the Castle Hotel as required. 


Electric Washers in the United States.—The Utah Power 
and Таши Co. during March last sold) 1; ВАР washing machi 
Easy terms of Sl down and $5 a inonth were offered. and 
proved very attractive to customers, and the Ло фах campa 
was earned out by ob persons, with the amd «f a Lieta 
amount of advertising.— flectrical World, 


Appointments Vacant.—Shift engineer (£44). for tw 
Government. of Nigeria. Electric Light Deportinent; vimt. 
teachers of mathematics, mechanical engineering, and electrics. 
engineering, for the Paddington Technical Institute: керг 
switchbourd attendant and relief. shift enzineer, for the Raw 
tenstall Corporation electricity department; engineer in-Charce 

£250), for the Borough ot Bermendsey electricity depart erent, 
e.h.p. plumber-jointer (755.), for the Wolverhampton Corpora 
tion electricity department; foreman mechanic (£509), fir the 
Sudan Government Posts and Telegraph Department. (Se 
cur advertisement pages to-day.) 


(Continued on page 913.) 
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THE INSTITUTION 


OF ELECTRICAL ENGINEERS ON TOUR. 


Summer Meeting in Lancashire and North Wales. 


(Continued from page 898.) 


Ix the morning of the second day of the meeting, June 
6th, special tramcars conveyed the visitors to the Pomona 
Docks, where they embarked on two large steam tugs, 
аз the guests of the Manchester Ship Canal Co., and 
proceeded down the canal, viewing the swing bridges, 
iocks, and engineering features en route. The dock 
equipment includes hydraulic, steam, and 130 electric 
cranes capable of lifting froin one to | | 
seven tons, as well ав six electric 
grab cranes having a capacity of 
ә tons each, while at the Eastham 
lay-bye electrically-driven shear legs 
of 150 tons capacity are provided 
for lifting and replacing the tops of 
masts and funnels. 

The party disembarked at Barton 
and inspected the Manchester Cor- 
poration’s new electricity generating 
stution, which serves part of the 
South-East Lancashire Electricity 
District. It is the fourth station 
owned by the Corporation, and we 
hope to describe it next week. 

The Barton site is capable of 
eventually accommodating 150,000 
kW of plant, but certain limiting 
factors may preclude the develop- 
ment of that total. 

Amongst the alternative visits 
which had been arranged for the 
benefit of individual members was 
one to the 33,000-volt outdoor sub- 
station of the Corporation in Chorlton-on-Medlock, 
which is claimed to be the first large example of its kind 
in this country. All the oil switches, supplied by the 
B.T.H. Co., have a breaking capacity of 500,000 kVA, 
and are remotely-controlled, being operated by single- 
phase 240-volt motors, the operating circuits and a few 
emergency lights being supplied by two 50-Ah 60-cell 
Chloride batteries. 


lined with insulating material, fitted over the contacts 
and their function is to minimise the stress in the main 
tank sides and to assist in rapidly extinguishing the 
arc when the switch opens. 

Non-corrodible bearing pins are used throughout, 
and all iron and steel that is exposed to the weather 
is galvanised or. sherardised. 


Lightning arresters of the 


БЕКЕ АРА 
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Fia. 1.—DEPARTURE FROM MANCHESTER TOWN HALL FOR CLIFTON JUNCTION; 
COACHES FURNISHED BY LANCASHIRE UNITED TnaMWAYS, JD. 


He 
oxide-film type, with sphere gaps, are used for each 
transformer group. 

The 6,600-volt switchgear is of the concrete cubicle 
tvpe, the H-type oil switches having two separate steel 
tanks per phase. Auxillary busbars are designed so 
that апу feeder can be kept in service whilst its switch- 
gear is * dead "' for cleaning or other purposes. 
= There are three 8,500-kVA transformer groups, each 


Fic. 2.—TEA AT THE CHLORIDE BATTERY WORKS. 


The .33.000-volt duplicate bus-bars and isolating 
switches are mounted above a central gangway, 
mechanical operating gear being provided for the 
isolators. The bus-bars and conductors are made of 
14-1п. diameter copper tubing and coned couplings are 
employed for all joints and connections, thus maintain- 
ing a circular outline to reduce the corona discharge. 
The supporting structure is of reinforced concrete. and 
all the other apparatus is mounted on concrete plinths at 
ground level. The oil switches are of the tank type, 
with eompound-filled bushings and explosion chamber 
contacts. The chambers consist of an inverted steel cup, 


comprising three single-phase, outdoor, oil-immersed, 
self-cooled, 33,000/6,600-V transformers supplied by 
the Metropolitan-Vickers Electrical Co.. Ltd. Each 
transformer is provided with а conservator tank, 
chloride breather, and a distance electrical thermometer, 
the indicators being mounted in the control room. 
Two 125-kVA. 6.600/420-V, 3-phase, oil-immersed. 
self-cooled transformers supply the oil switch closing 
circuits and motor generators, and also energy for 
battery charging, station lighting, and for local distri- 
bution. A 428-kVA, oil-immersed, self-cooled, induc- 
tion regulator having a pressure range of from 6,270 
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t> 6.930 volts is used in conjunction with each main 
transformer group; they were supplied by the Oerlikon 
Co., Ltd., and are non-autoniatic, but have electrically- 
controlled, 3-phase, 420-V operating motors; double 
units are used to correct. phase displacement. 

Members were then conveyed in charabanes from 
Barton to Trafford Park, where luncheon was provided 
by the Metropolitan-Vickers Etectrical Co., Ltd., and 
the remainder of the afternoon was devoted to a tour of 
the works, which cover 130 acres, and the effective floor 
space in the shops amounts to 1,500,000 sq. ft. The 
normal number of emploves is about 9,000, and the 
generating station. which supplies power to the works 
has a norinal capacity of 4,000 KW. 

During the afternoon а number of members also paid 
& visit to the works of the Lancashire Dynamo and 
Motor Co., Ltd., at Trafford Park that extend over an 
area of some 150.000 sq. yards. There are about 1,000 
employes, and the manufactures comprise a.c. and d.c. 
generators and motors up to about 1.500 KW in size, 
and turbo-alternators up to 5.000 KW; in. addition, 
various combinations of motors and generators are built 
to operate as balancers, boosters, and motor generators. 

Both these works will be referred to again next week. 

After tea, which was provided at both works, mem- 
bers returned to Manchester by special tramears and 
motor-charabanes, and, as an alternative to the works 
visits, facilities were provided for those who wished 
to do so to attend the Northern. Lawn Tennis Club, 
where the North of England open. championships were 
being played. During the evening a reception at the 
Victoria University (Whitworth Hall) was held by Sir 
Н. A. Miers, Vice-Chancellor. 

The Laboratories were open for inspection on the 
Wednesday morning: the laboratories 
oO machines of representative types, many of which 
have been specially designed and all of which are set 
apart for purely experimental purposes. To many 
local firins, particularly Messrs. Mather & Platt and the 
Metropolitan-Vickers Electrical Co., the Department is 


contain over _ 


- 


indebted for valuable contributions towards the equip- 
ment of the laboratories. The courses of lectures, ex- 
tending over three sessions, lead to the pass and honours 
degree of B.Sc. in engineering, and during the past 
few years the average number of engineering students 
attending courses in this subject has been about ene 
hundred. 

The investigations conducted in the Electro-techni al 
Department since its inauguration have chiefly Lad 
reference to applied magnetism and alternating-curren 
measurements. The Department has also participated 
in industrial research, 

In the Municipal College of Technology the courses 
provided by the college lead to the degrees of B.Sc. and 
M.Sc. The work is laid out particularly to meet the 
special technical requirements of students and appren- 
tices in this highly-industrial area, and, in addition te 
about 500 day students, the college 1з attended by nearly 
0,000 part-time (day and evening) students. 

Tie Electrical Standardising Laboratory is equipped 
for the measurement of electrical quantities over a wide 
range. The High-voltaze Laboratory is furnished with 
plant mainly for teaching and research. It is also em- 
ployed for occasional conmercial tests. 

Work in radio-cominunieation is carried out, and the 
College station (OPQ) has six different aerials. T 
recelving equipment varies from a simple crystal circuit 
to a 9-valve елп. coupled circuit, with a wave-length 
variation from 300 to 23,000 metres; seven methods of 
transmission can be employed. 

During the stay in Manchester individual members 
who wished to do so were given an opportunity of 
visiting the offices of the Manchester Guardian to view 
the rotary printing presses and other machinery. It 
was established in 1421, and began its career as a weekly 
journal, but in 1855 it began to be issued daily. Ahont 
1868 it obtained its private wire to London. and al! 
the news between the two cities is transmitted by means 
of the Murray multiplex telegraph machine at high 


speed, (To be continued.) 


THE LANCASHIRE ELECTRIC POWER COMPANY. 


The Radcliffe Generating Station. 


THe above-named company commenced to supply elec- 
tricity IS vears амо from its Radelitfe generating sta-- 
tion, which was yisited by members of the Institution 
of Electrical Engineers. during the first Фау of the 
Nuniüner Meeting: it is опе of the ten. largest. under- 
takings in this country, whilst in respect of the efficiency 
of its power station. it has. attained a standard that it 
мау well be proud of. The capacity of its generating 
plant now amounts to 42.375 KW, the maximum load 
having reached 325,000 KW, the connections to the mains 
419,000 KW, and the output 100 million KWh per annwn. 
lun Pas ап estertor. view of the station. dt is built 
upon n reinforced-conerete raft on a site between the 
River Irweli and the foot of a high. steep hill; and no 
part of itis underground, 

From the railway sidings connected. with the main 
Lancashire and Yorkshire section of the L., M. & S. Riv., 
on the top of the above-mentioned hill; which is on a 
level with the roof of the generating station, coal is 
conveyed autoriaticallv into the bunkers by gravitv. 
The loaded coal wayons are hauled a short distance from 
the railway sidings by an electric locomotive, along а 
чагу parallel to the station (fie. 4): each wagon is 
tipped by ап electrically-operated гаш (fig. T), its con- 
tents falling into one of two steel bunkers, terminating 
In shoots and coal valves, located centrally over a double 
runway track that serves the portion of the 
boiler house, There are three runways on which travel 
steel trucks capable of holding 25 ewt. of coal each; ая 
each truck ts tilled from the bunker shoot it is released 
from the holding does and puns down an incline 


hiewer 


towards the boiler house (fig. 5) by gravity, gathering 
speed until it reaches а barrier across the гай» (which 
сап be seen in fig. 4) connected to a heavy pen- 
dulum by wire ropes. The truck picks up the barrier 
and carries it along, thus raising the pendulum, with 
the result that the speed of the truck is diminished, n 
stops inside the boiler house, tips its contents into the 
bunkers, and the return swing of the pendulum then 
drives the truck back again to its starting point. 

The whole of the coal-handling plant was supplied by 
Messrs, Babcock & Wilcox, Ltd. ; it deals at present with 
about 7.000 tons of fuel per month, and the 
operation 2х performed without or shock, no 
labour, except that of the man at 
being employed. Fiv. 6 15 a View of one of the newer 
firing aisles, while fig. 2 shows a portion of the newest 
section of the boiler house. in which overhead coal 
bunkers have not yet been. provided; consequently. th 
fuel is delivered to the stoker hoppers Бу маай side 
dumping trucks which run alone the boiler fronts and 
are filled from bunker shoots 1n the next bav. 

The ash is removed and deposited on adjacent land 
bv means of a ropeway of the jigback type, the rope 
being reversed for each journev made by the buckets 

The boiler house (fies. 2 and 6) consists of four tiring 
vistes, and has been equipped throughout bv. Messrs. 


whole 
noise 


the loading point, 


Babcock & Wilcox., Ltd. : it contains 24. ]and- type 
boilers, each (exeept the six originally installed 


rated at 30,000. tb. of steam per hour. The Green 
cecononiisers are placed above the boilers. The working 
меат pressure is 160 10. per sq. in., with a superhes 
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of 150 deg., and a final temperature of 520 deg. F., 
these comparatively low figures being adhered to in 
order to avoid the complications that would arise were 
the new plant to differ from the old. The quality of 
the fuel available has rendered the provision of forced- 
draught plant unnecessary, one  electrically-driven 


induced-draught fan and a short steel stack sufficing 
'* unit" of two complete boilers. 


for each 


Fic. 1.—RADCLIFFE POWER STATION. 


The whole of the generating plant and all the motors 
used in the station were supplied by the British 
Thornson-Houston Co., Ltd.; fig. 3 is a view of the 
turbine room showing the six main sets, the four 
original vertical sets not being shown; the capacities 
o* the machines in the order in which they were added 
are: one 2,500, one 3,500, one 4,375, one 6,000, and 


consuniption of 12.13 lb. per kWh produced. The 


generators are provided with circulating current pro- 
tective gear and automatic field-suppression switches. 
The surface condensing plant was supplied by Messrs. 
Worthington-Simpson, Ltd., each condenser maintain- 
ing a vacuum of 28.5 in, with the barometer at 3U in. 
when supplied with cooling water at a temperature of 
and dealing with 130,000 Ib. of steam per 


65 deg. F. 


Еіс. 2.—NEw  BoiLEns. 


hour. The main feature of the auxiliaries is that each 
condenser is provided with duplicate plant, either set 
being capable of maintaining the required vacuum at 
loads up to 60 per cent. of the full load. One set of 
auxiliary plant is driven by a.c. motors fed from the 
station bus-bars and the other by d.c. motors fed from 
independent house generating plant, which also pro- 
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Fic. 3.—TURBO-GENERATOR Room. 


two 10,000-kW. The last two turbines are standard 
multi-stage impulse machines running at a speed of 
1.500 r.p.m., and are coupled direct to standard 3- 
phase, 50-cycle, 11,000-volt generators, each of which 
is able to deliver 13,333 КУА normally or to carry a 
29 per cent. overload for two hours. The best efficiency 
ratio of 73.8 per cent. occurs аё $ load, with a steam 


vides the station lighting. &c. — The air pumps are of 
the Worthington hydraulic rotary type with centri- 
fugal operating pumps, and the water-circulating 
pumps are each capable of delivering 9.200 gallons per 
minute at a speed of 340 r.p.m.; the capacity of the 
latter enables one punip to do the work when the water 
is colder than usual. The River Irwell furnishes an 
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ample supply of water, which is drawn through revolv- have since been improved upon, and for the vear end | 
ing circular flat screens, electrically driven. March 31st, 1923, its thermal efficiency was 15.72 per 
All the swit ligrear Wis supplied Dy the British Thom- cent. and the fuel consumption 1.802 lb. per kV і 


son-Houston Co., 144. ; the 11,000- 
volt generated pressure is applied 
direct to the venerator bus bars, 
which are divided into two sections, 
interconnected bv reactance and 
protected with electrolvtic lightning 
irresters in each section, Two 
group feeders are connected through 


rim $8 "ч ILIRAN 


CITYS WITT 


isolating switches to each section of 


the menerutor bus bars. each group 


” 


supplying SIX feeders, there bein: 
24 outgoing feeders. Each consumer 


iN 
ET 


on tle System has an alternative 
source of supply, so that in the event 
of a fault one feeder сап be c hange «] 
over to another, provision also 


having been made for connecting 
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anv feeder through a test reactance 


when desired. The awit heear is of 


the cellular motor-controlled sprine l'iG. 4.—AUTOMATIC CoaL RUNWAY. 
operated type. The 
generated, or 1.55] 


Ib, per kWh de- 
livered to the 
feeders. Again, 


feeders are pro- 
vided with inverse 
time limit overload 


relays and instan- E 
tention must 


directed to the 
percentage of the 


т 
+ 


taneous earth leak 
age relays, while 


special discriminat 
total power gelr 


rated which is used 
in the station: for 
months at a stretch 


ing gear protects 
parallel feeders. 
Finally, a word 
тау be said about 
; nearly 97 per cent 


of the total elect: 
city generated has 
been delivered 
the feeders, a 
this figure is ex- 


operating results. 
N Otw і thstanding 
the low steam pres- 


киге апа tempera- 
ture emploved at 


Radcliffe the Elec- 


tric ity Comm i s- abe to rea 

А $ ч > ` -— $ 

sioners’ returns for 98.36 per cent. 
when the t 


the year ended 
March 31st. 1922, 
indicated that in 
respect of coal con- 


largest generating 
sets are carrying 
the full load regu 
larly, It is also 
Кто. 5.—Avtomatic Сол, Runway, worthy of note tl 

every saleable kWh was produced 
for the evaporation of only 14.33 


sumption and 


of water in the boilers—an extra 
ordinarily low figure which гей 
real credit upon Mr. C. D. Tait 
M. LE iisa the company’s engini 
and manager, and his staff, to w 
we are indeldad for assistance in t 
preparation of this article. Th 
British Thomson-Houston Co., [л 
and Messrs. Ваһсос К & W ileox, Ltd 
must also be thanked for the loar 
photographs from which the TEN 
panving illustrations were геј 
duced. 

The company operates under 
Acts of Parliament passed in 19 
1904, and 1906 respectively, a! 
territory of about 1,100 sq. ! 
served bv a network of 10,000-¥ 
trunk mains. The original pl 
consisted of SIX 160.10. press 
20.000 lb. capacity, Babcock iV \\ 
cox land-tvpe boilers and four * 
tical B.T.-H.-Curtis 1.500-kW, 
cycle, 3-phase, 10,000-volt tu: 


| і Bor t Hovs | ` \ ISLI generators, this pressure bei! L 
highest used in this country at 
! +4 ' » | ГҮ t b s + = . ч - ч ~ 
el ES M ; À e R liffe station was third time; it was chosen with a view to long-distance trans 
in Great Britain and first mission, overhead mains being the rule rather that 


in the South East Lancashire area. But the results exception in the early davs of the undertaking. Tle 
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company has interconnecting agreements with other chester Corporation. An order for a third 10,000-kW 
undertakings in South-East Lancashire, and is at pre- generating set has been placed with the British Thom- 
sent laying 33,000-volt interlinking mains between its son-Houston Co., Ltd. 


Radcliffe station and the new Barton station of the Man- 
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Fia. 7.—Coau WaGon TIPPLER. Fic. S.—COoNDENSER AND AUNILIARIES. 


AN ELECTRICALLY-DRIVEN WIRE ROD MILL. 


Messrs. Richard Johnson & Nephew’s Works. 


MEMBERS of the Institution of Electrical Engineers on steam; and in its latest development the firm has built a 
June th visited the Bradford Ironworks of Messrs. continuous wire rod rolling mill of a unique character 
Richard Johnson & Nephew, Ltd., wire drawers, of where the motive power is electrical. It is a new plant 
Manchester, for the purpose of inspecting their electric- of very considerable interest for dealing with large out- 


ally-driven wire rod 
mill, The firm has 
been established over 
150 years, and has 
from the advent of the 
electric telegraph been 
closely associated with 
all classes of wire for 
this service, both for 
land lines and sub- 
marine enterprises. 
Here was the birth- 
place, in 1860, of the 
continuous system of 
galvanising, a system 
which has been 
adopted in every gal- 
vanising wire works 
in the world. In 1862 
the patent was taken 
out here for the con- 
tinuous wire rod roll- 
ing mill. which pro- 
duced unprecedentedly 
long lengths of wire 
for telegraph and 
cable installations. In 
1861 the stvle of the 
firm became Richard 
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Johnson & Nephew, Fic. 1.—HEATING FURNACE AND MILL. 

and since then copper- 

rolling and wire-drawing plant has been added to meet puts of wire rod of various sizes, but mainly of No. 5 
the increasing requirements of the electrical industry. and No. 6 gauge. 


In all departments electricity has completely superseded An entirely new shop, approximately 560 ft. long 
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by 190 ft. broad, lias been equipped with modern devices 
lor handling a larre output of finished material. 
iig. 1 shows the centre and left-hand bay at the in- 
comming end oi the mall, from which the general lav- 
out of the heating furnace and mill is clearly seen. 

The heating furnace, Which lies lmunediately in front 
of the roughing train of the mill, is of the continuous 
type and is designed for 20 tons of billets 2 in. square 
by AN ft. long per hour. It 1% gas-fired, the gus being 
supplied from producers of the revolving grate type 
built below tlie ill «round level, ius seen on the left- 
hand side of ne, 4 

The mill is of the continuous type and is divided 
into a roughing train with ten stands and two finishing 
Two billets, 
issuing together from the furnace, enter the roughing 
mill simultaneously and are carried by two leading-out 
pipes to the remote end of the two finishing stands, 
Where one piece is returned to the right-hand and the 
other to the left-hand finishing mills. 

As the finished wire rod comes from the rolls, it 18 
caught by revolving drums which coil the rod, the 
coils being deposited by an hydraulic pusher on to a 
transverse convevor which, in turn, leaves them on a 
conveyor running the length of the shop, which carries 
them to the unloading bank. The operation is normally 
automatic from beginning to end, no manual handling 
whatever taking place at any stage of the process. 

The mill and furnace were designed by Mr. Jos. 
Phillips Bedson, M.Inst.C.E., late general manager of 


trains, each with seven stands of rolls. 
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Fio. 2.—Ove or Two 750-H.p. FiNisHiNG Mitt MOTORS. 


Messrs. Rii hard Johnson & Nephew, 
Ltd., son of the late George Bedson. 
of Manchester. who brought out in 
1862 the original patent for the con- 
tinuous NY ster of wire rod rolling. 
The mill can roll a 2-in. billet, 28 ft. 
long, weighing 364 1b., to a No. 6 
wire rod in a minute, and can finish 
two such rods at one and the same 
time and, if need be, In two 
different sizes. In this the mill is 
unique, Further, the gearing of the 
mall 1х of thie machine-cut, double 
helical tv pe, in cast. steel, which 
represents an important advance, as 
in the past bevel gearing has been 
used Consequently, the efficiency 
ої tlie gear Is Very high. 

The whole of the luv-out and erec- 
tion of the furnace and = electrical 
equipment Was carried out by Mr. 
Bedson в son, 
Bie, Amn BE. MULE. 

The roughing and two finishing mills are each sepa- 
rately driven bv cor 


drive being (through double-helical gear wheels running 


in an oil bath. 


«T LT t- speed J- phase motors, the 


The speed of the motors correspon 1» 


to the speed of one of the pairs of rolls, and the ratio 
of the wheels is such that the speed of the successive 
rolls is in the correct relationship with the varvin 


Fic. 3.—SuB-STATION SWITCHGEAR. 


speed of the metal. The roughiny- 
mill driving motor is of 2,750-h.p 
continuous output on a 6,600-volt, 
J-phase, 50-cycle supply at a speed 
of 500 r.p.m. This motor is shown 
in fig. 4, together with the barring 
motor behind it, which is used for 
setting the rolls. The over-running 
clutch between the two automati allv 
throws the barring motor out of 
gear when the speed of the main 
li^otor exceeds that of the barring 
machine, 

Each of the finishing mills ts 
driven by a 750-h.p., 3-phase motor 
running at 750 r.p.m., the arrange- 
ment of the drive being similar to 
that of the roughing mill motor. 
Fir. 2 shows one of the motors. The 


— 


Mr. N P. Bebon. Fio. 4.—2,750-H.p. Мотоң DRIVING Косоніхе MILL, WITH SMALL Barking Motor 


complete control of the mill 1х carried out bv operators 
on a platform in full view of the mill. 
of the central motor control panel are the levers which 


On each side 
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operate the hydraulic pushers for  unshipping the 
finished coils on to the conveyors. The motor control 
panel is equipped with a ‘‘ stop’? and “start push 
button for each motor, with an indicating lamp imme- 
diately above, and an ammeter reading the stator cur- 
rent between each pair of buttons. 

The pressing of a ‘‘start’’ button energises the 
Operating coil of the oil switch controlling the corre- 
sponding motor stator circuit, which closes, and in 
closing makes the circuit of an auxiliary motor attached 
to the starter. This runs up to speed and winds the 
blades of the starter into the liquid solution at a rate 
controlled by a eurrent relay in the stator current of the 
main motor. On reaching the ‘‘ full in” position of 
the blades, the auxiliary motor is automatically dis- 
connected from the supply and stops. The reverse 
action takes place when a ‘stop’? button is operated. 

Electricity is purchased. from the Manchester Cor- 
poration, and the incoming supply at 6,600 volts is 
dealt with in a sub-station, shown in fig. 3, which 
gives a good idea of the cell-type remote-controlled 
hand-operated switchgear. An auxiliary d.c. lighting 
board 15 provided, and the whole of the h.p. and other 
cable work between the sub-station and the motor houses 
is curried through tunnels under the works, the cables 
being supported by brick racks built into the sides 
of the tunnels. A motor-driven fan forces cooling air 
through the tunnels, the outlets of which are arranged 
underneath the motors. 

The reduction gearing on the mills was supplied. bv 
Messrs, David Brown, of Huddersfield, and the electrical 
plant was built at the Stafford works of Messrs. Siemens 
Bros. Dynamo Works, Ltd., which are now amongst 
those controlled by the English Electrie Co., Ltd. 

In conclusion, we have to express our indebtedness 
to Mr. J. P. Bedson and to the English Electric Co., 
Ltd.. for their assistance in the preparation of this 
article, 


NOTES. 


(Continued from page 936). 


Annual Outing.—The eighth annual outing of the Post 
Осе Engineering Department, Designs Section, took place 
on Saturday, June 9th. The party left the G.P.O. at l o'clock 
in motor charabanes, and proceeded via Uxbridge and Beacons- 
field to Burnham Beeches, where they enjoved a two hours’ 
ramble through the * little chaos of mountains and precipices 
covered with venerable beeches and other very reverend vege- 
tables," as 1t was described by the poet Gray. The party of 
85 was photographed after tea, and then returned via Stoke 
Pages (Where the church was visited) and Slough, the G.P.O. 
being reached at 9 o'clock. | 

Engineering Students at Sea.—While on vacation a stu- 
dent from the engineering faculty of Liverpool University will 
be carried on each White Star Line passenger steamer sailing 
frem Liverpool to America this Summer.—Iinancial Times. 

Accident.—.\t a Liverpool sub-station, on June 2nd, an 
employé named Geo. Philips was seriously burnt about. the 
abdomen and face. While he was inspecting a power board 
his watch chon came into contact with a fuse and caused an 
explosion. He was removed to the hospital. 

Inquest.—The question of regulations for ** live ©“ wires in 
populated areas Was raised at an inquest on June 7th at Eccles- 
feld on Allon Greensiith, who was killed by touching a 
"dwe wire after climbing a pole. The inquest had. been 
adjourned on May Tth following questions raised in Parliament 
about the Board of Trade regulations concerning “live” 
V Ires. 

The Coroner said he had communicated with the Home 
Secretary, and the matter bad been referred to the Electricity 
Commissioners, who informed him that the poles and wires 
had not been erected under any statutory authority 

The Ccroner advised the jury that in the circumstances 
there was no ground on which they could censure the people 
maintaining the wires, The wires had been up for 26 years, 
and it was the first accident that had occurred. ` 

A verdict of ©“ Death from misadventure " was returned, 


Service Notes.—During the refit of the Sheerness radio- 
telezraph station the light cruiser Birmingham will carry out 
the duties of the station. At the dinner of the Institution of 
Electrical Engineers, Plvimouth, last week, the quests passed 
а resolu tion of congratulation to Mr. W. McClelland, director 
cf electwical engineering at the Admiralty. on his inclusion 
In the fronours list, on the motion of Mr. P. A. Yapp, assist- 


© Chattock 


ant electrical engineer at Devonport Dockyard. Commissioned 
Electrician T. R. Brotheridge has been posted to the light 
cruiser Maidstone, submarine depot ship. Warrant Elec- 
trian F. L. weatherdon has been appointed to the Eagle, 
from the Ist inst. In a new development of army training to 
fit men for civilian life after colour service, boys, who are 
usually enlisted for service ав bandsmen, &c., will be enlisted 
for service as wireless operators and electricians. Vacancies 
for the above and other branches in which boys ean be utilised 
will be filled by competitive examination, The training will 
be free, and while undergoing it the boys will be maintained 
by the army and receive pay. ; | 

Fatalities.—4AXn Ayr pit bottomer, last week, went forward 
to switch on the electricity for the haulage motor of 
which he had charge when, for some unexplained reason, an 
explosion occurred and be was hurled witb great force against 
a brick wall, receiving fatal injuries. 

While working at the switchboard at Farnham electricity 
works, on June 11th, Richard Barham, works engineer, re- 
ceived a fatal electrical shock at 2,000 V. 


The Leeds Tramway Accident.—U pon the conclusion of 
the Ministry. of Transport inquiry into. the Churwell Hill 
disaster, the Leeds City Coroner last week resumed the inquest 
upon these who were killed. The driver of the car, who 
repeated. the evidence which he gave at the inquiry, stated 
that neither the hand brake nor the electric brake appeared 
to act. He was too upset to reverse his controller; he could 
not say whether he fell off the car or left it voluntarily before 
the accident occurred. Mr. Wm. Greaves, a consulting 
engineer, said that he had examined the brakes, of which there 
were ten-—four block, four track, and two electric—and found 
the near-side magnetic brake inoperable, causing a 10 per 
cent. loss in braking power. The hand-bruke ratchet was 
slightly worn. The works superintendent of the tramway 
department gave similar evidence, and said that he could 
find no indication that sand had been used. In summing up 
the evidence, the Coroner said that the aecident was probably 
due tothe circumstance, adinitted by the driver, that the con- 
troller was not reversed when the hand-brake failed to act. 
Knight (the driver) had suffered in the war, and was in a 
state of health which would affect his initiative. There was 
nothing approaching criminal negligence. The jury agreed, 
but in returning: its verdict of '" Accidental Death "" gave as 
its opinion that Knight failed in his duty in leaving the car. 


Birmingham Corporation Electricity Works.—OPENING OF 
NECHELLS POWER STaTIoN.— The visit to Birmingham on Tues- 
dav last of H.R.H. the Prince cf Wales aroused great enthu- 
sitsmt. He was welcomed to the city at the Town Hall in 
the morning; next he inaugurated the new generating station 
at Nechells, belonging to the municipality; later he laid the 
foundation stone of the Hall of Memory, in honour of 12,000 
Birmingham men who gave their. lives in the war; after 
luncheon, he inspected the Boy Scouts, Cadets and men of the 
Legion, the Government Instructional Factory, and visited 
several factories, including those of the General Electric Co., 
Ltd., at Witton, the Dunlop Company, and the B.S.A. Co. At 
each place there were scenes of great enthustasin. 

At the Corporation electricity works the approaches Were 
lined by 350 ex-Service men, other employés, and the wives 
and families of the employés. The ex-Service men were 
paraded under Col. J. W. Danielsen, D.S.O. 

As his Royal Ilighness entered the station, the great com- 
panion set to the 15,000-KW turbo-alternator he was to start 
was hushed. The Prince was accompanied to a small raised 
platform by Alderman J. B. Burman (chairman of the Elec- 
tricity Supply Committee), who had been presented by the 
Lord Mayor at the entrance, and who had presented Mr. R. A. 
(City electrical engineer) and Colonel Danielsen 
(chairman of the Finance Sub-Committee). 

Alderman Burman. presented. the following members, 
officials and advisers of the committee :—Councillor C. T. 
Appleby (chairman, Works Sub-Coninittee), Alderman А. G. 
idaway. Alderman A. R. Jepheott, M.P., Councillors H. K. 
Beale, P. H. Carter, №. B. C. Dean, and J. Fryer, Messrs. 
E. J. Jennings (secretary), FP. Forrest (chief. assistant engi- 
neer), L. S. Carr. (constructional engineer), W. B. Groves 
(mains engineer), P. R. Boulton (resident engineer). C. P. 
Sparks (consulting engineer), J. Alfred) Harper (architect), 
J. S. E. de Vesian (ferro-concrete engineer), and Paeut.-Col. 
Anthony Rowse (quantity surveycr). 

Mr. Chattoek then directed the attention of the Коха?! 
visitor to the telegraph indicator which stood on the platform, 
with which he was to give the signal to start up the set. The 
Prince turned the ondicater to © Stand bv.” and then sounded 
the “Start up ” bell. 

The Prince was presented by Ald. Burman with a silver-gilt 
model of the set he had started, and а souvenir bocklet 
descriptive of the undertaking was handed to him by Miss 
Winifred L. Chattoeck, daughter of the engineer. 

The Prince walked round the turbo-alternator and asked a 
number of questions concerning it. Next he signed the 
visitors’ bcok, and concluded his formal task by unveiling a 
bronze plaque commemorating his visit. Не made a more 
detailed review of the ex-Service men as he passed to his car. 

A large number of well-known engineers, chairmen of com- 
mittees, &c., from all parts of the country were present at the 
ceremony, including Sir Harry Haward, Mr. F. Gill (president, 
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I.E.E.), Mr. S. L. Pearce, C.B.E., Mr. В. B. Mitchell, Mr. 
S. T. Allen, Sir T. O. Callender, Mr. C. R. J. Parkinson, Mr. 
C. H. Yeaman, Mr. J. C. Vaudrey, and Mr. W. B. Woocdhouse. 


An illustrated description of the power station was published 
in our issues of Мау 2th and June Ist, 1923. 

During the afternoon the Prince paid a visit to the works of 
the General Electric Co., ltd.. at Witton. 

The road approaches to the works were most effectively 
decorated: indeed the works were in festal garb. At the 
Magnet Club House the Lord Mayor (Ald. David Davis) pre- 
sented Mr. H. Hirst, chairman and managing director, who 
in turn presented Mr. M. J. Railing, director and general 
manager; Dr. А. H. Railing, director and manager, Witton 
Works; Mr. W. Н. Heaton, works manager, engineering 
shops; Mr. W. E. Simmons, inspector, switchgear works, an 
emplove of 39 vears! service; Mr. J. Gibson, foreman, carbon 
works (2 vears); Mr. G. E. Goodison, operative, engineering 
works (27 vears); Mr. W. Hulme, operative, engineering works 
(20 years); Mr. W. Kilner, engineering works (26 years); Mr. 
E. G. Oten, superintendent of the winding department 
(25 years); and Mrs. Matty, operative, carbon werks (20 years). 


Е a fei EE d І 
Eg 4 eee, — e  —À—— 


C.T.S. greeting at entrance to The Prince starting the set, with Taking leave of Mr. Hugo Hirst аг, 
Nechells Power Station (courtesy of Mr. R. A. Chattock. G.E. Co. staff at the Magnet Club. 


Callender's Cable ( о.). 


The май and work people of the company Were assembled 
along the route and in the vicinity cf the Club House, and a 
welcome, marked. by great patriotic fervour, was accorded to 
the Prince. ‘The visitors inciuded many engaged in the elec- 
trical andustryv, and the Mavor and ‘town Clerk of Sutton 
( oldtield [he Piince made an inspection of 1,000. ex-Service 
pen emploved by the hirin, who were ranged on a piatiorm 
In iront of the Recreation Ground. 

His Royal Highness had a few minutes’ chat with Mr. 
lH lirst., to whom he expressed his regret that he had not had 
an opportunity of making an inspection of the works. He 
hoped to do so on some future occasion, as he had seen that 
da mui h to impress him regarding the pene ral organisation 
of the works, and the good feeling. existing. 

Legal.—Cise SrrTLED.— Тһе case of X.G.L. Syndicate, 
htd , against London Electric Supply Corporation, Ltd., which 
alleged different charges to different consumers, was to have 
been heard by Mr. Justice Astbury im the Chancery Division 


en Wednesday. Mr. Luxincore, K.C., for the ратй, suid 
he desired to relieve his. Lordship of trying the case The 
parties had come to termes, and he need not trouble his Lord 
“hip Wath them, except to say that there was an agreement 
1: the paient ol the рни coats Which were to be taxed 
! i the pirties Шеге], indi £o which was paid Into 
Court as security for costs by the ратй would be released 
and a out to the plamtifls’ холест» Мг. Crou Hende 
«4i, A C., who appeared for the defendants, agreed Ні 
| ord lip granted an order embod sing the terms of settlement 

The Wimbledon Affair.—.M a meeting of the General Pur 
poses Committee of the Wimbledon Corporation, communica 
tions received by the Mavor regarding the dismissal of Mr F 
| hers п», WhO Pave evidence on behalf ol Mi 1. Г D11111D 50D 
Lee an his recent under action ere considered. It was 
stiti that an 1214 the Counen had conferred upon the be rough 
‘ | en о { І ol the « DON in t! electri 
"ET ri nt T that t pt electiadi 4 HT M 
the exercise of that p г. had disnussed Mr. Jenkins, a 
\ | Mother eme lhe Committe decided net to pass 
апу l uton om tlie matter Moving the adoption of the 
Coninmittee в report at the Council meeting, Ald. Bathgate 


aiid that, so far as he was aware, the men were dismissed 


because there was no work for them. The committee's 
minutes were approved by 16 votes to 7. 

No appeal having been entered in respect of the slander 
action, the Wimbledon Borough News congratulates Mr. Tom- 
hnson Lee on the jury's verdict—'' A complete exoneration 
from the gross slanders which had been circulated against 
him and the charges recklessly and lavishly made in the 
course of the case." It says: " The Wimbledon Borou zh 
Council and its methods have been made a by-word, and the 
ridicule and contempt which they have provoked are reflected 
from the Council to the town which it represents. The 
episode is a shameful and a disastrous chapter in our muni- 
cipal annals.” 

The Journal of Scientific Instruments.—The preliminary 
arrangements in connection with the regular publication of 
the Journal of Scientific Instrumenta have now hoes made һу 
the Institute of Physics, in co-operation with the National 
Physical Laboratory. The special attention of those workers 
who have new designs for instruments 18 called to the fact that 
the Journal is to serve as a medium of publication of detailed 
descriptions and critical surveys of the behaviour of such 


instruments. Original papers or laboratory and worksh: p 
notes dealing with the practical or theoretical aspects of 
scientific instruments should be sent to the Editor, Dr. John 
S. Anderson, The National Physical Laboratory, Teddington, 
Middlesex. 


The Ultramicrometer.—In a letter to Nature for June 2nd. 


4 


Mr. John J. Dowling, of University College, Dublin, is-s 
practical hints regarding the construction and use of his 
recording ultramicrometer, which was exhibited at the British 
Association meeting last year and briefly described in our pages 
at the time. It comprises a three-electrode valve connected 
to an oscillation circuit in which the condenser takes the form 
of two parallel metal disks, the distance between which can 
be adjusted by means of a fine micrometer screw. In the 
anode circuit is à. sensitive galvanometer, the reading of which 
varies an correspondence with the capacity of the abo. 
mentioned condenser, the relation being rectilinear within 
lnoits. Under suitable conditions described in the letter larce 
deflections are obtained for minute displacements of the con 
denser plates, and imfinitesimial movements of the latter can 
be measured. 

Electrification and Electrocution.—In a recent issue ef 
l: lectrical Me rehandising a protest I^ made against the pracik e 
of American nev Sp pers of giving prominence to the electi 
сне of criminals, and emphasising the deadly nature of 
electricity, Itis thought that this entirely counteracts adver 
иеп, perhaps on the same page, pointing out the safety 
ol electrical appliances; and is undesirable negative publicits 
The protest is made not merely against the publication of such 
details, but also against the whole practıce of electrocut 
[he total abolition of this form of capital punishment 18 advi 
cated, and the journal says that one electrical man, now 
governor of Oklahoma, has officially refused to permit elect: 
cutions in his State, and last month commuted the sentences 
of six cruninals sentenced to die by electrocution.” 

A Novel Electric Sign.—ConnrcrioN.—In the note beann: 
the above heading in our issue of June 8th, we were incorrect 
in stating that the cables were supplied by the India Rubber, 
Gutta Percha and Telegraph Works Co., Ltd. The firm in 
question 1s the New Gutta Percha Co., Ltd., of Greenwich, 
whose '" Pernax ' insulation is emploved in the cables. 


o 
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China's Electrical Problems. — In а paper read at 
Shanghai in April, reported in the China Press, Mr. H. B. 
Pierce, of the International General Electric Co., reviewed 
the present position of electrical development in China. He 
excluded the Shanghai municipal electricity undertaking and 
‘the French power plant from the scope of his pauper, stating 
that at present there were 205 recorded stations and up-to-date 
information was not available in respect of all of them. He 
found that there were 54 stations with capacities less. than 
100 kW; 51 were from 100 to 1,000 kW ; and 41 were of greater 
capacity than 1,000 KW. — Their. total capacity was about 
165,000 KW. (The Shanghai undertaking has abcut 120,000 KW 
of plant.) The plant installed came from various countries 
and chiefly on this account a great many different voltages 
and frequencies Were met with. Thirty-two stations had 
-eyele machines, representing 81,700. KW : 54 were 60-cycle 
stations (65,000 kW); 25 generated d.e. (4,000 KW); two gene- 
rated at non-standard frequencies (10,000 KW); and the sys- 
tems of the remainder were not. known. The problems of 
Inadequate equipment and poor voltage regulation were very 
serious; In many cases a 20 per cent. variation was frequent, 
and in only six cases out of 25 were regulations better than 
10 per cent. reported, The excessive voltage drop ex- 
perienced in many systems caused a great deal of trouble, and 
steps should be taken to counteract this in the interests of the 
Welfare of the industry. 

Ships’ Electrical Auxiliaries—In а recent article in 
Marine Engineering, Mr. Walter Thaw, general engineer of 
the Westinghouse Electric and Manufacturing Corporation, 
gave some remarkable figures, showing the economy of elec- 
trical auxiliares on ships. He remarked that actual test data 
are available which show the fuel consumption of reciprocat- 
ing steam Winches to be more than twenty times that of elec- 
tri: Winches supplied. with power from Diesel-driven. genera- 
tors urder practically identiesl conditions of handling. Other 
eases show the ratio to be in the order of 12 or 14 to I. 

Analyses indicate that in the ease of an ordinary cargo ship 
there is a saving equivalent to between £23,000 and £5,000 һу 
the use of electric winches, due to fuel economy alone, not to 
mention the economy in maintenance, the more expeditious 
handling of the cargo, and other verv desirable advantages. 

As the reiiability of electrical auxiharies on ships is fome- 
tines que tioned in this country by those who have no ex- 
perience, Mr. Thau's comment that “oat is doubted whether 
anyone would question the reliability of electrical apparatus 
for deck service," shows the general feeling on this subject 
In America.—Motor Ship. 


INSTITUTION NOTES. 


Illuminating Engineering Society.—The annual meeting 
of the Society took place on May 24th, Mr. A. P. Trotter pre- 
siding. The report of the Council contains а review of a con- 
siderable amount of work. The discussions during the past 
session have dealt with an exceptional variety of subjects, and 
opportunities have been taken for co-operation. with kindred 
societies. [t is proposed to form a small joint conimnittee, on 
Which educational authorities will be represented, to consider 
the framing of courses of instruction on illuminating engineer- 
ing, and the preparation of a suitable textbook for students. 

Following the presentation of the annual report an interest- 
ini paper was read by Dr. J. F. Crowley on " The Use of 
Synchronously Intermittent Light in Industry." It is well 
known that when moving machinery 1s illuminated by alter- 
nating-current ares strobuscopic effects are apt to be produced ; 
the effect becomes far more striking when one utilises a neon 
Іар, as in this case the light ceases instantaneously with the 
cessation of the current. Dr. Crowley showed how, by means 
of a disk with varied patterns, illuminated by a neon lamp 
operated by current in synchronism with the motion, to aster- 
tain the speed by noting the particular pattern on the disk, 
Which appears to be stationary. This is a familiar device, 
The use of an oscilloscope, comprising а neon. lamp fed by 
alternating current from a sinall iiachine run from the moving 
machinery to be studied, has had other striking applications. 
The evelical variation. in the light ean be varied within wide 
limits by adjusting the circuit, and the light is quite powerful 
enough to be used in practice. By. adjusting the period of 
light. fluctuation one can arrange that the moving iaachinery 
illuminated. by the intermittent light appears staticnary, or 
“crawls 77 at a very slow rate. Hence one ean observe with 
the eye operations that would be completely invisible bv 
steady light. A tachometer based on the frequency principle 
was also shown. 

The oscilloscope has many useful applications, and in some 
factories where there is much quick-running machinery as 
manv as twenty of these devices are in regular use. In the 
textile industry it is likely to prove of special value. In ordin- 
агу circumstances it is, of course, quite impossible to examine 
the actual movements of the machines. One only observes 
that on a particular machine the threads tend to break or 
become entangled and one can only make adjustments on the 
"hit or miss” principle until the defects disappear. But 
with the aid of the oscilloscope one can trace exactly the 


slowed-down motions, ascertain what happens when a break- 
age occurs, and make adjustinents and see the process cor- 
rected. 

Following Dr. Crowley's paper a demonstration was given 
by Mr. Р. R. Ord of the Nutting-Hilger spectro-photometer, 
and its use for the comparison ot natural and artificial day- 
light. A number of curves were thrown on the screen, show- 
ing how widely some so-called "artificial daylight ° appliances 
depart from average daylight, und illustrating the value of 
accurate tests. By an extension of the apparatus allowance 
сап be made for variations in the intensity of the natural day- 


я while an experiment is in progress. 
a 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
koep readers of the ELECTRICAL. REVIEW posted as to their 
movements. 


Mr. John. Varley having retired from the. board of Cal- 
lender's Cable & Construction Co., Ltd.. Sir MALCOLM FRASER, 
Bart., G.B. E., and Sir Ernest WitriaM Moik, Bart., a director 
of Messrs. S. Pearson & Son (contract department), Ltd., and 
other companies, have been elected directors. 

According to а Scottish newspaper Mr. JaMrs. DALRYMPLE, 
the general manager cf Glisgow Corporation Tramways, lias 
been invited to attend the annual convention of the American 
Electric Railway Association at Atlantic City in October next. 
At the same time he has been asked by the United States Steel 
Preducts Co, as its guest, to Investigate personally the 
Working conditions at its quills, in view of the criticisms 
Which have been made арат them. The company is а con- 
tractor to the Corporation for the supply of steel rails fcr 
the tramways department. These invitations have been before 
the Tramways Committee, which has recommended to the 
Corporation that Mr. Dalrymple should attend the convention 


only. 
The Wimbledon Council last week adopted the committee's 


recommendation respecting. the increase of the salary of the 


borough electrical engineer, Mr. A. E. MCKENZIE, from £1,000 
to £1,250 this vear, and to £1,500 next April if the net profits 
enabled the price of electricity for lighting to be reduced as 
stated in the ELECTRICAL REVIEW, Mav lith, p. 747. A number 
of amendments were defeated after discussion. 

The salary of the tramway manager to the Edinburgh Cor- 
poration, Mr. R. Picher, is to be increased in three annual 
increments of £100 each by £300 per annum. 

Mr. A. C. МсСогм, M.Inst. T., Parliamentary. Assistant to 
the General Manager of the South African Railways, has been 
appointed Secretary to the South African. Electricity Commis- 
sion. 

We are pleased to inform our readers that Mr. C. H. 
WoRDINGHAM, who was taken suddenly al with an acute 
attack of gastritis at St. Stephen's Club, Westminster, last 
Saturday week, is progressing quite satisfactorily. 

Mr. G. Leste DENNIS has resigned his position as charge 
engineer at the Gloucester Corporation electricity works to 
take up a similar post with the West Gloucestershire Power 
Co., at its new power station at Lydney. Upon leaving he 
was presented by Mr. F. H. Corson, on behalf of the staff, 
with a sult case and a silver pencil. 

At a recent meeting of the directors of Messrs. W. Canning 
and Co., Ltd., two new members were appointed to the board, 
namely, Mr. A. BUTCHER and Mr. P. Вкотнектох. Mr. But- 
cher has been connected with the company for the last 25 
years, and is responsible for the output of the company’s 
well-known polishing materials. Mr. Brotherton passed from 
the sales managership of the engineering side of the business 
to represent the company outside, and has been one of Messrs. 
Cannings representatives for many years. 

The board of Sir W. G. Armstrong, Whitworth & Co., Ltd., 
has appointed. Lt.-Col. C. F. Нітсніхѕ, D.S.0., M.I. Mech. E, 
general manager of the Elswick Works, Newcastle-cn-Tyne. 

On June 2nd Mr. Hird, the general manager of Messrs. 
Siemens Brothers & Co., Ltd., presented Mr. R. H. Pret, in 
commemoration of his 50 vears’ service with the company, 
with a gold маќ bearing the following inseription :—"' Pre- 
rented to Reginald H. Peet, Esq., by his colleagues as a mark 
of appreciation on completing his fiftieth vear on the staff of 
Siemens Brothers & Co., Ltd. March, 1923.” This token of 
friendship on the part of his colleagues was much appreciated 
by the recipient. The directors of the company supplemented 
the gift by a substantial cheque. 

Mr. E. M. Musro has resumed his consulting practice at 
Finsbury Pavement House, London, E.C., in railless electric 
traction. 

Mr. H. A. Trotter has rejoined the board of the Cordoba 
Light, Power and Traction Co., Ltd. 

Mr. W. A. IRELAND, switchboard attendant and relief shift 
engineer at the Rawtenstall Corporation electricity works, has 
been appointed junior engineer at the new Manchester power 
station at Barton. 
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The first chairman of Messrs. Evershed & Vignoles, Ltd., 
Wao the late Prof. W. E. Ayrton, F.R.S., who held Ше posi- 
tion till within à few months of his death in 1905. Since that 
data the. chairinanship has remained vacant. Mr. SYDNEY 
EvrbRsHED, Who recently retired from the position of man- 
aging director, has now accepted the othce cf chairman, and 
will in addition act as consultant to the company. Mr. E. В. 
Vignoles and Mr. А. Vines remain managing directors of the 
company. | 


Obituary.—Mx. J. Cotemax.—The death has taken place, at 
the age ot 54. years, of Mr. Jesse Coleman, mains superin- 
tendent at the Hastings electricity works, where be had. been 
engaged for upwards of 30 years. 


—_—__ | 


NEW COMPANIES REGISTERED. 


$. Mulliner, Ltd. (190,425).—Private company. Regis- 
tered June 4h. Capital, £2,000 in £1 shares. To carry on the business of 
elestricianas, heating and ventilating contractors, electrical and mechanical 
engineers, Kc. The зоб геть (ach. with one share) аге: б. E. Pullen, 48, 
Kanelagh. Road, la vtonstone, clerk; Miss C. W. Wormleighton, 9, Clement's 
lane, Lo:inbord Street, EXC 4. S. Mulliner signs as managing director. 
Reyoterd. oke: 72, Harrow Road, W. 


Lacy Patents Holding Co., Ltd. (190,413).—Private com- 
pens. Registered June 4th. Capital, £1.000 in 1s. shares. To acquire irom 
H. Lacy the benefit of the rights of, and to turn to account certain existing 
Inventions relating io. improvements jn «lectroanagnets in the United Kingdom 
4nd Ircland and the isle of Man, and to adopt an agreement with the said 
vendor and J. С. Snow. The lite directors are :--H. Lacy, “ Haveroft. Hook," 
Surbiton; J. €. Snow, 1M, The Grange, Wimbledon, S.W.19 (partner of 
W. H. Snow & Co). Qualification of life directors, £100; of other directors, 
shares. Remuneration as fixed by the company. Registered office: 48а, 


Gillingham Street, У.М. 

Midgley Car Ligh Co., Ltd. (190.493). — Private com- 
pany. Registered June 7th. Capital, £1,000 іп £1 shares. To acquire any 
patent of other rights, and manufacture and deal in any inventions relating 
to improvements in. electrical apparatus. for lighting, starting, and ignition 
equipment ог accessories for motor cars, cycles, boats, and the like, &c. The 
subssribery (each with one share) are:—H. J. Fellowes, 36, Rathcoole Gar- 
dens, Hornsey, N.8, solicitors clerk; P. R. Isgar, 3, River Strect, E.C.1, 
volicitocs clerk, The subscribers are to appoint the first directors. Remunera- 
поп as fixed by the company. Registered office : 12, Cockspur Street, S.W.1. 


Cobb, Webb & Co., Ltd. (190,163).—Private company 
Registered June 6th. Capital, 23,000 in £1 shares (2,000 6 per cent. cumula- 
пле preference and 1.000 ordinary). To carry on the. business. of electrical 
engine rs and. contractors, suppliers. of electricity, manufacturers of wireless 
apparatus, Ас. The subscribs ту (each with one preference share) are :—Miss 
| В. Solen, 129, Hopton Road, Streatham, SWIG: F. Piummer, " Ryde 
Villa," Wroughton Road, Clapham, S.W.11, clerk. The first directors are not 
named. Уой пог: Waterhouse & Co., 10 and 12, Bishopsgate, Е.С. 


Fred Ellison & Co., Ltd. (190.492).—Private company. 
Registered June 7th. Capital, £1,500 in £1 shares. To carry on the business 
of electrical and mechanical engineers, textile and other machinists, manu- 
facturers, merchants, and patentees of, and dealers in all kinds of metals 
and metallic wares, &c. The first directors are :—F. Ellison (permanent chair- 
man and managing director), 31, Lower Rushton Road. Thornbury Bradford: 
W. H Ellison, Jl, Lower Rushton Road, Thornbury, Bradford. Qualification, 
£259. Registered ofe: 96, Harris Street, Bradford. 


Electrical Ohms, Ltd. (12,719).—Private company. Re- 
kisterad in Efinburgh June Sth. Capital, £1.000 in £1 shares. To curry 
on the business of makers and sellers of all wireless instruments and acces- 
series, manufacturers and factors of, and = dealers in cvcies, motors, tools, 
Konmengery, muss а] instruments, &c. The subscribers (each with one share) 
crec H. F. Бале. 644. Eglinton Street, Glasgow, merchant; J. Westerlea, 
49, Watt Street, Glisgow, merchant. The first. directors are not. nam d. 
Oualifization, & shares. Secretary: Simon Levine. Registered office: 7, 
Bridge Street, S.S. Glasgow. 


Radio Reception, Ltd. (190.550).—Private company. Re- 
gister d June bth Capital, £1.200 in 1,150 Th per cent. cumulative preference 
shares of £l each and 1.000 founders’ shares of ls. each. To carry on the 
business of radio, electrical, automobile, mechanical, and mining engineers, 
electricians, manufacturers of, and dealers in apparatus for transmission, 
emission or rec ption of sound, pictures, light, heat and power, alko tele- 
graphy. telephons, radio-telegeaphy, and telephony, &c. The first directors 
are —Capt. F F. Trench (chairman), 6, Colville Houses Kensington, W.: 
H L. Ring, 12, Dudley Road, Wimbledon, S \% 19. Quilification, £1. Regis- 
troj offic; 19, Bond Street, Eating, W5. 


Elefactors, Ltd. (190.442).—Private company. Regis- 
tered June oth. Capital, £100 in £1 shares. To carry on the. business of 
electricians, fortora, suppliers and distributors of electricity and electrical 
energy for lighting, heating, telegraphic, telephonic acoustic and wireless 
«ommunications, fraction and motive power, mechanical, electrical, wireless, 
өт uur engineers, Ас. The fist directors аге c — t. Waterhouse, 24, Maida 
PEI Wiese \\ ehieter of Wekinson Investment Trust; Lido: D. M. Milner, 
т, Nonbrugh Hill, Blackheath, SE, Оца лапой. one share. Remunera- 
nen, £23 exh per annum. Secretary: КО E. Kamp. Solicitors: Milner and 
Bie kloed, NNI, Huh Holborn, WC, 


OFFICIAL RETURNS OP ELECTRICAL 
COMPANIES. 


Lincolnshire Motor and Electric Traction Co., Ltd.— 
Thirst detenture dote May 16:5. 1923. to secure £1,000. charerd on the 
comeiny S un b rtik ng ond. ре ретт, present and future, including uncalled 
„рин. Holder: М Green, Bargate, Grimshby. 


Todman, Rvall & Co., Ltd.—Satisfaction to the extent of 
ELM on Aset Meh ITIS, of d tentures dird Mav 10th and June Ihh, 1922 
ъч оппо £1 000 


Nox Electric Lamp Co., Ltd.—Debenture dated Mav 11th. 
1921, to score. EHR Ib М. charged on the «company's undertaking and 
pri peres, present ard future апе upcaled capital Holders |W. Ebs, 
Tre Buagaiow, Puder, and Н Wooldritee, R, MC x berouih. Drive, Leeds 


Magnus Volk, Ltd.—Particulars filed of £5.000 debentures 
and ©} feet осон} detentures authorised May 23rd, 1023, chiraed оп the 
«€ pans" тегеп md property, present and future. iectadiag uncalled 
canta’, the ameurte cf the present issues heng 24.200 and 21.000 respectively. 


Bailton Magnetos, Ltd.—]. E. Jordan. of 79, Lichne! 


Street, Wolverhampton, was appointed reciver on May Iwh, D'i25.. uncer 
powers contained. an debentures dated February 8th, len, 


Magnetic Transmission Co., Ltd.—Issuc on May 31st, 
1:23, of £750 debentures, part of a series. already register d. 


Re-Echo Electrical Manufacturing Co., Ltd. (formerly the 
Re-Echo. Wireless Manufacturing Co., Ltd. — Mortgage debenture cated Jure 
4th, 1903, to secure £1,200, charged on the company's assets, present and 
future, including uncalled capital Holder ; W. Toplan, 187. Нолам Ri, 
Willesden, Middlesex. 


Winscombe Electric Light and Power Co., Ltd.-- S ati-fac- 
tion in. full on. January Ist, IMJ, of debentures deted June 15th, bela, puis 
17th, 1915. August 25th, 1919, and Novembef sin. 1921, «curing 44,048). (NL Lx 
fied June tih.) 


James Keith and Blackman Co., Ltd.—Satisfaction in 
full on May loth, 1923, of first. debemure, dated Mas loth, 1911, murio. 
£ 4.000. 


Issue on May 30th, 1923, of £1,050 debentures, part of a series already 
registered. 
Radio Appliances, Ltd.—Satisfaction in full on April 9th, 


1923, of debenture dated September llth, 1922, securing £1,000. 


Victoria Electrical (Manchester), Ltd.—Siatisfaction to the 
extent of £3,078 8s. 5d. on June th of debentures dated January Lath, DI. 
securing £5,000. (Notice filed June 2nd, 1923.) 


United Kingdom Lighting Trust, Ltd..—3. N. Harper, of 


Austin Friars House, E.C., ceased to aet. as receiver of manager on. May 
Mth, 1923. 


W. H. Allen, Sons & Co., Ltd. (66,440).— Return dated 
May 21м, 1923. Capital, £500,000 in £l shares. 404,750 shares taker op 
LOK 750 paid. 349,993 considered as paid. Mortgages апа changes, £44 (en 


Electric Sign Co., Ltd. (45,610).—Return dated March 
6th, 1923, Capital, £5,000 in £l shires. 2.000 shares teken up. 21,00) р... 
21,000 considered аз paid. Mortgages and charges, nil. 


Siemens Brothers Dynamo Works, Ltd, (55.92«)..- 
Return dated June Sth, 1923. Capital, £300,000 in £10 shares. 281,000. 6? ares 
taken ир. £70 paid. £199,990 considered as paid. Mortgages and charg x. 
£202,000, 


London Electric Warehouse Co., Ltd. (67,563).— Return 
dawed December ЗІМ, 1922. (filed. March 16th, 1023). Capital, £108 jna 410 
shares. Eight shares taken up. £10 per share called up. £10 pud. £70 4 
arrears, Mortgages and charges, nil. 


Chiswick Electricity Supply Corporation, Ltd. (38.854).— 
Return dated May 2nd, 1:53. Capital, £100,000 in £1 shares. GO, MUD eb ires 
taken up. £02,900 paid. Монуизыс» and charges, £73,000. 


Jarrow and District Electric Traction Co., Ltd. (78.6«». 
— Return dated April 12:tb, 1923. Capital, £60,000 in £1 shires. 034. she as 
taken ир. £49,945 paid. £9989 considered. as paid. Mortgages and charges. 
£1,700. 

Battiscome & Harris, Ltd.—]. M. Davies, A.C.A.. of IS. 
Laurence Pountney Hill, E.C.4,. was appointed receiver and manager on 
May Poth, E23, under powers contained in instruments dated Ds comet 
Ist, Mh, and February With, 1923. 

Lithanode Co., Ltd.—Issue on March 21st, 1923, of 
£1,600 debentures, part of a series. already registered. 

Central Electric Supply Co., Ltd.—Land Registry charge 
on certain land in Marylebone diated Mas 9th, PRS, to seure £M ema 7d 


ether. moneys secured. by. trust. decd dated. June 220d, INL Trust... M c 
chants Trust, Ltd. 


Wareham Electric Supply Co., Ltd.—Particulars filed. of 
£5,000 debentures authorised May 16th, 1923, charged on. the compary’s 
property, present. and future, including uncalled capital, the whole алага 
beings now issued, 


CITY NOTES. 


Mr. P. E. Beachcroft. presided at the 
annual meeting held on June 12th at the 
offices, Ingersoll. House, 9,  Kingswav. 
W.C.2. He said that the acccunts showed 
a considerable reduction in net profit, but 
having regard to the conditions, the results Were as satis 
factory as could have been expected. The ameunt of work in 
progress at the beginning of the financial year was much les 
than usual, and although orders received. showed a consider- 
able improvement, the works were not employed to any thins 
like their full capacity. "The. gross profit en manufgeturn, 
and contracting amounted to £105,108, and there was £16.21 
from interest and dividends. The total expenditure aticunted 
to £74,025. Income tax required £4,954 more. The abolition 
of excess profits duty autematically increased meome tax. The 
het profit ainounted to £50.83, plus £22,003 brought бегма. 
The amount was to be distributed as set out in the report. MM 
the last meeting he explamed that a careful valuation by ther 
own staff had been made of the company’s buildings, plant 
and machinery. which proved. that the value of these a-~ ts 
alone exceeded the amount standing in the balance sheet unner 
the heading of °° Properties, patents and poodwall 7 Xecord 
ingiv, the la-t two items had been transferred to a sep crite 
account at the nominal value of £1 Thev were satisthed that 
the valuation was conservative, and the elimination of the items 
' Patents and gcodwill’’ enabled a more reliable opinion to 
be formed of the value of the ordinary shares. During the 
усаг £9,130 of the first mortgage debenture мсек was pur- 
chased and cancelled, the discount, amounting to £2,718, bos- 
ing been credited to the general reserve fund as usual. So 
long as they could procure the stock at about the presect 
market price, 16 was advantageous to apply part of their ~ur 
plus funds in that manner. A sinking fund was not provided 
bv the trust deed, but nevertheless they considered it wise to 
reduce the amount outstanding under existing conditions. If 
the recommendation to transfer £17,207 to general reserve 
fund was adopted, the amount at the credit of the fund weuid 
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be raised to £160,000. This fund was invested in Government 
securities. They were holding their thirtieth annual meeting 
and had a good deal of pride in realising that they bad played 
some part in the great development which had taken place in 
the electrical industry. Thirty. years ago electric lighting 
existed oniy in the cities and larger. towns, and electrical 
power was practically in the experimental stage. ‘To-day elec- 
trical energy was rapidly superseding all other motive power, 
and the views which be had so often expressed at their annual 
meetings, that they had only touched the fringe of further 
great developments, were shared by authorities, one of whoin 
recently expressed the opinion that ` The Golden Age of Elec- 
tricity ” was not far distant. Transport problems in London 
had been practically solved by the use of electricity, and it 
was nct unreasonable to forecast that in the near future they 
would see the general use of electrical energy for their trunk 
lines. The improvement in trade generally was still more 
sentimental than real, and even in the electrical industry the 
outicok was uncertain, but so long as the world’s currencies 
were in а vortex, which threatened bankruptey to some, 
reciprocity in trade could not prevail. Consequently, the 
export trade of this country was at present confined to its 
Dependencies, and this had the inevitable result of close com- 
petition and cutting of prices. He. hoped and believed. that 
with the vexed question of Germany's reparations settled, a 
real revival in. trade would. set in, but not before. The 
speaker acknowledged the valuable services of the staff and 
workpeople at Wolverhampton, and also of the head office 
staff, all of whom had co-operated in a manner which. coin- 
manded the highest appreciation. 

Mr. J. Gray seconded the motion. In the course of a brief 
discussion, Ald. T. W. DICKENSON, as я resident of Wolver- 
hampton, congratulated the company on its report, and also 
on having such an able manager as Mr. Furness. A share- 
holder referred to the statement as to a valuation having 
been made by the company's staff cf the properties, and asked 
if they were competent to do this. ‘Phe CHAIRMAN, ìn reply, 
said the staff knew the value of the plant better than anvone 
else, but the valuation was a pre-war one, and the value had 
since increased, They could take it from him that the figures 
stated were considerably below present-day value. 


The report for 1922 shows that the figures 


South Wales in the accounts of the Treforest Electrical 


Electrical Consumers' Co. relating to the South Wales 
Power Distri Co. were as follows: ‘Total income, 
bution Co. £223,343; working expenses, £196,239: 


leaving à balance of £27,104, to which was 
added £5,653 brought forward, making £30,757. This was 
allocated as follows: Interest on prior lien debenture stock, 
£15,527; interest on debenture stock, £14,520; carried forward, 
£709. [t is stated that this unsatisfactory result was due to 


the breakdown in the company's station, caused by an exces- 


sive overload, which necessitated the running of a great deal 
of uneconomical plant. The new set was in course ot erection 
but could not be completed in time to take up the load. 

At the meeting proposals are to be put forward for the ter- 
tuination of the working agreements with the Treforest Elec- 
trical Consumers’ Co., Ltd., which has altered its name to the 
South Wales Power Co., Ltd., and will be carried on in asso- 
chition with the company as a development concern. The 
administration of the South Wales E.P.D. Co. will be re-vested 
in the company itself. This is being: done in order to facili- 
tate the raising of fresh capital. Another 20,000-h.p.. set has 
been ordered owing to the urgent necessity for providing 
plant to meet the increasing demand. To defray the cost of 
this, and to put the undertaking on a firm financial basis, an 
issue of £600,000 6 per cent. first mortgage debenture stock 
was recently made and considerably over-eubscribed. 


| The dfrectors' report for the year 19% 
Anglo-Argentine states that the gross receipts amounted to 
ramways £4,529,975. Working expenses. (including 
Co., Ltd. £150,402 carried. to the renewals reserve) 
totalled 43,406,085, leaving a net income 
of £1,152,993. "Do this was added £6,032 brought forward, 
and interest on Investments, &c., amounting to £10,675. The 
deductions were: Annuity to City of Buenos Ayres Tram- 
ways Co. (1904), Ltd., £70,650; debenture sinking. fund. and 
interest, £587,521; and sinking fund for redemption of prefe- 
rence and ordinary share capital, £7,800. It is proposed to 
deal with the balance of £533,329 as follows: Dividend of 
504 per cent. on the cumulative first preference shares for 1022. 
£176,000; dividend of 5} per cent. on cumulative second 
preference shares in satisfaction of one vear's arrears for the 
year 1915, £137,500; contingencies reserve, £175,000; writing- 
down value of investments, £32,000; leaving £12,829 to be 
carried forward. 

The receipts from passenger traffie increased by 51 per 
cent., the number of passengers carried having risen from 
439,133,491 to 469,512,046. The ratio of working expenses to 
receipts fell from 76.25 to 71.30 per cent. Owing to increased 
wages the traffic expenses were greater, but this was more 
than compensated for by lower traction expenses due to 
cheaper fuel. The renewals expenditure during the vear was 
6120.737. The reduction in the net receipts was further ad- 
versely affected by the rate of exchange, which caused a loss 
of £56,082. 


During the year the construction of the second subway iu 
fulfilment of the company’s 1909 concession came under con- 
sideration, after several years’ postponement due to the 
European war. The company prepared and submitted to the 
Municipal Council plans for its eariy construction, with a pro- 
posal for a revision of fares to enable the company to raise 
the large amount of capital which would be required, and to 
continue to bear the increased burdens which were under- 
taken when the 12-cent fare was authorised in 1920 for a pro- 
visional period of three years, expiring on April 10th, 1923. 
When it became apparent that a decision could not be arrived 
at by the latter date the company asked for an extension for 
six months of the 12 per cent. fare, so that the position would 
not be prejudiced pending the consideration of the larger 
question. This extension was refused, and the directors con- 
sider that the Council's action was unreasonable.’ The result 
was that the 10-cent fare again came into operation, seriously 
affecting the company’s revenue. The directors hope that this 
attitude of the Council will only be temporary and that the 
equities of the situation will ultimately be recognised. The 
scheine for satisfying the arrears of dividend on the second 
preference shares for the four years to December 3lst, 1922, 
which was approved in December list, has been carried into 
effect without making any capital increase. The ordinary 
share capital, now reduced to £2,700,000, bas been without 
dividend since 1913, and the continuance of the reduced 
tariffs will make the company's. earnings insufficient to pay 
any future dividend on there shares, which are all held by 
the Compagnie Générale de Tramways de Buenos Ayres, of 
Brussels. ‘The report mentions the death ef Mr. М. F. 
Hamilton, K.C., and the appointment of Messrs. B. D. F. 
Docker and A. S. Jecks to the board. 

The report of the general manager presents a rather hopeful 
view of the position of trade and industry in Buenos Ayres. 
The annual meeting is to be held at Winchester House on 
Tuesday next, June 19th. | | 

In their report for the year ended “March 

United Electric 31st, 1923, the directors state that the 

Tramways of operation of the tramway svstem for the 
Montevideo, Ltd. year to October 31st, 1922 (the fiscal year 

of the Urugnayan Co.), shows gross receipts, 
at par of exchange (514. to the dollar, or $4.7 to the £), of 
£567,125, being an increase of £11,400, but, against this, there 
has been a loss on exchange of £18,397. The operating ex- 
penses show a decrease of £4,391, due mainly to lower fuel 
costs. Remittances have again suffered. from the low rate 
of exchange, which, unfortunately, has remained at a heavy 
discount throughout the усаг, the average value of the dollar 
being only 42d. The passengers carried were 68,001,962, being 
an increase of 932,574, although the number of car-miles run. 
Was 9,060,639, a decrease of 356,021 miles. Working expenses 
represented 74.32 per cent. of the receipts. The action against 
the inunicipality of Montevideo, arising out of its forcible 
and injurious intervention and seizure of the company's pro- 
perty during the first six months of 1922, is still pending. 
The directors are much disappointed to report again that the 
company has not been granted authority to increase Ив 
tariffs. More than a year has passed since the Chamber of 
Deputies approved. an increase of the 4-cent fares to 5 cents, 
but it has not yet been confirmed by the Senate. The basis of 
an Increase was agreed three years ago with a Special Coni- 
mittee appointed. by the Uruguayan Government, and the 
urgent necessity for it is borne out by the accounts now sub- 
mitted. After payment of debenture interest, and making the 
usual annual provisions for redemption of debenture stock 
and share capital, the remaining revenue is insufficient. to 
meet the full preference dividend without again encroaching 
upon the balance brought forward. The profit and loss 
account, after providing for administration expenses, and 
charging £46,083 for debenture interest, shows a credit 
balance of £27,653, making, with £5,090 brought forward, 
432.744. Out of this there has been put to redemption of 
debenture stock £6417, and to redemption of preference and 
ordinary shares £2,500; the 6 per cent. preference dividend 
absorbs £22,500, and £1,327 remains to be carried forward. 
Owing to the burden of charges imposed by new social laws, 
and increased wages, and other expenses, there is little 
prospect. of the earnings of the company being sufficient to 
provide a dividend on the ordinary shares while authority for 
the increase in tariffs, now long overdue, continues to be 

withheld. 
| Sir Alexander King presided at the 

West India 


annual meeting on June 6th. In present- 

and Panama ing the report and accounts (vide ELrc. 
Telegraph Rev., June Ist, p. 867), he said that the 
Co., Ltd. спу redeeming feature in the accounts 


was & reduction of £6,500 in the expenses, 
but this was more than counterbalanced by the reduction of 
£12,500 in the net гаће earnings. Since the beginning of 
this vear the company had been able to increase its rates for 
messages between this country and the British West Indies. 
With the exceptions of Jamaica and Barbados, and this had 
resulted in receipts balancing expenditure in February and 
March. Unless the increased rates were permitted to stand 
after September 30th next, the company's service would have 
to cease. Sir Alexander deprecated the enormoua expense 
which was being contemplated in connection with an “ All- 
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Hed telegraph route This would neither give additional 
security nor. better service to. the West Indies, with the 
possible exception of Demerara. The company now had 
duplicate cabies from every island except. Barbados, and this 
last disability was only as far as St. Vincent. The inhabitants 
of Barbados had transterred practically the whole of. their 
telegraph business to an Mnerican company. Under the pro- 
posed cable system, the islands whieh were. to have no 
cables at all would be much worse of than they. were at 
present. 

The report and accounts were adopted. 


E 


The gress receipts. for the year. ended 
December, (22, were: from the tramway 
Tramwaysand underitikin; £19,715, and from the electri- 
Lighting aty suppi undertakings 59,7015, The 
Co., Ltd. tramway receipts increased. by approxi- 
mately 230. per cent., and these from elec- 
tricity supply approximately 12} per cent, over the previous 
Ver. The combined undertakings show a net revenue. of 
Ка ТАД, as compared with £22,000 in LRI. The pretit, after 
charging general expenditure in. London and Delhi, debenture 
interest, and loss on eXchange amounted to £24,967, plus £530 
brought forward. There has been put to depreciation of plant 
and equipment £10,000, to reserve for British and Indian taxa- 
tion £2,500, and to renewals reserve account £2,900, leaving 
£10497, out of which the following dividends аге recom- 
mended, Jess income tax: 5 per cent. рег annum upon the 
preferred and participating shares and 15. 64d. per share upon 
the ordinary shares, leaving £2042 to be carried forward. Addi- 
tions to plant made during the year cost £20,119, and con- 
sisted mainly of new Diesel plant and. rolling stock. The 
report reters to the death cf Mr. T. W. Stratford-Andrews, a 
director of the ecimpany since its formation. 


Delhi Electric 


The accounts of the Electricas Reunidas 
de Zaragoza for 1922 show а net profit. of 
1.245.471 pesetas; 7 per cant. has been paid 
on the shares; pension fund 10,000 pesetas; 
balance carried forward. During the vear the management 
has been very actively engaged on modernising its plant and 
hetworks generally. 

The report of the Electrica. Trurak-Bat, Sociedud. Anonima 
showed receipts 403,125. pesetas, expenditure 245,120, leaving 
a pront balance of 157,500. pesetas; After provision. for the 
direct rs! fees and sinking: fund, a net balance of 70,537 pesetas 
resulted, from which a dividend of рег cent. and a comple- 
mentary dividend cf the мапе amount were distributed, and 
alter setting aside 10,000. pesetas State taxes, the balance of 
0497 was carried. forward. Accounts. are also given of the 
sundry new works completed or in hand—armoured standards 
for overhead dines, replacement of. ло беп by stone masonry 
structures for transformer poste, the building of a large trans- 
former station equipped with machinery supplied by the Metro- 
politan-Vickers Electrical Co., Ltd.. intended. to. distribute 
current supplied. by the Sociedad. Hide Electriea. Therica, of 
Bilbao. The. machinery comprises two РУКАМ, three-phase 
transformers, 30,000/25,500. volts, one being kept as reserve. 

The report of the Compania Popular de Gas y Electricidad 
de Gijon. for 122 referred, as the first and most. important 
item, to the completion and equipment cf the new station at 
Liang. The outlay on constructive works, machinery and 
lines involved. had amounted to 516.409 pesetas, After the 
usual allceations, but none for bend redemption, а sum of 
64,110. pesetas remained, which was divided as to 252,435 
pesetas for machinery sinking fund, 41.955 State taxes, and 
uus pesetas to the shareholders asa 6 per cent. dividend. 


Spanish 
Companies. 


The Societa Elettrica del Mezzogiorno 
d'Italia, of Сата dei irrent (capital 
{яшн lire), has earned an available 
profit balance of 205,290 lire, which allows 
of a dividend of 7.5 per cent. 

Notwithstanding that Ф сех have cccurred in the. eon- 
struction of the new preat steamepenerating station of. the 
Unione Tarantina Elettrogas Cacace е Ca., а balance for 122 
was restistered of 103,619 dine, whieh allowed of the. distri- 
bution of 4.0 per cent. 

Phe осна Elettrica Brindisina, of Brindisi (capital 
2.000090, closed the vear with а net available profit of 
17.7147 dire, which allowed of the division among the share- 
holders of a dividend of Ls per cent. 

The Societ PDustributrice Energi Elettrica Ing. Banfi, of 
Arcore (capital Laon ao lire); finished. the vears working to 
December olst with a net profit of 1,107,547 hre. 


Italian 
Companies. 


The Socicéfé Gramme reports net profits 
of 544,000 fr. for 1022, and a dividend at 
the rate of 51.90 fr. per share. 

The Compeanie Générale dea Cables de 
Loon reports net. profits and balance ferward amounting to 
asf ir, in 122 as contrasted with 4,357,000 fr. in. the pre- 
ceding vear. ‘The rate of dividend declines. from 250 fr. per 
«hare an PS) to cow! fr. cast vear. 

The Compagnie du Chemin de Fer Mitropolitatn, of Paris, 
reports that the companys net share im the profits, inchludinz 
the balance. forward. ameunt-d to 12,059,000 fro m P22) as 
contested wath PP 492,000 fr. an 19821. X rate of distribution 
of dp per share has been declared. 

Phe Forges et Ateliers de Constructions Electriques, of 
Jeument, after having tade provision for depreciation, record 


French 
Companies. 


net profits of 11,000,000 fr. for 1922, as compared with 
11,057,000 fr. in the previous vear. It is propoeed to maintain 
the rate of dividend at 10 per cent. as in. 11721. 

The report of the Compagnie Francaise Thomaon-Houston 
states that although 1922 was а dithcult period for the Whee 
of the industry, the company maintained a favourable situa 
tion. The new orders booked exhibited a large augimentate n 
over 1921, and despite the increase in the productive сараси 
of the works, the orders still unexecuted at the end «f£ bee 
were substantially equal to those in June, 19%. After havina 
made provision. for depreciation, the net. profits are returnees 
at 22,504,000 fr., às compared with 22,522,000. fr. in. 121, and 
a dividend at the rate of 9 per cent. has been declared; bem 
the ame rate as in the previous year. ‘Lhe report. proceet- 
to refer to the orders received. for railway electritieation: ated 
telephone works, and to the continued efforts made ain the 
various works to intensify the production, and to the devel p 
ments Which took plice in. connection. with the many em- 
panies in which interests are held. MC the recent annual 
meeting, the chairman stated that the specialisation of. pri due- 
tion at the various works was now almost completed. that tbe 
recent issue of new shares had been successtul, and that the 
orders on hand on May [st represented a value of 225,000,000 fr. 


The Electra Co., of Dresden, proposes to 
рау a dividend. at the rate of 50 рег cent. 
out of net profits of 23.15 зоп of marks 
in 1922, comparing with 10 рег cent. and 
2.19 millicns of marks m 1921. 

The Mir æ Genest Telephone and Telegraph Works Co, of 
Berlin-Schoneberg, states that the works were well employed in 
1022, and it was possible by means of an increase in the starl 
to augment the value of the turnover expressed in vold as 
compared with 1921, and also as contrasted with 1912. ane 
1913. The net prefits were 70.91 milhons of marks, as алаа 
4.47 millions in 1921, and the dividend is advanced from 460 pee 
cent. in the latter year to 150 per cent. in 1922. 

The Hartmann Biraun Co., of Frankfort-on-M:in, reports 
that despite all technical dithculties, tt Was possible to raise 
the quantity of the production jn 192% to the level of that 
which obtamed in 1913, but the financial results did not keer 
equal pace. The net. profits amounted to 210.57. залим of 
marks, as contrasted with 246 miliens in. PRI, und the 
directors propose to pay a rate of 300 percent. (50 gold ptenraz 
per share), as against 25 per cent. in 1221. 

The .Ieccumulator. Works Co., of Berlin and Hagen, states 
that business in 1922. was greatly. prejudiced through the ап 
creased price of lead. During the first nine months of the 
vear the works were well occupied, but reductions in workin, 
had to be made in the remaining months, and the influx er 
orders in the early part of 1923 continued on a lower scale 
The substitution. of sliding scale prices for the feriner. tired 
prices had led to great inconveniences, and m the case of a 
rising mark had net protected makers against losses, The 
directors propose to pay a dividend at the rate of 2D per cent. 
out of. net profits of 13 millions of marks in 1922, this compar- 
iog with 25 per cent. and 6.76 millions of marks in 121. 

fhe Felten & Guilleaume (Carlsicerk) Co., of Cole ;ne-Mul- 
heim, reporting on the year 1922, states that the demand for 
the company's products, particularly ‚ш the гоп and steel 
trade with other countries, was greater than could be sati- 
fied. In lighting and power cables and ino insulated) con: 
ductors, the big depreciation in the mark which started in the 
middle of the vear led to the exercise of great reserve on the 
part of consuming circles; the degree of activity in submarine 
cables improved. In general, working in 19822. proceeded 
quietly. und without interruption; the turnover. ма» less an 
quantity by 30 per cent. as compared. with 19013, with an aver- 
age number of persons employed of 7.024 and 6.425 in. the two 
years respectively. ‘The sale prices realised. could. be кий in 
general. to have been satisfactory, but the export: business ап 
cables and conductors vielded small profits owing to the 
burdens of the export tax, the turnover tax, Хе. Out of net 
profits of 955.58 mallions of marks (48 millions in 1920 a diyi- 
dend has been declared at the rate of 400 per cent. or NO xod 
plennigs, as compared with 25 per cent. in ТИЛ. 

The Bergmann Llectricity Works Co., of Berlin, reports that 
all departments were well employed. in 1922, although the 
situation became less satisfaetory at the end of the усаг, and 
chiefly applied. to. production in. bulk. The machine depart. 
шеп had an abundant turnover, particularly that at Rosen- 
thal. Orders were also brisk in. the central station depart- 
ment, and a special bureau was established for the. prepara- 
tion of complete hydro-electric schemes. Although the forrua- 
tion of large groups between the coal and iron. trades and tt: 
electrical industry had to a certain extent. had an induenece 
upon the company’s transactions, the report. states that at 
had still been possible for the industrial department to ottan 
extensive orders not only from the chemical, texte, suzar 
and paper industries, but also from the mining and tronwe ck. 
industries, The traction. department yielded good results: 
although German tramway business was small, at had been 
possible to cbtain compensation. through orders from abread 
contracts were also booked for newly developed hih speed 
and heavy goods locomotives. Concerning the export trade, 
the report states that this had become more ditheult owing te 
the Joss of confidence in German industry, the dutheults oí 
financing large installations, the necessity for holding large 
stocks abroad, Хе. It was, however, hoped to be able to coupe 
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with these matters through the further reorganisation of the 
export trade, which also extended to the Eastern market. The 
net profits in 1922 amounted to 391.35 millions of marks (20.07 
millions in 1921), and the rate of dividend rises from 20 per 
cent. in 1921 to 200 per cent. last year. 


Ruston & Hornsby, Ltd.—The directors report a net 
profit for the year ending March alst of £12,045, after de- 
ducting £54,951 for depreciation and £25,500 tor interest on 
debentures. Including the surplus brought forward, the 
balance is £70,274. It is proposed to carry this forward. The 
report states that the year was а very сше one, and 
although there are signs of brighter trade prospects, the con- 
ditions are far from normal. To meet the possibility of further 
diminution in the values of stock-in-trade £20,000. has been 
transferred from general reserve. The directors feel that a 
conservative policy should still be pursued, and they are 
unable to recommend payinent of the cutstanding dividend 
on the preference shares or a dividend on the ordinary shares 
for the year. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 

Charing Cross, West End, and City Flectricity Supply Co.—16,000 new 
ordinary shares of £9 cach, issued at £c 10s. por share, partly paid and fully 
paid, Nos. 60.001 te 96,000, 

Urban Electric Supply Co.—£250,000 54. per cent. mortgage debenture stock, 
issued at 974 per cent, partly paid and fully paid. 

Yorkshire (West Riding) Electric Tramways Co.—204,885 ordinary shares 
of £1 each, fully paid, Nos. 350,001 to 554,8855; and 231,3) 6 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 to 231,305. 

The undermentioned have been ordered to be officially 
quoted :— 

Yorkshire (West. Riding). Eketric Tramways Co.—204,58». ordinary shares 
of £l each, fully paid, Nos. 350,001 io 554,855; and 231,305 6 per cent. 
cumulative preference shares of £1 cach, fully paid, Nos. 1 to 231,305. ; 

New York Telephone Co.—Total operating revenue for 
1922, $109,612,619. Operating expenses absorbed $95,738,797, 
leaving net telephone earnings $13,573,522, plus dividend and 
interest. $lL 109157 and miscellaneous non-operating revenue 
$630,026, making $25,615,000. Interest absorbed $35,643,173, 
dividends on preferred. stcek $440,731, on common stock 
$16,375,360, leaving balance to surplus of $153,740.—Financial 
Times. 

Sir W. G. Armstrong, Whitworth & Co., Ltd.—The 
directors in their report recommend that £771,516. be carried 
forward, Two interim dividends of 6d. each were paid, 
making 5 per cent. While there is an improvement in the 
zeneral trade of the company. there is keen competition and 
prices are very low. The hydro-electric and civil engineering 
departments, have. secured large orders, and these are also 
giving work to other departments. 

Reduction of Capital.—.1s«ociated Fire Alarms.—A_ petition 
has been presented to the High Ccurt for the reduction of the 
capital of the company from £160,000 to £00,000, and will be 
heard in London on June 1th. 

Montreal Water and Power Co.—Special stock bonus of 
$25 per share on common stock from the accumulated surplus, 
payable in paid-up common stock. 

Anderston Foundry Co., Ltd.—Final dividend of 15s. per 
share, Jess tux, making 15s. per share. £9,688 carried. for- 
ward. l 

Manila Electric Corporation.—Dividend of 2 per cent. for 
the quarter ending June 30th on the common capital stock. 

Cape Electric Tramways, Ltd.—lnterim dividend of 3 per 
cent., free of tax. 

Mackay Companies.—Quarterly dividend of 12 per cent. 
on common stock. | 


Globe Relegraph and Trust Co., Ltd.—Dividend of 5s. per 
share net, making 10 per cent. for the vear, free of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
FOREIGN politics overhang the Stock Exchange markets like a 
cloud, cutting off enterprise from investment as well as from 
speculation. There is plenty of money available—too much, 
from the point of view of naticnal well-being, for capital 
comes into stocks and shares in -default of finding profitable 
openings in trade and industry at home. Even America has 
to айпи that * prosperity is off  in-the States, although the 


problem of unemployment is much less acute there than it is 
at home. 

Of the new issues, the Urban Electric 54 per cent. deben- 
ture, offered at 974, was rapidly taken, the lists closing very 
promptly. The Electric Supply Corporation 6 per cent. pre- 


ference shares were left with underwriters to the tune of 


S2 per cent. The price started at 6d. discount, put soon 
hardened to nearly the par price of 20s., underwriters getting 


a profit in two or three days. Charing Cross new shares are 
quoted at a premium of 32 over the issue price of £7 10s. 
Londen Electric new, offered at 3, are 1} premium. In both 
these last-named cases, the old shares are quoted, of course, 
ex rights. The Urban scrip is 24 premium. 

People still decline to Icok favourably at any of the Home 
Railway stocks, with the exception of the pricr-charge securi- 
ties. Consequently the ordinary prices. quietly crumble: 
Underground £10 shares drifted back to 3. — Metrcpolitans 
are steady at 734, but Districts lost a point at 55. Arrange- 
nent of the carry-over this week showed that there is some- 
thing of a bull account in both these stocks. Last vear, Dis- 
tricts paid 3 per cent. and Metropolitan 34 per cent. For the 
current twelve months, the present dividend estimates are 
4 per cent. and 4} per cent. respectively. London. and 
Suburban preference аге sixpence down at half-a-guinea, upon 
disappointment with the falling-off in the trattic receipts. 
Other British Traction issues keep their prices fairly well 
Without attracting much attention. — Petteries Traction 
ordinary are lower at 6s. 3d. London General Omnibus 44 per 
cent. first debenture is better at 944. | 

Holders cf Castner Kellner shares—of which 9,000. shares 
remain out. of the milion that there were in 190, when 
Brunner Monds acquired control—are offered £4 per share by 
the directors, спе of whom signs the cireular making the bid. 
Brunner Monds gave two of their cwn shares for one Castner 
Kellner, and as Brunner's stand about £2, the offer of £1 is 
a fair one; probably the majority of Castner proprietors will 
be pleased to accept the present price. heir consent must 
go in by the Friday in this week. 

City of London. ordinary shares have risen to 24. and St. 
James's at 11 are 7s. 6d. higher. Westiunsters improved to 
Ө. The slight nauproveimnent in weather conditions with which 
June has favoured us has come too late, and too capriciously, 
to prevent. the electricity supply companies from making 
exceptionally good. profits owing to the cnilimess and dulness 
оі what are called, by courtesy, Spring and Sumuiner. Main- 
tenance ot the dividends at last year’s rate can almost be 
regarded as assured, and, however heartily the weather may 
be cursed by those whom it has deprived of their outdocr 
sport, the sharebolder in electricity supply companies will have 
nothing but kindly thoughts about at. © Changes m the tele- 
graph and telephone list are rare. A fall of £1 in Indo- 
European has reduced. the price to $04. | Anglo-American 
Telegraph stocks are better. The only alteration. in the 
Eastern group 15 a decline of 4 in Globe Telegraph and ‘Trust. 
ordinary shares. Marconis are inanimate, renruning at 2 2/16 
ahnost without a movement, since a week ago. 

Mexican. Light and Power Commen shares are 2 dollars ир, 
the preferred 1, but Mexico Tramway Sixes eased off to 613. 
Brazilian ‘Tractions improved a couple of dollars, on a shuht 
rally in exchange. British Columbia stocks are again better. 
Anglo-Argentines are steady, the report making no difference 
to the prices. 

It may be convenient at this stage to interpellate an ex- 
planation regarding the source from which our quotations are 
drawn. The figures given are the middle prices printed every 
Tuesday night in the Stock Exchange Daily Official List. 
Some of these аге very wide, e.g., Central Londen Assented 
ordinary is cfficially quoted at 72 to 76, and the reason. given 
for what to many of us appears an unduly wide margin be- 
tween selling and buying prices is that there is so little busi- 
ness doing in the stocks as to make dealing in them a matter 
mere of negotiation. than of facile sale and. purchase. Wide 
prices may be at times misleading: that is an indisputable 
fact. Yet in making-up such lists as those given here. it is 
necessary to act upon some regular plan. [n ease of dispute 
or question, reference to the price being that which is officially 
quoted by the Stock Exchange affords the clearest answer to 
what Inquiry may from time to time arise from those who 
feel dissatisfied. at a market price, fluctuating it mav be from 
hour to hour, being slightly different from the middle figure 
of the two levels quoted in the Stock Exchange Official List. 

Edisons have risen 9d. to 4s. 6d., and the preference are 
harder at 17s. 6d. A private meeting of some of the large 
shareholders was held the other day, and a plan suggested for ` 
dealing with the share capital in such a way as might put 
the finances upon a better basis. This cheered the minds of 
those who have been fearing, for some time past, a possible 
reorganisation that would involve. provision. of more money 
by holders of the ordinary shares. Nothing official has been 
anncunced up to Tuesday evening, and the various suggestions 
made at the meeting are, of course, quite informal. 

British Insulated erdinary have lost 1/16, bringing the price, 
27/16, into line with Callender’s and Henlev's.. English Klec- 
trices are a good market at Iss. 9d. Electrie Construetions 
advanced to 30s. Babcock & Wilcox new shares are quoted, 
for the first time. Neminally, the new are about 6d. lower 
than the old, but the difference is bound to be adjusted as it 
becomes recognised that the two classes, old and new. rank 
alike for dividend payments. tubber shares present few 
points of interest; iron, armament and steel issues move 
Within narrow and rather aimless bounds. 
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SHARE LIST OP BLECTRICAL COMPANIES. 


Bons Ет.ВОТВІСТТІ CompawiBS. 


Dividend. Price 
Mom. ————. June 12. Riseor Yield 


4 1991. 1993. 1988. fall. p.o. 
Ordinary er bee 1 13 13 в — 26 11 < 
Chariag Cross Ordinary р 6 ә X lixr — 6 19 
do. do. do. 4 Pref. 6 4 4 “ - 5 210 
Chelsea we eee ass a 1 6 10 13 = 614 8 
City of London. .. .. .. 1 14 15 9% +ù 60 0 
do. do. 6 % Pref. ... 1 6 в э. — Б 4 4 
County of London aie wes 1 8 10 88/9 — 5 8 8 
do. do. 6 96 Pref. 1 6 6 23/. — 54 4 
Edmundson's Ordinary ... s 8 ип — 21 +1 Nil 
do. 6 % Pref. sis 6 19. — «4 =- 5 8 0 
Kensington Ordinary ..  .. Ёё 10 13 94 *à 664 
London Electrio ... ». аё 8 4 10 «xr — 612 9 
do. do. 6 96 Pref. . 6 6 6 el +} 6117 
Metropolitan Р as 1 7 э 39). — 617 4 
do. 4 % Pref. 1 4 € 18. — 500 
Newcestie-on- Tyne Ordinary ... 1 Nil 9 1/8 — 217 3 
do. 6 96 Pref. ... 1 6 6 16/8 — 6 31 
do. 1 % Pret. ... 1 1 1 94/6 — 5 14 3 
Notting НШ, 6 per cent. Pref.... 10 6 6 9i _ 699 
North Met. Elec., 6 9 Pref. ... 1 6 6 là - 518 0 
Urban Ordinary |... via s 8 Nil — 14 — Nil 
do. 6 96 Pref. ... 6 9) — 4 =“ 611 1 
Bt. James’ and Pall Mall ae 6 1$ 14 114 +3) 621 
South London .. .. ... 1 1 10 u - 514 8 
South Metropolitan Pref. E 1 1 1 14 — 612 0 
Westminster Ordinary .. Г 10 1% 9i +t 616 
Whítehal! Elec. Invst., "x Pt. 1 "t" w- — 110 0 
Howe RAILS. 
Central London Ord. Assented Stock 4 4 74 — 581 
Metropolitan Wi eae. ee a a 794 -— 4 15 3 
до. District we dw 1 8 55 _1 Б 9 3 
Underground Electric Ordinary 10 ми Nil 8 — i Nil 
do. do. "A" ... 1 Nil Nil 8&6 — Nil 
do. do. Income Btock 4 6 91 — 65 3 1 


TELEORAPHS AND TELEPHONES.. 


Anglo-Am. Tel. Pref. ... .. Stock e 6 106 +1 613 8 
do. ре... .. 0039 1g 546 $81 +1 690 
Chile Telephone ... sss sea 6 6 6 6è — 418 0 
Cube Sab. Ord. .. .. .. 10 1 1 т - 9 6 8 
Eastern Extension e o5. 10 10 10 19] — 568 
Eastern Tel. Ord... ..  .. Stock 10 10 1870 = 6 6 8 
Globe Tel. and T. Ord... .. 10 10 10 184 —à 660 
do. do. Pref... .. 10 6 6 11$ — 5132 
Great Northern Tel. .. ... 10 94 33 381 — 756 
Indo-European... .. .. @ 10 7 80) -1 514 9 
Marconi s ed Vis 1 95 15 95 — 6 910 
Oriental Telephone Ord. i 1 19 13 9d - 4 8 6 
United R. Plate Tel. .. .. 6 8 8 à — '*5104 

West India and Panama s 10 Nil Nil 1/6 — Nil 

Western Telegraph T эзе 10 10 10 18 -— 6 6 8 

HOMER AND Кошон Trams, ёс. 

Angio-Arg. Trams. First Pref. — 6 6b 19) 845 — 860 
do. do. nd Pref. 6 Nil 6 8 + 98 4 
ёо. do. 5 % Deb. Stock 5 6 790 — 659 

British Blectric Traction Ord. « “4 5 T —1 6 9 о 
до. до. 6 96 Pref. és 6 6 100 — 6 00 

Bresi! Tractions... ААС РЕК 100 Nil 4 68 +2 711 0 

Brit. Columbia Blies. Riy. Poe. Воск 6 6 804 — 611 9 
до. do. Preferred " 8 98. 81$ +9 %15 9 
фо. до. Deferred 8 194}. 914 432 *615 0 

Lond. а Bub. Trac. 6 % Pref. 1 3 5 106 >- 6d. 9 10 6 

London United Tram. Deb. ... Stock 4 6 654 — 632 

Mexico Tram.6% Bonds  .. — Nil Nil 858 = 617 0 
do. 6% Bonds... — Nil Nil 618 -1 Nil 

Mexican Light Common .. 100 Nil Nl 398 +2 Мп 
do. Pref. ... .. 100 Nil Nil 628 +1 Ni 
до. lst Bonds... — ип 6 154 — 612 5 

MANUFAOTURDIO COMPANIES 

Babhoock а Wilooz дг ods 1 и 99 9i = 491 

British Alaminiam Ord, e 1 10 6 90/9 -— 416 6 

British Insulated Ord. ...  ... 1 15 15 э —55 680 

Callenders... эк s 1 и 1 94 6 8 0 
do. 6) Pref. Ga ii 1 8 o 23/9 - 895 

Crompton Ord. .. .. nce 1 10 6 a — 8 0 0 

Edison-Swan a me ee 1 10 (Nil 1/6 -9d Nil 
do. do. 6 % Deb. .. ... Вок 6 б t7 = 793 

Electric Construction  ... ae! 1 10 10 1% 46d. 613 | 

Engiish Electrio... iis vis 1 8 6 Ive tù Б 68 
до. do. Pref. ... Са 1 6 6 20:6 — 517 1 

Gen. Elec, Pref. .. ... ke 1 6& A эс — 661 
до. Отё. ... aes ss 1 10 6 90^ +8d. 416 6 

Ren:ey ii T n M 1 15 15 ч — 6 8 0 
до. Pref. .. .. .. 6 4 4 4 — 6 0 0 

I idia. Nubber ee а eis 1 20 — M = = 

**et Vickers Pref. Gs 4 з 8 8 Si — 6 в 0 

*lemens Ord. — uk TS 1 10 10 17/- = Nil 

Tee4raph Coa. . 8 o ww Ы 90 30 $264 = 9616 0 


* Dividends paid free of Income Tax. 


. machines. 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only genera! 
and they may vary according to quantities and other circumstances 


Price Fortnight’s 
CHEMICALS. &c. June 18th. luc Gr 
а Acid, Oxalic ... .. ..  .. per lb. 68d. Е 
а Ammoniac, Ва! per ton £60 ids 
& Ammonia, Muriate (large eryatall ui £52 
& Bisulphide of vegies sss е T Ре 
а Borax . s: us sš ʻi £38 
а Copper Sulphate eee LIIS eee ee £26 15a 
а Potash, Chlorate ... ded e. per lb. 4d. to 4$d 
a is Perchlorate wes on T 54. EN 
а Shellac.. .. рег cwt. £15 10». T 
>= Sulphur, Bublimed Flowers iua T 49 E 
Roll P n £8 10s. "- 
z Soda, "Chlorate eau sae .. рег lb. за. КҮР 
Crystals е .. рег ton £5 108. PUN 
1 Sodium Bichromate, casks .. рег lb. 40d. ; an 
| 
| 
METALS, &c. 
b Aluminium, Ingote... ane .. per ton 2115 to £190 Seg 
b is Wire i s .. per 10. 1/9 to Lib | 55 
b Shee 1/6 to 2/- ooo 
Pp Babbitt's Metal end. Anti-friction Metal— us 
Gradel .. dus T per ton net £152 a 
Grade II eee [Ij [II] ee [1] £130 eee 
Grade 111... " £78 un 
с Brass (rolled metal F to 12” basis) ' ' per lb. 1054. s 
с » Tubes (solid drawn) T mm 1/04 to 1/0} 
€ „ Wire, basis ... .. ... " 104d. 
с Copper Tubes (solid drawn) = T 1/34. i 
C „ (best selected) per ton £100 
с ee Sheet ose eve TTI oe £100 t 
€ ee Rod . oes oe £100 
d n (Electrolytic) Bars 5 is £74 10s. 
d » is Sheets К £145 10s. 
d „ „ Wire Rods n LH 108. 
d A sà H.C. Wire per lb. 1044. 
? Ebonite Rod PTT eco e.e [T] 6 
f ee Sheet ee eee t.. ГІ) 8/. 
а German Silver Wire ius x BÉ 2/3 
b Gutta-percha, fine ... sss xs T 6/6 
В India-rubber, Para fine ... A 1/24 ad, ine. 
і Iron Pig (Cleveland Warrants) . per ton 92s. ба | | 
4 ,, Wire, galv. No. 8, Р.О. qual. ja 495 
g Lead, English Pig ... sss ii £31 5s. | Ba. ine 
g Mercury .. рег bot. | £10 to 2107». 6d. | 7/6 to luj- dec. 
e Mica (in original cases) small `.. per lb. 8d. to3/- А 
e [T] (X) medium um... oe 4/- to 8/. | » 
e [T] e? large eve oe 10/- to 20/. & up . 
э Phosphor Bronze, plain castings „ 1/2 . 
Р „ гаип bars and rods 4 1/4 
p » rolled strip & sheet n 1/33 
p [T] ooo eee eve vo 1/4 t4. dec. 
o Platinum РА ssi Dn .. pet оз. £23 | 
d Silicium Bronse Wire  ... .. per lb. 1/14 
Р Steel, t. in bers [IIIJ [III [T] О i 
a Tin, Bloc (English) iie em per юп £196 10s. to £197 ! 70 . dec 
eee per 


а . Wire, №>№ов.1%0 16 ... 


Gastar supplied by 


g James & Shakespeare. 
& Edward Till 4 Co. 
{ Bolling & Lowe. 
1 Richard Johnson & Nephew, Ld. 
. а Р. Ormiston & Sons. 
f India-Rubber, Gutta-Percha and ө Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd. 
r W. F. Dennis & Co. 


a G. Boor & Co. 

b The British Aluminium Co,, Ltd. 
€ Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 


Automatic Generating Stations. — According to the 
Electrical World there are now in operation in California 1? 
uutomatic or semi-automatic generating stations, having an 
aggregate. output of 20,000 kW. These stations would it 
have been economically practicable with manual operaticn. h 
is now possible to duplicate every operation of manual contre, 
and to observe the operating conditions of an automatic station 
at a distant point, and a svsteimn of supervisory control ha~ 
been worked out by means of which, over a emygle par «t 
Wires, it is possible to " listen in "" on a distant. station ang 
determine the position of circuit-breakers, water level, losa 
on the station, hot bearings, &c.. The present tendenes im 
design is toward the use of induction generators, though mest 
of the staticns in. operation. are equipped with. synchronons 
The economic size limit is placed at 5,000. KW. at 
present. Amongst the stations at work are three using hea t> 
of 750/1,150 ft. Nine semi-automatic installations are work 
Ing on the system ot the Southern. California Edison €..— 
one man being on the premises as watehman and caretaker, 
who can etart the plant in the event of a shut-down, 


Irish Water-power Resources.—In the Irish Free State 
Parhiament (Senate), Colonel M. Moore meved a restuty n 
requesting the Government to establish a Board of Control te 
provide for the development cf water power and navication, 
and the estabhshment of a hydrometric system cf surves 
Col. Moore stated. that if. private individuals obtained posses 
sion of the water power it might be dithcult to bus. then 
out, and, as to eost, he thought It would be better té bex» 
moa small wav. The total cost of a bydrometric survey he 
estimated. at about. £7.000 per annum. Ultimately, the resolu- 
tion. was altered to read as a request to the Government te 
establish ин of control and also to institute a hydrometric 
survey, an? ain this form it was passed. 
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rT REPRE oc 


Е EXPORT ORGANISATION. make 


By LEON 


So much has been written at various times on this sub- 
ject that, at first sight, it would appear superfluous— 
even asudacious—to attempt making suggestions or 
giving advice on this matter; it is difficult to avoid 
repetition and perhaps seeming plagiarism. 

The importance of the question, however, especially 
at the present time, and the fact that apparently so 
little notice has been taken of previous similar articles, 
as well as the alterations that have taken place in con- 
ditions, may be sufficient excuse for the present article. 

This contribution is primarily intended for smaller 
manufacturers who cannot afford to have a complete 
and distinct export organisation with their own foreign 
branches such as their more prosperous competitors сап 
have; at the same time, some of the hints given шау 
prove useful to others. 

The small exporter will, of necessity, have to work 
through the agency of a number of independent repre- 
sentatives in the various countries; but as he cannot 
afford, on account of his limited variety of goods, to 
appoint a suitable man to look solely after his interests, 
he will have to depend on a representative simulta- 
neously working various agencies, the nature of which 
will not always be known to him. As it is only 
natural that the man will give his best attention to his 
most profitable line of goods, it is apparent that success 
will only be partial. The best course. therefore, in 
these circumstances, is for a number of small manufac- 
turers at home, who can place full trust in each other, 
t^ join hands for the purpose of facilitating their 
export business and to reduce their working expenses. 
"uch a combination would possess most of the advan- 
tages of the distinct export organisations of the larger 
concerns and would be in a position to appoint a well- 
established representative for its exclusive interests. 

This leads us to consider the export organisation in 
its two component parts, the home and the outside 
organisations, both of which must work in unison to 
make the enterprise successful, as neither alone can 
possibly expect, however well organised it is indi- 
vidually, a lasting and gradually improving business. 
This 1s so natural that the mere mention of it appears 
at first sight almost ludicrous; however, when the two 
sections have been more or less independent of each 
other, as they are bound to be in such cases, the absence 
of co-ordination, which originates from misunderstand- 
ing and lack of trust, has been the cause of repeated 
failures. This disadvantage is excluded from the big 
organisation, as the horne office always remains in abso- 
lute control of the foreign branch. It is therefore of 
primary importance to study the ways and means by 
which the necessary co-ordination can be achieved. 

Reverting to the home organisation, the matter that 
calls for first consideration is the setting up of the 
combine on a sound basis. The ideal arrangement, of 
course, will be obtained if the goods of its various 
members are not similar; this condition may, however, 
not be fulfilled easily, as even small manufacturers to- 
day do not and cannot restrict themselves to one line 
of articles; but, with goodwill, this difficulty can well 
be overcome and need not Бе a stumbling block to pre- 
liminary parlevs. 

The principal aim of the combination is to get to- 
gether as complete a line as. possible of such articles 
as are required in conjunction with one another, so 
that the sale of one will call for the sale of another: 
for this reason it will be better to have two similar 
articles for disposal than not to have this class repre- 
sented at all or only inadequatelv, and the choice 
should be left to the prospective buver. 


Advice to the Smaller Manufacturer. 


GORINI. 


Such a combine should include, as principal and 
leading members, makers of a.c. and d.c. machines and 
of transformers up to about 400/500 kW; although 
these firms may also supply switchgear in connection 
with their machines, it will be necessary to obtain the 
co-operation of switch- and control-gear manufacturers 
who are in a position to offer a complete line of appara- 
tus for the more general applications. Supply articles, 
such as small fans, cooking and heating apparatus, 
and fittings, can be obtained as a complement either 
by direct co-operation of a further member or by 
factoring them under favourable conditions. The 
combination can still be enlarged and strengthened 
bv the inclusion of makers of small oil and steam en- 
vines, pumps, «ce. 

The new organisation must for obvious reasons be 
kept away from the direct influences of any of the co- 
operating firms, and must be absolutely independent of 
them in the management and in the working-out of the 
most favourable policy; otherwise mistrust, created bv 
the belief of unjust preference. will creep. in and 
cripple the best. efforts. — It will. of course, always 
remain under the joint control of the co-operators, but 
uninfluenced by anv one singly. 

The first work of this central body will be to collect 
the necessary information from the various works and 
arrange it in a suitable form for export use, and issue 
a well and carefully-planned catalogue. А few words 
on this important, vet neglected and misunderstood sub- 
ject, will not be out of place: One must first clearly 
realise the purpose of a catalogue; it is not intended 
to be either a charlatan's advance agent broadcasting 
his history or a student's text-book “demonstrating to 
him in the minutest details the construction óf the 
article in question. А catalogue is primarily in- 
tended for an engineer’s use, and should therefore be 
compiled by an engjneer with the idea of imparting. to 
the prospective user the information he requjres, and 
only that information without superfluous details to 
distract his attention. We are speaking now of the 
' bread-and-butter '" line—small machines, auxiliary 
gear, &c. A concise description of the article, explain- 
ing in a few words its object and its performance, fol- 
lowed by a clear table giving guarantees, prices, and 
weights, will allow the estimating engineer or the client 
to find at a glance the information required; with the 
exception of special cases, the knowledge of the material 
used for the various screws and bolts of the machine 
is of no interest. 

Such lists, of course, as has repeatedly been empha- 
sised by foreign correspondents and official representa- 
tives abroad, must be in the language of the country 
and contain alb information in the system in vogue. 
At the present time it may be difficult to quote prices 
in the various currencies, although the same object oan 
be obtained in an indirect way. For this purpose the 
prices must be given in shillings only, as this unit bears 
a direct relation to the currency of most countries. | As 
it is usual to allow a discount on catalogue prices, this 
сопа be given in the form of a factor which would take 
into account the exchange value, at the time, of the cur- 
rency of the country concerned; this factor would be 
altered, independently of variations in the costs of 
production, from time to time according to the fluctua- 
tions in the exchange, or it could be fixed in advance 
for various limits of values of the respective currencies. 
The following example may further explain the arrange- 
ment: The list. price of a machine is £95 12s., on 
which a discount of 25 per cent. is allowed; the net 
selling price is therefore £71 11s. The price would be 
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given in the catalogue as 1,912 shillings. Assuming 
that the catalogue was intended for use in France, and 
that the exchange was 70 fr. to the pound sterling, the 
factor would be 2.63, as 2.03X1,912 sh.- 5,028.90 г. = 
£71 165. sd. 

So long as the discount does not alter, the factor 
would vary in direct proportion with the exchange. 

This scheme enables а client in any country to obtain 
the price in his own currency by a simple multiplica- 
tion; И bas the further advantage of eliminating 
separate culculation s of prices for every country in which 
the catalogue will be used. 

With regard to the fixing of export prices, a very 
important factor, especially under the present condi- 
tions, Which is not always fully appreciated by smaller 
hrins, is the packing; yet this plays a threefold part in 
the increase of the selling price. It appears first as its 
own cost, aguin in the cost of the freight, and, to a still 
greater extent, in the form of import duty. The pack- 
ing should therefore not be left in the hands of 
labourers, but should be designed, just as a machine is 
designed by an engineer, by an experienced packer with 
the object of saving weight and space, and vet securing 
safe transport, 

The question of credit, principally in countries out- 
side the Empire, must be given due consideration and 
discussed with the representatives concerned according 
to the customs. As a rule, it will be ditlicult to obtain 
payment against shipping documents, and two to three 
months’ credit will have to be reckoned with; the 
corresponding loss of interest must, of course. be taken 
into consideration in fixing the selling prices. Ап 
increasing turnover might, however, on account of the 
large suis involved by these credits, cause the small 
exporter real financial difficulties. For this reason a 
substantial inducement for cash payment on receipt of 
goods should be offered in the form of a special discount; 
in other cases it may be possible to obtain a promissory 
note, on which the manufacturer could get the credit 
needed. ' 

Reverting to the outside organisation, the represen- 
tative should preferably be a native or at least have 
lived and been engaged in similar work in the country 
for some length of time. so that he mav be familiar with 
the customs of the people. "The search after the most 
suitable man will be facilitated bv the advice of consular 
agents, but in the first instance the exporter must 
have recourse to advertisements and a reliable informa- 
tion hureau. 


It is not sufficient for the representative to be a good 


organiser and a sinart salesman with bank and other 
references; he must be a capable all-round engineer; 
only if he has this latter qualification will he be able 
to compare competitive goods, advise his principals as 
to the suitability of their design, sugyest the necessary 
1uodifications to meet various requirements, and, ubove 
all, give his principals information in a useful and 
comprehensive form. It is, for instance, superfluous 
fur an outside representative to report to headquarters 
the loss of an order on account of high prices; this 
conclusion would naturally, after a certain time, have 
been drawn at home without his comments. The interest 
of a lost order centres not in the knowledge of the loss, 
but in the cause of the higher price, and to enable tlie 
manufacturer to ascertain this, the report must contain 
information on the performance, weight, and finish of 
the preferred article. Such particulars carefully filed 
and studied will form the basis for future improve- 
ments and alterations, and enable the estimating engi- 
heer tu prepare on future occasions the most suitable 
oflers. 

As the representative cannot be expected to become 
fully acquainted with all the details of the various 
goods he is to sell and with the secrets of their manu- 
facture, the combine should train one of its men in the 
various works and lend him at its cost as technical 
adviser to the appointed representative. The informa- 
tion that this man will be in a position to collect and 
pass to his employers will, in a short time, prove a real 
and profitable return for the money expended. 

We have considered at some length the importance 
of the catalogue and the object it has to fultil; it re- 
mains now to study how to corroborate and strengthen 
the good impression it has made, and this can best be 
done by an attractive display of the principal goods, 
from the inspection of which a client will gain the 
assurance of the manufacturers’ reliability. This will 
not increase the working expenses to a great extent, as 
the showroom can well be combined with the stock, which 
in any case 1s necessary. 

The author wishes to warn the prospective exporter 
against taking half measures; it would be more than 
usless, nay, it would mean a certain loss, to trv to do 
export business as a hobby or as a kind of side line 
to his home trade. He must well consider before en. 
gaping in foreign trade enterprise the costa and the 
possible returns from it and then throw himself heart 
and soul into it, thus definitely giving the representa- 
tive the assurance of a certain and continued support; 
only then will he achieve the hoped-for success. 


A NEW RADIO-TELEPHONE RECEIVER. 


A Combined Kenotron and Pliotron Capable of Operating on Alternating Current. 


THe combination of а kenotron rectifier (for supplying the 
plate voitage) and an equipotential cathode pliotron (that can 
be heated by an alternating current without. producing an ap- 
preciabie a.c. hum in the output circuit) in a single 4-clement 
tube is à new development that has interesting characteris- 
tics. 

The principle, as described by Mr. A. W. Hull. of the 
Ашепсап General Electrie Co., in the Proceedings of the In- 
siitute of Radio Engineers, from which the following details 
and Vlustrations are abstracted, is clearly shown in fig. 1, 
Which repre-ents a two-tube a.c, receiver, the kenotron recti- 
fier furnishing the plate voltaze for the photron detector: 


the pliotron. cathode-heating battery ds omitted, the cathode . 


being connected directly to the anode of the kenotron, and 
as evident that the device will function equally well if the 
two elements are combined so that the kenotron anode can 
aio be used as the pliotron cathode, the resulting circuit 
being shown in fiy. 2. 

The structural features of one form of such a double-func- 
tion vaine are indicated in һи. 3. The filament is a helix. of 
tungsten Wore, mamitained at a temperature of approximately 
лө des; K. bv 2 Aat 5 V, ас. The cathode i$ à nickel 
eviinder 4d in. in diameter by 1} an. long coated with barium 
oxide, and the gnd and plate are concentrie evlinders sur- 
rounding the cathode, the grid being a helix lan. long by 


lin. in diameter, consisting of 40 turns of 3-mil (0.008-cm 1 
molybdenum wire. lig. 4 is а cross-sectional view of a vaive 
suitable for operation froin a lamp socket, without trans 
formers; the filament is a standard tungsten helix, such as is 
used in gasfilled lamps, and the cathode a nickel cylinder 4 
in. in diameter and 1j in. long. 

In the typical receiving circuit (fig. 5) incorporating a single 
valve of the type shown in fig. З the filament voltage is cb- 
tained from a step-down transformer; one side of the lle V, 
a.c., power line is connected to the filament апа the otber 
to the plate so that the filament swings plus or minus lio V 
with respect to the plate terminal. On the negative side it 
feeds current to the cathode which is stored by the condenser 
C, und further smoothed by the condenser c, and the re 
sistance т. A single valve with a T1U-V filament is repre 
sented as a detector in fig. 6; it utilises the a.c. power line 
as an antenna and the only accessories needed are the twe- 
phones, filter, and tuning unit. 

In order that rectification. may result when a single vilve 
is used as a half-wave rectifier (figs. 2 and 5), the outstde sur- 
face of the cathode 18 made to have a higher electron emis 
sivity than the inside by coating it with an oxide; the news 
sity for unilateral electron emissivity is removed when fuii 
wave rectification is employed, but if a single valve with 6 
14^ Y“ fument be used as a full-waverectitier (fig. 4) tbe 


Ee НЫР НН ee ee ee Зв, 


Vol. 92, No. 2,377, JUNE 15, 1923.] 


THE ELECTRICAL REVIEW. 


958 


electron emission from the inside of the cathode may 
be the same as that from the outside, provided it is 
less than that of the filament; for, in this case, the 
cathode is always receiving electrons from опе end of the 
filament at the same time as it is emitting them to the other 
end, and it is only necessary that the number received should 
be in excess. 

A resistance-capacity filter gives satisfaction, and is lighter 
and cheaper than the usual inductance-capacity type; that 


shown in fig. 6 consists of thrée 2-microfarad condensers and 
two 4,000-ohm resistances, and is capable of furnishing five 
miliamperes at 60 V, with half-wave rectification. An earth 
line being 


connection is, generally, not necessary, the a.c. 


qEMOF ron 


mor то 


1.—PLIOTRON RECEIVER WITH FIG. 
KENOTRON RECTIFIER. 


Fia. 
KENOTRON RECEIVER. 


sufficiently earthed; earthing the circuit at any point does no 
harm, but may interfere with operation or introduce an a.c. 
hum; it is preferable to make the earth connection through 
a condenser as shown in fig. 5. 

The volt-ampere characteristics of a new valve similar to 
that illustrated in fig. 3 are compared in figs. 7 and 8, with 
those of a standard UV-201 amplifier valve at the same plate 
voltage, the former being much steeper, as is also the grid 
current characteristic, 
may be expected. The values of mutual conductance, plate 
resistance, and amplification constant. for the new valve are 
1.5 x 10—, 15,000, and 27 respectively, as compared with 0.28, 
20,000, and 6 for the UV-201 type of valve. The operating 


characteristics of the new valve are identical with those of 
standard pliotrons, but its voltage amplification 1s about four 
times that of the UV-201 type, at both radio and audio fre- 
quencies, 


which fact is specially significant in the case of 


Fic. 4.—ChRoss-skEcTION OF 110-V FILAMENT VALVE. 


radio frequency; at 300 metres a resistance-coupled UV-201 
type amplifier gives a voltage ampl:fication of 2 per valve, 
whereas the equipotential cathode valve averages 7-fold volt- 
age amplification—a single valve of the latter type being thus 
nearly the equivalent of three of the former pattern. 

Under normal conditions а.с. hum cannot be heard when a 
single valve is used; with two in series, the hum can be heard 
only when the telephones are pressed tightly on the head, 
but with three in series hum is quite noticeable, although not 
objectionable; a large part of the hum is probably due to 
circuit induction and can be eliminated by shielding. 


MILLIAMPERES 


GRID VOLTS 
Fic. 7.—STATIC CHARACTERISTICS. 


An important operating feature of this ions of receiving 
equipment is its safety; nothing that the operator can do can 
harm either himself, the receiving tube, or the lighting cir- 
cuit. The a.c. power terminals are made inaccessible by the 
use of standard lamp receptacles and plugs, all exposed ter- 
poe are protected by high resistunces, and no injury can 

done to the valve by short-circuiting either the pliotron or 
the ken otron part of it. 


£452,893 to £653,974. Capital charges also increase 


2.—COMBINED PLIOTRON 


so that a higher detection coefficient : 


Fia. 5.—SIMPLE RECEIVING 


Еа. 8.—PLATE-RESISTANCE CHARACTERISTICS. 


ELECTRICITY SUPPLY AND TRACTION 
AT MANCHESTER. 


Reports for the Year 1922-23. 


THE reports of both the electricity supply and tramway depart. 
ments of the Manchester Corporation for the year ended 
March 318 last disclose eminently satisfactory results. 


Electricity Supply. 

The total revenue of the electricity supply department 
(of which Mr. S. L. Pearce, C.B.E., is engineer and manager) 
amounted to £1,394,625, comparing with £1,429,995. Against 
this was charged a working expenditure of £740, 651, compared 
with £977,102, resulting in an increase in the gross a^ from 
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Fic. 3.—LaBoRATORY МОРрЕ, or New VALVE. 


to the same extent, and the nat result was therefore a profit 
of £128,714—454,150 more than in the previous year. ‘The 
whole of the surplus was transferred to reserve. All interest 
und sinking fund charges arising during the year in respect of 
the new generating station at Barton, and high-pressure mains 
from the station, were met out of revenue. Further borrow- 
ing powers, amounting to £257,010, were secured during the 
year, and the capital expenditure amounted to £1,603,368, 
bringing the total outlay upon the undertaking up to 
£7,211,066. 

The quantity of energy sold was 185,638,834 kWh, an increase 
of 17 per cent. upon the 1921-22 figure; the bulk of: the 


410 
volts 


Еа. 6.—RECEIVING CIRCUIT FOR 
110-V VALVE WITH POWER 
LINE ANTENNA. 


CIRCUIT. 


increase is shown under the heading of '' private consumers.’ 
The average price of fuel fell by 12s. 4d. per ton to 22s. Hà. 
during the year, and the fuel consumption per kWh sold fell 
by 0.84 lb. to 2.6 lb. There was a striking, contrast between the 
fuel costs at the Stuart Street station for the last two years. 
In 1921-22 the figure was £400,614, and last year it fell to 
£206,749. 'This remarkable reduction is attributed in large 
measure to improvements and economies in the boiler houses, 
causing the overall thermal efficiency to rise from 11.88 to 
14.82 per cent. No additions were made to this or the City 
stations. А 1,800-kW turbo-generator and ten boilers were 
removed from Dickin- 
son Street to make 
room for additional 
converting plant and 
the new 33,000-V dis- 


tributing station 
building. А contract 
was placed with 


Messrs. Bruce Peebles 
and.Co., Ltd., for two 
2,500-kW motor-con- 
verters. 


Notwithstanding the 
engineering  lock-out 
in the early part of 
the year, very fair 
progress was made 
with the Barton sta- 
tion, which has en- 
abled the first two 
generating sets, to- 
gether with four boilers, to be put into commission this month 
(June). 

A new station, equippped with two 2,500-kW  motor-con- 
verters, was constructed during the year to provide d.c. to one 
section of the City area, and a temporary sub-station with 
450 kW of converting plant was erected at Longsight; this 
will shortlv be superseded by & permanent sub- station. An 
additional 1,500- kW motor-converter was uistalled in each of 
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the Polygon. Sherborne Street, and Knott Mill sub-stations. 
In addition to the new Longsight eub-station, the following 
sre being constructed during the current year :—Great An- 
coats Street, Chorlton-upon-Medlock, Hulme, Gorton, Denton, 
and West Didsbury; three of these will be fully automatic. 
In connection with the 33,000-V supply from the Barton 
station, the following new transformer distributing stations 
are under construction and were satisfactorily proceeded with : 
—High Street (25,500 kVA), Stuart Street (17,000 kVA), and 
Oldham Road * B” (18,000 kVA). The High Street station 
is the first completely-equipped outdoor sub-station operating 
at 33,000 V in this country. The Moss Side station wae 
equipped with 33,000-V switchgear to deal with a supply from 
Barton. In addition to the foregoing, over 2,000 kVA of secon- 
dary plant was installed on the premises of six large con- 
sumers. During the year under review bulk supplies to the 
Sale and Cheadle Urban District Councils were furnished for 
the first time. 

Callender's Cable & Construction. Co.. Ltd., satisfactorilv 
completed its contract for the manufacture and baying of 
the 33,000-V cahles forming the Berton transmission svstem. 
In all, a net addition of over 42 miles waa made to the mains 
during the vear, partly under contracts and partly by the 
department. 

Tramways. 


The accounts of the tramway department (yeneral manager : 
Mr. Henry Mattinson) for the past year show а total 
revegue of £1,831,666 (including £1.813 net from the omni- 
buses), an compared with £1.994,577 (including £738 from 
oninibuses) in 1931-93. Working exnenses amounted to 
£1.391.347. as against £1.519,838, leaving a gross profit of 
£510.319 (£474,739). To this was added £5.972 interest on 
investments, making £515,591, and capital charges absorbed 
£293 917 (£258,862), giving a final result of £231,674 profit. 
which was in advance of the previous year's net balance of 
0918 849. The capital expenditure increased by £96,469 to 
£2,898 А39 The principal items of exnenditure were rolling 
stock, £66,079, and permanent-wav. £17,760. The number of 
nassengers carried was 285,232.083, as comvared with 
Js 869,773, and the number of car-miles run 20,289.399, as 
against 19,465,734. Nearly half of the passengers carried maid 
penny fares. During the vear 32 new cars were put into 
eervice, including nine which were reconstructed in the depart- 
men('« workshops, and, in addition, seven eingle-truck cers 
and nine double-truck cars were reconstructed and fitted with 
vestibule ends. A great deal of reconstruction of the per- 
manent-way was carried out in 16 strects, and special track- 
work was renewed at 15 junctions. | 
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-ELECTRICITY SUPPLY AT SHANGHAI. 


Et aen 4 Report upon the Year’s Working. 


Tur Chief Engineer and Manager of the Electricitv Depart- 
ment of the Shanghai Municipal Council (Mr. T. H. U. 
Aldridge. M.l.E.E.. &c.) has sent us a copy of his report 
for the vear ended December 316, 1922, together with the 
accdunts. tras 

The revenue account records a total income from all sources 
of 7,253,153 taels, which, at the exchange rate of 1 Tael= 
Зв, gives a eterling equivalent of £1.007,974. Against this 
waa charged a working expenditure of tls. 4,970,597 (£745,5%)), 
leaving в gross profit of tls. 2.282,561 (£342,384). After 
crediting certain sums and deducting capital charges there re- 
mamed a net profit of tis. 1,221,806 (£183,271). In 1921 the 
net surplus amounted to tls. 1,047,608 (£157,141). The profit 
war allocated па follows:—To municipal funds, tis. 690,000 
(£108,500), making a total contribution, since 1916, of 
the. 2,500,000. (£429,000); to equalisation account, tls. 74,000 
($11,100): to general ‘Teserve, tls. 451,400 (£67,695); the 
balance being carried forward. The total capital outlay upon 
the undertaking increased during the vear from tls. 20,771,469 
(433,115,770) to tls. 97,071,553. (£4,150,735), 

The amount of епегиу sold was 332,457,361 kWh. an increase 
of over 47 million. kWh, or 25.4 per cent. The total income 
per kWh sold fell from 1.324. to 1.1X3d., and the total costs 
from .Sod. to .77d. The plant capacity remained at about 
84.000 KW, but the maximum demand rose from 43,554 to 
53:00 kW. The load factor—51.5 per cent.—compared very 
favourably with that of the leading British undertakings, 
eu, Manchester (21.5 per cent.), Glasgow (21.45. per cent.), 
and Birmingham (20.65 per cent.). 

The report. states that industrial conditions still affected 
electricity supply adversely, but in spite of this extensions 
phrouid be proceeded with. е Prospects for the future were 
very encouraging, although the present. progress was not so 
rapid as at bad been during the past few veara. 

No additional generating. plaut мах put into. service. at the 
Haverside station dunna the vear, but four new boilers were 
«апре. мо of these were of the Babeock & Wileox and 
two of the Stirling types, each having a normal evaporative 
аара Цу of SOOO Tb. of water per hour. Good progress was 
made with the extensions, which would bring the capacity 
ef the plant to 121.000 kW bv the end of the present. vear. 
Most cf the concrete constructional work was completed, 


and the erection of the 90,000-kW Metropolitan-Vickers turto 
generator was well advanced. The two 8,000-kKW house sete 
were practically completed and the 750-kW rotary converters 
were started up to supply d.c. to the fan motors and 
mechanical stokers in the new boiler house. The erect:.n 
of the remaining six boilers was nearing completion at the 
end of the year. One bank of three 5,339-kVA transformers 
for stepping the generated pressure of 6,000 V up to 22 (ва V 
for trunk distribution was put into use, and progress was 
made with the new 22,000-V switch house, wherein a consider- 
able part of the switchgear was installed. 

The old Fearon Road station was used to a &maller extent 
for generating purposes during the year. and had it not been 
for the traction load the generating plant could have heen 
shut down entirely. The two 6U00-kKW Ferranti croes« om- 
pound engine-generators were dismantled and sold. The new 
'" super-sub-station " building at Fearon Road was practical’ v 
completed, and much of the new 22,000-V and 6,300-V switch- 
gear was erected. 

Tt had been expected that the maximum load would reach 
61,000 kW in 1922, and had anticipated new power consumers 
heen connected earlier in the year, and had the flour mi!l« 
been running, the maximum demand would not have been far 
short of that figure. There was little doubt that if. the 
cetton-spinnings industry had been as thriving ae it had been 


Fic. 1.—INTERIOR or KIAOCHOW ROAD SUB-STATION, SHANGHAI 


in the past few years, greater efforts would have been made 
by the mill owners to get their new spindles into productive 
use, thus increasing the demand for electricity. The hzht- 
iug und heating business continued. to expand at a very 
satisfactory rate. Heating and cooking accounted for the 
consumption of 1,672,460 kWh, an increase of 27.45 per cent, 
and the demand for radiators asain exceeded the supply. 
During the winter season 2,934 radiators were connected, ard 
of these 9,128 were hired from the department. The toti 
heating and cooking load was in the region of 7,500 kW. On 
the power side 771 motors, a total of 22,487 h.p., were сөп. 
nected, bringing the aggregate to 3,958 motors, representing 
77,608 h.p. The loss of the flour-mill load during the yeer 
teduced the energy supplied to this particular industry from 
21.%83,933 kWh to 15,244,941 kWh. 

The capital expenditure during the current year was eti- 
mated at tls. 2.722.141 (£408,321), and a net balance af 
tls. 1,398,950 (£209,843) was anticipated. 

The accompanying illustration is. reproduced. from the 
report. It shows a new type of 6,300-V concrete switchboard 
and oxide lightning arresters in the Kiaochow Road sub- 
station. 


An Automatic Hydro-Electric Station.—1n the Flectri si 
World of Mav 19th Mr. E. B. Collins states that the S00 
kV A automatic hyvdro-electric generating station installed һу 
the New England Power Co. has been running since June last 
sear with satisfactory results. Tt is situated in a rem: te 
nmiountaimous region, practically maceessible during the winter 
months, and feeds through a 15-mile 66,000-V line the hizh- 
pressure busbars of another station. Very. little trouble hia 
been experienced. with the automatic equipment, which is 
Inspected at regular intervals. The lightning conditions are 
severe, and the high-pressure line has frequently been tripi 
out owing to lightning disturbances, but the generating рил 
has in every case promptly shut down, remaining stationary 
until the dine has been energised from the other. station. 
elon the plant has at once started running and resu: u 
oad. 
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EXTRA-HIGH-PRESSURE STEAM PLANT. 


AN extremely interesting account is given in Power, of May 
22nd, of а 1,000-kW experimental test plant which is 
approaching completion at the works of the English Electric 
Co., Ltd., at Rugby. So far as we are aware no information 
regarding this installation has been published in this country. 

Steam pressures up to 1,500 lb. per sq. in. have been 


successfully tried, but the present plant goes a long way . 


further, using steam at a pressure of 3,200 lb. per sq. in. abso- 
lute, and at a temperature of 706 deg. Fahr. The choice 
of this pressure is due to the fact that this temperature and 
pressure correspond to a ''critical point," at which water 


changes into steam, on the addition of heat, without change 
Thus there is no ebullition, and the trouble of 


in volume. 
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at 706 deg.'has a volume of 0.05 cu. ft., and is indistinguish- 
able from. steam; addition of heat then superheats it. . At 
706 deg. the total heat imparted to the water or steam is. 908 
B.th.u. per lb. In falling from that temperuture to 100 deg. 
Fahr. the steam, if kept dry, expands to a volume 7,000. times 
greater than its initial volume, but it cannot be kept dry 
without large additions of heat, involving the supply of the 
sume total heat at any temperature (saturated steam) ав 
would be required if that stage had been arrived at in the 
ordinary way. 

In the issue of our contemporary for May 29th the scientific 


lo burners, 


ed tanks. 


STEAM PRESSURE 3,200 LB. РЕК SQUARE INCH. 


basis of the system is discussed at some length, with- the aid 
of the Mollier diagram. It is there stated that: ‘‘ Feed water 
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11. Silent blow-off to condenser. 12. Exhaust from turbine. 14. Steam 
pipes for main-feed tank. 16. Connection between reserve and main- 
17. Overflow from reserve to main-feed tank, 18. Wet-air-pump 
20. Condensate-pump suction 21. Condensate-pump dis harge to 
eed tank. 22. Feed-water connection to exhaust-spray cooler. 23 


discharge to condenser 24. Circulator-water outlet from con- 


25. Circulator-water inlet to brake. 26. Circulator-water outlet. from 


From Power. 


The path of feed water and steam is shown in solid black. 


\ 


priming, which has led to great difhculties in trials of pres- 
sures between 800 and 1,500 lb., is avoided. At the critical 
temperature no heat becomes "latent," and consequently 
the heating elements can be made of very sinall section, and 
without steam drums. 

The designers are the Benson Engineering Co., Ltd., 
London, who, we understand, claim that the plant will con- 
sume about 28 per cent. less fuel than high-grade plant of the 
same capacity operating at 250 lb. per sq. in., and will also 
be cheaper to build and to maintain. The cost of the experi- 
mental steam generator, with feed pump and fan, is said to 
be less than that of a normal water-tube boiler of the same 
rating, though every part of it has been specially made; later 
sets should, therefore, cost less. Mr. M. Benson is the 
patentee. The steam generated at 3,200 lb. per sq. in. or 
more will be throttled down to 1,500 lb., superheated to 
788 deg. Fahr., and passed through a turbine exhausting at 
900 lb. per sq. in.; the exhaust steam: will be. re-heated to 
602 deg. Fahr. and expanded in a turbine of normal type to 


a 29-in. vacuum. 


A pound of water, occupying at 60 deg. Fahr. 0.016 cu. ft., 


at a little above 3,200 Ib. pressure is forced into the primary 
coils of the oil-fired steain generator. At a point about 90 per 
cent. through these coils the temperature of 706 deg. is 
reached, whereupon the water changes instantly to saturated 
steam of the same specific volume and total heat. © In 
traversing the remaining 10 per cent. of the primary coils the 
віеатп is superheated to about 730 deg. Fahr. It next@passes 
through a reducing valve, which brings the pressure down to 
1,500 Ib. and reduces the superheat almost to zero. ; The 
steam is then superheated to 788 deg. at 1,500 lb. in another 
set of coils and expanded to 200 Ib. in a 464-h. p. high-pressure 
turbine. ‘The exhaust is then re-heated to 662 deg. and then 
further expanded to 4 lb. in a 1,910-h.p. low- -pressure turbine. 
By employing the counterflow principle and using an air pre- 
heater operated by the flue gas, it is expected that a steam 
generator efficiency of 80 per cent. or befter (not counting 
economiser or auxiliaries) will be obtained." It is assumed 
that the two turbines will utilise respectively 60 and 70 per 
cent. of the available heat drop, and assuming that the 
efficiency of the steam generator is 80 per cent., that of the 
ulternator 95 per cent., and the consumption of the auxil- 
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iaries 108 h.p. (fans 30 h.p., feed pump 56 h.p., condenser 
auxiliaries 90 h.p., о! pump 2 h.p.), the net over-all thermal 
eticiency of the plant would be 22.3 per cent.—much higher 
than that attainable in any commercial low-pressure plant of 
the same rating. 

It appears that with saturated steam the point of theoretical 
best ethciency lies in the neighbourhood of 1,500 lb. pressure; 
im practice the best point would lie at a lower pressure. 
Assuming that the maximum permissible euperheat tempera- 
ture is 900 deg. Fahr., the best theoretical etticiency is found 
ut 3,200 lb., but it is considered unlikely that a better result 
would be obtained in practice at that pressure than at 
1,500 lb., owing to the greater fluid-friction losses. It will be 
seen, therefore, that the 3,200-lb. pressure has been chosen 
purely for the saké of generating the steam safely, cheaply, 
and economically. It is stated that the contract for the steam- 
generating coils has been awarded to a German company that 
has had long experience. under simular conditions, and a 
sample of each tube has been tested by the National Physical 
Laboratory. The coils are all of carbon steel; the primary 
tubes have an inside diameter of 0.8 in. and an outside diame- 
ter of 1.2 in., while the superheater tubes, with the same bore, 
will have an external diameter of 1.6 in. 

We reproduce from Power an elevation and plan of 
the plant under construction, which will be erected and tested 
at the Rugby works of the English Electric Co. Water from 
the main feed tank on the left hand is led by pipe 1 to the 
feed pump, which delivers it to pipe 2 at a pressure above 
3,200 lb. Entering the feed manifold near the base of the 
steam generator, it passes up through five continuous coils 
encircling the interior of the generator. These coils are located 
in an annular space between the outer and inner walls, both 
of which are made of refractory material. The inner wall 
encloses the combustion space, the oil burners and air inlet 
being at the bottom, so that the gases rising in the centre 
position pass downward over the coils. This arrangement 
makes operation proceed on the counter-current principle, 
with the exit gases meeting the relatively cold feed water at 
the inlet. 

As the water rises its temperature steadily increases until, 
after traversing perhaps 90 per cent. of the primary coils, it 
reaches the critical temperature of 706 deg. and changes in- 
stantaneously into saturated steam. During the remainder of 
its passage through the primary coils the steam acquires a 
small amount of superheat, necessary to provide a margin of 
safety to ensure that the critical point is passed before the 
fluid leaves the primary coils. The steam at 3,200 lb. and a 
temperature of about 730 deg. passes from the generator to 
the upper steam manifold and thence to the lower super- 
heater manifold by way of a reducing valve and the connec- 
tion 3. This valve throttles the steam down to 1,500 lb. and 
brings it back practically to the saturated condition (steam 
at very bigh pressure is not superheated when passed through 
a reducing valve). 

In the test plant the slightly superheated steam at 1,500 1b. 
pressure 1s heated to about 790 deg. in passing through the 
superheater coils, and is then led through pipe 4 to the high- 
pressure turbine, which is of extremely small size, and is 
designed to give at least 404 b.h.p. when exhausting at 200 lb. 
absolute. A low-pressure turbine is not provided in the ex- 
perimental plant, the performance of steam at 200 lb. pressure 
being sufficiently well known, so the exhaust is passed through 
a reducing valve and a de-superheating spray to the condenser. 
A water brake driven through reducing gear is used to deter- 
mine the output of the high-pressure turbine. When satis- 
factory operation has been attained, a low-pressure turbine 
will be installed, to be fed with steam at 200 lb. pressure, re- 
heated to 660 deg., and to exhaust into a 29-in. vacuum. 

The smaller steam and fuel consumption will result in 
reduced size and cost of condensing and oil-burning equip- 
ment, ав well as of the stack, draught fans, &c. The feed 
pump, on the other hand, will be more costly, and will con- 
sume more power than under ordinary conditions. 

The burnt gases leaving the generator pass through an air 
nter, giving up much of their heat to the incoming air for 
combustion. 

Provision is made for automatic devices to control the steam 
pressure and temperature, and the output of the feed pump; 
the superheater can be more or less completely shut off by 
dampers between the primary and secondary heating coils. 
The supply of air and fuel oil can also be automatically con- 
trolled, but as the test plant will operate under constant load. 
the automatic features will not be required in the first 
Instance 

It es pointed out that the performance of such an instal 
lation cannot fairly be compared with that of one working 
at ordinary pressures on the basis of water consumed per 
kWh; the proper criterion is B.th.u. per kWh. Theoreticallv, 


the thermal ettieienev. of ü perfect plant operating on the cvele 
used at Rugby would be 42.5 per cent., on the following 
sumpti ns: Feed temperature, 50 deg. F.; steam entering 
high-pressure turbine, 1,500 lb. and 788 deg.: exhaust pres- 
sure of high-pressure turbine and inlet of low-pressure turbine, 


Aw |! reheat to 662 deg 
exhaust at one-half pound 
An actual over all plant thermal efficiency of 2953 рег cent. 


is. expected. by the designers, based on the following 
КАПИТ. 


for low pressure turbine inlet : 


Total steam generated per hour, lb. T ... 10,000 
Efficiency of steam generator without auxiliaries, per 


GB. uu eT T saa in оң н м) 
Part of available heat drop delivered as power ut 
turbine shaft: | 
High pressure, per cent. 5 60 
Low pressure, per cent.  ... эө PA 10 
Efliciency of electrical generator, per cent. 95 
Electrical power used by auxiliaries : 
Feed pump, h.p. ii " 56 
Draught fans, h.p. A 
Fuel oil, b.p. ... i 
Condenser, h.p. A 
Total, h.p. - i НЕ 4s 108 


Net output of plant 1,482 h.p. or 1,107 kW 


A larger plant operating under the same conditions should give 
a much higher efficiency. 

It is estimated that compared with ordinary 200-lb. pant, 
the complete installation (including condenser and electrical! 
equipment) will cost 82 per cent., weigh 75 per cent., and have 
a thermal efficiency 135 per cent. "Ihe total hot-water and 
steam content of the plant will amount to about i ton, and 
the steam main to the high-pressure turbine will have a bore 
of only 14 in. 

The Benson patents are based on the generation of steam 
at the critical point, and are not restricted to the design and 
cperating conditions of the experimental plant; nor are they 
confined to the use of water—mercury, sulphur dioxide, and 
solutions of solids in water, may be employed. 

The experimental turbine will have only one small impulse 
wheel, rotating at from 20,000 to 25,000 r.p.m.; the steam 
will be expanded in the nozzle from 1,500 Ib. down to 200 Ib. 

ressure. Eventually it will be gear-connected to a standard 
ow-pressure turbine running at 6,000 r.p.m. 

It is expected that tests will be carried out during the 
current eummer. 


NEW ELECTRICAL DEVICES, 


AND PLANT. 
Readers are invited to submit particulars ef new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest. 


FITTINGS, 


* Invisible” Bell Wire. 


Тн GENERAL ELECTRICO Co., Lrp., Magnet House, Kingsway, 
W.C.2, has introduced a novel form of wiring for electric 
bells which appears to solve the question of unsightly wires, 
besides facilitating installation. 

It takes the form of twin copper strips (5 X 120 mils) laid 
up between two felt paper tapes § in. wide. The insulaticn 
thus provided is ample, and the strip can safely be laid 
beneath floor coverings or wal!-paper and entirely hidden 
from sight. If run on the surface it can be painted to match 
its background. The system would appear to be eminent! 
suitable for burglar-alarm wiring, where invisibility is 
essential. 

New Air:Break Knife Switches, 


W. T. HENLEY'S TkELEGRAPH. Works Co., Ltp., Blomfield 
Street, London Wall, E.C.2, elaims that the new air-break 


Fic. 1.—A “HENLEY " DOUBLE-THROW SINGLE-POLE Кхт. 
SWITCH. 


knife switches recently put on the market by the company are 
the first to conform with the British Engineering Standard 
Specification No. 109/1923. This specification provides, mter 
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alia, that a switch shall carry its rated current continuously 
with a temperature rise not exceeding 20 deg. C. for currents 
less than 100 A, and 30 deg. C. for currents of 100 A and above. 
Where switches are mounted on marble or slate slabs these 
must be free from metallic veins and other defects, and 


specially treated. Securing bolts must be insulated from the, 


base, and special regulations are made governing the use of 
back connections. 

The company makes these knife switches in a number of 
patterns. ‘That illustrated in fig. 1 is the single-pole, double- 
throw pattern, with “ flicker " blades, for use on 660-V cir- 
cuits and rated to carry 200 A. The blades are so arranged 
that when the flicker breaks it is parallel with the edge of the 
break contact, thus minimising the effect of the arc. The 
bases are of black enamelled slate of best insulating qualities. 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. ] 


Swanage Gas and Electricity Bill, —The Unopposed Com- 
mittee of the House of Lords, over which the Chairman of 
Committees (the Earl of Donoughmore) presided, ordered this 
Bill to be reported for third reading on June th. It provides 
for the transfer of the undertaking of the Swanage Electricity 
Supply Co., Ltd., to the Swanage Gas Co., and for the 
change of name of the latter to the '' Swanage Gas and Elec- 
tricity Co.” The area of supply comprises the urban district 
of Swanage and the parishes of Langton, Maltravers, and 
Studland (the three parishes being the added area under the 
Pill). The usual powers are given for che continuance of 
the existing generating station and the erection of a new 
опе, subject to the approval of the Electricity Commissioners. 
A clause added since the introduction of the Bill gives the 
Minister of Transport the right to revoke the powers as to 
the supply of electricity in the added area of supply if suitable 
and sutiiclent distributing mains are not laid within three 
years from the transfer. 

The Bill confers upon the company powers to raise an 
additional £40,000 by new ordinary or preference shares or 
stock, and it 1s provided that, with the consent of the Elec- 
tricity Commissioners, further capital may be created and 
issued for the purpose of the electricity undertaking. The 
maximum dividend on the new ordinary capital is to be 8 
per cent., unless a larger dividend is necessary to make up a 
deficiency on a previous dividend, and on the preference 
capitai 7 per cent. Borrowing powers to the extent of one- 
half of the paid-up additional capital are included. 


Oakham Gas and Electricity Bill.—The Unopposed Com. 
mittee of the House of Commons considered this Bill on 
vune Оһ. Its object is to empower the Oakham Gas Co., 
Ltd., to surply electricity in its present area. Electricity is 
to be generated on the site of the existing gas works, by the 
use of gas engines. Owing to the fact that the generation of 
electricity and the manufacture of gas are to be combined, 
there is a clause in the Bill providing that if the local authority 
exercises its rights under the Electric Lighting Act to purchase 
the electricity undertaking it shall also purchase the gas 
undertaking. 

Mr. SEbGWICK explained the provisions of Part II of the 
Bill, dealing with finance, which is to come into force three 
years after the company commences to supply electricity. 
Part II proposed the formation of an interest and dividend 
fund, the capital of the company to be allocated to separate 
accounts for the two undertakings. 

Mr. SEABROOK, replying to questions ав to why the electricity 
undertaking should not be bought separately by the local 
authority in 42 years if it desired, said that the gas works 
plant, which produced gas for supplying the ordinary con- 
sumers, would also produce gas for the engines driving the 
electricity plant, and if the electricity undertaking were 
separated from the gas undertaking, then the company would 
be left with idle plant, which had been used previously for 
the electricity undertaking. Again, the local authority would 
have to go to extra expense to provide plant for the electricity 
undertaking. After the Committee had discussed the matter 
Privately, the Chairman announced that the Committee was 
willing, in this exceptional case, to pass the clause, but that 
at should be indicated in the preamble that the clause was 
allowed owing to the exceptional circumetances. 


Leafield Wireless Station.—On June 5th, Mr. F. Gray 
asked the Postmaster-General the purposes for which the Lea- 
field wireless station was being used and the number of hours 
it was used daily; whether the hours of work could be so 
regulated that the working of the station did not interfere 
With broadcasting in the district; whether he was aware that 
the Poulsen arc transmission system in use at this station was 
making broadcasting in the district impossible: and whether 
any steps could be taken to remedy this by installing a modern 
Valve circuit system or otherwise. 


Sir L. WonrHINGTON-EVANS said that the Leafield station 
was engaged on important commercial services for upwards ot 
eighteen hours daily, and it would not be possible to dis- 
continue working during the broadcasting hours without 
abandoning some of those services. То reduce the interfer- 
ence as lar as expermnents were being carried out with the 
object of eliminating all emissions other than that on the 
fundamental wave length of the station. 

In reply to Captain TERRELL, Sir L. WORTHINGTON-EVANS 
said a complete financial statement for the year ended March 
3156 last ot the working of the Post Office wireless stations at 
Cairo, Leafield, Northolt and Stonehaven could not yet be 
furnished, but the following statement gave the estimated 
revenue and expenditure respectively during the year in 
question :—Cairo (open 11 months), £6,500, £45,000; Leafield 
(142 months), £31,200, £36,000; Northolt (74 months), £4,500, 
45,500; Stonehaven (12 months), £3,500, £9,200. 


Imperial Radio-telegraphy.—On June 5th, Sir Н. BRITTAIN 
asked the Lostmaster-General what action the Government 
had taken to give ettect to the previously announced decision 
that licences should be issued to permit private enterprise to 
conduct wireless telegraph services with the Dominions, . 
Colonies, and foreign countries; if the Government had con- 
sidered the serious condition of things revealed in a return 
just issued by the Post Ottice of the high-power wireless 
stations possessed by the United States, France, Germany, and 
Great Britain; and whether, in view of the danger to the 
British Empire arising from the backward condition of Great 
Britain in high-power wireless telegraphy, he would say what 
action the Government proposed to take. 

Sir L. WoRTHINGTON-EVANS said that the conditions of the 
licences for which the Marconi Company had applied were 
being discussed with the company, and no time would be lost, 
so far as the Post Otlice was concerned, in arriving at a settle- 
ment. Meanwhile, the manufacture of the masts for the 
proposed Government high-power station was being proceeded 
with, and orders for the rest of the plant would be placed as 
quickly as possible. 

‘On June llth, Mr. OnMsBY Gore, Under-Secretary for the 
Colonies, informed Sir H. Brittain that it was contemplated 
that the question of wireless communications within the 
Empire should be considered in the first instance at the Im- 
perial Economic Conference. 


Broadcasting.—On June Sth, Sir J.. WOoRTHINGTON-EVANS 
informed Sir C. Burn that he was considering in conjunction 
with the British Broadcasting Company what arrangements 
could be made for providing brcadcasting facilities at or in the 
neighbourhood of Plymouth. Anewering Sir W. ре Frece, the 
PosTMASTER-GENERAL said that the licence to the British broad- 
casting Company provided that the programmes of broadcast 
matter shcuid be to the reasonable satisfaction of the Post- 
master-General. 


BRITISH SALES IN HOLLAND. 


THE United Kingdom takes about one quarter of the value 
of Holland's exports, but she is а long way from supplying 
that proportion of Dutch imports. The latter totalled 
fl. 2,033,721 000 in value last year, Great Britain's share being 
only fl. 328,499,000. Under the heading, ‘* Minerals and 
metals and manufactures thereof," United Kingdom ex- 
porters figure rather more prominently, for they supplied 
goods to the value of fl. 93,806,000 out of a total of 
Я. 362,126,000. Е 

It is satisfactory to learn from Н.М. Commercial бесгеїагу'в 
recent report on economic conditions in the Netherlands* that 
there is a growing tendency in that country to obtain supplies 
from English markets. He attributes this mainly to the 
gradual decline in the prices of British goods and to the 
simultaneous upward trend in quotations from countries with 
depreciated currencies and to the fact that manufacturers in 
such countries are constantly disappointing their customers 
by delays in delivery and the instability of their prices. 
There seems to be no doubt, he states, that on stabilisation or 
a rise of the mark, the Dutch market will be more open to 
British trade, which will have the advantage of firm quota- 
tions and steady deliveries. Promptness in carrying out 
orders will stimulate the Dutch buyer's activities, even though 
he may have to pay slightly higher prices. 

The report as a whole does not give a very cheerful view 
of business prospects in Holland. As regards exports of farm 
and horticultural produce last year, there was a revival in 
live stock, butter and cheese were maintained, milk products 
fell heavily, whilst electric lamps remained steady. The 
Commercial Secretary does not consider immediate prospects 
to be good. A redeeming feature, however, is the dependence 
of Holland's prosperity on that of the Dutch East Indies, 
M has rich productive resources to offer to the whole 
world. 


* Department of Overseas Trade. Price 2s. 
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IL M. Commercial Secretary mentions the completion last 
year of the first submarine telephone cable between England 
aud the Netherlands and the report that negotiations are pro- 
ceeding for the laying of a new Ando Dutch submarine cable. 

Dusty January, 1925, the wireless sation at Kootwyk was 
for the first time able to get into touch with Malabar. This, 
however, is only possible for telegrams despatched after 3 
p.m. from Holland, as these arrive during the night. Condi- 
tons in the morning render. the transmission of telegrams 
unpossible. 

Since the late war underground telephone cables have been 
growing in importance, and up to the end of the year 251 
kilometers had been laid between Amsterdam, The Hague, and 
Rotterdam, Utrecht and Dordrecht. There are 94 kilometres 
in course of completion, and a second cable between Amster- 
dam, The Hague, and Rotterdam has been ordered but not 
yet commenced. А cable between Roosendaal and Middelburg 
18 at present being negotiated for, and the following routes 


are further projected :— Km. 
Utrecht—Arnhem—German frontier ET m 15 
Utrecht —Zwolle—Mepel "M M КЕ ac B5 
Utrecht— Bois-le-Duc— Eindhoven " " 55 
Tilburg— Eindhoven  ... i: m E Xx) 


The objective of this net of telephone cables is to link on 
‘to the German and Belgian systems, by which it is hoped 
to maintain communication with most of the western European 
countries. 


AUSTRALIAN-BUILT TURBO-ALTERNATORS. 


We have on previous occasions referred to the ccmimnencement 
of manufacture of various types of electrical apparatus in 
Australia, and by the courtesy of the English. Electric Co. of 
Australia, Ltd., we are now enabled to reproduce а pnoto- 
graph of the first. turbo-alternator built by the firm. The 
photograph was taken on March 36th, and shows the Chief 
Commissioner for New South Wales Government Railways 
(Mr. J. Fraser, C.M.G.) starting and putting on load a 2,500- 
kW turbo-generator at the Ultimo Power House, which sup- 
рез electricity to the Sydney. tramway systein for traction 
and lashting. After performing this office, the Chief Commis- 
eioner reviewed the progress of engineering generally апа the 
power «tation in particular during the last 12 years, referring 
also to the advance from 1,500-kW turbines to the set which 
the English Electric Co. of Australia is now building for his 
departinent, of 13,750 kW capacity. Subeequently the Chief 
Commissioner, with the Chief. Electrical. Engineer and other 
well-known men, visited the Clyde Works of the company, and 
gaw various heavy portions of the big set going through the 
shops. 

The two sets seen in the illustration. (one of which was in 
course of erection) are identical, with all parts interchangeable ; 
each is rated at 2.500 kW and runs at 3,000 г.р. The steam 


Tur Fiks AVSTRALIAN-BUILT TURBO-ALTERNATOR, 


turbine is «f the пора type, with one compound stage and 
мх SNe мадех, the steam entering at Poe dbo pressure per 
ран ato evhbiansting qnte a vacuum of Z5) an. of mereury, 
The a ternator as directly connected. to the turbine throush 
л Пеле coupling, andas of the phase, Whevele type, work- 
ma at Joy vots A wet аг filter as provided and a con- 
denser woth a eo ling surface of 5,200 eq. ft., through whieh 


passes 4,550 gallons of sea water per minute. The air pump 
16 of the centrifugal water-jet type, with centrifugal extract. i 
pump, and is driven by a slip-ring induction motor. The 
меш of each complete set is about 100 tons, and practicais 
the whole of the work, including the heavy castings, м me of 
them 10 tons in weight, was carried out in Australia by the 
English Electric Co. of Australia, Ltd., to the drawings ard 
designs of the English Electric Co., Ltd. The 15, 754(€ kW. set 
Which the company has at present in hand is to be erected. at 
the White Bay power house of the N.S.W. Railway Come: 
морегѕ; it will be the largest electrical machine in. tx 
Commonwealth. Tho first tramway motors to be made in 
Australia are also being built by the company for the same 
purchasers. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tnesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. Nu 
letter can be published unless we have the writer's name 
and address in our possession. 


Multiple Circuits. 


Your leading article of last week on *' Multiple Circuits ^ n 
of great interest, and we are in complete agreement as reside 
your contention that in these enlightened days it should be 
made possible to " plug in " small domestic appliances at any 
heating plug. 

We have been working for some time past on the idea af 
devising an adapter to run a -ampere plug from a -ampere 
socket, combined with a 3 to 5-ampere fuse. We have a pre 
visional patent for this article, and expect to place it on tbe 
market in à few weeks’ time. | 

From this you will note that we do not agree with your 
second contention, i.e., that there is no necessity to protect 
the apparatus so long as the circuit is safeguarded. 

Apart from protecting the apparatus too, the 5-umpere fi 
has the advantage of preventing unnecessary annoyance shoud 
the appliance which 16 is feeding develop a fault, as it wou. 1 
not cause other apparatus running off the same circuit to be 
put out of action (for the time) as would be the case if the 
circuit fuse were to blow. 

It would give also a sense of confidence when runniny a 
vacuum cleaner, for instance, costing anything from £15 u 


£0. 
For * M.K.” Electric, Ltd. 
London, June 11th, 1923. C. L. ARNOLD. 


* Situations Vacant." 


Under the heading, © Business Notes," on page &52 of your 
issue of June Ist you publish a letter from a " Satisfied Con- 
sumer'' concerning your ‘* Situaticns 
Vacant " columns. 

I think it is fairly obvious that zax 
men in their purticulir line wall alwava 
find these columns a satisfactory means 
of obtaining an appointment, whereas 
second-rate men probably will not, fur, 
generally speaking, it is the good men 
who get the jobs. 

However, I feel sure that all those who 
have to seek situations through the 
medium of these. advertisements will 
agree with me that it would be a vers 
great Improvement if advertisers would 
in all cases give some indication of the 
locality of their works or offices. A 
married man must think twice before 
moving some considerable — distance 
unless he is going to obtain. substantial 
mniprovement in salary or prospects, so 
why should he waste time writing for an 
appointment which he would not care 
to accept? 

Again, there is the most important 
question of sdarv. Can nothing be dene 
to induce employers to tell us рану 
what salary they are willing to give m- 
stead of asking us, as i6 done in near'v 
all cases, to state the salary expected” 
Personally, I never have any objecthon 
to stating what I should expect; but I 
do strongly object to wasting time and 
money in Writing for positions which 
would be of no use to me or which I 
could not hope to obtain. 

Mav T appeal to vou, Sirs, to ase your influence to get these 
defects reiiedied,; and, if I may offer a suggestion, it is that 
vou should print each week at the head of the * Situat na 
Vacant © columns a notice calling the attention of emplovers 
to the destribilitv of giving in their advertisements an idea of 
the locality and of the salary offered. 

In time, L believe, such a note would have good results, and 
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would tend to correct a fault which is perhaps largely due 
only to the want of a little consideration on the part of the 
advertisers. ` 

C. G. W. 


June 6th, 1922. 


[There is no doubt that many readers of advertisements of 
this description. wouid appreciate the insertion of the particu- 
lars referred to by our correspondent. On the other hand, 
advertisers have their own views, and will act accordingly :— 
Eps. Etec. Rev.) 


Meter Readings and Multiplying Factors, 


With reference to the letter of '' Secretary " in your issue 
of June 8th, a simple way out of his difficulty would be to 
get the Bastian Meter Co. to supply a new straight-line scale, 
calibrated for 220 volts, for each meter, and at his next read- 
ing of meters replace the 110-volt scales with these and set 
each meter at zero. 


June 11th, 1928. 


Bandon. 


REVIEWS. 


‚ Text Book on Wireless Telegraphy. Vol. И. By RUPERT 
STANLEY. Рр. 394; 249 figs. London: Longinans, Green 
and Ce. Price 155. net. 

In preparing the second edition of this well-known book the 
opportunity. has been taken to effect a general revision and to 
make а number of additions necessitated by recent advances. 
As a 1inatter of fact the development of radio signalling since the 
war has not been во rapid as might have been expected from 
the startling advances made during the preceding years. This, 

„as the author points out, is probably due to the coinbined 
effect of economie conditions and the chaotic state of affairs 
which arose from the granting of patents during the war for 
apparatus and uses which were really covered by existing 
patents. The total progress during the past four years has, 
however, been considerable, and amongst the features of this 
edition there may be noted а new chapter in which modern 
valve apparatus is described. at considerable length. In this 
field there has been and still continues such a flood of patents 
that it is difficult to sift the grain from the chaff, and сци, 
indeed, to present the student with a reasonably concise treat- 
ment of what is undoubtedly * grain.” The author selects 
for special consideration, as illustrating applications. of the 
principles to which the volume is primarily devoted, the 
Marconi 3-kW valve transmitter, the Marconi receiver or 
tuner, and the Marconi valve and multi-valve amplifying de- 
tectors, local oscillation. generator, and directional receiver; 
also, the Robinson direction finder, and the Radio Corpora- 
tion's telephone transmitter for amateurs. Other valuable 
additions jn various parta of the book are sections dealing with 
short-wave working (including the Armstrong method of 
super-audio-heterodyne reception), directional working, re- 
corder reception and high-speed signalling. 

Taken as a whole, the book constitutes an excellent treatise 
on the characteristics and uses of valves for transinission and 
reception, with brief notes on arc generators and high-fre- 
quency alternators and their uses. ‘The author's wide and 
varied experience enables him to write with authority, and 
in the selection and presentation of subject matter the book 
leaves nothing to be desired. The treatment is non-mathe- 
matical except in certain important sections where an analy- 
tacal treatment is added for the benefit of advanced students 
and research workers. The volume can safely be recommended 
as а text-book for students and practical workers, and as an 
inspiration to the remedying of the backward state (compared 
with Ainerica) inte which, says the author, we have fallen ав 
a result of economic difliculties, patent confusion, and lack 
of State enterprise. In the author's opinion the two outstand- 
ing problems for research are those connected with the elimi- 
nation of atmospherics and with the invention of a cheap and 
rugged system of high-speed reception. 


Wireless: Popular and Concise. By Lieut.-Col. С. G. CHET- 
WODE CRAWLEY. Рр. 92; 25 illustrations. — London: 
Hutchinson & Co. Price 1s. 6d. net. 


The reader will expect much from an author who is Deputy 
Inspector of Wireless to the Post Office and Secretary to 
the Commission for planning the chain of Imperial wireless 
stations; and his expectations will be realised. Naturally it 
would be impossible, even if it were desirable, to go at all 
deeply into the subject in a book of this size, but there must 
be thousands of ''listeners-in " who wish to know more than 
the mechanical routine of adjusting their sets, and to them 
and to others interested in the general principles and appara- 
tus of modern "'wireless' we recommend this inexpensive 
volume as a useful introduction to the subject. А concise 
and interesting review of the history of wireless 18 given first 
and the layman would do well to read this again, after he has 


gone through the book, for he cannot be expected to follow 
the technical allusions on a first reading. The chapter on wire- 
less waves is scientifically accurate, yet it is built up from 
first principles, and illustrated with analogies with common 
knowledge concerning sound and light, so that it should be 
quite comprehended by the non-technical reader. How wire- 
less messages are sent and received is what the average 
reader will be itching to know, and this he is told very simply, 
but withal accurately, in Chapters III and IV. A number of 
line diagrams and some excellent photographs supplement the 
letterpress. 

In the next chapter, on wireless telephony, the author suc- 
ceeds in explaining the principles of ordinary telephony in 
remarkably few words, and then goes on to show how the 
principles and apparatus of wireless telegraphy have been 
applied to the more exacting requirements of the transmission 
of speech. Stress 16 laid upon the phenomenal progress 
achieved during and since the war; the magnitude of the 
advance already effected, and the difticulties in. the way of 
commercialising further developments which. have already 
been made experimentally, are commonly under-estimated. An 
excellent chapter on wireless in ships is followed by one on 
the important subject of direction and. position finding. А 
chapter on the Imperial wireless chain is followed by one on 
the eminently domestic question of broadcasting; and finally 
—full measure, pressed down, and overflowing—there 1s a very 
sound discussion of the relative merits and prospects of com- 
munication by wireless and wire. This small book is crammed 
With information, interesting, accurate, and clearly expressed. 


———— =. _—- 


Direct-current Machinery. By H. Pexper, Ph.D. Pp. x+314; 
figs. 146. London: Chapman & Hall. Price 15s. net. 


There is now a fairly large output of books dealing with the 
theory and performance of electrical machinery, and merely 
touching on design. While this is an indication of the healthy 
growth of electrical engineering, and while a profound know- 
ledge of design is essential for designers only, it must be care- 
fully borne in mind that all engineers who have to deal with 
technical questions concerning electrical machinery ought to 
know at least how such machines should be designed. The 
book under review is not a treatise on design. ‘The author, 
well known for his " Handbook for Electrical Engineers," 
wishes to provide a textbook on the theory and performance 
of direct-current machines for teachers and students in elec- 
trical engineering without going into desizn detail. We think 
һе has succeeded. After treating fundamental principles, he 
passes on to discuss the elementary theory and construction. 
Commutation and armature reaction each fill a whole chapter; 
though, for our part, considering the influence of armature 
reaction on commutation, we should have considered reaction 
first. As an illustration of the care taken by the writer to 
make his subject-matter clear, it may be mentioned that the 
diagrams alone are almost sufficient for an intelligent. reader. 

Of the next two chapters on the voltage regulation of gene- 
rators and on the operating characteristics of motors, it 18 
hard to sav which is the more useful—both are very good. 
Among mis-ellaneous d.c. machines, boosters, balancers, and 
third-brush generators are discussed. The last chapter—a 
fairly long one—is devoted to testing. Though here and there 
we have found faults there is little to which senous objection 
can be taken. 

The book has two characteristics which we have been 
pleased to note in modern Ainerican treatises on electrical 
engineering—:zool illustrations and numerous examples. 


X-Rays. Ву С. W. C. Kaye, O.B.E., M.A.. D.Se. Pp. xvii+ 
320; figs. 124. London: Longmans., Green & Co. Price 
16s. net. 


The appearance of a fourth ейп of this book is very 
opportune, since it has for some time been unobtainable. “It 
aims at giving an account of such present-day methods and 
apparatus aa appears valuable or novel and which tn many 
cases can only be found scattered throughout many journals.” 
This aim is well realised, and not the least valuable feature 
of this book are the very extensive references (amounting to 
several per page) to the original sources, both English. and 
Continental. 

In his preface the author trusts the book will be acceptable, 
alike to students of physics, to the man of general scientific 
interests, and particularly to the members of the medical pro- 
fession. To the two former classes the book may be strongly 
recommended as giving a concise but verv complete account 
of our present knowledge of N-radiation. The medical reader 
may, however, find difticulty in the high standard of physics 
demanded for a full appreciation of the book (Plaacks Quan- 
tum Hypothesis, &e.), but to those who are interested in the 
physics, as well ae the therapeutical aspects, of X-rays this is 
doubtless the best book on the physics of X-rays in the 
English language. 

A chapter entitled *' Practical Applications of X-Ravs” 
describes the use of X-rays for the examination of aeroplane 
castings, welding, the supervision of optical glass manufac- 
ture, &c., and follows very closely the more recent book by 
the author of similar title. 

The book is well illustrated, but is not printed on as good 
paper as the older editions. B. J.J. 
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(NOT YET PUBLISHED.) 


Coqipi'ed expressly for. this journal by Missas. Serton-Jongs, О DELL. AND 
Ману». Гаеп! Agents, Bo, High Holborn, London, W.C. ]. 


11793 '" bnaermionic vaive holder O W. Waker. May 25th. 

13.745. Cable drums. A. G. Brown. Мау 25th. 

E68 VE CU Naay tubes "7 Малти Vennoete hap Philips? Glocilampen- 
ít Ma; 25th Ног, Decemba oth, ERZ.) 

сл» "Dist fight suns. NO d. КЕШ. May 25th. 

pte Y Ouma resistanecss OOP Bouret and P. Ledreux. May 25th. 

pw Y Radiot i phon 77 Moronis Wireless dFesqrraph Co., Lid. 
May Zh (United States, Moy 25th. 19 

l.$ м, tdeo trae luto hu heats dill steel, А... — tools." D. F. 
| апа!» n M у Doth. 

Lese D Celia ano аери ob. sounds, Be’ Н Кисаи. Мау 
У 

Lss U Thermia valv saria ue nts Lo А. Graham and W. J. 
Ress M.v 3. th. 


$2 baht operati cooteotb os ob. H. Medén. May oth. (United: 


Sans, Mav ath, De 


ЕАМ, besten dor warns ss circuits." H. Constable and K. Sccretan. 
Ma MN 

мег Nh o nvity apparatus, Au for wireless telegraphy, &c." А, 
Diostey und F. H. Henri. May oth. 

bsol bate меч ag] anm amu apparatus] Western. Electric 
Co, Lid. My Ado. (United States, August Им, 22.) 


1 "Р "dpa sone nm athens Uo Bars, Pam X Co, Ltd., and W. A. 
Bouvy Му fue 


LESSE UE ee tra ane reser et lamps” A Muller, May 26th. (Spain, 
May 26th, [922) 


Мыкы trie Ge storming аррагата J. КО Caleb у and. W. E. 
li VET" Мо, эн. 


ча тга conto өг terminal." A E. Chapman. Мау 20th. 

Dead. *Wuareless Sagra systems, '` ]. Н, nde гол. Mary 26th. 

)]j:9  " Dynamo-cls tri generators" Jo H. St. Н. Mawdsley. Мау 2Uth. 

134. " Bbectric cutout: devices © O. W. Мало, May 26th, 

134065 Railway ote ing systems.” Лисина 
turing Со, Ltd. May 2h. 


Өш Cb keteyis S paration." B. En F. Rhodin. Mav 26th. (United 
States, May Jorn, ШЫР) | 
0. 17 bebe phone recens J. W. Hobley. May 28th. 


153.974. " Geared commutiter of distributor for internal«ombustion engines.” 
А M nn set V. Мақы. “May ath, 


LEYS Мс for wires ss valves М. W. Lawrence, May 25th. 
14,000 © Кз с disttiburen board.” J. F. Миш. May 25th. 


14.071 | “Crystal, N« , ie ries tots fur Wireless telegraphy, Nc.' М, S, Austin 
amt [P JLekt May Wi. f 


14,4. 7 dex tr batter 7 TE M. Genese 
Gold AEBS Co, Ltd. Mi 25th. 


429 I Bheri ollysperited. oil ups." К. К. McClure. Мау 28th. 


14045 c blectiony tes processes OW, J. Jackson (Mathicson Alkali Works 
b: Moy Zh 


44 056 UN ets mihaetanees,'* H. МС Hand. Mav 28th. 
А ы a POM L. Fuler and Fulkr's United. Electric 
14.651 UU Терион receivers E. A Graham. Mav 25th. 
фол I7 Wireless sebvtive controler for ralio ТТТ A. G. L. 
Ge cineca May ом. 
14 01, х ау «ates for сек Hiis," W. T. Beake, Mav Qh, 


oo "Меси deg» for pendant, switch plugs, Ac." F. Rawnsley 
Ma» Zea, | 
let, 
May Zu. 
14.11». Hiununatesd signs, A67. рог, H. D. Pattinson, J. Коз 
and So Co. лөп Ent Mas иһ ' 
14.119. 8 numninatisl uns, Ae d. меши, Н. D. 

Wd Noa € s Londono, Lid Mays 29th 


Tek phone — Manufac- 


М. Peto, and Pritchett and 


Crystal de tors for wireles receiving apparatus," A. Harrison. 


Pattinson, J. Rose, 


14122 I1 Rahotelegraphre, Aci, Carton ters, ALU S. P. Shaw. May 29th, 


14124 1 Denim ун, tor wireless етп apparatus.” A. A. Law. 
ery М.у ede. 


14,124. t rst d hts tors Н. W. Dates.) Mas Hh, 
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Soourtonm. Moy аЬ | POE | 
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l$ C Row be pouty dry eb. batteries © W. S. Doe. Mav 29th. 
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14 Int 1. 1. hotte LER bic i s N H. W. Parker. Mas Sub. 
164194. "Neon ti nuts utu sf рли HOW. Parka. Moy 298 
© 16 an Kulan. g renta and switches therefor.” 1. Houghton. 
a. tr + 
мла Pere be HH Gannes and L, Fo Richardson. Mi 40th. 
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14.371. “Supplying electric power to railways, &"" Sir P. Dawson -4 
К. W. Fawdry. May ЗІМ. 

14,372. '* Dransformation of current on «олс гамак, & 7 Е u 
Fawdry. Мау ЗІМ. i 

14,375. '' Sound recording and reproducing instruments," WwW È Ces 
and F. Кау. Мау ЗЬ, 

14.074. Autematie voltage regulator." M. Kineshity. Мау Dist 

14.379. '* Blectric generators." J. Burke. May Shot. ib nite 8n c e 
June loth, 1:525.) 

14.395. ** Electric furnaces." L. H. Paddle. May 31st. 

14.397. '* Automatic. reclosing circuit-breakers."— British Thbomwo-Hous - 
Co., Ltd. May Эм. (United. States, June Sth, 1922.) 

14,71. 8 Protective apparatus for alternatinga urrent system" Br 
Thomson-Houston Co., Lid., and A. 5. FitzGerald. May 31st. 

Isan. “ Radio-receiving apparatus." D. McErlane. Mas Bist 

14.409. *' Combined portable electric heater and lamp.” Р Remi. - 
Mas ЗІМ. 

14.410. “ Telephone systems," Automatic. Telephone Manufacturing Ca 
Ltd, R. Mercer, and F. Femh. May ЗІМ. 

14.429. “Operating: mechanism for switch, &c.,. gear. for elm trie met 75 
L. E. Wood. June 1м. 

14.412. '" Magnetic apd electromagnetice thrust bearings, Ac” H е, 
Harlev. June Ist. 

14,452. " Switches for electric welding machines." F. Schroder. June Tet 

14.459. *'' Electric terminal." L. A. Uristow. June Ist. 

14.4). “ Method of tuning coils for Wireless receiving; sete, NC ) M 
Booted, W. J. Eade, and G. М. Southam. June Ist 

14,48. | Controlling thermionic valves." М. Child. Jun: Ist. 

14.494. '! Moulds for reactance coil supports." Metropolitan Vickers È - 
trad Co, Lid. June Ist, (United. States, June Joth, P22.) 

14.455. '! Microphone transmitters." Fuller's United. Ekstrie Works, L’ 
and V. P. Welch. June. Ist. 

14.516. © Automatic telephone systems. T. Lenaghan. June. Pt. 

14.524... Automatic telephone systems," T. Lenaghan. June 2nd 

14.540. Wireless valves." F. G. Ride and. €. Tucker. June ung 

14.554. “ Acoustic signalling." W. A. Loth and Soc. industriele d» Р» 
cédés W. Ac Loth. June 2nd. 

14.956. '* Crystal rectification. device.” W. S. Worthington. June 2-74 

14,500. “Electric substation systems." Metropolitan Vickers Electrical € 
Ltd., T. W. Ross, and A. F. Thompson. June 2nd. 

14,561. '' Vacuum electric tube devices, &c.". Metropolitan- Vickers. Fleta 
eal Co. Ltd., E. А. Опа, and E. Y. Robinson. June 2nd 

14.566. °° Wireless apparatus," G. F. Ostins and J. F. Smith June 20! 

14.582. '' Devices for advertising, &e., signs" Franco-British bie tease 
Со., Leb Janc 2nd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications w be 
printed and abridged, and all subsequent proceedings will be taken 


2921. 


34.240. " Prepayment gevices for telephone sistems. Seo men, Bios an : 
Co., LiJ., J. Е. Collyer, and R. Barker. Decombor 22nd. PRA. (027,711, 


2922. 


4.157. “Tmpermeable electric apparatus, suth as incandescent l arn; >» 
vacuum. apparatus, gas-filled: apparatus, and the dikes’ bo Ho do Маа an 
February Uth, IRI (175,291) 

4.20800 '* Mternatingaurrent. commutator machines. F. Credy. Bebe ur 
иһ, DES. 197,722.) 

O23. C* Blectrically-operated mining plant." J. F. Peres, A. Studts, 
Metropotitan-Vickers. Rlevtrical Co, Ltd. February 24th, 0822. qul. 

3,5801. 7 Carner-wave transmission systems," Western. Electric Сз, L: 
(Western. Electrics Co. Inc. February 27th, 198 (Om To, 

5,442. 7 blectrie Switches" R. A. Macaulay. April 2oth) IAR дат 77 

95,947. Apparatus for the. production. of cipher documents espeialiy ac ip! 
for. teleut iphic dispateh." H. б, C. Puirweather (Aktiebolaget Crvyteqr 
February 28th, 1922. (197, 263.) 

6,547. '* Oil-cooled. electron. discharge devices." British Thomson-FHloust + 
Co., Ltd. (General Electric Со), March 6th, 1922. (017,774) 

6,62. ' Means for converting a direct. or unidirectional ebrii cur * 
into a high-frequency. alternating: current’ P. d'Ngneaus. March NES, | ешр 
(07,7 X2.) 

7.0238. Systems of control for lifts.’ Jo Lyons А Со, Led. А Gaddari. 
and G. Douglass. March 15th, 192. (197.790) 

Both. TD lephone systems." Western. Месе Сө, Led, and L Pos’ 
kowsky. March 24h, 1822. — (197 797.) 

Б.м). °° Microphon: ." Fk. D. Young. March 27655, De. фо? >ч» | 

Нн. t Pedephone муе" Automatik о Manufacturing; € 
Lid. April ум, IMMI. CNddition to 165,031.) (179,]мм, 

12,71]. Advertisement and similar display apparatus with moving a 3 
changing effects Н. F.. E. S. Dusscris, May Sth, VE. 197 NIS. 

15.048. C“ Pelephone and like receivers; E. 8S. Ренат and P L Je vee 
May Zh, P922. 4197.836.) 

15:61... ** Dry batteries; Soe Anon. Le Carbone. May Det, 1622 11% $7. 
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ELECTRICITY SUPPLY.. 


Ir was fortunate indeed that the Convention of the 
Incorporated Municipal Eleetrical Association at Scar- 
borough was favoured by a spell of fair weather, which 
enabled the visitors to enjoy the amenities of that 
famous watering-place to the full. The attendance was 
exceptionally large, the progrannne varied but not over- 
burdened, and the surroundings delightful; hence with 
sunshine added, the conditions were wholly conducive 
to the success of the meeting, and though we go to press 
before it is over, we feel assured that this vear's Con- 
vention will remain a memorable one. 

The programme of papers and discussions reveals an 
order of precedence which may or may not have been 
designed, but which may certainly be regarded as signi- 
ficant of the new order of things that obtains nowadays 
in the conduct of a progressive electricity supply 
undertaking. First, the president, Lieut.-Col. W. A. 
Vignoles, dealt with the domestic load and the para- 
mount necessity of educating the consumer with regard 
to the benefits to be derived from the use of electricity 
in the household. Secondly, Mr. T. Hall discussed in 
detail some of the methods of carrying out the educa- 
tional campaign and selling apparatus and energy. 
Next, Mr. J. E. Storr read a paper on the transinission 
and distribution of electricity, and lastly, Mr. F. W. 
Purse treated of ‘‘ Modern Generation Applied to Exist- 
ing Distribution." It will be observed that the 
sequence followed is roughly: consumer, consuming 
apparatus, transmission and distribution, and genera- 
iion. Only a few years ago—and even to-day in some 
cases—the first consideration of the ''engineer and 
manager ’’ of an undertaking was generation, with dis- 
tribution second and the consumer unplaced. Now the 
up-to-date © manager and engineer ” thinks first of the 
consumer and, as the president counsels, concentrates 
attention on him, his needs, and his relative ignorance, 
and while he by no means ignores the technical side of 
the business he realises that it ¿s a business and that 
it is his function not merely to supply electricity but to 
sell it—-not to wait for the potential consumer to come 


` and ask for electricity, but to take it to him and induce 


him to buy it. This is a fundamental change of policy 
--one which we have repeatedly advocated, but one to 
which unfortunately many supply authorities have not 


-yet subscribed; if they had done so, the president's 


excellent address would have lost its point. 

Undoubtedly the demestic consumer is the man—or 
woman—that should be most assiduously studied, 
taught, and angled for by the electricity supply man-. 
ayer, as, in the mass, he will ultimately rival the power 
consumer and the railway in importance, and in many 
areas will far excel them both. One of the most potent 
arguments with which to appeal to him is the offer of a 
low price for energy and a rational tariff which makes 
no distinction between one kilowatt-hour and another. 
Eightpence for lighting and twopence for heating—in 
19231 How utterly absurd is such a system of charging 
—let alone the price. Both municipalities and com- 
panies are making exceptionally high profits by main- 
taining prices unduly in a period of falling costs, and 
while we rejoice in their prosperity, we do not forget 
that they are public service undertakings, bound 
morally if not by compulsion to give their consumers a 
share in their good fortune. 

There is not a word in Lieut.-Col. Vignoles's power- 
ful appeal to the members of the Association which we 
do not cordially endorse: in particular we would 
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emphasise the importance of the hiring-out system as 
the only practical and effective means of hastening the 
development of the cooking load. Only by personal ex- 
perience can the officials concerned acquire that anti- 
mate knowledve of the economy, convenience and clean- 
Jiness of the electrical method of cooking which is indis- 
pensable to enable them to convince their clients, and 
every manager should see to it that the members of his 
май are accorded facilities to that end. The presi- 
dents enthusiastic commendation of the great electri- 
erty campaign planned by the B.E.D.A, for next. vear 
mm connection with the British Empire Exhibition is also 
most heartily welcome—and, happily, we believe there 
never Was a time in the history of electricity supply in 
this country when its financial position was more 
favourable to the raising of the necessary funds, 


SE E ате DA xD QU rec Mp үс сес: эн 


We learnt with interest, from the 


Desirable organising secretary of the Institute ot 
Inventions. Patentees (luc.), that Sir William Bull, 


M.P., an honorary vice-president of the 
Institute, had presented to it a book entitled © What's 
Wanted,” and had opened it by entering in it some 
Inventions which, he thought, ought to be made. 
Many of our readers no doubt are acutely couscious of 
things tbat they would like to see invented; the subject 
lends itself to humorous treatment without. limit—but 
we do not propose to inflict on the public the obvious 
suggestions which thrust themselves forward, 

The idea is a good one; the first step towards inven- 
tion in realisation of what is wanted—once that has been 
defined. it is often quite easy to supply the need. This 
was abundantly demonstrated during the war, when 
urgent calls for new devices were constantly being made 
aud quickly met. But it is not only in time of war that 
an industrial nation needs new inventions—our posi- 
поп ах а Tuanufacturing and exporting community ean 
be maintained only by our keeping in the van of pro- 
gress, and by that we do not mean the '* guard's 
vin "at the rear of the train, [t will not do for us to 
wait for other nations to develop new ideas and then 
te copy than; we must lead the way and secure a start 
over our competitors. — "here is certainly no lack of 
inventive ability in this country, but the nation appears 
disposed to discourage it—in peace time. The fact that 
the system of letters patent was established with a view 
to securing for the community the benefit of new ideas 
by (1) making it worth while to invent, and (2) ensur- 
ing that inventions shall be published (е, © patent ’’), 
seems to be ignored by the public, which, as represented 
by the lay Press. is inclined to grumble at ** monopoly.” 
Journalists, however, are never heard to denounce the 
law of copyright, which confers a far longer monopoly 
on literary authorship than апу patent law on new 
Inventions, 

It should be realised that no manufacturer will spend 
money on developing a new device unless it is protected 
by letters patent; and that it is in the best interests of 
the nation that the path to the Patent Office shall be made 
ах stneoth as possible—the cost should be a minimum, 
the protection should be effective, and the validitv of a 
patent should depend not on lack of anticipation, but 
an proof of utility. These points are dealt with more 
fully elsewhere in this issue; here we are concerned 
only to draw attention to the need for progress, which 
will be assisted by such methods as Sir William Bull 
has adopted, 

ТневЕ аге many points of interest 

The Situation in the recentlv-issued report? on 

in Spain. Spanish industrial and commercial 
affairs during the year ended at 

March, 1923 (Departinent. of Oversens Trade). Cap- 
tain Charles, Conunercial Хесгебагу to H.M. Enmbasav 
at Madrid, shows that in Spain, as in so тапу other 
countries, the vear 1922 was one of trade stavnation 
and commercial and financial suspense “waiting for 


н м. Stationers Office. 9«, net. 


the nuprovemient which they felt was bound to come.” 
There was an increase 1n the importation of steam and 
electric locomotives from Germany and Belgium, and 
of laboratory equipment from Germany and France, 
but there were large reductions in imports of steams and 
Internal-combustion engines, steam boilers, uaachine 
tools, electrical machinery. and electric lamps. Eveu 
the super-tariff did not suffice to provide the Spanish 
manufacturer (speaking generally) with the protection 
that he expected. ‘' Costs of production. remain se 
high that these to a great extent negative the protection, 
and the low Continental exchanges have done the rest. 
Germany was unable to maintain in. 1922 the success 
that she achieved in the market in 1921; trade with the 
U.S.A. showed a marked falling off. and that wath 
France. fell off considerably owing to the rupture oi 
commercial relations which lasted until July last. k 
appears that Belgian factories continued to supply the 
bulk of imported rails, bolts, serews, wire, Фс. ; 
Switzerland maintained her hold in dvnamos and ele 
trical apparatus; and Holland supplied the bulk of the 
imported electric lamps. 

Capt. Charles says that the three great handicaps to 
the development of British trade are (1) high costs of 
production; (2) high freights; (3) low rates of vex- 
change in competing countries. With regard to (1) there 
has been slight miprovenent recently; and with rezard 
to (3) this factor has not been so much in evidence 
latterly. The Commercial Secretary has a good deal to 
хау on methods of doing business. The reputation oi 
British products is high, and British firms are noted 
for straightforward dealing, but emphasis is laid on 
the need for the appointment of a well-chosen agent. a 
proper sales organisation, a thorough knowledge of the 
market, and a first-hand acquaintance with customers, 
their wants and their difficulties, Firms which) are 
ambitious to trade in Spain are advised not to over- 
look the necessity for propaganda work. Dependence 
should not be placed upon an agent chosen haphazard, 
and orders are not to be had by writing for 
them. '** Prospects of doing business аге not likely 
to begin until after. the appointment of an agent 
worthy of tle name." An agent should be given 
a preliminary appointment: later. an authoritative 


representative of the British manufacturer slieuid 
personally visit him and investigate his opera- 


tions, organisation, de. 1f. he proves to be the ririt 
man he should be encouraged in every reasonaine 
way; if not, the alternative course is obvious. lu any 
case “ the establishinent of personal relations will lead 
to an interchange of ideas very often vital te а succes 
ful campaign. — The situation in respect of tramways 
developments, motor transport, mining. the coming 
manufacture of copper tubes by the electrolytic process 
at Cordoba, and the Dkelihood of а new industry 
developing in the production of mica sheets for electric 
heating apparatus, is reviewed, as is also the hydro- 
electric progress that is taking place. In this last- 
mentioned connection it is stated that there are чи 
many developments urgently needed, and for these much 
new capital will probably be required. 


NIR JAMES  KEMNAL's advice ty 
Our Trade British manufacturers and traders to 
with take a larger view of South American 


Latin America. possibilities (see ELEc. Rev., June ath. 

p. 882) is strongly backed up bs a 
letter addressed to the Financial Times by Mr. Oscar 
V. Salomon, Consul-General for Peru, in London. The 
writer says that South Americans sympathise with 
Great. Britain, her civilisation; her culture, and her 
great rôle in. the world, and, other things being 
equal, they prefer. to do business. with her mer- 
chants and manufacturers because of the contideme 
thev repose om them. “fn Peru," кау Mr. 
Salomon, ‘when we want something done in a 
proper and correct: manner, we say ' Do it in the British 
wav!" Не points out that the area of South America 
Is about 7,000,000 square miles, or twice the sige «d 
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Europe, and that £1,500,000,000 of British capital 
is invested there—Peru alone has taken £60,000,000. 
But the needs and possibilities of the Continent are so 
vast that such a sum is but a trifle, and there is room 
for the investment of twenty times this amount. Mr. 
Salomon says that capital invested abroad would return 
in the form of orders for transport material, machinery 
of all kinds. Unfortunately it has not always so 
happened, but while we will indulge strong hopes 
that it may be so in Peru, what seems to us of equal 
importance is that “ right here” and now the British 
manufacturer and trader should develop the largest 
possible ideas concerning the vastness of the overseas 
territories where British engineers can bring their 
knowledge and skill into co-operation with local 
influences and where products can be sold. 


Тїз question is raised in the annual 


Foreign report of the Swiss Electrical Industry 
Interests іп Co., of Glarus, the directors of which 
Russia. state that in 1922 they were without 


authentic information concerning the 
Electric Lighting Co. of 1846 and the Moscow Electrical 
Transmission of Power Co., both of Petrograd. It was 
stated, however, that both installations were in opera- 
tion. It was therefore necessary to turn the elforts of 
the Swiss company chiefly in the direction of being pre- 
pared for the future, and for this purpose the former 
had associated itself with a foreign group whose elec- 
trical installations in Petrograd had also been national- 
ised and were now worked in union with those of the 
Electric Lighting Co. of 1386. — It was hoped in this 
way to have better prospects of again deriving advan- 
tages from the participations in Russia at a later*date. 
As to the generating station of the Electric Lighting Co. 
of 1446, in Lodz, the report states that its working 
results considerably improved in 1922, but the station 
was still under Polish sequestration. Negotiations, 
however, had been entered into with the Polish Govern- 
ment with a view to the grant of a new concession and 
the constitution of an independent Polish company for 
the operation of the Lodz works. The report also refers 
to the Swiss interests held in Finland through the 
**Tmatra,’’ Société pour la Production et la Distribution 
d'Energie Electrique, of Brussels. It appears that the 
latter was engaged last vear in negotiations with the 
Government at Finland with a view to consolidating the 
ownership of its Finnish subsidiary company in water 
rights on the Little Imatra. It was not, however, pos- 
sible to obtain a definite decision in Finland. 


ProsaBLY the best form of propa- 

Atmospheric ganda for any commodity or movement 

Pollution and is the “ unsolicited testimonial." The 
Fog Prevention. appearance of the report on smoke and 

fog prevention bv the L.C.C. Public 
Control Committee in the agenda for this week's meet- 
ing of the Council, provides us with an opportunity of 
again drawing attention to such a testimonial to the 
electricity supply industry, 

The report vives full recognition to the fact that the 
gradual Groth of the use of electricity (and gas) has 
brought about a gradual diminution in the frequency 
and '! quality "" of London fogs. It is pointed out that 
the production of electricity is carried out with a 
remarkable freedom from smoke, except where the boiler 
plant is inadequate or worked in a neghgent manner. 

The responsiblity for the pollution of the atmosphere 
is divided under four heads:—Domestic chimneys, in- 
dustrial operations, railway locomotives, and steam 
vessels. The Committee suggests with regard to the 
first that local authorities should be enipowered to take 
measures to encourage the substitution for domestic 
cooking of electric and gas apphances for coal fires, and 
the adoption of improved coal-fire grates. — This is 
easily recommended but difficult of realisation until two 
or three considerable obstacles— mainly concerned with 
the prices of apparatus and energv—are removed or. at 
least, made smaller. As to industrial operations, little 


need be said, for in this field electricity is rapidly 
securing supremacy, Although the electrification of 
railways is acknowledged to have been a powerful agent 
in the reduction of smoke, the Committee does not 
actually recommend electric ation, but rather confines 
itself to the improvement of existing arrangements, 
which perhaps was as much as it could. do in the scope 
afforded it. 

The legislation on the subject is reviewed and found 
wanting, principally on account of its delays and the 
lack of progressive penalties for offences; a proper codi- 
fication of the many clauses dealing with the matter in 
various Acts is deemed to be necessary. The Committee 
differs - from the Departmental Committee of the 
Ministry of Health on Smoke and Noxious Vapours 
Abatement on only one point, that is, the transfer of 
the duty of enforcing the law with regard to the pollu- 
tion of the air by smoke from local sanitary authorities 
to county councils. The general opinion, according to 
the Committee, is that the local authorities are better 
qualified in this respect owing to their greater intimacy 
with the state of affairs in their districts. 

The attention of the Minister of Health is to be drawn 
to the report, and we trust that this and previous 
statements will have their due effect, for it will be all to 
the good of the electrical industry if the weight of official 
recognition of the merits of electricity is behind the 
efforts of those who are endeavouring to make them 
known. 


We think that employers in the 
United States will soon be asking one 
another whether the authorities who 
framed the law which restricts imuni- 
gration forgot how and by whom the industrial pro- 
sperity of their country was built up. Who were the 
original founders of the manufacturing and commercial 
activities of the United States, their steel works, 
machine shops, textile mills, breweries, and other enter- 
prises, all of them based on British and Continental 
experience! Yet by linuting the number of immigrants 
of each nationality the United States has acted as if she 
had but little use for the people who in the past formed 
the nucleus of her labour force. It ntust be adinitted 
that the restrictive legislation was passed at a time when 
the slump which followed the war had raised the spectre 
of unemployment in the States, as elsewhere. Now 
bankers, farmers, and industrialists alike feel the press- 
ing need for the modification or repeal of an enactment 
Which is largely responsible for a great increase in the 
cost of living and an absurd inflation of wages. So 
intolerable have been the demands of workers in the 
building trades that contractors have abandoned impor- 
tant schemes all over the country rather than pay the 
$10 and upwards a.day demanded. Such is the posi- 
tion at a time when the committee appointed by the 
American Iron and Steel Institute to consider the hours 
of work in the steel industry observes in its report that 
‘the United States and all other nations are especially 
interested. in large production, whether it is on the 
farms, in the mines, or in the manufactories. The 
largest reasonable production is necessary to bring about 
a restoration to stability, progress and prosperity ; and 
large production at low cost, for sale at fair prices, the 
entire world is more dependent upon at the present time 
than ever before." The investigation which led to this 
conclusion was held for the purpose of ascertaining 
whether the twelve-hour day in the iron and steel in- 
dustry should be replaced by three eight-hour shifts. 
As a result of inquiry, it is said that it would be im- 
possible under existing conditions to obtain a sufficient 
number of men to operate the plant on a three-shift 
basis up to a capacity which would supply the present 
necessities of the purchasing public. There are not 
now, even under a two-shift practice at the furnaces, 
enongh men to meet the demand for iron and steel. If 
labour conditions such as these continue to exist in the 
United States, there must inevitably be a further great 
rise in the cost of all commodities. 


American 
Labour Costs. 
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THE NATION 


AND ITS INVENTORS. 


[COMMUN CATED. | 


I. 

"ТАКЕ my advice and don't go in for patenting. You 
will have far more chance of making a living as a 
burglar.” Thus spoke the man of experience, and in 
conversation with other men l have found the senti- 
nent a coninon one. 

When tlie patents is 
politicians, it is customary for patentees to plead for 
That is a waste of time. 


subject of discussed with 
fairplay for the inventor. 
Try the candidates at election time, and you will find 
that their great idea is to get votes, Votes, votes, and 
lots of them. Make the candidate feel that you can 
influence. votes, and vou will get a hearing; votes are 
But let 
hin know that you have no voting power, and you шау 
get his mild sympathy, but it will end there. _ That ік 
why writers of books who have power to affect votes for 


the coin by which you purchase his support. 


a nominal sum, get a copyright which lasts their life- 
time, and vears afterwards, while a patentee pays 
exorbitantly for a dubious form of protection. which 
may last for a few years, but which will most probably 
vanish if someone with money is able to attack it with 
the aid of expensive, and highly-skilled, lawyers and 
expert witnesses: that is why the patent law 15 so pro- 
vided with traps and snares that only a very exceptional 
patent can be held to be burglar-proof: that is why 
the income-tax people will not even allow patentees! fees 
paid to the Government to be deducted for income-tax 
purposes. Rovalties are revenue, and subject to 
Income tax, but, so say the imcome-tax gentlemen, 
patent fees are not expenses, and cannot be claimed for 
imn the income-tax return! Patent. expenses may be 
allowed for from  rovalties, if the inventor is lucky 
enough ever to see such, but, as the incume-tax gentle- 
men know well enough, it is very rarely that the in- 
ventor sees any rovalties. . 

What, then, is to be the attitude of the patentee to 
the public when he is trying to get a reasonable 
measure of protection? He must make the politicians 
feel that it is worth while giving inventors protection, 
not because inventors are deserving, but because the 
nation makes money out of then. dun fact, the patentee 
must make people understand that he should have the 
same protection Which is given to grouse, salmon, trout, 
and such-bke creatures. These have no personal rights, 
but they receive rigid protection because their existence 
is desirable to the people who get amusement or profit 
out of them. We aust make the nation feel that it gets 
anmuscinent and profit out of its inventors, and that it 
is worth while to give them the kind of protection from 
enemies that ds given to trout and salmon, 

What are the benefits that the nation receives from 
its inventors? The answer to this may seem obvious 
enough, but question a few business men, and you will 
End that their minds are quite vague on the whole 
matter, They. will admit that inventors have helped 
the nation; they will admit quite readily that some 
men, who have invented useful machines, have died in 
poverty, but tell them that it does not pay to starve 
inventors, and they will look at vou doubtfully, and 
sav that they are not sure of that. 1t may be hard 
on the inventor to die in the workhouse because he has 
put millions into the pockets of the nation, but was it 
not worth while to starve one man in order that the rest 
should benefit? So far are statesmen and business men 
from understanding the facts of the case that it is 
doubtful if anv candidate at the recent election ever 
expressed the slightest sympathy with inventors, and it 
Is quite certain that the subject. never comes up at anv 
Cabinet meeting! The Minister who dared to brine 
up such an idea would receive short shrift. Yet in the 


busiest times the Cabinet found time to rush a book- 
makers! protection Bill through Parliament ! 

In spite of glaring neglect, the fact remains that the 
fate of the nation depends very largely on its action 
with regard to inventors. Let inventive power be devel- 
oped, and we can pay off our debts, both internal and 
external; we can house our people decently, and at 
reasonable cost; we can extend the life of our coal- 
fields, and increase the general comfort of the nation 
in a way that we hardly dream of now. Somehow we 
have to get into the minds of people that the inventor, 
who can do all that, is worth as much encouragement 
as the bookie who extracts money from the betting men 
on racecourses, and gives him nothing in return. 


lI. 

Tuk nation loses money through its Shylock-like 
attitude to inventors. The following authentic in- 
cident will serve to make it clear. A man I know 
has worked out an idea by which our tramway systerns 
can save an immense amount of money. The idea is 
опе of those simple things which just fills the bill in a 
department vital to tramways, and is, indeed, due for 
coming into use. He has worked the whole thing out, 
but, on considering the matter from a business point 
of view, he has decided that the best thing. from his 
own standpoint, ix to say nothing at all about it. He 
is à married man with a ѓу, and not much money, 
and ehe does not feel like going into the bankruptey 
court just because he has put our tramway systems on 
to their fect! His friends think that he should publish 
the idea, and let the nation have the benefit of it. There 
are two answers to this, first, that the nation can have 
the benefit of the invention if it decides to act honestly 
by inventors, while it deserves to suffer for so long as 
it keeps to the present method of swindling them: and 
second, that publishing the idea would not bring it into 
use at all. No factory would take up an idea from tle 
correspondence columns of a technical journal. 
Factories indeed cannot afford to exploit ideas if they 
are not patentable. Our learned legislators and judges 
think that ideas are held up by monopolist: patentees., 
and therefore they think it in the publie interest. to 
invent traps by which inventors may lose tlie benefit of 
their ideas, *' in the public interest." If these learned 
gentlemen would only take the trouble to get to the heart 
of the matter they would find that the way to bar the 
way against a new idea is to make it public. This, in 
fact, is one of the most effective wavs of ensuring that 
no manufacturer will put his money into developing a 
new and perhaps much-needed idea. Our inventor. 
therefore, does not propose to publish the. tramway 
idea, but to keep it secret so that when someone else 
(with money) hits on it, he may be encouraged to 
develop it and put it on the market. 

But, vou may sav, if the idea is so valuable, should 
not the inventor have a shot at getting it on to the 
market? Let us suppose that he does try. First of all 
he gets rid of a great. deal of monev in fees for patents 
and for patent agents. If he protects it in other 
countries, the cost is staggering. Having protected it, 
he tries to get it taken up. The tramway men, of 
course, tell him that it must be put on the market before 


they сап look at it, and he, therefore. makes a 
Pilurimave round the factories. This means the 


writing of many letters and interviews with people who 
do not want to see him. The letter writing and inter- 
viewing departments of our big works don't want new 
ideas; they want orders. So thev turn down the in- 
ventor, and get rid of him as soon аң possible. Tf he 
has enormous luck, and if he gets introductions to the 
directors, he may get into contact with works managers. 
Enthusiastically he explains his invention with models, 
and expects that they. will immediately see the idea, and 
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recommend it to be taken up. But they don’t. The 
works managers look on the new idea as something that 
will play havoc with their carefully elaborated schemes 
for mass production; to them anything new means the 
scrapping of existing plant, and even the introduction 
of new piece rates, with interminable haggling with the 
trade unions concerned. No wonder they do their best 
to get the idea forgotten as quickly as possible. 

But suppose, by extraordinarily good luck and push- 
fulness, the idea gets on to the market, and suppose it 
turns out a brilliant success. What then? Imne- 
diately other works, which turned the idea down as 
absurd and impracticable, begin to bring out infringe- 
ments. Let us suppose the inventor gets toyether 
£20,000 to tight the case. He goes for the Tramway 
Manufacturing Co., Ltd. It engages that well-known 
expert, Mr. Ananias Phibley, who goes into the witness 
box and tells the judge that the idea is quite old, and 
well known to evervone skilled in the tramway art. 
Phibley has an engaging manner and an honest face 
which 18 a magnificent assets in the Law Courts; it 
makes judges trust him. Ав he goes through the 
patents, clause by clause, he really makes it appear that 
there is nothing in the idea that was not known to all 
the junior draughtsmen in the kingdom. Asked why, 
if the idea was so well known, it was not put on the 
market before, he replies with a gentle smile on his face, 
** Engineering is pervaded by ideas which are known, 
and even commonplace, but which no one has troubled 
to put on the market. As an inventor myself, I should 
greatly welcome a change in the law which would reward 
the man who merchants such old ideas, but the law is 
not arranged this way, and vou must take it as it is.” - 

He says this with an air of honest regret that dis- 
arms criticism. Evidently he would not give evidence 


against the patents were it not that his: honesty compels - 


him to tell the truth.  Phibley is a good witness, and 
it is a pity he is not on the other side, as his evidence 
in favour of the patent would have been no less con- 
vincing. The case ends in favour of the defendant, 
and the inventor leaves the court without a penny in 
his pocket, to face his friends and relatives whose money 
has vanished into the capacious pockets of the lawyers, 
Is it surprising that he finds it advantageous to wrap 
future inventions carefully in a napkin and to bury 
them in the ground 1 | 

It cannot be made too clear that the real enemy to 
progress 18 not the monopoly granted by patents ; master 
patents are comparatively rare, and even where master 
patents are held, they generally result in financiers 
putting money into an invention to develop it, which 
would never have been forthcoming otherwise. Had the 
Parsons patents for steam turbines been sinashed in the 
early days, it is very doubtful if the steam turbine 
would have reached its present state by now. I think 
it was Mr. James Swinburne who pointed out in a 
paper, some years apo, that he was once engaged in 
developing a process which came to a standstill because 
of prior publication of the idea, for no one would put 
money into it. There are to-day hundreds of ideas 
which might be developed, much to the benefit of the 
nation, but the door has been slammed, bolted, and 
barred by lapsed patents, which effectually prevent any- 
one from advancing the money necessary for their 
development. 

Possibly few people know what flimsy pretexts are 
sufficient to destroy valuable patents. А glance at a 
text-book on the subject will act ах an eye-opener. In 
one case а man invented a fire-grate which he used in 
his own house, where it was necessarily seen by his 
friends. This invalidated his patent. Manufacture 
by workmen who are not pledged to secrecy may also be 
held to be prior publication. The case of the drawn- 
wire lamp is a good example of the insecurity of a really 
valuable patent. In this case the most skilful experts 
had been trying for years to find out how to draw tung- 
sten wire, and many of them had given it up as impos- 
sible. Eventually, after an immense amount of money 
* had heen spent, a process was worked out, but the patent 


was quashed because it was shown that it was based on 
processes not unlike some previously used for other pur- 
poses. Now it may be taken that every invention must 
suffer from this defect; 1t must be something like sume- 
thing which has already been done. If such similarity 
is to be fatal to the validity of patents, is it not obvious 
that the nation must do without many useful ideas 
which it very badly needs? 

It is this fact that we must try to get into the heads 
of our legislators. We must make them feel that their 
food costs therm more, and is of worse quality than it 
might otherwise be; their train fares to and from 
London are more expensive, and their holidays are less 
frequent; their houses are of a poorer quality, their 
joy rides in motors cars are less frequent, and their 
bread is not as clean as it might be, all because they 
have made it impossibie for inventors to market their 
valuable ideas whith weuld пиргоуе all these things. 
Somehow we must vet into their minds that the man 
who invents a good thing is not always willing to starve 
in a garret to enable the public to get the benefit of his 
brains. Many of them are business men who won't risk 
their money without seeing a profit at the end of the 
transaction. — This idea is so contrary to established 
notions that it will be hard to drive it home, but it 
is true enough, and we must make our members of 
Parliament aware of it somehow. Whatever you do, 
don’t ask for sympathy for the inventor; if you do, vou 
will vet sympathy in plenty but nothing else, and that 
won't pay the house rent, 

There is one other point which may well be debated— 
the question of unjust monopolies. When you try to 
get Parliament to do the right thing by inventors, the 
Minister concerned will doubtless point out that unjust 
monopolies granted to holders of master patents are 
against the public interest. There is something in the 
contention, and it should be met fairly. Every patent 
is very largely dependent on the work of others who do 
not share in the profits of the invention. Argon was 
not discovered by the patentees of the gasfilled lamp, 
but they are benefiting from its discovery just the saine. 

How are we to meet this contention? It is not an 
easy question to answer, as so many interests are in- 


, volved, but it would seem that the compulsory granting 


of licences should be-enlarged. In actual practice the 
granting of licences has proved beneficial both to in- 
ventors and to the public. The land and marine steam 
turbines, for instance, have made far more progress by 
being manufactured by many, firms than if they had 
remained in the hands of one patentee, and the in- 
ventor has probably made far more money than if he 
had reserved his rights to himself. The saine remarks 
apply to the tungsten lanp, in its various forms, which 
has always been made under licence by several firms. 
But it may be asked, if compulsory licences are granted 
freely, how are we to prevent people from applying 
frivolouslv, without intending to make full use of their 
powers? This may be met by making it a condition 
that applicants for licences must guarantee а minimuin 
vearly payment before the Court will give them a com- 
pulsory licence. df this were done, there seems no 
reason why licences should not be given to anyone who 
would undertake to pay the minimum amount fixed hy 
the Court. With such an arrangement, the plea that 
15 ought to be made very difficult to hold a patent for 
fear of unreasonable monopoly would disappear. 
Patents could be granted more easily, and the reasons 
for revocation might be made less frivolous and more 
sensible. Above all things, the fact that an invention 
was not commercially known should be admitted as 
evidence in favour of validity of a patent. The fact 
that someone had tried the idea thirty vears ago, and 
had given it up altogether, should not be sufficient to 
upset a good and valuable patent, although such a fact 
may prove fatal in the present state of the law. 

It is submitted that if the case for the patentee he 
worked out somewhat along these lines, it mav be pos- 
sible to get legislation which will encourage invention, 
which would be a great boon to everybody. 
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THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


ANNUAL CONVENTION. 


Os Monday evening the annual convention of tlie 
LM.E.A. was inaugurated at Scarborough with а recep- 
tion һу the Mavor and Mayvoress at the Town Hall, 
which was well attended and heartily enjoyed; the guess 
were entertained. with dancing and light refreshments, 
and the proceedings Were kept up to a late hour. 
Scarborough was chosen for the rendezvous because, as 
the President, Lieut.-Col. W. А. Vignoles, D.S.O., 
eaplained in his address on Tuesday, with his chairman 
and committee lie had examined every possible (and im- 
possible) scheme for accommodating the Convention at 
Grimsby, his © home town, without succeeding in find- 
ing a solution of the problem; and indeed the problem 
wits of no small dimensions, for the list of members and 
visitors embraces no fewer than 230 souls. Jr the con- 
vention could not be held on board ship, as had been 
suggested, the next best thing was obviously to hold it 
at the seaside, and thus it came to the town which, not 
unjustly, claims the proud title of ** Queen of Watering- 
places." Of its many attractions we need not here 
speak ; rivalling Blackpool on the west and Brighton on 
the south coast (though we doubt whether it would con- 
sent to be named in the same breath with either), it cer- 
tainly is an ideal convention town, On this occasion 
the programme was exceptionally light, apart from the 
papers and discussions, Which the 1.M.E.A, takes very 
seriously ; there were no visits to works, because there 
are no Works to visit. After last year's very strenuous 
performances, the tranquillity of this year's programme 
afforded a pleasant relief —especially to those members 
who had already enjoyed, or endured, the rich feast of 
technical sight-seeing provided by the organisers of the 
LE.E. Summer Meeting—a function which certainly 
earned for them a good right to a restful week by the sea. 

The real opening of the Convention, however, took 
place on Tuesday morning, when there were about 500 
present—a record number, The Mayor of Scarborough, 
Councillor G. Whitfield, extended a civie welcome to the 
Association, and in the course of a neat speech, he re- 
ferred to the iminense services rendered to the corm- 
munity by electricity and the wonderful future which 
lav before it. He remarked that for the social side of 
the Convention they could not have come to a better 
place. In reply, Lieut.-Col. Viguoles expressed his 
indebtedness to tho Mayor for invaluable assistance in 
orvanising the Convention at Scarborough, and the 
thanks of the guests for the reception of the previous 
evening, 

Owing to the large numbers attending the Con- 
vention, the tirst meeting was held in the Central Hall, 
n place of public worship, and the president, before 
commencing his address, to which we refer in our leader, 
remarked that when he chose his Чем,” from the 
works of Emile Zola, he was quite unaware of the possi- 
bility that his address would be delivered. in such sur- 
roundings (he spoke from the rostrum). The address 
was given a cordial reception, and Councillor. E. €. 
Ransome, OBE. in moving a vote of thanks, urged 
that the Convention next. vear rhould be. held at 
Weniblev, in conjunction with the British Eimpire Ex- 
hibition. This proposal is to. be discussed to-day 
(Ета) at tlie annual general meeting of the Associa- 
ton. There. followed a paper by Mr. T. Hall. 
A MELEE.. on © 4 Showroom und Sales Department 
in a Small Town.’ referring primarily to that which 
he had organised at Burton-on-Trent, which was excel- 
lenthy discussed. one of the best speeches being contri- 
buted by Mrs. Harmer. of Hackney. In the afternoon 
the members were taken on a short tour by charabanes 
round the sights of the town and the adjoining district. 
In the evening a reception and dance, at the invitation 
af the President. the Mavor anel Deputy-Mavor, and the 
Electricity Committee of Gritusby brought the first davis 
proceedings to а clove, 

ШТ Wednesdaà the төт Wits oceupied hv the read- 
ine atid disension of a paper on the © ‘Transmission 


Ы 


and Distribution of Electricity by Overhead Lines, bs 
Mr, J. E. Storr, and in the afternoon an informal dis- 
cussion on the development of cooking apparatus was 
opened by Mr, R. B. Mitchell, chairman of the I.M.E.4. 
Special Committee on Electrical Apparatus, After these 
arduous labours a gala night at the Fol-de-Kols Concert 
in the Floral Hall, for which a special programine bad 
been arranged, afforded a welcome relaxation. 

A paper on ‘ Modern Generation Applied to Existing 
Distribution '" by Mr. Е. W. Purse was the prece de 
resistance on Thursday morning; the afternoon was left 
open for members to follow their own inclinations in 
the matter of amusement, and the annual dinner was 
to be held in the evening. With the annual meeting to 
take place this morning, the formal proceedings аге 
ended, but members who are staving till to-morrow are 
invited to visit the works of the Scarborough Electricity 
Supply Co.. and Mr. F. W. Plaxton's Motor Coach 
Works. 

A word of compliment is due to the organisers of the 
Convention for the care and foresight with which the 
details were worked out, and the officials, as usual. did 
everything possible to add to the comfort and conveni- 
ence of the members, 


(То be continued.) 


Presidential Address. 
By Lt.-Col. W. A. Viexones, D.S.0., M.LE.E. 
(.{bstract.) 


“The day must come when electricity will be for everyone., 
us the waters of the rivers and the wind of heaven. [t 
should not merely be supplied, but lavished, that. men 
may use it at their. will, as the air they breathe.” 

Emit Zoa. 

IN this text Zola has put into literary form the much-quete i 
cutchwords of “a cheap and abundant supply ”' of electry tv. 
Humanity 18, however, in my opinion, not at this instars 
ready for such a supply; while the user of power learned 
during the war to appreciate what a publie supply of eier- 
tricity could do for him, the domestic consumer, and the qvi p- 
owner, do not at present, in the mass, appreciate the exteut 
of the help which electricity is waiting to give theim. There- 
lore however cheap, and however abundant the supply af 
electricity, it would not, at present, be used iu the lavi-h 
manner described by Zola. 

Zola apparently considered that electricity should be supphed 
free, but as the representatives of commercial undertakes 
we cannot conternplate this. I do, however, believe tbat the 
large majority of those present are anxious that their utir- 
takings should supply electricity at the lowest possible pri v. 
consistent with sound finance, and а small profit to provide а 
reverve, but without contributions to the rates. 

At the Wolverhampton Convention last June, | read a paper, 
on " [he Extension of the Uses of Electrraty for Dou ste 
Purposes,” which helped to focus the minds of menthers er 
domestic supples. As the outcome of a suggestion in t* t 
paper, a special committee, now called the Electrie Apparit + 
Committee, was formed which was originally intended to der 
With the joint. purchase of cookers by undertakings. It was 
however, soon discovered that the demand for bulk puret ie 
did not arise, be апке so few undertakings were ordering ota 
cookers at all, and the activities of the Committee have, there 
fore, been concentrated on obtaining information өп еч їсс 
cooking, and cookers, and circulating this informiitre n. te 
undertakings. The result has been eminently айл ters 
and there has been a continuous growth. of interest an tor 
subject, among the engineers. of supply undertakinys A 
further satisfactory feature is that most of the company ase = 
ciations accepted our invitation to appoint representatives ta 
this special Committee, and In COli-equetrice thre imi'ueneec if 
the Committee has been considerably increused, 

і suggest that. after ths convention, each undertaking. if 
It has not already done so, should make a statt by edi. tr 
Its own stall, members of созии се, and local contrac ters, 
nod inviting them all to use electric cooking, 

Electrieitv will not only help the cause of housing by 817 
in first cost -it has a preat mission to поргохе the ha tb: i 
the people, and to reduce the drudgery ot housework. Нох 
then ате we to carry out our mission? Many of us bive been 
content toa lone to be mere "7" suppliers "! of есту soa n ac 
ing the publie with what they asked for, and imagining that se 
had done all that was necessary to ensure the success. of a 
commercial business. [t is not in such а emrit that the crit 
businesses of the eceominereial worllzhave been. Built oo z 
has been by creating tho demand, “Togérent the аи Ér 
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electricity the public must be told what to do with it. We 
must become ''sellers'' of electricity instead of “suppliers,” 
and we must devote to the selling all the resources of modern 
scientific salesmanship. | 

The efforts made up to the present, even by those under- 
takings which are selling electricity scientifically, have only 
touched the fringe of the possible domestic business; the field 
is enormous, far ex'eeding the power load. If only 25 per 
cent. of the possible business, which may easily be from 2,000 
to 3,000 kWh per house, is secured, the effect on working 
costs must be considerable, making a price of 3d. to 4d. pos- 
eible, with a corresponding invrease in prospective business, 
But to secure this business to every undertaking, it is nob 
sufficient for the individual concerns to lower their prices 
and hope for results, erecting а sign: * We supply electricity 
for heating, cooking, or cremating "; the public must be 
taucht, must be told, must he reminded, must be shown, and 
told again how to use electricity. The dead weight of public 
opinion is enormous, and it takes a great effort to put the mass 
of it into motion. 

At present “the massed opinion of the public is that elec- 
tricity cannot be equalled for lighting purposes, and that no 
modern house is complete without electric light, in fact even 
gas companies are beginning to admit this. 

I think public opinion will soon be, if indeed it isn't now, 
that electricity for occasional heating is good, nay, very good; 
a massed opinion on electrie cooking, however, does not exist, 
because the number using electric cooking is comparat;vely 
amall. It must be admitted, though, that we are frequently 
met bv the opinion, expressed by people who have no direct 
knowledge of the matter, that electric cooking is very ex- 
pensive, and that despite the many admitted disadvantages, 
gas is the only practical substitute for coal. 

Now anvone who has used electricity for cooking, where the 
rate per unit Js reasonable, knows that these last opinions 
are Wrong, and it is our business to instruct the public rightly 
on this matter. But are we all in a position to do so? Is 
everyone in this room using electric cooking? Has every 
lady here a cooker and an electric iron for her own use? If 
vou haven't get them on your return home, and you may be 
able with more force to preach the use of electricity bv others. 

The Electrical Apparatus Committee referred to above, while 
not primarily established for publicity work, is doing good 
service under the ehairmanship of Mr. R. B. Mitchell, of 
Glasgow, and is keeping all undertakings in touch with the 
developments that have been and are being made in electrical 
cooking apparatus. This work is in itself internal publicity 
of the greatest valne. Local publicity efforts can be directly 
eo-ordinated by an area publicity campaign; sneh campaigns 
have been organised by the B.E.D.A. during the last twelve 
months with good results, pending the launching of a national 
aim paign for the whole of Great Britain. 

It was considered that the time was not opportune, nor were 
the available resources sufficient, for a national campaign this 
year, and it was thought better to wait for the Briti-h Empire 
Exhibition in 1924, when a unique opportunity. will occur for 
not only а national, British, demonstration, but an Empire 
dejnonstration of the value of a public supply of electricity. 

A scheme for taking advantage of this opportunity has been 
worked out by the B.E.D.A., and has heen described in а 
communication sent to all the supply undertakings in the 
country. The scheme is intended to provide a series of ex- 
hibits at Wembley, which it is hoped will create an impres- 
sion of the uses of electricity, on the public mind, that will 
not be forgotten in a generation. 

This scheme will be only a part of a great exhibition, in 
which electricity will undoubtedly predominate; the machinery 
section will be largely devoted to electrical plant, and the 
B.E.D.A. scheme is intended to introduce the note that will 
draw the attention of every visitor to the publie supply of 
electricity. To be successful the scheme must be carried out 
by the combined effort of the supply undertakings, and must 
be worthy of the great industry. 

If such a scheme can. be carried out, and Т see no reason 
whv it should not be if the money asked for, £50,000, 1s 
forthcoming, we shall have secured the finest publicity. that 
is possible, fhe mass of public opinion will receive a thrust 
which should set it into at least slow motion, and undertakings 
will receive a direct return for the money spent. 

Now, While this view of a return on the expenditure can 
be justified, I want you to-day to look at this question with 
a broader vision, and to think for a few minutes what the 
exhibition will mean to the British Empire. 

І ask you to remember that the greatest exhibition. ever 
held is being organised by representatives of the preatest 
Empire the world has ever seen—an Empire only held. to- 
gether by. the loose bonds of mutual interest and. sentinent; 
if those bonds slip the Empire will come to an end, and with 
it will pass the commercial prosperity of these islands. The 
Empire Exhibition is being held to strengthen those bonds, 
to encourage mutual trading within the Empire, or trading 
between the Empire and foreign nations: European trade has 
diminished for reasons that are well Known, exports are down, 
unemployment is rife, and. there 15 a large amount of suffer- 
ing in consequence. The Exhibition will assist lands overseas 
under stable British Governments to develop, and enable those 
countries to increase, their demand for our exports in return 
for imports that they will send us. 

If the exhibition js à success, the increased trade will reduce 


uneniployment, there will be more prosperity in the Empire 
generally, and in consequence there will be more demand for 
those special products which each town respectively deals in. 
Thus again, we find selfish reasons for supporting the British 
Empire Exhibition. 

But let us turn our heads resolutely away from these selfish 
reasons, and support the Empire Exhibition in the spirit of 
those eager souls, who sailing from these small islunds to 
every purt of the world, founded the Pritish Empire. 

All roads next year will lead to Wembley, to the British 
Empire Exhibition; and the B. É.D.A. scheme, which I trust 
you will return home deterinined. to support, is intended to 
convey the electricity supply message to every one of those 
millions of people, who, travelling on those roads, will even- 
tually pass through the electrical pavilions. 

The British Empire Exhibition will be the outstanding event 
of the coming year, we have an opportunity that will not 
recur in my lifetime, and we ‘have come to a critical stage 
in the post-war history of the British Empire. Unless we 
can regain our trade we must go under, no evonomy campaign 
wil save us; it is Just impossible for the present population 
to live in Great Britain under satisfactory conditions unless 
trade revives. 

But there are signs, I think, that we have passed the worst, 
that trade is improving; the Exhibition may give just. that 
impetus which will enable the Ерге to move definitely to- 
wards prosperity. Surely electricity supply, which is so vital 
to the life of the nation, will assist in the promotion of this 
Exhibition—an exhibition which has the support of every unit 
of the Empire large or small—and help to make it that success 
which may make the difference between death and life to tho 
British Ерте. i 


Showroom and Sales Department in a Small Town, 


у Tuomas Нлл, A.M.LE.E., Chief Electrical Engineer, 
Burton-upon-Trent. 
(.1bstract.) 


Turk. British Electrical Development Association is carrying 
on admirable propaganda and advertising work, and is worthy 
of the support of every electricity supply undertaking in the 
country. A dive showroom and sales department run en 
sound business lines are absolutely essential features of a 
successful undertaking. If we are to continue to expand our 
industry and place electrical appliances on existing. house 
services, we must all adopt modern business-getting methods, 
and this can only be done by the employment of publicity 
and eflicient sales departments. 

It may be that some undertakings have not seriously con- 
sidered the question. because. they have no statutory powers 
to sell fittings and appliances. In. Burton, before opening 
our showroom in 1915, many meetings were held with the 
electrical contractors, and an agreement was eventually drawn 
up, whereby the department could sell fittings and apparatus 
froin the showrooms, with certain stipulations. The main 
points of the agreement are as follows :— 


(a) All goods sold at the showrooms must go through an 
approved contractor who is responsible for invoicing and 
collecting all moneys. 

(bD) When a sale is effected. at the showrooms, the client 
is asked which of the contractors (a list of approved 
contractors is hung up in the showrooms) it is desired 
the account should be rendered by. 

(c) No preference is to be given to any one contractor 
when effecting a sale. А 

(d) Gross profit on all sales to be equaliy divided between the 
Corporation and the contractor who is selected to in- 
voice the goods. 


А quarterly account is rendered to the contractors for all 
goods sold at the showrooms, the quarterly basis being decided 
Upon to give the contractors time for the collection of moneys 
from the clients. This system has now been in operation for 
over eight. years, and not а singte complaint has been re- 
ceived from the electrical contractors regarding the working 
of the scheme. 

It may appear unfair to give a contractor half the profit 
on a sale about which he had no knowledge until he received 
the sales slip. but the contractors in return bring their clients 
to the showrooms to select fittings and domestic apparatus, 
and such co-operation means harmonious expansion of the 
industry to the benefit of the undertaking, the contractor, 
and the consumer. | 

Special emphasis should be laid on the necessity of working 
in harmony with the local contractors. In the interests of the 
department, there is nothing worse than to get at logper- 
heads with men who are in reality canvassers steadily building 
up a load on the power station, A municipal showroom and 
sales department cannot be anything but a help to the con- 
tractors, as the whole of the wiring work in connection with 
the sale of fittings and appliances is placed in their hands. 

The object of a showroom and sales department 18 to increase 
the nse of the electric service by the public: it must, therefore, 
be placed in a central and accessible position, People cannot 
he expected to use electricity consuming apparatus unless. the 
stall of the undertaking is in a position to offer. suggestiong 
and demonstrate how such apparatus can be used iu the 
home. factory or workshop. 
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Another very important point is to see that the consumer 
his the correct. apparatus to suit his particular requirements ; 
this mav entail experimental work such as putting im tempo- 
bars Waning and letting apparatus on tral to convince. the 
consumer, but this is essentials. the work of the sales depart- 
ment, and one cannot eNpect the contractors to deal 
wath at. Nothing can be worse in the interests of the 
undertaking than for a consumer to purchase some electrical 
appatatus, probably in response toa Press advertisement, and 
then fo find thatat is absolutely useless for his requirements, 

‘These are cases Which should be taken up very seriously by 
the stles departinent. ‘The result. will be a satistied consumer. 
Permanent success as dependent upon penmnmanent satisfaction 
to the consumer. 

The sales department should also advise all prospective con- 
мипнег» as to the wiring of their homes or premiss, draw up 
specications and. schedules, obtain. estituates, and see that 
the anstailation as carried out to the satisfaction of the con- 
rulict. 

In Burton a large number of people take advantage of this, 
and as а result .t js extremely rare that an installation ів 
carried out through the medium of the department where a 
heating eir uit is not installed. АП wiring work is placed 
lu the hands of the local electrical contractors, and the eon- 
summers very much appreciate the assistance and advice given 
to them by the undertaking. 

For the showroom to be a continuous advertisement for the 
department it is essential that it be situated on the ground 
Noor, preterably in a main thoroughfare. ‘The windows shall 
be built to allow of such displays as will readily attract. the 
wlfention of the public. ‘The floors. of electrical. show- 
roots do not. appear to receive 8uflicient.— considera- 
tion; Wooden tdleors in ansthing but. good condition do not 
tend to create a good mnapression upon the publie. The. floor 
of the Burton main showroom is covered. with good. linoleum, 
Which as polished every morning, and by reason of its eleanli. 
ness and Well Kept appearance 1t ereates a pleasing impression. 

Wall plags, arranged an dierent circuits, should be placed 
about every yard or so round the whole of tlie showroom so 
that any ob the appliances can be convenient!y demonstrated. 
Tables placed on carpets are used for the display of the vari- 
ous small Appliances. 

The anedel dining room is equipped with four different 
"heres of liliting, any of whieh ean be awitched on separately 
for the benetit of consumers. By means of curtains this roem 
бап be made dark, which is an advantage in demonstrating 
eiectrie tires, as à mich better mapression is created than when 
showing these ewitelied on in da light. 

пе tloor of the model electri: kitchen is of black and white 
ties, the walls being built up of white tiles, and the addition 
of a fully equipped kitchen dresser, table with cloth, coupled 
vath the various electiieil appliances, helps to make this de- 
pirtinent. particularly. attractive to the ladies. The kitchen 
t equipped wath two makes of cookers, also breakfast cookers, 
borin rings, Washing machine, dish washer, water heaters, 
Xo. This room һал been specially arranged for the purpose 
ef saving cooking lectures. Every up-to-date electrie showroom 
should possess a model electric kitchen, as it is in the kitchens 
of consumers that we hope to secure the greater and most 
аре part of the future domestic load. Only two or 
three makes of cookers should be on view, as anything. which 
tends to confuse and make intending consumers undecided 
пау be the means of losing business, 

If we are to succeed in educating the public our showrooms 
iust be brighter, neater, more. progressive, more interesting, 
and more attractive placer, The public will take an interest 
In the showroom which alwtiss looks clean, attractive and 
Progressive, but very little business will be done in those that 
ate poorly lighted with confused displays. 

Showcases should be used for the display of silk shades, 
tible standards and hizhly polished articles. This permits of 
frequent changes їп the arrangements and prevents the dis- 
phys from getting stale. "The. stores should be at the rear 
of the showrooms and out of view of the public. 

А good Фрау of all the latest types of fittings should be 
on view, but these should not be crowded, the distance between 
Htun being 5 ft. to 6 ft. Each elass of fitting should be 
zrouped, e.g. bowl fittings, Sight fittings, dining-room fittings, 
Xoo, so ak not to confuse clients when making their selection. 
If, owing to the number of fittings on view, a client. is un- 
de ded an offer to send fittings on trial is much appreciated, 

One should never talk to a consumer about anvthing he or 
he as anterested in without actually showing the appuratus in 
e per ation. 

M appiratus in. the showroom should be labelled with the 
elong pree, and neatly printed cards piving the cost of 
orerition in. pence should be placed abont the room. For 
нле The electrie iron costs only 4d. per hour when 
пе on the heating о сисин,” "The 2 pt. electric kettle will 
Ба еши tues for Itd. 

Pe value of showroom windows should) not. be under- 
enm ated amd the best possible use should be made of them: 
eandem db pliss shoul form the main part of. the adver: 
foot oc nt p ru H The first consideration on dressing windows 
mei Pod there as goed Мн, “Poo many articles should 
por od an the window; at as better to err on the side 
o! hoving too few anstesd. of too manv. 

Pirang the goods gn tbe window is absolutely essential: the 
Srt) 1 who ts pne TRORTEN CET iH electrical appliances іх the 


one who has to do her own housework, apd the question of 
initial eost has to be considered. The prevailing ides i» Wat 
all electrical appliances are very expensive, and tliis nupte» 
sion should be. removed by clearly pricing wll goods їп tl» 
window displays, und in the case of apparatus let out on hire, 
the hire rate per quarter should be shown. 

The cost of running a showroom and sales department in 
a sinall or moderate-sized town 18 а very small Меш, and orse 
the place has become properly established ite value wiil te 
appreciated by the public and the profit on sales alone sue uld 
cover expenses. [t is desirable to emphasise, however, that 
the first consideration of a showroom and sales department is 
to give service to the public, and profit on sales shou.d be 
quite a secondary consideration. ; 

If the cost incurred in ruuning such a department in ats 
town is not covered by the profit on sales it as entireiy wren, 
to say that the showrooms ure run at a loss to the une r- 
taking, as there is another profit, i.e., the profit froin the мае 
of electricity used by the apparatus which is sold and sent out 
on hire from the showrooms. Money spent on show rons 
is money well spent; it is the best form of advertinng to 
the department. 

When the showrooms were first opened in Burton, oft-e 
accommodation was provided, and by transferring part of the 
existing stalf to the showrooms, where they were able to carrs 
out some of their duties, it was only necessary to appoint è 
Junior assistant. 

The stat? should be thoroughly faiiiliar with all the appuce 
tions of electricity and the cost of working the various appi- 
ances. The person in charge of this departinent should be «on. 
versant with the question of tariffs and the economic principies 
of electricity supply, so that he isin a position to talk to cou- 
sumers respecting their accounts and to settle disputes. The 
staff should be obliging and courteous in all its dealings, aod 
every encouragement should be piven to the pubic to make 
inquiries and seek information concerning the electric servir ei 
Nothing should be too much trouble for the staff. 

The staff should be very alert on the question of the ct of 
running apparatus, and when asked what any appliance ciets 
to use the answer should be given quickly and in sian a 
manner that the consumer easily understands. Опе should 
not talk in units or kilowatts but in pence per hour. 

The desirability of members of the stall engaged in the de 
partment living in the “all-electric home” should be erm- 
phasised. We cannot expect the public to use electric appi 
ances 1f the men engaged in the industry hold aloof. 

It is very necessary to keep a complete record of everyvthits 
in stock at the showrooms. The best method is to institute a 
card index sytem with a card for each class of article carri d 

The success of the showroom is dependent to a very larze 
extent upon the choice of the articles stocked. The person in 
charge of the showroom should be allowed to make pure toes 
on his own initiative, as he js the person who has to deal wats 
the public and knows from experience the class of artkie 
Which sells best in the district and requires least maintenance. 
In accordance with the arrangement with the Burton ез 
trical sontractors all goods are sold at list prices, thus avori n; 
any unfair competition, All complaints of defective apparatus 
should be dealt with immediately, as any laxity on tne part 
of the staff in dealing with complaints causes annovance and 
inconvenience to consumers. Prompt attention to complanta 
is yreatly appreciated by consumers. 

Supply authorities must have attractive hire schemes if rapid 
progress is to be made with the heating umd cooking load A 
satisfactory tariff in conjunction. with an energetic advertian, 
‘campaign by the sles department and a hire scheme м. 
ensure building up a substantial heating load, but the ex hing 
load, owing to its Ligh diversity factor, offers a far better neid 
to the undertaking than heating. Provided the ега ау 
tariff is competitive with the gas charges in. the district. ond 
experience shows that in actual practice there is little difer- 
ence in the cost of operation between electricity at 14d. per 
unit and gas at Зв. 9d. per 1,000 cubic feet, electiie cookie, 
owing to its cleanliness and the perfection of the resu.ts 
obtuned, 15 one of the best propositions we have to offer tte 
public. 

In Burton electric cooking stoves are now being wired fer 
and fixed free of charge, and in order to encourage. ttis dead 
and pave the way for future development we are hiring out a 
stove complete with 4-pint quick-boiling kettle at a rental «d 
os. per quarter with a flat rate of 11d. for electricity consumes 
The consumers are highly satisfied with the results, and a7 
actual saving is being made on their accounts compared wits 
the previous method of cooking. 

А service department must be instituted in connection with 
electric cooking, whose duties should consist of making pern «du 
cal inspection of all cookers to see that thev are in eatistactors 
working order, Good service in maintaining the stoves in 
perfect condition is a big factor in retaining satisfied custerners 
and is extremely important from a development арт, 
ах satisfied consumers help to build business. 


Professional Classes Aid Council (Inc.).— The Dren. 
Who is known to take an interest in the work of the Protes- 
sional Classes Aid Council (251, Brompton Road, S.N 3), has 
recently sent a donation of £50 towards the work. 
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PARLIAMENTARY NOTES. 


oe — — 


LBy Our Special Parliamentary Reporter.] 


Exchange Telephones.—On June 12th, Sir L. WORTHINGTON- 
Evans, the Postmaster-General, inforined Mr. Hancock that the 
total nuinber of telephones connected with the Post Office ex- 
change system at March 31st. of each year since 1912 was: 
1912, 646,190; 1913, 654,534; 1914, 727.656; 1915, 755,676; 1916, 
799,806; 1917, 754,745; 1918, 771,100; 1919, 800,935; 1920, 
868,475; 1921, 933,835; 1922, 956,033; 1993, 1,013,145. 9,043 
exchange telephones were transferred to the Hull Corporation 
on May Ist, 1914, and 17,307 to the Irish Free State on April 
Ist, 1922. 

Industrial Disputes.—On June 13th, Sir M. Bartow in- 
formed Mr. Lambert that the number of working days lost 
through industrial disputes in Great Britain and Northern 
Ireland was approximate 34,966,000 in. 1919, 20,535,000 1n 
1920, 85,572,000 in 1991, and 10,915,000 in 11022. 


Electrical Ex-Trainees,.—0m June 13th, Mr. R. MORRISON 
asked the Minister of Labour if he would state, in view of the 
fact that 50 per cent. of the ex-trainees in the electrical in- 
dustry were at present unemployed, owing to the inability 
of employers to find improver vacancies, whether the Ministry 
was prepared to allow the trainees at present unplaced to coin- 
plete their three years’ training in Govermment instructional 
factories. 

Sir M. Bartow said at least 72 per cent. of the men trained 
in the electrical industry were known to be employed at the 
trade. A period of experience in an employer's workshop was 
пе essary to complete the course of training, and he feared the 
suggestion In the question would not be a satisfactory alterna- 
tive. Every effort was being made to obtain improvership 
vacancies. 

Mr. Morrison asked whether the Minister was aware that 
à very large percentage of these imen who were out of work 
had been waiting for improverships for 12 months, and that 
under these conditions they were rapidly forgetting what they 
had learned. 

Sir M. Bartow said he was quite alive to the difħculty, but 
they must really look to unproved trade conditions for the 
real solution. At the same time, as a temporary measure, he 
had instituted at the Ministry, in connection with the Govern- 
ment instructional factories, refresher courses for men who 
had for some considerable time been unable to obtain. im- 
provership vacancies. 

Private Bills. —The Swanage Gas and Electricity Bill has 
been read a third time, and the Potteries and North Staf- 
fordshire Tramways and Light Railwaye Bill, the Winble- 
don & Sutton Railway Bill, and the London Electric Railway 
Bill have been read a second time in the House of Lords. 


Railway Bills.—On June 14th, the London, Midland and 
Scottish Railway Bill was read a second time in. the House 
of Commons. i 


On the motion for the second reading of tbe London and . 


North-Eastern Railway Bill, Mr. R. Morrison moved its rejec- 
tion on account of a clause in an Act obtained by the com- 
pany in 1902, which prevented the Metropolitan Railway 
(Baker Street) from undertaking tube extensions north of 
Finsbury Park. He held that the company had no right to 
the possession of such powers, and certainly had no right to 
use еп to the injury of the public interest. 

Lord EpNaM said the present transport arrangements were 
intolerable. Unless he could be assured by the promoters 
that steps would mnumediately be taken to consider the elec- 
trification of the London & North-Eastern Railway, he would 
oppose the Bill. 

‘ol, М. J. Wirsos, a director of the London & North- 
Eastern Railway Co.. said that three months ago they 
appointed a sinall committee to go into the whole question of 
the electrification of the suburban areas. Before the amal- 
gamation the North-Eastern Co. had definitely decided to 
electrify its main line, but because it formed part of a larger 
system it felt that it was its duty to serap the plan so far as 
that electrification was concerned and look into the matter 
from the point of view of the group ss a whole. There would 
be no delay in considering the question, 

Col. ASHLEY, Parliamentary Secretary to the Ministry. of 
Transport, urged the House to accept the ВШ. He agreed 
that electrification or new railways, or both, were needed in 
that locality to put things on a proper footing. 

The motion for rejection was negatived by 217 votes to 84 
and the Bill was read а recond time. 


Overhead Electric Lines.—On June 13th, Mr. Cavrrky 
asked the Parliamentary Secretary to the Ministry of Trans 
port whether he was aware that the Haywards Heath and 
District Electricity Co. was commencing to erect overhead 
electric lines in the residential districts of Haywards Heath 
and Cuckfield, and the village of Lindfield, in Sussex; that 
the large majority of the residents were strongly opposed. to 
this action; and whether he would withtiold his consent to the 
erection of these lines until the residents had had an oppor- 
tunity of having their ease heard by the Ministry. 

Colonel ASHLEY said the local authorities concerned were 
given ап opportunity of expressing their views as far back 


as last August, and in consequence of objections raised by them 
the company had since been endeavouring to find an alterna- 
tive scheme. Пе understood that a satisfactory alternative 
had now been found and that the local authorities concerned 
had passed a resolution withdrawing their previous objection. 
In such cases he had to consider what burden might be laid 
on the undertaking by any steps he might take. 


Torquay Corporation Bill.—This Bill, which was con- 
sidered by the Local Legislation Committee of the House of 
Commons last week, contains a number of general provisions 
with regard to electricity supply. | 

Мг. W. J. Jeeves, K.C. (lor the Corporation) said that the 
Corporation had acquired the undertaking of the Newton 
Abbot Electric Supply Co., after it had been purchased by 
the Newton Abbot Urban District Council. It was now estab- 
lishing a very much enlarged undertaking in the Urban Dis- 
trict of Newton Abbot, to provide a supply of electricity. for 
the whole of an enlarged area, which included Newton Abbot 
and various parishes, The undertaking was an alternative, 
in that part of the country, to a joint electricity committee; 
it had been thought impracticable to form a joint. body, and 
it was considered. that this scheme was the cheapest and best 
way to provide electricity for the whole of the district. 

There was some discussion before the Comuuittee with re- 
gard to the maximum charges to be allowed for electricity. 
Mr. Jeeves pointed out that, in the Bill the Corporation asked 
for à maximum charge of 12s... 6d. for апу amount up to 
15 kWh, and 10d. for each additional kWh, for the March and 
December quarters, and ss. 4d. up to 10 kWh and 104, for 
each additional kWh for the June and September quarters, 

Mr. H. F. Woop (Ele trical Engineer, Torquay Corpora- 
tion) said that the corporation. would have a young under- 
taking, with its capital charges, on its hands. It was still 
retaining the old and inefficient station of the Newton Abbot 
Co., but as soon as it commenced the installation of the new 
plant, and the new capital charges accumulated, it would have 
very heavy fixed charges to meet; for the next year or two 
the financial position would be eritical on that account. 

After some discussion the Comittee allowed. the clause. 


South-West , Midlands Advisory Joint Committee.— On 
June 18th, in the House of Commons, on the motion of Col. 
Ashley, the Order made by the Electricity, Commissioners, 
and confirmed by the Minister of Transport. constituting the 
South-West Midlands Electricity District, and establishing the 
South-West Midlands Advisory Joint Committee, was ap- 
proved. The Order was also approved in the House of Lords 
on June 19th. 


LEGAL. 


Westwood v. Nevill. 


IN the Shoreditch County Court, on Friday, before Judge 
Cluer, Walter Ernest Westwood, of Stoke Newington, elec- 
trical engineer, sued Henry Nevill, proprietor of the Hackuey 
Spectator, to recover £6 11s. 6d., balance alleged to be due 
for electrical work done. Mr. London appeared as counsel for 
the plaintiff, and Mr. lPoakes, barrister, for the defence. 

The plaintiff. said that in September a traveller named 
Walker cailed and asked him about some electrical work, say- 
ing that he could get him a job froin a personal friend—the 
defendant. Later he was told to see the defendant, who asked 
him to carry out the electrical work he desired—-not actually 


‘that he had quoted for—and he was asked to carry it out as 


cheaply as possible, no price being fixed. During the course 
of the work he found that more lights were required than had 
been suggested. He sent in his account and received a cheque 
for £14 10s., and was told that it halaieed. the account, as 
Walker owed defendant £6 ls. 6d. for printing. Plaintiff 
pointed out that it was nothing to do with hin, but defendant 
refused to pay. 

In crossexamination, plaintif said that Walker was 
not a partner of his and never had been. For the 
defence Mr. Nevinn gave evidence, and said that, 
wanting the electrical work done, he went to three firms for 
estimates, but Walker came to him and said he would do it, 
giving defendant a chance to deduct the amount that was due 
for printing. Walker estimated to him, and he was the only 
one he looked to for the work. Eventually he got a bill from 
Walker for over £20, but was told to settle with the plaintiff, 
that being the first he had heard of him. He did so, less the 
amount due for printing. Plaintif had told him he was 
Walker’s partner. He would not have given the order to 
Walker if he had known it was to be sub-eontra'ted. He had 
no business with Westwood, either as to the estimate or the 
work. 

Judge Cluer found for the defendant, with costs. 


Whelan v. Cork Electric Tramways and Lighting Co., Ltd. 
At Cork City Sessions last week, before Mr. M. Bourke, K.C., 
Recorder. of Cork, James Whelan, Junior. (а minor), by his 
father, James Whelan, Senior, brought an action for personal 
injuries against the Cork Electric Tramways & Lighting Co., 
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Ltd., through the alleged negligence of the defendants’ ser- 
vants in the course of their employment, by the mismanage- 
uent of a borer of pitch. 

Mr. W. F. O'Connor appeared for the plaintiff апа Mr. 
Maurice Healy for the Trumways Co. 

Pionus case was that on January 30th. last the boy was 
Having (n а street where the defendants were laying cables. 
hey had a vat wath tar or piteh in it and the lad put his 
hand into it and was badly burned. He was in hospital for 
three or four months. 

Мг. [киру subinitted that there was no ne;zligenee. The 
defendants were lawfully on. the highway in. the exer- 
vie ob ther oyhts. Evidence. for the defence was to the 
etleet Chat the vate were never lett unattended except when 
the pitch was cold, Some children. had. been driven. away 
from the vat on the occasion, 

‘The Reconber, having reviewed the evidence, said that it 
trnek him as rather astonishing that at the period when the 
children were quite close to the vat they. had not bren seen 
by any of the three men in charge. On this aspect of the 
case it Was his opinion that there had been. negligence, and 


that the accident. was due to thia. He accordingly held tht 
the defendants were liable, and awarded plaintiff. £20 and 
cyots. 


Н. P. Bennett (H.M. Inspector of Taxes) v. the Under. 
ground Electric Railways Co. of London, Ltd. 


Мк. Justice Row att, sitting to hear Revenue Appeals in the 
King’s Bench Division on June lth, allowed an appeal bs 
the Crown from a decision of the Special Commissioners of 
Income Tax, who had allowed a claim by the Underground 
Electric Railways Co. of London, Ltd., for the repayment of 
income {ах on а loss suffered through а fall in the rates ot 
exchange in providing currency to satisfy payments in. Amster- 
dam and New York. The lose, £67,922, constituted the ~ ex- 
penses of management,” on which the company clatuned relicf, 

Mr. Justice Rowlatt held that the cost to the company of 
obtaining money abroad was not an expense of management 
within Section 88 of the Income Tax Act, 19018, and as before 
stated, allowed the appeal and revised the decision of the 
Special Commissioners. 


| BUSINESS’ NOTES. | 


The *'' Electrical Review " Index.—Sriciarn Notice.—It is 
eur intention to. resume the issue of our half-yearly index 
free of charge to those who require it for binding purposes or 
Wish to retain it for special reference. [t is essential in order 
that we may know the number of copies that will be needed 
to meet all reasonable requirements that application for the 
ludex to Vol. МСЕ (for the balf-year ending June, 1923) 
should be made not later than Saturday, June 3Uth, to the 


Publisher, Eeretrican Review, 4, Ludeate Hill, London, 
E.C.4. We shall make special provision for colonial and other 


overseas subscribers, but we shall be glad if they will notty 
their wants by the first mail leaving alter the receipt of this 
unnounceruent. | 


Bankruptcy Proceedings. — Wirt Priv Youre, 
шеһашса and electrical enjineer, trading as W. P. Young 
and Co., at 40, Sanvey Gate, and as the Leicester Tanning 
Machinery Co., at 42, Sanvey Gate, Laicester.—The first meet- 
mg oof the creditors of the above was held on June 12th. at 
the Otlicial Recerver’s office, 1, Berridge Street, Leicester. The 
statement of aturs showed gross Habilities of £6,743, of which 
£0441 was expected to rank, and there was a detficieney of 
£45458. The creditors decided. to appoint Mr. J. Fleming 
Багеһ, 274. таг Gate, Leicester, as trustee of the estate, 
While а committee of inspection was also nominated. 

1, Prascts, electoeal engineer, 2, Morrison Street, Castle- 
ford, York.— Receiving order made June 12th. on debtor's own 
petition, 

A. Н. Di rri and G. КекхнаА (A. H. Duttin & Co.), elec- 
tricil engineers, Provincial Buildings, Conway Road, Colwyn 
Bay. Trustee, Мт. Р. W. Aston, Mostyn Chambers, Colwyn 
Bav, appointed June 12th. 

К. А. Ринком (H. and. J. West), electrical engineer, 7b, 
Stoke Road, Gosport.— Last day for proofs far dividend June 
2*th ; trustee, Mr. C. Hoult, Otticial Receiver, 87, High Street, 
l'ortynouth. 

Cod. Cox (C. J. Cox & Co), electrical and automobile engi- 
neer, Pontetract Road, Castleford.— Last day for proofs for 
dividend, June 3th; trustee, Mr. W. ‘Pate, 9, Central Pank 
Chambers, Leeds. 

liicuMosp Нер, Long Ashton, Somersetshire, electrical en- 
Kineer.—Lhe publie examination of this debtor was held on 
June 15th, at the Guildhall, Bristol. The liabilities were re- 
turned at £261, арап assets of £130. Debtor attributed his 
failure to want of captal, pressure by creditors, and = costs, 
It appeared that he entered into a large contract: with a finn 
which. subsequently went into liquidation, owing him £29). 
He had to wait eight months before this account was paid, 
and meanwhile some of his creditors started to sue him. The 
exauination. was adjourned. 

[комак Horas, 1, Camden Road, Bridgwater, Somerset, 
electrician. = The тесер order in this matter was made on 
Мах dist. on debtors own petition. The statement of atfairs 
shows liabilities of £676, while the assets are estimated to 
realise £57, from Which preferential claims of £4 10s. have to 
be deducted, leaving: net assets of £3, or a deticieneyv. of £594. 
Debtor attributes. his failure to want of capital, loss caused 
through fire, aud bad trade. In. November, 120, he eom- 
meneed business at 11, Camden Road, Bridgwater, as ап elec- 
гна, With £0 capital, borrowed from his wife, and built 
а Workshop, which cost him about £35. For about 12 months 
the concern Мах successful, but subsequently the business 
bezan to decline OMIT! to cen petition, and he аНерех that he 
has Worked at a los owmy to bis bein obliged. to cut prices 
ir order to obtun ans werk at all On dune loth, E82. 4 
йге енгенге то the workshops а was burnt to the ground, 
and they bole of his sts han trade was destroyed, Ile thle ges 
that all his books of account. were destroved an the fire, and 
be baa since kept no account of his business transactions. He 


became aware of his position in July, [022.00 First meeting 
June 22nd, at the Official Receiver's office, 22, Baldwin Street, 
Bristol. Public examination June 25th, at the County Court 
оћсез, Queen Street, Bridgwater. 

T. G. Coaton (T. G. Couton & Co.), electrical engineer, 16, 
Humberstone Road, Leicester.—First and final. dividend ot 
ds od. in the £, payable June 2th, at Mesars. Poppleton, 
Appleby & Hawkins, 4, Charterhouse Square, Е.С. 

P. 5. RIPPINGELLE, agent for electrical fittings, Winchester 
House, Victoria Square, Birmingham.— Receiving order made 
June 14th, on creditor's petition, 

1°. LroNAnD, electrical engineer, 2, Morrison Street, Castle- 
ford.—First meeting June 2oth, at the Ойка! Receiver'& ottice, 
JI, King Street, Waketield. Public. examination July 12th, 
at the Court House, Wakefield. 

D. Восі, motor and electrical engineer, Burn Croft, Bir 
chencliffe, Huddersfield. Application for discharge to be heard 
at the County Court House, Huddersfield, on August Oth, 


Company Liquidations. — CRYSTOPHONE MANUFACTURING 
Co., LtD., 16, Wells Street, London, W.L, manufacturers and 
dealers in wireless telephone and telegraph supplies. = А 
meeting of the creditors of the above was held on June Lith, 
at the offices of Messrs. Poppleton, Appleby & Hawkins, 4, 
Charterhouse Square, E.C., when it was stated that the coni- 
pany had gone into voluntary liquidation. and had appointed 
Mr. E. Н. Hawkins and Mr. А. Yeatman as joint liquidators. 
The statement of affairs showed liabilities of £2,006, of Which 
£1,560 was due to the trade, while the assets were set down 
at £1,094. Mr. Yeatinan explained that execution had been 
levied and the greater portion of the stock had been removed 
by the sheriff for the purposes of eale. It was believed that 
on a realisation the remaining assets would not produce more 
than £266. The company was formed on November 2nd ot 
last усаг, and it took over a partnership business which was 
established in the previous June. ‘The vendors were allotted 
008. fully-paid shares of £1 each, as the consideration for the 
assets they transferred, while £2 was subscribed. in cash 
Apparently the company did not assume the [liabilities of the 
vendors under the purchase agreement, but subsequently reso 
lutions were passed. taking over those liabilities; whieh 
amounted to £1,378, of which £662 had since been discharged. 
A question might arise as to whether апу claim could be made 
on the vendors for the amount by which the company's assets 
had been depleted in. paying Паре» which it appeared were 
those of the vendors. "The trading receipts of the company 
had totalled £5,536 against. payments of £3,541. The bank 
had granted an overdraft of £500 on the personal guarantees of 
certam of the directors. A resolution. was passed confirming 
the voluntary’ liquidation of the company with Mr. Hawkins 
and Mr. Yeatman as Joint. liquidators, and an advisory cor- 
mittee of three of the principal creditors was also appointed 
The following are creditors :— 


£ £ 
Anderson & Ca. M wie tee м) Sullivan, Н. W. ipa " i^ м 
Chloride Electrical Storage Со. 49 Ormond Manufacturing Co. 2e. 
Dubther Condenser Co. ... e. 44 Osborne, S, & Со, Lid. 3 N 
Dobbin, T., & Co. ... Jei we 20, Paragon. Rubber Co. T 1:.1 
Ever Ready Co, Utd. vak eo. 0l Phillips & Co. 2. m i» R 
(км, Stephens & Co. ... „ЗЯ Power Equipment Co, Lid. ОМ 
Graham, Айз, & Co. . we 124 Radio Installations Co., Laj ET! 
tated Rubar Соса Percha Roto Equipment Co, Le! Ds 
Со, [Ltd Y EM we d3 Sterling Telephone Co., Led. 44 
London Electric Wire Co. dens 206 Wates Bros. P "D д 141 
Siders, S., & Sons ka 2e. kil 


Lawrorp Ross, T.tp., electrical, mechanical and wireless 
engineers, 4%, St. George's Road, Charting Cross, Glisson — 
A petition. for the winding up of the company and for. the 
appointinent of an otficial liquidator has been. presented to thre 
Lords of Council and Session. (Scotland) Second. |у, ty 
Messrs. Fraser & Волчек, electrical and mechanieal ensi- 
neers, Delta Electrical Works, 53, Pitt Street, Glasgow. 
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GWYNNES ENGINEERING Co., LTb.—A petition for the wind- 
ing up of the company has been presented. to the High Court 
by the Dunlop Rubber Co., Ltd., of L Albany Street, N.W., 
creditors, and will be beard in London on June 26th. 

THE STANDARD ELecTRIC SIGN Co., Lrb., Evelyn House, 
Oxford Street, W.—Under this compulsory liquidation, dr. 
J. Barwick Thompson, Оси Receiver, has issued. his report 
to the creditors and shareholders. The accounts filed under 
the liquidation. show liabilities, £9,409 (unsecured £7,463) ; 
assets, £99; a deficiency of £7,463 in assets to meet the lia- 
bilities, and а total deficiency of £13,701. with regard to con- 
tributories, the issued capital being 2,000 deferred shares of 1s. 
each, 3,798 ordinary £l shares, and 400 preference shares of 
£l each. The company was registered asa private company in 
July, 121, with a nominal capital of £500, subsequently in- 
creased to £25,000, and was formed to carry оп the business 
of advertising contractors, with the main object of obtaining 
concessions to erect illuminated. signs on tramway and light- 
ing standards. The company’s method of carrying on business 
was to obtain contracts from persons. and firmis for the 
advertisement of their businesses by signs to be affixed to 
tramway and lighting standards in consideration of a rental, 
a deposit being paid. by the customer. The company entered 
Into agreements with various. corporations to ах the signs 
to the standards under their control, the company to pay a 
certain. rental Which included maintenance and upkeep. In 
very few Instances have mgns actually been erected, or rents 
paid by the company. Numerous judgments have been obtained 
against the company, and executions to the amount of £1,107 
have been levied on its property and effects. The books of the 
coinpany have not been properly kept, and do not contain a 
complete, or even an approximately, accurate record of its 
transactions. The liquidation remains in. the. hands of. the 
Senior Otliczal Receiver. 

Н. AnkowswrrH & Co., Гтр., magneto makers und repairers, 
8, Stewart Street, Deansgate, Manchester.—Jhe creditors in- 
terested herein. Were called together recently, at the offices of 
Messrs. Greenhalgh, Sharp & Co., 30, Brown Street, Man- 
chester. Mr. H. Sharp, the liquidator in the voluntary liqui- 
dution, submitted a statement of affairs which showed liabili- 
ties of £1,072, made up as follows: Trade creditors, £545: 
bank, £6; and debentures and interest, £520. The assets were 
estimated to realise £575, from which had to be deducted £96 
for preferential claims, leaving net assets of £279, or a defi- 
ciency so far as the trade creditors: were concerned of £742. 
The assets consisted of: Stock at cost, 4456, expected to 
produce £125; book-debts, £283, estimated to realise £100; 
cash in hand 7s.; fixtures, fittings, &e., £223, valued at £50; 
aud plant and machinery, £125, expected to produce £100. 
There were calls m arrear of £250, upon which no value was 
placed. It was pointed. cut that so far us the debenture 
holders were concerned there was a deficiency of £241, and 
consequently there was no balance available to meet the 
Claims of the unsecured creditors. The company was registered 
оп November 2th, 192], with a nominal capital of £2,000, 
and it tock over an existing business. The vendors received 
shares of the face value of £908, while £502 was issued for 
cash. With regard to the latter only £252 had been paid u. 
leaving calls 1n arrear to the extent of £250, but it was not 
thought that anvthing would be obtained, Since its inception 
the company had traded at a loss. The debentures were is- 
sued for cash a year ago. The present position was attributed 
to the loss on trading, Which was largely due to the necessity 
of cutting prices and depreciation of the assets. A receiver 
had been appointed. on behalf of the debenture-holders, und 
he had advertised the business for sale as a going concern. 
No resolutions were passed, and therefore the voluntary Equi- 
dation of the company will be continued with Mr. Sharp as 
liquidator, 

W. Brackpern (Kew), Lep., HO, Kew Green, Surrey, elec- 
trical engineers.—A) meeting of creditors was held on June 
Isth, at the offices of Mr. Charles Latham, accountant and 
auditor, 15, Easteheap,; B.C. Mr. Latham reported that in 
accordance with the wishes of the creditors he had been ap- 
pointed to act as the liquidator in the voluntary. liquidation 
of the company. He had prepared a statement of affairs from 
Which it appeared that the lmbilities to the unsecured eredi- 
tors totalled £455. The assets were estimated to realise £160, 
from Which had to be deducted. £109 for preferential claims. 
At the date of the liquidation, the bailiff was in possession, 
and he seemed to have made his home with the company for 
some little tine past. Instructions bad been given to the 
bailiff to realise the assets. He wis afraid that the assets 
would not realise more than sufficient to pay the preferential 
claims, and consequently there would be no balance available 
for the un-eenred creditors, The company was registered on 
June 2nd, 1922, with a nominal capital of £1.000, divided into 
S00 preference and 200 ordinary shares. of the face value of 
£l each. 'Fhe issued capital was £715 of which £665. had 
been issued for cash. No resolutions were passed, and there- 
fore the voluntary. liquidation of the company will be eon- 
tinued with Mr. Latham as liquidator. Particulars of elainis 
must be sent to him by July ! sth, 

NUNEATON ELECTRICAL Сохткастіхе Co., Тлр. —Winding up 
Voluntarily. Liquidator, Mr. P. Russell, емделе Street, 
Nuneaton, Meeting of creditors June 29th, at the oftices of 
the company, Queen's Road, Nuneaton. Particulars of claims 
to the liquidator by June Brd. : 


Dissolution of Partnership.—Devon ELECTRICAL ENGINEER- 
ING Co., electrical engineers, 98, High Street, Barnstaple.— 
The partnership subsisting between Mr. E. A. White and Mr. 
C. W. Shellum has been dissolved owing to the death of Mr. 
E. A. White. | 


Trade Announcements.—' Tur Caurax. Co., Ltrv., of 312. 
Deansgate, Manchester, has taken over the sale of '" Hom- 
chargers " and " Unipanel " battery charging boards hitherto 
conducted by the “E ` department of Messrs. Ashworth and 
Smith, of Whitworth Street, Manchester. The Carpax Co. 
takes over the liabilities and assets of the “ E” department 
and attends to accounts thereof. The company is conducting 
а general factoring business in electrical goods and accessories, 
and desires to receive manufacturers’ catalogues. 

THe WESTINGHOUSE ELECTRIC & MaxvrAcTU&1NG Co. has set 
up a new department known as the Porcelain Insulator and 
Transmission Engineering Department, of which Mr. C. L. 
Fortescue has been appointed manager. The new departinent 
will handle the design of line insulators and other work in 
connection with transmission problems. It is stated that the 
rapid growth in the porcelain business and the steady increase 
in the number of problems growing out of the transmission 
of high voltages for great distances has necessitated the crea- 
tion of this special departinent. 

Mr. R. L. GooLD and Mr. А. Sapier, chartered patent 
agents, have entered into partnership. under the style of 
Arthur Sadler & Goold, Ocean Chambers, 44, Waterloo Street, 
Birmingham. Telephone: Central 7285. | 

ENGINEERING | SUPPLIES, Lrp.,. of 155a, Upper  Thaines 
Street, London, E.C.4., have been appointed buying agents in 
this country for Messrs. leslie Herbert & Co., of Calcutta, 
and they have appointed. Messrs. Herbert their representatives 
for the sale of their electrical goods in India. | 

Messrs. HENDERSON & THORNTON, LtD., of 3, Percy Street, 
London, МЛ, have taken over the premises, assets and lia- 
bilities of H. G. Osborn, Ltd., 9, Rathbone Place, W.1, and 
are transferring their. business to that address. They. will 
carry on under the title of H. G. Osborn, Ltd. Mr. Н. G. 
Osborn'8 serviees are bem retained and Mr. Palin (late of the 
General Cable Manufacturing Co., Ltd., is joining. the com- 
pany in place of Mr. Thornton, who left recently. 

THE ELECTRO TUNGSTALITE Co., of 6 & 7, Redcrosa Street, 
London, E.C.l, has taken new premises at 47, Farringdon 
Road, E.C.1, where it will carry on its. business as Tung- 
stalite, Ltd. The company has been appointed sole London 
agent for the Stella Lamp Co., Ltd., of Harlesden. 

THE SILUMINITE [NsULATOR Co., Ltb., has appointed Messrs. 
Mayall & Co., Ltd., 61, Moor Street, Birmingham, as its 
agents for Birnungham апа district, - 

Mr. А. №. Rowson, of 116, Pilgrim Street, Newcastle-on- 
Tyne, is avent for Messrs. Drake & Gorhatn Wholesale, Ltd., 
and for Messrs. Drake & Gorham, Ltd., for switchgear. He 
is carrying a stock of accessories and lamps. 


Catalogues and Lists.—Messrs. J. W. BARNARD & HAYNES, 
I.tp., 4, Great Winchester Street, E.C.2.—4 price list of 
accumulators for radio work and other purposes. 

AUTOMATIC AND ELECTRIC FUnNacks, Dro., 173-175, Farring- 
don Road, E.C.L—A pamphlet illustrating. and advertising 
" Wild-Parfeld "" electric furnaces. 

Messrs. EDWARD Marrigws, Ltp., Bradlev, Bilston, Staffs. 
— An illustrated list giving particulars of electrical resistance 
grids, conduit boxes, &c. 

WwW. Т. HexrLEv's TELEGRAPH. Works Co., Lro., Blomfield 
Street, London Wall, E.C.2.—List W.0.2, containing illus- 
trated details of air-break knife switches of various patterns 
designed in accordance with B.E.S.A. Specification No, 109, 
1923. Priced. 

THe Stn Evectrican Co., Lrp., 118-120, Charing Cross 
Road, W.C.2.—An illustrated price list of electric fans, and 
folders dealing with ‘'Venner’’ time switches, suction 
Cleaners, and washing and ironing machines. 

Messrs. А. Р. LUNDBERG & Sons, 477-489, Liverpool Road, 
N.7.—-List S. 4l, containing numerous illustrations and wiring 
diagrams of tumbler switches for ordinary and special pur- 
poses. | 

PraNT & береле, Lin., 12 < 13, Henrietta Street, W.C.9. 
An illustrated and priced Jeatlet giving particulars of eleetrie 
fans, and a price list of general electrical accessories and 
materials. 

SLOAN Ernrcrican Co., Lrp., 8, 10, & 12, Golden Lane, 
E.C.].— A priced catalogue containing a large number of jllus- 
trations of brackets, pendants, bowls, standards, and other 
lighting fittings. 

Turk New Germa Percha Co., Litn., Dashwood House; New 
Broad. Street., E.C.2.—A booklet des-ribing the firm's: “ Per- 
nax " insulating material as applied to cables. 

STURTEVANT ENGINEERING Co., Ттр., 147, Queen Victoria 
Street, E.C4.— Publication No. 1,093, illustrating and describ- 
ing the “Sturtevant "" pneumatic and conveying system; and 
Publication No. 1134, dealing with ‘Sturtevant ” forres. 

THE ParNvT Co., LTD., 6, Great St. Helen's, E.C.3.—An 
illustrated. pamphlet describing the firm's nut-iocking device. 

Тнк Y-SwirenGEAR. Co., Temple Courts, Temple Row, Bir- 
mingham.—A priced and illustrated pamublet advertising 
Watertight бег switches. ` | NE 
| SrERLING TELEPHONE & Extectric Co., Ltp., 210-212, Totten- 
ham Court Road, W.1.—Publication No. ЗӨВ» giving ther price 
and a description of a high-pressure '* smoother ^ for the. ütili- 
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nation of ordinary electricity supply for high plate potentials ; 
aud Pubheation No. 361, a well-allustrated catalogue of radio 
apparatus, Priced. 

Messrs. Davipson & Co. Lip., Sirocco. Engineering Works, 
Belfast. Гм о illustrated booklets dealing respectively with the 
игш» mine fans and air washers. 

THE Canrax. Co., Lip, 302, Deansgate, Manchester.— Шак: 
trated folder dealing wath the 7 Homcharger " for radio and 
other battery charging. 

Electricity in the Russian Petroleum Industry.—Russia’s 
Central Electric ‘Trust is playing a great part m the revival 
of the Baku petroleum industries, ‘The Aznepht already ак 
far back as 1020 had. this problem before it. Most. of the 
забега bad to be bought abroad, but the. Elektrotrust. on 
rebruary, 10522, combined the Dynamo in Moscow, the G.B.C. 
m Karkotf, and a numoer of cable and lamp factories and msu- 
lator plants, and from small beginnings, with its growing 
capacity, its direct participation in the electricity. supply of 
the Baku petroleum industries assumed great importance. [t 
now supplies 60 per cent. of their electrical requirements, the 
balance being obtained from the Petrograd Machine Con- 
structional ‘Trust, &e., in Russia. 

The first large order given by the Aznepht to the Elektro- 
trust was started on in September, 1922, and finished in 
April, 1023, value about 14 inillion. gold. roubles—including a 
Thin. cable, and 7,000-volt electric motors and transformers, 
and the Aznepht has allotted to the Elektrotrust further 1m- 
portant orders, the satistactory execution. of which does not 
appear to be in question. 

Boiler-house Waste.—The Fuel Economy Committee of 
the Federation of British. Industries is issuing a washable 
metal tablet (20 in. by 30 in., price 7s. 6d. post free) for dis- 
play in. boiler-houses as a guide to the staff in detecting the 
waste of heat due to various causes. It takes the form of a 
diagram of a boiler installation, indicating fourteen. points to 
Which attention must be given. A subjoined list places waste- 
prevention under twelve beads. 


The Austrian Electrical Industry.—The United States 
Trade Commissioner in Vienna states that the Austrian elec- 
trical industry is withstanding the period. of deflation better 
than most other industries in that country. One of the lead- 
ing Vienna factories had been running with its full quota of 
5.500 employés until last November, since which time between 
300 and 400 men have been gradually discharged. Those re- 
maining, however, are at present working full tine. Phe 
wages of the workmen are now about GO per cent. of the pre- 
war amount, taking the crown at its exchange value, but in 
real purchasing value, according to the Volkswirt index of 
living costs, 95 per cent. of pre-war wages. The official: March 
index for living costs gives this same percentage as 4.5. 
Prices of electrical products range from 5 to 25 per cent. above 
pre-war prices as reckoned in gold. The factories generally 
appear to be thoroughly up to date and well run, comparing 
favourably with similar American manufacturing plants. 


A Lesson in Adaptability.—Two American concerns, a 
short time ago, competed for the same business m a certain 
European port. The customer, who was unfamiliar with the 
American grading rules of the specific merchandise зп ques- 
tion, received from one exporter a flat. price covering all three 
grades included in his order. The other exporter, being fully 
familiar with the requirements of the foreign market, quoted 
three different prices for the three different qualities making 
up this order, and he secured the order. Upon investigation 
it was found that the firm receiving the order had in reality 
quoted a higher price than the first-nentioned firm, having 
pleased the foreign customer more because of the grading of 
the merchandise in the manner. required. by the particular 
foreten market. A peculiar. part of the whole transaction 1s 
that the successful bidder bought his goods from his unsue- 
cessfal comnmpetitor.— Commerce Reports. 


Unemployment.—The Ministry of Labour returns dated 
June 4th showed that the number of persons registered as 
totally unemploved was 1,157,000, a reduction of 1:540 upon 
the previous week's figure and about 300,09) less than was 
recorded at the beginning of the vear. There was, however, 
an increase of about 3,090, to 54.500, in " short-time” workers, 


Radio Apparatus Manufacture in  Czecho-Slovakia.— 
Commerce Keporta states that the manufacture, sale, storage, 
and naportation of radio-telephone and telegraph equipment 
i^ only permitted under licence from the State. So far only 
one company bas obtained а [licence for the manufacture of 
apparatus iti Cvecho-Slovakia, and this has not vet commenced 
operations, The company is understood. to һе closely con- 
nected with the Socióté Francaise  Radio-electrique, The 
Gertuan Gesellschaft. fur Drahbitiose Telegraphie, System Tele- 
fonken is said to be promoting a company with Czecho-Slovak 
capital for the purpose of exploiting German patents, but it 
his not vet received а Пеепсе, 

Copper and Lead Prices.—\essrs. F. Smith & Co. report 
June Seth Copper (eiectrolvtic) bars, £74. 10s, decrease; 
do. do sheets, no chanue: do. do. wire rods, £54 Tos. de- 
cre is: do do. hoe wore. 1044, 1d. decrease: еси bronze 
wire, Ps. Hd., M. decrease. 

Messrs, James & Shakespeare report. June 21-t:- Copper 
bars (best selected), sheet and rod, no change; Enuheh pig 
Јела, £26 550, Bi, decrease. 


Armstrong- Whitworth Developments.— Speaking at te 
annual meeting of the shareholders of Sir W. G. Armstrong. 
Whitworth & Co., Ltd., Sir Glynn H. West. (charman) re 
ferred to the important Newfoundland contract winch the eza 
pany had secured, consisting of the supply of machinery Per a 
large pulp and paper plant, including a hydro-electric statiet 
This would provide a large amount of work over a erre 1 
eighteen. months, for several of the company's establisbinernt- 
He claimed that bis prophecy of increased orders was accurate, 
in the earlier months of the present year there Was ub 
doubtedly an improvement in trade. While the reduction ef 
the productive capacity of Germany, due to the oceup oth n 
of the Ruhr, doubtless improved our trade up to a «его 
point, à permanent improvement in trade could. omiy tw 
brought about by a permanent settlement of tlie political 
situation. 

New Canadian Companies.—.Amony recent incorporatiens 
notified in the Canada Gazette are the De. Kernor Electric 
Heating Co., Ltd., Edmonton, Alberta (capital $500,080, and 
the Hewitt Battery & Electric Service Co., Ltd., Windsor, Cnt. 
(capital $40,000). 


Government Stocks.—It is announced that the Dispos. 
and Liquidation. Commission has arranged a contract with 
Messrs, George Cohen, Sons & Co., and Sir W. G. Ати генш, 
Whitworth & Co., Ltd., jointly, to sell the remainder of the 
unsold surplus stocks in Great Britain, including railway ste k 
and material, iron and steel buildings, huts, electrical piant, 
Хе. The proceeds are expected to be £6,000,000. 


Patent Restoration.—Application has been made for the 
restoration of Patent No. 125,084, of 1918, granted to Andre 
Blondel for “improvements in or relating to the аррисайоп 
of oscillographs and other galvanometers to radio-telesraphy. ` 


National Electrical Wages Agreement.—.\t the National 
Conference between the executives of the National Federated 
Electrical Association and Electrical ‘Trades Union, beid at 
Leicester on May “lth, 1923, the following resolution Was 
passed in connection with the National Standardised Wares 
agreement: “That there be no alteration pending a review of 
the whole situation in January, 1924. In the meantime Wares 
be stabilised on the current rates of all grades until Februar) 
dst, 1924." | 

To Our Electrical Correspondents.—The Newspaper W. 74 
publishes the following lines from. ап unnamed Atern an 
source :-— 

'" [f you have a bit of news, 

Send it in. 

Or a joke that will amuse, 
Send it in. 

A story that is true, 

An incident that's new, 

We want to hear from you! 
Send it in. 

Will your story make us laugh? 
Send it in. 

Send along a photograph, 
Send it an. 

Never mind about vour style, 

If it’s only worth the while. 

And will make the reader smile, 
Send it in.” 

A Blackpool Trade Procession.—l.ryi Np. Motors, LTD.. 
has sent us a photograph showing one of its lorries bearing a 
lamip-making exhibit arranged by the Siemens & Enzan 
Electric Lamp Co., Ltd. This took part in a recent. trade pro 
cession in connection with the Blackpool carnival. Another 
vehicle was entered by the British Insulated. & Helsby Cates, 
Ltd. 

During the Carnival the local Electricity and. Tramways 
Institute. was awarded the second prize in the taldeau and 
pageant class for mounted displays. 


A Board for New York Electrical Industry.—The Fler. 
trical Poard of Trade of the City of New York, representing 
every branch of the electrical industry, Whose members d 
an annual business of approximately а billion. dollars, woe 
formally organised at New York on May 30th. As stated m 
the preamble of the constitution, the purposes of the erzani 
sition are: "to promote generally the interests of the electr» at 
industry; to deal with problems concerning or atfectinz the 
industry: to represent the industry in public affairs or legis- 
lative matters affecting the industry: to be the central orz r: 
sition and headquarters for the entire electrical industry «f 
the City of New York and territory: to promote the growth 
of the industry through the co-ordination of effort in the гет. 
dering of more extensive service to the public, based on the 
conviction that the most efhetent service will elevate the an 
dustry toa plane that its usefulness deserves.” The Electra i 
Board of Trade shall not. however, it ir stated, in апу was 
deal with prices, * nor shall it foster combinations or agrees 
menta in restraint of trade — Reuters Trade Service. 


Dutch Glow Lamp Amalgamation.—The directors of 
Philips’ Glow Lamp Works Co. propose. to acquire the under. 
takinu of the © Volt” Metal Wire Lamp Works Co bv riens 
of an interchanue of shares, and an offer to this ей has 
heen made bv the former to the holders of. ordinory an 
preference shares in the latter. company. | 
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Book  Notices.—7he Decimal Educator. June, 1923. 
London: ‘The Decimal Association. Price 6d.—The journal 
contains, as usual, items of “ metric’? news from all parts of 
the world, and some progress is recorded. Other articles deal 
with the ure of the slide rule, international: standardisation, 
and the teaching of decimals in elementary schools. 

" Kelly’s Directory of Merchants, Manufacturers and 
Shippers of the World " for 1923; two volumes. — London : 
Kelly's Directories, Ltd. 648. post free.—' These two bulky 
and business-like red-bound volumes need. few words of re- 
commendation in this the thirty-sixth vear of the existence of 
the work. We should, however, remark that Vol. 1 deals 
with foreign countries and their dependencies, while the 
second gives information concerning England, Scotland, 
Ireland and Wales and the British Dominions and Possessions. 
Under each town headings are piven, in classified lists, the 
names (arranged alphabetically) of those engaged in trade and 
commerce, with the class of goods in which they deal. This 
information is given in respect of all civilised countries. In 
the course of soine 5,000 pages information appears as to 
20.000. foreign and colonial cities and towns, under which over 
1,500,000 trade descriptions are given. The work is indexed 
in four languages. In the present edition an alteration has 
been made in the section dealing with Canada. In previous 
editions the provinces were arranged alphabetically with an 
alphabetical list of towns for each province. To facilitate 
reference the towns and cities in Canada are now arranged m 
one alphabetical list throughout the Dominion, indication 
being given in each case of the province. 

Journal of the Junior Institution of Engineers, June, 1923. 
London: Percival Marshall & Co. Price 2s.—Included in this 
issue isa " lecturette ° upon “ A.C. Neutral Point Earthing,”’ 
bv S. Austen Stigant (abstracted in our issue of May Isth); 
" Memorandum on Movements of the Earth's Crust,” by 
Н. M. Rounthwaite; proceedings of Local Centres, &c. 

'" Technical Report for 1922” (134 pp. + 25 pp. of illustra- 
tions and diagrams). Manchester: British Engine, Boiler and 
Electrical Insurance Co., Ltd. Price 10s. 6d. 

Scientific Paper No. 469 of the U.S. Bureau of Standards : 
'* Directive Radio Transmission on a Wave Length of Ten 
Metres.” (16 pp.) Washington: Government Printing Office. 
Price LO cents.—This paper describes a series of experiments 
in radio-telegraph and telephone transmission, using at the 
transmitting station a reflector consisting of short. vertical 
wires arranged as elements of a parabolic cylinder. "This 
arrangement reduces interference. With all. adjustments of 
the reflector correctly made good directional transmission was 
obtained; at least 75 per cent. of the power radiated was con- 
fined to an angle of 40 deg. 

“Journal of the American Institute of Electrical Engineers.” 
Vol. ХЫП; No. 6; June, 1923. New York: The Institute. 
Price $1. 

'" Electro-Cheniistry related. to Engineering," by W. R. 
Cooper. Pp. xiv+136; 58 figs. London: Constable & Co., 
ltd. Price 12s. 6d. net. 


New Brookhirst Showroom.—.A permanent exhibition of 
motor starting und control gear has been arranged by Brook- 
hirst Switchgear, Ltd., at the finn's London offices, Australia 
House, Strand, W.C.2. 

The display is in a well-lighted room, and consists of several 
examples of d.c. and а.с. inotor starting panels wired for 
operation. to enable their action. to be explained. and demon- 
strated. = Noteworthy features of the gear. shown are its 
rigidity, simplicity, and safety of operation, and certainty. 

Descriptions cf similar apparatus were published in our 
issues of January 27 and April 2sth, 1922. 


South African Government Expenditure.—.\ Reuter dis- 
patch from Cape Town, dated June ЭҺ, states that the Govern- 
ment ргорганипе of loan expenditure, Which amounts to 
nearly £13,000,000 for the year ending in March, 1924, includes 
47,000,000 for railway and harbour works, £661,000 for public 
works, £500,000 for telegraphs and. telephones, and £1,924,000 
for local works, 

New French Companies.—Theré has been formed at 
Neuilly-sur-Seme (45, Victor. Hugo) the Ateliers et Chantiers 
Electriques de la Seine, Cumer et Corbeil, with a capital of 
600,000. fr., to work an electrical concern belonging to M. 
Cunier. 

There has heen established at Paris (36, Rue Vignon) as a 
sociét? anonyme, the Etablissements Scientifique for the carry- 
ing out and working of inventions relating to wireless tele- 
graphy and telephony. The capital is 220,000. fr. in 500-fr. 
shares, of which 220. are allotted to MM. Barnard and Ribau 
for their assets. [t is noteworthy that, of the first five direc- 
tors nominated, four bear English names. 


Lead.—In their report dated June 16th, Messrs. James 
Forster & Co. state: " The demand for home consumption is 
disappointing. The domestic trade (sheets and pipe) is not 
consuming more than the average of last vear, and for elec- 
trical work there is a decided lack of new orders. For export 
we have probably seen an end, for the time being, of ship- 
ments to Russia.” Е 


Belgian Companies.—There has been formed at Brussels 
(12, Avenue Marnix) the Société Anonyme Métallurgie et 
Electricité, with a capital of 500,000 fr., for the installation 
of electrical and mechanical plants of all kinds. 


La Mécanique Générale is the style of a company embodied 
at Antwerp (55, Rue des Aulnes) for the manutacture, repair, 
purchase and sale of electrical and other machinery. Its 
capital 18 400,000 fr. ' 


British Trade-Mark Applications.—The following аге in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned. In the case of foreign applications, the names 
and addresses of the British representatives иге also given. 

Duralite. No. 430,397. Class 40.  Vulcanite and ebonite 
goods. The Clayton Rubber Co., Ltd., Progress Works, Croft 
Street, Clayton, Manchester. June 13th, 1923. 

Ship Copper-cored Kinematograph Curbons (lettering and de- 
sign). No. 433,500. Class 4. Carbon electrodes for kinemato- 
graph projection purposes. Paul Schiff & Co., Kohlenfabrik, 
Schwechat, near Vienna, Austria. (A. A. Thornton, Quality 
Court, Chancery Lane, London, W.C.) June 13th, 1925. 

Electromophon. No. 434,564. Class, all goods in Class 8. 
Electromophon Gesellschaft, Vaihingen, Stuttgart, Germany. 
(Wheatley & Mackenzie, 40, Chancery Lane, London, W.C.) 
June l3th, 1923. 

Ampliola. No. 435,841. Class 8. "Telephonie apparatus. 
Edward A. Graham, trading as Alfred Graham & Co., St. 
Andrews Works, Crofton Park, London, S.E.4. June 13th, 
1923. | 

Darimont Electric Batteries, Ltd. No. 435,186. Class 8. 
Primary electric batteries (not for medical purposes). Dari- 
mont Electric Batteries, Ltd., 536, Salisbury House, London 
Wall, London, E.C. June 13th, 1923. | 

Wizard. No. 433,849. Class 13. Electric flat irons. Josiah 
N. Walker, Saltisford Ironworks, Birmingham Road, Warwick. 
June 13th, 1923. 


Electric Vehicle Competition.—The Institut Electrotech- 
nique, of Grenoble, proposes to hold a competition among 
manufacturers of electric accumulator vehicles suitable for 
regular employment, such as those for medical purposes, town 
and rural inspection, fires, &c., or those for the carriage of 
a number of passengers. Further particulars may be obtained 
from the Directeur de l'Institut. Electrotechnique, 1, Rue 
Général Marchand, Grenoble. 


Annual Sports.—The Sterling Athletic and Social Club 
(1922) is holding its fifth annual sports meeting on July 14th, 
on the ground adjoining the Sterling Works, Dagenham. 

The first annual sports meeting of the Siemens Sports Club 
(Messrs. Siemens Bros. & Co., Ltd.) is to be held on the Club 
ground, Park Lane, Charlton, to-morrow (Saturday). A very 
full progranune has been arranged. 


Chinese Notes.—The Changshu Electric Light Co., 
Kiangsu, is planning the installation of a large plant, capable 
of supplying power for 10,000 lamps, with an increased capital 
of $50,000, which is reported to have been almost fully sub- 
scribed. Negotiation for the purchase of equipment for the 
station is being carried on with a foreign firm in Shanghai. 

The Ministry of Communications has granted registration 
to the Pao Ming Electric Light Co., located at Pao Ying, in 
Kiangsu, organised by Pien Ching-yung, providing that opera- 
tion be started within six months. 

The Magistrate of Shanghai is in receipt of an order from 
the Kiangsu Industrial Commissioner, instructing that bere- 
after all electrical enterprises in Shanghai must be approved by 
the Ministry of Communications, and no such companies are 
to be allowed to start business before proper sanction bas been 
granted by the Ministry. 

A branch of the Hangchow Electric Light Co. was built at 
Kenshanmen and completed during the year. 

The Cabinet has resolved that instructions be issued to the 
authorities of the Ministry of Communications to urge the 
early completion of the tramways in Peking. 

The gentry of Tsengjuichen along the Shanghai-Nankivg 
railway line have proposed that an electric light company he 
organised in the town. Preparations were recently made to 
purchase the entire equipment from the Siemens China Elec- 
tric Engineering Co. at Shanghai. An inspection of the site 
of the company has also been made by the staff of the firm. 


The Electrical Outlook in South Africa.—In a recent 
article the British and South African Erport Gazette refers 
to the coming market for broadcasting apparatus, especially 
for long-distance use. The writer states that though the im- 
ports of electrical machinery and material were less in 1922 
by nearly one million pounds value than in 192], there is no 
lack of confidence in the immediate future among importers 
in any of the four provinces of the Union. It is said that the 
business now offering on both municipal and private account 
is more substantial and more likely to prove of permanent 
value than for many months past.  Town-lighting schemes 
ure now under consideration for Riversdale, Grahamstown, 
and Molteno in the Cape Province, and Frankfort and Brand- 
fort in the Orange Free State. Excellent progress is being 
made with the erection of a new electric power station at 
Pretoria, a new power station is heing considered for Durban, 
and the Corporation of Johannesburg is new contemplating 
very large. additions to its present light and power supplies. 
The taiprovement on last year registered in one recent month, 
when the imports were valued at £130,703 as compared with 
only £65,563 in the corresponding month of 1922, is likely to 
be well maintained. , х tes 
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Sydney Council and British Preference.—The action of 
the Ssduey Municipal Council in giving substantial prefer- 
ential treatment to British. tenders tor certain material and 
apparatus for the Electricity Departinent has led to further 
discussioni, as tlie result of which a recotuinendat;ion put tor- 
ward оу toe Lord Mayor. has. been adopted. Under that 
recotutpendation the Council has now reverted to its. foriner 
practice of considering each сазе on its merits. [t is under- 
stood that a preference of at least 15 per cent. 15 to be piven 
to Brits jpoods. We referred to the discussion on teni TS 
for steel pores and disk insulators in our issue of May 25th 
(р. SIH. The American tender for poles was £910, as agamst 
the lowest British offer of £1,160 lUs., and the Japanese quo- 
tation fur insulators was £607 105., as against. £1,562 lUs. (the 
Canadian tender)--os. Gd. each against 12s. 64. 


British Empire Exhibition Notes.—Ilectric Motors for 
Driving Еа наон. 10 has been resolved by the Exhibition 
Company that the right of lending aecessory plant, such as 
tnotors, for driving machine tools or pumps, to exhibitors shall 
be confined to those who have taken exhiortion stands on their 
owu account. The authorities will grant permission in ереста] 
cases, such as Кап exhibits of cranes for actual service, but 
Stand-liolders tuust borrow their. requirements from other 
stand-hoiders, or af they. buy them from non-standholders no 
announcements or other means of drawing particular atten- 
tion to them will be permitted. 


The Fopular Electricity. Displuy.—We have now received a 
copy ot ihe excellently produced book issued by the British 
Elecetiieil Development Association for the purpose of bringing 
beiote the electiicity suppiy. authorities the scheme prepared 
by that orgamsation for secur.og tbeir financial. co-operation 
m the prand-scale display of electrical apparatus and electrical 
service at Wembley. We reviewed the matter at length in 
our leading article of last week, and we trust that with copies 
ot tns һапавоше publication before then company directors 
and municipal ecminitteemen alike will swe the inmense 
posebities. contained. m tlie scheme and will require little 
persuasion to induce them to bear their share of the cost. 
there are some etlectively-produced pictures in the book 
slowing the proposed design fer tbe main entrance to the 
l'avilions of Blectmaty, as they are called, a general perspec- 
tive view of the proposed arrangement of the pavilions, the 
entrance to the Machinery Hal, ке. The Pavinons of Elec- 
thieiy—two ш nutber- will have a central aisle passing 
between Chem. These pavinons will be devoted to a beautiful 
display of the most modern methods of electric hyhtung, and 
Will also provide space for conterence and administration avail- 
able to members of electricity committees, directors 
of electricity supply compames and other privileged ex- 
hibitors. There will be a broad pathway round the whole 
section, and on either side of that pathway will be a succession 
ol exainpies of electrical. service. 

ЗВ Ха suggested that we should all cultivate the 
habit of desenbing the British Empire Exhibition of 1924 as 
the BEN. No doubt we shall stand in need of all the con- 
tractions at our command by the tame the X closes. 

The British Empire. Erhibition Management,.— The. Times 
stated on Monday that a reorganisation of the management 
of the British. Ерте Exhibition was understood to be taking 
place, and that in future Mr. U. F. Wintour, who had been 
the general manager of the Exhibition, would act as adviser 
and consultant to the board. 

The Daily. Telegraph, in referring to the matter, savs that 
the announcement. that Мг. U. F. Wintour has relinquished 
the position of general manager to the Driti-h. Empire Exhi- 
bition and has accepted the post of adviser to the board marks 
the last of the changes arising out of the reorganisation that 
took plaice consequent on Sir Wiliam Joynson-Hacks'8 inquiry, 
It has been considered. advisable that the work should. be 
dealt with by the board collectively, instead of by one man. 
The various heads of departiments will now have direct access 
to the board, and every undertaking that is binding on the 
exlubition. will have to be approved by all its members. Ex- 
pects will remain in control of each departinent, but they will 
have to obtain the boards xtnetion in each transaction. The 
board as composed, at will be recollected, of the following 
кеппешеп: Sir dames Stevenson, Bt. (ерата), Lieut.-Gen. 
Sir Travers Clarke (deputy cehaininan and administrative 
othicer), Lieut.-Col; Sir Henry MeMabon, Sir Charles Mcleod 
Ghaninan of Finance. Committee), and Colonel the Hon. Sir 
James Alien (В Comnnssioner for New Zealand). 


Japan's Demand for Electrical Apparatus.—The pheno- 
menal growth in the output of electricity in Japan—e-pecially 
the development of the country’s livdro-electrie resources— is 
strong evidence ef the industrial and general development 
«1 the whele mation, The tires showing the increase in the 
nurnber af electric Power stations m oper ation from less than 
Pon 102 to about 5,000 at the present tune, with a capa- 
ety of some balfnnlion kilowatts, айога an indication ci the 
Qtrenzth of the orzanisation. controlling this enormous supply, 
amd aho show thit the demand is strong atnong users. The 
eiectriticatien of the cab ways will undoubtedly mean that the 
rate ot progress of the past ten vears will eontinue for at least 
another ten, and that further progress will be made in the 
Gfili-ation of the power of the various rivers. Hecent 
orders tor electric. таймау roling stock have caused the 
eyes (f£. British electrical machinery and apparatus manu- 


facturers to be focused on Japan as a market for their pre 
ducts, and increased attention Is being given to the que-t a 
In this connection a recent issue of the Manchester Guard in 
Commercial deals with the position as regards electra. ts 
supply in Japan, and considers the consequent депи 
for machinery and apparatus. After giving detalls ol toe 
plant already in operation, the Writer says: “The appre vi 
mate annual rate of increase in the total power requies! tor 
the whole of Japan cannot, under normal conditions, be cess 
than 300,000 KW, a large proportion of whieh must be hyde 
electric. If we add 30,000 KW аз the annual power require. 

in a scheme of railway electrification in Central Japin., ex 
tending from ten to fifteen years, the total of Surem КА тау 
be taken as an average rate of increase. The fact, Бом ехе. 
that the total of 6.4 million h.p. or 4.6 milhon kW owe tor 
power still remaining to be expioited would be fully coveres 

within twenty years, and that, of this total, over seou KAS 
is under the control of one combination (the Daido E« tx 

Co.) renders calculation more difficult, ‘The policy of. te 
latter company—to place 14) per cent, of its orders for ex cts 
cal plant with American and Japanese firiis— will probat i 
continue in force. during the near future. The render 
would fall to be distributed among Pritisbh, — Xinertic iz, 
Japanese, and German electrical engineering /— eon papas, 
where American would undoubtedly secure the highest per 
eentage of orders, and local Japanese competitor. weu 
become stronger with the passage of time. Under the- ar- 
cumstances the yearly share of British manufacturers in tue 
Japanese electrical market during the next ten or twenty 

years might be given as amount.ng to 100/150,000 KW -- рге. 
vided, of course, that American competition 15 faced at the 
outset by improved selling methods, and а sure system af ge- 
liveries on the part of British manufacturers.” Whatever 
may be one's individual opinion of the writer's esti te œ 
future development in Japan, and of the chances cof. Brit-h 
manufacturers obtaining the expected volume of order-, there 
can te no question of the truth and strength of his final pr 
viso аз to the necessity of improved selling methods and а sure 
system of deliveries. However excellent the. British presius ta 
may be they stand no chance in Japan, or elsewhere. unies 
the possible users are told of them, shown them, aud promised 
a definite date of delivery.— Eastern Engineering. 


For Sale.—West Ham Board of Guardians has for d's- 
posal one 3-kW and опе 10-kW converters, by Crotmpton and 
Co., complete with auto-control gear, switchgear, Фе. Lan- 
coln Corporation Electricity Department has for disposal one 
750-KW  Willans-Westinghouse turbo-alternator. and exctter, 
and two l.p. a.c. switehboard panels, &e. (See our advertise- 
ment nages to-day.) 


The Royal Agricultural Show.—The annual show of the 
Royal Agricultural Society of England is to be held at Хем. 
castle from July 3rd to 7th. Among the machinery таат ан 
turing firms that have secured stands at the show are Mears 
Petters, Ltd., and Ruston & Hornsby, Ltd. The former corr 
pany is showing examples of its ©“ Petter-Lizht "and ether 
small generating sets, a Eb.h.p.. horizontal; coli--tart eg 
engine, and other machinery. | Messrs. Rusten & Могу 
Ltd., аге exhibiting: petrol- рагай engines of various types 
and sizes, pumping and lighting sets, сна utters, Хе 


Electrical Dross-washing Plant.—THF BLANTYRE Ехестукғк 
ING Co. has completed a dross washing plant, electric sts 


driven, capable of dealing with 80 tons per hour, for the 
Dalmelington Iron Co., Ltd. 


LIGHTING AND POWER NOTES. 


Accrington.— EircTiciTY iN. Tlouses.—After discussing the 
relative merits of gas and electricity for use in the 12 lous 
Which are. being erected. on the. Laneside Estate, the Couma. 
has desided in favour of electricity. for lighting and gas tv 
domestic purposes. 


Adlington.—*5rrecian— Onpreg.—The.— Lancashire — Electric 
Power Co. has applied to the Electricity Commissioners for a 
Special Order authorising it to supply electricity an the distri ¢ 


Australia, — PROPOSED Srí:NbDARDISATION.— The standard: i- 
tion of electricity supply in tbe Commonwealth is apparent. 
projected by the Federal Government. The Prime Minter 
broached the subject in his recent policy. speech, енеге LE 
Perth (W.A.).. He sud that the Government believed, in s à 
of tlie experience of other countries, that co-operation. between 
the Comiruonwealth and the States should be brought atout, 
whereby electrical power schenies would be standardid. He 
declared. that the Cabinet considered it essential that an ue 
diate steps should be taken to co-ordinate the whole ot the 
clectrical power schemes of Australia, and that бепе pr 
posals would be submitted. for this purpose —Heutera Tease 
Service (Melbourne). 

ADFLAIDE.—-EAtensive additions to Их transmission server 
are planned by the Adelaide. Electric Supply Co The ines 
will be extended from the outskirts (of theycuity to Gawler and 
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Mt. Lofty. Electricity will be transmitted to Gawler at a 
pressure of 33,000 V, three-phase, 60 cycles, with transformers 
at Salisbury and Gawler. it is hoped to have the work com- 
pleted by Septeinber or October next.—lteuter'& Trade Service 
(Melbourne). | 

Barnsley.—1!.oAN.—The Town Council has applied to the 
Electricity Commissioners for sanction to the borrowing of 
$3,100 tor sub-station plant and mains. 

Batley.— ExXTENsioN or SurrLy.—The Town Council has de- 
cided to give a supply of electricity to the Hanging Heaton 
district, at an estimated cost of £4,460. 

Bethesda (North Wales). — EvectTRiciITy серу. — The 
Council has decided to call a publie meeting to consider the 
question of an electricity supply for the town. 

Bury St. Edmunds.— Year's Working.—The annual report 
of the borough electrical engineer (Mr. S. E. Day) on the 
working of the electricity undertaking for the vear 1922-23 
shows a total revenue of £11,554, as compared with £12,621 
in the previcus year. Working expenses amounted to £6,840 
(£8,168), leaving a gross surplus of £4,744 (£4,453). Interest 
and sinking fund charges accounted , for £3,451 (£2,540), 
leaving a net profit of £1,203, as against a profit of £1,913 in 
the previous vear. ‘The:number of kWh sold increased from 
467,589 to 483,507. The reduced income is due to reductions 
jn the charges for electricity amounting to over ЗО per cent. 


Calne.—SrEciAL OnpER.— The Town Council has applied to 
the Electricity Commissioners for a Special Order, authorising 
it to generate and supply electricity in the borough and sur- 
rounding districts. | 

Canterbury.—Yerar’s \уонктхо.—Тһе report of the city 
treasurer on the electricity undertaking for the year 
ended March 31st. last shows a total income of £23,323 as 
against £22,774 in the previous year. ‘The working expendi- 
ture was £13,104, a reduction of £2,096, leaving a gross profit 
of £10,219 (£7,574). After payment of capital charges, there 
was a net surplus of £3,165 as compared with £2,634 in 1921-22. 
The capital expenditure for the year was £42,031, making the 
total to date £119,451. 

Carlisle.—New Power Station,—At a recent meeting of the 
City Council it was decided to proceed with the erection of 
a new generating station at Willow Holme. This is the sequel 
to the refusal of the Electricity Cominissioners to sanction 
further extensions to the present power station. The esti- 
inated cost of the complete works was £200,000, but as а con- 
siderable quantity of the plant at the present works will be 
transferred to the new station, this amount will be reduced to 
about 2140000. The chairman of the Finance Committee 
expressed the opinion that by the delay in proceeding with 
the work during the list two years the Council had saved 
between £40,000 and £50,000. 

Continental.—FnaNcE.—A scheme for the electrification cf 
the Thiviers rural district has been prepared. It includes the 
building of а storage dam 43 metres high, with a capacity of 
9,000,000 cubic metres, which it 1s estimated will yield 1,300 
h.p. The estimated cost of the scheme is 7,500,000 fr. 

‘The Société Andelysienne d'Electricité has secured a 
concession to supply a number of towns in the departments 
of the Eure and Seine Inférieure with electricity. Work on 
the scheme will commence within the next few months and 
the whole scheme is expected to be completed within a vear. 

AUsTRIA.— he electrification of the Inn river districts is to 
be carried cut, and a company has been formed called the 
Innkreis Blektricitatsgesellschaft, at Braunau. The scheme 
will commence at Salzburg and extend to Braunau. 

SWEDEN. — The committee formed to prepare schemes for 
generating and distributing electrical enerey in the rural dis- 
tricts of Sweden, in a report relating to the electrification of 
the island of Gotland, proposes the ultimate supply of the 
whole island from a central power station, with peat or coal 
as fuel, the island possessing no waterfalls. The cominittee 
has also planned the electrification of the province of Halland, 
Which possesses a sufficient potential supply of power in its 
waterfalls. The organisation and distribution. of power 
throughout the district, however, will absorb considerable 
sums, although conditions are specially favourable for the 
complete electrification of the province.—Kcuter's Trade 
Service (Stockholm). 

H astings.—Proroseb New Power Station.—The Electricity 
and Publie Lighting Committee has recommended the erec- 
tion of a new generating station, in order to cope with the 
rapidly increasing business of the undertaking. 


Hertford.—Ficctiicity Cuarces.—The North Metropolitan 
Eleetric Power Supply Co. has applied to the Electricity Com- 
missioners for an Order authorising a charge cf 9d. per kWh, 
flat rate, or 1s. per kWh for the equivalent of the first 100 
hours use per quarter of the maximum demand and 4d. pen 
}. Wh bevcnd, and an annual service rate consisting of a fixed 
charge of £24 per kW per annum, and 14d. per kWh for all 
electricity consumed, with minimum payments of 118. 3d. for 
the. winter quarters and 7s. 6d. for the summer quarters. 

-Keighley.—Yrar’s Workinc.—The report of the borough 
electrical engineer (Mr. H. Webber) on the working of the 
electricity undertaking for the vear ended March 21st. last 
shows a total revenue of £71,654, as compared with £65,560 in 
the previcus year. Working expenses amounted to £40,819 
(£41,179), leaving a gross profit of £30,865. Interest. and 


sinking fund charges absorbed £20,004, and there was а net 
surplus for the year of £9,959, as against w surplus of. £2,918 
in 1921-22: ‘The capital expenditure for the year was £23,242, 
bringing the total to £265,002. ‘The number of kWh sold was 
9,016,395. : ' 

Kettering.—Sprcia, OnpER.—The Urban District Council is 
applving to the Electricity Commissioners for a Special Order, 
authorising it to extend its area of electricity supply so us to 
include the urban districts of Market Harborough and Roth- 
well, and certain parishes in the rural districts of Oxendon, 
Market Harborough, Kettering, and Wellingborough. 

Lichfield.—Evectricity Surprty.—The Ccrporation is nego- 
tiating with the Cannock Chase Colliery Co. for a supply of 
electricity for the district, and has decided to obtain the, advice 
of a consulting engineer on the matter, | 

Menai Bridge.—Evectricity IN BUrk.—The Urban District 
Council proposes to obtain a bulk supply of electricity from 
the Bangor Corporation and has applied to the Electricity 
Conunissioners for sanction. to the borrowing of £3,000 to 
carry out the scheme. | 


Northern [reland.—ENNISKILLEN (Co. FERMANAGH).— The 
Town Council has in hand a scheme for supplying the town 
with electricity. The estimated cost of the scheme is £17,000. 


Nottingham.—Nrw Sration.—Many East Midlands public 
authcrities were represented upon the occasion of the laying 
of the foundation stone of the Corporation’s new power station 
at North Wilford on June 14th. The site of the station is upon 
the southern boundary of the city upon the River Trent, from 
whence ainple water supply can be drawn, and near to one of 
the largest collieries in the county. The initial installation 15 
to consist of plant with a capacity of 30,000 KW, and future 
plans provide for the addition of 25,000-kW sets ав necessary. 
The site has an area of 50 acres. An important improvement 
which will be effected by the new station will be the more 
economical supply of power to the tramways, enabling the 
fares to be reduced, and the price of energy generally will be 
lowered. The cost of the first portion of the scheme is com- 
puted at £730,000. The ceremony was performed by АМ. E. 
Huntsman, who outlined the policy of the Electricity Com- 
mittee, of which he is chairman. 

Paisley.— ELECTRICITY = AGREEMENT.—The Town Ccuncil has 
entered into an agreement with the Greenock and Kilmarnock 
Corporations and the Clyde Valley. Electric Power Co. for a 
bulk supply of electricity for twenty years. ; 

Price Reductions.—Reductions in the charges for elec- 
tricity have been made in the following districts :— 

Exeter.—Liphting: 6d. per kWh. Power and heating: 
3d., 24d., and 14d. per kWh. Tramways: 14d. per kWh. tor 
all energy over 500,000. kWh. | 

Hove.—Lighting ; A reduction of 4d. per kWh. Power: A 
reduction of id. per kWh. | 

MaNsrieLbp.—Lighting: Flat rate, 7d. per kWh; maximum 
demand rate, 8d. and 4d. per kWh; slot meter charge, from 
Аа. to 744. Heating: From Id. рег kWh plus 100 per cent. 
to 14d. per kWh. 

STAFFORD.—Cooking and heating, from 9d. to 14d. per kWh. 

LANCASHIRE Erkcriic Power Co.—laghting: 6d. per kWh, 
or 15. 6d. per quarter for each 33 watts installed, plus 14d. per 
kWh. Heating, cooking and domestic power: First 250 kWh 
per quarter 2d. per kWh; beyond, lid. Small industrial 
power: First 1,000 kWh 24d. per kWh; beyond, 14d. The 
minninum charge per quarter has been reduced to 7s. 6d. 

SHOREDITCH.—Livhting : Maximum demand rate, 74. for the 
first 14 hours’ гау use: and За. per kWh for all additional 
energy. Flat rate, 54d. per kWh: theatres and music halls, 
5d. per kWh; outside lighting and electric signs, 4d. per 
kWh; factory lighting, varying. trom 3d. to 44d. per kWh. 
Heating and cooking: 14. per kWh. Power: Maximum de- 
mand rate, 20s, ner quarter per h.n. of maximum demand 
plus 14. per kWh; discount sale, 134. per kWh, with dis- 
counts varying from 24 to 25 per cent., according to power 
consumed, | 

Tacnton.—Lighting : Bd., 64d., 54d., and 44d. per kWh. 
Cooking and heating: 3d. per kWh for the first 30 kWh per 
quarter and 134. per kWh beyond. Power: 3d., 24d., und 
24. per kWh. Consumers using over 45,000 kWh to be allowed 
a rebate of 334 per cent. on the price all energy above this 
amount, 

Redcar.— Enectricity Scepeiy.— The question cf lighting the 
borough. by electricity is under. consideration by the. Town 
Council. 

Rotherham.—Yrau's WomnktiNcG.— The annual report of the 
engineer and general manager cf the Corporation. electricity 
undertaking (Mr. Edward Cross) shows that the total income 
for the vear ended March 31st last was £210,697, as campared 
with £174,538 in 1921-22. Working expenses totalled £380,639, 
as against £50,463, leaving a gross profit of £129,968 (£88,075). 
After the payment of capital charges a net profit of £38,002 
remained, a striking reversal of the previous year's result, 
which was a net loss of £10,902. It is recommended that the 
surplus be apphed to the extinction of a deficit accumulated 
during the previous three vears owing to the non-productive 
expenditure upon the new Prince Edward station. If this is 
done and the small reserve fund also employed for the purpose, 
a deficit of only £7,113. will remain, and this will soon. be 
wiped out by the increased profits. Mr. Cross is of the opinion 
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that when the comparatively small outstanding amounts on 
the new power station contracts have been paid, the capital 
expenditure of the undertaking should not be Increased, as the 
charges are already as heavy as can conveniently be borne. 
Instead he proposes that all future expenditure should be made 
out of revenue. — Mention is made in the report of a bulk 
supply of 10,000,000 kWh per annum to the Yorkshire Electric 
Power Co., Ltd., but it is stated that this is offset by an im- 
crease of 50 per cent. in. the price of coal as compared with 
the corresponding: period of last vear. The energy seld in 
А93 was 39,613,426 kWh, as contrasted with 17,015,900 kWh 
in the previous vear. The total cost (works and capital) per 
КУН was reduced from 2.455d. to Led. 

Rushden.—Srremt Окон. Тһе Rushden and District 
Electric Supply Со, Ltd., has applied to the Electricity Com- 
missioners for a Special Order authorising it to extend its area 
of supply so as to include the urban district of Raunds, and 
certain parishes in the rural districts of гармо, Welling- 
borough and Bedford. 

W alsall.—Yran’s Workt8G.—The accounts of the municipal 
electricity undertaking (manager: Мг. Н. А. Howie) for the 
vear ended. March ЗІМ last show a total income of £4,721, 
anda working expenditure of £40,074. The equivalent tures 
in the. previous vear were £81,234 and £58,665. The gross 
profit was thus £40,647, as against £25,500. Although the 
capital charges were higher, the net profit; carried to appro- 
privtion account, rose from ETO to £11,071. The sum of 
£2.6578 was contributed to the relief of the rates; a debtor 
balance of £1,700 brought forward was extinguished, revenue 
contributions to capital expenditure ameunted to £L, and 
а balance of £5,610 was carried. forward. A total of £42,214 
was spent on capital account, the largest Меп being £25,549 
for mains and services. The energy sold i nereased from 
SAK мә to ЫМ kWh. The total works cost per kWh 
sold was reduced from 1.71d. to Ld., while the overall cost 
fell from 247d. to 1.744. The average price obtained also fell 
from 20d. to 1.090. per kWh. 

Wbitehaven.—[|,o4N Sasctioxep.—The Town Council] has re- 
ceived from the Electricity Commissioners sanction to loans 
amounting to £2,720 for mains extensions, 


TRAMWAY AND RAILWAY NOTES. 


Continental.— FrRascr.—The Ministre des Travaux Public has 
paved for execution. the first. section. of. the programine in 
connection with the electrification of the Midi and Orleans 
railways. 1,576 kin. of the former railway is to be converted 
between 1923 and 1927: this includes. the Bordeaux to 
Irun hne, with branches to Verdun-Areachon, Biarritz, 
Puvo, Mauléon Saint Palais, St. Jean-pied-de-Port, and Saint 
Etienne. de Baigorry; and the lengthening of the Trans- 
Pyrenean lines {о Pau and. Lauruns, Porte St. Simon 
and Boussen. As to. the Orleans network, the first 
action to. be taken in. hand is. the Paris to Brive 
line, with branches to Bretizny. and Dourdan, Saint 
Sulpice Laurière to Gannat, and. Prive to Clermont. The 
total length of lines to be electrified їп this section. is 016 kin. 

Edinburgh.—Tiasway ExTreNsioNs.— The. Tramway Corn- 
nuttee proposes to carry out extensions to the tramways at 
an estimated cost of £20,000. 


Gateshead-on-Tyne.—Tkick Reconxstecction.—The Gates- 
head and District Electric Tramways Co. has in hand a scheme 
for extending the tramway track, and in the course of a few 
davs will. commence the doubling of the Heworth route. 
To expedite the work the company bas purchased an electri- 
calis-driven. stone breaker, an electric concrete mixer, and а 
compressed air. drilling. machine. When the work on this 
route is completed a start will be made with the Benshain 
route, A simular policy will be adopted with regard to other 
routes in. the town later. 

London.— ‘June Srrmke.—In connection with the strike. «f 
employés engaged on. the construction work of the City and 
South London Railway, all the remaining mien were locked 
ont on lone iath as а result of tlie striker? refusal to return 
te work. According to the Daly Herald a meeting of the 
Casal Engineering and Constructional Conciliation Board. мах 
heid, when И was deaded that the Board would be convened 
to consider the claims of the men as soon as work was re- 
sumed, 2,00. deep sewer and constructive tube workers have 
«t аха work, 

Portsmouth.- Low Махтым — The Town Council has re- 
cerned the sanetion of the Ministry of Transport to a loan of 
£16000 tor renewal of the tramway track, &. 


Shettield.—CuHeap Fanes.— As a re-ult of the experiment. of 
allowing passenpers to travel two penny staxes for H4d. on the 
Woodseats route, the City Council has decided to extend the 
principle to all sections for a tral period of three months. It 
is estunated that Che reductions will be equivalent. to a de- 
trea~e ain the receipts of £22,000 per annum, 


Stockton on: Tees.— Extesston or. Trwr.— The Joint Tram- 
wats Committee has had under consideration a report on the 
doubling of the track under the Thornaby Corporation Tram- 
ways Order, 1919. The estimated cost of doubling the Tine 


between Stainton Street and the Racecourse is £2.50). ard or 
a distance of 360 yards between Brewery Bank Bottom. ar j 
the Racecourse, £14,154, and the Committee has decried t; 
apply for an extension of time in which to carry out tue so'a 


TELEGRAPH & TELEPHONE NOTES 


—————————————м 1 


France.--Tuk Trir-AvuToGnaPH.—Àn experiment was mob» 
on June 17th in the dispatch of tele-autozraph messages aves 
long distances, by which a facsimile of the oranal сасе се 
is delivered. Чо the addressee. A shorthand 
1453 words was written in. the squares on the 
telegraph form, for which 20 fr. (s. 6d.) was parlo аг 
the message was completely telegraphed from Lyons {ә 
Malmaison, near Paris, in six minutes, the асмап, er 
t "l'eleautogramme,'"" being delivered in such good «опат, 
that it could be read ky anyone who knew the system ef ste rt 
hand used. A similar message sent as an ordinary tehet 
would have cost 218. fr. (£5), and the transeriptien aiene, a 
the normal rate of sixty words a minute, wonld have бен 
over twenty-four minutes, "The system of transmissie noh +> 
was that invented by M. Belin, the discoverer of tele eb t- 
graphy, which. is now at the disposal of the publie fi tee 
piams between Paris, Lyons, and Strasbourz.-- Phe "Таза. а 


essit of 


pre гін 
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Italy.—CiriE: СомрАху DüvrrorMkN Is — Foll wint арб а 
number of preliminary conferences Ош Man between tu 
managing director of the Bank otf [taly und терете 7 
other leading banking houses, a ceensorthnn has been terso! 
to inerease the capital of the Halan Ciunpany of иет» 
Telegraph Cables. The company is to lay within three yer- 
a cable for communication between Italy, Spain, Bral sted 
Argentina; a cable from the Azores direct to North Anen a, 
and a cable between Italy and Greece. kee uter (Кеше). 


RADIO-TELEGRAPHY AND TELEPHONY. 

Algeria.—-Ravio System.—A recent report to the Frer h 
Government by the Conunervial Syndicate of Alters rew- 
mends the establishment of a radio system to supplemtent tbe 
land lines and cables to France. А new cable fron Moran es 
to Philippeville is proposed, making бле in all between the 
two countries; but it is felt that the interior and tbe terer. 
communications of Algiers would be greatly improved by the 
execution of a definite plan for a radio кухи. Comin ri 
Reports. 


Holland.—Suies' RADIO INSTALLATIONS. 16 appears fro». 
the annual report of the Netherlands Telegraph Co. 7 boc tue 
Holland ” that the company makes a practice of корр 
radio installations and operators to the owners of Dutch stap- 
During 122, the report. states, the company eExpertener. 
the effects of the depression in the shipping industry ; tarouct 
the sale of Dutch ships to other countries the company lest t+ 
working of 24 radio stations and had plant returned to ats 
stores While, at the same tine, some telegraphists had te та 
placed on half-pay owing to the number of ships laid up. T 
number of ships’ stations worked by the company mere ia d 
from 378 on January Ist, 1022, to 386 on Jannary Pst, Pres bas 
the number of telegraphists in. service. dectined. froni Ssh te 
340, in the two periods respectively. The. net. profits earned 
in 1922 amounted to 315,099 f., which siii has been app rd 
to depreciation and allocations to the reserve fund. 


Radic: Telegraphy.—Dinvetive Rrerrtion.— Senat re Маз 
con), Who arrived at Southampton on the Hth anst, on t~ 
conclusion of a two months’ cruise m his vacht Lele ttra fir 
research and expertnental purposes, sid he had been versns 
on directive telegraphy, and the experiments had proved 
highly satisfactory. ‘The apparatus he euinlosed. Was not m 
general use and satisfactory communication could be obtu d 
over great distances When using only a fraction of the poset 
necessary to procure results with the older apparatus. E 
new system effectively eliminated atmosphere disturbino- 
He was able to hear distinctly at Casablanea mute] ard mo > 
items transmitted from Marconi Войчак 


Radio Telegraphy at Sea.—Svuery Келт - | 
Board of Trade announces that the солити nto open ton 
the Merchant Shipping (Convention) Act. of 19014 bas be 
postponed until January, 1924. The Aet i8 for the purp e c 
inereasing safety at sea, and deals with snch matters as di- 
tress signals, radio telegraphy on ships, Хе, 


Tones 


Radio: Broadcasting.—W «vr. Lexoth.— For the benene 7 
listenersin the British Broadcasting Co, Ltd.. as anxius t 
vet the present wave band, which 1з between Зл an d 
metres, extended, savs the Krenning News. 

The Housing Committee ot the Wandsworth Borouch Coan 
el has ordered notices to be served terminatinz the ter ve r> 
eb two persons who have refused to comply with thee € urp * 
conditions that before aerials are erected pernmi--i6 n mast 6 
obtained from the Council and 10s. deposited. The ten tts 
mist further undertake to pay for anv dainaze dene moot 
binding. and to remove the aerial at the termination of. thor 
tenaneyv. Wares must not be fined to pas or eiectri a.t’ 
fittings. The 10s. is returnable if these conditions are orei 
out.—Darly Mail. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS ON TOUR, 


Summer Meeting in Lancashire and North Wales. 


(Continued from page 938.) 


With further reference to the Metropolitan-Vickers 
works, which were briefly mentioned last week, in 
order to provide the electricity needed in the various 
shops, a sub-stution, of which fig. 3 is a view, has 
been built on the premises to replace the generating sta- 
tion, and power in bulk is purchased at 6,600 V, 50 


Fic. 3.—METROPOLITAN-VICKERS WORKS SUB-STATION. 


cycles from Stretford. Its ultimate capacity will be 
5,000 kW, and, besides the switchboards and а.с. trans- 
formers, it contains two 1,000-kW, 750-r.p.m. conver- 
ters, fig. 4, that are automatically controlled. similar to 
that installed by the Liverpool Corporation. During 
the itinerary of the works, much of interest was seen, 
including a new test bed for d.c. and a.c. motors up 
to 250 h.p. capable of dealing with a 600-h.p. load of 


Fic. 4.—METrROPOLITAN-VICKERS 1,000-KW AUTOMATIC. ROTARY 
CONVERTERS. 


motors at one time. Amongst the samples of stator and 
rotor coils was a special experimental 20).000-У coil, 
and the electrical butt welding of induction motor coils 
was demonstrated, as well as the use of quasi-arc weld- 


ing in the manufacture of transformer tanks. In the 
transformer department were seen two 1,100-kVA, 
11,500/400-V, 3-phase; four 1,500-КУА, 110,000/ 


6,350-V, 3-phase ; and five 1,500-kVA, 110,000/1,100-V, 
З-рһаѕе transformers for the Mangahao power scheme, 
New Zealand; one of six 19,500-kVA. 33,000/6.600-V, 
3-phase units for the Barton station at Manchester; 
some of the 10 single-phase, 4,667-kVA, 6,600, 33,000-V 


units for the Agecroft station of the Salford Corpora- 
tion; also a 2,000-kVA, 100,000-V, single-phase, and 
300,000-V testing transformers. Much other gear was 
seen in course of construction, and the research labora- 
tories, as well as the Manchester station of the British 
Broadcasting Co., Ltd., were also inspected, but it 
would require more space than is at 
our disposal to adequately describe 
all that was on view in these busy 
works, details of which have ap- 
peared in our pages on previous 
occasions. — Fig. 5 shows the firm’s 
new method of attaching cooling 
pipes to the tanks of large e.h.p. 
transformers; instead of each in- 
dividual pipe being — separately 
jointed, the whole radiator nest is 
attached to the tank by a pipe at the 
top and bottom only. Fig. 7 illus- 
trates a large “К” outdoor type oil 
switch that was seen in the shops. 
Figs. 6 and 8 are views of the 
Lancashire Dynamo and Motor Co.'s 
works. Some well-known specialities 
made by the company are an auto- 
matic reversible booster for cdntrol- 
ling the charge and discharge’ of 
storage batteries; а self-starting 
synchronous motor for power-factor 
improvement on a.c. mains; the 
"Lancashire" electric drive for 


Fic. 5.—METROPOLITAN-VICKERS TRANSFORMERS. 


6€ 


planers ; also the new ‘‘ Junior ” drive for small planers, 
und an automatic centrifugal clutch for enabling a 
motor to start up unloaded. The comprehensive use 
of jigs and fixtures ensures that any one part is inter- 
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changeable with any other corresponding part. When, 
therefore, an order is issued to the works for a number, 
or even, а single machine of a given type, it is an саху 
matter to withdraw standard parts from the stores for 
asselnbly. The winding shop is of special interest, and 
the exceptional amount of mica insulation inserted. in 
the armature and stator slots is worthy of note, as is 
also the manner in which each piece of slot insulation is 
carried out well bevond the end of the slot-—both im- 
portant points when considering the eventual life of the 
machine. On the a.e. motors the methods adopted of 
winding: two or more stator coils with one continuous 
length of wire, and of avoiding joints on rotor coils, 
were noted, it being pointed out that soldered joints 
are n frequent cause of the breakdown of all motors. 
Special machines that apply pressure and heat during 
the process of wrapping the insulation around each 
individual coil of high-pressure machines were viewed, 
also a very complete impregnating plant for treating 
either individual coils or complete windings; another 
interesting machine was that used for forming coils from 
copper strip wound on edge. In the fitting shop were 
rhown all classes of machines undergoing assembly. It 


The trucks of this type of car are а very nev 
single-axle radii 
The third car pr-- 


feature, being of the ‘‘ Forber’ 
tvpe. the wheel base being 10 ft. 


Fic. 7.—METROPOLITAN-VICKERS OUTDOOR OIL SWITCH. 


vided (No. 35) was of the top covered bogie type with 
seating accommodation for 77; the body work was sup- 
plied by the English Electric Co.. Ltd., whilst the ela- 


trical equipment is by the Metropolitan-Vickers Elec- 
trical Co.. Ltd. In the above assortinent of cars, there- 
fore. Mr. Bellainy catered for all tastes by providing one 
doable-deck top-covered car, one double-deck uncovered 
езт. and one single decker. 

The B.L. Н. works at Prescot, which nre admirab!v 
laid out for the manufacture of paper-insulated cables 
and their accessories, were established in 1891, and sor. 


Fic. 6.—D.c. ARMATURE WINDING SHOP, TAXCASHIRE DYNAMO 
WORKS. 


should be mentioned that this company made all the 
motors shown in our view of the motor corridor in the 
new weaving mill of the No. 2 Dunlop Rubber Cotton 
Mills (fig. 10. p. 901) in our issue of June Rth. 

On the third. dav of the visit, 
June 7th, a special train (L.M. & S. 
Railway) conveved members frein 
Manchester to Liverpool, stopping 
en route at Rainhill where those 
who paid the alternative morning 
visit to the works of the British In- 
slated & Helsby Cables, Ltd.. de- 
trained and were taken to the 
Prescot cable works by special tram- 
cars provided by Mr. L. €. К. 
Bellaniv. veneral manager of the St. 
Helens Corporation Tramways, 

Two of the cars were entirely built 
tt his tramway works, and whereas 
ear No, 10 was an open-top double 
decker, No. 5 was a sinzle-deck,; one- 
Han, pervoassvou-enter car. which 
Mr. Нау Claims is the only 
entirely new 016 - nmi {таты лг 
operating dn Great Britain to-day, 
There аге some onena сага dn 
Lancaster, and there is one on the 
Lordon United systemi. but thev are 
all old cars that have been converted 
and adapted to one man operation. 


Fig. 8.— No. 1 Bay Масне Suor, Livcssuisg Dinawo Woras. 


Passengers had to board and leave the car at the front 
end on the near side, where there is a sliding door 
working din conjunction. with a folding step in accord- 
alice with the requirements of the Ministry of Transport, 


idea of the steady SO vears: growth of this sueeesstal 
firin лаах be formed when it js mentioned that in 1856 
the boundary walls surrounding the factory measur d 
upprorimately 220 vards; to-day they form n cirdle of 
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two miles, enclosing 30 acres of land, of which some 13 
are actually roofed over, whilst the authorised share and 


debenture capital 1з 
£3,000,000. From 
the Prescot railway 
station the works 
stretch northward 
in the shape of a 
fan. The tour of 
the works began in 
the cable - making 
portion of the fac- 
torv. passing to the 
serap copper-1nelt- 
ing furnaces. The 
rolling mill is, per- 
haps, the most spec- 
tacular of the pro- 
cesses. In the wire- 
drawing shop а 
inultiplicity of ma- 
chines were seen 
drawing the wire 
down through dies 
to innumerable 
sizes, from the 
largest — sizes of 
trolley wire to the 


Back row: Messrs. J. N. Bailey and G. A. Juhlin. 
Middle row: Мт. G. E. Bailey, Prof. F. G. Baily, Messrs. J. А. Robertson, 


stranding shops, wherein the wires are combined to 
form a stranded conductor, coiling slowly on a drum at 
the end of each ma- 
chine, were seen; 
passing the “© ovens 
passage," where 
the paper-insulated 
cables аге dried, 
the paper — Was 
watched ах it was 
lapped проп the 
stranded conductor. 

The photograph 
reproduced in fig. 9 
was taken at Trat- 
ford Park, and we 
are asked to state 
that апу of the 
visitors who took 
part in the Metro- 
politan - Vickers 
tour can have a 
copy of the photo- 
graph of his party 
on application to 
the firin's publicity 
departinent, men- 
tioning the num- 


finest instrument Ll. B. Atkinson, А. Р. M. Fleming, Ald. W. T. ОлипеН, and Mr. J. S. Peck. Yo 
er Seated: Dr. S. Z. de Ferranti, Mrs. de Ferranti, Mrs. R. S. Hilton, Mrs. ber of his luncheon 
wire 1 mil in dia- С. E. Bailey, Mrs. J. S. Peck, and Mr. F. Gill, table. 
meter. Next the З : 
Fic. 9.—TaBLE No. 1 Party at TRAFFORD Park. (To be continued.) 


Fic. 10.—Os THE MANCHESTER SHIP CANAL. 


Messrs. WL М. елеу and ЕК, Gill Col) P. B. Crowe, Mrs. Gill, and (seated) 


Mr. and Mrs. Ll. B. Atkinson. 


Fig. 11.—OnN THE MANCHESTER SHIP CANAL. 


THE MANCHESTER ELECTRICITY UNDERTAKING. 


The New Barton Generating Station. 


THE Corporation of Manchester first commenced to 
supply electricity in the central area of the city from the 
Dickinson Street station in 1893, the plant in which 
&tation has now been largely replaced with converters. 
A second station, on a site in Bloom Street adjacent to 
the first one, began operations in 1901, both being on 
the Rochdale Canal, upon which they depend for coal 
transport and condensing-water supplies; the combined 
installed plant capacity of the two stations is 20,000 
kW. 

Between 1898 and 1902 the Corporation acquired the 
Electric Lighting Orders of nine then outlying districts, 
several of which are now within the citv boundaries, 
and, in order to deal with them and to provide the elec- 
tricity necessarv for the operation of the tramways 
therein, a third station was erected in Stuart Street 


from which supplies beeame available in 1902. The 
latter, which is claimed to be the largest single station 
in this country, has an installed capacity of 106,750 
kW, the largest set being rated at 25,000 kW; the sta- 
tion is operated on the a.c., 3-phase, 6,600-volt system 
in connection with which there are 26 public sub-stations 
distributing at a pressure of 400/500 volts, in addition 
to.132 sub-stations on the premises of large power con- 
sumers and five 33.000-volt sub-stations under con- 
struction for distribution at 6.600 volts. 

The Corporation now serves an estimated population 
of 850,000 in an area amounting to 43 sq. miles, the 
total leneth of underground main conductors being 549 
route miles; other interesting figures will be found in 
our abstract of the annual report on the undertaking 
last week. 
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Spe Tit ations for 
Issued in 1911. 


Fic. 1.—Tur Barton TvisINE Room. 


on the site Wiis begun. 


tion was visited on June 6th during the Institution of 


Electrical Engineers’ Nunnner Meet- 
ing, four boilers were seen in opera- 
tion, and two turbo venerating sets 
were ready to be placed in Commis- 
renerator was 


sion. whilst TI third 


being erected, and the castings for 
its turbine were seen the same day in 
the course of the Inspection of the 
works of the Metropolitan Vickers 
Electrical Co., Ltd. 

The Barton хе, ‹ vering 141 
acres, 13 Іп Trafford Park on the 
of the 


Canal and in close proxi itv to the 


southern side Bridvewater 
Man ester Ship Canal, from which, 
Within limits, the condensing water 


will be 
subsoil water in the form of a puri- 


drawn, with tlie sewage and 


Llee®rr 


a fourth generating station were 
but ow ing to the intervention of the late 
European war it was not until April, 1920, that work 


However. when the Barton sta- 


Red sandstone rock underlies the site, so that t 
foundations presented no special difficulty ; a new г; 
over the Bridgewater Canal, and a 

track railway bridge to handle 

of the fuel supplies (the гет 


being canal-borne) 


п bridge 


had to be 


structed, Messrs. Francis Mort 
and Co., Ltd., being responsible f 
thein. The buildings, includ 

workshops, stores, «c. are sf 


framed, with brick walls and « 
crete floors, 
with flat reinforced-concrete sla 
Sir Win. Arrol & Co., Ltd., suppl 
and erected the steel work ; Mess 


C. S. Allott & Son were the cons: 


the roofs being cove 


neering work, for which the 

tractors were Messrs. Edr 
Nuttall, Sons & Co.. Ltd., while 
station was designed and its 
tion's electrical staff, of which 
S. L. Pearce is chief. 


The present turbine room, fig. 1, will, as indicate 
above, contain three 27,500-kW turbo-alternators, «: 


fed etliuent which flows to tne Cor- 


poration s Davyhuhne works as an 


additional source, The site was 


chosen with a view to the ultimate 


of 150,000 kW of plant, but it is understood that cer- 
tain limiting factors may preclude the realisation of 


that fiure. 


à 4 


— 
wel vs 
= 


= 
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Fic. 3.— Tt uisiskE INsteeuwest PANEL. 


accommodat ion 


Fic. 2.—A 27,500-KW TURBO-GENERATOR. 

of which is shown in һо. 2. each capable of а ах! 
output of 31,200 kW for short periods, manufactu 
by the Metropolitan-Vickers Electrical sce Ltd.. t 
condensing plant having been supplied by Messrs. H 
ardsons, Westgarth & Co., Ltd. 
the main sets is 350 lb. per sq. in 
temperature 700 deg. F., 


The operat ing ste 


pressure of 


Fia. 4.—Main 3-puase, 19,500-KVA, 6,600/33,000-V 
TRANSFORMER. 


tants responsible for the civil ene 


and the speed 1,500 r.p.m 


struction supervised by the Corpora- 
Mr. 


" 
E 


ee 


= 


nee UM OUS eee. Se COUR 
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with a vacuum of 29.1 in. at full load and a 30-in. 
barometer; fig. 3 shows the turbine instrument panel. 


Fic. 5.—CONDENSER WATER SCREENS. 


The station auxiliary plant is furnished with power, 
. in part, by three ‘‘ house-service ° 400 volt, 1,000-kW 
tur bo- generators 
manufactured by the 
British Thomson- 
Houston Co., Ltd. 
The condenser floor 
is 25 ft. 6 in. below 
the turbine floor, 
and 45 ft. below the 
latter is the circulat- 


ing water pump 
basement, which is 


9 ft. 6 in. below the 
top-water level of the 
Manchester Ship 
Canal, so that the 
pumps are constantly 
flooded. Of the six 
electrically - driven 
pumps provided, two 
serve each main con- 
denser and, with the 
exception of three 
steam - driven Weir 
boiler - feed pumps, 
the whole of the 
various pumping 
plant services were 
provided by Messrs. 
Mather & Platt, Ltd. 


All the large condenser-water valves are electrically 
operated, the water being drawn through canals, each 
provided with an inclined grid screen, fig. 5, a 
Brackett travelling band screen, and the necessary pen- 
stocks. A midrib or weir wall extends the whole length 
of the outlet chamber over which the water passes pre- 
vious to returning to the ship canal, the discharge 
being through ten openings at the bottom of the outer 
wall; the midrib serves to distribute the flow and 
also as а measuring weir. 

The generated pressure of 6,600 volts is stepped up to 
33,000 volts, at which pressure 3-phase a.c. is trans- 
mitted to the Manchester area. The whole of the trans- 
forming plant in the station was supplied by the Metro- 
politan-Vickers Electrical Co., Ltd., in whose works the 
photograph reproduced in fig. 4 was taken; it shows 
one of the six main Barton transformers with its oil 
cooler and pump. Two transformers, which are of the 
3-phase type, each of 19,500-kVA capacity, are provided 
for each generator ; they are of the oil-immersed forced- 
cooled type, each being provided with its own cooler, 
all the latter being piped on to a common oil ring, with 
one spare cooler. Each transformer is housed in a 
separate chamber, out of which it can be run on to a 
special railway truck; they are said to be the largest 
of their type made in this country. 


Ilia. 7.—MaiN Оп, Switca FLOOR. 


Fic. 8.—BusBAR CHAMBER. 
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The auxili гү tl! insfori ега аге three in 11111 iber, of The present boiler house, fig. 12. will Uo! 
1.250 К \ Y eu 1 Trae supply, at part, tlie station power Babcock «& \\ сох water-tube, double-fired. I irine-t pe 
require! ents at 10070) volts, stepped down from the boilers, each of which, with its chain тие «1 re. 
33,000-volt busbxı pressure. superheater, economser, air-heater, chimney, п 11 
Phe size of the three-floor switch house is indicated by duced- and forced-draught fans, is a complete unit i 
its dimensions, which are: length, 215 ft. ; width, 52 ft. itself. The most efficient. rating is 100,000 lb, per 
6 in = ane d bie ier] ka 61 [1 4) n The renerators are con- hour, but each boiler T. capable of таштап 11117 а! 


nected direct to their transformers without the inter- 
vention of anv switchgear, and all switching is done 
on the 33,000-volt side. The whole of the main and 
i uxili "a switchvear in the station Wiis supplied by 
the British Thomson-Houston Co., Ltd., the forme 
Leing of the concrete cubicle pattern, and the motor 


DL rated switches are controlled from the control rool, 


Fic. 11.—PResSSURE-TESTING MOTOR GENERATOR 


actual evaporation of 120,000 Ib. per hour when s 
plied with fuel of a calorific value of not less t 
10,500 B.th.u. The reinforced concrete bunkers are 


Fic. 9.—Soutu Frost or BOILERS. 


fly 6. which has п glass front and overlooks the 
turbine room Fie. T is a view of the main oil-switch 
floor, and nv. & shows the busbar chambers: all the 


busbars and COI necting links are made ot h llow 


copper tubing, and a testing busbar has been provided, 


Fic. 13.—BoitLER-HovsE Exterior. 


on a level with {һе fan Hoor. and will contain mit hours 
supply of fuel; fig. 9 shows that each stoker is su 


plied by means of two shutes, one of which Is Inte nei 


«й | 


Q 
Z px 
e, 
€ 


| 


„ 
2 
= 
n 


\ ( i! п at t Tap í ne, & VO к] ral 
h.] | ers al installed in. the base 
| | ited tl pressure-testing motor 
| | | |] ҳ í ru d b ti Electri 
í | í th... tae A Inc ойлен (alk lio. 13.—Ram-porne Coat Conveyors. 
ible testi! the 5 le, single-phase alternator being 
‘ ра ol an outi t Г” 600 k\ \ at 6.600 volts. With a to convev coal and the other coke, the latte r being 
| | " | er Factor ral nt" Iro zero to 0.07 It has aeposited 6n tlie grate underneath the coal, but [ ral 
exciter, and is driven at 500 r.p.m. by a 400 only 1s being used at present. The ash basement is on 


Volt, 229U-h.p. motor. the ground level; thus standard railway or road trans- 
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port wagons can be filled directly from the respective 
boiler ash hoppers,. and. suction plant or conveyors 
are dispensed with. : 

For dealing with canal-borne coal, a lay-by dock con- 
nected with the Bridgewater Canal is being constructed, 
and the coal will be unloaded by two overhead travelling 
cranes, fig. 10.  Rail-borne coal is received on the 
carlier-mentioned viaduct, under which there are three 
hoppers, into which the contents of the wagons are dis- 
charged by means of electrically-operated end tippers. 
The fuel is then delivered to bucket convevors and 
thereby transferred to the boiler-house bunkers, or the 
storage ground. The same convevors, fig. 13, can be 
used for withdrawing coal from the silo storage. Hop- 
pers are provided in the end wall of the silos for feeding 
the conveyors with canal-borne coal, and a storage 
capacity of some 25,000 tons is provided, which is 
equivalent to approximately seven. weeks’ consumption 
with all the three main generating sets in operation. 
All the coal-handling plant was supplied by Messrs. 


V. J. Jenkins & Co., Ltd. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELECTRICAL REVIEW in which the 
** Official Notice '' appeared in our advertisement pages.) 


ОРЕМ. 


Aberdeen.—June 27th. Education. Authority. Electrical 
work, including generating. plant, cables, wining, and fit- 
tings, &c., in connection with the reconstruction of Peterhead 
Academy. Mr. J. Ogg Allan, architect, 25, Union Terrace, 
Aberdeen. 


Australia.—SybNEev (N.S.W.).—July rd. Department of 
Public Works. Pumping machinery for the Glen Mines 
(N.S.W.) water supply, including electrically-drrven. pumps, 
switchgear, transformers, cables, and wiring, &c.* 

* MELBoCRNE. — August 7th. Postimaster-General's. Depart- 
ment. "Telephone switchboards.* 

October 6th. Victorian Electricity Comunission. 2,000. disk 
tensioning insulators and 6,000 pin-tvpe supporting: Insulators 
for 22,000-V circuits.—Reuter'a Trade Service (Melbourne). 

August 25th. Transformers. (See this issue.) 

JAIRNS (QUEENSLAND). —July Ля. Municipal Council. 
Electrical generating plant and equipment. Particulars from 
Messrs. Christie & Gardiner, engineers, Brisbane, Queensland, 
— Reuters Trade Service (Brisbane). 


Belgium.—June 28th. Municipat authorities of. Schaer- 
beek, Brussels. Extension and equipment of a transformer 
cabin m the town. 

Municipal authorities of Onbret-Ransa (Province of Таре). 
Concession for the distribution of electrical energy for hght- 
ing and power purposes in the town and for the establishment 
of a Lp. distribution system. 


Birmingham.—July 2nd. Salvage and Stables Commit- 
tee. Installation of electric lishting and one 25-wire. balancer 
set for the salvage works at Witton: one J-wire balancer 
set for the Montague Street destructor works. (June lth.) 


Canary Islands.—TRLpE.—June z6th..— Municipal authori- 
ties. For the concessicn for the electric lighting of the town. 


Cardiff.i—July  l6th. — Electricity Department. Brick 
setting for two water-tube boilers and economisers, wet air 
filter. (See this issue.) 


Dublin.—Jul« 20th. Housing and Workshops Supplies 


Connmittee. | Electric wiring of 332 heuses at Fairbrother's 
Field, Dublin. Specification from the City Electrical Engi- 
neer. - 


Electricity Committee. Single -phase 
menths. к Sth.) 


Eccles.—]uno 25th. 
а.с. Watt-hour meters for 12 


25th. Electricity Supply Denarne nt. 
Three 3- phase transformers, e.h.p. and Lp. switchgear for sub- 
stations. (June 15th.) 

June 2th. Education Authority. Installation of heating 
and electrical apparatus at James Clark School extension. 
ME enn Stewart, executive otheer, Education Uflices.. 


spare ditto; 


Glasgow.—July 30th. Electricity Department. Two 
15,000-k W turbo- aerators and condensing plant, boiler house 
plant (eight boilers, economisers and accessories), h.p. switch- 
gear. (June lóth ) 


Grimsby.—]uly 2nd. Electricity Department. Two 
Water-tube boilers, with economisers, stokers, steel chimney, 
&c., one 1,0Q00-kW converter, one 250-kW converter, l.p. 
switchgear, cables, &c. (June sth.) 


Hindley (near Wigan).—Electric lighting installation and 
ventilating fan at Leyland Free Library. 11. H. Smith, 
hbrarian and secretary. j 


Huddersfield.—June 23rd. Town Council. Electrician's 
work in connection with erection of 16 workmen's dwellings 


in Fairlea Road, Taylor Hill. Borough architect, 1, Peel 
Street, Huddersfield. 
Leeds.—July 3151. Electricity Department. 10,000-kW 


steam turbine, three-phase alternator and exciter, and auxili- 
uries for surface- condensing plant. (June bth.) 


~ London.—Leyton, E.—June 26th. Education Committee. 
Electric lighting installation (about 90. points), Canterbury 
Road Boys’ School. Mr. J. H. Jacques, architect, 61, West 
llam Lane, Stratford, E. 

HackNEv.—July 6th. Borough of Hackney Working Men's 
Club. Electric lighting installation in the club premises. (See 
this Issue.) 

SHOREDITCH, E.—July 4th. Electricity Supply Department. 
One water-tube boiler, two superheaters, coal bunkers, con- 
veying plant, and one 1,500-kW converter. (See this Issue.) 


Manchester.—July 10th. Tramways Committee. Per. 
manent-way special track work. Mr. H. Mattinson, general 
manager, Corporation Tramways, 09, Piccadilly, Manchester. 

June ith. Edueation Committee. Blectrie lighting instal- 
lations at the Ross Place, Varna Street, Wheeler Street, 
Elysian Street, Collyhurst, Cheetham, and Alfred Street muni- 
cipal schools. Specifications (218.) from the Education Ofttces, 
Deansyate, Manchester. 


Northern § Ireland.—Bririst.—June Loth. Minister. of 
linance. — Electrical works and supplies. required in the 
various Government establishments in Belfast and district for 
12 months. Forms of tender (215.) from Mr. W. D. Scott, 
assistant secretary (Room 32), 15, Donegall Square, Belfast. 


New Zealand.— WrELLIiNGTON.—July 31st. © Public Works 
Tender Board. Electrical equipment for dredge No. 2 at 
Auckland.* 

February 28th, 1924. Contract for Section I, headworks, &e., 
Arapuni hydro-electric power scheme.* 

DvsNEbIN.—July 30th. City Corporation. 


Penkridge (Staffs.).—]ulv oth. Stafford County Educa- 
tion Committee. Installation of electric lighting at the Farm 
Institute. (June 121.) 


Portsmouth. —June 27th. 
fittings for three months. Mr. Н. C. 
Michael’s Road. 

Juiv 3rd. Tramways Cotnrmittee. 
eluding electrical items. (June 8th.) 


Salford.—Julv 2nd. Electricity. Committee. 
cables, nine 6.000-KVA single-phase transformers, 
coal-conveving. and ash-removal plant. 


Switch cubicles.* 


Electrical 
clerk, St. 


Board of Guardians. 
Morrell, 


Stores for 12 months, in- 


Бета 
and one 

(June 
l5thi.) 


South Africa.—W iNbHokR.—une 30th. 
Storage battery and equalising booster.” 

JoMaNNEsPURG.—July. 17th. Municipal Council. Four. d.c. 
recording: aimmeters and one totuly-encicsed water-Jacketed air 
Compressor.” 

Derpas.—August ЗЕ. Municipal Cenne. Plant in. con- 
nection with the water scheme at Shongwani (including oil 
or gas engines, generators, cable ways, electrie cranes, nictors, 
&c.). Particulars from Messrs. Webster, Steel & Co., 5, East 
India Avenue, [.C.3.—Reuter 8 Trade Service (Cape Town). 


Municipal Council. 


Spain.—July Mth. Ventless are being invited. by the 
iaiunicipal authorities of Medina del Сапар (Province of Valla- 
дош for the concession for the electric ighting of the town, 


Tunbridge Wells.—]une 23rd. 
Water-tube boilers, stokers, and economisers; Дыр, and Lp. 
S-phase switchboards; Scott-econnected and -phase trans- 
formers: two ТКА turbo-alternators, with ecnden-sers, 
and air filters; steam, feed, exhaust, circulating, amd drain- 
pipework, (June МЇ.) ! Я - 


State 


Electricity Department. 


Uruguay. — MONTEVIDEO.— July “th. 
Works. Twenty 30-KVAÀ transformers." | 
August 7th. Outdoor cable, with special msulation.* 


Electricity 


Warrington.—]une 26th. Electricity Department. H. 


and l.p. cable. (June sth.) 


*Further particulars ean be obtained at the Department of 


Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.1. 
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CLOSED. Н.М. Orsice оғ Wouxs. 


i 3 : Engineering ervices, rewiring in conduit, Foreign. Осе. -- Без еп ars 
Aberystwyth.— Town Council. Accepted:— Sons, Ltd. 


l 2 я : " . Wing "T M Cus 
Ele tr ау «рл сп punping plant for the sewage scheme (£905).—Boving кек m Syd ee d k ae ee ha Whitehall, and HM Custom 
Engineering Works ouse.— Mann, Egerton v., ? 


Ebitrnsaliysdiriven eewuge screen and raking apparatus. (ER38).—S. S. Н.М. SrarjoNERY Orrick. 
Mott & Co. Electric turbine and accessories. —Sturtevant. Engineering Co., Led. 


Belgiam.—One British (Callender's Cable and Construc- 


tion Co., Ltd.), one French, and three Belgian concerns sub- pose mesa Committee. Accepted:— ү 

mitted tenders last week to the municipal. authorities. of "tension uf main switchboard (£3,624).—-A. КеугоПе & Co., brd. 
Sub-srition switchgear (£0,420) — British. Thomson-Housten Co, Ltd, 

Ixelles, Brussels, for the supply of a quantity of low-pressure (£1,800), еер Pailin, Ltd.; (4706), drama pens Lid. 

armoured cable. The lowest offer was that of the Société des Cable troughing (£2,307).— Middleton. Estate and. Colliers Co. 

. ` z Г ` - t 1 1 [1 pi Ы . 4 25, i } Й 

Cables. Electriques en Caoutchouc, of Eupen, Belgium. Cable troughing and covers t£2,123],—R. Whitaker & Sons. 


Cable (42,123). —Enficid Ediswan Cable Works, Ltd. 
Birkenhead.- - Electricity Committee. Recommended:— 


“а miss. C225 sq. in. cable: (£540). —4€ allender's. Cable and Construction Portsmouth.—Town Council. Accepted:— 
Co. Led, | _ | "P | 8-ton electric crane (23.000). – Stuothert & Pitt, Ltd. 
Two miles Diag. dn. cable (£1,4531.—W. T. Henles's Telegraph Works Four electric vehicles for refuse collection (£4,000) —General Ele rriz 
Co., Ltd. Vehicles, Ltd. 
Blean (Kent).—Board of Guardians. Accepted:— Salford. 
Mirning for the deiri lighting installation. at the Wurkhouse.—Mr. 5. Electric wiring, &с., for Union Infirmars, Hope, Pendleton. - Kersh ae, 
betes. Manchester. | 
Cannock.— l he Education Committee has selected, out of 1. "P 
eight tenders for the electric lighting installation. at Hednes- Winchester.—City Council. Accepted:— 
Roi А 1 Н c R ә . elus : 
ford Technical Institute that of Messrs. Powis & Pyle, at Hse aces ce meters nion ke опе оре нао A НОВ 
*. pf . * . . . 
кз. York.— Electricity Committee. Accepted:— 
Dewsbury.— Town Council. Accepted — 1.000-k W motor generator and cables (22,.63)).—bhowlish Elstric Co. Led 
Chectrualtvadrinen pumps for the sewage disposal works (£34,003). - Switchgear (£60%),— British. Thomson Houston. Co.. Ltd. 


М hiteh cad А Poole. 
Dorchester.—Town Council. Recommended:— 


Cable (ene). Johnson. À Phillips, Led. M Ec жо = es 
JU) KW gas engine and gas producer, with Crompton dynamo (£2,839), ~ 
Campbell Gas Engine Co., Ltd. 


Dublia.—Flectricity and Public Lighting Committee. FORTHCOMING EVENTS. 
Recommended :— n 
кө (Аи) pairs ol open-type carbons (£1,148) —SIoan. Electrical Co., Ltd. 


Poat pars flank carbons (£7 —E. А. Langrish & Co. Institution of Rubber lIndustry.— Monday, June 25ih. At th: Enim mis 
J0,000 7 5 mm, carbons (£N. Moan Electricid Co., Lid.—Irish Builder Club, Coventry Street, W. MUON pm. Address on “Some Лонг on 
and Engineer. Rubber Manufacturing Problems," by Mr. А. Johnston. 

. х National Physical Laboratory, Teddington.— Tuesday, June Wh. Fromm 4 

Government Contracts.—The following Government con- to 6 id Annual visit of ine Generi Board of the е 
tracts were placed during May, 1923 :— Institution of Electrical Engineers.— Thursday, June ih. At the Naru! 
Apwikacty Costeacr АЧ Pgctask DEPARTMENT. History Mussum, South Kensington, S.W. From 83) to 11. pom. Annus 

Alternators and spares; — Newton. Bros. (Derby), Ltd. conversazione. 


Battery bores. А. C. Cossor, МЧ.; Lawson à Co. 

Ll trajes. — Quas Arc Co., Lid. » 

Framework. for panels. -Westminster Engineering Co., Ltd. 

Lotes travellers. H. Morris, Lid. Subsontractors for electric control 
gear. Allen, West & Co., Leb; for motors, EF. & А. Parkinson, Ltd. 

Turbine-blading nvaterial.—Aston Chain and Hook Co., Lid. 


Anc Kiera THE “ELECTRICAL REVIEW" SERVICE 
AG laturs.—C. А. Vandersell & Co., Ltd. , 
aaaeei 4nd каша. Исо & Froude, Ltd. DEPARTMENT. 
Magne tos and spares. -British Thomson-Houston Co., htd, 
Wot ctype valves. -Ce neral Electric Co., Ltd. 


Watlord C6 magneto epares.—North & Sons, Ltd. We have to remind readers that Service Department inquiries 
Crown AGENTS FOR THE COLONIES. should be accompanied by a stamped addressed envelope. 

Electric cranes. - H. Morris, Ltd. mE The makers or suppliers of the following devices аге asked 

Метей», A 7 Metropelitan-Vickers. Electrical Export. Co., 1.04. for :— 

Meters. Landis A Gir, Ltd. ° 

Signalling anateriais.- Westinghouse Brake and Saxbs Signal Co., Ltd. EU WRAKE vacuum cleaners. 

Switchgear. British Phomson-Houston Co., Ltd. Heca Fowl fires. 

Telegraph poles. - Bullers, Ltd | NES |; : d 

Telephone cable, -Hritish Insulated & Helsby Cables, Lid. AXON [amp guard. 


Troughing.—Dorman, Long А Co, Ltd. 
Copper wire. R. Johnson & Nephew, Ltd. 


Post Orrice. 
bicc-atarm apparatus. А. C. Brown. 
Jelephone  spparatus.- Automatic Telephone Manufacturing Co., Ltd.; 


HMeitiosh L. M. Ertesson Manufacturing Co., Ltd.; General Electric 

to, Ltd. Ре bGonner. Telephon) Works); Pharnix Telephone and NOTES, 

Eier Works, Ltd; Siemens Bros. & Co., Lid., Western. Electric : 

Co, Ltd. 
Testing, protective. apparatus.-— British E... M. Ericsson. Manufacturing The French Association for the Advancement of Science. — 

D Med: я Lis ‘Oy 49, $ ITI j 2 (Co, . A К А 3 : 2 

wo M c get ete anaes The next meeting of the Association Francaise pour ГА ince- 
Til phone. cabinets --Siemens Bros. & Co. Ltd. tment des Sciences Will be held at Bordeaux, from July Goth to 
i. Mn n pot gs D m & о К Bena ae August 4th. Special attention will be given to electricity ard 

опе» ате, td; ohele вум ап able orks, ated. ; : KS . е MEC | ў E * 

W d Glove А Со, Ltd., Hackbridge Cable бо, Lidi; Pirchi- the Assoc ration invites conimuntieations on the subjects of thre 

General Cable Works, | ; Siemens Bros. & Co., Ltd.; Union Cable estiination of output from hydraulic plant ; the Бапи of biz 

со, Let, ee е "ds jx earn 0 pgüsonry. storage dams, and hydro-electric power st itions; re 
dpa ce ы. Т eet SAM ea eee a ae oe cent progress in water turbines; pulverised coal; the physics 
Percus бузат һе eelis, Siemens Bros. & Co.. Ltd. of broadcasting, particularly on short wave-lengtbs, and 
1... ере cuil» Western Electr Co, Lid. Wireless telegraphy. 


Ir dephowe cords --Deitish бохо & Ил Cables, Lida; Western 
і eten Cu, Lad 
Ebonie coating S mns Beos A Co., Led. 


The British Association.— he preliminary programme of 


bos tugs i. Frances А Co, л; 1. М. Fons, Ltd. proceedings at the Liverpool meeting, which is being bed 
Veber арһ pes Vimstrong, Addison A Co, Lid; Burt, Bolton and from September 12th. to 19th, has been issued to. members 
Нух»! dnd ИЫ . . "rs T N е TR : i б Мм . 
рөө Нез, ә, Horton & Son. had; JW. bench, Lid. Гһе headquarters will be at nt. George's Hall, Jaime Street, 
rege eed wont trout биг, Pelton A ME wood, Lid; Caber and but additional accommodation is also to be provided at the 
Moteur. din University. Vouchers аге being issued to members by whieh 


Won! boards for bh phoma Timber Firegronfing Co., Ltd. 


ee C e a epee ee Ако LAL. they will be able to obtain a substantial reduction и toe 


Conner wire 1 leon А Sons, Lid. Fere Metals Coo: VF. Smith railway fares. ; i | | | 
amd Co. ancurported wath the London Меин Wire Со. А Smiths, Prof. Sir Ernest Rutherford, P.R S., is to deliver his im 
Let y arab address om S" ho Ploectrieal Sttenitime ios 
Suit hte ord. wire Gee пега Ehre Co, Lid. 9 Село r Tek phone подига! address on Ih. Electrical trueture of Matter, at 
Werka, Peio the Philharmonie Hall on the evening of September Ith, and 
Vae wires Callender's Cable and Construction. Co, Lid the addresses of the presidents of sections wall be distributed 
М.п. тиг. supp’, dr мали, and отоп « ible. м Albins-Barnet, over the week, as before, in order to prevent clashing 
Gi ueque мейоз ККА Callender'*s Cabe & Construction Co, Tw we feat E “al he int Ince | 1 DN ifie io. 
D Biemingham-Riddermunster Western. Кесте Co, Lid. Mon- Wo new Tea ures WI | introduced : а эсе nu D arer, Л! 
Км Нога. D anchester8Sns kport W. ТО Glover А Co, Ltd. Nor- which. short lectures will be given and scientifie exhibits 
tant э Newark S. meN» Ur & Ca. led shown: a n gele , lc exhibitio a Н T^ . > ( Б; = 
К. rens bLirpriph sable St Margarets: Dunkirk Teleyriph Construc- И » . піш Е f; is n i | Td hing im S 
шел Ae Уакас nane Aaa End ment and apparatus manufacturers, which will be open all 
Te (o? 06 exh nge equipment -Clerkenwell General Ebvctrie Co., ttd the Week. 
ee P а E Ven ne pee The list of excursions includes visits to the Lister. Drive 
tae, ib rf ow, р «dav utom etic ele o 6.. . 5 И ve " А ёр | : КК Ё í 
Grecneot and hur Rubber Co., Ltd > Relay Automatic Telephone power station, the works of British Insulated & He Isby Cables, 
бө Lat Fetish dd, Weaethouse, Quyghtibedge, Sharrow, and Be au- Ltd., Port Sunlight (Lever Bros.), and the works of Messrs 
chief SI mens Bon А Co, Lid Subaontracrors for accumu! store: Cammell, Laird & Co., Ltd. 


Chionide Беста оламе Co, Ltd. for charging machines English К RED А E die : 
b.e tes Ca. Ltd ; fur ringing machines. Crompton & Co, Led. One of the popular evening lectures will be delivered by 


Watercube boiler. Post Offic Savings Bank, Spesring Boiler Co., Ltd. Prof. G. W. O. Howe, who will deal with radio developments. 
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A Novel Turbine Arrangement.—4An unusual arrangement 
will characterise the 50,000-kW generating set which Messrs. 
C. A. Parsons & Co. are building for the new Crawford 
Avenue station of the Commonwealth Edison Co. This set 
will consist of three turbines, a 14,500-k\W high-pressure ele- 
ment running at 1,500 r.p.m., a 29,000-kW intermediate tur- 
bine running at 1,500 r.p.m., and a 6,500-kW low-pressure tur- 
bine running at 720 r.p.m. Each will have its separate gene- 
rator, but the intermediate and low-pressure turbines will be 
arranged In tandem on the same bedplate with the generators 
at elther end. ‘Two other sets are already on order for this 
station; from the Amertcan General Electric Co. a 60,000-kW 
cross-conipound machine consisting of a high-pressure turbine 
running at 1,500 r.p.m. and a low-pressure turbine running 
at 1,200 r.p.m., each with its separate generator; and from 
the Westinghouse Electric & Manufacturing Co. a cross-com- 
pound unit of 50,000-kW capacity, consisting of a high-pressure 
turbine running at 1,800 r.p.m. and a low-pressure turbine at 
1,200 r.p.m., each element with its own generator. Instead 
of the usual arrangement all the turbines will be supplied 
with vertical condensers, two for euch unit, these condensers 
standing alongside of the low-pressure cylinders. A steain 
pressure of 590 lb. and temperature of 750 deg. F. will be 
used at the turbines. Provision will be made for re-heating 
the steam at about LOO lb. pressure to a temperature of 729 
deg. F.—£lectricad World. 


A Large Automatic Hydro-Electric Station.—In a recent 
Issue of rower was descrived what is stated to be the largest 
tullv-automade hydro-electric station yet constructed. ‘his 
is a station situated on the Deerfie!d. River in the state of 
Vermont, U.S.A and contains one. 35,000-KVA,  2,300- V, 3- 
phase, 6O-evcle vertical waterwheel generator, operating under 
a head of 210 ft., which feeds a 66,000-V. transmissicn system 
through a bank of transformers and а tie line about 15 
miles long. Power to operate the control devices is supplied 
from a power transformer connected to the local 2,00-V 
feeder, which is supplied. from the station. busbars and 
steps the energy. down to 220. V. The station ìs normally 
started and stopped. by a switch operating at a pre- 
determined time. The plant can. be stopped by opening the 
oil switch at a station (No. 5) in the tie between the plant 
and the main station. If the water in the forebay is below 
a certain level, a float switch opens and shuts the station 
down. The closing of the time switch, with the oil switch 
in station No. 29 clcsed and the water at a level in the fcre- 
bay where the float switch is closed, energises the governor 
solenoid, Which opens a pilot valve on the turbine-gate 
operating mechanisii and allows oil pressure to start opening 
the gates. At the same time the relief. valves and inlet valves 
on the brake cylinder are operated by solenoids connected to 
the governor pilot-valve circuit, releasing’ the brake and 
allowing the generator to start. When the generator comes up 
to near synchronous speed, it is connected to the line without 
field and acts as an induction motor until the field switch is 
closed, when it pulls into step and picks up load as the 
waterwheel gates continue. to open to some predetermined 
position. The total time taken. by the automatic sequence 
from the closing of the time switch to when the station 1s 
on the lime and carrying full load is 85 seconds. 


Bal Friction  Gearing.—' The use of ball bearings to 
diminish friction to the vanishing point is so familiar that 
the idea of using balls as friction wheels for the transmission 
of power 1s somewhat startling; yet this has been developed 
and patented in Sweden by Mr. G. Rennerfelt, and the design 
ot the gearing was described recently in the  merican 
Machinist by Mr. C. G. Nordstrom. Essentially the inventor 
replaces friction wheels as used in planet gearing with ordinary 
steel balls, driving rollers between them which are connected 
to the low-speed shaft, or vice versa; the speed ratio may 
be as high as 8 to 1, or even more, for small powers. Three 
balls are used, serving as a ball bearme of the two-point type 
for the high-speed shaft, the balls being pressed. between an 
outside race and a pinion fastened to the shaft. The low- 
speed shaft carries a yoke on which are journaled three 
rollers, Which make rolling contact with the balls and. transinit 
the pressure from the balls to the voke. ‘Phe necessary pres- 
sure between the balls and the pinion is obtained by an axial 
thrust on the high-speed. shaft. Gears of this type are said 
to have an efficiency of 95 per cent. or mere, and are suitable 
for many purposes Where a small power is to be transmitted. 
In the case of a grinding spindle or drill, the axial pressure 
may be applied. by the action of the tool; in other cases a 
Spring may be used. In one example a friction gear of this 
type 15 applied. to a 2%-h.p. metor, reducing the speed from 
1.250 to 400 r.pam., and taking up a very small space. 


Relative Costs of Generating Systems.—The Sydney 
(N.S.W.) City Electrical Engineer (Mr. H. R. F. Mackay) 
states that many erroneous statements have been made in 
newspaper articles and the speeches of prominent men regard- 
ing the cost of generating electricity by water power or brown 
coal as against the use of black coal. For example, he states 
that one eminent public man recently said that hydro-electric 
power from the Snowy River could be delivered to Sydnev at 
one-twentieth of the cost at which electricity 1s now supplied 
in the city. Mr. Mackay describes this as ‘‘ nonsense,” as the 
onlv considerable saving which could be effected would be in 
the cost of fuel and wages at the point of generation. Power- 


station costs in Sydney in 1922 amounted to 0.446d. per kWh 
sold, whereas capital costs were .458d. рег kWh. As the capital 
cost of developing a hydro-electric scheme would be enormously 
greater than the cost of a steam station interest charges would 
be much greater. He expresses very grave doubt whether 
there is any large hydro-electric scheme in New South Wales 
which it is advisable to develop while the State has hundreds 
of millions of tons of excellent steam coal which can be raised 
at as low a cost as anywhere in the world. _ 

Mr. Mackay suggests that he shall be allowed to refute these 
fallacious statements in the Press. 


Appointments Vacant.—Engineer-in-Charge (£300, not 
£250 as stated last week), for the Borough of Bermondsey 
electricity department; shift charge engineer, meter repairer, 
and sub-station attendants, for the Lancaster Corporation 
electricity works; draughtsman (temporary), for the Wolver- 
hampton Corporation electricity department. (See our adver- 
tisement pages to-day.) 


Industrial Physical Research in the United States.—In 
his recent presidential address to the Institute of Physics, 
Sir J. J. Thomson gave some account of the work he had seen 
during his recent visit to the United States in the research 
departments of some of the great manufacturing firms. These 
laboratories were established in the face of considerable op- 
position, but now the universal opinion appears to be that 
the research department is one of the most profitable in 
manufacturing. concerns, and however great the necessity for 
есопошу, its cost would be the last to be reduced. 

The scale of these laboratories was far greater than any- 
thing we have in this country, and much of the work carried 
out is not merely what might be called development work, but 
is fundamental scientific work, worthy of u University labora- 
tory. 

On the other hand the American Universities do not seem 
designed to produce a large number of men qualified. to take 
up advanced research work. For example, few of the science 
students have the necessary equipment in mathematics, and 
the stern training which a good honours man in a great English 
University has to. go through appeurs to be unknown. The 
system is doubtless good for the average man, but a successful 
research institute requires something more than the average 
man; it needs men with high scientific knowledge. In this 
respect. this country has a distinct advantage, which will be 
very necessary if we are to hold our own in competition. 


Fuel Research.—The Lord President of the Council has 
accepted with much regret the resignation of Sir George 
Beilby, LL.D., F.R.S., after nearly seven years’ voluntary 
service as Director of Fuel Research and chairman of the Fuel 
Research Board. under the Department of Scientific and In- 
dustrial Research. The Foard was established in 1917 to in- 
vestigate the nature, preparation and utilisation of fuel of 
all kinds. | 

The Lord President has appointed Mr. C. H. Lander, D.Sc., 
M.1.Mech.E., A.M.Inst.C. E., to be director of Fuel Research, 
and Sir Richard Threlfall, K.B.E., F.R.S., a present member 
of the Board, to be chairman. The Hon. Sir Charles Parsons, 
K.C.B., F.R.S., will continue his membership of the Board 
for a further period. Sir George Beilby retains his member- 
ship of the Advisory Council of the Department, and has con- 
sented to act as honorary adviser to the Board. 

The following gentlemen have accepted appointment as ad- 
ditional members of the Board :—Mr. R. A. Burrows; Sir 
John Cadinan, K.C.M.G., D.Se.; Dr. Charles Carpenter, 
C.B.E.. D.Se.; Mr. Samuel Tagg; Prof. Sir James Walker, 
D.Sc., LL.D., F.R.S.; and Prof. R. V. Wheeler, D.Sc. 


Electric Locomotive Repairs.—In the American Machinist 
Mr. Frank C. Hudson states that the electric locomotive 
brings entirely new problems to the railway repair shops, 
involving the need of men who understand electric motor 
work, such as winding. armatures, caring. for commutators, 
and the like. But electric motors require much less attention 
than their steam-driven predecessors, and a general overhaul 
can be made in about one-third the time formerly required. 
This is partly attributable to the absence of reciprocating 
parts in the transmission of. power. The substitution of rotary 
motion eliminates the pound on the wheel bearings and en- 
tirely does away with the wear on main and side rod bearings. 
Ancther noticeable effect is the reduced wear on driving box 
thrust-plates and hub-liners, the life being increased from 50 
to 100 per cent. over that of the steam locomotives. 


Report upon Railway Accident.—Major G. L. Hall, R.E., 
has submitted a report to the Ministry. of Transport upon а 
collision which occurred at. London Road Junction, Derby 
(L.M. & S. Railway), on March 30th, between a parcels 
train from London and a goods train crossing the line upon 
which the former was running. There were no fatalities. but 
the rolling stock and track were damaged. The evidence 
showed that the signals were electrically operated and in 
perfect order, but the driver of the parcels train failed to 
observe a distant signal, and the accident was attributable to 
sb fact, and the Inspector places full responsibility upon 
im. 

The Inspector’s recommendations appended to the report deal 
with a question-outside the actual causes of the accident, and 


‘suggest a slight reorganisation of the signalling arrangements. 
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Electric Steel Castings.—The great progress that is being 
tuade by the electric furnace for steel ineiting, both in thia 
country and in America, was made manifest by two papers 
Which were read at the Annual Conference of the Institution 
of Brush Foundrymen at Manchester, on June ]3th, bith, 
and Poth, and the discussion thereon. 

One of the papers, by Major. R. A. Bull, Research Director 
of the Electric Steel Founders’ Research Group of America, was 
on the manufacture of steel castings in the United States, 
There are probably 300 steel foundries being operated at the 
Present time in America, with a combined capacity of about 
two million net tons per year, and the industry classifies itself 
Into divisions as to processes, 

The open-hearth furnace is still pre-eminent, and for certain 
classes of work will probably never be euperseded, but, next 
to the open-hearth furna e, is the electric furnace. The total 
capacity of the foundries making electric steel castings in the 
Umted States is now about 250,000. net. tons per year, or, 
roughly, 13 per cent. of the total steel foundry capacity. 

The development of the electric steel furnace Industry in 
America has been of extraordinary interest. The. first electric 
furnaces to make steel castings were installed in. 1905, when 
99 tons of such castings were produced. [п 1920 this output 
had grown to 175,519 net tons. This year’s output will. prob- 
ably reach, af it does not. exceed that tigure. Expansion of 
this division of the steel industry during the list decade has 
been 2,00) per cent. 

laetora. that. account. for. the development of the electric 
furnace for steel melting in the United States have included 
the product, availability of reasonably priced electric power 
and the high price of coke suitable for use jn converters. 

According to Major Bull, the degree of education that has 
been attained. by American foundrymen in electric melting is 
Variable. The furnace itself has received much study by 
metallurgists and electrical engineers. The electric furnace, 
as commonly found, has an electrically-tlted circular. shell, 
wud has three electrodes piercing the roof. Preference for the 
material in these electrodes is about equally divided between 
graphite and carbon. The use of economisers for the electrodes 
in Atmerica is uncommon, 

There are rather wide varieties of voltages and power inputs 
for Which electrical equipment i8 provided. 

The electric furnace bas become very popular with British 
foundryinen, and in ai paper dealing with British steel founary 
practice in Great Britain, Mr. F. A. Melmoth submitted that 
a marked step forward took place in the etharency of furnaces 
during the last two or three vears of the war. 

Mr. Melmoth urged that the question of fluidity was one 
of great пирогапсе to light steel founders. In his opinion, 
M converter steels are compared, in terms of fluidity, with 
the ага Яса electrie steel produced under a hizhly-basie 
strongly-reducing slag, the converter steel is the more fluid. 
But given a cheap supply of electricity. in the necessary 
quantity, there was no doubt of its success for the purpose. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whethér connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL. Review posted as to their 
movements. 


Mr. E € D Raswrtiss, who has been Commercial Secretary 
at Berne, will be an attendance at the Department of Overseas 
Trade, 35, Old Queen Street; London, S.N, from June 25th 
to Ze. Firms interested in trade with Switzerland who wish 
tor interviews should apply to. the Department (Reference 
oen dae The post ot Commercial Secretary at Berne closes 
down aos fem dune sath, and Mr. Rawls will shortly be 
transferred to another post. 

Mi. В. E. Leeson. formerly of the switchgear department of 
the Metropolitan-Vickers Electrical Co., Ltd.. has recently 
been appointed to represent. Messrs, Ferguson, Pailin, Ltd., of 
Openshaw, in. the North-Eastern area. 

Osang to pressure of work, Mr. E. GARCKE has resiened the 
Chairmanship of the North Metropolitan Electric Power Supply 
Cos, à. postion which he bad held since Их incorporation, but 
he Wall remain a directer, and Sur dames DEVONSHIRE, K.B.E., 
the Granny directer, has been appointed chairman and mian- 
aging director. Mr. W. 1. Manges has resigned his position 
a8 a Чие ег of the company owing toali-bealth, and Mr. E. R. 
SOMES has been appomted to fill the vacanev. 

Mr W (Cows, a member ot the stuff of the British Insu- 
lated v. Helsby Cables; ГИР, vs- presented with a ease of 
cutery, subscribed for by the Helsby май last week. cn the 
селер ol Obs marnage. 

Tne discussion at Middlesbrough respecting chief officials! 
miare ps sU an progrese, On the Ith inst; the General Pur- 
pows Comnattee submitted a recommendation to the Council 
that no change should be made im the salaries of the electrical 
en,ineer and frammwave manager, amongst others, but the 
Whole of the recommendations were referred back, the opinion 
being strongly expressed that the special sub-comnmittee which 
had bad the matter in hand had not carried. out its duty, 
When the matter came before the General Purposes Committee 


board. of. directors. 


again on the 15th jnst., it was moved that the recommenda- 
tions should be re-atirmed, but on a vote the principle af a 
percentage reduction was carried. An attempt was made to 
carry à cut and dried. table of reductions, but the meeting 
would not 4pprove this, und the cases were gone mto one py 
one. [t was decided to recommend that the salaries of the 
electrical engineer (Мг. R. H. Scotson) and of the traniways 
manager (Mr. H. Jeken), each amounting to £693 per annum, 
should be reduced by 5 per cent. 

Mr. рахе SINCLAIR, general manager of the British Insulated 
and Helsby Cables, Ltd., has been appointed to a wat en tne 
He will continue to act as general mau- 
ager of the company. 

A financial daily paper states that Mr. Barrington Hoorre, 
C.B.E., has been appointed Controller of Publicity to the 
British Empire Exhibition, in succession. to Mr. W. S 
Crawford. s 

On the occasion. of their golden wedding, Sir ARTHUR and 
Lady Dorman, of Middlesbrough, were presented by the em- 
ploves of the Dornan Long group with a set of god 
candelabra and an illuminated address. 

Mr. J. P. CRow THER, electrical engineer to Worksop U.D.C., 
Who has been appointed on the staff of the Yorkshire Power 
Co., was recently thanked by the Council for the abihty di~ 
played during the many years he has been at the head of the 
Worksop undertaking. Mr. Crowther's resignation at Werk- 
sop takes eflect from June ЗИВ. For the next few months his 
address will be Sherwood Lodge, Worksop. 

| ieut.-Col. P. W. DALTON, who in 1014 commenced practice 
as а consulting engineer on his own account, but became 
engaged on." work of national nnportance " which absorbed 
the whole of his energies, has now resumed practice in his 
private capacity. Col. d’Alton has had an extraordinarily 
varied and at tines exciting experience as an engineer, and 
was successively engineer-in-chief cf the London Electric 
Supply Corporation, Ltd., and of the Central London Railway, 
and chief mechanical engineer to Messrs. Dick, Kerr & Co., 
Ltd. In 1916 he was appointed chief engineer to the Valuation 
Advisory Committee, and held that office until the сое 
was dissolved in 1921; in that capacity he was responsible for 
the inspection of about 1,500 controlled establishments, and 
for wiritings-olT against excess profits duty upon capital expen- 
ditures amounting to nearly 200 millions sterling, the recor 
mendations of his deparftinent being in every case accepted by 
the authorities and by the controlled owners. Col. d’Alten 
then undertook an important mission which oecupied him in 
Buenos Aires for a twelvemonth (South America was often the 
scene of his activities before the war). His many friends will 
join. with us in wishing him success in picking up the threads 
which were severed by the war. 

Obituary.—Sik Henry Primrose.—We regret to record the 
death, at the age of 77 years, of the Rt. Hen. Sir Henry 
Prinrose, K.C.B., &c., who was chairman of the Pacitie Cable 
Board from 1907 to 1914. 

Mr. С. RaTHSsoNE.—The death has taken place. at the вде 
of 73 years, of Mr. Charles Rathbone, of Wiilington, Kelsall. 
Cheshire, who for many vears had supervisicn of the electric 
lighting: installation at the residence of the late Right. Hon. 
Jaimes Tomkinson, M.P. 

Will.—The late Stk Bowarp Greex, late chairman ef E. 
Green & Son, Ltd., Waketield, left £772,545 gross and. £762.N4 
net personalty. 


NEW COMPANIES REGISTERED. 


F. W. Lamp Co., Ltd. (190,652).—Private company. 
Registered June Ehh Capital, £1,000 in £l shares. To carry on th- Bo». 
mss ol import and export merchants and agenis for the importa son and 
exportation of electric lamps, Ае. The subscribers teach wih om store 
arec- В. Agazar, 11, St. Mary Asc, E.C., merchant; N. Sehatield, 27, Fors ji 
Road, E. Crovdon, solicitor's «clerk, The first. directors are not n saad 
К. gist red office :; M, St. Mary Ane, ELC.A. 

Rez. 


Ventimotors, Ltd. (190,625).—Private company. 
tered June Rih. Capital, £24,000 jo £L shares. To adopt ап утуп te- 
tween J. Gardner and F. J. Nettléfold, and to carry eo the busiesss olee- 
terins, elecirical and. mioehbaniceal engineers, suppliers {сеа te 
ight. he d, Sound, mede power, or other purposes, Ihe subs ribsrs fama К 
are share) are: F. J. Net fold, 1, Сатым Gates NW B, peot; € H. 
Montgomery, Огап, Else, Hens, (engineer. Phe fi s grene 
wreck o UC. Foirholme, С. H. Montgomery, and €, IP Whine, Ө оң. 
cation, £100 shies, Reinuneration (6 wseept managing dirscet, af ani) as 
hvd by the company. Registered otc: Friors House, Nw Bread Street, 
EC. 

Sheffield Wireless Depôt, Ltd. (190,53), — Private com- 
pons Regiscered June llth (€ pital, £101,000. in £I shor s Fe equite 
Pusiaess of o winds apparatus deter now carted on s раге Jue 
jw 178, Norfolk Street, Sheffield, as the © Wipe lees Soper [> pot LE f. 
directors ar Margaret Jackson, 989... Мил Red She ROS 1 F 
lh^orn loo, 34. Hurter Road, Hill*borouch, Sh ff. fd Qu.'5fti. Sun £i 
Коцето cher. 178, Norfolk Street, Sb m dd. 


Westminster Tool and Electric Co., Ltd. (190,533). Pri- 
vate company, Registered June Rth. Capital, €8.000 in £l shores ‘slw 
founders’ and. 7,900 ordinary), To acquire the business currkd on bs X P 
Налат, AL Lo Pater, and. Jo Williams at 106, Putney Ridge Коз, SW. 
as the * Westminster Tool and Electric Co," and to cares өп the bava s 
of manufacturers. of, and dealers in all kinds of electrical and mese hueso 
drills, grinders, blowers, tools, and app ances, Хе. The flest directors are. - 
Н E Duwson, R, Walpole Gard ms, Chiswick, WA: \ P Н.т, à doodle 
Road, SWG; A L. Lester, no address piven; H. H. Walliams, no руз 
koen; J. Williams, no address guen. Qualification (oxcepl suh. nomi irs 
10) ordinary shares Remuneration (except managing director) as hund br 
the çumpans. Solicitors: Fladgate & Co., 18, Pall Mall, SW. 
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Thornton & Vowles, Ltd, (190,587).—Private company. 
Registered June llth. Capital, £2,000 in £1 shares (1,000 7 per cent. prefer- 
ence and 1,000 ordinary). lo carry on the business of manulacturers of, and 
dealers in wireless apparatus of all kinds. "he subscribers (each with one 
shure) are: G. E. Vowles, ‘St. Leonards, Hooley Street, Sherwood, Not- 
ünpham, electrician; J. Thornton, 42, Lridgford Road, Wost Bridgford, 
Notts., electrician. The subscribers are to appoint the first ^. directors. 
Qualification, 100 shares. Solicitors: Acion, Marriott & Simpson, Nottingham. 


Radio Transformer Co., Ltd. (190,622).—Private com- 
pany. Registered June 12th. Capital, £1,000 in £1 shares. To acquire. the 
business now curried on by E. H. Norton at 3, Stanwell Street, Colchester, 
as the ** Radio Transformer Co.,"" and to carry on the business of manu- 
facturers of wircless sets, electrical equipment, and component parts thereof, 
&c. The permanent directors are :— Е. H. Norton, 7, Constantine Road, Col- 
chester; S. F. Dodson, 204, Maldon Road, Colchester. Qualification, £3. 
Kemuneration, £290 рег annum, divided between them. Registered. office : 
J, Stanwell Street, Colchester, Essex. 


Armature and Engineering Co., Ltd. (190,529).—Private 
company. Registered June Bth. Capiial, £1,000 in £1 shares. To carry on 
the business of motor, electrical, mechanical, lighting, heating, and general 
engineers, carriers. and transport. agents, armature winders, &c. The first 
directors are ;:—J. Marsden, 4, Windsor. Road, Newport, Моп,; А. Roxburgh, 
2, Rossiter's Hill, Frome; J. Lawson, " Shirley," Weymouth Road, Frome; 
НП. W. Nicholds, '* The Cloisters," Perrvmead, Bath. Qualification, 100 
shares. Remuneration (except managing director) as fixed by the company. 
Secretary: б. B. H. Rice. Registered office: Sydenham Works, Lower 
Bristol Road, Bath. 


Neon Lights (1923), Ltd. (190,702).—Private company. 
Registered June 15th, Capital, £30,000 in £l shares. To enter into an agree- 
ment between Neon Lights, Ltd, and G. M. Williams of the first part, 
W. Н, Walton and F. S5. Phillips of the second part, and the company of 
the third part, and to carry on the. business of manufacturers, factors, dealers, 
and merchants of, and agents and advertisement contractors for. neon. lamps 
and lights and any electrical, scientifie, mechanical, or other device, whether 
with or without neon lamps, tubes, and pas, &e. The subscribers (each wish 
one share) are :—G. К. Bowell, 30, Amwell Street, E.C.1, solicitor's clerks 
H. Mowat, 39, Fase Road, West Ham, L.15, secretary. The subscribers are 
to appoint the first. directors. Qualification, £100. Secretary: G. F. Lynn. 
Registered othce: 6, Old Jewry, Е.С, 


Amalgamated Wireless (Australasia), Ltd. (2.226 F).— 


Particulars filed on June Bth, pursuant to Section 274 of the Companies 
(Consolidation) Act. The company was incorporated. in New South Wales, 
The British address is Room 421, Australia. House, W.C.2. F. A. Hunter, 
radio engineer, of 66, Comeragh Ro d, West Kensington, S.W., is authorised 
to accept service. No memorandum of Articles of Association. or list of 
directors filed yet. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electricars, Ltd.—Satisfaction in full on May 8th, 1923, 
of debenture dated February ith, 1921, securing £25,000, (Liquidator ap- 
pointed February 27th, 1923.) 


Watford Electric and Manufacturing Co., Ltd.—Satisfac- 
tion in full оп May 3l«t. of debentures dated January 24th, 1923, securing 
45.000. 

(a) Debenture dated Мау 31st, 1823, charged on the company's undertaking 
and property, presint and future, including uncalled capital, subject, аз to 
freehold) property, to prior mortgage for £25,000 Holders Mrs. E... A. Wilson, 
Friern Hous’, Clarendon Read, Watford. (b) Particulars filed of £4,000 second 
debentures, authorised Мау ЗІМ, 102$, charged on the company's undertaking 
and property, present and future, including uncalled capital (subject. to. above 
топнане and debenture). 


Isaacson & Brown, Ltd.—H. C. Mundy, of 135, Auckland 


Row, Шога, E., was appointed receiver. and manager on June Bth, 1923, 
under powers contained in. debentures dated January 23rd, 1913. 


J. Parkinson & Co, (Leeds), Ltd. (formeriy Culkin and 


Parkinson, I,td.).—D. D. Perkins, of 26, East. Parade, Lecds, was appointed 
receiver on Moy. Зы, 1923, under powers contained in instrument. dated 
January Lath, 1922. 


Farndons Electric, Ltd.—Particulars filed of £2,750 de- 


bentures authorised. May 17th, 1923, charged on the company's. undertaking 
and property, present and future, including uncalled capital, the whole 
amount being now хус], 


Perfecta Seamless Steel Tube and Conduit Co. (1923), 
Lid.—Particulars filed of £30,000. debentures authorised Мау 24th, 1923, con- 
scituting a specific charge on present: freehold and leasehold lands, tene- 
ments, and hereditaments and a floating security on the company's. under- 
taking and property, present and future, including uncalled capital, the. whole 
amount being now issued. 


Whitstable Electric Co., Ltd.—Issue on June Gth, 1923, 


of £1,000 debentures, раге of a series already repistere 


Fuller’s United Electric Works, Ltd.—Particulars filed of 
£200,000. debenture stock authorised May 7th, B23. and covered. by trust 
deed of even date, charged on the company s. undertaking and property, 
present and future, including uncalled capital, but excluding specittcally- 
charged premises, wz., freehold land. at Chadwell H ath, Пет, and all 
buildings, fixtures, fixed plant and machinery thereon, the amount of the 
present issue. being £180,000. Trustees: Sir Arthur Whinnev, K.B.E., 4b, 
Frederick's Place, E.€.; and Lt.-Col. J. B. Neilson, C.M.G. D.S.O., 5, 
Walbrook, E.C. 

Satisfaction in full on May 17th, 1923, of debentures dated October 11015, 
1921, securing £13,000. 


Napier-Kimber, Ltd.—Debenture charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital, dated June oth, 1925, to secure all moneys due or to become due 
from company to Llosd's Bank. 

H. E, Steel, Ltd.—Particulars filed of £20,000 debentures 
authorised Мау Зи, 1923, charg-d on the company's. undertaking and 
property, present and future, including uncalled capital (Gf any), the amount 
of the present issue being £18,000. 


Holmes & James, Ltd.—Issue on June 4th, 1923, of £500 


debentures, part of a series already registered. 

Phonopore Construction Co., Ltd.—F. R. H. Robinson, 
of 14, Vicarage Gate, Kensington, W.8, was appointed receiver and manager 
on June 9th, 1923, under powers contained in debentures dated June 16th, 1917. 

Chipping Norton Electric Supply Co., Ltd.—Satisfaction 


in full on May Ist, 1923, of mortgage debentures dated November 12th, 1914, 
securing £4,000. 


© (ITY NOTES . ` 


5 Mr. P. S. Austen, who presided on June 

British Electric 15th over the annual meeting, said that a 
Tractión trust company such as the B.E.T. did not 
Co., Ltd. offer much subject inatter for an interesting 
speech. When he had told them that the 

company during the past year had done a little better than 
last year and that they were able to recurnmend the payment 


of a dividend of à per cent., whieh was the first at that rate 
for sonne years, he had told them all he really believed to be 
interesting. They had made a considerable alteration in the 
forin of the protit and loss account with the object of simplify- 
иш it so that ut a glance they could tell exactly what they 
had earned during the year without any reference to the 
carry forward, "Ihe way they had dealt with the balance 
forward was to carry it to an “undivided profits account.” 
That account now consisted of an accumulation of profits 
which had all paid income tux, and which belonged to the 
shareholders and were ready to be used for any purpose for 
Which an ordinary balance forward was available, including 
(and this was very important) distribution. amongst share- 
holders. During the year they bad redeemed about £60,000 
of their debenture stock, and the discount on that amounting 
to £12,000 had been applied to reducing the value of their 
securities. dn addition to that they had realised a consider- 
able profit, about £70,000, from sales of securities and that 
had also been applied to the reduction in stocks. The com- 
pany, although it was now a trust company, was to a very 
large proportion. composed of securities of electrical under- 
takings. Their Auckland undertaking had been mentioned on 
several occasions and he thought this would be the last time. 
Some vears avo the undertaking was sold to the city, and 
bonds from the city were received In pavinent. These bonds 
had now been sold at a price which gave the company a very 
satisfactory profit, and the greater part of the money was 
received just at the end of their year, which accounted for the 
unnecessarily large cash balance with the bankers. The Shrop- 
shire, Worcestershire & Staffordshire Electric Power Co. had 
entered into an undertaking. with the Electricity Commis- 
sioners to build a super generating station, the initial capacity 
of which would be 15,000 KW. — £70,000 had been lent by the 
Treasury at 54 per cent. interest per annum, repayable by 
annual instalinents extending over 30 years. No cash was im- 
mediately required from this company, and it would not really 
be necessary for him to mention it were it not that if the new 
undertaking succeeded. there was every prospect of extensions 
requiring financing, of which they would no doubt bear a part. 
Turning to their electrical undertakings as a whole, in the 
tramway and omnibus department the receipts for 1922, com- 
pared with those of 1921, were obviously affected by general 
trade depression, unfavourable weather, reduced railway fares, 
the engineering lock-out (although in 1921 there was the 
miners’ strike), competition and some reduction in fares. 
That was а fair jist of maladies to suffer from in one year, 
and all that they had to set against them was a reduction in 
expenses. In the result, their profits were about 20 per cent. 
below those of the previous year, and on the whole he was 
quite satisfied to get gut with 20 per cent. In the electricity 
supply department the trade depression for the first months 
of the year caused a diminished demand for electricity, but 
the demand increased during the latter purt of the year, so 
that the result was that more energy was sold than in 1921, 
but at a lower average price. The interesting feature of this 
Was the improvement which took place in the small electric 
light undertakings, of which they owned a fair number. In 
pre-war times these companies were strangled by the low rate 
which they were obliged to charge. To-day, they were allowed 
to charge a fair price for the electricity which they provided, 
und the result was that they could now earn a fair return— 
or perhaps, a moderate return—on the capital invested. A 
curious result of this increased price was that more energy had 
been sold. It was really not unfair to кау that the increased 
charges had conferred a benefit both on the companies and 
on the public, The companies had been enabled to develop 
their businesses, and as a result a great many people were’ now 
being supplied. with electricity who were deprived of. it pre- 
viously. Пе was dealing with their. federated companies— 
the companies for whose management they were solely re- 
sponsible. ‘Taking these federated companies as a whole, there 
was at the moment no visible reason why the present year 
should not show an improvement on the past. Ая regards 
trainway and omnibus companies, during the first three 
months of the vear the results, compared with those of the 
previous period of 1922, showed a substantial increase in all 
sections. This indicated, of course, that the results for the 
Whole vear should be better than the last, but all sorts of 
things might happen. [n past vears criticism had been made 
by shareholders of the way in which they were aecustomed 
to present their list of securities. They had gone into that 
very carefully and as a result, in the list now published, thev 
gave their exact holdings, and thev had been classified ac- 
cording to the method employed in the Stock Exchange Finan- 
cal List. So far as he knew, no other trust company had 
ever used this method of publishing its list. He thought it 
would give the shareholders a better idea of. what they were 
holding than any other arrangement... They (had yurehased 
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during the year a considerable amount of new securities, and 
at the moment they showed a handsome protit. All the »ecuri- 
ties of the class which they purchased had gone up. Although 
10 was nice to know that it they now sold them they would 
show a handsvine pront, it was not an unmixed blessing, for 
they had a good deal of money to invest and they could not 
buy at unything like the prices paid a year ago. 

Mr. E. Garcke seconded the motion, and the report was 
adopted. 


The folowing communication was issued 
India Rubber, to the shareholders under date June loth, 
Gutta Percha 1:21: ©“ As more than six months have 
and Telegraph elapsed since the general meeting in 
Works Co., Ltd. November last, the directors wish to give 
a short report to the shareholders on the 
present position of the company. The turnover in our general 
rubber business has increased in a highly competitive market. 
There 15 a large and increasing demand for the ^ Silver King ' 
golf balls, both at home and abroad, as well as for our plav- 
mg balls generally. Our new motor-car tyre, the ^ Flexicord,’ 
is slowly extending its sale, and when it is found possible to 
supply a more numerous assortment of sizes 16 should. com- 
mand a jarge amount of popular. favour in spite of keen 
foreign competition, Our new ship, the Sileergray, has nearly 
counpleted ber conversion into a calde steamer, and will soon 
be ready for active work. The company has secured one or 
two favourable orders for the manufacture of submarine cable. 
Altogether the position has been gradually improving, but the 
directors regret that they are unable to recommend the pay- 
ment of an interin dividend on the ordinary shares. The half- 
yearly dividend on the preference shares will be paid on July 
2nd.” 
In moving the adoption of the report 
United Electric and accounts (vide Eurec. Rev., June 15th, 
Tramways of p. 917) ut. the annual meeting on June 
Montevideo, loth, Sir George A. Touche, Bart., said 
Ltd. that the gross receipts for 1922 were the 
ehbighest in the history of the com- 
pany, in spite of a strike during the year and 
adverse weather conditions. At the same (ипе these 
receipts were inadequate; an increase. in the net ın- 
come Was more than counterbalanced by a loss on exchange. 
The proceedings taken by the company and Га Transathintrea 
jointly, «ашы damages frotu the municipality for the for- 
cible seizure of the companies! property during the first half 
of 19022, were nearing completion and. the tribunal's decision 
was expected. this year. [n the meantime the increases. of 
wages given to the employes by the inunicipality were being 
continued, without prejudice to the company's claim. They 
were still awaiting sanction to an increase of tariffs, altbough 
the principle had been approved by a Government Committee 
four years ago. Since that time numerous additional burdens 
had been thrust upon the company and it had not been given 
the means to meet them. An unsatisfactory measure grant- 
ing increases had passed the Chamber їп 1022, but this was 
not yet law. ‘These increases would not produce the equiva- 
lent of the charges which bad been imposed upon the com- 
pany, and moreover would only last for three years, whereas 
the additional charges were permanent. The chairman re- 
ferred to happenings in Puenos Ayres as an example of the 
ditheulty whieh tramway companies encountered. when they 
endeavoured to secure justifiable increases. In conclusion, he 
stated that it had been necessary again to encroach upon the 
balance. brought forward in order to meet the full preference 


dividend. 
The annual meeting was held on June 
United River 12th, Sir Frederick Green, К.В.Е., presid- 
Plate Tele. ing. In presenting the report and accounts 
phone Co., Ltd. («lich were reviewed in our issue of June 
мі, p. 905) the chairman eaid that the 
principal cause of the increased revenue was the connecting-up 
of a large number of subscribers during the latter part of 1921. 
At the same time, expenditure had also mereased and the 
profit, although greater than that of 1421, was insuticient to 
meet the dividend upon the ordinary. share capital, and 
accordingly £5,600 of the amount brought forward from the 
previous sear мах being utilised for the purpose. Although 
the expenditure in London. showed an increase of some 
Koo this was actually smaller, ag in MRE ЗО was 
received. on account. of. tax rebates. The. expenditure upon 
new plant during the year amounted to £511,221, the bulk of 
Wineh was taken up by four new automate exchanges in the 
aty of Buenos Avres, opened in February. last, extensions in 
the cities of Roasino and Cordoba, and the connecting up of 
new sub weribers throughout the system. An item of £44,918 
appeared an the. balance sheet as " real estate's this was 
represented by. pavinents in. respect. of buildings. erected in 
Buenos Avres to accominodate. the new equipment, and the 
purchase of manor buicinzs and stes; The loan of £17,000 
shown as due to the bank was part off in January. The re- 
serye uccount remained. at the sume Праге £006, RS. Since 
the last meeting the sanction of. the Argentine Government 
had been obtiuined to qnereascd rentals in Buenos Ayres and its 
suburts by $5 per dine per quarter, The accounts were little 
alfected by this, as itt did not take effect until November hist. 
‘The Government, however, had been prevailed upon by certain 
trading groups to appoint a camimittee te inquire into the 
Working of the telephone service; the company welcomed any 


examination, as it would go to prove the necessity for an- 
creased charges, The granting of the increase inveived the 
condition. that 14,000. subscribers then awiiting conne tion 
should be provided for by October next, and прва 
equipment to the extent of £500,000 was ordered, and alte ash 
the manufacturers were doing. their utmost it would tea 
ditheult task. The increase in the number of telephone 
stations during the year under review was somewhat siati, 
and amounted to only 3,091, bringing the total up to Ню res» 
This was due to the seareitv of plant, and it was felt. that no 
further capital could be asked for until the тигез fites 
had been sanctioned. This having been done, an issue of 
ordinary shares was made in February, and it was hoped ard 
believed that the Increase in business which would fol oss 
would enable the usual dividend to be maintained. in spite «t 
the larger capital. The new equipment would. exhaust the 
capacity of several of the exchanges and. to provide for the 
future new buildings would have to be erected and equipped. 
Before fresh capital was raised for this purpose, however, the 
maintenance of the. present dividend must be assured, and the 
Government must permit the continuance of equitable tarts. 
In conclusion, the chairman referred to the death of Sir Jobn 
Gavey and the appointment of Mr. Percy Brailsford ач хоп 
to the Board. 


The net profit for 1922, after providing 
Madras Electric for loan and debenture interest and mnk- 
Supply Corpora: ing fund, depreciation, and renewals and 
tion, Lta. reserve for Corporation and. [ndian ime cre 
taxes, amounted to £21,959 (адас 
£26487 for 1921) £9,725 was brought forward. \ 
dividend of 8 per cent., free of tax, on the ordinary shares (the 
same as for 1021) is to be paid, and £5,038 15 carried. forward, 
The conversion of the rupee at the rate of Is. 4d. has been 
reverted to and the smaller net revenue 15 due to the exchange 
adjustment. According to the Financial Times, the deve iope 
ment of the business is quite satisfactory, the ainount ef 
energy sold and the rupee profit having both shown substan- 
tial increases during the year, The working of the tramways 
showed, after. providing for debenture interest and мока 
fund and corporation tax, also £10,000 for depreciation. and 
renewal fund, an available balance (including the аши 
brought forward) of £17,546. A dividend of 7 per eent., free 
of tax, was paid on the ordinary shares, which are owned by 
this company, and £7,538 was carried forward. 


Further reports of Italian electrical сого- 


Italian panies on the working for the pa-t year 
Electrical show that the Società Мола di Elett- 
Companies. — ricità of Rome was able to. distribute fu 


lire per share on its 000,000. lire. capitis, 
the Società Anglo-Rotmana per Vllluminazione di Roma, frein 
Increased profits of 4,569,701 lire, declared a dividend of ~ per 
cent. on its 75,000,000 lire capital; the balance of the Sour tà 
Lagure-Toscana di Elettricità of Leghorn allowed of a dividend 
of 15.30 hre per share; the shareholders of the Forze 
Hidrauliche delle Appennino Centrale of Pistoia (capital 
4,000,000 lire) received 9 lire per share from the net pronts 
earned of 285,500 lire; and the Società [dreclettrica. Lazure of 
Spezia (capital 6,400,000. lire) distributed 8 per cent. 

The continued drought seriously atfected the working of the 
Officine Blettriehe Genovesi of Genoa, necessitating a «ег 
able production of. steam-generated current. 1t also had tne 
effect of pushing forward the construction of the new water- 
power plant on the Molare, whieh was expected to be абе to 
start 1n the course of the present vear. The net profits earned 
totalled 1,576,115 lire, which allowed of a dividend of ò per 
cent. on the company's 20,000,000. capital, 

The Società. Idroelettrica. Val Brenta (Bassano)—cagatal 
2,500,000 lire—earned a net profit of 133,174 lire. 

The Società Idroelettrica. Ligure Meridionale of Genoa Capi- 
tal 590,000 lire) realised ап available balance of LOS TSE lite 


The directors’ report for the. усаг ended 
December 31st, 1922, states that the гези 
of the company's operations, after dedu t 
ing interest und. amortisation due on the debentures of the 
Companhia Carris de Ferro de Lisboa, and after the рахметі at 
£24,515 interest on and. redemption of the debentures of the 
company, and also the pavinent of London expenses and direc 
tors remuneration, is a profit of £9,745. This is саст | 
from the balance of loss brought forward from the previens 
year (£48455), leaving a sui. oof £88,708 to be сакы 
forward to the debit of the current year's. profit and oles. 
account. During the past. year the таалал саттен 
5. STA passengers, ав compared with S626312 ain the pre- 
vious year, and the. receipts. rose. from E. DT) bere te 
Esc. 10,005,474. Labour troubles seriously interfered with 
operation during the early part of. the year, and a redneed 
service Was гип for mx weeks ander Government protection. 
In August there was a general strike, bringong about a Te- 
duced service for a period of nine days. To meet the continued 
fail in the exchange the company мах authorised to apere tee 
its tarifs in April and again in December. The rate of ev 
change fell from 4 7-lod. to 3 TP 32d. per escudo dunrg the 
year. Althouch the increased. tariff? caused an improve ent 
in the financial results the profits that сап be earned: urder 
exiting conditions аге still unsatistactory, and it as hoped 
that in. the near future a further increase will be регине. 


Lisbon Electric 
Tramways, Ltd. 
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This will enable the company to provide for the restoration 
of the depleted reserves, the replacement of worn-out or obso- 
lete plant, the arrears on the preference shares, and a return 
on the ordinary shares. The meeting is to be held on June 
27th. 


Calcutta Tram. 
ways Co., Ltd. 


The revenue for 1922, including in- 
terest on investments and deposits, less 
tax, was £105,235, plus £12,045 brought 


forward. The accounts have been made up on the 
basis of the par value of the rupee, 1з. 4d.; for 
1921 the basis taken was Уз, so that comparisons 


are not possible. After meeting interest and dividend pay- 
ments, and putting to reserve for depreciation £45,000, to staff 
provident fund £1,845, and paying 5 per cent. on the ordinary 
shares for the year, free of tax, £1,327 is carried forward. The 
traffic receipts were Rs 56,14,434, an increase of Rs 15,94,150, 
or 39 per cent. over 1921. This is partly due to the fact that 
receipts for that year were affected by the strike, while “1922 
benefited by enhanced fares which came into force in Feb- 
ruary. Indian working expenditure shows an increase of 22 
per cent., mainly due to the enhanced cost of coal. It is pro- 
posed that both preference and ordinary shares of £5 each be 
sub-divided into shares of £1 each. 


The Enfield Ediswan Cable Works, Ltd. 
—The list was to close on or before Wed- 
nesday in an issue of 200,000 74 per cent. 
cumulative preference shares of £1 each, of which the direc- 
tors and their friends had underwritten 86,000. ‘The auditors’ 
certificate shows that the trading profit for the vear ended 
June, 193), was £18,310; 1921, £5,657; 1922, £38,296; and for 
the nine months ended March, 1923, £30,022 (estimated for 
the whole year £40,000). The prospectus was accompanied 
by a circular giving a lengthy list of Government depart- 
ments, corporations, collieries, tramway, and railway com- 
panies which have been supplied with cables by the 
company. The proceeds of the present issue will be utilised 
in extensions to the existing plant to cope with the company’s 
increasing trade, in the erection of a mill for rolling copper 
rod and strip, and in the installation of plant for the manu 
facture of '' super-high-tension " cables (the approximate cost 
of such additions amounting to £50,000), in paying off a loan 
by the company’s bankers, amounting on March 315 last to 
approximately £79,000, which has since been substantially re- 
duced, and for further working capital. The erection of the 
rolling mill will enable the company to produce its manu- 
factures direct from the copper ingot, thereby effecting a very 
considerable saving in cost and giving the company a more 
independent position regarding supplies than hitherto. The 
directors are of the opinion that, apart from being in a posi- 
tion to cope adequately with increasing orders from the Gov- 
ernment and municipalities, it is essential that the capacity 
of the plant be increased in order to enable the company to 
participate in the heavy demands for all classes of electric 
calle which the approaching inportant electrification schemes 
of the railway companies and other industrial concerrs are 
expected to bring about. They are satisfied that the nroceeds 
of the present issue can be profitably employed. 


Prospectus. 


Rees Roturbo Manufacturing Co., Ltd.— According to the 
Financter the accounts for the 13 months ended September 
30th, 1922, show a credit balance, including £1,567 brought 
forward, of £5,341, which is to be carried forward. £1,657 
bas been added to cayatal expenditure for patterns and loose 
tools. On September 4th the Rees Roturbo Development 
Syndicate returned 198. per share to its shareholders. As this 
company owned 15,994 shares it received £15,194, which was 
used for repayment of an equivalent amount of loan. Loans 
have been reduced to £9,900. 


South American Companies.—The Financial Times of June 
18th contains particulars of the scheme that has been arranged 
for associating the interests of the Argentine Tramways and 
Power Co. with those of the Cordoba Light, Power & Trac- 
tion Co. Ап exchange or purchase of the debenture stock 
and shares of the Argentine company for debenture stock and 
shares of the Cordoba company is proposed. Mr. W. S. Poole 
(the chairman), and Mr. C. R. Hoare (a director of the Argen- 
tine Co.), are to be elected to the board of the Cordoba Co. 
The third director of the Argentine Co., Mr. H. F. Gunning, 
will retire. 


Manaos Tramways & Light Co.—Meetings of holders of 
the 5 per cent. first dehentures and of shareholders are called 
for June 25th to consider a scheme for increasing the deben- 
ture interest from 5 per cent. to 7 per cent. (non-cum.) and 
allowing for a higher rate according to the profits available 
after 7 per cent. is paid. 
to arrears of interest and sinking fund up to April 30th, 1923. 


Edison Swan Electric Co., Ltd.—4According to Wednes- 
day's financial papers it is proposed, under the company's 
capital reduction scheme, to reduce the £1 ordinary shares 
to 4s. each. The preference shareholders are to sacrifice their 
arrears of dividend and participating rights as well. In return 
the holders are to have the interest raised from 7 to 74 per 
cent. If agreed to, the scheme will provide for this increzse 
to date from June, 1923. 


 —— = ante - Qo —— 


The holders will waive their claim. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 159 :— 

Babcock & Wilcox, Ltd.—2,148,828 ordinary shares of 21 each, fully paid, 
Nos. 2,148,829 to 4,297,656. 

Application has been made to the Committee to allow the 
following to be otflicially quoted : — 

Lancashire Electric Light and Power Co.—75,000 6 per cent. (income tax 
Iree up to 6s. in the £) cumulative convertible first preference shares of £l 
each, Шу paid, Nos. 465,026 to 540,025. 

Waygood-Otis, Ltd.—The profit for the year ended 
March 3186 amounted to £49,864 (against £77,360 for the pre- 
ceding year), while £22,340 was brought forward. Out of the 
resulting total of £72,204, £20,000 (against £40,000) has been 
placed to reserve accounts, £3,000 (against £5,000) to pensions 
fund, and after paying the preference and interim ordinary 
dividends, it is proposed that a final dividend of 54 per cent. 
be declared on the ordinary shares, making 8 per cent. for the 
year (the same). The balance of £17,004 is carried forward. 
For the preceding year a bonus of 2 per cent. was also paid.— 
The Times. 


Ransomes, Sims & Jefferies, Ltd.—Net profit for the year 
ended March, 1923, after making provision for depreciation, 
bad and doubtful debts and interest on debenture stock and 
deposits, was £5,895, plus £42,059 brought in, making £47,954. 
During the year trade conditions, both at home and abroad, 
continued to be unfavourable, and it has been necessary to 
transfer £70,000 from general reserve to meet further fall in 
value of stock-in-trade. The directors are unable to recommend 
dividend on ordinary shares or on preference shares far 18 
months ended December 3186, 1922. Stocks of manufactured 
goods and raw inaterials have been valued at or under cost.— 
Financial Times. 


Belgian Electrical Companies.—The following two com- 
panies have increased their capital: Societé Internationale 
d'Energie Hydro-électrique, from 90,000,000 to 125,000,000 fr. ; 
and the Société d'Electricite de l'Ouest de la Belgique, from 
5,000,000 to 11,000,000 fr. 

The Société Anonyme Electrogéne (Antwerp) has reduced its 
capital from 600,000 fr. to 400,000 fr. 


British Columbia Telephone Co.—4Accounts to March 3lst 
show, after providing $631,762 for depreciation, but before 
providing for debenture service, an available sum of $443,050. 
Dividends of 8 per cent. have been paid, and $69,397 trans- 
ferred to surplus. 


Globe Telegraph and Trust Co., Ltd.—The net revenue for 
the year ended May, 1923, after deduction of expenses, was 
£342,325, plus £20,854 brought forward. Dividends amount- 
ing to 10 per cent. absorb £79,680, leaving £44,914 to be 
carried forward. 


James Keith & Blackman Co., Ltd.—For the vear ended 
March 31st, 1923, the directors recommend a dividend on the 
ordinary shares at the rate of 74 per cent., free of tax, carry- 
ing forward £6,120. 

Falkirk Iron Co., Ltd.—Dividend of 5 per cent., less tax, 
making 10 per cent. for the year. £37,217 carried forward, 
subje-t to taxation. 

Ferranti, Ltd.—Dividends of 6 and 7 per cent. on cumu- 
lative and non-cuinulative second preference shares respec- 
tively are announced. 


West African Telegraph Co., Ltd.—Dividend of 4 per 
cent., free of tax, carrying forward £2,417. 


Victoria Falls and Transvaal Power Co.—The directors 
announce a dividend on the ordinary shares of 8 per cent., 
less tax, in respect of the year ended December 31st, 1922. 


Anglo-Argentine Tramways Co., Ltd.—Interim dividend 
of 3s. per share, less tax, on the 6 per cent. cumulative 
second preference shares, for the half year ending June. 


Notting Hill Electric Lighting Co., Ltd.—An interim divi- 
dend of 4s. per share, tax free, on the deferred shares is 
announced. 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 33 
per cent. per annum. less inccme tax, on the preference stock 
for the quarter ending June 30th, and a first quarterly 
interim dividend of 24 per cent. on the ordinary stock, free 
of income tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
WHETHER it be Ascot attractions or the nolitical developments 
which are obstructing business, it must remain for the Stock 
Exchange to say; possibly both have something to do with 
the present quietude of trade within the House. For the fact 
remains that there is comparatively little going on. One of 
the markets that is suffering less from lack of trade, and 
is profitably supplied with orders, is that for electricity des- 
eriptions, where animation is apparent in a number of direc- 
tions. Although the railway stocks are very dormant, the 
market in power and lighting descriptions of all kinds is dis- 
tinctly animated. Urban new debenture shaded off to 13s. 4d, 
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premium, after having been 94 premium. Electric Supply 
Corporation preference are a better market at their par price 
of a nonunal Ws. with 5s. paid. South Wales Power 6 per 
cent. first mortgage debenture, issued at Чк, with 15 per cent. 
pad, can be bought at $ premium, offering a yield. on the 
money of £6 ls. èd. per cent. [t may be of use to set out 
эше af the other stocks of which amounts ranging from 
£1,000 to £5,000 can. be obtamed at present, taking repre- 
sentative stocks from diferent branches of the electrical in- 
dustry :— 


Yield, 
tie 
Interest Including Interest 
Description. Priyo. only. Redin. Payable. 
Andhra Valles Power Sup. 74%, 94 41 13 0 £7 146 A. & О. 
10 yr. Secured Notes Part int, Oct, 
Rew. £2 127 
А пріо: Ати Trams. 4A 3, Deh stk. mh 5146 6160 J. &D, 
General Elec. Т^. Mort. Deb. Stk. 1054 6 13 0 6 13 0 M.& 8 
Melbourne Elec. Supply 6 6o Red. 
Gen. Mort. Deb, Stock. 1044 vd 6150 6180 Ј. кр, 
Mersey Power 2441. Deb. Stock 1054 7 20 7 00 M. & З. 
Newcastle ou Tyne Elec. Supply 
6 5 Уп! Mort. Deb. Stock 105 5139 6119 M.&M 
River Plate Elec. 5 5 Deb. Stock lr. 4176 — J. & J. 
W hiteliall Electrie Investinents 
Gs, det Mort. Deb. Моск Rex. 96} 6 20 6 80 A. &O 


British Electrice Tractions weakened to 754 in spite of a 
speech by the chairman at the recent meeting which referred 
hopefully to. the future, and emphasised the fact that the 
company ds now a trust undertaking. The raising of the 
divided to 5 per cent. was a cause for natural congratulation, 
and holders are expecting a further Increase next year, though 
it may seem Чо be looking a long way ahead to prophesy 
about What is likely to happen then. Eleetrie Railway stocks 
continue to be dull. There. is no interest taken in them 
by the publie, and, with the steam stocks generally easier, 
the disposition of Districts, Metropolitans and Undergrounds 
is to dwindle sympathetically. 

Electricity supply shares keep steady as a whole, although 
there are à few setbacks this week—the first time that such 
a thing has had to be noted for many weeks past; Charing 
Cross ordinary fell 1; City of Londons аге 1/32 down, although 
the preference at 21s. show a rise of 1s. London Electrics 
went back to 4 5,16. On the other hand, Urbans have put 
on Ts. Öd. to 24, and South Londons are a good market at 
зох. 3d., attention having been drawn to the latter, no doubt, 
bv the sustained rise in the price of County of London ordi- 
nary. Whitehall Electre debenture is in demand at 9, and 
the preferences keep good at 20s, middle. Edisons have been 
up to os. 6d., on the strength of the private meeting of some 
of the larger shareholders, to which reference was made here 
last week. The price subsequently went back to 4s., on its 
being pointed out that the preferences at 175. may be regarded 
as relatively cheaper than the ordinary, if the shareholders 


agree that the nominal value of the latter is cut down to 4s. 


а» proposed in the voluminous statements just out, The 5 
per cent. debenture stock remains at 67, and the yield. on the 
money 19 practically 24 per cent. 

One of the new Issues this weck has been £200,000 Enfield 
Ediswan Cable Works 74 per cent. cumulative preference shares 
at par, 209. The issue was made for the purpose of extending 
the «oumipany's plant and of paying off a loan from the bankers. 
The shares on the prospectus look а very fair investment. of 
their elass. So high a rate us 74 per cent. cannot be ex- 
pected, nowadays, from a first-rate eecutity. 

Telegraphs and. telephones are steady as а whole, though 
there are tithing declines un Great Northern. Telegraph and 
Eastern Extensions, Oriental Telephones have hardened. to 
£3, und. United River Plates to 7} x.d. Considerable interest 
is taken in what may happen to Montevideo Telephone shares, 
the nominal. price of which 25 105, iid. Expectation looks for 
the FL ruzuayan Government to take Шеш over at some figure 
tat estiriates put between 15s. and 208; per share. Marconis 
are quiet, with a sanewliat dullish tendeney. 

The India Rubber Co. has passed. the. dividend on its. or- 
Чакыру shates, but the price is unchanged at 13s. Gd. Victoria 
Falls ordinary аге to receive a dividend making 5 per cent. 
for the vear, as avast 3 percent. twelve months ago, and 
the quotation is fir at 2608 Metropolitan Electrie Tramways 
44 per cent debenture at 534 shows a rise of 4d points; Brush 
shares fell dR. to Bis. 

Mexicans are erratie; the Light and Power common shares 
poang 3, but the preferred at G6) being dup. The company's 
hr-tornortzitze bonds at ТЇ} are a pant cower. Лоро Агреп- 
tine Теам ал second preterence feli to 24. British Columbia 
Fle toe staks are better, The rubber market shows no par- 
Denier alteration, disappointment beinz felt at the lack of 
ep tribu an Che price of the raw produce, Pahecock & Wilcox are 
peed at 25 Б. fron, steel and атпашеп{б shares moved some- 
What анылу, theush the general tendenev as for prices to 
dratt to Iss laser levels on account of the absence of in- 
tere -t мім b the publie as displaying qn stocks and shares as 
a whole. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELNOTRICITY COMPANIES. 


Brompton Ordinary "M б» 
Charing Сгова Ordinary 


do. do. do. 44 Pref. 
Chelsea sss eee wis ae 
City of London ... Vas ase 
do. do. 6 % Pref. ... 


County of London ous € 
do, do. 6% Pret... 
Edmundson's Ordinary ... € 
do. 6 % Pref. E 
Kensington Ordinary ... © 
London Electric ... ux 2d 


do. do. 6 96 Pret. ... 
Metropolitan ТЕР рах pis 
do. 44 % Pret. 
Newcastle-on-Tyne Ordinary ... 
do. 5 % Pref. ... 
do. 7 96 Pref. ... 


Notting Hill, 6 per cent. Pref.... 
North Met. Eleo., 6 % Pref. ... 
Urban Ordinary ... uF ask 


South London  ... ise Sus 
Bouth Metropolitan Pref. iss 
Westminster Ordinary ... E 
Whitehall Elec. Invst., 78% Pt. 


Central London Ord. Assented 
Metropolitan dx» ve iis 


do. District ... $us 
Underground Electric Ordinary 
do. do. "A" ... 
do. do. Income 


‘Dividend. 
Nom, i June 19. 


8 1991. 1999. 
1 102 18 
5 9 M 
5 € 4 
1 6 10 
1 14 16 
1 6 6 
1 8 10 
1 6 6 
з Ni — 
6 193] — 
5 10 12 
8 4 10 
5 6 6 
1 1 э 
1 44 4 
1 Nil 9% 
1 5 5 
1 7 1 
10 6 € 
1 6 6 
8 Nil — 
5 % 5 
6 19 14 
1 1 10 
1 1 1 
5 10 18 
1 ү Tn 
Home RAILS. 
Stock 4 4 
si $$ э 
" 1 8 
10 Ni Ni 
1 Nil Nil 
Stock 4 5 


, 


Price 
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TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel. Pref. ... des 

do. Def. ... in 
Chile Telephone ... eT 5% 
Cubs Sub. Ord. ... АЕ? -— 
Eastern Extension wee dE 
Eastern Tel. Ord.... sie "- 


Globe Tel. and T. Ord. ... -— 


do. do.  Pret.... s 
Great Northern Tel ... — 
Indo-European... sus sss 
Marconi Ves zs i sii 
Oriental Telephone Ord. aaa 
United R. Plate Tel. ... А 
West India and Panama “ee 
Western Telegraph sen, © See 


e 6 
14 84/6 
6 6 
7 1 
10 10 
30 10 
10 10 
6 6 
90 N 
10 1 
95 15 
19 13 
8 8 
Nil Nil 
10 10 


Home AND FOREIGN TRANS, &0. 


Anglo-Arg. Trams. First Pref. 


do. do. 2nd Pref. 
do. do. 6 96 Deb. 
British Electrio Traction Ord. 
do. do. 6 % Pref. 


Brasil Tractions... фе eae 
Brit. Columbia Eleo. Rly. Poe. 


do. do. Preferred 
do. do. Deferred 
do. do. Deb. ... 


Lond. & Sub. Trao. 5 96 Pret. 
London United Tram. Deb. ... 
Mexico Tram. 696 Bonds  ... 
do. 6 % Bonds dee 
Mexican Light Common els 
do. Pref, ... es 
do. 1st Bonds HO 


MANUFACTURING COMPANIES 


Babcock & Wilcox ve 
British Aluminium Ord. 
British Insulated Ord. ... 
Callenders... © sà 
do. 64 Pref. en 
Crompton Ord. ... ase 
Edison-Swan és ое 
do. до. 596 Deb. ... 
Electrio Construction ... 
English Electrio ... one 


do. do. Pref. ... 
Gen. Elec. Pref. ... aw 
do. Ord. ... ЕА 
Henley ive ee еде 
do. 44 Pref. ... dee 


India-Rubber ive 
Met.-Vickers Pref. 

Siemens Ord. s% 
Teiezraph Con. .. 


eee 
soe 
eee 
оов 


св 
Е ics 


16 90 
10 6 
15 15 
15 15 
G € 
10 6 
10 Nil 
6 6 
10 10 
8 Б 
6 6 
64 6% 
10 б 
15 15 
«4 4 
0 — 
8 8 
10 10 
30 90 


* Dividends paid. free of Income Tax. 


Rise or 
fall. 


ТТТ 


es Sie 


|| ++ db dbp +! 


z 


Yield 
p-o. 
26 11 € 
631: 
5 3 12 
614 3 
6 0 0 
6 4 4 
6 3 8 
5 4 4 
Nil 
64 0 
6664 
6 19 5 
811 9 
5 17 4 
6 өө 
217 2 
6 S 1 
616 8 
6 9 9 
. 69 1 
Nu 
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WATER-POWER 


STUDIES.—Ill. 


Stream Flow. 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.I.B.B., M.Am.Soc.C.B. 


— ——— 


(Concluded from page 926.) 


For closed conduits the following methods of measure- 
ments are used : (a) salt solution (chemical process) ; (b) 
Venturi meter; (c) Pitot tube. For open conduits the 
methods of measurements jn use are: (a) weir; (5) cur- 
rent meter; (c) chemical process. For conduits, it is 
considered good if the measurements come within two 
to four per cent. of the true discharge. For streams, it 
ia considered good if measurements come within five to 
ten per cent. of the true stream discharge when using 
the current meter for normal stage. 

The operation of a current meter very often differs 
greatly from that by which the meter i8 rated, thus intro- 
ducing errors. That is to say, when rating a meter it 
is rigidly attached to a rod and both are moved through 
a vertical plane, but when operating a meter it may or 
шау not be held in the vertical position. Unless the 
size of a meter is negligible as compared with the cross- 
section of the stream, inaccuracies must also result, since 
the immersion of a large meter in a relatively small 
stream not only changes the direction of currents, but it 
modifies their effects. A curve for the ideal meter would 
be a horizontal line indicating an identical number of 
revolutions for all velocities. With most commercial 
‘meters it 15 found in practice that the number of revolu- 
tions suddenly drops off at the lower 
velocities. 


using the Kutter formula it is customary to assume a 
value for у for a stretch of stream channel and to use 
the same value regardless of change in slope or in 
hydraulic radius. Also, in fixing the value of у the 
character of the channel alone is considered in the 
Kutter formula, the slope usually being disregarded so 
far as its effect on у is concerned. The values of у to 
be used in the Manning formula for calculating values 


of c in v=(1.4867/n) ві вё are: — 
Value Value 
of c. of n. Conditions of channel. 


1 297 00500 
2 495 00300 


For large streams in flood ; mountain streams. 

For moderate size streams with Icoee stone 
bottoms, relatively shallow, with very ir- 
regular course and sharp bends 


3  59°6 00250 For streams (not large) with smooth .sandy 
bottoms, relatively narrow and deep. with 
irregular channel. 

1 660 00228 Forearth sections (conduits) in fairly good con- 
dition. 

6 743 00200 For earth sections (conduits) with bottom and 
sides well trimmed ; masonry lined or cobble 
stone section. 

6 875 00170 Canals with gravel bottoms and sides well 
rammed. 

7 990 00150 Rock-cut and tunnel section fairly smooth 
(good). 

8 1148 00130 Tunnels and other sections, concrete or timber 
lined (good). 


The slope measurement is. associated '00 1п0 
with an empirical formula. The fric- 70 
tion factor or coefficient of roughness, » "E 
commonly known by the symbol у is 2 
always associated with stream flow. In œ ю 30 
the determination of the friction factor — ? e 
from the cross-section and measured cz 20 © 
slope. Ке. (whether effective or not) z 9 " 
there is cause for probable inaccuracy К 73-2 
due not only to the roughness-of the о MM 
stream bed and banks, but to an in- © N N з Басе SSS "3 s 
efficient cross-section and slope as well «a WAAL TSN à М 5^ аб 
аз to the engineer's judgment of SRR NS NIS SSRs c=. © 
channel conditions. The value of y SOS з Ё $ 
may also differ widely between flood МУ , 8 < 
and low flow of the streain. For flood Es Ww. d 

| ed a Se NN x 
How, the total cross-section and slope ane WSS z —. 
may be effective in producing velocity, МУМ NN NE ro € 
but for & low flow, a considerable LEN " 
‚агі of the slope in certain reaches > 
ш sections of the stream тау be SS. 
lost—particularly in the wide and 

Joa 03 


shallow sections—with the result that 
the measured cross-section used in cal- 
culating the value y may often show a 
discrepancy compared with the same 
section at other or different stages of 
the stream. For stream flow compu- 
tation, using slope measurement, the 
writer favours the Manning formula, 
not only because of its simplicity as 
compared with the more complicated 
Kutter formula, but also because of the 
application of Kutter’s coefficients of 
roughness which are well known and which can be used 
їп this formula to give results practically identical. 
Manning’s formula is expressed : 

у = сЕ! ві = c RIB S с н? Y 8; and g = 

wherein с == 1°4867/n. 

For nearly all except very low discharges, the value 4 
in this formula is a fairly good constant. — Kutter's 
formula gives too large values for small slopes. In 


(good); 


C AR! 5%, 


streams (small) in good condition ; 
condition. 


STREAMS, 


earth section conduit. 


02 


Values of coefficient of -AS j are given 5 the vus 
ing conditions: 4, 
A,,, rough pipes; 
tunnel and к (well trimmed); 
B,, earth conduit section (irregular and rough); B,, 


very smooth pipes; A,, ordinary pipes; 
, tunnel and rock-cut (concrete lined); 
B, eurth conduit cn 


B,,, streams in very bad 


Fia. 6.—VALUES OF V, R, S, AND р FOR FLOW OF WATER IN 
EARTH CONDUIT SECTIONS, 
SECTIONS, CONCRETE-LINED ‘TUNNELS, AND PIPES. 


~ 


Rock-cut CONDUIT 


For the different character of channels, values of n 
will vary somewhat from the values given above." For 
instance, (1) and (2) may be greater but rarely less. 
Also, the value of 0.025 may be high for the ordinary 
For rock cut unlined sections, 
the value of » will usually lie between 0.025 and 0.030, 
but this will depend on the amount of trimming. ` 

The two following examples, taken from actual 
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practice, may help to give a better understanding of the 
importance of the variable factor у for streams :— 


Observations of (a) section. 


Channel, straight for about 750 ft. ; banks, both side- 
slopes very irregular; cross-section shows considerable 
variation ; bottom very rough and uneven ; average depth 
of water at centre is 14 ft. ; average surface width of 
water 60 ft. At a given stave, discharge of stream is 


IN FT. PER FOOT 


6 = SLOPE 


VALUE OF $72 a у 


— 
100 1000 w 
w 
[^w 
э= чи DNI z 
ә ZEN Ё 
PEE Sb. 2 
[e] 
|| NE E 
ПЕЕ ТВЕН ee : 
А М 2 
« 
[: 4 
a 
I 
“07 с» Е 
0s 
а N 
‘03 
02 20 
"015 1 
ool 
100 ее 2'0 +—— (0) 
1000 є 100 20 e (a) 


3 
VALUE OF ад? * у R? 


3 Lod * 1 9 * 
Fic. 7.— VALUES OF K4 AND "E IN MaNNiING's FORMULA. 


715.1 cusecs; hydraulic radius к= 5.40 ft. ; coefficient 
у =0.0367; slope 820.0003; and mean velocity v= 
2.21 ft. per second, 


Observation of (в) section of the same strean:, 


Channel, very irregular; banks, very irregular (roots, 
trees, and brush on both sides); cross-section, very 
large variations; bottom, very irregular and full of 
holes; many logs, &с., impeding How. At the same 
stage, discharge of stream is 710.1. cusees; hydraulic 
radius R=9.68 ft.; coefficient 7=0.145; воре s= 
0.00221: and mean velocity of Вож 21.9 ft. per second. 
These values of л are seen to be widely different from 
(1) and (2). which goes to show the many possible 
inaccuracies likely to occur when making use of the 
slope measurement for irregular or doubtful channel 
conditions, Tf, for these two examples, we take equal 
values of i 225.19. ft., and s=0.0003, then we get the 
following relations: — 

(B) 
0116 
(61 ft. per кес, 
192; cusees, 
27% 

Thus, due to the relative difference in channel condi- 
tions (character of stream bed and banks), we have, for 
the ваше stream, a difference in capacity of 73 per cent. 
This example helps to illustrate the bad effect of high y 
and to show the preat advantage of keeping the friction 
factor as low as possible. Certainly channel conditions 
can be changed or new courses can be dug, but nature 
сап be interfered with within certain limits only, and 
these limits require very careful investigation and study 
to properly understand the ever-changing regimen and 
behaviour of the stream: under flood and all other condi- 
tions of the stream flow. 


(A) 
(VORH7 
2°27 ft. per sec. 
71571 cusces, 
100 74 


Co-fficient of roughness sus 
Mean velocity of How... 
Discharge of stream wus 
Kiclatire capacity of section ... 


INCHES 


RUN-OFF IN 


NUMBER OF DAYS 


Given any three variables of the values R, 9 for the 
channel condicions given, and в, the other value v can 
be determined almost at a glance from fig. 6. That isto 
кау— 

(1) Given B, n, and s, follow the horizontal value of 
к to the intersection of у, then vertically to s; at this 
intersection the value v is obtained as read at the righ: 
of diagram. 

(2) Given s, n, and v, follow opposite direction veru- 
mencing at v, the value R being read on the right of dia 
gram; for example— 

(2a) Giren х and v, the value y being assumed, follow 
the horizontal value of v to the intersection of s. then 
move vertically to the assumed value of n, when to the 
right is found value н. 

(3) Given R, у, and v to find х, follow the horizonta! 
line of value R to the intersection of value у, then from 


RUN-OFF IN ACRE-FEET PER DAY 
100 60 20 10 5 2 Ц 
HEAD IN FEET 
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Ss 
2 
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RUN-OFF 


IN ACRE-FEET 


Erample : The catchment area of a certain district, plan: 
metered from map, is 86,000 sq. miles; the mean discharge 
during a month of 30 days 15 37.400 cusecs (second-ft.). Deter- 
wine the gross run-off in terms of acre-ft. 

From fig. 8 we find for 30 days’ discharge (see left od 
diagram) at the rate cf. 3.76 sec.-ft. (follow diagonal line fro 
left of diagram downward to the intersection of 30 dave; is 
224.4. acre-ft. Therefore 37.6. sec.-ft. (mee further to left of 
diagram) is 2,244 acre-ft. Пепсе, 37,000. sec -ft. cr Josep 
tunes 15— 


10,000 x 224.4 = 32,244,000 acre-ft. 


From fig. 8 we also find that one acre-ft. under one foot bead 
(commencing at the bottom right-hand corner of the chart 
gives 1.02) kW-hours, hence we obtain per foot head a ges 
annual energy спри for 100 per cent. water efhelency we 
0,244,000. x 1.025 -32.3 million kW-hours, 

that is, fer one foot head and 2,244,000 acre-ft. we fell te 
diagonal r4, until the value (shown at bottom of chart: is 
intersected when to the right of chart we find the Чеч) 
kW-hour value. 

Other important uses may be made of this chart. 
hig. &8.—Daity Run-oFF AND RUN-OFF IN ACRE-FEET ; abso T8 
AMOUNT OF ENERGY STORED IN. KILOWATT-HOURS ак Foo 
HEAD (Pg), AND ENERGY IN KWH FOR OTHER Habs 18 Dk 

OF ACRE-FEET OF WATER STORED. 


value v follow horizontally to the slope values until the 
vertical value of s meets the value g—the value s is the 
desired slope. 

(4) (iren s, н, and v fo find y, follow the value of v 
horizontally to s, then from value R move horironta!l* 
until the vertical value s meets the horizontal value v. 
| is found at the point of intersection of & and v. 
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It will be noted that the value у in fig. 6 is based on 
the general conditions of the different channels. 

Take the following example; which is for a developed 
waterway (concrete-lined conduit) of a water-power de- 
velopment : — 

Let sectional area of conduit = 30:0 aq. ft. = А, 

conduit grade = 0:00129 ft. per ft. = 8, 
length of conduit = 1,000 ft. = /, 

coefficient of roughness = 0 018 = 4 (ree A')*, 

hydraulic radius = 1:924 ft. = R, 

then, using formula v = c kis) = (1:4867/5) У R? V8, 
= (4867/5) Е" 8'5 we have from formula (or from fig. 7): 
B= (1:924)! = 1°55 fe. and кі = (0:00129)! = 0:08593, 
a x 1:55 х 0 03593=6 4 ft per ser, 
and discharyeg = c A ні SÀ = 


then velocity v = 


AV = 30 X 64 = 192 cnusers, 


In gross power, per 1.000 us head, this is equivalent 
to:— 
H.p. =Q н 0.1131£—192 x 1,000 x 0.1134 =21,772. 


Unless a definite statement 1s made as to the actual 


* This value of у is for relatively small and smooth. con- 
crete lined sections. 


available power up to а given point in a water-power 
system, the amount stated is either meaningless or 
ambiguous. In other words, for a given amount of 
water, the gross h.p. value will always commence and 
finish at the diversion or headworks intake to the 
developed waterways, and the h.p. value will decrease 
in amount all along the system of waterways, &c., up 
to the electric distribution or the consumer's service. 
In estimating available power, the following constants 
may be used :— 


System power constants. 


Conditions. 
H.P. | KW. 
At the head works or intake ... HQo1134 | HQ 00864 
u’. Gross or theoretical power ... HQ 01134 | HQ 00864 


b. At the turbine shaft . HQ 00907 | HQ (0691 
e. At the generator sw itehboard HQ 0°0855 | HQ 00650 
d. At the end of the transmission line... | HQ 0:0790 | HQ 00598 
e. At the receiving-station switchboard: HQ 00760 | HQ 0°0574 
f. At the consumers’ terminals... ... | HQ 00700 | HQ 0:0528 
g. At the Lp. distribution service HQ 0:0630 | HQ 0°0475 


To g this would be equal to an efficiency of nearly 
55 per cent. Hence, a good ordinary value to assume 
for estimating purposes would be around 62 per cent. 
overall efficiency up to the power consumer. 


EXPORT TRADE WITH THE 


CONTINENT OF AFRICA. 


By CHAS. H. SNELL.. 


To those who find pleasure in reading of romance and 
adventure, the continent of Africa is, no doubt, a 
familiar land, for it has received ainple attention in 
the literature devoted to tales of exploration and the 
hunting of big game. The term "" Darkest Africa,” 
which has been applied to this continent, and the names 
of Livingstone and Stanley, which are associated with 
it, continue to exercise a considerable influence on the 
formation of impressions relating to the general con- 
ditions of life that prevail there. 

It may, therefore, appear to be an anti-climax to pro- 
pose the subject of trade prospects in electrical goods, 
but there is reason to suppose that those who have had 
occasion in recent years to give close attention to the 
condition of markets, may have cxperienced difficulty 
in deciding in this instance what the prospects are, 
especially if it is the case that they have become ac- 
quainted with the figures for the total area and the 
total population, vtz., 114 millions of square miles and 
180 millions respectively. If the following notes prove 
to be of assistance in arriving at more settled conclu- 
sions with regard to the probable future trade pros- 
pects, compensation for the absence of romance and 
adventure will result. 


An examination of the map of the continent of Africa — 


will readily bring to notice that a considerable area is 
desert land, and also that a number of nationalities— 
British, French, Belgian, Portuguese, and Spanish—are 
territorially represented. It may, however, escape 
notice that the major portion of the continent Пек within 
the tropics, or, if that fact is observed, the siynificance 
attached to it may not be realised. The outline map 
in fig. l is given in order to illustrate this feature, and 
for the purpose of emphasis all other features are sup- 
pressed. 

In heving such a vast area located within the tropics, 
Africa is unique, and theinfluence this fact has upon the 
general economic position is such that practically every 
other consideration is outweighed. Tropical climatic 
conditions are unsuitable for those accustomed to tem- 
perate regions, and consequently permanent settlement 
by such people is rare. As a result of this, the tropical 
area is populated almost entirely by aborivinals, and 
trade expansion must continue to depend upon the 
labour of the aboriginals directed by a small number of 
people of European descent so far as that area is con- 
cerned. АП national interests being affected equally by 


this predominant limitation, there is no need to con- 
sider the narrowing influence on the outlet for the goods 
of a given nationality caused by the subdivision of the 
territory. 

Development by means of immigration being out of 
the question, there is no prospect of any considerable 
demand for modern appliances such as would arise from 
an influx of population possessing the inclinations 
arising from life spent in touch with a more advanced 
{уре of civilisation. 

Such railway facilities, communication by telegraph 
and telephone, and most power plant for town and dock 
purposes, as may be required, are provided by the State. 
Under such circumstances wide fluctuations are likely to 
occur in the quantities of goods ordered over a given 
period for the reason that the financial policy of the 
Administration is involved, and past experience is, 
therefore, not of much assistance as a guide to the 
future. Furthermore, State control means that, in the 
main, requirements are made the subject of tenders, 
either to samples or to specifications, and this implies a 
modification of the sales methods to meet these conditions. 

By combining the information contained in the fore- 
going statement of the case, the conclusion is reached 
that the major portion of the African continent can- 
not be considered as of much consequence from the 
electrical export trade point of view, and as the reasons 
for this are of a nature inherent to tropical lands, the 
conditions are unlikely to vary in the future; for al- 
though tropical Africa is, without question, potentially 
rich in mineral and other sources of wealth, vet so long 
as there are other sources more accessible, or substitutes 
are available in areas climatically more suitable, pro- 
gress on any scale must be deferred. 

As regards the balance of the area northwards, 
Egypt is the only territory that merits attention here; 
and the position is that France practically dominates 
this market, whilst) Britain is, geographically, un- 
favourably placed for competitive purposes. It would, 
however, be going too far to say that there are no 
openings for British goods; on the contrary, in the 
case of certain specialised lines, the British-made article 
should command the field, and a minor instance of this 
kind is electrical porcelain ware. 

The area to the south of the tropical belt is one 
which offers much brighter prospects, and particularly 
does this refer to the Union of South Africa, where 
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there is a population of European descent numbering 
more than 1§ millions. 

From the fact that, in the Union of South Africa, 
British electrical trade interests are, individually, well 
represented, and that the Department of Overseas Trade 
һа» a Commissioner there, it can be inferred that 
udequate sources of detailed information concerning the 
prospects are available. It will, therefore, be sufficient 
for the present purpose to confirm what that information 
should indicate, viz., that although a period of slack- 
ness is being experienced, the future is assured. This 
statement can be made with confidence because of the 
manner in which the reconstruction of the economic 
position is being proceeded with. 

A knowledge of the prospects, 
standing of the best means of participating in 
them, are, however, two distinct things, and it 
is open to doubt whether the latter has received the 
consideration to which ita importance entitles it. 
In this connection the present arrangement, consisting 
of representation by agents who contribute nothing to- 
wards facilitating business, from the purchaser's point 
of view, and yet levy toll on the purchase price, is a 
кувет difficult to defend; and а remedy for this is not 
found in branch offices whose principal equipment com- 
prises a stock of catalogues and trade literature, and 
in which, too often, little or nothing in the way of a 
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and an under- 


technical knowledge of the goods dealt with is discover- 
able. Further, in these numerous agencies and local 
оћсев, there is no apparent sign of a united British 
front; in fact, it is possible that in the case of the 
former, the representative шау attach slight importance 
to the country of origin of the goods from which the 
levy is derived, 

The kind of organisation that is called for is in the 
nature of a British Electrical Trades Association, around 
which would gather all agencies and local offices repre- 
senting British interests. It has to be borne in mind 
that, whilst competition must not. be suppressed, it is 
of the first importance, from a Dominion point of view, 
that trade rivalry should not be permitted to stand 
for a disunion of national interests- that is, if the term 
" British is to possess апу significance at  all—and 
an association should be effective in preventing: this. 

It British trade can demonstrate its solidarity in the 
Union. of South Africa, the wav will be paved for 
gaining for Britain the electrical trade prospects of 
the whole of Africa, with the one possible exception of 
Кур. 

The nine principal towns 
Africa, cr. Cape Town, 
London, Rituberley, 


in the Union of South 
Durban, Port Elizabeth, East 
Johannesburg, Pretoria, Pieter- 


maritzburg, and Bloemfontein, possess municipal elec- 
tric light and power stations equipped with modern 
machinery and appliances. At Pretoria а complee 
new station is in course of construction; additions to 
the plant at Port Elizabeth have been recently made ; 
and extensions to the plant at Johannesburg are conten- 
plated. 

There аге also seven towns of lesser importance, re: 
Krugersdorp, Roodepoort, Germiston. Boksburg, Brak- 
pan, Springs, and Benoni, all of which have an elw- 
tric light and power supply; and of the remaining 31 
towns which have a European population between 2,000 
and 5,000, quite a number possess generating stations. 

In addition to these instances of municipal under- 
takings, which are concerned, of course, in meeting the 
weneral needs of the respective communities, there is an 
important case of a special demand for bulk supplies 
arising out of the operations of the gold-mining indus- 
try, and the Victoria Falls and Transvaal Power Co.. 
which furnishes these supplies, merits special attention 
for the reason that this company controls the largest 
generating stations in the country. The extra-high-pres- 
sure overhead transmission lines which are associated 
with this undertaking were the first of their kind in 
South Africa, and they traverse considerable distances 
in order to reach the sites of the various mines. To 
provide against anv interruption in the supply, special 
arrangements for interlinking with alternative trans. 
mission routes and with the several generating stations 
are provided, and precautions of this nature are all the 
more necessary on account of the penulty clauses in the 
contracts under which the supply is furnished. The 
success achieved by this company in providing a reliable 
bulk supply has been of signal assistance to the electrical 
industry, because it has had a considerable influence in 
extending the use of electricallv-driven machinery in the 
mines. Despite the fact that the inherent risks of 
breakdown are greater where extra-high-pressure prac- 
tice ix involved, it is not too much to sav that the supply 
is carried on with the same degree of reliability that 
has come to be associated with an ordinary town supply. 
The Victoria Falls, &c.. Power Co. has lately placed 
contracts for a large extension to its power plant. 

lt сап be reasonably said that the yuld-mining 
industry created the opportunity for this practical 
demonstration of generating and distributing electric 
power on a large scale, und it is of interest, therefore, 
to observe that the coal- -mining industry is mainly 
responsible for the introduction of the first example of 
railway electrification. The scheme which is now in 
hand at a cost of £1,000,000 is one of several repre- 
senting à combined expenditure of from £3,000,000 
to £4,000,000, and applies to a section of the 
Government railway system in Natal, where, ом - 
ing to the combination of dense traffic with difficult 
gradients, electrification offers a solution of a troubk- 
some problem. The generating and distributing plant 
involved in this work will rank in interest with that 
ої the Victoria Falls Power Co., and its inception marks 
the possibility of electrification being adopted on other 
sections of the railway svstem where the conditions are 
difficult to meet by means of steam locomotives alone. 

In the existence of fairly numerous municipal power 
supply undertakings, the plant of the Victoria Falls 
Co., and the electrification of the railways, there 
is to be found an indication of encouraging prospects, 
but reference should also be made to the progress that 
has taken place in the Government's telegraph and tele- 
phone systems. 

Notwithstanding the presence of numerous adverse 
influences which rendered it difficult to meet demands. 
it is the fact that in tlie eight-years’ period —1912-1020 
—the number of telephones in use rose from 22,000 to 
17.000, and a great deal was accomplished in the direc- 
tion of improved and extended telephone trunk line and 
telegraph facilities, The sum of £500,000. was pr 
vided by the Government for the development of the 
telephone and telegraph systems during the fiscal vear 
which terminated in March of this vear. 


en 
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TRADE STATISTICS OF SOUTH AFRICA. 


THe following statement, showing the imports of electrical 
and similar goods into the Union of South Africa during the 
vear 1922, bas been compiled from the recently-issued otficial 


trude statistics. 


The figures for 1921 are added for purposes 


of comparison, and notes of any increases or decreases аге 


made. | | 
countries is noticeable :— 
Electrical cable and wire.— 1921 
E: 
Total 394,000 
From Great Britain 311,000 
» United States 14,000 
», Germany  .. 1,000 
Batteries, primary.— 
Total о ООО 
From Great Britain E:3,000 
5» United States 11,000 
» Sweden — 
Batteries, secondary.— 
Total 37,000 
From Great Britain. .4 17,000 
» United States 20,000 
Ileating and cooking apparatus.— 
Total 42,00) 
From Great. Britain 25,000 
», United States 17,000 
» Germany жш 
Insulators, porcelain.— 
Total 1.000 
From Great Britain 5.000 
» United States 1,000 
» Germany — 
Insulatora, all other.— 
Total | 9.500 
From Great Britain 2,000 
Lamps, incandescent.— 
Total 133,000 
From Great Britain 50,000 
», Holland 31.000 
; United States 33,000 
», Germany 9,000 
Motors.— 
Total, kW 15,500 
E us 240,000 
From Great. Britain, KW Тин) 
£ 106,000 
» United States, kW 7300 
£ 125,000 
Transformers.— 
Total 71,000 
From Great Britain 38,000) 
» United States 33000 
» Germany — 
» Norway н — 
» Sweden es — 
Electrical machinery, other.— 
Total 396,000 
From Great Britwin 195.000 
» United States 158,000 
» Germany DINN) 
» Sweden 2,000 
Electricid. material, otlier.— 
Total 524 00 
From Great. Britain 3228 ию) 
, United States 155,000 
», Japan 4,000 
4, Holland 4,000 
Q0 Germany 14.000 
» switzerland 6.000 
Cranes.— 
Total QO 000 
From Great Britain 55,000 
S United States 15.000 
So Canada 90 (X0 
, Germany — 
Elevators and lifts.— 
Total 66.000 
From Great Britain 62,000 
» United States 4,000 


1922 
£ 
108.000 
186,000 
4,000 
6,000 


11,000 
3,500 
5,00 
1,000 


22.000 
11,000 
10,000 


24,500 
13,500 
6,000 
5,000 


8,000 
6,000 


— 


1,00) 


2,000 
1,000 


00.000 
41.000 
БАШТ 
19,000 

7,000 


10,000 
МТ UO) 
5,100 
ADAAN) 
2 MN) 
ОҢ WETT 


19,000 
12,000) 


204.000 
163.4000 
16.000 
14,000 
8, 


214,000 
10,000 
48,000 
25.0 
А! ин) 
J WW) 


30.000 
253,000 


The re-appearance of Germany amongst supplying 


In^. or Dee. 


— 196,000 
— 191,000 
— 10,000 
+ 9,000 


— 19.000 
— [0.500 
— 5.40 
+ 1,000 


— 15,000 
— 6,000 
— 10,000 


— 17,500 
— 11,500 
— 11,000 
+ 5,000 


+ 1,000 
+ 1,000 
— 1.0000 
+ 1.000 


_ 500 
— 41,000 


— 43,000 
— 18,000 
— 13,000 
— 14,000 
+ 4,000 


— b.5n 
— 153,000 
— 2,500 
— 61,000 
— 5,000 
— 104,900 


52,000 
20,000 
ƏN 000 
1,000 
500 
500 


+++! 


— 192.000 
— 45,000 
— 112.000 
+ 9,000 
+ 6,000 


-- 210,000 
-- 129,000 
-— 110,000 
4,000 
1.000 
36,000 
4,000) 


“Waa 


— 60.00) 
— 32.000 
— 15,000 
— 90.000 
+ 5,000 


— 45,000 
— 43.000 
2,000 


| 


Mining machinery.— 1991 
£ 
| ‘otal Р e. 941,000 
From Great Britain 555,000 
» Sweden is 9,000 
», United States 347 ,000 
» Germany  .. o. 21,000 
Telegraph and telephone material.— 
Tota! 60,000 
From Great Britain 38,000 
» Sweden sles 5,000 
» United States 13,000 
»  Czecho-Slovakia — 
Tramway rails. — 
| Total 37,000 
From Great Britain 33,000 
4, United States ВАШ 
Tramway rolling-stock.-— 
Total 55,000 
l'rom Great Britain 14.000 
» United States 41,000 
Other tramway matcrials.— 
Total 38,000 
From Great Britain 25 00K) 
» United States 13,000 
Punspa.— 
Total 150,000 
From Great Britain 87,000 
» United States 38,000 
» Switzerland 22,000 
Engines, oil, petrol and. spirit.— 
Total 43,000 
From Great Britain 31,000 
» United States 10,000 
Engines, other.— | 
| Total 143,000 
From Great Britain 139,000 
» United States 3,000 


In addition to the above the following goods were 
“ Government stores '' :— 


as 


Batteries, primary.— 


From Great Britain 


9) 


„э 


9” 


United States 
Denmark 


Germany 


Batteries, secondary.— 
From Great Britain 


21 


United States 


Heating and cooking apparatus.— 


From Great Britain 


Insulators, porcelain.— 
From Great Britain 


Motors and parts.— 
From Great Britain, kW 


Electrical cable and wire.— 


Total 


From Great Britain 


Д) 


ge 


United States 


Canada 
Germany 


4,000 


4,000 


344 
11,000 


950 000 
103 000 


12.000 
40,000 


— 


Telegraph and telephone material.— 


Total 


From Great Britain 


» 


ээ 


Electrical machinery, other.— 


United States 
Sweden 


From Great Britain 


9? 


Electrical. material, other.— 


United. States bs 


From Great Britain 


196,000 
104 00 
7 (КЮ) 
МО (КЮ) 


33,000 
1,000 


12,000 


1%22 
£ 
533,000 
351,000 
11,000 
154,000 
30,000 


30,000 
19,000 
1,000 
1,000 
5,000 


11.000 
10,000 
1.000 


32,000 
25,000 
3,000 


28,000 
24,000 
2,000 


82,000 
51,000 
12,000 
13,000 


38.000 
392.000 
3,000 


84,000 
10.000 
1,000 


400 
4.000 


650 
8 O00 


30,000 
17,000 
6,000 
6,000 
1.000 


151.000 
89.000 
(КЮ) 
50.000 


4,000 


— 


5,000 


Ine. or Dec. 


— 388,000 
— 24,000 


+ 


2,000 


— 193,000 


4 


— 


Ir! 


9,000 


30,000 
19,000 
4,000 
12.000 
9,00) 


26 (КИ) 
22,000 
4,000 


23,000 
14,000 
38,000 


10.000 
1,000 
11,000 


68,000 
36,000 
20.000 * 

9.000 


5.000 
1,000 
7,000 


59,000 
69,000 
2,000 


imported 


+ 


a 
3,000 


— 9206 O00 
— 186,000 


+ 


6,000 
34,000 
1,000 


+ 


45.000 
15.000 

ALLE 
30,000 


20.000 
1,000 


7,000 
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THE USE OF RUBBER PRODUCTS AS DIELECTRICS. 


*- o — —— —— m 


A PAPER on this subject was read at a meeting of the INSTITU- 
TION ot Коввек [Nptsrey at the Engineers! Club, London, on 
June dth, by Mr. М. S. Frisur, of tie British Electrical and 
Allied. Industries Research Association. 

The first part of the paper dealt with the use of rubber as 
ап insulating. шейин for various purposes since the 
early days of the electrical industiy, and discussed 
some of the definitions and general considerations relating to 
iton this connection, including: the factors which may intluence 
the electrical properties of dielectrics. Included in the latter 
were the effects of temperature, moisture, thickness, Ко. The 
various applications. of rubber in the electrical industry were 
classified. as follows :— 

(a) as а tlexible covering for wires and cables; 

(b) as a hard composite material, such as бопе; 

(c) miscellaneous. applications, such as (1) a flexible 
material for use as gloves, insulating mats, &c.; (2) 
rubber latex for the manufacture of insulating papers 
and boards; (3) chlorinated rubber tor use as à 
varnish, &c. 

The paper, however, only dealt with the use of rubber pro- 
ducts in. the form of hard composite dielectrics. The insulat- 
img materials of this type were roughly classified as ebonite, 
ineterials of the Stabilit class, und. miscellaneous. materials. 
lhe best grades of ebonite were relatively expensive and had 
electrical properties Which were unnecessarily high for many 
uses Where a material of this nature could be employed. For 
buch purposes a cheaper grade of ebonite containing а larger 
percentage of filter could suceesstully be used. At the present 
tune the varius Government departments recognised. several 
grades of ebonite, und assigned to each grade certain specific 
uses depending on the service conditions under which the 
electrical apparatus was required to operate. When a rubber- 
sulphur maxture was heavily loaded with certain materials it 
Was possible to produce compositions having a bigher-prade tem- 
perature than the ordinary types of ebonite. Materials of this 
nature and those of the Stabilit class were first. produced in 
Germany in order to provide a material which would be euit- 
able for use аз a distributor on high-pressure mapnetos. Dur- 
ing the war attention was given. to. the manufacture of 
mnaterials of this nature both in tliis country and in America, 
but unfortunately the desired increase in the grade tempera- 
ture resulted in a reduction in the electric strength of the 
materal. © Amongst other composites into which rubber 
entered were. materials composed largely of asbestos and 
rubber. These could be made of a fairly high-grade tempera- 
ture, but the low electric strength cf the asbestos pave to the 
products rather poor. electrical characteristics, Also, on 
account of the absorbent properties. of the asbestos, these 
materials were more influenced. by a damp atmosphere than 
the other classes mentioned. 

After. stating, quite bretly, same of the properties of 
materials for use for vanous purposes and referring to the 
inethods of testing decided upon by the industry, which were 
published in 115222, the author went on to discuss the factors 
tending to limit the use of ebonite for electrical purposes, The 
data given in the paper, said the author, showed that ebonite 
мав & material. having valuable electrical and mechanical 
properties, and in view of this it was interesting to examine 
why, at present, it was employed. only to a comparatively 
small extent as а dielectric. 

Experience tended to indicate. that the maximum service 
temperature at which it was safe to employ ebonite was about 
00 deg. С. As the standardisation rules for electrical machinery 
permitted organic insulating materials to be employed. at a 
maximum observable temperature of 95 deg. C., aud inorganic 
insulating materials to be used at 115 deg. C., it would. be 
wen that the use of ebonite on electrical machinery was prac- 
tically prohibited on account of its limited temperature range. 
As the operating temperature of electrical apparatus was 
usually considerably lower than that of electrical machinery, 
ebourte could be used to a certain extent. Even here, how- 
ever, Ме low softening temperature often rendered the use of 
ebonite a doubtful proposition, and it was possible that the 
pride temperature of eborite could only be raised at the ex- 
pense of a reduction in its electric strength. Even if this were 
wo, however, the effort would be well worth while, for in many 
cases the very bizh electric strength of high-grade ebonite was 
not essential As far as the author had been able to aseertain 
ho systemate reseirch on the production of a high-temperature 
grade ebonite had been attempted, except for the numerous 
Investigations earned out on the prediction. of a material of 
the mature of the German Stabilt, most of the mvestizations 
being aimed at producing a cheaper rather than a better 
тема [n vew of the need of the electrical industry for 
а hizher бег. регате rade ebonite; it was wg ested that a 
punt research might be considered by the Rubber Manifac- 
turers Rewarch Assccriton and the Electrical Research Asso- 
obon the fons er тоат dev ting ots attention to the preduc- 
ton. f now рева and the latter mainly to the determina- 
ton (f the characteristics of these products, with a view to their 
use из dielectris Past experienee had shown that for the 
{нем possible benefit to be obtained from a joint research of 


— —— 


the nature indicated, complete frankness on the part of tbe 
bodies concerned was essential. Although dithcult to arrarize, 
it had been found possible in other cases to secure the desired 
policy, and if some arrangement could be brought about with 
the interested sections of the rubber industry the Eiectri ài 
Research Association. would be prepared. to co-operate to tue 
full, the past researches of the Association being regarded as 
mainly in the nature of ргешишагу work to clear the ground 
for future progress. 

Another disadvantage of ebonite was its brittleness, and a 
solution of this duhculty was suggested in. the amalzamatin 
of less brittle materials with the ebonite. Again, althou sh «t 
less iniportance, the use of ebonite could be extended. as un 
electrical insulating material it it could. be made to resist the 
action of hot mineral oil. Although rubber was proyerbsatiy 
attacked by oil, the problemi mught not be insurmountable, as 
chlorinated rubber had good oif-resistinj properties, and cer 
tain grades of rubber cable had. been. produced Which were 
fairly res;stant to the action of oil. 

Tests, both in this country and in. Atnerica, bad indicated 
that all grades of ebonite suffered a serious surface deteticra 
tion when exposed to light, particularly when also m a humid 
atmosphere. When kept in the dark the surface resistivity of 
ebomte bad been found to increase instead of decrease with 
time, but it was not always possible to protect ebonite fron 
hht when it was emploved as an insuiating maternal [n 
some cases а certain measure of protection could be obtaired 
by placing a piece of yellow glass over the surface of tre 
ebonite, Therefore, any research scheine decided upon should 
include an investigation. with a view to rendering the material 
unaffected by the action of light. Another disadvantage of 
Stabilit and ebonite was the bad finish when they left the mould; 
this often necessitated а machining operation before the piece 
could be used. The faet that syvnthetie resinous mouldings 
could be produced direct from the mould with a beautiful 
Лочѕу finish had served to call attention to the bad тоси 
finish. of rubber products, and possibly the emplosinent of 
highly-polished moulds and greater moulding pressures пуу 
assist in overcoming this defect. 


Discussion, 

Mr. Н. Tyreke, referring to the test for brittleness described 
by Mr. Flight, asked whether the Electrical Research Asw«ia- 
tion allowed for the cutting tool getting hot. His experience 
was that if they were cutting into a piece of ebonite the td 
would become hot, and the chipping of the ebonite would not 
rhow up as it should do, for that reason. 

Мг. FriGnm replied that that, with other questions hkelv to 
affect the results, was very carefully considered before the tests 
were laid down. Asfaras he could remember, in the full instrue- 
tions, Issued in. the Journal of the Institution of Eie trical 
Кашнеегв, Chere was no reference made to the temperature or 
to the use of lubricants. But the questions of keeping the 
tool cool and of using various lubricants were considered; and 
he believed the Иша! decision was based largely on the resuit- 
of the tests carried. out, namely, that the tests should te 
earned out dry, and that there should be no cooling or lubri- 
cating of the medium. Ft was only after actually examining 
experimental results obtained. under. varying conditions thit 
the Committee had come to this final decision. 

Dr. Н. P. Stevens said he waa largely interested in ebonite 
from the point of view of the plantation rubber industry. [t 
had been stated on several occasions that the plantation rubber 
was not suitable for the iianufaetuie of ebonite, and that 
resulta could not be obtained which were obtainable with tre 
Para rubber. He asked whether Mr. Flight had had any oon 
perience, or had any data, Which would illustrate that. \ 
year or two ago the North British Rubber Co., en behalf «f 
the Ceylon Research Fund, made up a number of simples f 
ebonite from different varieties. of plantation rubber. [t 
used. ordinary. sinoked sheets, sheets which had been. ex. 
cesslvely smoked, and two or three other varieties, and the 
results of the tests were that thev all stood 125.000 volts: they 
had all passed what he believed was the Admiralty test; ard 
in One case, he believed, the heavilv-sinoked. sheet rubber had 
stood that voltage for two minutes, That was а very paat 
result. Ele would be interested to know in what way ponta- 
tion rubber was not suitable for the manufacture ef. eborite 
On the question of surface Тез Кане he asked whether Mr 
Flight had anv theory or any ideas as to the cause of it. [t 
hid been stated -and, he took at, it was а reasonable proper 
sition- that the tracee of sulphur on the surface of el mite 
oxidised in the air and formed à laver of sulphurie acid; which 
absorbed moisture and so kept the ebonite: moist. If thot 
were so he gathered that the speciillv-premired ebonite sh wild 
show a far smaller surface leakage than ebontte мА hed 
been kept a few months or longer, and it would be interestz 
to know what the effect was. With regard to brittleness, tbis 
would, no doubt, depend very largely on the condition af vw 
canisation, and be wondered whether, in the attempts to get 
thos very neh voltage figure, perhaps the rubber wis vul- 
eainised too hard, with a consequent loss of other qualities 

Мг. Frout replied that the question of the ele гас strencth 


re SR oL SBT OE ATES: 


Vol. 93, No. 2,378, JUNE 22, 1938.] 


THE ELECTRICAL REVIEW. 


997 


of various mixtures was just the sort of thing that the Elec- 
trical Research Association was looking for. 
had experienced—and the whole electrical industry had ex- 
perienced—very great dificulty in getting information from 


the suppliers of rubber materials as to just whut the compo- 


sition Was. ‘here had not been that frankness which was 
essential in any co-operative reseurch, because there had not 
been the bodies which one could trust. Such ebonites as his 
Association had been able to test had indicated that, of the 
commercial grades  available—he supposed they were опу 
ordinary commercial grades—there was no doubt that the one 
which, they were told, consisted of nothing but pure Para 
rubber and sulphur, did give very much higher results than 
the other materials, although they had not much information 
us to What the composition was. In the event of any particu- 
lar section of the rubber industry wanting any test carried 
out, or any information on those hnes, if they were willing to 
make up the required specimens, particularly with a view to 
the use of plantation rubber—which, he supposed, was cheaper 
than Para rubler—he felt sure that the Director of the Elec- 
trical Research Association would be only too pleased to co- 
operate with them, now that these recognised. standard. tests 
existed, and make tests in accordance with the recognised 
standards. That would enable them to compare the material 
with others now on the market, and say definitely whether 
the plantation rubber mixtures were as good. as the others or 
not. The figure of 125,000 volts per mim., which Dr. Stevens 
had indicated as having been reached, was very good indeed, 
because the grades which had been tested, apart. from the 
Admiralty grade, had not сопе anywhere near that, and it 
was peculiar that there was such a big gap between the 
Adiniralty grade and the ordinary ebonite which one bought 
on the open market. With regard to surface leakage, it had 
heen very definitely proved that, when exposed to sunlight, and 
also to a humid atmosphere, sulphuric acid was formed. At 
the National Physical Laboratory, at Teddington, a number 
of ebonite specimens, with a brass washer on top, were always 
exposed, in the ordinary laboratory atmosphere, to the light 
from a north window, so that they did not get strong sun- 
light, and the surfaces of the various ebonites were quite 
moist, due to the acids formed attracting moisture. The brass 
washers, which were bright and polished when put on, becaine 
dark in time and eventually were eaten away. What happened, 
of course, had never been investigated in the electrical in- 
dustry. They simply knew that when the material was used 
under such conditions acid was formed, and they tried to re- 
produce those conditions. Where they could not do so they 
felt doubtful as to whether they could employ ebonite. It had 
been stated that, by reducing the quantity of sulphur, this 
could be avoided, but they had not had ebonite which did not 
show this characteristic in some degree. As to brittleness, his 
curves indicated, as Dr. Stevens had supgested, that the better 
grades of ebonite, i.e., those which possibly had been vul- 
canised more, Were rather more brittle than those with a lower 
electric strength. 

Mr. D. M. WEBSTER (Rubber Research Association) dealt 
with the question of co-operation. The Director of the Rubber 
Research Association. was very interested in ebonite, and the 
Association was at present investigating it, but it was limited 
in the amount it could do. At the present time it was not 
conducting an investigation on a very large scale, mainly 
because it was limited to a certain extent in the matter of 
staff and equipment. At the same time, it hoped to extend, 
and it would be of very great value if it could co-operate 
directly with the Electrical Research Association ; if the latter 
could carry out the tests be had no doubt that the Rubber 
Research Association could do the rest of the work, such as 


In the past it 


preparing the mixings and getting out various materials, and 
in that way an enormous amount of time would be saved. The 
Electrical Research Association could do the testing very much 
more etticiently and quickly than the Rubber Research Asso- 
ciation. Не suggested that if Mr. Flight put the matter 
before the Director of his Association it might be taken up 
us soon as possible. Referring to Dr. Stevens's remarks as to 
the formation of acid, and so on, due to sulphur, he said that 
in his experience free sulphur was not the only cause of the 
formation of acid. In the absence of free sulphur, acids still 
formed. 

Dr. STEVENS said that that was probably due to the oxidation 
of the Шу vulcanised. rubber. 

Mr. FLIGHT said that Mr. Webster had given him excellent 
news from the point of view of both the electrical and rubber 
industries, that the research associations had ebonite under 
consideration and that they were willing to co-operate. Не 
felt sure that the Director of the Electrical Research Associa- 
tion would do everything in his power to co-operate with the 
Rubber Association, particularly with a view to carrying out 
the tests mentioned, for which they now had facilities, and 
with a view to indicating, from the experience gained, the 
most hopeful lines on which to proceed. He would mention it 
to the Director of his Association. 

Dr. H. P. Stevens said that the Rubber Growers’ Associa- 
tion Was also extremely interested in this question, and, with 
the Director of Research at the Rubber Research Association 
at Croydon, it had already planned certain tests, und certain 
experiments had been made, but there again the question of 
the electrical testing of the specimens arose; therefore, he was 
delighted to hear what Mr. Flight had said with regard to 
the carrying-out of tests. 

Mr. Hersert ROGERS pointed out that Mr. Flight had said 
that after one minute there was not much use in prolonging 
the pressure if they were testing for voltage. Опе саше across 
demands, however, for a test of 10 minutes’ duration, and he 
asked what was the differen:e between tests of 1 minute and 
10 minutes’ duration on diclectrics, say, of 10,000 or 20,000 
volts. Again, Mr. Flight had said that there was a new use 
for ebonite when the right kind of ebonite could be made, and 
the Rubber Growers’ Association might think of that as some- 
thing useful. 

Mr. FLIGHT said that the question of the length of time 
during which voltage should be applied was a very old one. 
In the early days, when there were no reallv reliable data 
available, everybody had his own ideas, and, in order to be 
on the safe side, some people used to specify 10 minutes. There 
were still some people of the old school who wanted it, but 
various investigations had been carried out with a view to 
finding out what was the best time during which to apply 
stress, and, for any particular material, that length of time 
varied. with the conditions under which the tests were carried 
out, as regards temperature and also the thickness of the 
material. All that was now short-circuited, and it was de- 
finitely agreed to recognise one minute, both for electric 
strength and for resistunce tests, as the proper time during 
which electric stress should be applied. before measurements 
were taken. The reason for fixing the one-minute period was, 
largely, that in the British standard specifications and the In- 
ternational standard test for electrical machinery and appara- 
tus, this tine was, in nearly all cases, one minute, «nd there- 
fore it was right to expect the raw material to withstand the 
test for the same period. One minute was long enough to 
find out defects, and it was not long enough to be tedious. 
There was another school which went in for the instantaneous 
test, but that was just as bad as the long test, and the midway 
course Was certainly the most useful and reasonable. 


PROBLEMS IN TELEPHONY, SOLVED AND UNSOLVED. 


The Fourteenth Kelvin Lecture. 


By Prof. J. A. FLEMING, M.A., D.Sc., F.R.S., Hon.M.LE.E. 


(Abstract of lecture delivered before tho INSTITUTION OF ELECTRICAL ENGINERRS.\ 
(Concluded from page 930.) 


The telephone line presented a number of problems which 
have been fairly satisfactorily solved in recent years. The 
problem of loading deep-sea cables has been fairly well solved ; 
althourh we cannot nearly approach to the Heaviside condi- 
tion for distortionless transmission, we can make n verv 
useful approximution to it. The successive improvements in 
loading have resulted in an extension of the practical tele- 
phonic ranges up to, кау, 2.000 or perhaps 3,000. miles by 
aerial lines, 200 miles on underground and 200 miles on sub- 
marine cables, a? ccmpared with about one-half or one-third 
of the above distances for unloaded lines of the same type and 
BIZE. 

An additional great extension of the practical range has been 
secured by the invention of the thermionic repeater which 
has placed relays or repeaters which depend upon microphonic 
contacts or electromagnetic actions in a secondary position. 
The evolution of the thermionic repeater started with the in- 


vention by me in 19M of the osvillation valve or thermionic 
rectifier for high-frequeney currents. 

In the recently laid underground trunks from London to 
Manchester, 183 miles long, the copper conductors weigh 40 Ib. 
to the mile in place of the 800 Ib. which would have been 
necessary without repeaters. The thermionic repeater has 
rendered commercially possible the estatdishment of telephone 
exchanges which may extend over the area of einpires ar 
continents, rather than cities or countries, us suggested by our 
president, Mr. F. Gill, in his presidential address, and also 
of carrier-wave multiple telephony. Phantom-cireuit working 
and loading is now very extensively carried out and a further 
mode of effecting economy in conductors is the utilisation of 
existing telegraph wire circuits for simultaneous telephony. 
New and important methods of inultiple telephonic working 
have been lately introduced in the form called ''carrier- 
wave '"' telephony. 
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We can make a aingle telephone line convey simul- 
taneously a number of telephonic conversations. through 
the agency of à number of superimposed eeparate carrier 
currents, the frequencies of which are far enough apart to 
prevent tbe. corresponding bands of modulated currents froin 
overlapping. 

In securing, however, good results as to speech clearness 
certain precautions are necessary. We have to send along the 
line a relatively large amount of electhe current in the form 
of unnudulated. carrier current. Thi has led to the sup- 
pressed: carmer-Wave systems, in. Which the required. surplus 
of uninodulated carrier current. required. to prevent speech 
distortion is not sent along the line, but supplied. from a local 
eource at the receiving end. The carrier-wave system can be 
apphed also. in (һе transmission of telegraphic signals. on 
Morse code, a much larger number of independent side bands 
сап be accominodated. on опе line without mutual interfer- 
ence, and therefore a larger number of simultaneous telegraph 
messages can be transnutted than 15 possible wath multiple 
telephony. 

To-day one telephone wire between New York and Chicago 
carries at the same time with complete privacy five independ- 
ent telephone conversations, and also certain. sections of the 
hne carry 40 different. telegraph messages each way. In this 
manner а single line does duty for 85 communications at once, 
if necessary, faving regard to the fact that in long-distance 
working the capital outlay on. the line and therefore the 
corresponding annual charges for interest and depreciation 
are the heaviest items, at wall be seen that carrier-wave tele- 
phony and telegraphy are of niiense importance. 

A two-way repeater plant suitable for use with carrier-wave 
telephony has been developed, and also arrangements for full 
duplex working of сагпег-мауе telegraphy have been 
worked out by the American Telephone & Telegraph Co. in 
conjunction with the Western Electric Co. of America. 

Carrier-wave telephony and telegraphy in the present state 
of the art find their commercial justification only in applica- 
tion to relatively long and therefore expensive lines. 

It із questionable whether high-frequency alternators or 
Poulsen ares will survive 1n competition with the valve. For 
large powers and in prolonged use the heating of the anodes 
sometimes gives trouble. An advance is therefore the con- 
struction lagh-power valves with bulbs partly of metal and 
partly of glass. 

IU-kKW  three-electrode valves. of this type made by the 
Western Electric Co. take 24.5 amperes at 32 volts to bring 
their filaments to bright incandescence. The normal plate 
voltaze i$ 10,000 supplied from а d.e. dynamo or by rectitied 
low-trequency alternating voltage. The power intake of the 
tube, including filament heating, is 15 KW and the efficiency 
To per cent. The General Electric Co. of America has also 
produced а 20-kW valve. The filament is heated by 50 amperes 
at JU volta. The plate voltage is 15,000 and the overall cti- 
ciency of the valve ав a generator is about 70 per cent. 

A 1l00-KW valve of the sitne type ie being developed by 
the same corporation. I have seen some similar valves of 
1290 kW made by a firin in Tolland. An additional advance 
Which may have important consequences in connection. with 
high-power generating valves consists in abolishing the grid 
and returning to the sinple two-electrode ог Fleming valve 
аз ап oscillation generator on the following principles. [f a 
Plrailit rod, say of tungsten, is made incandescent in a high 
Vacuum, 16 emits electrons normal. to its surface, If the 
filament is surrounded by a cylindrical anode kept at a high 
positive potential, the electrons move radially towards the 
anode, creating a thermionic current. The filament-heating 
current, however, produces a circular embra ong magnetic field 
and the moving electrons are therefore acted upon by a force 
tending to make them move across these lines of force in a 
direction. parallel. to the filament, or even. bring them back 
towards it. 

If, then, the filament is heated by a high-frequency a.c. the 
temperature and the electronic emission keep nearly constant, 
but during the instants of maximum filament current there 
will be a force reducing the thermionic current, which last, 
however, will rise to its full strength during the instants when 
the filament-heating current is zero. 

Accordingly, af the stramht filament of a two-electrode valve 
with à eylindrical anode as heated by a strong h.f. a.c., say of 
30 pps., and if a high positive voltage is put upon the 
anode, the theiiionic current in an external circuit. eonnec- 
ting the anode and the. thhament will have pulsations in it 
having a frequency twice that of the fibunent heating current. 
These pulsations шау, by a proper transformer in the external 
Т ссн, be converted into рн frequency a.c. 

lne valve so used becomes a sort ot a.c. transforiner of part 
of the energy of a direct h.v. current into h.f. ac. In pla e 
of the electro-tatie control af the tliernaone current by the 
кп potential we have magnetice control һу means of the 
йе, due to the ате heating eurrent. 

On these dines the General Electrie Co. of Ninerica іх maid 
to be developing a 100 KW metal bulb thermionic generator 
with an external water-cooled anode. A tuncesten "ашк ч 
made incandescent by an a e. of мю прене at a frequency 
of loan pps, the thunent taking 20 KW. The anode de, 
voltage as nno and the естене ds ТО per cent. 

Satie the frequeney of tlie generated иге is twice that 
of the filament beating current, it шау be possible, by а series 


of euch valves starting with a low-frequency filarnent-heatir д 
current for the first valve, to build up a high-frequeney bini- 
voltage current using the tbhermuonic current of оце Vase w 
heat the filament of the next, und во on. 

It cannot be said, however, that at the present ume turre 
is a field of operation for such large sizes ID юзе valves 

Electrumupnetic waves sent from broadcasting Мой us arr, 
suv to speak, litted over certain districts so that Ше края 
und music are in certain eases better heard at retiote guo 
at nearer distances. Furthermore, there are blind spets 
In certain areas, and also a phenomenon called © faosug 
These abnormalities are probably capable of explanation һу 
reflection from higher 10nised levels of the earth's апар, 
by absorption of wave energy by lonised inasses of аборт 
gases, or by absorption in passing over certain kinds of terres 
trial surface. There are very similar phenomena іп tie cow 
of sound waves in air, 

In the case of electric waves, especially of the m nie hat 
short wave-length used in broadcasting, the wave пир te 
deflected upwards by retlection from certain inclined ground 
surfaces or by retardation of the part of the wave-front dre 
to an increase of the dielectric constant of the air by water 
vapour, and then brought down again by retlection. from ti 
under surface of masses of ionised air in the upper atn - 
sphere and sọ convey more energy to а distant receiving; 
station than to а nearer опе. The " blind spots ^ mmay per- 
haps be due to interference between waves Which have reaches! 
that spot by two independent paths of different length, 

A brief reference may be made in conclusion to the pea: 
tion of research on telephonic problems in Great Britain. 

There is in Great. Britain too much tendency to dema: i 
an immediate commercial return or а very close connecter 
between the character of research work and its. industr. 
applications, and also. to consider that it can be fostered os 
Sinall-scale expenditure on scholarships or committees, or ue- 
fully conducted by men of mediocre power, 

Telegraphy and telephony being under Government contr < 
in this country there is less inducement for private invesu- 
gators of high ability to make it the subject of their labours 
There is not a single University in thia country. Which pew 
sexses In its electrical engineering departments the mneces<ars 
equipment for conducting advanced experimental invests- 
tions in telephony and telegraphy. 

Nevertheless, research in this subject is a matter of nationi? 
inportance especially to Great Britain with an Empire aot 
tered over many seas. 

We have never been deficient in the possession. of men «f 
the highest scientific originality in this country, but th 
unsolved problems in telephony are still many and it is ое 
sirable that the attack. on them should not be limited te the 
personnel of Government laboratories ог to the official ини 
tive of sinall Government Comuittees. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following weck. Correspondente should forwara 
their communications at the earliest possible moment. No 
letter can be published unless we have the writers name 
and address in our possession. 


Electrical Prospects in Canada and U.S.A. 


. Replying to ©“ Old Reader ” in your issue of the Ist inst., there 
Is no question that the electrical industry is im a tlourishib; 
condition. across. the “herrings pond," and under,sang ex 
siderable expansion, as may be readily proved by noti z te 
шипепхе electrical contracts that ure. being placed for bus ; 
Ing power stations and vast hydro works. 

Speaking as one who has recently returned from Сап. 
after à stay there of several vears, one vital fact that ucit 
be borne in mind by intending emigrants is the sharply ob 
fined seasonal periods such as are quite unknown bere. Wyer 
the snow and frost strike, the land is locked up and актын 
tural work of any kind is impossible, and practically all t aab 
шр ceases, for approximately tive months, east of the Pre kre 
Practically all automobiles used for pleasure in the «nali tape 
are put away for the winter, and the batteries are put in 
storage to prevent. freezing or else are dismantled and ke ot 
drv. Sleths come out with a rush after the first gd ta 4d 
snow, and remain the only practical means of convevance = 
excepting, for two or three large cities where the mam ross 
are kept free from snow at great expense—for keveral mot ths 

With the closing down of avriculture and Вии, pere 
lock into the large towns, such as Montreal and Tore nto, vits 
the result. that there is not enough work for all. and ona- 
quently there їк considerable hardship for many unf по ote 
folks until the Spring, particularly as there Is prac ties А зо 
Government machinery to deal with distress, which is eft 
to the emergency measures of the local people when conditions 
get dangerous, 

Now for the Spring! Away goes the snow and frst {rm 
the ground, the hot sun rushing the trees Into leaf in an 
need bly short tine, Back flows labour to the lad fe 
the growing season is none too long ; building starts up, and 
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business generally booms, sufficiently so for it to be known 
as the " Spring rush." Out come the automobiles, there being 
the usual thousands of batteries needing renewal, and conse- 
. quently stocks have to be built up to meet the sudden demand 
and held at suitable distributing points for immediate delivery. 

It will be seen that there is plenty of work going during 
the Spring, but it tapers off towards winter-time, and in the 
ordinary way it would be folly to go out on speculation after, 
say, August, unleas provided with sufficient cash to live over 
the winter in the event of not obtaining a permanent posi- 
tion very soon after arrival. The universities in Canada turn 
out every year many bright young men who go into electrical 
engineering, and it would certainly be, for the average man, 
a good deal of a struggle to obtain a position. really worth 
while, particularly as methods over there differ a good deal 
from those on this side. 

Due to natural increase of population. and immigration, 
there follows a steady expansion of general trade, and conse- 
quently electrical distribution goes ahead, particularly. now 
that the value of the vast water resources is being realised. 
Consider the following facts recently issued by the Бошоп 
Water Power Branch of Canada, and quoted by The REVIEW : 

In the province of Quebec alone last vear 435,000 h.p. (hydro) 
was put down, and 66,000 h.p. (hydro) put into operation. 
“This represents an increasc, and naturally consumers must be 
соппе еа to take the load. 

Anyone gomg out inust be prepared to take anvtbing that 
comes to keep going, and with a little lick he may do well. 
Dignity is not required, but adaptability Is essential. Some 
men make money quickly, but there are also plenty of cases 
where they lose it quickly, only to start upwards again with 
тову optimism. That is the spirit over there—optimisii— 
with an occasional wave of profound pessitnisin, only to bounce 
out with renewed hope and energy. 

C. A. Saville. 


London, June 16th, 1923. 


The Lighting of Princes Dock, Glasgow. 


With reference to our advertisement in list week's. issue, 
describing the lighting of the Princes. Dock, Glasgow, lest 
premature Jubilation should be caused amongst the gas in- 
terests, will you kindly permit us to point out that, by an 
unfortunate error on ће part of our engravers in mounting 
the blocks, the views illustrating the gas-lit and electrically- 
lit sheds respectively were transposed. 

Johnson & Phillips, Ltd. 

Charlton, June 19th, 1933. 


The Earthed Return. 


Your leaderette of the Ist inst. on the © Earthed Return " is 
of far more than ordinary importance, because, until this is in 
common use, it is unpossble to econonncally utilise the full 
possibilities and. benefits of electricity. 

You ask: " Why is the earthed-return system so little used 
in this country to-day?" Will you kindly give me space to 
state my experience in connection with it? 

In 1884 I outlined a network of distribution mains with 
earthed return, fed by floating batteries at suitable points, 
as suggested by Mr. J. 8. Highfield in his inportant paper 
of May 9th, 1901, but of course, much more crudely in. those 
days. I submitted an improved form of Planté plate for the 
purpose (identical with the Gould type now in use in the 
U.S.A.) to Mr. Reynolds of the Great Western Brush Co., but 
was unable to get his assistance, principally, I think, on the 
acore of the earthed return. To avoid repetition, let me here 
say that it was improved upon as developments occurred, and 
plant feeding points added, exactly on the lines since adopted 
by Mr. Roberts at Durban. 

In 1556 I had a long conversation with the late Mr. J. S. 
Raworth, at Westbury, on the matter, and he insisted. that 
mv ideas were purely theoretical and not commercial, and 
that electrolysis would be a fatal bar. To-day they are bemy 
carried out at Durban, as regards distribution, and. your leader- 
ette supports the use of the earthed return. 

In 1895, I tried hard to get the late Mr. R. Hammond to 
let ine try and get the Board of Trade to consent for an earthed- 
return distribution system at Ayr, but he would not hear of 
it. He suggested that I was Jacking in ability even to 
‘suggest such a thing. 

While engaged on the Blackpool trainways and electric 
lighting extensions in the previous year, I compiled a complete 
road transport system, with flat metal tracks that forined the 
earthed return, but to avoid the heavy drop of seven volts 
allowed to the tramways, fed by plant points at frequent 
points along the route. It embraced roads, vehicles, power, 
гаће control, finance, and taxation. The last two items have 
been submitted to the Roval Commission on Landon Govern- 
ment and the Departmental Committee on Vehicle Taxation 
respectively. 

In connection with the earthed-return track an eminent 
technical official of the Ministry of Transport, despite the fact 
that it is in use on tramways, wrote as follows: © I think 
you will find that few electrical engineers would agree with 
vou that this is a feasible proposition; it will cause great 
trouble and a disturbance to all kinds of metal work at 
present connected with the ground, by electrolytic action. so 


that I feel sure that those advising the Board of Trade on 
electrical inatters would not hear of such a proposition.” 
Considering the last statement, what can we do? 

My tracks would also form the earthed return for the three- 
wire outer, in addition to an armoured covering of steel 
wires, two windings in opposite directions, or additional 
copper under the lead sheath, as шау be found best, that 
would not increase the cost of the cables by 40 per cent. 
probably, as stated by you. In any case, the strong rigid 
overhead structure I propose to employ for the overhead con- 
ductor (see Pat. No. 18,499/09) would carry all the cables 
necessary for lighting, power, telegraph. and telephone, 
throughout the country--a most important feature of the 
scheme, as road and path breaking and repairing for the 
eables would cease. 

With a concentric distribution main, outer carthed, the live 
conductor would be isolated right up to one aide of the lamp, 
domestic apparatus, or motor, and switches might be made 
air and moisture proof; also, fuses. A moisture-proof 100- 
mnegohin cable under these conditions would give far. better 
results than a 5,000anegobhin cable with creepaye at every ex- 
posed, or semi-exposed, terminal. 

More important still is "safety first.” In all dangerous 
places, collieries, quarries, chemical works, &c., the enormous 
advantage of having the live wire isolated from the work- 
шеп cannot be overestimated. 

While I have no wish to detract from the credit due to Mr. 
Seabrook for giving us the lead—quite the contrary, for I 
heartily endorse your remarks—I do feel it deeply that after 
nearly forty years’ hard fighting for the earthed return (1 
have not given a tithe of the many refusals and snubs L have 
had, nor have I referred to the effect. it has had on my 
career) I am now too old to reap any benefit from it. 

It is the same with tariffs. I devised a system of tariffs 
in 1557 which the Brush Co. would not entertain (сору em 
closed), and with it, in 1595, opened the Ayr Electricity 
Works with electricity below the price of gas, to all private 
houses and businesses open till ten p.m. It forms the base 
of most of the systeins now used, but is known, in a modified 
form, as the “ Hopkinson " system. Verv few, and they 
only personal friends, recognise that the svstem is mine. 

Sincerely hoping that your article will speedily lead to 
further developments. 

Ernest б. Pink. 


Lewisham, June 12th, 1925. 


Forecasting the Demand. 


Would one of vour readers. kindly give ine an idea. of the 
methods employed in estimating the probable demand for 
electric light in. different. types of residentia! districts? 

June Vth, 1923. [nterested. 


Publicity for Domestic Appliances. 

Reading through the columns of your valued paper issued 
on June sth, 1923, I notice with much interest that the 
Manchester Electricity Department has issued. an illus- 
trated booklet dealing with domestic appliances, also giving 
estimates of cost and details. of its cooker-hiring scheme. 
May I say that m my opinion this class of publicity is most 
valuable, and should go a long way to increare the demand 
for these appliances... Not only does the person in possession 
of this booklet have the article illustrated, Lut at the same 
time he or she can sit at leisure and work out Ше approxi- 
mate cost of the particular article required, also of ita installa- 
tion. 

Another valuable publicity scheme for this class of electrical 
apparatus is one Which I think does not receive the attention 
that it merits, and that is a suitably equipped showroom. 
Taking into consideration that the person chiefly interested in 
domestic appliances is the housewife, she is therefore the per- 
son whose interest should be obtained, and to obtain this 
interest a showroom would form a very good magnet. Great 
care should be taken in the lay-out of. the appliances, pnd 
arrangements should be made so that practical demonstrations 
сап be given with cooking appliances, &e. As the average 
housewife is not an electrical engineer, such demonstrations 
will without doubt prove most valuable, inasmuch that she 
will be able to see personally with what simpkiity these 
appliances сап be operated. 

In order to emphasise iny idea I will give the following 
example :—The demand for wireless apparatus has been enor- 
mous. Why? Because the public have been given every en- 
couragement to hear wireless demonstrations, at which they 
have been able to hear different instruments in operation, and 
have them explained personally to them. The same thing 
applies to domestic appliances. Give the public, and especially 
the housewife, a chance of seeing these appliances at work, 
and with what simplicity they сап be operated, then without 
doubt (as in the case of wireless apparatus) the demand will 
be greatly increased. 

When the above schemes are combined they will 
prove most valuable, inasmuch as the actual articles can be 
seen working in the showroom, and the booklet containinp 
prices, &c., can be taken away and studied at leisure. 

| г. Ww 


June 16th, 1923. 


1000 ТНЕ 


ELECTRICAL REVIEW. 


[Vol. 92. No. 2,373, JUNE 22, 1923. 


NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHBD.) 


Goap: ed oxpreesly for thes journal by Mussks. Sartos-Joszs, O'beLL ane 
Stattiess lateat Agents, 385, High Holborn, London, W.C. 1. 


1923. 


{4 л, Spee л, алм mechanism for automobile, &с., dynamos." Н. 
G Нау Jua ath 


14,40) "hours aptings motors." Н. G. Harley. June 4th. 

16 vM Rade ter phonic, &c, apparatus." W. Sutton and E. H. Wilson. 
Jur 4! 

]à v5 CORR (toansgeortic wave signalling systems. H. W. Richards. 

Leeds, "UNars ne tees, AU G. Paget-Usher. June М. 

14.17. " Fase elate cutouts © А FE. Beach. June 4th. 

460 ct beso ТИЧЕ ГЕГИ Meteopolitan: Vickers. Electrical Co., 
|, 1! Vb LE «ane June dth. 

lé us ON dee bot Batteries. L. 
aan, J ' ah, 1922?) 

bez Мате rem oan умту? H J. Jo M. de Repnauld de R lles- 
tre arg SMa FErarquise RaloLEleteque.. June 4th. 

llora U bieen condenses re." A. E. Angold, А. Н. Railing, and J. Stan- 
lev. June 5th. 

Lou del phone svete ins J E. Collyer and Coventry Automatic Tele- 
pho Mai, 111 ju: 5th 

166909. "7 Means for се пус reception in high-frequency telegraphy, &c." 
М.Ј Reke» and А. W. Sbarman. June Sth. 

14,716 Рухии с vukanising apparatus." H. J. Brearey and J. Wilkinson 
and Sens (Gro ngata), Led. June Sth. 

14.7220. кетиу © H. G. Gerty. June Sth. 

LETTS Dede ttecrephe ne plays. C. F. Hilton and Mikro, Ltd. June oth. 

14,746. " Pbirxders foc thermionic valves," R.J. W. Heath. June Sth. 

14.748. " Suspensions for ciectric lighting fixtures." L. Erikson. June 6th. 

14.74*^. "Control systems for electric distribution," Metropolitan: Vickers 
Electr Co, Lid. June Sth. (United. States, June 5th, 1922) 

14.7599.. "E etron discharge apparatus." British. Thomson-Houston Co., 
L t4 June bth. (Und Sturrs, June Sth, 1922 ) 

14 7*3. " Instiunie ats fer ec vonmination of oscillating electrical. conditions.” 
Hos G Arson. June ath 

1655 Pherapeuts ppsratus J. R. Quain. June Sih. 

14.776. 7 Method. of boiencing eelf-inductions. and effective resistances for 
ostii cables Jl М Menlerhoy. June oth, 

14.777. " Wireless telephone instruments." C. А. M. Buckley. June Sth. 

Тасе "' Method of mounting crystals for detectors for wireless telegraphy, 
& F M Richard Jun: эһ. 

Dect switching: device tor wireless telegraphy, &с.'' W. S. Worthing- 
toen, June 6th 

l4 30 Switehing devices. for automatic telephone. systems." Coventry 
Autscstn det phones, Ltd. (Adams). June 6th. 

l4 heb "Crystal detectors tor wireless receiving sets.” J. C. Trickey. 
June 605. 

14,45. °* Variometere, &c, for. wireless telegruphy, &c." E. C. Bramwell. 
Jum tth 

14.8554 " Combine 1 eie tri torch and inspection lamp." F. Luck. June 6th, 

14.45% t Maintaining мизм ойу conduction discharges. 
Heesta Co, BF tdi (General ес Co. June 6th. 

014.8. '" Tuning, Ac, devices for. wireless apparatus," W. M. Holbeach 
and пок dPépbone ond biectric Co., Ltd. June 6th. 

14.8*. " jfuning, Ae, devis for wireless apparatus." Sterling Telephone 
ar] Кїбє Co, P104. Yun oth. 

14,590 n Loud sake 6o phone". Jo R. Beard, F. R. Griffiths, and Ster- 
hn [phim ced Кух» Со, Ltd. June Gth. 

I4 RE Ut Nanoimncoter Y D. Ward Miller. and Sterling Telephone and 
Lon Co, Et) June Rth 

lbw Ebe (өх tances, Ac." Holmes & James, Ltd., and H. E. 
Suther’! nd June 6th, 

{дм I bhetrotisnete аш поп micrometers." J. M. Ford. June 7th. 

14.57. " Бесс power transmission svstenrs.” A. M. Taslor. June 7th. 

4 мм» O Jum hon bows dar cletric wiring ™ J. H. Nelson. June 7?th. 

Laul Sanding appeor tus fur tramears, &c." E. P. Quin. June 7th. 

l4 l6 епс ermo S, Ас” R О. MGown. June 7th. 

MRS DP berne cons топу apparatus." J. E. Calverley and W. E. 
Pha tha’ fane 70 
14.7260. Oplan 
н. thei Jure Sth, 

145014. есет filters tor high-frequency oem illations;" Soc. Francaise 
Ko Бете о. Jome uo th rare, June Sth, B.) 

1448. Automate roming circuit breaker systems.” British Thomson- 
Hous o Ce, Et Genes bine Coy June Tth. 

14.91 “ble tric easuring instruments”? British Thomson: Houston. Co., 
Ltd. General Fiat €, June ?th. 

014 "e Bede graphy one phetotidbeyraphy." H. G. Bartholomew. June 7th. 

{4 8 Ekern swathes R. G. Ellis. June 7th. 

14 975. t Connoy phate for ен етме пироп E. Johnson. June 8th. 

PO I! Sp тераат of series-wound direct«ure nt motors; J. Bentley 
a.1 W F Pores June ith 

pow Морг nos phe connectors." E. W. Bonson. June fth. 

DG IW e bem CS urph, Neu demonstration apparatus.’ C. Newnan. 
fure Sth 

lum Strand wrappaus machi sU Western. Electric Co, Did. June 
LIED (rated States, August. Jis, 1022 4) 

POOR eyed fetes tor А Hoo Seo Jun Mth. 

AR Erys’ drato” D E Garnett. June ath, 

loea Мапе iong cpparatue " J.R C. August and E. K Hunter. 
J ins My 

1, Man tree teat ef масире tube devices"! 
heoo oeno бо, {44 Jue ма United States, June Sth, 192 à 

Г, Meters suni азр 7 f. Т. Jekson. June sth, 

oer Куйо ef Qoteinatings аге machines P Georgoussis. 
Je~ wr 

E074. "db bes tr battere 7 G Antenof June Sith, 

ШИГ, * Nero s ам h o rlent nt l H Noster. June th 

йун р рте syste J E Colve and Coventry Nutomotic Tele- 
fU ws ] e! Jute ut, 

уже ces v tài bie dese ®© f dorm June 9th 


Lew | b ow бот sono fr bulbs, 7 Fo A. Considere and G. 
б... fare €t, 


Graf nberg. June 4th. Ger- 


British Thomson- 


«олов apparatus." J. E. Calverley and W. F. 


British Thomson- 


ELA б. pb рыт»? J і Coller and. Coventry Automatic 
1.6: e beh Juas s 

Ve lee 6. dbery trots, AC N Daves. June th. 

ld. U Vake ate pe ites бес eor current. W. J., Brown and 


` ote 5 М larg | ear, з Co, | ges Jure Th, 


PUBLISHED SPECIFICATIONS. 


The nantere in parentheses are those under which the specifications will be 
ported aed ate сыз], and ail subsequent proceedings will be taken. 


A991. 


wr UM heed sut Mra arto ef phase of аб alternating current net. 


` К+ а NL ca ree se © EGE R Maris x SAAE Soc. 
A чо, ap n prelo раа ) 


ILRI Etectricallv-heated. ke tlle of other liquidcontaining ге ер = 7 
A. L. Large. February 17th, 192. (197,982) 

34,690. °° Dynuino-eetne machinery.” Sir C. A. Parsons and J Rea 
December 24rd, IRI, (197,986) 


613. “ Means for adjusting electric light. pendants.” A Mune ! Jaa 
агу th, 1900 (17, DR) 


33212. "'Phototelegsraphy."" D. von Mihaly. February фм, 1912 174 т, 
карп) \ | 


2,295. '' Mapneto-electric machines." British. BEhome«son-Houston €. , Li 
and A. P. Young. January иһ, 1922. (198,006 ) 

4.470. '' Multiplex. transmission svstems, part ularly submarine cote see 
tems; Western Electric Co., Ltd. (Western: Eiectric Co. Ini). E truno 
loth, 1922. (19%,011.) 


L50. Thernnontc wireless transmitters"! Ges. fur Dr si Tee 
graphi*, February 16th, ERI. (175,6) 
4,631. '* ignition devices of. internal-combustion engins.” F. H Roe 


February 1б, 1922. (195,014.) 

4.60000 8 Electrically-heated incubators.” A. J. Trott and E L. J. Муз, 
Febroary 17th, 1923. (198,016.) 

4.545. | Process and apparatus for electrolysing fused salts of metà а acd 
recovering, the metals and acid radicles, and the application ot the es: pee 
orss and apparatus to the recovery of valuable constituents frum metal be ai є 
ore» and materials," E. A. Ashcroft. February Ith, 1922. (18e ele) 

4.963. Electric current. tapping connector." R. L. Chase tien F trucs 
39, 1922. (195 034.) 

9.003. " Tramway and like rail joints. G. H. Walker and L. R Mew 
February 2tst, 1922. (198,035 ) 

9.048. “Jigs for use in assembling and electrically welding iopethir the 
part» of automobile bodies and other. structures." E. G. Budd Manu? actur ^q 
Co. March Doth, 1921. (177,152. 

5200. V Means and apparatus for the transmission of messages r^r es 
cibles having a high electrostatic capacity" €, J. Cobman, February 22: 
1922 (Cognate. application 14,044/22.) 198,040.) 

5.291. '' Methods of lowing submarine cables." F. E. Pernot and L J 
Rich. February 23rd, 1922, (198,044 ) 

33W00. Continuous current. dvnamo-ctectric machines excited with eres 
winding." R. D. Archibald. February 23rd, 19822. (199.046.) 

0,378. '" Method and apparatus for selectively transferring electric ot aac: 
tory energy." з 
(195,052. 

5.5». “Electric meters.” H. T. Worrall. February 24th, 1922 

5.990. * Arc lamps." 


++ 


Н. G. C. Fairweather (W. Dubilier), February Žid, Lee 


(19м (ер, 
T. L. Carbone. February 25th, 1922. (1398 04 , 

SN. ** Mluminated signs." E. C. R. Marks (McSavancy Coj.  bearuary 
27th, 1922. (1958,073.) 

5.451. “ Decorative electric devices." H. H. Berry and C. А Pina 
February 28th, 1922. (198,085.) 

06,341. "'* Electric arc-welding apparatus." British Thomson-Heuston Cc, 
Ltd. July 27th, 1931. (184,141) 

7,486. I Electrically-heated mould for finishing textile arti les, euch os 
stockings, gloves, and the like," F. Schuster. March 14th, LR (db mill», 

7,870. ©“ Multiple-control apparatus for electric railways with motor-actua'e f 
main switch drums." Akt. Ges. Brown, Boveri et Cie. March 17:h, bet 
(Addition to 126,278.) (177,173.) 

97. © Control of electric motors for traction purposes " T. Feeguson sal 
Metropolitan-Vickers Electrical Co., Ltd. March Isth, 1723. (Cogo sts app 
cation 12,077,22.) (198,127) 

ВИ. U Dials for telephone services." F. McClarence. March 22-4, 142 
(198, 131.) 

$,403. U Electrical ignition systems for internal-combustion engines © A 
Drummond. March 23rd, 1922, (198,134.) 

8,627. '" Coverings for wires, cables, tubes or the Кс.” L. T. сыма 
and W. E. Warrilow. March 24th, 19%. (198,137.) 

Вб]. '' Electric distribution or fuse boards and the like.” H. D. Drente 
March. иһ, 1920, (198,139.) 

9,02]. '' Electric time switches," A. H. Brackensey and Franco. Не" эз 
Electra а] Со, Ltd. March. 29th, 1922. TROR I UR) 

11.274. " Receiving devices for sound echos. Atlas Werke Ak*. Ges 
Мау м, I1. (180,987 ) 

11.962. *' Instruments. adapted to directly measure and indicate electr 
resistance." Evershed & Vignoles, Ltd., and G. B. Кое. Asn. Z8 h, lem 
(19x, 1x2.) 

12,270. “ Electrical resistances.” W. Ede, E. W Scammell, ang S. H 
van Abbett, May 2nd, 1922. (198,189) 

12,036. '' Method of, and apparatus for, makiag bead cables. А C.F 
May 6th, 1922. (198,195.) 

14.254. ** Electric arc lamps." А. Meyere. May 12th, 1:921. (079,46 ; 

13,7. © Electrodes for electric welding or soldering." E. J. Chirie. Nas 
J6th, 1922. (195.200) 

14,390. ** Elecurically«ontrolled illuminated pictures, signe, acd othe fee 
for advertising or other purposes." F. W. Williams. May 220i, 122 
(VS ou, 

EE " Electrical. heating apparatus." F. J. Muller. Mas 25th, 1922 
(108,211) 

14,905. '* Processes. for making alloys.” British Thomson-Heoustun ( 
Lid. (General Electric Co.). May 26th, 19202. 1198,213.) 

15,03. " Electric heating apparatus," Е. Phillipson. May 29:b, 172 
(19.21%) 

15.136. '! Electrical headlights for motor vehicles." R. Bowh Akt. Ges 
August Alth, IRAI. (184,541) 

15,3050 Terminals for electrical transformers."" J B. Hansel, R Re «cer, 
and Metropolitan-Vickers Electrical Co., Ltd. May 30th, 1922. (1988 215 

16,181. "* Railway signalling systems.” Automatic Tel phone Manut o> eg 
Co., Ltd., A. E. Hudd, and А. E. Tattersalt. June 10th, Ie (pem m 

17,555, '' Welding of wires, particularis for. resistances.” A. E.W «l 
July 6th, 1921. (1&2.782.) 

18,740. “i Anodes for forming percompounds," Chemische Fabrik Wr sar- 
swin Gos. and Dr. G. Baum. July 7th, 1922. (195,346 ) 

18,748. ' Renewal of the filunents in tharmione valves ог базга» 
repairing the same." AL H. S. Colebrooke and W. A, Wiiieans Joss ^ 
puo (199,247) 

21.544. ' Electric Starting gate far racecourses and the lik © J Boe. 
August Pith, 122 (198 270.) 

22,129. t Electrical signalling devices." Cibl. < Automutiqgues Michoud See 
Anon. Septernber 7th, IA. (085,727) 

22,453. '' klectrolvtic. apparatus and method. of depolarising the se >” 
W D Nikum. August Rod, 1'22.. (198.274) 

23.049. " Ek«tric heaters," British Thomson-Houston Co., L'rd 
24h, 1921. (085,123) 

NWAR Кїзгї hamps with enclosed are discharge’ Noam «ae Vermaes 
schap Philips’ Glocihanpentabrieken. September Ise, IRAI 6185414 ° 

23,438 '' Automatic. steering apparatus.” British. Thomson-Houston C 
Ltd. (General Electric Co). August 29h, 1922. 01098,2725.) 

243,472. © Plug connectors for use with electone flat. irons ` 
August 30th, I2. (108,276.) 

25,713. ° Flectrie motor. control" Rritish Thomson.llcustean Co L- 
(General Plate Со), September Rnd, 1922. (pus 274 1 

26233. '""Elestric arm liunp.” Jupiter Ruasthoht RKertn & Ros 
O tele r КИЕ 1?) 1. (187 215.) 

26.552. '' Switch drums for starting amd controlling clectrmetes ^ P 
Krupp Akt. Ges. October 4th, 1921. ilmen 916.) 

ЗАЗ. I1 Installations of м Плоди Тат ех permitting the increase of ts 
livery od rectifiers of alternating current," EC R Marks “Na S 4 
Soc, Anon. November 19th, 1921. (Divided application on. 187,772. ë ome Шм. 
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TA Insulting cap for electrical cable joints,” F., M van Ge hee 
Гоз h, 1924 019 307 ) 
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THE TRANSMISSION OF 
ELECTRICITY. 


Tue conditions which until recently have obtained in 
this country with respect to electricity supply have 
been unfavourable to the transmission of electricity 
over considerable distances—considerable, that is, in 
our insular eyes, to which 50 miles would be a long 
distance; the land has been parcelled out in small 
areas, mainly municipal, each self-contained, and the 
use of underground cables has been obligatory in most 
cases on account of the density of population. Hence 
but few of our supply engineers have had the oppor- 
tunity of acquiring experience in the erection and main- 
tenance of overhead lines, and the Council of the 
I.M.E.A. was well-advised in securing a paper on the 
subject from Mr. J. E. Storr, whose service with the 
Yorkshire Electric Power Co. and in other relations has 
equipped him with a mass of information on this class 
of work. ‘There is no doubt that overhead lines will 
become of greatly increased importance in the future, at 
opposite ends of the system— namely, for linking-up 
large power stations, and for distributing in sparsely- 
populated areas; and Mr. Storr's lengthy paper forms a 
welcome supplement to the literature of the subject. 

For linking stations many miles apart, high pressures 
will be needed—-greatly exceeding the pressures usually 
employed in this country, which we believe have not 
hitherto gone beyond 33,000 volts. Doubts have been 
expressed in the past with regard to the suitability of 
our climate for very high pressures, but we have no 
doubt that any diticulties on that score will be sur- 
mounted when the occasion arises, and at least 66,000 
volts will be employed at no distant date on overhead 
construetion. With regard to underground cables, it 
was stated in the discussion on Mr. Storr's paper that 
a satisfactory cable for 66,000 volts had not yet been 
designed. We have reason to believe that this is incor- 
rect; when such cable is wanted it will be supplied, and 
in point of fact orders have already been placed with 
British manufacturers for it. However, while 66,000- 
volt cable will be necessary in urban areas, the long 
transmission lines across open country will certainly 
be carried overhead. 

In this connection the question of reliability was 
raised at Scarborough, and conflicting views were ex- 
pressed. Mr. S. J. "Watson held that there should be 
a limit to the price paid for reliability, whilst Mr. J. 
W. Burr laid stress on its importance. Mr. A. Н. 
Dykes agreed that they must sacrifice reliability to 
some little extent for the sake of cheapness. It should 
be borne in mind, we think, that reliability is a purely 
relative term; there is no such thing as absolute 
reliabilitv—the question is one of degree. Just as 
power factor eun be raised to unity at a prohibitive 
cost. so can reliability be increased until the risk of 
interruption ix infinitesimal—but at a cost out of all 
proportion to the result obtained. Mr. Burr quoted a 
case where the utmost attainable degree of reliability 
of supply was imperatively necessary lest a stoppage 
of even five minutes should occur; but general conclu- 
sions must not be based upon exceptional instances. 
In the case in question—the ventilating fan at a col- 
lierv—the transmission line might be erected in tripli- 
cate and looped. vet the fan might be stopped by a hot 
bearing, or some other trivial fault wholly apart from 
e. Perfection is not only unattainable. it is com- 


the line. : 
To” seek 11, nt pro- 


mercially far bevond our reach. 
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digious expense, is characteristic of our race, but the 
chase can be curried too far. In our opinion, the 
degree of reliability that ds desirable should be weighed 
п. the balance with the cost of obtaining it, and that 


value should be chosen which is commercially practi- 
e 
cable. 


INTER-]MPERIAL trade ranks as a sub- 
ject of the first importance, requiring 
the most careful thought from the in- 
dustrial world us well as from those 
responsible for legislative policy and 
action, im view of the approaching Imperial. Economic 
Conference. We publish an article on à number of con- 
siderations relating to it in this issue, and in addition 
there lies before us a copy of a very full first interin 
report on the matter by a special committee appointed 
коше months ayo by the Federation of British Indus- 
tries. It is fitting that this organisation, in which such 
varied industrial interests are represented and whose 
members’ trade is by no means limited to British Empire 
countries, should examine the question exhaustively and 
express its views 1n suitable form. The interim report 
reviews the problem not merely from the point of view 
of the advantages likely to accrue to Great Britain, but 
from the point of view of mutual advantage to all parts 
ot the Empire: this attitude is dictated by the conviction 
that the greater the prosperity of the Empire as a whole, 
the greater must be the advantage to every section of it. 
The natural preference that exists among British people 
for British products is recognised by the committee, but 
the report now issued is devoted more particularly to 
the dithculties that lie in. the way of Inter-lmperial 
trade, because frankly to face the difficulties is the best 
way to examine the possibilities of their removal. It is 
essential to continue the policy of developing British 
resources by British capital and enterprise if the 
natural preference spirit is to continue. But it has to 
be recognised that the ^" development of the resources of 
the Empire’ means more than is sometimes intended 
hy those using the expression, as it шау include Colonial 
manufacturing operations which, while they promote 
the prosperity of a Colony, may vary the classes of 
woods exported thereto from the Home Country. The 
view is advanced that trade is internationally inter- 
dependent, and that, until Europe has made some pro- 
gress toward recovery, the volume of Inter-Imperial 
trade cannot be expected to grow as rapidly as is 
desired. It) is also. clear. that certain European 
customers of the Dominions cannot for some time be as 
larre buyers of Empire products as in the past, and 
that fact renders all the more important the problem of 
Increasing the market for Eiipire goods in the United 
Kiredom, but the Federation Committee finds itself 
unable to put forward a unanimous view in favour of 
lnperial preference, owing to the '! deep. difference of 
opinion in the industrial world as to the principle "" of 
such a policy. All it can do on this point at this stave 
Isto invite the member Associations in the F.B.I. to lay 
their views before the Government, Space prevents our 
dealing here with the various specifie aspects of the 
Inter-Iinperial trade problem covered in the report. 
Thev relate to Empire settlement; foreign competition 
in the Dominions and the question of dumping duties ; 
the basis of valuation for Customs duties in the British 
Dominions and Colonies; Customs formalities: raw ma- 
terials; Government tenders for supplies: the import- 
ance of ample and eficient telegraphic and. postal com- 
munications; the supply of intellivence with regard to 
the Empire; and shipping facilities. It is not 
imagined that all these problems can be solved at the 
forthcoming conference, but the committee earnestly 
wishes to impress upon the Governinent the need for a 
comprehensive effort to be made during the next few 
years to continue systematically every possible endea- 
vour to draw the various parts of the Empire together 
in the closest commercial ties. It is felt that Economic 
Conferences should be held as often as practicable RO 


The Imperial 
Economic 
Conference. 


hungry mouths. 


that questions may be dealt with as they arise; It i» 
thought that the case might be met by the holding oi 


subsidiary conferences at regular intervals, say, yearly. 


to discuss points of detail, but lest such discussion» 
should eventuate in nothing more tangible than talh. 
there should be a permanent Secretariat to follow up 
the conclusions of one Conference and to prepare for 
the next. Among the things that are to be sedulou-l: 


avoided is the danger of shelving or getting rid of 
matters by referring Пеш to the Conference. 


A certain 
umount of "talk ’’ is essential, but it will not satisfy 
We want action. more action, and still 


more action! The evil possibility of having too big or 


too ambitious a programine of talkativeness 1$ that 
action may be at a minimum. 


There are certain funda- 
mentals on which we ought to concentrate, and we hope 
that there will be a practical spirit which will succeed 
in achieving essential ends and will not allow of a 
dissipation of energy by a confusion of the issues. 


THE Association of Norwegian Elec- 


Foreign tricity Works has just held its annual 
Material in conference at Tonsberg. Ariong the 
Norway. subjects discussed was that of obtain- 


ing effective control over the carrying 
oat of electrical installations. Mr. Sandberg, secretary 
of the Association, is reported to have stated that a con- 
siderable quantity of installation materials has been ini- 
ported into Norway from  low-exchange countries, 
materials which in many cases are of inferior quality 
and constitute a direct danger of tire. The Association 
lias decided to establish control over installations accord- 
ing to guiding lines which were approved at the confer- 
ence and which will be exercised in co-operation with 
publie supervision, the fire insurance companies, and 
the electrical firms. In connection with this problem it 
has also been resolved to substitute uniform installation 
rules for the separate rules hitherto enforeed by supply 
authorities individually. 


— 


AFTER long-protracted negotiations, 
Lower French the French and Belgian Governments 
and Belgian have arrived at an agreement regarding 
Import Duties. mutual customs tariff treatment. The 
convention has been signed, and will 
come into force when it has been ratified after approval 
of the respective Parliaments. lts principal effeet will 
be to reduce the import duties on certain. Belgian and 
Luxemburg goods on importation into France and on 
certain French goods on importation into Belgium and 
Luxemburg. Inasmuch as Great Britain has а '* most- 
favoured-nation " arrangement with both France and 
Belgium, she will benefit also by the reductions. A surn- 
mary of the provisions of the Convention, together with 
schedules of the new rates, was published in last week s 
Board of Trade Journal. The items of interest to the 
electrical and allied trades are shown in our ** Business 
Notices "to-day, 


ACCORDING to the Moscow newspapers, 
the Russian electrical manufacturing 
industry is composed of 26 under- 
takings, which had a turnover 1n the 
six months ended with March, 1923, 
amounting to 2,170,000 gold roubles. The first position 
in this value was occupied by the production of cables, 
the second by the construction of machines, and the 
third by the output of glow lamps. As compared with 
the prearranged programme, the production in the 
months of September, 1922, to March, 1923, inclusive. 
was carried out to the extent of 97 per cent. The latter. 
however, does not represent more than 47.3 ger cant. 
of the output in the same period in pre-war vears. The 
total number of workmen eimploved in the undertakings 
1: 12.902, of whom over 4,000 are engaved in the. pre- 
duction of machines, 3,000 in the telephone and tele- 
graph works, 2.500 in the cable factories, and 1.500 in 
the slow lamp works. 


The Russian 
Electrical 
Industry. 
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Lona before electricity for lighting, 
The power, and traction was distributed 
Autocratic from central stations, the Post Office 
G.P.O. Telegraph Department had erected its 
lines for public service, and had ac- 
quired statutory protection for them. When the new 
business of supplying electricity became of suflicient 
iniportance to claim the attention of Parliament (which 
promptly put it in irons), the Postinaster-General took 
care to secure the whip hand, and in every Act bear- 
lug upon the matter he has further strengthened his 
position with regard to the lines and works of com- 
inercial undertakings. We do not wish to question for 
a moment the importance of the systems of communi- 
cation which are entrusted to his care, but we have 
often felt that his rights have been somewhat too 
broadly interpreted, and too selfishly exercised, caus- 
ing not only annoyance but also considerable unneces- 
sary expense to the owners of electricity supply and 
tramway undertakings, which are also public services 
of importance comparable with that of the Post Office. 
As a rule, thanks to the wide powers conferred upon 
him, the P.M.G. gets his own way and is supported by 
the Courts, though he does not always escape the criti- 
ciam of the judges who have no option but to enforce 
his claims; but never, we believe, has he suffered so 
severe à castigation as was administered to him last 
week by the House of Lords. 

The case was one in which the Post Office had taken 
over the National Telephone Co.'s undertaking, which 
was subject to an agreement protecting the Liverpool 
(Corporation from liability for damage to the com- 
pany's property, due to the Corporation’s electric 
mains. The Postmaster-General could have had that 
protection annulled, but had not done so; yet he 
claimed £40 compensation for damage resulting from 
the negligent laying of the telephone cables of which 
he had become the owner, and fought the case through 
Court after Court to the ultimate tribunal. 

The Law Lords who heard the appeal did not mince 
matters. With one voice they all five unsparingly con- 
demned the claim, and expressed regret that the Post- 
master-General had pressed it. Lord Birkenhead 
satirised the suggestion that the P.M.G. should sue 
other people for injury to his pipes caused by his own 
default, and Lord Carson said the Postmaster-General’s 
contention implied not only that he could do no wrong, 
but that if he did wrong he could make someone else 
pay for it. Now, this was not the first occasion on 
which that very implication had been made, and it was 
high time that the department should be sharply pulled 
up. A passage in the report of the I.M.E.A. Council 
gently hints at the autocracy of the departinent, with, 
we are. glad to say, some indication of reform: 
' Ав а result of instructions issued from the head- 
quarters of the G.P.O., there seems to be greater 
willingness on the part of the G.P.O. sectional engi- 
neers to co-operate with electric supply departments 
and to recognise that the latter also have responsibilities 
to the public." We trust that in future the Postmaster- 
General will be better advised, and that his department 
wil endeavour to facilitate rather than to obstruct 
the operations of other public services. 


CORRESPONDENCE in The Times, 
following a letter by Sir John I. 
Thornycroft regarding the wave- 
| lengths allotted to the broadcasting 
service, indicates that dwellers in towns near the coast 
are deriving but little benefit from the service, owing 
to the serious interference by telegraphy. In the neigh- 
bourhood of Portsmouth and Southampton jamming 
due to the Niton station transmitting on 600 metres 
-utterly ruins the concerts broadcast on 350 to 425 


Broadcasting 
W avelengths. 


metres, whilst the direction-finding stations operate 
on 450 metres. The Admiralty station at Horsea 


—- e 


Island works on a wave- length of 6, 000 metres, which 
should not affect the broadcasting service, but it emits 
such powerful harmonics that it “defies all attempts at 
tuning out. Ships using spark transmission on 300 
and 600 metres are also the subject of bitter complaints. 
The trouble is largely due to the use of old-fashioned 
transmitting apparatus, and in almost all cases could 
be avoided by tlie use of modern plant capable of accu- 
rate tuning. 

In an art which progresses so rapidly as does ude 
communication, difticulties of this kind must inevitably 
arise, and it would be unreasonable to require every 
authorised user of the ether suddenly to scrap apparatug 
the use of which has received official sanction, in order 
to meet the convenience of newcomers in the field. The 
problem therefore is a very knotty one, and as the days 
go by and practice in each branch becomes more firmly 
established the difficulties increase. The chief engineer 
of the British Broadcasting Co. suggests that the autho- 
rities should exercise effective supervision and require 
strict compliance with the regulations. Even so, how- 
ever, interference would not be wholly avoided ; the use 


of wave-lengths approximating to those allotted to the 


broadcasting service should also bé banned, and this 
would mean some drastic changes in existing apparatus. 
Now that hundreds of thousands of receivers have been 
set up for use on the broadcast band, it is impossible 
to depart materially from that range—alterations must 
be effected elsewhere. The case of a 6,000-metre station 
jamming everything within its range, however, is in 8 
different category. Important as its work may be, it is 
a public nuisance, and steps should be taken immediately 
to confine its operations to its normal wave-length. Un- 
less order is strictly enforced in the ether, a most im- 
portant medium of communication will be rendered, in 
many areas, useless. 


We have reason for believing that 
there are firius connected with. the 
electrical industry which feel that their 
operations are not on such a scale as to 
permit them to take a stand entirely on 
their own account at the British Empire Exhibition. The 
cost, including efticient representation for a period of 
six months, would be prohibitive. What, then, of co- 
operation? Is there any reason why half a dozen small 
manufacturers who desire to take advantage of the 
opportunity should not put their heads together, form a 
small co-operative company for the express purposes 
of the Exhibition, jointly share the expense, and trust 
to Providence seeing that they each and all get a fair 
share of business as the result of their enterprising 
venture? We heartily believe in an '' All-in"' policy 
for this Exhibition, and think any reasonable measures 
to that end would be permitted and approved. d: 


Co-operative 
Exhibits : 
At Wembley. 


Ir further evidence be needed, 

A Big beyond that already published in our 
Japanese pages, of the large-scale operations of 
Electrical ^ electrical developments in Japan, it 
Undertaking. can be found in the prospectus that has 


just been issued in London offering 
£3,000,000 6 per cent. Sterling Bonds of the Tokio 
Electric Light Co., Ltd. The company began its 
career as long ago as 1886, and it serves an area of 
over 9,000 square miles, including the cities of Greater 
Tokio and Yokohama. How large an undertaking it 
has become may be judged from the fact that its share 
capital is over £25,000,000 (of which some £6,000,000 
has not been called up), and its profits for the last 
completed year amounted to £2,293,000. Recently- 
issued information relating to the whole of Japan shows 
that the consumption of electricity per capta is such 
as to make us blush for the electrical backwardness of 
the population of the British Isles. 
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INTER - IMPERIAL TRADE.—1. 


By W. 


а. 


Tux wealth of an individual шау be said to be that value 
which others are ready to place on his possessions. For 
convenience this value is expressed in some currency, 
but in effect the wealth of any individual is measured 
by the goods or services which others are prepared to 
give him in exchange for the goods which he has for 
disposal or the services he can render. 

It is obvious that if the individual has only a sufh- 
ciency of goods to meet his own needs, and all his time 
is occupied in producing those goods, he has nothing to 
exchange for goods or services which others may have 
to offer him; in other words, he has no wealth at all. 
Whatever he is able to produce in excess of liis own re- 
quirements, or the proportion of his time that he is 
free to devote to serving others, measure the value of the 
goods or services he is in a position to claim from 
them; that is to say, the value of his wealth. 

Now, some individuals are able to do certain things 
better or more quickly than others, and they tind that 
by concentrating on the things they can do best, they 
сап produce more than they require, and this surplus 
they can exchange for goods or services of which they 
have need. In course of time, such an individual be- 
comes во expert and ingenious in producing his 
speciality that he finds he can obtain from others all he 
needs in exchange for goods or services which are the 
produce of only a portion of his time, and lie thus has 
some time available for leisure and recreation, 

The more expert he becomes at his own particular job, 
the richer he becomes, for wealth 15 to be measured not 
by what he keeps for himself, but by what he is able 
to dispose of to others. 

What is true of individuals is true also of nations. 

A nation’s wealth is measured by the value of the 
goods or services which other nations will exchange for 
those which it has for disposal, and its wealth is in- 
creased by concentration оп the production of those 
things which, by reason of its climatic conditions, its 
natural resources, or the peculiar skill of its nationals, 
it can produce most quickly. 

Great Britain, by reason of her coal supplies and the 
inventive genius and skill of ner people, has become such 
a centre for the production of manufactured articles that 
she supports a population far in excess of that which 
could be fed on home-grown produce, and her geographi- 
cal position and the necessity for facilities for trans- 
porting her products to overseas customers have led 
to the development of an immense mercantile marine. 

So that Great Britain's wealth may be largely meas- 
ured by the value of the manufactured articles she 
exports, plus the services rendered as ocean carrier. 

This is also the measure of Great Britain's ability 
t» buy the produce and services of other countries; in 
other words, we pav for our imports, which are mostly 
food and raw materials, by our export mainly of manu- 
factured articles and by our shipping services. 

The British Empire is а community of nations bound 
together by ties of sentiment and mutual interest. 

llow strony are the former the war demonstrated, but 
these. like family ties, are usually strengthened in times 
of trouble, and are apt to grow slack in the piping times 
of peace. During such times the more effective ties are 
those of mutual interest. 

The Britisher, labouring under the present burden of 
taxation, cannot help wondering whether Dominion 
citizens fully appreciate the services for which he is re- 
quired to рлу such a large portion of the cost. Does 
the average Dominion citizen realise that the difference 
between the taxation per head in his country and ours 


О. NEWBERRY, A.M.I.E.E. 


is really a measure of the services this country reticcte 
to his in the way of protection and administration | 

But ignoring ties of sentiment and any claims to ож. 
sideration on account of Empire services, there sti. 
remains, as the strongest tie of mutual interest, tre 
fact that Great Britain is the best customer of tie 
Dominions, while the Dominions are the best сохсо ст 
of Greut Britain. ‘Therefore, anything which will iz- 
prove the trading facilities between Great Britain агі 
the Dominions will tend to strengthen and establi-ü te 
Каирге. 

This article is written to point out how some of te 
existing conditions are tending to make trading between 
Great Britain and the Dominions more dithcult, and 
even impossible. 


Double Income Tax. 


As charity begins at home, so should criticisia, and 
therefore reference will be made in the first place to an 
uct of the British Government which has led to the Jus: 
of much overseas business by British manufacturers, 
namely, the levying of what is known as double income 
tux.* ' 

A company whose head office is in Great Britain and 
whose revenue is derived from operations in a Dominion 
is taxed: — 

(a) By the Dominion Government ; 
(0) by the British Government, 

The shareholders resident in Great Britain are taxed 
as individuals, and have to declare their income received 
us dividends from the company, but if they state tha: 
such dividends have already been taxed, they are nut 
required to pay the tax again, and they have the right 
to claim tlie refund of any excess tax that has been paid 
by the company on their behalf. 

Since 1910 shareholders not resident in Great Britain 
have not enjoved this right, so that the overseas share- 
holders pay the British income tax at the maximum rate. 
Thus, both British and over-eas shareholders рау tax te 
two Governments, but whereas the British shareholder, 
assuming that he receives his refund, pays only the cor- 
rect. British tax, the overseas shareholder pays at the 
maximum rate, 

If the company transfers its head office to the 
Dominion, the British shareholder is in exactly the same 
position as before, but the overseas shareholder escapes 
the British tax altogether, except that if a “ tax free” 
dividend is declared, the amount dispersed will be 
affected by the amount of the British taxation paid by 
the company on behalf of British shareholders. 

Many deputations have approached the Governinent 
on the question because of its unfair treatment of over- 
seas shareholders, but without succeeding in moving the 
Revenue Departinent. 

Since 1916, when the income tax bevan to ахопе 
alarming. dimensions, many companies which had con- 
siderable numbers of shareholders resident abroad, have 
transferred their head offices to the countries in. which 
thev operate. The evil effects of the svstem are:— 

(1) The British manufacturer loses because: 

(a) With an overseas head office and directorate 
there is a tendency to seek additional capital 
locally. and thus financial influence to place 
orders in this country is weakened. 

(b) The buvers, being overseas, are not directly 
aceessible, and his (the manufacturer's) 
opportunities of that intimate contact with 
his clients, which is so essential for pros- 
perous business, are very much reduced. 


* The report of the Financial Committee of the League af 
Nations, appointed in September, 1021, to study the subject 
of double taxation, issued its report after this article wae 
Written. It is publisbed by Constable (2s. net).— Eps. 
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(2) The Dominion loses because, owing to the earnings: 
being taxed abroad as well as at home, British capital 
becomes shy of overseas investments. 

(3) The British Government loses revenue as a result 
of the transference of companies' offices abroad:— 

(a) Through loss of business to the country, with 
consequent smaller taxable incomes. 

(b) Because in many cases where additional 
capital is raised, it is raised by the com- 
pany's overseas oflice, and thus the British 
Government loses revenue which would other- 
wise accrue from stamp duty. 

Certain concessions were made by the Home and 

Doniinion Revenue authorities, but they came too late, 
or did not go far enough, to prevent the migration of 
niany companies, amongst which are important publie 
utility companies (e.g., suppliers of gas, water, elec- 
tricity, &c.), which purchase just those things in the 
production of which British manufacturers excel. 
. This article i8 not concerned with the loss of revenue 
to the British Government which has resulted from its 
short-sighted policy, but with the increased difficulty the 
British trader meets in trading with a customer who 
has gone from London to a centre perhaps ten thousand 
miles away. Also the obvious injustice to overseas 
shareholders is likely to rankle in the minds of the 
directorates and make them less inclined to place orders 
in Great Britain. 


Dominion Import Duties. 


Our next complaint has reference to the application 
of some of the Dominion import duties. Let it be said 
at once that against import duties on principle we have 
nothing to say. As а means of raising revenue, the 
imposition of import duties differs little from any 
other form of taxation. The nationals of the country 
imposing the duty pay it in the form of an enhanced 
price of the article imported. 

But the imposition of a duty for the purpose of 
fostering the Dominion manufacture of an article which 
cannot be made as cheaply as in the Mother country is 
running contrary to the laws of economy, and, assuming 
that protection of the Dominion product is secured, it 
produces no revenue, 

In the opening paragraphs of this article it was stated 
that it was by concentrating on the production of those 
things for which they are adapted, individuals and 
nations are able to increase their wealth. 

The writer would subinit that, with their vast stretches 
of unoccupied territory and their gigantic undeveloped 
resources, the Dominions can best serve the Empire and 
mankind at large, and at the same time increase their 
own wealth, by concentrating on the production of food 
and raw inaterials. 

On level terms they cannot hope to compete with the 
Mother country im the production of manufactured 
articles, for her market is the world, and she can pro- 
duce on a scale which will be quite impossible for them 
for generations to come, 

Moreover, the more they buy her manufactured goods, 
the more raw materials and food will she be able to 
take in exchange. 


Dumping Duties. 


Finally, the writer would draw attention to the fact 
that those duties termed ‘‘ dumping duties," by the 
method of their application, have had effects quite 
opposite to those intended by those who originated them. 

When the Dominions first commenced imposing duties, 
in most cases, as an expression of goodwill and to 
encourage trade with the Mother country, thev granted 
preferential duties on goods manufactured in the 
United Kingdom. The foreign manufacturer, notably 
the German, in order to nullify this preference and to 
secure a foothold in the overseas market, commenced to 
sell his goods at absurdly low prices. The Dominion 
~ Governments then imposed a dumping duty which re- 
quired the importer to pay, not only the ordinarv duty, 
but an additional sum roughly equal to the difference 


between the price invoiced to the importer and the price 
at which the goods are usually sold. in the country of 
origin. 

This regulation, instead of preventing the foreigner 
from capturing the market, has had the opposite effect 
of making it easier for him to sell his goods in com- 
petition with the British manufacturer; in fact, it 
encourages the importation of goods made by cheap 
labour in a country having a low standard of living. 

For instance, suppose an article is inade and sold in 
the United Kingdom for £10. In a country like Japan, 
with its low standard of living, the same article would 
be made and sold at, say, £7. Assume that the price 
quoted in the Dominion by the Japanese is £8, excluding 
duty. Even allowing for the difference in quality, the 
British manufacturer has to meet this price to some 
extent; thererore let us assume that he quotes £9, ex- 
duty. 

Assume that the ordinary duty is 20 per cent. and the 
British preferential duty 10 per cent. The dumping 
duty is the difference between the invoiced price and the 
price in the country of origin, and is therefore £1 on 
the British article. But on the Japanese article there 
is no dumping duty, because the invoiced price is higher 
than the home price. 

The final prices to the Dominion purchaser, including 
duties, thus become :— 


JAPANESE. BRITISH. 


Quoted price £8 0 0 Quoted price £9 0 0 
Duty, 20 per cent. 112 0 Duty, 10 per cent. 018 0 
Dumping duty |... nil. Dumping duty .. 100 

Final price ... £912 0 Final price ... 210 18 0 


Thus, the very tax which was intended to protect inter- 
Imperial trade has become a barrier, and the preference 
which it was the intention of the Dominion citizen to 
grant to British products has been rendered entirely 
inoperative. 

These are just examples of hindranees which actually 
exist. How these hindrances could be removed must 
form the subject of another article. 

No doubt there are other difficulties which could be 
inost effectively set forth by those who have had actual 


«xperience of them. 


The coming Empire Economic Conference would fur- 
nish an unexampled opportunity for the authorities to 
hear evidence from British traders of difficulties such 
as those referred to, and if the Government were to 
invite the various trade associations to nominate one 
or more of their members to give evidence when called 
upon, full use could be made of the opportunity. 


L—— —— ÓÀ— — ы алыс ыы а С ee 


University Degrees for Workers.—The Education Com- 
mittee of the National Alliance of Employers and Employed 
at its last meeting held in London considered the question of 
providing facilities for working students to enable them to 
qualify for University degrees, and a sum was voted towards 
this end. We understand that phenomenal progress has been 
made by certain students, particularly a number under Prof. 
Peers, director of the extra-mural department, University Col- 
lege, Nottingham. The question of the need for the benefits of 
University teaching to be extended to workers has for some 
time received the support of the National Alliance, which has 
brought the influence of University thought and training to 
trade unionists, and assisted them to pass on these benefits 
to those not able to enjoy them first-hand. The extension of 
this work, now embarked upon by the Alliance, carries the 
vores 7 step nearer to University training hitherto beyond 
118 reach, 


Die Casting Research.—The British Non-Ferrous Metals 
Research Association has undertaken an extensive series of 
Investigations on die casting alloys which will spread over 
at least three years, and entail an expenditure exceeding 
£10,000. 

The Department of Scientific and Industrial Research has 
promised most substantial financial support to the research. 
The Research Associations of the British Motor, Scientific 
Instruments, and Electrical and Allied Industries, have also 
afforded their support, and are represented on the committee 
controlling the investigations. It remains for the industries— 
makers and users—to provide their quota of the fund required, 
without which it will be impossible to fully develop the work, 
the results of which will be primarily available to those who 
support the research. 
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THE EFFICIENCY OF GAS ENGINES FOR CENTRAL STATIONS. 


By M. 


MASON. 


In my article on gas engines for central stations, ELkc- 
"RICAL Review, February 16th, 1923, p. 244, I made 
the statement: *' Under certain conditions, gas engines 
still have а future in central power stations." 

When engineers are designing gas-enpine stations, 
they usually go into the mutter from шов points of 
view, but seldom touch the chief feature which they have 
to give а gas station to ensure its being a commercial 
success. Again, engineers may run the station quite 
correctly from an engineering point of view, but often 
miss the chief requirement that gas engines have to be 
run under to secure satisfactory results. 

‘ Both these factors are based on the same considera- 
tion, but in one case the point arises in the design, and 
in the other in the running. 

In steam-engine practice an engineer usually keeps his 
sets as large as possible, in order to tuke advantage of 
the increased efticiency which is attained with a large 
set compared with a smaller one. In the case of gas 
engines, however, the efliciency is practically the same, 
whatever size the set may be. By studying the graph, 
fig. 1, some very interesting facts will be observed. 
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Assuming in all cases that follow, that town’s gas is 
referred to at 500 B.th.u. per cubic foot, chargeable at 
23. 6d. per 1,000 cubic feet, it will be seen that the curve 
rises very quickly from $ load. To put these figures 
into terms that carry weight:— 

At 1 load the consumption is 3 cu. ft. more than at 
full load per kWh generated ; at 4 load, 9 cu. ft. ; and 
at 1 load, 30 cu. ft., the cost being: at full load, 0.9d. 
per kWh generated; at 2 load, 0.994. ; at 4 load, 1.17d.; 
and at 1 load, 1.84. ' 

These figures prove that if a gas-engine station is to 
pay its way, all the engines must run at practically full 
load for the whole of the time they are running. This, 
in the case of some of the small stations, Is rather a 
tall order. However, it can be accomplished if proper 
consideration is given to the station’s various loads at 
the time of laving down the plant, and when further 
additions to the plant are made. I have seen ninnbers 
of gas stations where the sets were either al] the same 
size or in two sizes, [n these cases, from the engine 
point of view alone, it was quite impossible to run the 
sets and get rood firures over the twenty-four hours. 

I| beard of a case where the minimum day load in the 
Purimer was about 35 KW, and the maximum 70 kW. for 
several hours each day, The winter day load was 100 
KW; maximum peak, 350 kW. To meet this demand 
the engineer adsisinim supeested two [O0-KW sets and 
two 200 KW setg, and ienored the fact that the battery 
барай у Was only 250 ampere hours, which was prac- 
tically useless, except for night work. 


Assutuing that for six months of the year, aud for 
twelve hours euch duy, a LUU-KW engine 15 only running 
at 00 per cent. of ite loud, this means that 134,000 à Wu 
are generated, costing 1.054, per kWh generated, ш 
£998 more Шап if a 60-kW generator had been available, 
In designing a station, tuis fact, us well as that ut 
spares, has to be borne in mind, but the matter оѓ spare 
should come last und not be allowed to interfere witu the 
running conditions, as the saving effected, or шошу 
lost, will amount to more than the cost of spares in tie 
first twelve months, 

Taking a station with a minimun load of 5U kW aud 
a maximum of 350 kW, with a probable total capacity 
vt 550 kW, the sizes of sets to obtain best results would 
be :—One of 60 KW; one of 100 KW; and two of 2w 
kW. The combinations available will at once be wen 
to be: 50 kW; 100 kW; 150 kW; 200 kW; aud wo 
on in 50-kW steps up to 000 kW. ‘This reduces the like 
lihood of running sets at a disadvantage to a minimum. 
In the case of a small station, however, from the enyine 
point of view alone, if the jumps are bigger, bad figures 
cannot be avoided. 

Another very important factor to bear in mind is 
that the reliability of gas enginee in some cases leaves 
a lot to be desired, and should any set comprise a big 
proportion of the total station plant, some very worr»- 
ing times ensue if a breakdown occurs to that particular 
set. Even under these conditions there are stapes 
where uneconomical running takes place. 

This brings me to my next point, that of a large 
battery. The size of the battery should be governed by 
the size of the largest set; the battery should have the 
sume amperage ав it, on both charge and discharge, and 
should be able to deal with the same loud as the set 
for one hour. 

A number of stations work under couditions where 
the load is continually surging, or varies several times 
in large proportion during each shift. Taking the 
latter case, if the battery is connected in the usual way 
With change-over switches for charge and discharge, or 
perhaps with two different switches, it means that the 
switchboard attendant is continually changing the bat- 
tery over. When not watched, this means that he wili 
often let a short time elapse, not operating the battery 
as he should, with the result that bad running takes 
place during that time. In the former instance, with 
surging taking place, a set is often run so that it is 
at its proper load when the surge is at its maximum, 
with the result that the average load is much below 
its proper or full load. There is only one way of 
overcoming this—that is, to make the regulating and 
changing-over from charge to discharge automatic. 
This can be done in two ways:— 

(4) By having automatic regulating switchers, the 
main body of the battery being charged straight off the 
busbars. The remaining regulators are charged bv a 
motor-generator coupled across the contacts of the auto- 
switch, thereby making both sets of regulators act as 
one small battery, the whole being charged together. A 
hand regulating switeh is provided to cut out the top 
cells as they are charged up. Ап automatic circuit 
breaker should be placed in circuit, so that if the auto 
matic regulator should cut in more cells: into the main 
body of the battery (which means a rise in current in 
the remaining regulators). it would open tle metor- 
generator circuit automatically. 

(B) By a reversible booster with automatic regulation. 

Of the two, I favour the latter svstem. 

Another point worth watching in connection with the 
large battery is this: Two big factors in faveur of eas 
stations as compared with small steam stations are; — 

l. Lower capital costa. | 

2. Lower wages costs. 

In the case of '* 2," now that/stationa have-to work 
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a forty-eight-hour week, when the battery is very small 
extra men have to be employed. A large battery is often 
found to be a great help in reducing the running hours. 
Of course, I know batteries are not strictly economical, 
and some engineers on that account do not put faith 


in them, but in the case of gas stations the loss in money - 


is not great. As regards overcharge, towards the end 
of the day's running there are often times when a set 
apart from the battery will be running only partly 
loaded, and the amount of extra gas used to bring the 
engine up to full load is very small, so that, looking at 
it in that light, the extra charge over output costs very 
little. 

Having then decided on the sizes of the engines and 
the battery, & word or two on running them together 
would not be out of place. After delaying starting-up 
as late as possible in the morning, so that the battery 
is in need of plenty of charge, you run up the set which 
is the next size over the average load you are expecting, 
putting all surplus electricity into the battery and 
running at full load. Аз regards the rising and falling 
load before and after the peak, this should be worked so 
that vou discharge the battery up to half the capacity 
of the next set you intend to run up. Then charge again 
when running this, so that as soon as it is advisable 
the set can go on to full load. By carrying this out in 
the case of each set as you run it up, and reversing 
the cycle of operations as the load falls, it is possible 
' to obtain a running-plant load factor of nearly 100 per 
cent. for the whole day. 

This subject of economical running is very closely 
allied with the question of load demanded. Gas stations 
are usually recommended in cases of small stations. 
Being small, you very often find that the town in which 
they are running is one with practically no manufac- 
tures, being purely & residential town. The result is 
that there is no day load to speak of, in comparison 
with the lighting load. This is a very serious matter 
to the financial side of the undertaking, as practically 
the whole of the capital outlay is involved for the sake 
of a very big peak of short duration. Going further 
into the case of the 550-kW station referred to previ- 
ously, the day load for summer was a maximum of 
70 kW, and for three to four hours during the day it 
fell to about 35 kW. The summer lighting peak was 
about 180 kW, which meant that the 200-kW sets were 
not required except for stand-by during those months. 
The winter day load amounted to 100 kW, the average 
evening peak being about 320 kW, working up to a 
maximum of 350 or 360 kW a few nights round Christ- 
mas. Now, this means that the two big sets do not have 
to run 500 hours each per vear under ordinary condi- 
tions. These two sets between them would cost at to- 
day's figures between .£12,000 and £14,000, for which 
they produce less than 200.000 kWh per year. This 


‘shows clearly that there is a big need to level up the 


loads by creating a day load for winter and summer, and 
un evening load for the summer months and early 
winter, without raising to a great extent the maxi- 
mum peak of the year. If you did affect the maximum 
peak of the year to the same extent as the other load 
you would defeat your object, as this would only mean 
further capital outlay in extra plant. This extra load 
would not increase generation wages; it would only put 
a small sum on maintenance, oil, &c., and if the aim 
were accomplished, it would not involve any capital 
outlay. At the same time, it would tend to reduce the 
fuel costs per kWh generated, ах it would help to main- 
tain the engines at their most economical loads. 

The trouble is, however, to find this load without 
raising the peak of the year. As already stated, there 
are no manufacturers, presumably, so it is hopeless to 
turn in that direction. It being a residential town, the 
only thing you can turn to is household uses, such as 
heating and cooking. The majority of small towns put 
a prohibitive price on electricity for this use, and are, 
in consequence, losing a good demand. Most engineers 
are afraid of having to meet further capital expenditure 
for the sake of electricity sold at a cheap rate. The 
majority of people who would go in for this are those 
who are in the habit of having late dinners, and, in 
consequence, would be using their cooking apparatus 
during the early evening, and radiators during the 
remaining part. This would tend to increase the load 
at all hours of the day and evening all the year round, 
but how to keep down the maximum peak? I think 
that this could be done by putting the consumer on а 
two-rate system; the electricity at normal times to be 
sold at a cheap rate. When the time of year comes 
round when it is imperative that this class of load 
should be kept down, switch on to a high-priced system 
of payment during the hours of the peak, putting such 
& price on that it will make users very careful during 
those few hours, even going to the extent of charging 
lighting rate. 

This should tend to keep down the peak, and if the 
case should arise that further capital had to be 
provided, you would have the satisfaction of getting 
top price for the electricity which caused it. If the 
practice of having a battery as large as the largest set 
were carried out (in this case it would be about 1.000 
ampere-hours), the small amount of increase during the 
maximum peak,-due to heating load, need not worry 
vou, as the battery capacity would be sufficient to carry 
this extra load, still leaving you the 200-kW stand-by. 

This, then, is another argument for a big battery, 
as, unlike the case of putting in an extra set for the 
increased maximum peak, which would stand idle for 
the remainder of the year, the battery can be used all 
the vear, helping to make the station more efficient. | 


THE INSTITUTION OF ELECTRICAL ENGINEERS ON TOUR. 


Summer Meeting in Lancashire and North Wales. 


(Continued from page 979.) 


For June 7th alternative visits had been arranged to 
the Liverpool Corporation's Lister Drive generating 
station and Lambeth Road tramway works, which were 
described in our issue of December 15th, 1922 ; and also 
to the Walton automatic rotary sub-station (see ELEC. 
Rev., February 9th, 1923). Another party travelled in 
motor 'buses to the Huskisson Dock, where the Cunard 
Steamship Co.’s R. M.S. Scythia was open for inspec- 
tion. Тһе Howden forced-draught plant installed on 
this vessel consists of two pairs of sinele-inlet fans, one 
T0-b.h.p. electrie motor driving two fans. 

Two 20-b.h.p. electric motors are provided for turn- 


ug the main turbines, whilst amongst the auxiliary — 


plant an emergency bilge pump is electrically driven, a 
10-b.h.p.. motor drives a rotary sanitary pump, a 
JO0-b.h.p." motor drives a reciprocating ballast pump, 


and two 20-b.h.p. motors drive the CO, refrigerating 
plant. . E 

The power for the electrical installation is generated 
by two 3-wire shunt-wound turbo-generators of 375 kW 
each, at 220-110 volts when driven at 1,000 r.p.m.; the 
turbines are of the single-reduction. nipulse: type and 
run at 4,500 r.p.m., and each generator supplies the 
outer bus-bars of the main switchboard through circuit 
breakers of 2,500 amps,, and the neutral bus-bar by a 
circuit breaker of 600 amps., the operation of opening 
and closing the breakers being performed electrically. 

From the main switchboard in the engine room, one 
emergency, one power, and four auxiliary switch- 
boards, which are situated in different parts of the 
vessel, are fed, as is also all the motor-driven 
auxiliary machinery in the engine and boiler rooms— 
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all the apparatus being controlled by separate circuit 
breakers varying from 150 to 1,000 amps. in capacity. 
The lighting for the engine and boiler rooms is also 
controlled from the main switchboard by means of 
throw-over switches for balancing purposes. ‘The power 
switchboard, situated on the boat deck, supplies 20 
ventilating-fan motors ranging from 14 to 9 b.h.p. ; 
there ure also four electro-hydraulic boat-winch motors, 
each 18 b.b.p., which are fed from the above switch- 
board, making a total of 180 b.h.p. 

With regard to the deck machinery, the windlass, 
1:0 b.h.p.; warping winch, 80 b.h.p.; capstan, 395 
b.h.p.; 11 eargo winches, each 30 b.h.p.; and six 
boat winches, each 18 b.h.p., are all electro-hvdrauli- 
callv operated. 

The steering gear is also  electro-livdraulically 
operated, and the motors are controlled by contactor 
panels. There are two units, each of them coupled to 
а 4U.b.h.p. motor. The number of lights through- 
out the vessel is about 3,500 30-watt lamps. The old 
system of illuminating tlie water when lowering boats 
in case of an accident was done away with, and four 
1,000-watt flood-light projectors are fitted, and six 
electro-hydraulic boat winches which can be operated 
entirely independently of the main boilers and genera- 
tors by means of an emergency 32-kW, 220 110-volt 
petrol-driven generator situated on one of the top decks. 
In the event of the supply from the main generators 
failing, the emergency set can give sufficient illumina- 
tion for passengers to see their way about the ship; 
all the navigating lights, engine room, and the radio- 
telegraph equipment are also on the circuit, to which 
the steeriny-year motor can be connected as well. 

In the galleys and pantries are installed motor-driven 
mincing, potato-peeling and mashing machines, dough- 
mixing machines, dish washers, knife cleaners, hot 
plates, griddle plates, and toasters, all of which make 
for the efficiency necessary on board a large passenger 
liner. 

Members partook of luncheon at. the Adelphi Hotel 
аз the yuests of the Liverpool Tramway and Electric 
Power and Lighting Comuinittee, after which they jour- 
neyed on the Mersey Electric Railway to Rock Ferry, 
where they boarded a special train for Port Sunlight 
on a visit of inspection to the extensive soap. &c., manu- 
facturing establishment of Messrs. Lever Bros., Ltd., 
who make use of electricity to a considerable extent for 
lighting, power, and heating purposes. The central 
generating station contains two 5,000-kW, 6,600-volt, 
50-cycle, 3-phase turbo-generating sets; e.h.p. feeders 
are taken to six sub-stations, situated in various parts 
oi the works, from which l.p. electricity is distributed 
to the various blocks of buildings. "The general] supplv 
is taken from sub-stations fitted with rotary converters 
arranged with static balancing for a three-wire direct- 
current avstem of distribution. Recent developments 
have taken the form of static supply stations with four- 
wire a.c. distribution for power and lighting purposes. 
Each section is metered to enable each department to be 
familiar with its own cost of electricity used for manu- 
facturing purposes. 

Fuel is automatically handled bv means of a railway 
truck tippler emptving the fuel into a hopper, fram 
which the coal is conveved by means of an elevator and 
eonvevor into coal bunkers situated over the boiler 
house. The latter contains water-tube boilers, each 
forming a separate unit with its own auxiliary plant. 

During the afternoon Messrs. Lever Bros. provided 
tea, as did also the Automatic Telephone Manufactur- 
ing Co.. Ltd.. whose worka cover abont .10 acres in 
Liverpool. These are well equipped for the manufacture 
of Strowger automatic and manual telephone equip- 
ment, telegraph, railway, and mine signalling and 
radio apparatus. The company at -present emplovs 
about 1.500 people and has a staff of 150 engineers: 
the centralisation of machine operations on one floor 
makes for convenience and efficiency in handling, 
power driving. &c., and, in view of the manv and com- 
plex testing operations which have to he carried out 


concurrently with the assembling and wiring of tele- 
phone equipment, special provision has been made for 
comprehensive testing facilities within easy reach of 
the various boards undergoing erection and wiring. 
Calling for special mention is the research laboratory. a 
well-equipped non-magnetic detached building. 

Not far from the telephone works, the Liverpool 
University applied electricity laboratories were open 
for inspection, where a demonstration in radio reep- 
tion had been arranged. The dynamo room contains 
over 70 machines of different types, and a tramcar truck 
equipped with two 30-h.p. motors which can be used fer 
draw-bar tests, 

A three-phase sub-station has now been provided by 
the Liverpool Corporation. Within the lust few vears 
considerable developments have been made in the weak- 
current laboratory, the radio receiving station has 
recently been redesigned and rebuilt, and it is now 
capable of receiving signals over a range of wave lengths 
from 30,000 to 200 metres. Two aerials have been 
erected, and, recentlv, recording apparatus has been 
set up to enable the strength of signals sent out from 
long-distance stations working at high speed to be 
measured. Another feature in the laboratorv is the 
arrangement for testing lamps. and illumination. 

The extensions and equipment made during the last 
few venrs have involved an expenditure of about 
£12,000, so that the total sum which has been expended 
in providing electrical engineering laboratories in tle 
University amounts to over .£25,000. 

Other alternatives to the foregoing afternoon visits 
were those to the Mersey Power Co.'s Runcorn genera- 
ting station, which was described in our issue of Feb. 
ruarv 17th, 1922, where tea was provided; to the 
United Alkali Co.’s station at Widnes (see ELEc. Rev., 
June 3rd. 1921): and to the Southport electrified sec- 
tion of the London, Midland and Scottish Railwav. 
the generating station for which is at Formby, midway 
between Liverpool and Southport. 

This line was opened for electric traction between 
Liverpool, Southport, and Crossens in March, 1904. 
Extensions have taken place since that date. and at 
present the length of this electrified section is 853 miles 
of single-track main line and seven miles of кїйїп. 
The power station is in process of reconstruction, and. 
when completed, will contain three 6,500.k W turbo- 
alternators, five 32,000-1b. water-tube hoilers. and new 
e.h.p. switchgear: the existing 1,500-kW reciprocating 
sets and Lancashire boilers will be removed. 

Power is generated at 7.500 volts, 3 phase, 25 evcles. 
and is transmitted to the sub-stations north and south 
hv overhead bare conductors on poles and 3-core, paper- 
insulated, lead-covered, and armoured cable on stumps. 
There are four rotarv-converter sub-stations—at Birk- 
dale, Formby, Seaforth. and Bankhall:; two combined 
rotary and batterv sub-stations at Aintree and Orms- 
kirk: and four battery sub-stations at St. Lukes, 
Freshfield, Hall Road, and Great Howard Street. 

The transformers for the rotaries are air cooled. air 
being supplied by a motor-driven fan; originally 600. 
kW rotarv converters were installed in the sub-stations. 
but recently four 1,200-kKW rotaries have been installed. 
two at Seaforth and two at Bankhall. From the nb- 
stations current is supplied to the conductor rail at 
620/630 volts. 

The rolling stock consists of 72 motor cars and ^? 
trailer cars. Two svstems of control are in oneration, 
riz., direct control and the series multiple-unit system, 
in which the return current from one motor operates the 
contactors. The schedule speed of the trains is from 
28 to 30 miles an hour, including stops. 

During the evening a reception and informal dance 
was held at the Liverpool Town Hall by the Lord Mavor 
and Ladv Mavoress. 

On the fourth and last day of the meeting. June 8th. 
л special train conveyed members from Liverpool to 
Llandudno Junction, where thev divided into three 
parties and drove in motor charabancs to their respec- 
tive destinations namelv, (a) the hydro-electric power 
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station and works of the Aluminium Corporation, Ltd., 
at Dolgarrog; (0) the hydro-electric station of the 
North Wales Power Co., Ltd., at Cwm Dyli (about both 
of which visits we hope to say more at a later date; 
and (c) Lord Penrhyn's slate quarries at Bethesda, 
which are supplied with electricity in bulk by the 
North Wales Power Co., Ltd., it being transmitted by 
two lines, one via Capel Curig at 20,000 volts, three 
phase, 50 periods, and the other vza Llanberis at 
10,000 volts, three phase, 50 periods. They. can be 
linked together through auto-transformers, and the 
20,000-volt line is capable of maintaining an adequate 
supply of power, but the 10,000-volt line only a partial 
supply. At the quarry there are three sub-stations. 
In No. 1 there is a 500-kW transformer, reducing from 
20,000 to 500 volts; in No. 2, two 500-kW trans- 
formers, reducing from 20.000 to 500 volts, and one 
1,000-kW (той ойле and in No. 3, two 250-kW 
transformers, reducing from 10,000 to 500 volts. All 
feeders distribute on the overhead system from the sub- 
stations throughout the quarry at 500 volts. 

An electrostatic condenser has been installed, capacity 
156 kVA, 500 volts, 50 periods, and electricity is used 
for the following purposes:—Fifteen slate saws, each 
driven by а 20-h.p. motor; five Blondins, each requir- 
ing a 70-h.p. motor; three aerial ropeways, each driven 
by a 70-h.p. motor, and two by 150-h.p. motors; two 
incline hoists worked Ьу 70-h.p. and another bv a 100- 
h.p. motors; one 150-h.p. and one 6-h.p. air com- 
pressors; and an auxiliary pump driven by a 160-h.p. 
motor having a capacity of 1,500 gallons per minute, 


— 


the whole totalling 1,770 h.p. Besides the above, a new 
sub-station is being erected and considerable extensions 
are in hand. 

Luncheun was provided by the Aluminium Corpora- 
tion, Ltd., and the North Wales Power Co. at Dol- 
garrog, Capel Curig, and Pen-y-Gwyrd; unfortunately 
the afternoon return drive to Llandudno had to be 
curtailed on account of the weather, but the rain could 
not altogether veil the beauty of North Wales. 

In the evening the meeting was fittingly brought to 
an end with a reception and dance by the directors of 
the London, Midland and Scottish Railway Co., one of 
the most popular functions of the whole tour, the dance 
being specially appreciated. The success of the func- 
tion was largely due to the stewards, Lt.-Colonels F. A. 
Cortez-Leigh, T.D., R.E., and E. O’Brien, D.S.O. 
Sir Edwin Stockton, who, with Lady Stockton, received 
th» guests, in the course of a speech later in the 
evening made the interesting announcement that the 
L., M. & S. Rly. had under consideration a scheme 
for using at the Crewe works some 10 million kWh of 
electricity per annum which would be obtained from the 
North Wales Power Co. by means of a h.p. overhead 
transmission line 70 miles in length; when erected the 
line would be the lonvest transmission line in this 
country. Sir Edwin also said that the Railway Co. 
was considering the use of electricity from the same 
source at Holvhead for all purposes in connection with 
the harbours, works, &c., necessarv for dealing with the 
traffic and mail services between England and Ireland, 
which would involve a 25-mile transmission line. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS AND MACHINERY IN MAY, 1923. 


THE May returns of electrical exports, valued at £1,059,475, 
show an upward movement, as coinpared with April—an 
increase of £36,006 1s recorded—and the total is also £210,458 
higher than the May figures of 19 months ago. In comparison 
with the April returns electrical export business shows a fall- 
ing off in the sections for glow lamps, switchboards (not tele- 
graph or telephone), and telegraph and telephone wires and 
cables, whilst increased. values are shown in all the other sec- 
tions. In comparing the figures with those for May, 1922, it 
will be seen that the principal increases occur in the sections 
for electrical goods (£34,000) increase), insulated wires and 
cables (£51,530 increase), meters and instruments (£11,000 in- 
crease), electrical machinery (£53,000 increase), and telegraph 
and telephone material (£77,000 increase). 

The electrical export tctals for the first five months of 1922 
and 1923 were :— 


Exponrs. 
1922. 1993. . 
Electrical goods and apparatus — ... £3,187,204 #3 494,717 
Electrical machinery ыр .. 2,183,170 1,669,506 
Totals for five months .. £5,370,434 £5,164,283 
Exports. 
~- a _——_ 
Electrical Inc. or dec. Inc. or dec. 
exports as compared as compared 
for with with 
May, 1923 April, 1923. May. 1922 
Electrical goods and apparatus 
(unenumerated) re .. «£126,472 + £6,086 + £34,331 
Insulated wires and cables 165.591 + 5,099 + 61,530 
Glow lampe...  ... 26352  — 3,283 — 6,378 
Arc lamps and parts ... s 693 + 68 — 1,844 
Batteries and accumulators ... 43,841 + 6,171 — 3,196 
Meters and instruments 31,940 + 2,365 + 113907 
Carbons... due 7,002 + 5,851 + 2,113 
Electrical Machinery— 
Electrical machinery (unenu- 
' merated) . 125,173 + 3480 — 8,211 
Railway and tramway motors 34,133 + 15,27 + 25,102 
Other motors and generators .. 182,815 + 11815 + 28,973 
Switchboards (not telegraph 
or telephone) — a : 7,419 — 11,055 — 802 
Telegraph and Richie 
Cable and Material— 
Telegraph and telephone wires 
and cables (not submarine) 84,893 — 15,713 + 41,721 
Submarine telegraph and tele- 
phone cable ... 40,804 + 3.676 + 15,039 
Telegraph and telephone in- 
struments and apparatus 182,277 + 7,099 + 20,713 
Totals . £1,059,475 +£36,696 + £210,158 
Increase or decrease for the five Exports. 
months ended May, 1923  .., — £206,151 


Electrical imports for the month of May at £303,926 were 
£31,429 less than in April, but £96,771 more than in May, 1922. 
As com pared with April the falling off occurred in the sec- 
tions electrical goods and apparatus (£11,824 decrease), insu- 
lated wires and cables (£5,408 decrease), electrical machinery 
(£28,159 decreasc), but higher values were recorded in nearly 
all the other sections. n comparison with May, 1922, the 
electrical machinery total shows a decrease of £19,358, whilst 
the figures for electrical goods and apparatus and telegraph 
and telephone cable and imaterial are respectively £33,954 and 
£67,971 higher than those for May, 1922 

The electrical import figures for the five months of 1922 and 
1933 are as follows :— 


IMPORTS. 
1922. 1923. 
Electrical goods and apparatus £525,356 £926,066 
Electrical machinery 549,503 464,524 
£1,074,859 £1,390,590 


The re-export electrical business for the month amounted 
to £17.564, an increase of £978 on the previous month, butb 
£205 less than in May, 1922. 


Imports. Re-Exports. 
—- mi MÀ e — 
Electrical Inc. or dec. Inc. ог dec. Electrical Inc. or dec. Inc. or deo. 
imports as compared as compared  re.exports as COID- as com- 
for with with for pared with pared with 
May,1923. ^ April, 1923. May, 1922. Мау 1923. April, 1923. May, 1922. 
£74,931 —£11,824. +£33,954 £4,744 4 £1,917 —£1,858 
16,785 — 6,408 + 1,487 37 — 601 + 37 
10,781 + 1542 + 33 771 + 224 + 109 
1,830 + 1.401 + 1,160 — — 49 — 1100 
13,256 + 2351] + 37284 22 — 1,332 — 567 
6,939 — 1,146 — 1,923 770 + 522 — 315 
10,173 + 4,420 + 6,163 681 + 108 + 562 
79.633 — 28,159 — 19,358 9,438 + 954 + 4,989 
—  -— 1,807 — — — — 

14,41 + 3,859 + 11,766 22 а= 15 
75,157 + 7.342 + 56,205 1101 — $865 = 2,047 
£303,926 — £27,429 +£96,771 £17,564 + £978 — £206 

m iiber: Re-exports. 

+ £315,731 —~ £27,221 
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LEGAL. 


Postmaster-General v. Liverpool Corporation. 


On June 2nd, in the House of Lords, before Lords Birken- 
head, Atkinson, Shaw of Dunfermline, Wrenbury, and Carson, 
the Postmaster-General appealed from an order of the Court 
of Appeal reversing an order of the Divisional Court, and 
restoring the judgment of the Liverpool County Court judge 
in favour of the respondents, the defendants in the action. 
‘The previous stages of the matter have been reported in our 
pases from time to time.® The case arose out of an explo- 
sion in a cable manhole which damaged certain telephone 
wires, the l'ostinaster-General. claiming а sum of 440, the 
eost of repairing the damage. The Times reports that, without 
ealling upon counsel for respondents, the House dismissed. the 
appeal, with costs, Lord Birkenbead stating that it was 
' without any merit in fact, or any foundation in law. He 
greatly regretted that the Postinaster-General had not rested 
content with the admirable judgments of the Court of Appeal.” 


Welding Specialists Co., Ltd., v. United Collieries, Ltd. 


оре МЕТ has been pronounced by Lord Constable in the 
Court of Session, Edinburgh, in an action in which plaintiffs, 
of 172, Easter Road, Edinburgh, sued the defendants, of 109, 
Hope Street, Glasgow, for payment of £27, the cost of certain 
repaira affected by the pursuers’ electric welding process on 
a Lancashire boiler belonging to the defenders at their colliery 
at Foulshiels. ‘The repairs were described as building up cer- 
tain corroded parts of the boiler shell. i.e., thickening its parts 
by the addition of fused steel, ав distinguished from cutting 
out the corroded parts and substituting fresh plates. Condi- 
tions of the contract were that the work should be carried 
out to the satisfaction of the Scottish Boiler Insurance Co., 
and, '" when completed, the boiler to be hydraulically tested 
to 13) Ib. pressure." 

Defenders denied liability on the grounds (1) that the in- 
surance company had not passed the work as satisfactory; and 
(2) that they were induced to enter into the contract by cer- 
tain misrepresentations made by the pursuers at a meeting 
pricr to the contract being made. 

His Lokpsyir assoilzied the defenders. He said that after 
pursuers completed their work the defenders called in the 
nenrance company to inspect it. The result. was a report 
stating that the engineer could not accept the repair as a 
gitisfactory job. At this inspection. the m was not sub- 
jected to the hydraulic. test, nor was any express objection 
taken to the quality of the pursuers’ work. The objection 
taken was a general objection to the suitability of the pro- 


2nd, 1921, p. 744; December 9th, 1021, p. 803; December 
leth, 1921, p. 816; June 2nd, 1922, p. 765; and June 30th, 1922, 
p. 32. 


cess employed. After certain correspondence the boiler was 
subjected to the hydraulic test. The report by the insurance 
company bore that the test had been satisfactory, but con 
cluded with а definite refusal to accept the repair as satisfac- 
tory, and a recommendation to crop out the corroded parts 
and fit in suitable riveted patches. Upon this report being 
communicated to the pursuers they pointed out that their 
contract was to repair the boiler by the process of electric 
welding; that this was done; that the boiler had passed tne 
hydraulic test; that there could therefore be no question «f 
faulty workmanship; and that they were accordingly entit'ed 
to payment. The defenders repled that it rested with tne 
pursuers to get the job passed by the insurance company. 
Alter further correspondence the defenders stated that they 
were prepared to accept in place of the insurance company 
an arbiter whose competency or position was such that bis 
certificate of fitness would cover their obligation under’ tlre 
Coal Mines Act. The pursuers replied that they were pre- 
pared to arbitrate the simple question of the quality of the 
work, but they had no concern with the question whether the 
boiler complied. with the provisions of the Coal Miner Act 
The defenders intimated that they would proceed to crop out 
the corroded parts and rivet new plates, in accordance with 
the recommendation of the insurance company, and the pur- 
suers raised this action. It was proved that after the repairs 
were affected the defenders started to use the boiler, and 
continued to do so for nearly five months. The important 
question between the parties was, What was the шешип of 
the condition inserted by the defenders, " the work to be 
carried out to the satisfaction of the Scottish Boiler Insurarr e 
Company "? Did it refer to the approval of the work, or did 
it include the suitability of the process for the purpose of en- 
abling the boiler to be certified? His Lordship was of opinion 
that the condition as to the insurance company's being satistied 
must necessarily be read as including satisfaction, not only 
with the quality of the work, but also with the eiticiency of 
the work. His Lordship added that in his opinion the miis- 
representations alleged by the defenders had not been estab- 
lished. 


Сд 
——— ee MÀ — —MÀ re а маанаи 


British Thomson-Houston Co., Ltd., v. The Irradiast Lamp 
Works, Ltd. 


Mr. Justice RUssELL, in the Chancery Division on Tuesday, re- 
fused an application on behalf of the plaintiffs for an inspec- 
tion of the stock of electric incandescent lamps of the Irradiant 
Lamp Works, Ltd., against whom it was explained the piain- 
tiffs had obtained an injunction in an action for infringin, a 
patent for leading-in wires, and an inquiry ав to damages. 

Mr. Trevor Watson, for the рати, said the defendants 
had sworn affidavits showing the relation of the infriosing 
lamps to the number of lamps in stock, although he admitted 
that he could not put before the Court any reason for saying 
that the affidavits did not state the facts and figures accurate ls. 

His Lordship said there was no ground for saving that the 
affidavits did not accurately state the facts. 


or eee ee Оча нн жы — р wx —— ~ = —— 


BUSINESS NOTES. 


The “ Electrical Review " Index.—Sprecunt Nortice.—It is 
our intention. to resume the issue of our half-yearly index 
free of charge to those who require it for binding purposes or 
wish to retain 16 for special reference. It 18 essential in order 
that we may know the number of copies that will be needed 
to meet all reasonable requirements that application for the 
Index to Vol. XCII (for the half-year ending June, 1923) 
&hould be made not later than Saturday, June 3Uth, to the 
Publisher, EtrrcrRicAL, Review, 4, Ludgate Hill, London, 
E.C.4. We shall make special provision for colonial and other 
overseas subscribers, but we shall be glad if they will notify 
their wants by the first mail leaving after the receipt of this 
announcement. 


Bankruptcy Proceedings. — Тномав GASCOIGNE SLATER, 
electrical engineer, trading as Slater Broes., 25, Dickinson 
Street, Mount Street, Manchester.— The first meeting of the 
creditors of the above was held on June 19th at the Official 
Keceiver'8 ofhces, Byrom Street, Manchester. The statement 
of allure showed liabilities of £1,500, and there was a de- 
feieney of £1,204. Debtor attributed his failure to lack of 
capital and bad trade. It appeared that he was previously 
In business in partnership with another, but the partnership 
terminated in. November, 1921, when a composition of 108. in 
the £ was paid on liabilities of £9172. Debtor continued the 
business on his own account, but was not successful. The 
matter was left with the Othcial Receiver as trustee of the 
estate. 

GEORGE JOHN Сєси, THorve and Apert Harry THORNE 
(trading ав " The Lawrence Electrical Trading Co."'), late of 
150, Haigh Street, Notting Hill) Gate, W.—These debtors 
attended before Mr Registrar Mellor at the London Bank- 
ruptev Court, on. Tuesaday, for publie examination upon 
a vounta showing habitities £10,100 and assets valued at £319. 
The debtor G J. € Thorne мав first questioned, and replving 
to Mr. Armstrong, Oto Beceiver, tated that having served 


in the Ariny from May, 1915, to February, 1919, he in Decem- 
ber, 1920, in partnership with another person, commenced 
business at Market Square, Camborne, as electrical engineers, 
under the style of © Burrow & Thorne.’ He (debtor) pro- 
vided £60 of the joint capital of £100. In consequence of 
dillerences, the partnership was dissolved in December, 1921, 
witness retiring from the firm, and receiving а considera uen 
of £147. ln the following February he and his brother, with 
a borrowed capital of £100, commenced business in partner 
ship at 41, South Molton Street, W., as electrical engineers, 
under the style of " The Lawrence Electrical Trading Со; 
they also traded as general agents froin the same address as 
“Thorne Brothers." — The business was successful, and in 
August, 1922, they removed to 159, High Street, Notting Hil 
Gate, where it was continued unti]. May 7th, 1923, when, 
owing to lack of working capital and pressure by credit гч, 
they filed their petition. On the removal to 159, High Stre t, 
they opened the business portion of the premises for the eile 
of electrical and motor-car accessories, but in. February, 1:62, 
that business was sold for £65, of which there was an unpaid 
balance due to the estate of £39. The gentleman who ad- 
vanced the £100 capital in February, 122, subsequently lent 
them further sums, and was a present creditor for nearis 
4500. Witness attributed the failure of the firm to lack of 
working capital and consequent trading on borrowed moneys, 
and to the profits having been insutlicient to meet their busi- 
ness expenses and drawings. In reply to a creditor, the debtor 
кай the gentleman who lent the £500 did so merely to help 
them, and although his name appeared on the firtn’s letter 
paper and other documents, he was never a partner, and in 
fact witness used the name without his knowledge or conent, 
and was calied upon to delete it when the fact became known 
to the friend in question. The creditor asked for the exanuna 
tion to be adjourned, but his Honour decided to conclude it. 
The debter A. H. Thorne was also examined, and generally 
confirmed. the evidence piven by his brothers 
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Leonard Homan, 11, Camden Road, Bridgwater, Somerset, 
electrician.—The first meeting of creditors was held on June 
Упа at the Official Receiver'’s ottice, 26, Baldwin Street, 
Bristol. According to the statement of affairs, the gross lia- 
bilities amounted to £650, and there was a deficiency of £594. 
Debtor attributed his failure to want of capital, loss caused 
through fire, and bad trade. The matter was left with the 
Othcial Receiver as trustee of the estate. The following are 


creditors :— - 

` £ 
Drake & Gorham Wholesale, Petters, Lad. d "T .. JU 

Lid. es m "T .. 24A Robinson & Hands Electrical 

Edison Swan Electric Co., Ltd. 37 Co., Ltd. ... без m .. 85 
Electrical Components, Ltd. ... 17 Russell, John ee "s .. 12 
Falk, Stadelmann & Co., Ltd. ... 18 Simplex Conduits, Ltd. ... ... 104 
General Electric Co., Ltd. 60 Simpson, Baker & Co. 


Holman, Mrs. Rosina ... .. 41 Tudor Accumulator Co., ltd. .. 108 
Metropolitan-Vickers Electrical Stella Lamp Co,, Ltd. i . 29 

Co., Ltd. ne SS sie 

F. J. Git, electrical engineer, 26, Hardwick Street, Buxton. 
—First and final dividend of 1s. 64d. in the £, payable July 
2nd, at the ОШса1 Receiver's оШсев, Byrom Street, Man- 
chester, | 

British RapiorHoNE Co., makers of wireless apparatus, 
Downing Street, Bulwell, Nottingham.—First meeting, July 
6th, at the Oficial Receiver's Offices, 4, Castle Place, Notting- 
ham; publie examination, August 2nd, at the County Court 
House, Nottingham. 

SARKIS BALTHAZAR SUKIASSIAN, otherwise known ав В. 
Sukiassian, 12, Roxborough Avenue, Harrow-on-the-Hill, 
Middlesex, late 137, Cheapside, London, merchant.—The 
public examination of this debtor was held recently at the 
Court House, St. Albans, and was adjourned. 

F. H. Dennis, electrical engineer, Ж), High Street, Chelins- 
ford.—First and final dividend of 5s. 113d. in the £, payable 
June 29th, at the Official Receiver’s offices, 29, Russell Square, 
W.C.1. 

E. G. Rowe (Davies & Rowe), electrical engineer, 119, Dun- 
raven Street, Tonypandy.—Second and final dividend of 
734. in the £, payable June ?9th, at the Official Receiver's 
otlices, 34, Park Place, Cardiff. 

A. J. WILLCOX, motor and electrical engineer, The Garage, 
Farnham Common.—Trustee, Mr. F. W. Davis, 28, Theobald's 
Road, W.C., released May 2th. 


Company Liquidations.—THE ExvectricaL Co., Ltp.—First 
and final return to contributories of £4 178. ld. on shares £5 
paid and £2 9s. 7d. on shares £2 12s. 6d. paid, payable at the 
Otticial Receiver and Liquidator’s oflices, Carey Street, W.C. 

LawrorD Ross, Lrb.—Winding up voluntarily. Liquidator, 
Mr. J. McNicol, 59, Bath Street, Glasgow. Meeting of credi- 
tors July 3rd, at 218, Vincent Street, Glasgow. 

INTERNATIONAL RAILOPHONES, l/TD.—Winding up voluntarily. 
Liquidator, Mr. W. S. Turner, Prudential Buildings, Corpora- 
tion Street, Birnunghain. x Us 

BritisH RADIO-WinELESS MANUFACTURING Co., LTp.—Wind- 
ing up voluntarily. Liquidator, Mr. G. W. Burgess, 14, St. 
Mary Axe, E.C. Meeting of creditors, July 3rd, at Winchester 
House, Old Broad Street, E.C. Particulars of claims to the 
liquidator by August 4th. 

Нітснсоск'з MAGNETIC ENGIne Co., Tarp.—Winding up 
voluntarily. Liquidator, Mr. E. W. Edsall, 32, Fenchurch 
Street, E.C. 

MaraGA Evrctricity Co., Lrp.—A meeting of members is 
called for July 26th, at 399, Salisbury House, E.C., to hear 
an account of the winding-up from the liquidator, Mr. F. C. 
Allwork. 


Private Arrangement. — Porter, Turk & Son, LTD., 
general agricultural and electrical engineers, Newbury, 
Berks.—In response to a circular letter issued by  Messrs. 


Charles Lucas & Marshall, solicitors, a meeting of the credi- 
tors interested herein waa held on June 22nd, at the First 
Avenue Hotel, Holborn, W.C., when Mr. E. Н. llawkins, of 
Messrs. Poppleton, Appleby & Hawkins, who represented. one 
of the principal creditors, was elected to the chair. Accord- 
ing to the statement of affairs presented the total liabilities 
were £6,932, made up as follows: debentures, £2,700; bank 
overdraft, £1,855; preferential claims, £362; and trade credi- 
tors, &c., £2,024. The assets totalled £5,223, or a deficiency 
of £1,709. The assets consisted of: equity in freehold build- 
ings at Bartholomew Street, £2,573; book-debts £583 valued 
at £450; stock, £2,563, estunated to realise £1,500; and plant 
and machinery £1,145, estimated to realise £700. ‘The solicitors 
reported that the company was registered in 1919 and took 
over two businesses, one of which had previously Leen carried 
on by Mrs. Turk, and the other by Mr. H. W. Porter. In 
payment of the assets taken over from Mrs. Turk debentures 
to the extent of £2,700 were issued, which bore interest at 
the rate of 94 per cent. The business had since been carried 
on at a loss. During 1920 there was a loss of £303, whilst in 
1991 the loss increased to £756. Last vear there was a loss 
of approximately £1,300. Those losses were attributed to bad 
trade owing to the depressed condition of agriculture and de- 
preciation of stock. The solicitors further stated that if the 
company was wound up it was not anticipated that there 
would be апу dividend for the creditors. Negotiations were 
proceeding for the introduction of further capital and the com- 
pany offered the creditors a composition of 6s. 8d. in the £, 
which was to be pavable in cash within a month. Tf that 
offer was not accepted voluntary liquidation would have to 
take place. 


During the discussion which ensued the opinion. was ex- 
pressed that on the statement of affairs presented the offer 
submitted was a good one, but it was suggested that an in- 
vestigation of certain matters &hould be made on behalf of the 
trade creditors before the offer was accepted. It was eventu- 
ally decided that a committee of three of the principal 
creditors should be appointed with power to nominate some- 
body to make any investigation that was desired and to report 
the result to the general body of creditors. The committee 
consisted of the chairman and the representatives of the D. P. 
Battery Co. and Burndept, Ltd. ‘The following are credi- 
tors :— 


Danning & Co.  ... "i tee 
Wolsey Sheep Shearing Co. ... 
Baker & Son ma vad s 
Hoskins & Co. 02 eae 
Crompton & Co, Lid. ... 
Cleeve & Co. ... — A 
Blackett, Turner & Co. ... as 
Fuller's United Electric Works, 
Lid. ae ey ic 


Petters, Ltd. 

Flint & Co. ... ae eas 
Clark, Hunt & Со, ise 
D.P. Battery Co., Ltd. ... 
Lister & Co. ... Mas vane 
Kelly's Advertising Co. ... 
Barlow & Sons = 
Boulton & Paul 

Froy & Sons 

Carson & Co. oux ЭР sà 
London & Lancashire Ins. Co. ... 
West & Drake sis ssi 


Burndept, Ltd. -— es 
Ruston & Hornsby, Ltd. 
Callender’s Cable Co. А Е 
Pass & Co. ET КЕЯ ous Porter, H. W. -— 
General Electric Co., Ltd. ... 26 Houibien, J. A. 
Chivers, А. J. г we e. 24 Engincering & 
Plenty & Son vis A .. 61 

Matthews & Co. ... Ps .. 29 


GJERA wehREBRERET 
қ EBHEENEENZOUEde 


National Em- 
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Dissolution of Partnership.—Sukrey WHoLESALB ELEC- 
TRICAL Co., Church Path, North End, Croydon.—Messrs. H. 
Coleman and W. E. McClelland have dissolved partnership, 
Mr. Coleman having relinquished his connection with the 
business. Mr. McClelland will continue to carry on the busi- 
ness, which is being converted into a limited liability. com- 
pany. 


Trade Announcements.—Mn. KENNETH R. STUART has been 
appointed manager of the Shetheld branch of Messrs. Cromp- 
ton & Co., Ltd., at 8, Norfolk Row, Shetheld, the area сощ- 
prising parts of Derbyshire, South. Yorkshire, Leicestershire, 
and Nottinghainshire. 

Messrs. T. C. Gitbert & Co., of Folkestone, have removed 
their business from 36, Cheriton Road, to 26, Guildhall Street. 

Messrs. Barnes Bros., wireless specialists, of Park Street, 
have opened new showrooms and otlices at Radiex House, 
Hevyate Avenue, High Street, Southend-on-Sea. 

Messrs. WM. SANDERS & Co., switchgear manufacturers, of 
Faleon Electrical Works, Wednesday, have transferred their 
London showrooms from 90, Charing Cross Road, to Palace 
House, 128, Shaftesbury Avenue. Telephone number un- 
changed. 

Mr. А. W. FERGUSON, electrical engineer, has opened pre- 
mises at 65, Titchfield Street, Rilinarnock. 

The electrical installation business of the Dumfries Elec- 
tricity Supply Co., Ltd., whose undertaking has been taken 
over by the Corporation, has been acquired by Mr. W. R. 
Macaulay, of 34, Lockerbie Road, who has been in the instal- 
lation department of the company for ten years. 

Tuer Sun ЕгЕств1сА1 Co., LTD., announces that Mr. J. D. 
Chisholm ceased to represent it as agent in Leeds early in 
June. The branch at 29, Park Place, leeds, where large 
stocks and showrooms are available, is now under the direct 
control of the company, which has appointed as branch 
manager Mr. David Fraser, who will take up his duties on 
August Ist. 

Tue Evecrric HEATING Co., of Croydon, hae appointed Mr. 

M. J. Mills as its London representative in place of Messrs. 
Pinion & Willoughby, who are not now connected with the 
irnn. 
Mr. J. О. NıcHoL, 46, Lancaster Avenue, Fennel Street, 
Manchester, is now representing Messrs. Cary, Hüllewell and 
Co., Ltd., of Willesden, N.W., in Lancashire, Yorkshire and 
Cheshire. 

The business of Messrs. A. C. ALEXANDRA & Co. (Iddesleigh 
House, Caxton Street, Westminster, S.W.[) has been con- 
verted into a private limited company, with a nominal capital 
of £20,000, for purposes of development, including the manu- 
facture of some of their specialities. The business will con- 
tinue to be carried on under the personal supervision of Mr. 
A. C. Alexandra, the managing director of the company. Mr. 
J. A. Spencer, who has been general manager for some time, 
is on the board of directors. 

Carron Company, of 15, Upper Thames Street, London, 
E.C.3, has added another line to its telephone service, necessi- 
tating an entirely new number :—'"' Central, 7550-1-2 (three 
lines)."' 


Catalogues and Lists.—FosrER Enainererina Co., Ттр., 
Morden Works, Wimbledon, 38.W.19.—Catalogue 56523, con- 
taining illustrations aud prices of ‘ Apex” switchgear of 
various patterns. 

MicurLL Велкіхоз, ID., 3, Central Buildings, Westminster, 
S.W.1.—Lists Nos. 5 and 6 dealing respectively with Michell 
thrust bearings and oil deflectors. Illustrated and dinen- 
sioned. 

THe Victoria E.ectRic Puant-Co., 8-10, Spenser Street, 
S.W.1.—An illustrated list of a.c. polvphase induction motors. 

METROPOLITAN-VICKERS ELECTRICAL Co., Ілр., Trafford Park, 
Manchester.—Supply leaflets Nos. 640/2 and 660/1, describing 
respectively the ©“ Cosmos ” crystal receiving-set amplifieryand 
a radiophone protective device. 


1012 


THE ELECTRICAL REVIEW. 


[Vol 93. No, 3,379, Јсик 39, 1923. 


Missus Ілохы. Rosisson & Co , 3, Staple Inn, W.C.1 
dlustrated and priced pamphlet advertising and describing the 

Elia  couverter for charging accumulators бош d.e. car- 
cuits, voltmeters, head-telepliones, Кс. 

SIMPLEX Сохт, lro., Garrison Lane, Biriungbaru — A 
booklet (No Udy dex пашу the firm's wiring. systems fur 
electric Ingliting and power installations. 

Messrs. €. FE. Erwiirr, Ltb., Craven. House, Kingsway, 
W.C. 2.—. finely produced. catalogue. contamaüng illustrations 
and prices ot 7 Aristoplione  radio-telephony Ieceiving seto. 
Aiso a booklet conlaimoy а number of diagrams which show 
how radio sets may be built up trom © Elwell” components. 

lur. Вкліхн "uowsos-HHotsroN Co., Lro., Rugby.—Price 
Listas Nos. Z500-B,. illustrating and desertbing tlexible shaft 
couplings, and ЭС, dealing with air-break Y-delt oturting 
aWitchies. 

Tur Hortus SN. Masceacrering Co., Lro., Chelmsford.—A 
very complete catalogue of the company’s ball and roller. bear- 
дъ lor numerous applications. Lhe list is well illustrated 
aud provided with metne conversion tables, 

THe MibptaND. DysaMo & Motor Bram Co., 
Belgrave Gate, Leicester 


LTD., 64, 
.—Àn illustrated booklet describing 


the " Quickway " coil-formaing machine. 
Messrs, FaLK, STADELMANN & Co., Lib., 53, 55, & 87, 
Farringdon Road, E.C.1.—Catalogues 496 and 500, dealing 


components for radio-teleplione 
ес sets and complete sets. Fully illustrated and priced. 

Messrs. SIEMENS Bros. X Co., LTb.,, Woolwich, S.E.18.— 
Pampulet 8104, dealing. with a larmip-signalling eystem for 
prometer installations; Pawphlet 5254, treating of the firm's 
tbhenno-ouple potentiometer; and Leatlets 549 Ш and 595 ITI, 
describing loud speaking equipment and dry batteries for low- 
temperature and dull-enitter valves, 

Тик GrNERAL Evecrric Co., Ltb., Magnet House, Kingsway, 
W.C.2.— Techical Description No. 213, containing: Mlustrated 
details of. reactance coils. 

Messes. BS. бка & SONS, 
parnphiet illustrating. and describing: the 
vibration fitting for electric рх. 


The Boilermakers’ Lock-out.—-Neygotiations, which again 
proved unsuccessful, were resumed m London on June 22nd 
between representatives of the Shipbuilding Employers’ Fede- 
ration. and the Borermakers Society, with the object, if. pos- 
sible, of reaching а settlement of the dispute which has long 
been їп progress over the national. overtime and nightshift 
avrecment, Which the bolermakers have so far refused to 
accept and work. The dispute has been in progress eight 
weeks, and under its rules the society must take ancther ballot 
vote of its members to decide whether it can be continued. A 
two-thirds majority must be obtained to authorise its continua- 
uon.— Daily Telegraph. 

Annual Sports.— Fhe General Electric Co.'s London 
establishments were fortunate im their choice of last Saturday 
as tke day of their fourth annual sports, and the unusually 
une Weather attracted a large attendance. The number of 
competitors маз almost equal in. magnitude tọ those who 
шеу саше to watch the proceedings, aud a long programme, 
vonisisting of 47 events, was got through wath excellent regard 
to time. The prizes were numerous, for apart from those pro- 
vided by the employés themselves, the generosity of the direc- 
tors and “osemors of the company enabled many extra 
awards to be made. Mrs. Hugo Hirst presented the prizes 
at the close of the meeting, the head of the organisation, 
Mr. Н. Hirst, and many ot the directors and = bigher otticials 
were present, 

The Siemens Sports Club held its first annual sports and 
wale on Saturday last at its sports ground at Chariton. The 
Бића United. Prize Band was in. attendance. and a pro- 
манине of over 900 events. was carried through without. a 
butch. It is estimated that there were over 7,000 people 
present. The directors and othemls of the company were well 
represented, 

Sydney (N.S.W.) Council 
According to the Sydney Morning Herald, of April 2 


tespecuvely with © Bfesca ’ 


Ainscow Street, Bolton.—A 
“Ainscow " anti- 


and British Preference.— 
{th, when 


the tender for disk insulators was fully discussed by the 
Council, the general manager (Mr. Mackay), m reply to ques- 
tions, sald that, generally speaking, the City Council did not 


vet as much satisfaction or wear from Japanese goods ая 
British, but in this instance, the officers of the departiment had 
Used these insulators, and had fonnd that they comphed with 
the specication. 

The Lord Малог stated that he was interviewing a local 
frin, With a view to having these goods manufactured in 
Vustra ii, and the general manager was given instructions to 


bus 200 insulators en the best. terms possible, and to report 
later as to the possibility of securing the supplies. locally. 
Mr. Mechsv sud the cheapest: insulators to. be obtiuned 


мече probably be either German or Austrian, but the com, 
"инее expressed its desire that such goods should not be pro- 
cuted af at ceuk] possibly be avoided. 

New Beliian Compauy.—l.a Société pour la Construction 
d Apparat ace Mecanique et. Electrique is the name of a new 
undertaking Which has lately been organmsed in Brussels. 
with a capitil of 1,150,000 fr. 


Foreiso Exhibitions, — AUSTRIA 


brote ах antormed: that the. ift Internstional Fair. will 


“eis 
be held at Vennpa from September 20d to sth пем. Owing 
tothe present rite cf exchange the cost of space is remarkably 


The Deportment of Over- 


cheap for British manufacturers desiring to exhibit Ар. 
nons, Which will be accepted up to July Toth, sh suid te 
addressed to the \wacner Internationale Messe, Muwurnstr a- 
{, Wien 7. 

l''HUCANIS — An Agricultural and Industrial Exhibition i. 
be beld at Kovno from August 2oth to September 2nd. Appi 
cations fur space should be made by intendiny exlibitorse ve- 
tore August. Ist.—Mourd of Trade Journal. 

PoraNp.—. An All-Polish Industrial and Metallurgical Exla- 
lation is in. progress at Warsaw. Бог the tret tune the tig 
industrial establishments of Upper Silesia are showing. Tte 
exhibition, Which is being held in а building specii con- 
structed for such purposes, is to last a month.—Keuter (Wot 
saw). 

French and Belgian Tariff Arrangements.—The follow- 
ing are the alteratious of the French tarit arisany trom 
the Franco- Belgian Commercial Convention referred to in eur 
Leaderette pages to-day :— 


Coefficient Coe ress 


wt present Eid 
Tariff in by tre 
No. Article, force. Cunvenu.o. 
en 225 Dynamo-electric machines weighing — 9,00 
kg. or more... di Pe ue "€ 47 4.4 
Steam bollers :— 
aW Ol омей ш поп ре, single or French 
borers, wnh or without f ed-water 
heaters, without tubes 25 26 
526 bis, Ot sael or iron plate, with internal furnaces, 
without. small tubes |... is 2.8 26 
e26 quater, Multi-tubular boil rs, and parts thereof... 3 2*5 
442 ter, |l wheels. for machines , xs 3 22 
vod oct. Rough frames and. carcases “ot ds nanus 
and electric motors, armature spiders, 
covers of electrical collectors, solid pole» 
of dynamos and alternators of wrought or 
waged (" estampé ©“) iron or steel, of 
cast iron or stecl, malleable cast iron, of 
pressed ог welded phie a T = ә 4 
o3) ter. Insulated wire and «able for. electricity, 
composed of cores of iron, stecl, copper, 
ef alloy of copper... s да $^ 44 
сх 236 Dynamo armatures and component. parts, 


such as «oils, solidi or. hollow, surtrourd. «d 


by insulated. copper; worked pirts ot 
metal, fitted together or not, foe (mna апе, 
electric apparatus, electro techie al 


apparatus, transformers, and опг ebx- 

trical appliances, weighing 2,000 кк. 

or more Tm Ре iss " 5 * 
Modifications of the proposed new "Bol nf customs tiri, 
provided for by Article 3 of the Franco- Belpian Conincrcird 
Convention :— 


Import duty and coerticient 
of inciense. 


Under the An fixed 
Turitf proposed bs the 
No. Article. Customs Tariff... Convers. 
ela Fixed steam engines, without. their 
boilers, steam pumps and other 
пий и E и pumps, come 
pressore for air and pas ol various 
kinds, plas engines, oil and ак еһе 
engines, hot-air engines, com- 
pressed air engines, engines worked 
һу апу other разном» or explosive 
mixture, and all other engines not 
specially mentioned : 
ta) [nternalaombustion— engines Various Mr” as v. 
(bi Other : 
id) With piston, weighing: pr 19) kg. per 100 hg 
From 2,500 up to 10,000. kg. Ro (uif) 1 4 
From 1,000 up te 2,500. Ку. l5 (a 1: V 
From 300 up to 1.000 kg. Ім 1% › 4 
From 230 up то 500 kg. | 2» (4 | b 
Frim 100 up to 2940 kg. ... A» c" A эь 
From 50 to up 100 ky. C TENET) w w 
ess rhan W kg. W (4) w y 
(2) With piston, weighing less 
than 5000 ky, 4 (4) 4) V 
ex 1027 Se mi-fiee&l steam engines, including: 
boilers, weighing less than 6,000 ky. ) 14, l4 Ф 
ex 1077 Electi accumulators ang their. spare 
plates (lec trodes): pr 100 ky. 
ta) Accumulators for automobiles М) (4) 
er 12 (45) EL vel 
(b) Not. specially mentioned : 
Combined with celluloid, ebon- 
ме, or similar plastic mae 
terials; а dine accumule- 
tors, With electrodes having a 
base oof metal belongings tfe 
the iton nikl group and 
accumulator jars of nick lb d 
iron of the. хоп type, sets prr 109 et 
of plates КЕ — F 4 (45) w A n 
Пом? Бесс measuriny apparatus, imdod- 
Ing parate parts thereof: 
(a) Meters: earn 
Less than 9 kg. . ioe le 
130 «4 per 100 E 
More than 3 ke... . nt „ ou 
(hi Other, in hurting рага! 
parts of meters ... 300 45) мо A 
low Telegraph and telephone apparatus of 
al kinds... ssi T vit S019 $9 10 2 
Lead.— Reporting under date June 23rd. Messrs. lane 


Forster & Co. state :—'" The actual position of the ne cies 
not lead to an anticipation of licher values. Mire lead n 
{ане to come in. than ean. be absorbed—arrivals thie month 
up to the 2oth are over 10,000. tons, with several bits due 
at the end of this and next week—while consumers continue v 
experience slow demand in all directions except white jesd” 


New Wireless Trade Association.—.\s we go to press we 
b arn that the Wite'eess Retailers’ Association has been {it эе! 
to represent. the interests of retailers. Particular пау te 
obtained. from the seeretartes, Messrs. Clifford. & Clifford, | 
Finsbury Pavement, London, E С.О 


—_—_— - € 


~ 


4 
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Russian Lamp Production.—According to data supplied by 
the Glavelektro, vacuum lamps are now being made at the 
Moscow lamp works at the rate of 10,000 per month, and gas- 
filled lamps at the rate of 250 per day. Every effort is being 
inade to improve the quality of the lamps and to bring thein 
out at lower cost. 


New Empire Trade Association.—The British Overseas 
Trade Association, Ltd., has been formed to promote and 
foster trade within the Empire. The Advisory Committee 
consists of Lord. Ampthill (president), Sir Gilbert. Parker, 
Bart., Sir T. Vansittart Bowater, Bart., Sir J. Lulham 
Pound, Bart., while the directors are Sir Lawrence Wallace, 
K.B.E., C.M.G. (chairman), Colonel Sir Alexander Sprot, 
Bart., C.M.G., D.L., Lieut.-Colonel W. A. J. O'Meara, 
C.M.G., and Mr. C. E. Town. A feature of the* work of the 
Association Will be regular intensive sales campaigns, conducted 
by Mr. John Chapman (general manager), and Mr. D. 
Macmillan Muir (assistant. general manager) through Canada, 
Australia, New Zealand, South Africa, India, and the various 
other Dominion markets. Inquiries for information should be 
sent to the secretary of the Association at Imperial. Butldings, 
ob, Kingsway, London, W.C.2. 


Royal Commercial Travellers’ Schools.—An appeal re- 
cently published on behalf of the Royal Commercial 1ravellers' 
Schools, at Pinner, deserves the attention of our readers, for 
the electrical mdustry 18 as much concerned as any other. 
£24,000 is needed annually to support the 360 or more orphan 
boys and girls at the schools, and the pleasant surroundings 
and excellent treatment which qharacterise. the institution 
render it worthy of support. Mr. T. W. Bastin, of Messrs. 
Bastin, Merryfield, & Cracknell, Ltd., is President of the 1923 
Appeal; subscriptions may be sent to the Secretary of the 
Schools, 17, Cheapside, E.C.2. 


Employés as Shareholders.— he Westinghouse Electric 
and Manufacturing Co., of America, has Just announced a 
plan whereby all employés may participate in the purchase of 
a new issue of 20,000 shares of common stock, to be paid for op 
the deferred plan at $53 a share (par value $250). Each em- 
plové may subscribe for one to twenty shares of stock, and 
pay for it in ten consecutive monthly instalments. No inter- 
est will be charged on the deferred subscription payments. 
When the final payment on each stock subscription. becomes 
due, dividends at the rate declared and paid on the company’s 
common stock after August 1st, 1923, when the plan goes into 
effect, will be credited to the account of each subseriber. This 
plan will in no way interfere with the insurance saving fund, 
-already in force. In the latter plan the employe, by depositing 
two per cent. of his salary in a 44 per cent. interest-bearing 
savings fund, obtains additional insurance up to $1.500. over 
the $500 piven by the company after six months’ service. Sub- 
scription rights are for the benefit of the individual employed, 
and are not transferalile. 


Electricians! Wages.—The next wages revision will take 
place as from July Ist, based upon the average of the cost of 
living index figures, as published in the Labour Gazette in tlie 
three preceding months. The average of these figures is 71 
which, deducted from the figure of 78, brought forward from 
April Ist, shows a fall of seven points, or one complete set 
of six points, leaving the figure of 72 to carry forward. There 
will therefore be a reduction of one halfpenny per hour as 
from July Ist, 1923. 

After prolonged conferences between the Londonderry elec- 
trical engineer and the municipal employés! representative, a 
schedule of wages of the men employed in the municipal 
power station has been agreed to. ‘The men, generally, are 
to receive а penny per hour less than the wages paid in 
the Belfast station. 


Book Notices.—'' Report of the Adiministraticn of the 
Sierra Leone Railway" for the year 1922 (with accounts). 
Pp. 39. Freetown, Sierra. Leone: Government Printing 
Office. 

“Science Abstracts " (A & В). Vol. XXVI, Part 6. June 
25th, 1933. London: E. & F. N. Spon, Ltd. Price 3s. each. 

“Atomic Structure and Spectral Lines," by A. Sommerfeld, 
Pp. xmi+626; figs. 125. London: Methuen & Co., Ltd. Price 
JJs. net. 


* Education for Industry." —3 brochure bearing the above 
title has been published by the Metropolitan-Vickers Electrical 
Co., Ltd. It describes in some detail. the apprenticeship and 
other educational courses which the company has instituted, 
They are divided into two groups: (a) training for artisan 
employment; and (b) training for. professional employment. 
Youths in proup (a) who show special capacity are given 
every opportunity to. qualify for the higher group, and ulti- 
mately secure professional positions. Svllabuses of the courses 
are piven in the brochure, and views of the firm's works and 
products are used to illustrate it. 


Glow Lamps in Hungary.—The formation in Budapest 
is reported of the Hungarian-Dutch Glow Lamp Industry Co., 
with a preponderance of Dutch capital. The factory, which 
is to begin production in the autumn, is chiefly to manufac- 
ture special types of glow lamps, as, for instance, Christmas- 
tree lamnps, for which America is a large customer. Expecta- 
tions are also entertained with regard to Russia, from which 
lead and copper are hoped for in exchange for glow lamps. 


For Sale.—By order of the High Bailiff, Wandsworth 
County Court, and under distress for rent, Messrs. Drew 
and Son, in conjunction with the Twickenham Property 
Office, will sell by auction, on July 5th, at 110, Kew Green 
(factory of Wm. Blackburn (Kew), Ltd.), the machinery, 
plant, stock, &c., of an electrical engineer. Messrs. W. 1. 
Holden & Son will sell by auction at Portarlington, on July 
17th, as а going concern, the buildings, plant, &c., of the 
Portarlington Electric Light & Power Co., Ltd., now in vol- 
untary liquidation. Marconi's Wireless Telegraph Co., Ltd., 
has for disposal surplus plant, viz., motors, fans, motor 
booster, rotary blowers, transformers, &c. (See our adver- 
tisernent pages to-day.) 


Patent Restoration.—An order has been made restoring 
Patent No. 149.213 of 1917, granted to the Dr. E. F. Huth, 
Gan. b.H., and Dr. S. Loewe, for " Improvements in and 
relating to thermionic valve ainplifiers and generators.” 


Electrification of Russian Industries.—The Kieff Electrical 
Trust is introducing electrification in a number of other trusts, 
including the Leather Trust, the Sugar Trust, and the Dnieper 
Timber Trust, as well as in à number of communal establish- 
ments in Ке, Родопа and Volhvmia. [n a short tune it 
will also proceed to the electrification of sixteen villuges or 
more in the South-West of Russia. 


Public Works, &c., Congress and Exhibition.— The annual 
Public Works, Roads and Transport Congress and Exhibition 
is to be held at the Royal Agricultural Hall in. November 
next. 


Works Visit.—The Birmingham and District Electric 
Club paid a visit to the Rugby works of the British Thonison- 
llouston Co., Ltd., on June 2th. "Ihe saloons were taken 
direct to the special siding attached to the works. Lunch was 
served in the staff canteen, after which the party was con- 
ducted over the various departments by special guides. 


An Electrical Tableau.—A first prize in its class was 
secured by a display arranged by the Woking Electric Supply 
Co., Ltd., recently in a local carnival. The firm's 6-ton steam 
wagon Was divided into two parts, one representing an electric 
kitchen and the other depicting a portion of a power station. 
Around a canopy covering the wagon suitable ` slogans |’ were 
juscribed. 

Chinese Cotton Mills.—The Chinese Government Bureau 
of Economic Information has published a sheet of tabulated 
information respecting cotton mills in China. One of the most 
important features is the column dealing with the motive 
power employed. Of the 112 mills in the list, 37 use elec- 
tricity either wholly or in part, the remainder being ap- 
parently provided with steam plant. Practically all the estab- 
lishments in Shanghai and Woosung (numbering 24) are elec- 
trified, and it will thus be seen that the opportunities for trade 
in this direction lie mainly in other parts of the Republic. 
Five British-owned mills are listed; these are all in Shanghai, 
but the motive power employed is not stated. Information 
in this respect is also lacking in the cases of 32 Japanese- 
owned factories, mainly in Shanghai and Tsingtau. Apart 
from these, however, there are a number of establishments 
with from 3,000. to 90,000 spindles (average about 20,000) in 
Which steam-power is still employed. 


The Position of Affairs in China.—The Manchester 
Guardian Commercial’s Shanghai correspondent, writing in 
last week's issue, says: © [ have just. left China after four 
years’ very close study of her affairs, and on the strength of 
those four years I can assure readers of the Manchester 
Guardian Commercial that one of two things only ean put the 
country financially on its  feet—namely, a cessation of the 
present relations existing between Peking and the provinces, 
or an inerease in the resources of the Government other than 
those which provincial administrations are able to share or 
seize... . . The present insolvent condition of the Chinese 
Governinent threatens Manchester and = British. trade as a 
whole very seriously, for unless it is remedied there is every 
prospect of so complete a collapse of administrative machinery 
as will throw the country into a state of disorder hitherto un- 
known. l| have no wish to give anybody any unnecessary 
anxiety, or to be an alarmist in any sense of the term, but the 
time has, in my opinion, coine when it is the duty of those 
who know China to sound a warning note. Accordingly I 
suggest, indeed I urge, that bodies like the Manchester Cham- 
ber of Commerce should institute the following inquiries :— 

“L What is Ilis Majestv’s Government's intention with 
regard to the application of the treaty quoted at the beginning 
of this article? Is the Special Conference to meet in. Peking 
this autumn? 

'* 3. [f so, what purposes and conditions has His Majesty's 
Government in view with regard to the proposed 24 per cent. 
increase in China's tariff? 

' 3. Are those conditions such as will ensure that the pro- 
ceeds of the surtax will not go the way of other sources of 
revenue, i.e., into the pockets of any group of men strong 
enough to seize them? 

'" The conference referred to may do much harm or а great 
deal of good. Whichever it does its effects are bound to be 
felt in trade. It may degenerate into no more than a diplo- 
шабе game of catch-as-catch-can, or it may prove the begin- 
ning of really valuable and most necessary reconstruction." 
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Changes in Spanish Import Duties.—' l'ho Gaceta de Madrid 
contains notification of important changes in import duties. 
‘The changes affect arti les. which were previously subject to 
ad valorem duties. As from July Ist, these articles will be 
assessed according to Weight. Countries. having. cominercial 
conventions with Spain will have the option of maintaining 
the ad ruierem duties previously agreed upon or of accepting 
the new specine duties representing proportionate reductions 
of the second column duties. Among the principal articles 
affected are the following :—Internal combustion engines; elec- 
trical installations; and motor and electric lornies.— Reuter’s 
1] rade Service (Madrid). 


New Electrical Combine in Japan to Import German 
Plant.—A combine of the Siemens and Furukawa interests, 
with а capital ot ten million yen, seven and a half milhon of 
which is to be subscribed in tlie proportion of two to three by 
the two firms respectively, bas been formed to establish an 
extensive plant in the neizhbourhood of Tokio, for the manu: 
facture ot electrical tools and instruments. ‘The new concern 
will be known as the Fup Electrical Instrument Manufactu- 
ring Co., and will control, according to the agreement, all the 
Siemens patents, The material for the new plant is all to 
be uuported from Germany. Several German electrical. engi- 
neers will be employed in Ше works.—cuter's Trade Service 
(Tokio). 

Suggested Stabilisation of Engineers’ Wages. — The 
Labour Correspondent of The Times wiites:—" ‘Lhe Federa- 
tion of Engineering and Shipbuilding Trades has taken the un- 
portant decison to apply to the engineering employers for 
the stabihsation of wages and the consolidation. of existing 
rates, including the 10s. whieh remains of tbe war bonus of 
20s. 64. "he Federation considers that the signs of revival in 
the engineering trade warrant the application. Tt is also the 
intention. of the Federation to apply at the earhest opportu- 
mty for an increase of wages in the shipbuilding industry by 
los. a week. ‘The depression m shipbuilding precludes the ap- 
plication being made now, but the Federation 1s, in effect, 
giving notice that at does not consider the present level of 
wages satisfactory. The whole of the 26s. 6d. war bonus bas 
been lost bv the shipyard workers. The Federation contem- 
plates asking, when circumstances are favourable, for the re- 
etoration of the 10s. which remains to the men in the engineer- 
ing Works. 

“The Amalgamated Engineering Union is not in the Federa- 
tiun, aud its attitude in the matter is not yet indicated.” 


Unemployment. —l he number of persons on June 18th 
recorded on the live registers of the Eiuployvinent. Exchanges 
jn Great. Britain as wholly unemployed. was 1,200,600. This 
was 3.243 more than m the preceding week, but 285,278 less 
than the figure recorded on January Ist, 1933.) The total in- 
eluded 917,900 men, 36,500. boys, 212,900 women, and 33,000 
girls. The number working short tune and drawing benefit 
for intervals of unemployment was 59.300 on June ІМ, as 
compared with 57.549 on June 16th and 56,261 on January 
Ist, 1t23.— The. Times. 


The South African Electric Locomotive Contract.—in 
the House of Assembly Mr. Boydell asked the Minister of 
Railways und Harbours whether it was a fact tnt a contract 
for a large number of electric locomotives for use in Souta 
Africa was given some time ago to Messrs. Vickers or any 
other British firms. Ehe. Minister of Railways and Harbours 
repaed : The Metropolitan-Vickers Electrical Co., Ltd., their 
tender being the lowest. The contract. was signed on Мау 
loth, 1:2, for 75 locomotives at £10,018 each. The first loco- 
motive is to be delivered in November, 1923; balance up to 
January, 1925. Phe accepted tender contemplated Continental 
manutacture of mechanical parts. With. the approval of the 
Adtministration, eub-contracts have been. placed in Germany 
for Wheels and axles, springs and steel plates.—South African 
Mining and Engineiring Journal. 


Trade Depression.—l niess an improvement in trade 
takes piace in the next week or two it is probable that some 
biast furnaces which recently re-started on the North-East 
Coast area will be shut down again.—Financial Times. 


Amalgamation. — 10 is stated that the directors of the 
] cds Forge Co. have recommended the acceptance of an ofler 
Which has been зле by Cammell Laird & Co. to exchanye 
опе £l ordinary share of Cammell Laird for every two £l 
orditary shares in. the Leeds Forge and one ordinary of 
Cammell Laird for one £1 seven per cent. cumulative pre- 
ference of the Leeds Forge. 


British Empire Exhibition Notes.—In reply to questions 
askel oan the House of Cominons on Monday, Paent -Col 
Buchiev, Parliamentary Secretary to the Overseas Trade De- 
partiment. said thit he understood that Мг Wintour, the general 
manager, Was given under his оппаа] agreement certain ex- 
сшчуе powers of rianizetmnent in connection with the exhibition, 
not only for the pened of preparation and while the exhibition 
remomed open, but unt it was wound up. In the opinion of 
the B ard, which was recentiv appointed. in pursuance of the 
recotituendations made in. the report of Sir Jovnson Hicks, 
such mowers were inconsistent with the sv «Leti of organisation 
considered by the Board to be essential for the dix harge of 


the responsibilities imposed upon them. Mr. Wintour's jte 
ment bad, therefore, been cancelled under ап arrangement ts 
Which he received the sum of £14,730. Mr. Wintour bh: 
also been appointed consultant to the Board. His duties were 
to afford the Board any information which they miht require 
and to place at their disposal in an advisory capacity bis er- 
perience in the organisation of exhibitions. For these duties 
he wus to receive pavinent at the rate of £1,000 а усаг, 

The Standing Adininistrative Committee of the Brith Eu, 
pire Exhibition, appointed on February 25th last, 10 pursust-« 
of a resolution unannnously carried. by the œd Ewe cuts 
Council, has issued a report on the progress of the ехо 
between March Ist and May 8144. The pians for the рахит 
of the Dominions have all been approved, and in the cases d 
India and Australia work has actually begun. South Afr 
has recently decided to take a much bigger part in the ex. 
bition than was at first proposed. The exhibiting erace awai 
able in the main halls gf the United Kingdom Divison и 
213,137 sq. ft. altogether, of which 434,904 sq. ft. has now leer 
either. definitely or provisionally applied for. Provress оп the 
work of the United Kingdom buildings is reported as eatis: . 
tory. The number of men employed at Wembley Park in th 
week ended May ЗІКЕ was 1,525, of whom 1.304, or 7З jer 
cent., were ex-Service men, The Government views favourai:.s 
a proposal that the United. Kingdom should have a State 
exhibit worthy of the Home Country.—The Times. 


LIGHTING AND POWER NOTES. 


Asia Minor.—Berxyrout—H.M. Consul-General at Besrout 
states in lis receutly-issued report that the projected. anista- 
mation of the Beyrout Gas Со. and the Tramway Co. bas 
become an accomplished fact. The former has since the war 
only supplied electricity. ‘The combination 18 expected. to 
result in an improved supply of energy for lighting and ¢ ther 
»urposes on better terms than at present. Machimery 15 beim, 
installed to produce an additional 1,000 h.p. Meanwhile. tue 
lighting of some of the more inportant streets has been tuken 
over by the tramway company. 


Axminster.—Evectricity Surriy.—The Rural. Council. has 
consented to the application of the North Sumereet Eiectiic 
Supply Co., Ltd., for an order to supply electricity to parishes 
in the Council's area. The proposed maximum charge 13 114. 
per kWh. 


Bangor.—Butk SurrLY.— The. North Wales Power Co. 1з 
now giving & bulk supply to the Bangor Corporation at a 
pressure of 20,000 V. In addition to this new source of ви [іу 
the Corporatiun works has still, as в safeguard in the event 
of any temporary breakdown, the steam engines worked vy 
power derived from the refuse destructor, and also a lei 
engine. Тһе English Electric Co. supplied the switch ear, 
transforming and converting plant, and tbe Briteli пошо: 
Houston Co. the sub-station. switchgear. The transformer at 
Mintfordd converts the energy from 20,000 V to 6,600 V. ишге. 
phase). ‘Two converters of 250 kW are installed. 


Barton-on-Humber.—OwkcTioN TO Prick INckrast.—TLe 
Barton-on-lHlumber Electric Supply Co., Ltd., 18 applising to 
the Ministry of Transport for permission to 1ncreaee Ite max- 
mum charge from dlud. to ls. per kWh. As the coinp any bas 
not adopted the rates and conditions formulated by the Yurk- 
shire, &c., District Council for the Electricity Supply Indus 
trv, however, the latter has made representations to the Mi 
try not to sanction. the increase unless the сошрапу agrees 
to put the rates and conditions into force. 


Bath.—Yrucs WorkKING.—The accounts of the electricity 
undertaking for the year ended March 3ist lost record a tetu 
Income of. £52,352, as compared with £50,310 in the previous 
vear. Working expenses amounted to £25,883, as иши 
£59,388, leaving a surplus of £26,469, as compared with 
£10,923 in 1121-22. After the payment of capital charges, 
which were slightly lower, there remained a net prout of 
£12,307, which compared favourably with the previous years 
result—a deticit of £3,419. The expenditure upon capita 
account amounted to £15,526, principally upon maine aud жг 
vices aud the balance of cost of a new generating set. 


Cheadle and Gatley.—I.o4N Savctionen.—The Urban Coun- 
cil has received sanction from the Electricity Comimniser ner 
to a loan of £10,000 for muing and services. 


Clowne (Derbyshire). —ELteTkiciTY Screty.— In спо 
With the proposal to obtain an electricity supply for tue di 
tnet, a canvass of residents has proved suceesstul, and arcane 
ments have been made to obtain a bulk supply from the 
Staveley Coal & Tron Co. | 


Colchester.—Yrar's Working —The total income cf. the 
municipal electricity undertaking (engineer, Mr. W. Fries! 
for the year ended March 31st, 1923, was £235,808, ue асат 
£35,144 In the previous year. ‘The working expenditure 
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totalled £21,455, as compared with £21,653, leaving a gross 
profit of £14,155 (£5,579). After crediting £89 profit on the 
trading account and deducting capital charges, the result was 
а profit of £6,955, as compared with £1,433 in the previous 
vear. £2,100 was spent on capital account during the year. 
There was a decrease in the sales of energy from 1,585,747 to 
1,435,472 kWh. 

Colwyn Bay.— ELECTRICITY Surety To Rat, way CoMrANY.— 
At а recent meeting of the Urban District Council а notice 
was received from the Llandudno and Colwyn Bay Electric 
Railway Co., stating that the company had under considera- 
tion alternative methods of providing an electricity supply for 
its undertaking, and requesting the Council to submit an offer 
for a supply for the portion of the undertaking within the 
Council's area. The Council decided to notify the company 
that it was prepared to supply electrical energy for the whole 
of the undertaking in accordance with an agreement with the 
company. A committee was appointed to negotiate terms. 


Continental.—SwrbrEN.—The General Export Association of 
Sweden says that the total area of agricultural land in 
Sweden supplied with electric light and power facilities is 
now 1,500,000 hectares, or 40 per cent. of the grand total. 
The present consumption of electric current by the farms is 
110,000,000 kWh annually, the estimated consumption with 
complete electrification being 390,000,000 kWh. All electrical 
- Installations of the country are computed to be worth about 
150,000,000 kr., of which 250,000,000 kr. fall to the farming 
districts. 

The above figures are taken from a report in connection 
with plans for the extension of electricity supply to districts 
not served at present.—Heuter'a Trade Service. (Stockholm). 

France.—The Société l'Energie Industrielle has applied. for 
8 concession to distribute electrical energy in twelve towns in 
the departinents of the Basses-Pyrénées and Landes. . 

A concession for the supply of electricity to a syndicate 
formed of 33 communes in the department of Saone-et-Loire 
and two communes in that of the Ain has been applied for 
by Ше Socicté des Entreprises Electriques du Centre. 

In the department of the Somme the Société Agricole 
d’Electricité de la région d’Hattencourt has applied for a con- 
cession to set up a supply network to serve 26 communes. 

Russta.—In most towns in the Ukraine electricity supply 
is steadily growing. It is proposed to ,combine the 
Karkoff power station with a number of other con- 
cerns. The Odessa power station already has 19,000 kW of 
plant, and will soon be brought up to its full capacity 
—]16.250 kW. The full capacity of the Кіе station is 
26,770 h.p., of which 75 per cent. is being used. It is pro- 
posed to extend the existing station in Pultava, and to con- 
struct tramways. The power station of Bachmut is being 
repaired with the intention of connecting it to the Don basin 
associated undertakings. 

The first agricultural regional electrical station was put 
into commission at Shumgensky, in the Kostrom district, 
on June loth. It owes its existence to the local co-operative 
movement, representing 91.8 per cent. of the local population. 
Electrification is expected to figure largely in the future de- 
velopinent of the district. ‘The capacity of the present station 
is 385 kW. 

Darfield.—Streer Liautinc.—The Urban Council has 
accepted the terins of the Yorkshire Electric Power Co. for a 
supply of electricity for street lighting. 

Edinburgh.—Orextnc or PonroBELLO STATION.—The King 
has consented to open the new Portobello power etation on 
July lith during his visit to Holyrood. 


Exeter. -Srecan Orper.—The Town Council has applied to 
the Electricity Commissioners for a Special Order authorising 
it to supply electricity to the parish of Topsham. 


Glasgow.—Street LicuriNG.—The Corporation has recom- 
mended the lighting of the Baillieston to Coatbridge tramway 
route, at a cost of £1,000, the Tramways Department to pro- 
vide the electricity free of cost. 

I.oan.—The Corporation has applied to the Electricity Com- 
missioners for sanction to the borrowing of £2,000,000 for 
plant and mains during the next three years. 


Heywood.— Yrsws WORKING.—For the year ended March 
Sist last there was a profit of £1,09L on the electricity 
undertaking. 

Leicester.—-EXTENSION OF St rriy.—The Electricity Commit- 
tee in response toa number of applications from residents out- 
side the city boundary, proposes to seek powers to extend its 
area of supply. The Committee intends to supply some 24 
villages and parishes, and the formal consent of the various 
local authorities concerned is anticipated. 


Leigh.— Yean’s WonkiNG.—There was а gross profit on the 
electricity undertaking for the past year of 416.856. After 
providing for interest and loan repayments, sinking fund 
charges, &c., there remained a net profit of £5,990. 


London.—FutHaM.—The Electricity and Lighting Commit- 
tee recommends mains extensions estimated to cost about 
£8,800 during the year and immediately after Christmas. 

ST. Pancnas.—Shop-window Lighting.—The Electricity and 
Public Lighting Committee recommends the adoption of a 
proposal by the electrical engineer to charge 2d. per kWh for 
lighting shop windows after closing hours. 


Purchase of Electric Cookers.—Owing to the success of the 
first lot of electrical cookers, purchased last year, the Council 
has sanctioned the purchase of others to the value of £100 for 
hiring out to consumers. 


Lothians.—EnrtcrkiciTY Supety.—In connection with the 
Edinburgh and Lothians electricity area, the new company, 
which has arranged with the Edinburgh Corporation to dis- 
tribute electrical energy in the Lothians, has now acquired the 
Lothians Power Co. Work on the erection of the first sub- 
station. at Monktonhall has commenced, together with the 
work in connection with a bulk supply to Musselburgh from 
the Portobello power station. The sub-station will have a 
capacity of 12,000 kW, and 16 is anticipated that it will be 
completed in August. 

Malvern.—Orrosition TO ScHeME.—The Urban District 
Council has lodged objections to the application of the 
Worcester Corporation for an Order empowering it to extend 
its supply of electricity outside the city boundaries and to 
erect overhead mains through the district to connect with 
the Hereford system. It is considered that the Council is in 
a position to generate electricity at a lower cost than the 
price which the Worcester Corporation would charge. 

Northern Ireland.—Horywoop (Co. Down).—At a recent 
ineeting of the Urban Council it was decided to acquire a site 
at Seapark for the erection of a power station jn connection 
with the electricity scheme. 

BaxN ELECTRICITY ScHEME.—At a recent meeting of the 
Coleraine Board of Fishery Conservators it was intimated that 
the Bann Electricity Bill had been finally abandoned owing 
to the Northern Ireland Government's refusing facilities, and 
the opposition of various interests. 


Palestine.— RUTENBEkRG SCHEME.-—According to The Timea, 
the Arab Conyress at Jaffa has rejected the Hussein Treaty, 
und confirmed the ban on the Rutenberg scheme. 

Plymouth.—Mains Extensions.—The Town Couneil has 
decided to carry out mains extensions at a cost of £11,656. 
Application has been made for sanction to the borrowing of 
£9,700 for mains extensions in the Keyham Barton district. 


Portsmouth.—CHaNGE or SvsrEM.— The Corporation is 
altering the pressure of its electricity supply from 100 V to 
2X) V. 

Preston.—Nrw Sus-Stations.--The Electricity Committee 
proposes to erect a separate sub-stution near the Dock, and 
the engineer is to report further as to a site for a sub-station 
at Ribbleton. Following negotiations with the English Elec- 
tric Co., as to terms for the supply of energy, the committee 
has recommended the Council to enter into an arrangement 
to establish a joint sub-station on the firm's premises in 
Strand Road. 

Price Reductions.— Reductions in the charges for electri- 
city have been made in the following districts :— 

MANSFIELD.—Lighting: From 8d. to 7d. per kWh; maxi- 
mum demand rate, 9d. and 4d. per kWh; slot meter rate to 
be reduced by 1d. Power: Small motors from 4d. to 34d. per 
kWh; time-switch rate, from 8d. and 2d. to 64d. and lid. 
Heating : from 2d. to 14d. per kWh. 

HonsuaM.—Lighting: Td. per kWh. Power and heating: 
3d. per kWh up to 100 kWh, and 24d. per kWh above this 
amount. Minimum charge of 38. 6d. for the summer quar- 
ters and 7s. 6d. for the winter quarters. 

Batu.—Lighting : A reduction of Id. per kWh. Power: A 
reduction of 1d. per kWh. 

Redcar.—Exvectricity Stvety.—The Town Council has ce- 
cided to ascertain from the Cleveland & Durham Electric 
Power Co. the cost of laying a cable to the sub-station in New 
Conen Street, and the price at which electricity could be sup- 
plied to the Council. 

Romsey.—Evectricity Screry.—The Town Council is con- 
sidering the question of obtaining a supply of electricity for 
the borough. 

Saltburn-by-the:-Sea.—SreciaL OnbEn.— Application has been 
made to the Electricity Commissioners by the Cleveland Trust, 
Ltd., for a Special Order authorising it to supply electricity in 
the district. 

Southport.—Yrsu's. WorktnG.—The report of the borough 
electrical engineer (Mr. E. Moxon) for the year ended March 
alst last states that the total income of the electricity under- 
taking amounted to £80,151, as against £09,557 m 1921-22. 
Working expenses fell from £51,524 to £58,733, leaving an 
increased surplus of £46,418. (£15,083), Capital charges were 
higher, and a sum of £1,187 was spent out of revenue for 
capital purposes, but the net result was a profit of £15,914, as 
contrasted with a deficit of £9,793 in the previous vear. This 

mitted the extinction of a debtor balance of £14,359 brought 
Euri £2,752 was transferred to the renewals suspense 
account, and a debtor balance of £1,697 was carried forward. 
The capital expenditure during the year amounted to £39,331, 
the two principal items being plant, machinery, &c., £16,035, 
and mains and services, £14,680. The amount of energy sold 
increased from 4,004,723. to 4,575,152 kWh. The “all-in” 


, eost. per kWh sold fell from 4.694. to 3.15d. 


Canada.— THe SaGuensy RIVER ScHEME.— Plans of the dam, 
spillways, bulkheads, bridge and other auxiliary works in con- 
nection with the large hydro-electric scheme of the Quebec 
Development Company on the Saguenay River have been de- 


= 


Жо (ил) per annum, 


annum, by the sale of electricity at 7d. per kWh for lighting 
and 3d. per kWh for power. 
circulated. prior to any decision being arrived ut. 


22nd and ran into a garden wall. 
only a few passengers in the car, which was a double-decker, 
and no one Was injured, 


posed 


ne tion with the pur hase of the 


1016 


posited with the Minister of Public Works for approval. The 
trst, Which atiects the Kenogami dam, describes the site of 
the two million. dollar project and the rivers affected. 
storage dans are to be constructed. The works to be carried 
out at Grand Discharge include a bulkhead, four epillwavs, a 
dain across the gorge, enlargement of the channel, and а 
double-track bridge over the south channel. 
are to be constructed on the Little Discharge.—Reuter’s Trade 
Sereice (Ottawa). 


Ten 


Three spillways 


Thetford.—H YDRO-ELECTRIC ScurME.—The Town Council has 


received. particulars of à. scheme for generating electricity for 
Thetford and Brandon by utilising the water power of the 


Tattle Ouse. The estimated cost, with a 450-h.p. turbine, is 
and the estimated income £7.00. per 


The report is to be printed and 


Thornton-le-Fylde (Lancs.).—Firctriciry Stuppry.—The 


Urban District Council has applied to the Blackpool Corpora- 
tion for terms upon which it would be willing to give an elec- 
tricity supply to the district, and also the approximate date 
from which the supply could be given. 


Walmer.—EircTRiciTY Screry.--' һе Urban Council hae de- 


cided to confer with other local authorities interested, with 
reference to an application by Sir Charles Вт & Partners, 
lor a Special Order to supply electricity to Sandwich, Deal, 
Walmer, Eastry, St. Margaret's, and Ringwold. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—Brrxos Atkes.—According to the Review of 


the River Plate, of June Ist, pressure is being brought to bear 
оп the municipal authorities to hasten the construction. of 
the two underground railways in the city, already projected. 
It 15 stated that tratie congestion has reached such an extreme 
ав to threaten to paralyse normal movement in the capital. 


Ashton-under-Lyne.—Raiitess Cars.—The Town Council 


has confirmed a proposal of the Tramways Committee to sub- 
stitute railless ears on the 


Oldham: borough boundary at Hathershaw. 


route between Ashton. and the 


Blackpool.—AccipENT.—A_tramear left the rails on June 
Fortunately there were 


Continental.—[tTany.—A concession has been granted to an 


Italan company, financed by Spanish-French groups, for the 

construction of a tube railway at Genoa. 
mated ultimately to cost 150,000,000 lire, and it is expected that 

к «опипепсешепе will. be made early next. year.— Financial 
nex 


‘The work 1s esti- 


Ressta.—After much neyotiation the Société des Tramways 


et Electricité en Russie, а Belgian. undertaking, has regained 
possession of its property in the town of Czenstockowa and, 
pending definite arrangements with regard to the concession, 
has entered into a provisional convention with the municipal 
authorities. 


hatvia.—In order to meet the increasing trafic on the elec- 


trie tramways in Raga, the Société des Tramways de Riga has 
recently placed orders in Belgium: for 15 trameare. 


SWEDEN Regarding the electrification of the. raibwav 


between Stockholm and Gothenburg. it is announced in official 
quarters that the system will be based on single-phase alter- 
hating current derived from the general power system. 
work will be started immediately in the vicinity of Alingsaas, 
and 16 ак anticipated that it will be completed in two years. 


The 


It is stated tbat orders, including one for 50 locomotives, 


will be piven ия far as possible to home industry, but much 
copper must be nnported. 
journey will be completed in seven hours, as compared with 
nine at present.--Reutera Trade Service (Stockholm). 


When the line is electrified the 


Edinburgh.—Nrw Сакя. Те first three electric cara 


belonging to the Musselburgh Traction Co. were delivered on 
dune bith. 


menced on June ith and the cable cars have been withdrawn. 


The joint through service to Edinburgh was com- 


Pkorostp New Косак. At a recent meeting of the Town 


Council it was proposed to construct a tramway along George 
Street at an estimated cost of £O nn). 


Other new routes pro- 


are flour Slateford terminas to Slateford village and 


from Wallow brae Read to. Puddinzston Road. 


Grimsby. —Prorostp PrgeHasr of (л рентасы con 
tramwvav ounderttking. the 
len Coupet his been recommended te anpont Mr J. B. 


Наши nt leeds. as arbittator 


Heywood (Lancs.).—]l': «& Rexs)ewars.-The Electricity 


and Trinrsay Committee has resolved to. relay the track 
te taven the бишип and Heap Brde and to have all 
onts 


cut by the Bars Corporation. Tramway Departinent. 


the 


reinforced. and теме] The carried 


M! ork `\ il be 


Leicester.— ik Respwats.-—-The Town Council has ap- 


paed to tbe Ministry of [ran-qpert for sanction to the borrow- 
in of ho tor track renewals and 411,59 for road widening 
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in connection with the proposed new route in Blackbird E. 
and Abbey Road. 


United States.—Nrw York.—A serious accideut cec urn 1 
on the Elevated Electric Railway, Brookls n, New York. c+ 
June 25th. A train, carrying М) passengers, Was trawe 
from Bay Bridge, near Coney Island, towards New Yer. a : 
while rounding a curve, fell 30 ft. into the street, upr t 
шоќог-сагв which were passing. A number of the paser,- 
were either killed or seriously injured. Ig is believed that re 
accident was caused by one оѓ the axles breaking. 


Walsall.—Yran's WorkKING.—The revenue account of t. 
county borough tramway undertaking (manager. Mr : 
Burgess) for the year ended March 30st last shows an iuus. 
of £75,756 and working expenses amounting to £875 7. 
equivalent. figures for the previous vear were ЖОЛУ vt 
£65,195 respectively, The. gross. profit was thus £c 
(£17,320). Capital charges were. slightly lower and tbe p 
profit was increased from £3,087. to. £9,535. This, together 
with net profits of £3,070. from the motor services ard 427 
from the carriage of parcels, was carried to the apprepna + 
account, from which £1,500 was contributed to mite reset a 
balance of £7,167 was carried. forward. The net car-mi» у 
increased. from 700,808 to 866,444, and the number of p- 
sengers carried from 9,158,260 to 10,079,666. 

Wolverhampton.—Yrar’s Working.—The report upen t 
working of the municipal tramways (manager: Мг. С. 
Silvers) for the year ended March ЗІ last records a te! 
income of L1V6301, as compared with £121,406 in the р, 
ceding year. Working expenses decreased from £54 417 u 
£74,543, leaving a gross protit of £31,455 (4200079 Aer 
crediting bank interest, &c., and deducting capital chatges i 
net profit of £10,771 (as against £6,115) remained. The met - 
(£L ibi er 
earnings of £36,305. The whole of the profit was transfero 
to the reserve and renewals fund. The numbers of pa-ers 7 
carried were: Tramways, 1,930.40; omnibuses, 2.07 v 
The  car-mileage was: Tramways, 1.280.003; олии, 
452,320. 


TELEGRAPH & TELEPHONE NOTES 


Irish Free State.— TELEPHONE Sekvicet.—The Рог" 
General of the Irish Free State, Mr. J. J. Walsh, reviese! 
the Irish postal service last week when asking the Dan t’ 
a vote of £2,831,000 for the current vear. ‘The setvice tat 
been run at a loss since. 1897; In the first year of thes а! 
ministration the loss was £1,412,000, but for the year ur « 
review it should not exceed £750,000, Referring to the te 
phone service, Mr. Walsh said that when they took over ta 
service there were only 10,000 telephone users ip the courts 
There was room for developinent and the Minister of Fina 
was prepared to assist a rapid extension of the беро te 
eervice throughout the country. 

The Post Office had suffered severely through Ir 2^ 
action. Six weeks ago there were 74) post offices tems ran 
or Wholly out of commission; 300 of these had been rester 
and inside a fortnight the service would be entirely coti p 
In ten months 3,500 miles of wire were destroyed and | s! 
poles were cut down. Raids on post otlices bad averaced i` 
per month.— Manchester. Guardian. 

‘TELEGRAPH LINE DrsTRUCTION.— Sixty. telegraph poles o?! 
down and rendered useless last December between Ко 
borough and Ringecourt, in County Cavan, have те 
been restored for service. The District Council As cated i 
the Free State Postmaster-General to have the mer: 
attended to for the public good, so as to relieve the рп! 
of telegraphic isolation that exists. 


The Telephone Service.—Nrw ENCHANGE.— A nes t 
phone exchange and call office have been opened at | ` 
Augustus, connected direct with the Fort William ex bute: 
Trunk facilities are available to the Edinburzh, G. y 
Aberdeen, and Inverness districts.—Scotsman, 


Turkey.—COoNSTANTISOPLE TELEPHONE Co.—It is onfe 
from Angora that the Telephone Co. of Constantin p e ! 
reached a satisfactory settlement of the negotiations fort. 
continuance of the concession.— Reuter. 

The Times explains that the representatives of the Pr” 
owned company, who have returned from Angora, have t’ 
able to arrange a new modification of ite pre-war с mers 
to take the place of that modification accorded by the F 
which is not recognised by the Assembly Ао tue 7t 
arrangement. will not justify the company in making the б- 
outlay required for the extension of. the existing seem " 
least it may be expected to enable it to carry on artis 
working expenses for the tine being The result :: thot Y 
company 3s authorised shortly to increase the teeth” 
charres. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Imperial Wireless Chain.—New Statios Sim Rn? 
ported that the Government acquired during la-t week at (7 
мю) acres of land at Hillmorton, Rugby. for the porre 
erecting a large radio station in connection with the buje» 
1adio-service. 
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India.—Rapio Service Breakpown.—According to the 
Bombay correspondent of The Times, since June let the wire- 
less news service has been suspended owing to atmospheric 
dithculties. The service comes from Leafield, Oxfordshire, by 
way of Cairo, Aden, and Karachi. Its striking Inefficiency 
when the monsoon began furnishes an excellent argument for 
the transmission of news by a better system. 


Irish Free State.—Ripio Broapcastinc.—The introduction 
of the Lroadcasting system into Dublin, mainly for charitable 
purposes—or, to be strictly accurate, in aid of charitable 
funds—has led to some controversy. Staffs of electrical manu- 
facturing firms claim, as wage distributors and rate and tax- 
payers, that those firms should not have been refused permis- 
sion for broadcasting, the same argument applving in the case 
of dealers in radio apparatus, while permission was given, by 
the Free State authorities, of course, to people having no con- 
nection with the electrical industry. It is complained that in 
one instance the Postmaster-General of the Free State (Mr. 
J. J. Walsh) refused to grant further permits on one day, and 
on the next conceded the right of certain parties to this privi- 
lege. It is understood that the Free State Governinent pro- 
poses to deal with the whole question of broadcasting within 
the State at an early date. | 


Northern Ireland.—Rapio BroapcastinG.—The British 
Broadcasting Co., Ltd., has been approached with a view to the 
opening of a radio-telephone broadcasting station in the 
north of Ireland, but while it is sympathetically inclined, it 
prefers to await the report of the Government Conunittee.— 
Evening News. 


Sweden.—TRANSATLANTIC Rapio SrERvicE.— For the first time 
in history, Sweden is now in direct communication with 
America. The first message to arrive at the new radio station 
at Kongsbacka was sent from the station at Annapolis, U.S.A. 
The latter will supply daily an American news summary.— 
Daily Telegraph. 


Vancouver.—DIRECTION-FINDING StatTion.—A_ radio direc- 
tion-finding station will shortly be established by the Federal 
Government on the West Coast of Vancouver Island for the 
benefit of shipping. The latest type of apparatus, on the 
aperiodic aerial system, will be installed.—Reuter’s Trade Ser- 
vice (Victoria, B.C.) 


CONTRACTS OPEN AND CLOSED. 


(The date given tn parentheses at the end of the paragraph 
indicates the tssue of the ELECTRICAL REVIEW in which the 
** Official Notice " appeared іп our advertisement pages.) 


OPEN. 


Australia.—Sypney (N.S.W.).—Julv Brd. Department of 
' Publie Works. Pumping machinery for the Glen Mines 
(N.S.W.) water supply, including electrically-driven pumps, 
switchgear, transformers, cables, wiring, &c.* 

September Ath. City Council. 1,775 d.c. meters (5 to 150 
amps.) and 36,200 single-phase meters (5 to 50 amps.).— 
Reuter's Trade Service (Sydney). 

August 8th. Government Railways and Tramways, Chief 
of the Electrical Engineering Departinent. Six water-tube 
boilers, with electrically-driven. mechanical stokers, forced- 
draught fans, &c., for the White Bay power house.* 

MELBOURNE. — August 7th. | Postmaster-General's. Depart- 
ment. Telephone switchboards.*® 

October 6th. Victorian Electricity Commission. 2,000 disk 
tensioning Insulators and 6,000 pin-ty pe supporting insulators 
for 22,000-V circuits. 

August 95th. Transformers. (June 22nd.) 

OAIRNS (QUEENSLAND).—July 21st. Municipal Council. 
Electrical generating plant and equipment. Particulars from 
Messrs. Christie & Gardiner, engineers, Brisbane, Queensland. 


Belgium.—Belgian State Railway authorities (Office de 
l'Electricité) have this week invited tenders for the supply 
of 280 metres of insulated cable. 

July 2nd. Municipal authorities of Tournai. 5,000 metres 
of armoured cable, 3 x 50 sq. mm., and 1,000 inetres of 
armoured cable, 3 x 10 sq. mm., for three phase, together 
with the necessarv accessories. Particulars, 5 fr. 

July 6th. Municipal authorities of Schaerheek, Brussels. 
7.350 metres of l.p. armoured cable. 


Birmingham.—]ulv 2nd. Salvage and Stables Commit- 
tee. Installation of electric lighting and one 5-wire balancer 
set for the salvage works at Witton; one = 5-wire balancer 
set for the Montague Street destructor works. (June 15th.) 


: ано Ы 16th. Education Committee. Installa- 
tion of electric lighting at Devonshire Road schools. (See this 
Issue.) 


‚ Bolton.—July 9th. Board of Guardians. Electric light- 
Ing installation at Townlev's Hospital. Mr. J. Ward, archi- 
tect to the Board of Guardians, 24, Mawdsley Street, Bolton. 


“ 


Cardiff.—July 16th. Electricity Department. Brick 
setting for two water-tube boilers and economisers, wet air 
filter. (June 23rd.) 


Dublin.—July 26th. Housing and Workshops Supplies 
Committee. Electrical wiring of 332 houses at Fairbrother's 
Field, Dublin. Specification from the City Electrical Engi- 
neer. 


Edinbargh.—July 9th. Electricity Supply Department. 
Honse-service fuse boxes for three months. (See this issue.) 

One 1,000-kVA, 3-phase to 2-phase Scott-connected trans- 
former. (See this issue.) 

Pavement box frames and covers and fire-clay pipes for three 
months. Engineer and manager's otfice, Dewar Place. 


France.—Paris—July 10th. Supply of radio material, 
viz. :—700 4-V accumulator batteries; 450 6-V; 1,300 10-V; 
1,259 40-V; 504-V; and 60 90-V. Bureaux de l'Etablissement 
Centrale Radio Télégraphique Militaire, 51 bis, Boulevard de 
Latour-Maubourg, Paris. 


Glasgow.—July 30th. Electricity Department. Two 
15,000-kW turbo-alternators and condensing plant, boiler house 
plant (eight boilers, economisers and accessories), h.p. switch- . 
gear. (June 15th.) 


Halifax.—July 9th. Electric lighting installation at the 
following schools : —Pellon Lane Council school, Booth Town 
Council school, St. Augustine’s Voluntary school. Mr. A. C. 
Tipple, borough engineer, Crossley Street, Halifax. 


London.—HackNrEv.—July 6th. Borough of Hackney Work- 
ing Men's Club. Electric lighting installation in the club 
premises. (June 22nd.) 

LoxpoN County Councin.—July 16th. 200 sets of tramear 
motors with acceasories. (See this issue.) 

SHOREDITCH, E.—July 4th. Electricity Supply Department. 
One water-tube boiler, two superheaters, coal bunkers, con- 
veving plant, and one 1,500-kW converter. (June 22nd.) 

METROPOLITAN AsytuMs Boanp.—July 2nd. Installation of 
electric lighting at the Southern (Lower) Fever Hospital, 
Dartford. (See this issue.) 


Manchester.—]ulv 10th. Tramways Committee. Per- 
manent-wav special track work. Mr. H. Mattinson, general 
manager, Corporation Tramways, 55, Piceadilly, Manchester. 


New Zealand.— WrririNGTON.—Julv. 31st. Public Works 
Tender Board. Electrical equipment for dredge No. 2 at 
Auckland.* 

February Bth, 1924. Contract for Section T, headworks, &c., 
Arapuni hydro-electric power scheme.® 

DunNEDIN.—July 30th. City Corporation. Switch cubicles.* 

CinisTCHU nCH HanBovR Board has decided to spend £18,750 
on the purehase of a further 25 electric capstans.—lHiruter's 
Trade Service (Christchurch). 

Penkridge (Staffs.).—July Sth. Stafford County Educa- 
tion Committee. Installation of electric lighting at the Farm 


Institute. (June 15th.) 
Salford.—July 2nd. Electricity Committee. — 33,000-V 
cables, nine 6,000-kVA «inpgle-pha-e transformers, and опе 


врате ditto; coal-conveying and ash-removal plant. (June 
15th.) 

South Africa.—JoHANNFSBURG.—July 17th. Municipal Coun- 
cil. Four d.c. recording ammeters and one totally-enclosed 
water-jacketed air compressor.* 

DvusaN.—Aucust 31st. Municipal Council. Plant in con- 
nection with the water scheme at Shongwani (including oil 
or gae engines, generators, cable wavs, electric cranes, motors. 
&c.). Particulars from Messrs. Webster, Steel & Co., 5, East 


India Avenue, E.C.3. 
Uruguav.—MowTEvipEo.—Julv "th. 

Works. Twenty 30-kVA transformers.*. | | 
August 7th. Outdoor cable, with special insulation.* 


State Electricity 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S. W.]. 


CLOSED. 
Arbroath. 


klectric lighting installation for Inverbrothock Parish Church, —Ponsford 
and McHardy. 


Australia.—MrrnovnNE.—Postmaster-General's Department. 
Accepted :— | 
600 tons of copper wire (£6463). 
Service (Melbourne). 
Victorian State Electricity Commission 
Ash- and dust-extraction plant (2£213.065).—Fd. Rennis & Co, 
Steam-, drain., and feed-piping valves (827.950) --Kelly А 
Reutcr’s Trade Service (Melbourne) , 


Кө Metal € —Reuter’s Trade 


Accepted : – 
Ltd 


Lew ts. — 


Belgium.—Several foreign firms, as well as home con- 
cerns, submitted tenders last week to the Provincial Gov- 
ernment authorities at Hasselt for the supply of 30 static 
transformers. The prices quoted ranged from 119.190 fr.. bv 
Kamp Frères. of Brussels, to 161.600 fr.. Һу the Brown, 
Boveri Co., the tender of Metropclitan-Vickers, Ltd., being 
153,848 fr. 
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French and l]talian, in addition to home firms, competed 
for some large contracts offered recently by the Belgtan Tele- 
graph and Telephone Department for bronze wire. La So- 
«oct Generale d'Electrieité de Rai-Tilenes, of Paris, sub- 
mitted the lowest tenders for one lot of 20 tons; La Societe 
des Fonderies et Tretileries de Bronze, of Anderlecht, for 00 
tens; and La Société des Usines à Cuivre et à Zinc, of Liége, 
for GND tons. 

There was keen international competition for the supply of 
copper cables required for the Belman State Railway authori- 
ties, ne less than three Belgian, one Austrian, one Italian, and 
two British concerns (Callender's Cable & Construction Co., 
Ltd.. and British Insulated & Helsby Cables, Ltd.) submit- 
ting offers. For two lots, the lowest tender was that of the 
Мо dea Cáableries de Seneffe; the Kabelwerke und Draht 
Industrie Geselischaft, of Vienna, Austria, put in the lowest 
tender for a third lot, and the Société de la Manufacture de 
Cables en Caoutchoue, of Eupen, the lowest price for three 
lets. 

La Société: Electrique et Mecanique, St. Gilles, submitted 
the lowest tenders recently to the Верлап Post and Telegraph 
authorities for the supply of the electric motors and acces- 
&ries to be installed at the Post and Telegraph Office in the 
Place de la Monnaie, and the telephone exchange in the Rue 
de la Paille, Brussels, 


Bolton. 


Installing eku trie light in АН Sainte’ Church of England whools. for the 
Managers. -Holton Corporation. Electricity Department. (Accepted) 


Dover.—Town Council. Accepted:— 
Electric vehkle-charging. apparatus (£690). —Hewittic Electricity Co., Ltd. 


Glasgow.—Electricity Committee. Recommended:— 
B-ton crane for the Langside sub-station (&84).—Herbert Morris, Ltd. 


Tramways Comittee. Recommended :— 

Stee] —Gibson & Rowan. 

Motor and starter. for smithy hamrmner—motur, Crompton & Co, 1104. ; 
starter, Brookhirst Switchgear, Ltd. 

Double cotton«ovired. wire.--W. T. Henley'’s Telegraph Works Co., Ltd. 

Globe strain insulators.--Drecknell, Munro & Rugers, Ltd.; ала British 
Insulated & Hesby Cables, Ltd. 

Crane for. Веағгмієп sub-station.- -Herbert Morris, Ltd. 

Н p. leaderovered cable in Paisley Road West, Electricity Department; 
lead<overed telephone cable. —Westeen Electric Co., Ltd. 

Insulated bolts. ~Fleming, Birkby & Goodall, Ltd. 

Drilling machine.—Hoiman & Co. 

Spocial tramway poles,—Stewarts & Lloyds, Ltd 


Huddersfield.—Tramways Committee. Accepted:— 


10 complete top-covered tramcars, including trucks and the electrical 
equipments, comprising D К. 30 motors and D.B. 1 K. 3 controllers. - 
English Electric Co., Led. 


. London.—Strrxey.—Public Health Cominittee. Installa- 
tion of electric hghting at the Coroner's Court, mortuary, and 
disinfecting station :— 


Barlow Bros. & Co. TR МЕ i m iss E .. #915 
Duran. Wate & Co. ... E ve Sees 25 сар Zu 
Estee ad Installations, Ltd. i. sss vs 179 
Higgins & Grittths ud iss “ak ve rer n js ?ч? 
L. Q. Tate & Oo. Жасанды) dh m e vss .. 148 
Ward Bros. ... "" а wes m EN sus net 215 


Electricity Granites: 


Galvanised mild steel steam trunks (£241). —G. A. Harvey & Co. (London), 
Lid.  (Accepted.) 


Battery foe electric. vehicle (2174). —Ю.Р. Battery Co., Ltd. (Recom- 
mended.) 
50 tons pitch (2397).—Crow, Catchpole & Co., Ltd. (Recommended.) 


1.000 rolls ljn white tape (£49), —J. MacLennan & Co. Recommended.) 
72 сав(-моп pavement bores and covers (#193).-E. & F. Wright. 
(Kecommendrd.) 


Contracts for coal for the electricity 
months. Recommended :— 


5,00 tone Pooley Hill. nuts (27s. 104. per ө —Bradbury, Son & Со. 
12.40 tons of Scotch washed pras at 248. 3d. рег tun, and a further 
12.. tons of Scotch washed peas at 244 т per ton.—W. Cory and 
Sen, Ltd. 5,000 tons Ibstock d's nuts (28s. 44.) per ton; 5,000 tons 
lbstock as (246. 101 per ton).—-E. Foster & Co. 5,000 tons best 
N wbivein end deb nuts, smoll 2w 3d. рег ton).—E. Foster and 
Co 5.48 tons Pinxton $ in. slack (238. 9d. per ton).—Milner, Thomas 
and Co., Ltd. 


undertaking for 19 


Meters, combined meters and demand indicators, and time 
&witclies, for 12 months :— 


-— AAÀ—— 0 a D o — —— ——— E ыы мы кыз: 
4 


| Meters. Combined 
T meters and: Tim 
T | = | demand ee 
: 24 inilicatore, сч 
to 96 |50 and J00 900 to 1.000 10 to 25 
ibe. Alp». 


ainpe. | amps. 


.d. £ s.d. 2 s.d. £ s.d. 
Reason Manufactur-. Electro. | 2, 878 6 8 716 — 612 10 0 
ink Co.. Ltd. bte 
Ferrant, Ltd. Mercury 4.093 15 0 85 19 6 — — 


J 
Chambrer'ain and ditto 


Hos Lam, Lt4 
Aron Electricity | Clock = 

Meter Lid. ' meter i 
Tiwe — -— -- — 
switches, ltd. 


—À а — —— — ————— — — M — c — „ш жым 


4.093 150 85 19 6 = 


! 
motor | 
1 
і 


297 19 6 111 17 3 = 
600 © 0 


= == _——————————— 


L.iectrolytic meters unsuitable over 25 ampe. 


The Committee recommends that the following be accepted : 
Meters Z to 25 amos! — Rean Manufacturing Co., Ltd. 
Meters 9 and 100 aps ) —Ferranti, Led 
Comhra c! re and demand infi ators - Aron Electricity Meter, Fd, 
Time e*itches -Venner Tre Sutches, Ltd. 


L.C.C.—Highways Committee. Two air-compressing equip- 
ments for the ‘Tramway Department. 


Эх пса Anonima [tatiana Ing. Nicola Romeo & Со. |... as far} 
*Lacy, Hulbert & Co.. Ltd. .. iss - ТЯ 2 ur ] (9 
Giobe Pneumatic Engineering Oe. Ltd. (Accepted) ... 1,087 
Ingersoll-Rand Co., Liu. ee 5 д, Е a LZ 


1 
Ditto (alternative) See - wee wns ae Say ids 1 
Broom & Wade, Ltd. ... iur n A $i і. 21 
Stockton & Bunn, Ltd. 2 Ne soi 1 
Consolidated. Pneumatic Tool Co., АМ. l 
Atlas Diesel Co., Ltd. "T fae x 1 
* Not to specification. 
L.p. cables. 


Pireit-General Gable Works, Ltd. (Accepted) е .. 62.001 
Enfi Md. Ediswan Cable Works, Ltd. -— нел ese “ay 2.44 
Siemens Bros. & Co., Ltd. ... is т, M sas sad (iu 
G. Е. Tavlor & Со. .. we E: - ele E И Der 
Western. Electric Co., 144. ... dv: bcn ii NS ee 


М.Т. Glover & Co., Ltd. vss И 
British Insulated & Helsby Cables, Ltd. 


* 
es 


woes моге 
= 


Johnson & Phillips, 114. ux " ELLA 
Callender's Cable & Construction Ca Ltd. 3.019 
W. Т. Henley's Telegraph Work» Co. 4 Ltd. КАТ 


санам. Юесітісиу Departinent. 

Six WO-KW transformers (£1,228). — British. Electric Vranmsformer Co., Lis 
(Kecommendd.) 

UNDERGROUND ELectTRIC Raipways Co. or Loxpon, Liv. 

Construction of Edgw аге terminal station (£16,690) —J. Parkinson and 
Son. 

Sr. Paxcras.—Electricity and Public Lighting Committee. 


Additional hop. switchgear cubicle at Regent's Park station (£413) — 
British ‘Thonrson-Houston Co., Ltd. 


Rugby.- -Urban Council. Accepted:— 

Equipment of the transformer sub-station in Union Street and six Л. КУА, 
single-phase transformers.—British. Thomson-Houston Co., Ltd. 

Cables, &c.— British. Insulated & Helsby Cables, Lid. 


Southend-on-Sea.—Town Council. Accepted:— 


Tower wagon (60-cell battery) (£995). -Flectricars, 1.09. 

Vour-stage compressor (£245).—Hick-Diesel Enyine Co. 

Three писа, with superheaters (£1,240 and £56 respectively).- 
and Co. 

Battery for Edison tipping wagon (£600).— 


- Banecourt 


Edison A«cumulators, Lid 


FORTHCOMING EVENTS. 


Royal inetitution of Great Britain.— Monday, July 2nd. At Albemarie 
Strect, М. At 5 рап. General meeting. 


Salford Teohnical and Engineering Association.—*aturdav, July 7:8 
Visit to the City of Chester Hydrovlectric Works. 


"BLBCTRICAL REVIEW" 
DEPARTMENT. 


THE SERVICE 


WE have to remind readers that Service Department inquiries 
should be accompanied by a stamped addressed envelope. 
The makers or suppliers of the following devices are asked 
for :— 
LEDKORE cables. 
BraAscouite lighting pendante. 


“ Air Cooling for Comfort."—2At the recent summer 
meeting of the Institution of Heating & Ventilating Engineers, 
at Folkestone, under the presidency of Mr. John Watson, Mr. 
J. Roger Preston, in an interesting paper, remarked that the 
cooling of air had been mostly carried out as a necesaty in 
specialised industrial processes, either for the purpose of re- 
ducing the humidity by condensing part of the aqueous 
vapour, or for the production of low temperatures. ‘lhe em- 
ployment of the system in this country for the purpose of ab- 
tuining comfortable and healthy conditions in our buildings 
had been very limited, except to the extent of cooling the air 
within & few degrees of the initial wet-bulb temperature, with 
the usual air washer recirculating the spray water. Modern 
physiological research tended to prove the necessity of keepa 
the wet bulb temperature within narrow limits, say, from a4 
degrees to 58 degrees, if it was desired to ensure comfeortat'e 
and healthy conditions. The paper dealt with the means of ot} 
taining conditions approaching this ideal in a building, when it 
was bot and humid outside. It wasin the memory of many diat 
an ordinary air washer, for the purpose of cleansing the arr, 
was considered to be a luxury and an expensive one. Thus. 
however, was now quite common, and they might ае the 
dav when an up-to-date heating and ventilating plant wouid 
not be considered in any way complete without a property 
designed equipment for cooling and dehumidifying. 


Appeal.—The Governors of Stowe have received the pr^ 
mise of £1,000, provided that 100 gifts of £50 are subscrit ed 
towards the founding of scholarships to the overseas univer- 
sities. Nine friends of Stowe have already promised to give 
this amount. Readers are invited to support the scheme by 
sending cheques, crossed * Barclay's Bank," either to the bead- 
master at the school, or to the Appeal Secretary, 74, Eccleston 
Square, S.W.1. Gifts to the endowment fund are also invited. 
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THE FERGUSON, PAILIN 


WORKS AND PRODUCTS. 


A New Switchgear Tripping Device. 


THE rapid growth of Messrs. Ferguson, Pailin, Ltd., is 
an interesting phase in the development of switchgear 
manufacture in this country. Starting with a working 
partnership of two men in December, 1913, the firm now 


Fic. 1.—OriGinaL F. & P. Factory. 


has a pay-roll of 731 emploves; a factory full of modern 
equipment; a branch factory at Marrickville, Sydney, 
in Australia; a warehouse, offices, and staff in Toronto, 


Гіс. 3.—ASSEMBLY GALLERIES. 


Canada; and technical sales engineers in charge of 
branch offices in five of the largest cities in this country. 
The fact that it has supplied generating station switch- 
gear to a number of the largest muni- 
cipal undertakings, controlling indivi- 
dual sets up to 20,000 КУА; has under- 
taken the manufacture of h.p. outdoor 
apparatus; and has a good deal of 
33,000- and 40,000-volt switchgear in 
hand, the latter mainly for Canada, 
where orders have been secured not- 
withstanding American competition, 
speaks volumes in itself, and is surely 
a record for a ten-years-old firm. 

The bold venture was, however, 
backed with technical experience, and 
of the secrets of success the seizure of 
opportunities as they present them- 
selves is not the least; placing 
customers’ goodwill first and its preser- 
vation, willingness to incorporate im- 
provements, and careful consideration 
of customers' needs, coupled with low 
establishment charges and good work- 
manship, have all been contributory 
factors in the firm's achievement of 
success—thouch it has been fortunate 
in that Mr. S. Ferguson was for eight vears switchgear 
contract manager with Messrs. Ferranti, Ltd., and that 
Mr. S. C. Lees, the works manager, was in charge of 
that firm's switchgear work for 20 years. 


Fic. 9.—Tur New Orrice BUILDING. "re 


As production increased, the original factory of only 
189 sq. yards was annually enlarged until inadequacy 
compelled the erection of new premises to be commenced 
in 1919, when the concern was made a public limited 
company. The new 
works, completed last 
year, have a floor area 
of 16,000 sq. yards— 
in addition the old 
premises are still util- 
ised — and are ar- 
ranged to secure con- 
tinuity of motion for 
the work in progress. 
From the receiving 
depót stores the ma- 
terial passes through 
the machine shops in 
various stages to the 
finished parts stores, 
whence the various 
parts, after assembly, 
passed to the 

fitting benches ; inspec- 
tion follows, and after going through the test rooms the 
apparatus ultimately emerges at the opposite end of the 
works ready for dispatch. Adjacent to where the par- 
ticular operations are carried out, are special process 
departments where soldering, electroplating, enamel- 
ling, forging, joinery, pattern-making, impregnating, 
&c., are done. Naturally, the motive power throughout 
the works is electricity, which is received at 6,600 volts, 
and is stepped down to 420 volts for distribution to the 
works by two power transformers, in parallel, banked 
on the high- and low-pressure sides. The whole or the 
switchgear in the sub-station, high and low pressure, 
was manufactured and erected by the firm itself. 
The h.p. control gear is of the totally-enclosed ironclad 
cubicle type. an oil-immersed circuit breaker being pro- 
vided with buffer resistances to minimise surges during 
switching operations. The l.p. switchboard is of the 
flat back enamelled slate-panel type. Main 4-core 
feeders are carried to distribution boxes throughout the 
factory, and are provided with overload and lenkage 
protection. The method of driving adopted for the 
various tools and machines is a combination of the group 
and single drives, whilst the a.c. motors throughout are 


Fic. 4.—PortTion or SWITCHGEAR ASSEMBLY GALLERY. 


of the squirrel-cage type, each provided with automatic 
control gear. 

Messrs. Ferguson, Pailin, Ltd., have devoted, their 
whole energies to the manufacture, of switchgear (апа 


F 
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BW it liboards, and that they have succeeded in producing 
acceptable apparatus is shown by the contracts they have 
electricity under- 
their tenders not 


obtained from various Important 
takinys in the face of competition 
alwavs being the lowest and, what 18 регһарв more 
unportant, thes have retained at least X0 per cent. of the 


customers they have secured since thev first commenced 


business, 


Spec ial mention must be made of the experi- 


Trļstine Room. 


mental departiment, under the supervision of Mr. George 
Pailin, 
apparatus are made up in actual materials its if for 
designed for, 


wherein new devices and combinations of 


use on the particular work they are 
instead of being merely drafted on paper, 

The rane of the companys manufactures, Some 
examples of which have Deen deseribed in our pages, 
covers, in brief, generating station cellular apparatus 
with breaking capacities up to 1,000,000 kVA and 
armourclad compound-filled gear; sub-station switch- 
pear of the non- and completely-interlocked boiler plate, 
truck, and armourclad compound-filled patterns; fac- 
tory draw-out rear, а.с. control devices, star-delta and 
auto-transformer starters, ironclad switches, fuses, с. ; 
fame proof mining Peur. automatic and non-automatic 
pole mounting horn break transmission line switches: 
and outdoor sub-station apparatus for pressures up to 
110.000 volts. 


| 1.- 4 p Cikct IT-J | Кт [3 

\ {Г Ol nı s larvi 01] 111 | еге] circuit 
bre rs i$ the incorporation of a new tripping device 
ha | to be an nnportant novelty A recent 
" ed that it 1 IS кепем ү is апу of 
е standard relavs, and that И will function with a 
Wer I t rrent than is ordinarily needed to operate 
protective relavs. The new уме, it Is claimed, will 


make it possible to dispense with the relavs, auxiliary 


contacts, and batteries (all of which require attenti 
and may constitute weak links in the chain), which are 
required for the standard methods of protection, because 
the fault current is made to operate directly on . 
circuit-breaker trip coils. 

Some protective systems embody as many as sir 
links in the chain of connections, but the F. & P 
' super-sensitive `’ 
а.с. series trip coil operated direct by the fault current 
the new gear is applicable to nearly every system 
protection, and it enables ring-tvpe current 
formers (the most robust pattern) to be used with fault 
By providing а toc 
lever inside the operating mechanism, it 18 poss! 17 to 
eliminate the toggle mechanism on the circuit breake: 
furthermore, on tripping the the (ош 
mechanism has not to be moved over dead centre, *o 


crear reduces the number to one— 


trans- 


currents as low as 30 amperes. 


breaker, 
that quicker acceleration of the breaker contacts is 


obtained. The whole of the mechanism Is enclosed 11 


pressed-steel dust-proof case, fig. 8, made in two por- 
the upper part 4 containing the trip coils 


Lions ; 


FiG. 6.—INSTRUMENT TRANSFORMER DEPARTMENT 


energy-storing mechanism, and the lower part B 
taining the toggle mechanism and clutch device. 
Referring to fig. 9, the mechanical arrangement is a 
toggle mechanism acting through a steel ball clutch 
с upon a steel bolt p connected direct to the circuit 
breaker lever ; the steel bolt has an annular trroove } 
По. 10, to receive the ball clutch, the ball ғ being held 
in the t'roove bv а steel roller Чч. carried by а lever with 
the force practically on dead centre. 
When the operating handle is moved 
to the top or engave position, as in 
fig. &, a resetting roller attached to the 
ball carriage engages with a resetting 
arm storing energy in a spring. When 
tripped, there 18 energy то 
release а hammer that strikes an а! 
which throws over the roller bridge into 
the position shown in fig. 10, thus re- 
leasing the ball from the 
trroove and leaving the main bolt qu te 


ample 


annular 


free. The weight of the moving ( 
tacts, plus the powerful accelerating 
spring, then ensures a very quick rate 
of separation of the contacts. 

Into the end of the bolt р, an adju 
able steel eve-bolt IS screwed 
coupling to the circuit breaker lev: 4. 
means of links, thus allowing for 
justment, and the operating bolt 15 
nected to the oil switch lever by an 
adjustable coupling. 

The electrical tripping device con- 
sists of three or more U shaped elect! 


magnets, their respective armatures being in the upper 


portion A of the cause, fier, ". and to them are atta ed 
calibration arms H, to Which balance weights J are nti d 
The various settings are obtained Бу varving 


t 
{ 


position of the balance weights without variation of 
ар, and thus the Impedance of the trip coll circuit 18 
constant. The attraction of any of the armatures causes 
the calibration arm to strike a metab shutter attached 
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to a freely rotating spindle, which is the restraining 
member (through levers having a multiplying ratio of 
the stored mechanical energy). 

The limits of direct tripping are as follows:—With 
ring transformers the minimum fault or overload trip- 


Fic. 9. 


device is approximately 1.5 volt-amperes at commercial 
frequencies. 

From this necessarily brief survey of the company 
and its activities it will be appreciated that the founda- 
tions of its business are firmly established, and those 


Fic. 10. 


Fics. 8, 9 & 10.—New F. & P. SWITCHGEAR TiirrixG. Device. 


ping current is 30 primary amperes; with a wound- 
current transformer having 600 ampere-turns, the mini- 
mum tripping value is 10 per cent. of the rated primary 
current. The power required to operate the tripping 


who recently had the pleasure of visiting its works 
recognised that its future prosperity depends as much 
upon the value of its products as upon the efficiency 
of the staff. 


A MODERN X-RAY DEPARTMENT. 


THE following description of the very up-to-date X-ray 
department recently added to the Manchester Royal 
Infirmary is based partly on information supplied by 


Tic. ].—DrMoNsTRATION. ROOM. 


Messrs. Watson & Sons (Electro-Medical), 
Ltd., who provided and installed the equip- 
ment, and partly on a paper read by Dr. 
A. E. Barclay, O.B.E., before the Röntgen 
Society.* 

In the planning of an X-ray department, 
the cost and the scope of the equipment are 
the main factors. — In a small hospital the 
outfit must be such as to fulfil a number of 
requirements; this involves a great deal of 
compromise and addition, and postulates an 
operator of ingenuity in making the best of 
а lack of equipment. In the largest type of 
hospital the apparatus for each class of work 
must be separate, one of the medical officers 
must be in sole charge of the work, without 
interruption. and must have a separate 


." "The Organisation and Equipment of an 
X-ray Department." Journal of the Röntgen 
Society. April, 1923. 


staff. In the old Manchester Infirmary X-ray depart- 
ment there were three basement rooms, in which various 
classes of work were done. It was possible to deal with 
2,100 cases per annum, but it was shown that 
freedom from interruptions would enable two or 
three times as much work to be carried out. 

A commencement was made in the reconstruc- 
tion of the whole basement to fit in with the 
ideals of the medical officers concerned, and 
although the latter have not yet attained the full 
realisation of their ambitions, all the essential 
points have been made. The staff was avail- 
able, and by the generosity of a private donor 
funds for the equipment were forthcoming. 
The structural alterations were few, the various 
rooms being formed by the erection of wood- 
brick partition walls 24 in. thick. These were 
protected with a plaster of commercial barium 
sulphate mixed with cement, ł in. thick, and 
this, upon a radium test, gave a minimum lead 
equivalent of 3.5 mm. and a maximum of 4.5 
nun. The treatment cubicles were plastered to 
a thickness of 14 in., giving an average pro- 
tection equivalent to 8.5 mm. of lead. 

The choice of equipment favoured the high- 
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pressure transformer and the Coolidge tube. Several 
JU mA self-rectifving sets of English manufacture and 
one of American make were tried. The English types 
were found to be as ethcient as the American, but none 


- 


Fic. 3.—Seconp RapioGnaPHiC Room. 


of them gave sufficient power. If this had been possible, 
17, Was the intention to install one large alternator for 
the whole department and thus get rid of all moving 
parts in the operating rooms. The question of rectif v- 
ing by means of thermionic valves was considered, but 
turned down, and finally it was decided to install the 
normal type of 10-КУА transformer for the screening 
and main radiographic room, and a 30-mA self-rectify- 
ing set for the special radiographic room—the latter to 
act also as a spare in case of breakdown in other rooms, 
and, if necessary, for work in the wards and post- 
Experience with small rotary 
converters for Coolidge tube control had shown them 
to be unsatisfactory, and accordingly one large con- 
verter was installed. to supply the a.c. for all the 
tube filament controls. This was built for the pur- 
pose and seems to give an entirely uniform and satis- 
factorv output, Irrespective of the number of outfits 
it is called upon to supply; at present it 


mortem departments. 


is serving 
seven tubes simultaneously. 

All the cables for the department pass through meters 
on two large switehboards that are let into the wall. 


Ес. 4.—TurarMENT Rooy. 


These boards are accessible from the back by removal 
of panels in the demonstration room—a very useful 
device which permits of the alteration of connections so 
аз to balance the load equally between the two stations 
from which the department obtains its power. 


Fia. 6.—Drer Turnary Коом. 
The largest room ijs the demonstration 
room (fig. 1), an essential feature in a tea: h- 
Ing hospital. 
transformer supplying energy to a ^! Victor 
No. 7”’ 


screening stand, with tubes above and below 


This contains a high-pressure 
universal couch, which also formis a 


in minimum space. In this room also is а 
demonstration lantern, which projects upon 
ascreen, automatically, a succession of slides 
at fixed intervals. A stereoscopic Viewing 
apparatus is also included, and a viewing 
box which holds 300 half plate reductiens of 
radiographs in the form of a museum for 
teaching purposes, 

In the screening rool 1% а tilting couch 
equipment, ʻa high pressure transformer. and 
a motor-driven mixer for opaque '* food 
The overhead distribution is ‘* coronaless '' 
enamelled aluminium tubing being substi- 
tuted for wire, all terminals are spherical 
: and all unavoidable wire ends are sheathed 
in ebonite. The transformer, which is 


v teg v: 


== ae an 
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similar to those in other rooms, has an X-ray rating of 
10 kVA. It wil give 100 mA at 127,000 V instan- 
taneously or 25 mA with a 10-in, gap continuously on a 
Coolidge tube. A screening stand is also provided; in 
this all the controls, the diaphragm, &c., are at 
the left hand, leaving the right hand of the operator 
free. 

There are two radiographic sections. In the special 
radiographic room (fig. 2) is а 2-kW high-pressure 
transformer for operating either a Coolidge radiator 
tube or a dental tube. A dental chair for radiography 
is arranged with the latter tube supported by a very 
flexible type of stand; for ordinary radiography a 
tilting-top couch is provided, a feature of the couch 
being the automatic disposition of the tube-box for 
stereoscopic work. The transformer is oil-immersed and 
gives 30 mA at a peak voltage of 90,000 V. The tube 
filament eurrent is supplied from the special motor- 
generator previously mentioned. The second radio- 
graphic room is equipped with а table fitted with а 
““ Potter-Bucky ’’ diaphragm which directs the rays 
and prevents secondary radiation. А second couch 
with an independent tube is also installed. The high- 
pressure transformer and rectifier are mounted on a 
protected cabin in which are the switches, and the 
Coolidge tube control. In the illustration (fig. 3) the 


sphere gap voltmeter is also seen mounted on the trans- 
former. i | 

The dark-room is & spacious compartment. The tem- 
perature of the developing and fixing tanks is controlled 
by a thermostat. | 

There are three treatment cubicles (fig. 4), each 
having its own source of high-pressure current, regu- 
lated from the centralised control shown in fig. 5. The 
treatment of three patients can be simultaneously con- 
trolled by one operator entirely outside the room. Each 
cubicle is fully in view through the lead-glass windows. 
Each treatment set is of uniform pattern, and Coolidge 
tubes are employed. The room is divided into cubicles 
by screens protected with sheet lead. = 

Deep therapy is carried out in a separate room (fig. 6). 
There are two sets of deep-therapy equipment, one of 
the Erlanger type, and an English-made apparatus of 
the oil-immersed type. 

With such a large quantity of apparatus adequate 
arrangements for the repair of components must be 
made. The workshop is equipped with a power-driven 
lathe and grindstone and a full complement of tools for 
both wood and metal work. | 

The whole of the equipment is strongly made and 
highly finished, and the department appears to be one 
of the best examples of its kind in the country. 


PERMALLOY: AN ALLOY OF REMARKABLE MAGNETIC PROPERTIES.’ 


By H. D. ARNOLD, Ph.D. and а. W. ELMEN, M.A. 


SOME years ago it was discovered in this laboratory (Research 
Laboratories, American Telephone and Telegraph Co. and 
Western Electric Co., Inc.) that certain nickel-iron alloys, 
when properly heat-treated, possessed remarkable magnetic 
properties. The most startling results are obtained with 
alloys of approximately 80 per cent. nickel and 20 per cent. 
iron, whose permeabilities at small field strengths are many 
times greater than any hitherto known. For convenience 
we call these peculiarly magnetic alloys Ey the general name 
“* Permallov," which serves at the same time to recall their 
characteristic capability of attaining high initial permeability. 
The development of Permalloy has assured us & revolutionary 


change in submarine cable construction and operation, and ` 


promises equally important advances in other fields of use- 
fulness. It also presents questions of great interest to the 
scientist and emphasises again the meagreness of our funda- 


mental information about ferromagnetism. In making Perm- 
alloy we use the purest commercial nickel and Armco iron. 
Our samples for laboratory study are prepared by melting 
these metals in a silica crucible, using a Northrup high- 
frequency induction furnace. The presence of other ele- 
ments than nickel and iron affects the permeability of the 
alloys, and carbon is especially harmful. However, the varia- 
tions produced by slight changes in heat-treatment ure very 
large compared with those due to small quantities of im- 
purities. The entire nickel-iron series can be mecha- 
nically worked if sufficient care is exercised. Perme- 


ability is the magnetic characteristic of Permalloy in 
which we first became interested, and we һауе used 
its numerical value as an index in establishing the 


*From the Journal of the Franklin Institute. Abstract. 


effects of mechanical and thermal treatments. Most of the 
measurements have been made in a ring permeameter of 
special design. The form of permeameter used is especially 
adapted to making measurements quickly and with minimum 
handling of the sample, since it makes use of but a single 
magnetising turn. In a modified instrument, provided with 
a heating device, permeabilities may be measured from 
liquid air temperatures up to about 1,000 deg. C. without 
altering the position of the sample. Zu 

The heat-treatrnent of Permalloy is of the utmost import- 
ance. To develop ite maximum initial permeability it must be 
cooled not only through the proper temperature ranges, but 
also at the proper rates. By the use of thin tape we secure 
uniform treatment of the whole volume so long as the cooling 
is not too rapid, and fortunately the best cooling rate is not 
much different from the normal cooling rate of the tape 1n 
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the open air. Temperature changes below 300 deg. C. һауе 
very little etfect, but the rate of cooling from just above the 
magnetic transformation temperature down to about 300 
deg. C. is a controlling factor. By a long series of experi- 
ments a heat-treatment has been established which is especi- 
ally well adapted to the Permalloy test rings. They are first 
heated at about 900 deg. C. for an hour and allowed to cool 
slowly, being protected from oxidation throughout these pro- 
cesses. ‘They are then reheated to 600 deg. C., quickly re- 
moved from the furnace, and laid upon a copper plate which 
is at room temperature. 

Not only does each size and shape of sample require its own 
special heat-treatment, but samples differing only in compo- 
sition also differ in their most suitable heat-treatments. We 
have not, however, attempted to determine the best heat- 
treatment for ring samples of each of the many alloys etudied. 
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By careful exploration we located the region about 80 per 
cent. nickel, 90 per cent. iron as the one promising the highest 
initia! permeability and established the best heat-treatment 
for this composition. Keeping this treatment unchanged we 
then relocated the best composition, finding it to be at atout 
Т^ 5 per cent. nickel and 21.5 per cent. iron. 

Fig. 1 shows the general way in which initial permeability 
lias been found to vary throughout the nickel-iron series when 
the heat-treatment determined as best for the 80 per cent. 
nickel alloy is used. The largest value of initial permeability 
for Permalloy at room temperature which we have so far 
found in the ring permeameter is about 13,000, more than 
thirty times the corresponding value for the best soft iron. 
How extraordinary this is may be appreciated by consider- 
ing that this material, although it has a saturation value of 
magnetic intensity comparable with that of iron, approaches 
magnetic saturation in the earth's field. Unusual caution 
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must, therefore, be exercised in measuring the properties of 
Permallov to protect the sample from the influence of stray 
magnetic fields. Fig. 2 shows, to different scales, the values 
of initial permeability in similar ring samples of Permalloy 
and of annealed Armco iron, and small portions of the corre- 
sponding u-H curves from which these were obtained. 

The magnetisation of Permalloy at saturation is not sensi- 
tive to heat-treatment. The saturation values of magnetisa- 
tion per gram-atom are known to vary almost linearly with 
composition throughout the nickel-iron series, from 22 for 
iron to 59 for nickel. The value 84 which we have found for 
the 78.5 per cent. nickel alloy is, therefore, not abnormal. 

The magnetic characteristics of heat-treated ring samples of 
the same alloy have also been determined througb a wider 
range of field strengths by ballistic methods. Figs. 3, 4, and 


5 show B-H curves for such a sample of Permalloy and for a 
кашр!е of annealed Armco iron. From fig. 5 is apparent the 
enormous susceptibility of the former material in the weak 
fields &o important in communication engineering. Fig. 7 
shows for the same two materials hysteresis loops curried to a 
maximum induction of 5.000 gauss. The area of the Permalloy 
loop 1s only one sixteenth that of the loop for soft iron. 
Fig. 6 shows the u-B curves for these materials. The maxi 
mum permeability here shown и =87,000, which 1s not ех 
ceptional!'s hich for Perinallo largely exceeds the highest 
values obtainable in. silicon steel 

Fairly эп the investigations it was found that heat-treated 
Permalioy was sensitive to strain, and the routine measure- 
ments were so conducted as to avoid this disturbing effect. 
Separate investizations of the effects of strain upon permea- 
bility and electrical conductivity in straight samples, and of 
the converse effects of magnetisation upon dimensions and 
conductivity, were also undertaken. While these studies are 
not vet complete, it can be stated that all these ейесїв are 
large in comparison with the corresponding effects in hitherto 


available magnetic materials. So long as the elastic limit of 
the material is not exceeded the effects due to strain are Te 
producible and disappear when the strain is relieved. The 
effects of magnetisation, however, show the expected hyster- 
etic properties. As an example of the magnitude of the 
eects producitle it may be stated that between its value in 
the unstrained condition and about one-tenth that value the 
initial permeability of a heat-treated strip of certain of thes 
materials can, by the mere variation of strain, be adjusted to 
any value we may for the moment desire. The range through 
which the conductivity can similarly be adjusted by strain i5 
much narrower, the maximum reduction being about 2 per 
cent.: this, however, is a large effect compared with that 
found in other metals. wr 
The effect of magnetisation in reducing conductivity 1« as 
much as 2 per cent. for fields of the order of one gauss. This 
makes it easy, for example, to measure the earth's magnetic 


field to within about 1 per cent. by finding the strength of 
the opposing field necessary to give a Permalloy strip its 
maximum conductivity. It will be noted that the conduc 
tivity change which we have mentioned as attainable by mag 
netisation is the same as that attainable by elastic strain. This 
is no mere coincidence, for we find that the maximum change 
due to either cause alone is not increased by superposition of 
the other, although the effects of small tensions and magnetis 
ing fields are additive. — This suggests, of course, that both 
causes ultimately produce the same change in the mechanism 
responsible for conduction. 

Under usual conditions of experiment, heat-treated 75.5 per 
cent. nickel alloy exhibits larger magnetostriction than does 
iron. So far as has been determined it is only in connection 
with its magnetic properties that Permalloy is unusual. 

To the engineer the discovery of Permalloy will mean the 


‘accomplishment of results heretofore believed impossible. Fer 


the scientist the principal interest in these materials may wel! 
lie in the large response of their magnetic properties to simple 
external controls. Without alteration of composition thes 
properties may be adjusted through extraordinary ranges bs 
strain, by magnetisation, or by heat-treatment. This allows 
a more definite study of the way in which these factors are 
related to magnetic properties than has been possible with 
materials hitherto available, in which their effects are com- 
paratively small and may be associated with complicated and 
irreversible changes in other properties. The behaviour of 
РегтаПоу demonstrates that ferromagnetism is associated 
with material structure in a different way than are the ordin- 
ary physical and chemical properties, and its extreme sens: 
tiveness to control gives us a powerful method for use in max 
netic investigations. 


NOTES, 


Educational.—HUDDERSFIELD.—A scheme for raising the 
status of the Huddersfield Technical College to that of a С. 
ledge of the Leeds University is projected, says the Manchester 
Guardian. 

Grtasaow.— The Governors of the Royal Technical College 
are to invite Dr. George W. Howe, Professor of Electrical 
Engineering at Glasgow University, to give a course of ten 
evening weekly lectures upon radio telegraphy and telephony 
during the first term of next session (September to December! 
the fee chargeable to students to be 10s. The course will be 
in the nature of an experiment upon which the consideraticn 
of more systematic teaching of the subject may be based 


Halifax Corporation and the National Joint Board.—^* 
deputation, consisting of Alderman Walker, Chairman of the 
National Joint Board, and Mr. Robertson, of District Joint 
Board No. 2 Area, representing the employers’ «de, and 
Messrs. J. H. Parker and W. A. Jones, representing the em- 
ployés’ side, was appointed by the National Joint Board to 
meet the representatives of the Halifax Corporation, and to 
request that the latter should reconsider the dismissal of the 


че ese Google 


Vol. 92. No. 2,379, JUNE 29, 1923.] 


THE ELECTRICAL REVIEW. 


` 


1026 


former technical staff of the electricity department, and, if 
possible, reinstate the dismissed oflicjals; and also in the 
future pay the salaries and observe the conditions of service 
recognised by the National Joint Board. 

The deputation was received by representatives of the 
Halifax Corporation, who, however, refused to discuss the 
question of the dismissal of the staff, and further, would not 
make any definite promise regarding the payment of salaries. 
They stated that they would consider the new scale of salaries 
and conditions of service when these were available. 


Appointments Vacant.—.\ssistant electrical engineer 450 
dollars a month (dollar = 2s. 4d.), for Georgetown, Penang, 
Municipal Council; assistant electrical engineer (700 Rs. per 
mensein), for the Commissioners for the Port of Calcutta; 
shift engineer, for the Eccles Corporation Electricity Works. 
(See our advertisment pages to-day.) 


National Physical Laboratory.—The annual inspection of 
the National Physical Laboratory by the General Board took 
place on Tuesday last, when the visitors, some 800 having ac- 
cepted invitations, were received by Sir Charles Sherrington, 
president of the Royal Society and chairman of the Board, Sir 
Arthur Schuster, F.R.S., and Sir Joseph E. Petavel, K.B.E., 
D.Se., F.R.S., director of the laboratory. As usual many 
interesting experiments and apparatus were seen in the vari- 
ous departments, for instance, meter retardation teste froin 
50 r.p.m. bv the use of a neon stroboscope ; end-hardening of 
gauges by electric heating; a self-contained compound multi- 
vibrator standard wavemeter giving standard frequencies from 
10,000 per second to 1,200,000 per second with an accuracy of 5 
parts in 100,000. Fhe whole range of frequencies is controlled 
by a tuning fork and is independent of the constaney of any 
electrical circuit; also a variable condenser with vanes 
specially shaped to give uniform frequency seale for use with 
the above harmonic wavemeter. Other items were :— 

Two valve generator sets for operating at 2,000 volts anode 
potential. One set gives any desired frequency from 20 cycles 
per second to 10,000 evcles per second, and the other set. gives 
any frequency between 7,000 cycles per second and 3,000,000 
per second. 

[ron testing equipinent for the measurement of total losses at 
telephonic frequencies; also special Lloyd square for total loss 
tests at high inductions at commercial frequencies. 

Apparatus for the measurement of the intensity of the field 
from a distant radio transmitting station. 

Radio transmitting and receiving station, with antenna and 
earth screen. 

Tea was served in the new aerodynamics building, and the 
gardens of Bushy House were open to visitors during the 
afternoon. 

Further details of the visit will be given. next week. 


Survey of National Coal Resources.—One of the main 
functions of the Fuel Research Board is a survey and classi- 
fication of the coal seams in the various mining districts by 
means of chemical and physical tests in. the laboratory, 
supplemented, where desirable, by large-scale tests at Н.М. 
Fuel Research Station, East Greenwich, or elsewhere. The 
Poard considers that the best way to carry out this work 18 
by means of local committees, the personnel of which would 
include colliery owners, managers, representatives of the Fuel 
Research Board and of the Geological Survey of Great Britain, 
as well as of outside scientific interests. Each committee 
would be charged with the duty of superintending the work of 
the survey in a coal mining area; and in this way the survey 
would become from the commencement of practical value, since 
local knowledge and experience would be made available, and 
the selection of seams would be decided by those most likely 
to estimate correctly the relative importance of the problems 
to be solved. The seams selected would undergo physical and 
chemical examination hy the local experts, after which a final 
selection would be made of those likely to justify experiments 
on a practical scale to test their suitability for particular. uses 
or methods of treatment. "The first of these committees has 
now been actively at work in the Lancashire and Cheshire 
area for nearly eighteen months, and the Board has recently 
appointed a. committee to deal with the survey in the South 
Yorkshire area. The South Yorkshire Coal Trade Association 
and the Midland Institute of Mining, Civil and Mechanical 
Engineers are co-operating in the work. The composition of 
the committee is as follows :— 

Mr. J. Brass, Mr. Robert Clive (hon. secretary), and Mr. 
H. Danby (representing the South Yorkshire Coal Trade Asso- 
ciation); Lieut.-Col. H. Rhodes. M.Inst.C. E. (representing the 
Midland Institute of Mining, Civil and Mechanical Engineers); 
Prof. R. V. Wheeler, D.Sc.: Mr. €. H. Lander. D.Se., 
M.I.Mech.E.. Director of Fuel Research. chairman pro tem.. 
(representing the Fuel Research Board); and Mr Walcot 
Gibson, D.Sc. frepresenting the Geological Survev of Great 
Britain). 


Coal Miners’ Satety Lamps.—Lt.-Col. G. В. Lane-Fox, 
M.P., Secretary for Mines, gives notice that on May (th, 1923, 
he made an Order, under Section 33 of the Coal Mines Act, 
1911, approving for use in all mines to which the Act applies, 
subject to the conditions specified in the Schedule to the 
Order, the following types of safety lamps, viz.: Laidler 
lamp. type L.C., No. 1. Cambrian lamp, No. 30. "Thor ” 
pillarless electric hand lamp, S.P. type. Oldham pillarless 


^ 


electric hand lamp. Wolf nickel cadmium inspection lamp, 
No. 608. ''Ceag"' deputy lamp. Oldham No. З hooded lamp 
(for officials). The Order also amends the schedules to pre- 
vious safety lamp orders in respect of the specifications of 
certain types of safety lamps already approved. 

I.M.E.A. 'Golf.—During the recent convention an 
unofficial golf competition took place on the South Cliff 
Golf Club links. А total of 39 competitors entered, amongst 
whom were four lady players, and sufficient funds were 
collected to provide 14 prizes. There was also an optional 
balf-crown sweep. Only 10 competitors did not make returns. 

The competition was organised and successfully carried out 
by Mr. L. Н. C. Brooking and Mr. W. A. Brown. 

The following was the result of the competition :— 

Name. Btrokes. Hdcp. Net. Prize. Sweep. 
J. R. P. Lunn 89 E! 15 Pipe and £2 16 0 
G. F. Nayler... 92 16 76 Cigarette-case and 1 12 0 
F. E. Midgley 86 9 77 Umbrella and 015 0 


Other prize-winners were Messrs. P. N. Rand, J. W. L. 
Jones, C. L. E. Stewart, Col. McI. Shaw, Messrs. W. H. 
Thompson, R. N. Torpy, R. H. Campton, P. E. Jeffcock, 
C. S. Davidson, E. E. Hoadley, and Mrs. Woodhouse. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—Stupents’ Section.— 
Summer Tour to Belgium and Holland.—In view of the success 
of the summer tour in Switzerland in 1921, a visit is being 
arranged to Belgium and Holland, and will be conducted by 
Messrs. Thos. Cook & Son. The party will leave London on 
Tuesday, July 24th, and will return on Friday, August 3rd, 
arriving in. London on Saturday at 9.30 a.m. The towns to 
be visited are Antwerp, Brussels, Liége, Namur, Eindhoven, 
Apeldoorn, Amsterdam, The Hague, and Seheveningen; also 
the following works:—Antwerp: Bell Telephone Manufaetur- 
ing Co., Minerva Motors. Liege: The University, John 
Cockerill's Steel Works, Seraing, Crystal Glass Works, Val 
de St. Lambert. . Eindhoven : Phillips’ Lamp Works and the 
Dutch transatlantic radio station. Amongst the pleasure 
trips will be a steamer trip to Dinant, a visit to the Grottoes 
of Han, Apeldoorn, and a conducted tour round Brussels. The 
cost of the trip should not exceed £18. The party will be 
linited to Student members of the Institution, and Students 
Intending to take part in the visit should apply not later than 
July 10th to the hon. assistant secretary, Mr. A. C. Warren, 
47а, McLeod Road, Plumstead, S.E.18. 


The Royal Society.—W hen the Roval Society held its first 
conversazione of the year a month avo, Mr. Harrison Glew ex- 
hibited a levitating magnet. On June 20th, ladies’ night, he 
demonstrated another effect. Sir J. J. Thomson long ago 
familiarised the public with the analogy existing between a 
group of magnets floating on water and the way in which 
the elements of an atom may behave. Mr. Glew showed a 
further: advance. According to the Manchester Guardian, he 
had suspended from a single support half a dozen magnets. 
They naturally kept apart, but one of their number held a 
position in the centre. If it was removed as the bob of a 
pendulum is in the course of its swing another took its place, 
but when the first was released the group of magnets seemed 
to behave like а awarm of gnats, and it appeared as if each 
was consciously jostling the other to secure the place of 
honour, The experiment will be useful in illustrating several 
points of theory. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, te 
keep readers of the ELECTRICAL REVIRW posted as to their 
movements. 


Alderman JOHN Moxon, O.B.E., has resigned the chairman- 
ship of the Newport Corporation Electricity and Tramways 
Committee, which he has held for twelve years, as a protest 
against a '"' thoughtless " vote of a majority of members of 
the Council. which allowed. omnibuses plying to and from 
Chepstow to run into the heart of the town, a decision which 
he holds will ultimately involve the tramway undertaking in 
a serious lose. He declines to carry out a policy whieh he 
believes to be wrong. 

The Association of Consulting Engineers have elected Mr. J. 
Mrrenrtü, МОХСВТЕЕЕ, C B.E., M Inst.C.E., M.Amer.Sev.C.E., 
as chairman for the ensuiny year. 

Mr. RoraND DuNKERLEY, chief works accountant of the Met- 
ropulitan-Vickers Electrical Co., Ltd., hus been elected chair- 
mun of the Council of the Institute of Cost and Works 
Accountants, London, for the ensuing year. 

The Highways Committee of the London County Council 
recommends that Мг. W. P. Farqgunarson, chief clerk in the 
tramways department, be retired as from July glet, with a pen- 
sion of £374 per annum. 
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HakkisoN on lhursday last week at Liverpool. 

Consequent on the death of Mr. J. J. H. JOHNSTON, mains 
superintendent, the following re-arrangement of the electrical 
Май bas been made an the Glasgow Corporation Tramways 
Department: Mr. J. Clawrokb, appointed. mains superin- 
wndent; Мг, H. COCHRANE, first aseistant mains superinten- 
dent ; Mr. W.W HITE, second assistant mains superintendent; 
and Mr. R. De HIE, дап mams engineer. 


The marnage took place їп Glasgow, on June 21st, of Mr. 
WILLIAM. SUTCLIFFE, of the Enghsh Eleetrie Co., Ltd., and 


Miss Mancoakrr RIDDELL, 
of Glasgow, 

At à meeting of the Governors of the Royal Technical Col- 
lexe, Glasgow, reference was made to the retirement in July 
next, under othe superannuation regulations, of Professor 
М\єөхєз Macrrss, who had been head of the department of 
electrical engineering since Is. Tt was stated. that during 
the intervening period. Dr. Maclean had consistently devoted 
hinself to the development of the department and Чо the 
Interests of his students and of the college, with the result 
that he had created one of the most successful. and best 
organised. departments of electrical engineering in the country. 
Tribute having been paid to his services it was agreed that ho 
should be recognised as Emeritus-Professor of Electrical Engi- 
neering. 

Mr. Krank C. Porte, of the firm of Messrs, F. C. Porte and 
Co., electrical engineers, has been elected а member of the 
Incorporated Chamber of Shipping and Commerce, Cork. 

Lytbam-St. Annes Council has fixed the salary of Mr. J. 
FaincHILD, assistant electrical engineer, at £450, inclusive of 
bonus, 

The Dover Electricity Committee has appointed Mr. С. S. 
GRIEFF, power station. superintendent at Paisley, and pre- 
viously assistant, engineer of the Reading Corporation. tram- 
wavs, us superintendent of the electricity works, at a salary of 
L457 per annum. There were 169 applicants. 

At a smoking concert held at midmeht on June Ith, to 
celebrate the 21st anniversary of the opening of the tramways 
in the Chatham district, the general manager of the company, 
Мг. W. Јехѕох, who presided, was presented by the staff and 
employés with в fumed oak chiming bracket clock. Two of 
the oldest employées, Mr. Bextey and Мг. Taror, each re- 
ceived a silver cigarette case and a pipe. 

Mr. T. GrrrENI NND. Davies, recently appointed. as H.M. 
Divisional Inspector of. Mines for the Northern. Division, has 
now taken up his duties in. that division. His office will be 
located A M at 4, Park Terrace, Neweastle-on-Tyne. 

Mr. F. Ренет, electrical engineer to the Bingley Dis- 
trict быш. һав been appointed to a similar position, vacated 
by Mr. Crowther, at Worksop. There were 150 applicants. 


Obituary.—IIree H. BriioNp.—The death is reported from 
Berlin, at the age of 61 veara, of Herr Hans Behrend, chief 
engineer of the Siemens Schuckertwerke Gesellschaft. 

Мк. J. ANSAN Briach.—We regret to record. the death, 
Which recentiy occurred. at his residence in London, of Mr. 
J. Annan Bryce (a brother of the late Lord Bryce, and an 
ex M.P.), for many years chairman of the British Westing- 
house Co., and latterly of the Metropolitan-Vickers Electrical 
Co., Ltd. He was also a vice-president of the B.E.A.M.A. 
Mr. Bryce was 79 years of age. 


daughter of Mr. John. W. Hannay, 


NBW COMPANIES REGISTERED. 
Phillips Valves, Ltd. (190,425).—-Private company. Regis- 


tered June 21st. Capital, £300 in £1 shares. To carry on the business of manu- 
facture re of and dealers in valves and other. parts connected with wireless 
installati ns, Аах. The first directors are: Н. C. Phillips, Зі, Dowsett Avenue, 
Southend director, Wareless [nsta tons, Ltd); Ro Lazarus, Woyndhurst, 
Мои {гат Crew ert, Меме иоле, shoe manufacture; E. Lowden, 9, 
Grosvenor Road, Wests liff-on-Sea (director of Ed. Beanis & Co., Ltd). Quatre. 
бын, 20 ohorea., К. pistered ollre: 15, Aides ale, L.C.1, 


Aucklands Wireless, Ltd. (19),«20).—P'rivate companv. 
Registered June 1м. Capital, £75,080 in £1 shares, To acquire the business 
Gt nep rilacturere of cone n nt parts for wir less ес рг, eph) aed t dH phon 
now «artied on by бу Z. Au kam & Sen at 5, St. John Street, Ciorkenws Hl, 
Pt. ond кы Һет 15 hrst directors are: G. Е. Auckiand chairman, 
£5, St Johan Steet, EC I, Mrs Glidve 2. Aucklind, 6, Canorbury Grove, 
XN, J WW ^ Peer omn wm ^g dores tog, clo Supt. Pe tends ] «tan, Essex 
Rad NE The sad G F лаког амі jJ. W.S Prior аге both permanent, 
ahanon, 29 sharre. Solicitors; W. Ivanhoe Thomas, 33, Chancery Lane, 
Wea 

H.E.C. Electric Co., Ltd. (190,791).— Private company. 
К. моге! June Ben. Capo £18 5n £l shires MT per cent cumulative 
р тет Loe take ever the So м. у мато" af the buses forse rly 


кее d o0 gt. MR, New OGOfecd Street, WC TD, aod recently at III St Pouls 
Kn. М1, by the Higham bossosuering Ca, Ltd. Phe first dipstors are: 
ts Wo Webb iP soni at eirestor, "* {узад агы! Darts f, Kent, engineer: 


1 DL Voses, Шм Cho Ree, 
tered ott; = wow Ps. R €, М]. 


Hunter's Vale Accessories Co., 
Key еб] Ju: Arha pita, £ ул El Shares. To «carry on 
the ROTER Өб mex hana! and rk teal eruiaeers, atarmipers, plercers, tube 
andj metal rollers, mata ats, eid bross de undo re, Ас The sutscribers 
1 ^ own c har, ote J H n, 54%, Weste oi: Road, EL ofptaston. Bir- 
"а уоту compa v odore tom Coo Nen, AS, Westfield Res, Ерс, 
po: .* am. k A бобогу, 147, Beis Redd, tae isworth, Birmrigham, 
noua v adwares masule turer, W P. Ga: bart, $o, keary Road, Handsu rh, 
| Pog пета U. ares P Pufa turer I*- sube tris ey ar t6 aps init 
th first atiran re Qual.hisatin i хере fist dires тагу), D store Ren utera 
D= as fed by the company Registered office; 30, Water!oo. Street, Bir- 


~ seham. 


Acton, М 3, 


Ltd. (190,901). — Private 


+ . 
eiiis al прег. 


Regis- 


toni 4 X 


a? | 


‚ Burnage, 


shares of £l each and 4,000 founders’ shares of Is. each. lo carry сп ‘te 
һим» ol organisers, producers and managers ol gramophone, st ntcrpr re 
and other musical entertainments, concerts, bands, orchestral and othee per- 
formances, stage and other. plays, dramas, op ras, pantomimes, lectures. 
educational, instructional, business und general publicity propaganda and the 
like by the aid of “ wireless "" or other scientifio Means, ФС. The first 
direstors. are: Р, J. Packman, 66, Hamiton. Road, Highbury, М5, mus d 
record: е and gramophone eapert; Н. А. Gaydon, 41, Seftan Road, Сгоу г, 
Qualification, £20. Remunrration as fixed by the company. 


engineer, 

A. S. Scott & Co., Ltd. (190,741).—Private company. 
Registered June Mth. Capital, £2,500 in £1 shores. To buy, тапш. 
ми fabricate into rods, wites (bare or covered with silk, cotton, «nac: 
Varnish, asbestos or any special covering), strips, sheets, tubes and castings. 
metals (including copper, mekel and алол containing nickel, chromium, ir >, 
steel, manganese, aluminium, zinc and ali other metals ап pure and aiii: 1 
forms) required by the electrical, mechanical and chemical industries, t! 
arts and other manufactures; also to carry on business as electricians, е, 
neers, export. agents, shippers, Ac. The permanent directors аге: А. t 
Scot, 211, Burton. Road, West Didsbury, Manchester; С. V. Kenna, 251. M «s 
Lane East, Moss Side, Manchester; J. K. M. Laughton, 1, Ros leigh Avna, 
Manchester, salesman; R. V. Martin, " Mavdlencroft. Ampu 
Bels.. newspaper representative; G. N. Pack, 39, Stapleton Street, Тес 
oth db ihr, Manchester, «hool teacher. Qualification, £200. Sewretaor, 
C. V. Kinna. Registered office : 89, St. James Street, Manchester, 


National Electric Lamp Co., Ltd. (190.731).— Private 
company. Registered June IBth.. Capital, £100 in 21 shares. To corry or 
the business of general supply agents, electrical manufacture, engineers 
And contractors, Жс. The permanent directors are: C. Seymour, 9€, [dira 
Road, Wimoledan Park, S.W.18, electric lamp factor; H. Fem ron, 109, Si ver- 
thorne Road, Ruttersea, S.W., electrical sales manager. Qualif& ation, £1 
Manager: C. Seymour. ' 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Napier-Kimber, Ltd.—Siatisfaction in full on June 13th. 


1923, of debentures authorised by r solution dated December ist, 1914, 574 
two mortgages dated March 4th, 13921, securing £400, £2,500, and £4 «v 


respectively. 


H. E. Steel, Ltd.—Issue on June 13th, 


debentures, part of а series already registered. 


Oxford Electric Co., Ltd.—Particulars filed of £60,000 
debenture stock authorised March 23rd, 1923, and covered by trust 
dated June Ist, 1923 (redeem ble at 1034 per cent. in certain events), charg d 
өп various freehold and leasehold properties and (as a floating: s curityio th: 
company's undertaking and other prop rty (except capital uneath do on. shares 
hereafter to be issued), the amount of the present issue being £50.00 Trus- 
tees: Westminster Bank, Ltd. Commission paid: 2j per cent. on £^ om 


Chudleigh Electric Light & Power Co., Ltd.—Particulars 
filed of £1,000 debentures authorised Мау 29th, 125, charge J on the setn- 


pany's pro, ity, present and future, including uncalled capital; the whee 
amount being now issu d. 


Southwark Electric Co., Ltd.—Debenture dated June 3th, 


1923, to secure £685 1Му. 9d. charged on the company's undertaking and pro 
pity, present and future, including ипе capital. Hoiders > Southern 
Electric Co., Ltd., 138, Southwark Street, S.E. 


Illuminated Publicity, Ltd.—R. 


Street, 


1923, of .£2.000 


de el 


Atherton, of.26, Church 


W.], мах appointed receiver on April 23rd, 1823, under powers «on- 
tained in debentures dated April 21м1, 1923. (Notice filed June sth, гез Э 
Gratze, Ltd.—R. B. Gray, of 44, Gresham Street, E.C., 


cused to act as receiver of manager on June lth, 1923. 


Preston Portable Battery & Lamp Co., Ltd.—A. С. War- 


wick, of 14, Queen Victoria Street, E.C., ceased to act as receiver ог nman 


ager on May 7th, 1023. 
West African Telegraph Co.. Ltd. (21,626).--Return 
£400,000 in £10 shares. — 23.109 shares 


dated. October Sixt, 1923. Capital, 
taken ир. £231,099 paid. Mortgages and charges, nil. 

W. сису & Co., Ltd. (51,908).—Return dated March 16th. 
Hg. Capitol, £15,000 іп 230 preference and 1,2050. ordinary shires of £19 
each. 2) preference and 1,080 ordinary shares taken up. £IOSIO pu! «n 
229 preference and S31 ordinary. shares. £2,400 considered as poid on 243 
ordinary shares. Mortgages and charges, nil, 


pamm re ET сару 


CITY NOTES. 


The directors’ report for the year ended 


Oriental December 31-6 last shows that the net 
Telephone and revenue was £19,011, plus £9,903 brou,:ht 
Electric forward, making £59,003. After deducting 

Co., Ltd. the interin dividends paid (£13,073, 
£15,927 remains. A final dividend of 3 per 

cent. (less income tax) on the preference. shares requires 


£1,500. A final dividend of 6 per cent, (free of income taa! 
on the ordmary shares, making 10 per cent. (free of income tax) 
for the year requires £17,364, and a bonus of 2 per cent. (free 
of income tax) on the ordinary shares, £5,758. There ig trans- 
ferred to depreciation and general reserve account £10,000), 
and to staff pension fund £2,000, leaving £9,275 to be earned 
forward. ‘The business, both of this company and of the 
associated companies, has continued to expand. At December 
“ist, 1922, the Oriental Telephone Co. bad a total of 10,754 
stations, an increase of 675 during the year. The gross 
revenue of the company's branches shows a satisfactory m- 
crease, but owing to the growth in expenses and charges the 
net revenue is but little in excess of that of the previous year 
In the last annual report it was stated that the Government 
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of India had granted to this company and the Associated 
Companies security of tenure for a perlod of twenty years 
from March, 1923, the Government having abandoned the 
right which it previously possessed of purchasing the under- 
takings at recurring intervals during that period. The com- 
panies have in return undertaken to carry out extensive works 
necessary for modernising and improving the service generally, 
and increases have been sanctioned in the rates of subscrip- 
tion payable in order to meet the higher cost of working. All 
the supplemental agreements embodying these terms have 
been signed. In accordance with the terms of the supple- 
mental agreements the company has transferred, or is about 
to transfer, its undertakings in. Madras and Rangoon-Moul- 
mein, to local Indian companies, the purchase consideration 
in each case being fully-paid shares in the new companies. 

“The Bombay Telephone Co., Ltd., has not yet declared its dividend 
for the year 1922, but on the assumption that this will be the sume as last 
year, viz., 14 per cent., credit for thut amount has been provisionally taken 
in the account. There were on December 31st fist 9,990 exchange and private 
lines in operation, being а net addition of 105 during the усаг. The Bombay 
Co. has decided upon the introduction of the automatic telephone system, and 
the work of installation is now in progress, The share capital was increased 
in Мау, 1922, from Rs. 20,000,000 to Rs. 30,000,000, and your company took 
up its quota of the new shares, thereby increasing its holding from 17,764 to 
26,046 shires of Rs. 50 cach. The Bombay Co. has now been reconstructed 
in accordance with the terms of the supplemental agreements with the 
Government of India, and steps have been taken to secure the further addi- 
tional capital required. For their holding in the old company, this company 
is entitled to 66,015 shares of Rs. W each in the new company. 

"The Bengal Telephone Co., Ltd., was also reconstructed. in 1922. under 
the name of the Bengal Telephone Corporation, Ltd., and the Oriental Co. 
now holds 309,990 shares of Rs. 10 cach in the new company in place of 10,333 
shares of Rs. 100 each in the old company. The £50,000 debentures of the 
old Bengal Co. which were held by this company, were paid off during 
1:92, end no longer fipure in the batance-sheet. As the. financial year of 
the new company terminates at June 30th, it has only been possible to 
bring into the accounts the distribution. made in respect. of the profits. of 
the old Bengal Telephone Co., Lid., for the six months ended June Mth, 
1922. A full year's dividend for the 12 months ending June Jüth, 1923, 
will appear in the revenue account for the current year. To meet the cost of 
further large extensions and improvements to the 6ystem, an issue of 
£30000 7 per cent, mortgage bonds of the Bengal Telephone Corporation 
was made їп London in July, 1922, and it is intended shortly to make an 
issue of preference shares, of which sour directors have agreed. to take 
up а proportion. At December 31-t, 1922, the number of stations in opera- 
tion was 9,206, an increase of [34 for the year. 

“The net revenue of the China and Japan Telephone and Electric Co., 
Ltd., shows an increase over 1921, and a dividend of 15 per cent., tree of 
income tax, for the year has been declared and is included in the revenue 
account attached. At December 31st, 1922, the company had 7,979 stations 
in operation, an increase of 794 during the year." 


The directors consider it advisable to take powers to increase 
the authorised capital of the company from £400,000 to 
£900,000, the additional shares to be issued as and when re- 
quired. 

Meeting: London, July 3rd. 

The annual meeting was held in London 

Anglo-Argentine on June 19th, under the chairmanship of 
Tramways Sir George A. Touche, Bart. In moving 
Co., Ltd. the adoption of the report and accounts 
(vide ELECTRICAL REVIEW, June 15th, p. 947), 

the chairman said that but for the recent reduction of the 
stundard fure from 12 to 10 cents, the report for the year 
would have been encouraging. As it wus, however, their ex- 
pectations of an improvement had been realised. The Buenos 
Ayres undertaking was comparable with that of the London 
County Council, Lut the company was compelled to carry 
passengers nearly three times the distance for the same fare 
as compared with the London tramways. Although the total 
working expenses were heavier than in 1721, the ratio of these 


to receipts bad fallen from 76.25 to 71.39 per cent. Consider- 
able sums were paid to the mumicipality as taxes. The 6 per 


cent. tax on gross receipts amounted to £265,903; the extra 
12 per cent. upon revenue exceeding $50,000 per kilometre of 
track was £172,745; and other taxes absorbed £39,319. Thus 
the greater the company’s earnings the more the city bene- 
fited, and the reduction of the fares would cause а consider- 
able loss to the rates. Owing to the difference between the 
par value of the Argentine dollar, 47.554., and the average 
rate at which remittances were made, 44.47d., a loss of £50,082 
was incurred. After reviewing the distribution of the avail- 
able balance, the chairman reverted to the question of tariffs. 
Не said that the 10-cent fare was the pre-war rute based on 
coal at 27s. per ton. When it was first fixed the company was 
able to mect all standing charges, and pay a dividend on its 
ordinary shares. During the war the burdens increased to a 
great extent, and finally, in 1920, permission to increase the 
tariff from 10 to 12 cents was obtained, for a period of three 
years only. This was saddled with a number of costly obli- 
gations, including a minimum wage, a maximum working дау, 
the establishment of a pension fund, the construction of 
30 km. of new track, the limitation of earnings to 8 per cent. 
on the invested capital, and the maintenance of special work- 
men’s fares. These obligations absorbed the greater part of 
the increased revenue, and left the company unable to pay in 
cash all the arrears of dividend on its second preference shares, 
while no dividend at all could be paid on the ordinary shares. 
It became apparent that, at the end of the three years, an 
increase, not a decrease, in the tariff would be necessary. In 
the meantime the construction of a second subway became 
urgently necessary to relieve the congestion upon the surface 
lines, and accordingly the company proposed to the Council 
that it should carry out this work in consideration of a re- 
adjustment of tariffs in the company's favour, The munici- 


pality appointed a committee to deal with the question, and 
this body reported that the economic situation of the company 
was good, and that the causes of the bad situation which pre- 
vailed in 1920 had disappeared. "ив report was made with 
full knowledge of the 1acts that the ordinary capital had re- 
ceived no return for lU years, and that the earnings had been 
insufficient to pay even arrears of dividend on the second 
preference shares. Moreover, it was denied Бу the 
company that the bad conditions had disappeared. When it 
became apparent that a decision upon the company’s proposals 
could not be reached before the date of the expiry of the 
period for which the increased fure was granted, an extension 
was asked for, but, to the company’s surprise, this was re- 
fused; consequently, the company had had to revert to the 
10-cent fure on April 10th. When the 10-cent fare was granted, 
suid the chuirman, the distances were much shorter, but ex- 
tensions had taken place and they were now carrying passen- 
gers from eight to ten miles on some suburban routes—this 
was not business but philanthropy! The reduction of gross 
revenue by а sixth was enough to make all the ditference 
between moderate financial ease and stringency, and was no 
encouruügenient for the carrying out of large extensions. For 
the tine being the concessions made to the employés were 
being maintained, but failing favourable treatment by the 
municipality, these and many other matters would have to be 
reviewed. He wished to make it clear, however, that it was 
ошу the tenmiporary extension Which had been refused; the 
larger question was still under consideration, and the company 
was hopeful that a just arrangement would yet be reached, 
ао alike to the company, the public, and the munici- 
patty. 

In their report for the year ended June 


Edison JUth, 1922, the directors regret they have 
Swan Electric been unable to issue the accounts at an 
Co., Ltd. earlier date. Numerous points had to be 


settled in connection with their prepara- 
tion, and a circular letter (as below) explains the present posi- 
tion of the company as well as the directors’ proposals for 
dealing with the situation. The constitution of the board hag 
been altered since the last annual meeting consequent upon 
the retirement of members, and the following have been ap- 
pointed directors, viz.: Messrs. C. F. Spencer, A. F. Berry, 
George Berry, C. H. Cox and H. J. C. Johnston. Mr. C. F. 
Spencer bas been appointed chairman of the company. 

The following circular letter, dated June loth, accom- 
panied the notices convening the annual general and extra- 
ard meetings of the company for Wednesday, June 

“Since the last annual general meeting the board of direc- 
tors has been reconstituted, as the result of a desire on the 
part of certain shareholders, representing a large proportion 
of the company's capital, to bring about an improvement in 
the affuirs of the company. Mr. A. F. Berry joined the board 
in April, 1922, whilst Mr. George Berry and Mr. C. H. Cox 
joined the directorate in June, 1922. In June, 1921, the com- 
pany Was indebted to its bankers in the sum of £223,800, and 
the amount was increased during the year ended June 30th, 
1922, to the figure at which it now stands, viz.—£315,150. In 
November, 1922, Mr. C. F. Spencer was, on the suggestion 
of the bank and numerous large shareholders, appointed a 
director and chairinan of the company, whilst Mr. H. J. C. 
Johnston was also added to the board. On the board being 
reconstituted, they carefully investigated the value of the 
company’s assets, and decided to take steps to deal with the 
losses which had resulted to June 40th, 1022. Leavy losses 
had taken place up to that date, owing to depreciation in 
values of stocks consequent upon the slump in trade generally, 
and, as the company had produced considerably more stock 
than was required for normal demands, the loss was intensified. 
The directors have endeuvoured to improve the position and 
prospects of the company, and have overhauled and thoroughly 
reorganised various branches of the undertaking, with the re- 
sult that drastic reductions In expenditure have been made 
and the company’s business in general improved. Although 
the company's position has been greatly strengthened by the 
changes indicated, there remains, as shown by the balance 
sheet, a deficiency of £765,742 to be dealt with. This defici- 
ency not only includes the losses on stocks referred to, but 
includes some writing down of patents, goodwill, land, build- 
ings, plant, machinery and other assets. It is obvious that, 
if the company is to have a reasonable prospect of paying divi- 
dends in the future, these accumulated losses must be written 
off by a reduction of capital. It is proposed, therefore, to 
place resolutions before the shareholders to reduce the capital 
by writing down the value of the ordinary shares from £1 to 
4s. per share, which will absorb the whole of the deficiency 
referred to. Tt is proposed to leave the preference share capital 
intact, to cancel the participating rights and to increase the 
rate of dividend on these shares from 7 per cent. to 74 per 
cent., the accrued dividend from August Ist, 1921, to June 
30th, 1922, to be cancelled, and а full vear's dividend at the in- 
creased rate as from July Ist, 1022, to be paid after the scheme 
has been adopted by the shareholders and confirined by the 
Court. The directors regret that such a drastic reduction in 
the capital is necessary, but it is unavoidable, as the balance 
sheet fully indicates, and they have no hesitation in recom- 
mending the scheme to the shareholders, as any prospect of 
dividends will be indefinitely postponed if such a scheme is 
not approved. The result of the current year's working shows 
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a marked improvement, and if the scheme is adopted the 
directors anticipate they will be in a position. to recommend 
a dividend on the ordinary share capital when the accounts 
to June, 1923, are submitted. | 

The directors bave subinitted. the scheme to a combined 
meeting of the larger preference and ordinary shareholders, 
representing a substantial. proportion of the сошрапу э share 
capital, and after caretul consideration they have unaniniousiy 
approved the scheme, and recommend it to the general body 
оі the shareboluers for their acceptance.” 

The following resolution. Was to come before the extra- 
ordinary. general ineeting on Wednesday :— 

“Phot the capital of the compony be reduced from £1108 907 divided into 
Jo uw heet preference shares of £1 sb, and. 1458s, A7. ordinary shares of £l 
cech. to 4il м) һу, dividi into 100 O0. first peel cone shares of £1 each, 
141,14) ordinary shares of £1 cach, and 957.177 ordinary shares of fs. each, 
are] thot such eeducten be effected by cancelling! paid up capital which has 
been lost o£. i». unrepres ated by ахаар assets to the extent of. lbs. pir 
eh src on cath of the 957,177 6chlinars shares of £l cach. . Which have 
ben assaed ап are пом оша пр and. by reducing the nominal amount 
ot the orf 957,177 ordinory shares froin £1 cach to %. each.” 


Other resolutions consequent upon the passing of the above, 
were to be submitted to separate meetings of the ordinary and 
preference shareholders respectively. А 


lu presenting the report and accounts at 
Delhi Tramways the annual meeting on June 2156, the chinr- 
and Lighting — man (Mr. А. W. Tait, C.B.E.) referred. to 
Co., Ltd. the death of Mr. T. W. Stratford-Andrews, 
who had been a director since the forma- 
tion of the company. Turning to the accounts, which were re- 
viewed in our issue of June 15th (p. 945), the chairman ка 
that the loss of the previous year had been converted into a 
substantial profit, owing principally to the fact that the year 
1:22 was not marked by the adverse circumstances Which pre- 
valed in 1021, although trade was not flourishing, and the 
effect of the increased customs duties and the exchange value 
of the rupee made themselves felt. The sale of energy Jn- 
creased by 104. per cent., while the charges remained the 
same., This increased. output enabled the cost per kWh to 
be reduced in spite of increases in the cost of fuel, Ке. The 
demand continued to grow, and over 300 people were waiting 
to be connected up. Only one of the two 150 KW Diesel sets 
was eventually installed. The second was replaced by a 435- 
KW set of British manufacture. ‘Two further 335-kKW sets 
had been ordered, one had been shipped, and the other would 
tollow in July. This plant would increase the capacity of the 
station to 2,000 kW. They hoped to dispense with the old 
steam plant when they were in a position to install further 
Diesel sets. As regarded the tramway undertaking, two new 
cars had been put into commission, and had proved satisfac- 
tory. The whole of the old stock was gradually being recon- 
ditioned, and some expense would be jncurred in the renewal 
of points and crossings and, to à minor extent, of the track. 
The advances in respect of which certain. debentures were 
issued had been герат during the усаг. 
The prospects for the current year appeared good, and if 
the political situation and the condition of trade improved, the 
business should expand. 


The directors report, according to the 
financial Press, that for the year ended 
December, 1022, the loss was £13,361, 
making the adverse balance £30,618. The 
liability for E P.P. cannot vet. be. detinitely ascertained, 
as an appeal is pending on some claims not vet adinitted. by 
the Inland Revenue authorities, but at is estimated. that. the 
ammount reserved, ге, £22,500, wall be sutherent to cover 
E P.D. to the end of the final accounting period. (September 
ath, 120) and income tax to date. The depression in the 
engineenng Industry is again reflected in the accounts. The 
large steck of submersitie pumps still in the bands of the 
Disposal Board has seriously. affected the sales of the company. 


Submersible 
Motors, Ltd. 


Мг. James Gray (ehairinan), presiding 

Madras Electric at the annual meeting on June 30th, said 
Supply Corpora: that owing to the alteration of the rupee 
tion, Ltd. basis from 2s. to ds. fd., any comparison 
wath the previous year's figures мақ mn- 

practicable. Comparing the results in rupees, however, it was 
wen that the revenue had increased. by 1H per eent., while 
the expenditure was greater by 14 per cent. The ameunt of 
energy s ld showed an increase of 145 per cent., due chietly 
to the increase in. the power load which now exceeded the 
While of the rest 6f the load. While the price of energy for 
peser purposes Was necessarily lower, the increased: demand 
during the bours of П.е toad improved the load factor, Re- 
viewing the accounts (Etre acr REVIEW, June 22nd, р. 955), 
the chairman pointed out that the pronemal Мет in the capi 
tal ере соге of £00 Wb was the purchase of the 5,000. NV 
бог aiternitor set, mentioned at the last general meeting, 
and moans extensions, The period for exchanging preference. 
&hares into ordinary shares expired on duly Ist, 122) and the 
total number of. shares converted was 46.90 During the 
year fie то терале debentures to the extent of £5,000 were 
redeers do reduce ng the outstanding amount to. £716.275. Of 
the £500 second Crepastered) debentures issued last Vear, 
£11.15» hid been re eived. up to December iH (t€ last, and 
part cf th. sas used to repay loans from the barb. ‘The re- 
turn from the conipaniyv s tramway inveetment showed an imm- 
provement, 7 per cent. having been received оп the ordinary 


shares, as compared with 5 per cent. in 1921 (both tax free: 
‘The restrictions upon increasing the numler of copsumers on 
certain districts were being gradually overcome by additional 
sub-stations. сиу was being experienced. їп obtaining 
Indian coal, but a quantity of Transvaal coal had been ordered , 
this Was expected to be more economical апа satisfactory 


The report for 1922 states that after the 


Imperial payment of interest on debenture stock for 
Tramways the whole year, and the interi: dividend 
Co., Ltd. on the preference shares for the first. ha.t- 


усаг, together amounting to £14308, a 
balance of £16,717 remains. [t is proposed to place £6.16 
to the reserve for depreciation and contingencies; a final divi 
dend at the rate of 6 per cent. per annum (ess tax) en the 
preference capital absorbs £4,500; a 4 per eent. dividend. (ess 
tax) on the ordinary shares takes £5,900; leaving £157 to be 
carried forward. ‘The company has received, in respect of its 
holding of ordinary shares m the Bristol Tramways & Carnage 
Co., Ltd., a dividend for the year at the rate cf 6 per cent., 
tux free. ‘Phe directors of the London & Suburban Traction 
Co, Ltd., state that although the traffic receipts of the opera- 
ting commpamies decreased, working expenses fell to a greater 
extent, ehowing an improved balance on the year’s workin,, 
and permitting the distribution of a dividend of 5 per cent. 
on the cumulative. preference. shares. ‘The annual meeting 
was held on Wednesday. 


The North-South Underground Fiec- 
trie Railway Ce., of Paris, reports that an 
Increase dn the passenger tratie took place 
in 122, and the rise in wages Was counter. 
balanced by the fall in the price of coal. The net. pronta 
ulnounted to 5,039,000 fr., permitting of the pivinent of a net 
rate of 12.00 fr. per registered share, und 11.65 fr. per bearer 
share. 


French 
Company. 


The Hamburg Flerated. Railway Co. pro- 


German poses to pay a dividend at the rate of 5 
Companies. per cent., out of net profits of 7.52 uulLens 


of marks m 1922, as contrasted with ә per 
cent. and 6.07 milhons in. the preceding vear. 

The Uno Klectro-Works Со. of Franktort-on-Main, states 
that it was possible to extend the business in 11532. despite the 
ditheulties in obtariing raw materials. Out of net protits of 
12.28 millions. of marks, it is intended to pay a dividend at 
the rate of 20 per cent., as contrasted with ә per cent. im t921. 

The United Aluminium Works Co., whichis a State undr- 
taking, reports net profits of 162 millions of marks for 1:62. 
as compared with 8.9 nullions in. 1921. The dividend, which 
is the first distribution made by the company, is at the rate 
of 100 per cent. on the share capital of PO аен of marks. 

The Land & Sea Cable Works Co., of Coloune-Nippes, which 
is closelv associated with the Felten & Guilleaume Co., earned 
net profits of 25.58 milhons of maiks in 12922, as compared wath 
2.21 millions in the preceding year. [t is proposed to рау a 
dividend at the rate of 250 per cent., as against. 20. per cent. 
in 1921. 

The Continental Ca, for Electrical Undertakings, of Матт: 
berg, reports net profits of 59.91 milhons of maiks for 1:022 zi, 
as contrasted with 2.91 millions in. the previous vear. The 
rate of dividend on the old preference shares of 1907 has been 
fixed at 1624 per cent., and that on the ordinary. shares at 
149 per cent. 

The C. Lorenz Telephone & Telegraph Works Co., of Bertin, 
after having written off 13.19 milhons of marks for depre- 
ciation in. 1922, reports net profits of 78.24 millions, as ewm- 
pared with 8.25 millions in 1921. It is proposed to pay a 
dividend at the rate of 150 per cent. as against 35 per cent. 
in 1921. 


Prospectuses.— Western. Electric Distributing Corporation, 
Ltd.—For the information of investors, but not for the pur- 
pose of making a public issue, a prospectus Was advertised 
in the Press last Saturday respecting the capital of this cvm- 
pany. Particulars ure given. of shares ck Were taken up 
in January last, the proceeds of which will be used to extend 
the Corporation’s sphere of operations and neyotiations аге 
now taking place, 

Tokyo | Flectric Light Co., Ltd. (Tokyo Dento Kabu-lhiki 
Калпа) Гыз week the Whiteball Trust, Ltd., bas offered 
for sale £3,000,000. six per cent. sterling bonds of. this come 
pany, at 9f per cent. According to a statement by the 
president (K. Karmbe) in the. prospectus, the company was 
established in the year 1890, and its term of extstence is un- 
limited. 

It serves an area of nearly 9,375 square miles, extending 
from the. Расе Coast to the Sea of Japan, which includes 
a population of nearly 9,100,000, of which the C.ty of Greater 
Tokyo has an area of 215 square miles, with a population 
of 3,355,000, The Prefecture of Tokyo and eleven other 
Prefe tures, including the cities of Yokohama, Yokosuka, Mave- 
bashi, Takasaki, Кили, Ashikaga, Shidzuoka, е. and other 
towns and villages scattered in forty-two districts ате uppseld 
by the company with its own power and also that of the as~ 
sociated companies. 

The company owns generating stations with equipment for 
producing: 275,900 KW, and has under construction new port 
of à capacity of a further 8,000 KW: of this ttal, 37; 9! 
kW, 312,530 kW is hydraulic, and 05,490 KW steam. The 
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company derives an additional supply from associated or sister 
companies amounting to 48,500 kW, and has the prospect 
of obtaining a further 112,900 kW from those companies 
às they also are constructing new plant. The com- 
pany's issued share capital 1з £25,800,000 sterling, of which 
£6,423,000 is still uncalled. The company 'à shareholders 
number over 21,000. The company " has never failed to pay 
a dividend in any one year during the thirty-seven years of 
its existence.” The dividends paid during the last five years 
have been as follows :—1918, 12 per cent.; 1919, 12 per cent. ; 
1920, 13 per cent.; 1921 154 per cent. ; 1922, 14 per cent. ‘The 
net profits for the half- -year ended May dlst, 1923, amounted to 
£1,393,693. The directors consider that the company's opera- 
tions in the future will continue to show progress and 
expansion. The 43,000,000 bonds are issued in accordance 
with the resolution passed at an extraordinary general meeting 
of the company, held on June 7th, 1923 

The issue is being made for the purpose of providing the 
company with the necessary suin to repay indebtedness to 
bankers and others and for the general purpose of expanding 
and enlarging the plant. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee, under Rule 159 :—- 

Metropolitan District and Lendon Elecirie Railways- £075,000 joint 
power house 4 per cent. rent charge stock. 

Cawnpore Electric Supply Corporation.— 38,507. ordinary shares of 21 cach, 
fully paid, Nos. 120,001 to 155,507. 

Shanghai Electric Construction Co.--400.000 shares of £1 each, fully paid, 
Nos. 1 to 400,000. 

The undermentioned have been ordered to be officially 
quoted :— 

Cawnpore Electric Supply Corporation.—38,307 ordinary shares of £1 cach, 
fully paid, Nos. 120,001 to 158,507. 

Shanghai Electric Construction Co. —400 000 shares of 21 each, fully paid, 
Nos. 1 to 400,000. 


J. G. White & Co., Ltd.—According to the Financier, the 


report for the year ended February 2sth states that conditions 


“under which the company operates, both at home and abroad, 
continue to be сше, with the results that the year's work- 
ing shows a net profit of £1,243, which is to be carried for- 
ward. The 7 per cent. preference dividend becomes again 
eumulative, beginning September Ist next, and six months’ 
dividend to February 28th, 1924, will become payable on July 
lst of that year, out of any profits earned. 


Crompton & Co., Ltd.—The directors report a loss of £7,185 
for the year ended March, 1923. After paying the preference 
dividend, £1,090 is to be ‘carried forward. An inprovement 
in business occurred toward the end of the year, and has con- 
tinued down to date. 


Metallic Seamless Tube Co., Ltd.— he loss on trading for 
the year 1922 was £19,410, making, according to the Financial 
Times, a total deficiency of £19,532. The reserve fund has been 
drawn on to the tune of £3,000, and the share premium ac- 
count £13,000. "The preference dividend for the six months 
to December, 1922, 18 to be paid, carrying forward £836. 


Edgar Alten & Co., Ltd.—Final dividend of 6d. per share, 
tax free, making 1e. per share. There was a loss of £15, 122 
for the year, owing to the engineering trade dispute, but 
£20,067 was brought forward, and £40,000 has been taken 
from reserve. £9,522 18 carried forward. 


Montreal Power Companies.—The Montreal Light, Heat 
and Power Co. has declared the usual quarterly dividend of 
$2 per share, and the Montreal Light, Heat & Power Con- 
solidated Co., its quarterly dividend of $1,50 per share. 


Royce, Ltd.—The Manchester correspondent of the 
Financial Times says that no dividend is being paid on either 
the preference or the ordinary shares. Last vear the loss was 
£4,241, but 5 per cent. was paid on the ordinary shares. 


Eastern Extension, Australasia and China Telegraph Co., 
Ltd.—lnterim E for the three months ended March 
3lst last of 5s. per share, free of tax. 


СИИ Power Co.—Ounarterly dividend of 2 per 
cent. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THE various handicaps which have been operating against 
activity in Stock Exchanye business during the current month 
are still present in force through most of the markets. There 
is marked disinclination on the part of the public to invest 
money with any degree of freedom in stocks and shares, at 
a time of year when modest window-dressing at the banks is 
the aim of most people; when the second instalment of 
income tax makes its demand for cash that otherwise might 
be emploved in the markete; and when the outpouring of new 
issues absorbs substantial amounts of floating capital. These 


considerations, added to the continued unsettlement abroad and 
the approach of the holiday season at home, militate against 
Stock Exchange activity. Prices, moreover, have reached 
levels tlíat appear tolerably high, and though this factor is 
of no consequence when bullishness pervades the atmosphere, 
it comes into play at a time when hesitation dogs the footsteps 
of finance. There аге a good many fresh issues still to come | 
in the near future, and those people who have money free for 
using in Stock Exchange securities are somewhat disposed to 
wait and see what may be offered by newcomers rather than 
employ their capital in existing securities. 

Adding to lists which we have recently given of various 
electrical stocks and shares on offer, it may be of service to 
set out а Lrief catalogue of some of the preference shares 
actually available at the present time. It is impossible to 
tell, from lists of quotations, whether or not shares can be 
obtained, but in the following cases there is an available 
supply to meet the requirements of buyers, and at the prices 
named :— 


Div. Usually Yield. 

Preference. 7o paid. Price. £» d 

British Elec. Traction Stk. ... sus 6 J.&D 1013 518 0 
Charing Cross Elec. nd 

' City Описана 44 Ј.& р. 43 e.d. 500 

Electric Supply Corp. бв. pd. .. 6 J.& J. par. 6 0 0 

Lanes. Electric Lt. & Pwr. m 1 Jun. & O. 24/48 515 0 

Lianelly & District : EN 6 F.& A. 20 7$ 510 0 

Midland Counties Elect. 58. pd. "e 6 M. «& 3. За. pu. 519 0 

North Metropolitan Elec. M 6 A. & О, 22 0 5 7 0 

Scottish Power к 8 F. & A. 25/3 67 0 


Holders of ти Power Electric 6 per cent. tax-free 
preference shares have been offered the right to exchange these 
into ordinary shares, and а good many have accepted the 
offer. To make the exchange entails, naturally, the venturing 
into a more speculative security, but the company is in à 
good position, and its profits are likely to improve. 

How the speculative stocks have suffered during the past 
week can be illustrated by the falls of 14 and 2 points re- 
spectively in Metropolitan Consolidated, and in District ordi- 
nary. In both, as mentioned already, a somewhat weak posi- 
tion had been built up, and it took little selling to etart a 
cruinbling of the prices. Of the Underground Co.'s issues, 
the income bonds, although the middle price is officially 97, 
can be bought at 964. The £10 shares are $ lower this week. | 

That there has been also a certain amount of investment 
selling is apparent in the fact that various Home Railway prior- 
charge securities—immune from speculative. intluences—aure 
also a point or two down. 

Rumour got abroad to the effect that & hitch had arisen 
in the implementing of the Mexican Government's proposed 
plan of settlement with its bondholders, and, despite a semi- 
oficial. denial of this report, most Mexican descriptions gave 
Way in price. The Utilities fell with the rest. Mexican Light 
preferred dropped 6, and the common shares 2. Mexico Tra- 
ways 6 per cent. bonds lost a point, and the more cheerful 
atinosphere, which had lately grown up in respect to Mexicans, 
gave place to a fresh feeling of disappointment. 

Of this week's new issues, the most important is a three 
million pounds Tokio Electric 6 per cent. debenture, offered at 
94. The prospectus showed that for 37 years the company's 
ordinary share capital had never gone dividendless. Profits 
rose substantially over the last half decade. Although not a 
inortgage debenture, the stock looked cheap and sound : There 
was a scramble for the underwriting, for expectation looked 
to see the issue promptly subscribed by the public. 

At the end of this week, it is said, the directors of the 
Madras Electric Supply Corporation will offer to the share- 
holders the company's 94.000 unissued ordinary shares. ‘The 
price will probably be about 22s. 4d., comparing with 95s. 
cumulative dividend of the existing shares. Calcutta ordi- 
nary stand at 3ls. 3d. 

The new Urban debenture has slipped back to 14 premium, 
but the ordinary shares inaintain their last week's substantial 
rise to 91. Electricity Supply shares are steady. Bromptons 
rose to 37s. 6d. City Lights went back to 2 7/16. No other. 
quotable changes have occurred in this market. 

Eastern Telegraph ordinary stock is 2 down at 1854, and 
the other members of this group are dull in tendency. The 
usual supporters of these stocks are less in evidence, no 
doubt because of the reasons set out in our opening para- 


graph. Marconis are heavy, the parent shares going back to 
43s. 9d. The final dividend is likely to be 10 per cent., making 
15 per cent. for the year. Oriental Telephones weakened to 
58s. 9d. United River Plate Telephones at 7 have lost their 


improvement of a week аро. Manufacturing shares keep their 
prices in most cases, but Siemens came on offer, and can һе 
bought at 17s. The company's preference drooped to 24s. 3d. 
Edisons are called 4s.; the preference are better at 17s. 6d. 
The 5 per cent. first debenture, now full of dividend, stands 
at 67; the last-recorded bargain was at 65 on June 1&th. 
Enghsh Electrics at 18s. 6d. are 9d. down, and the preference 
at 20s. show a small loss on the new shares being quoted at 
threepence discount. Midland Counties new preference, with 
5s. paid, stand at 4s. 9d. India Rubber shares are flat, busi- 
ness being marked as low as 118. 9d. Babcock & Wilcox went 
back to 43s. 9d., a fall of 9s. 6d., in sympathy with the general 
dulness that affected the iron and steel list as a whole. 
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SHARE LIST OF BLECTRICAL COMPANIES. 


Hows ELBOTRIOITY COMPANIES. 
Dividend. Price 


Nom. ———~ June 36. Rise or 
A 1921. 1933. 1993. fall. 
Brompton Ordinary _ _... ә 1 19 13 ц + 1/. 
Caring Croes Ordinary ies 6 9 14 118 = 
do. do. do. 4 Pref. 6 4 € 4 — 
Chelaeà  .. .. 0-0 oos 1 ` 6 10 12 =: 
City of London ... is see 1 14 15 eo -À 
do. do. 6 X Pret. ... 2 6 6 94/. — 
County of London M Ws 1 8 10 Bo = 
do. do. 6% Pret.. 1 6 € 28/.- — 
Edmundson's Ordinary .. "E 8 Nil — 2 — 
до. 6% Pret... 6 19. — 4 — 
Kensington Ordinary .. 6 10 13 94 -— 
London Electrio . ai 8 4 10 4% — 
до. до. n 96 Pret. — 6 6 6 5l = 
Metropolitan 22 ek 1 7 8 99/- — 
do. 4 Ф Pret. 1 “a € 14. | — 
Newcastie-on-Tyne Ordinary ... 1 Nib 9 i — 
do. 6 % Pret. ... 1 b 6 16/8 — 
do. 3 96 Pret. ... 1 1 1 UJ- — 
Notting Hill, 6 per cent. Pref... 10 6 6 9t — 
North Met. Eleo., 6 % Pref. ... 1 € 6 22/. — 
Urban Ordinary ... T 8 Nil — 9% — 
do. 5% Pret. г 8 % 5 44 = 
81. James’ and Pall Mall i 8 19 14 114 — 
South London  ... ase 1 т 10 112 — 
South Metropolitan Pref. 1 4 9 13 — 
Weatminster Ordinary . 8 10 13 9 — 
Whitebali Elec. Invst.. % % р, 1 701" 20. = 
Home КАПАЛ. 
Centra) London Ord. Assented Stock 4 4 74 — 
Metropolitan ace ove өөө эб + э 71 —14 
' до. District E. Und 1 8 524 — 3 
Underground Electric Ordinary 10 Nil Nil 24 — i 
do. do. "A" .. 1 Nil Nil 8/6 — 
do. do. Income Stock 4 b 917 = 
TELKORAPHS AND TELEPHONES 
Anglo-Am. Tel. Pref. ... ee Btock 6 6 106 — 
do. Det. aco ars oe и 84/6 331 = 
Chile Telephone .. se one 6 6 € 66 == 
Соба Sub. Ord. ... s s 10 7 31 74 = 
Eastern Extension e o. 10 10 10 188 = 
Eastern Tel. Ord.... 55 .. Воск 10 10 185$ —4 
Globe Tel. anà Т. Ота... .. 10 10 10 18ł — 1 
до. до. Рге!.... sis 10 6 6 111 — 
Great Northern Tel. ... -— 10 44 28 28 — 
Indo-European ..  . .. 2 10 1 804 = 
Marconi x sas 1 25 15 ak — i 
Oriental Telephone Ord. d 1 19 1% РН! + 1% 
United R. Piate Tel. ... s~ 5 8 8 1 — 1 
West India and Panama vas M Nil Nil 1/6 — 
Western Telegraph oe — 10 10 10 ш — i 
Homes AND FoREION Trams, &C. 
Anglo-Arg. Trams. First Pref. 5 6 1% з — 
до. do. 2nd Pref. B Nil б alè — À 
do. do. 6% Deb, Stock 6 5 794 — 
British Electric Traction Ord. š 4 5 154 — 
do. do. 6 % Pref. T 6 6 100 - 
Brasil Tractions... ws us 100 Nil 4 61 -3 
Brit. Columbia Elec. Riy. Pce. Stock 6 6 894 — 
do. do. Preferred T 6 93. 82$ = 
do. do. Deferred i 8 194/. 92$ = 
до. ёо. Deb. ooo ee «d «d 19 -—9 
Lond. а Bub. Trac. 6 % Pret. 1 a 5 106 — 
London United Tram. Deb. ... Боо 4 4 06 -— 
Mexico Tram. 5 % Bonds... = Nil Nil 864 = 
до. 6 % Bonds Be — Nil Nil 604 -1 
Merican Light Common .. 100 Ni Nil 844 -3 
do. Pref. ... 100 Nil Nil 604 —4 
do. let Bonds ... — Nl 6 734 -1 
MANUFACTURING COMPANIES 
Babooch & Wilcoz os ons. 1 18 3939 РАН — 1 
British Aluminium Ord. aa 1 10 6 20/9 — 
British Insulated Ord. .. — 1 18 15 as — 
Ceiienders... es >> 1 15 16 9% — 
фо. 64 Pref. See ‘ase 1 6 6 93/9 — 
Crompton Ord. e — œ 1 0 8 | — 
Edison-dwan "m 1 19 Ni 4l. == 
do. do. 6% Deb. pane ~, Boh 6 8 67 = 
Electric Construction... ont i 10 10 hig — 
Engiieh Electric .. ee, dee 1 6 6 1/6 24. 
до. do. Pref. ... NOT 1 6 6 29/- — 6d. 
Gen. Elec. Pref. .. .. ans 1 & 6 us - 34. 
do. Ord. ... Sas — 1 10 6 90/9 - 
Henley up i. Sa сюз |e 1 15 16 25 — 
do. 44 Pref. ..  .. e $ “a € 4a — 
India. Rubbet e se  „ 1 10 = tà -è 
Met.-Vickors Pref. dee um 9 8 8 3) = 
Hiemens Ord. em bse “ee i 10 ш 115 -— 
Teiegraph Com, e «= 18 0 © 2564 - 


* Dividends peid tree of Income Tax. 
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MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only genera 
and they may vary according to quantities and other circumstances 


-— m – - - er MÀ е рыбы —— + m - - 


Price | Fortnight's 
CHEMICALS, &c. June with. | Inc. or dec. 
а Acid, Oxalic ... .. . ..  .. per Ib. 614. ' ы 
а Ammonis, Sal . per ton £60 aes 
а Ammonia, Muriate (large crystal) ^ £53 | B 
a Bisulphide of Carbon eve TT. [17 TP | eee 
а Borax ... ti ib pre iv £2A i 
а Copper Sulphate oe 2 d " £26 10s, | 5: dec. 
а Potash, Chlorate... әз e. рег. 48. to 444. | s 
e oe Perchlorate eee СІ) oe 64. | e 
@ Shellac.. ... per cows. £14 10s. , Q. dec. 
a Sulphur, Bublimed Flowers Ds - £8 10s. 10. dec. 
e T Roll T" mA n £n | 10,- dec. 
а Вода, Chlorate = cae e. рег Ib. 3d. | "S 
» Crystals 25: .. рег ton £5 10s. wee 
2 Sodium Bichromate, casks eee рег lb. 46d. ms 
METALS, &c. 
b Aluminium, шеси: за si .. рег ton £115 to £120 T 
b “ wie Sap. зз .. рег ib. 1/9 to 2:6 dus 
p Babbitt's Metal a and "Anti- ‘friction Metal— 
Gradec I ... a wee per ton net #174 Ез de. 
Grade 1I ... © — T ss #126 | £4 der, 
Grade 1II... "x aT £1 de. 
с Brass (rolled metal 2 to 12” basis) ' ' per Ib. 10d. td. deo. 
€ . Tubes (solid drawn) ке a 1/0} to 1/08 T 
€ . Wire, basis ... asi ei loid. i4. dec. 
© Copper тора (solid drawn) өз „ 1/24. ИЕ 
с 4, A Pars (best vince .. рег ton £100 E 
e "T Bheet ene eee e £100 oe 
© oe Rod aoe es #100 eo 
d  , (Electrolytic) Bars — ... M £74 10s. | UM 
d [T] [TY Sheets ove oe £145 108. | ove 
d ss ә Wire Rods #4 10. ess 
d T #0 H. = mire per Tb. _ 104d. | : 
f Ebonite Rod ... T " is 3/6 i 
[1] Sheet ore eee oe 3/. i 
mg German Silver Wire 256 $$ 2s 2/3 | 
& Gutta-percha, fine ... ks E^ - 6/6 i 
h Indis-rubber, Para fine ... s. в 1/24 | 
і Iron Pig (Cleveland Warrante) ... per ton 92а. 6d. 
4 ,, Wire, galv. No. ls P.O. qual. i £25 - 
g Lead, English Pig . EN xis з £26 S. dec. 
g Mercury .. per bot. £10 to £10 5s. 22 
e Mioa (in original cases) small .. per lb. 8d. to3/- ee 
@ ee э medium... .» 4/- to N- on 
ө T large... ds 10/- to 20/- & up. a 
р Phosphor Bronze, plain castings $i 1/2 А 
Р » drawn bars and rods - 1/4 " 
э » rolled strip & sheet vs 1/34 ane 
Pp » wire ... sso FA 1/4 | n 
o Platinum T .. per og. £23 Р 
d Biliclum Bronze Wire  ..  .. per Ib. 1/14 ' 
г Steel, Magnet, in bars  ... КАВ vi 10d. ` ! m 
a Tin, Block (English) "- .. perton | £153 to £153 bs. £13 ља. to 
£13 159. deo. 
s ee Wire, Nos. 1 to 16 eee LIT per ib. 8/. ene 
Quotations supplied by 
a G. Boor & Co. g James & Shakespeare. 
b The British Aluminium Co., Ltd. b Edward Til) & Co. 
€ Thos. Bolton & Sons, Ltd. і Bolling & Lowe. 
d Frederick Smith & Co. '* J Richard Johnson а Nephew, Lid. 
e F. Wiggins & Sons. а P. Ormiston & Sons. 
f India-Rubber, Gutta-Percha and 9 Johnson, Matthey & Co., Led. 
Telegraph Works Co., Ltd. э C. Clifford & Son, Ltd. 
r W. Р. Dennis & Co. 


A Cheese Incubator.—A possible new application of elec- 
tricity is indicated in the following note froni Science :— 

Incubator chicks have long been known; incubator. cheee 
is the latest product of inventive ability in Wisconsin's (hiec 
industry. The cheese incubator is the idea of J. D. Sammuis, 
of the dairy stall of the Wisconsin College of Agriculture. ‘Ihe 
ordinary egg incubator 18 now used to detect milk uusuitabe 
for cheese making. The incubator method can be applied w 
any one of the several curd tests now in use in Cheese La toles. 
In every one of these tests, the milk samples should be kept 
at a temperature of about 100 degrees Fahrenheit to give the 
best results. A modified egg incubator is now on the market 
fur the new method. Instead of the egg trays, it i8 equipped 
with racks and glass tubes to hold the nilk samples. Berore 
the introduction of this latest method in the cheese industry, 
it was a common practice for cheese makers to hang ther 
samples on the boiler room wall, which resulted in uneven teru- 
peratures and poor. tests, 


Magnetic Separation of Coal from Slag.—.A new pro e-* 
capable of recovering fuel to the extent of 80 per cent., which 
vields a fuel with 75 per cent. of the orrinal heating Value, 
was recently outlined in the Iron Ape. ‘The system makes uw 
of the fact that the iron. pyrites in the coal changes into ferry 
oxide during combustion. The magnetic properties of these 
oxides, Which are bound to the silicates and the dime in. tor 
slag, render it possible to separate the latter from Ше cew- 
bustible matters by subjecting the residues to the action af 
highly concentrated magnetie. fields. Small coal, which 15 
often contained tn considerable quantity in the ashes, can also 
be recovered, which fact constitutes one of the main advart- 
ages, and adds considerably to the ceonumy effected. Toe 
process prowises to be an important factor in the eficiemy 
of industrial plant in the future. 
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THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 


ANNUAL CONVENTION. 


(Continued from p. 966.) 


LookixG back on the Convention week, we cannot but 
congratulate the Association on its remarkable good 
fortune in respect of the weather; June 17th was the 
first summer’s day that had been enjoyed in the north 
this year, but the 18th was wretchedly dull and damp. 
Nevertheless, the four days of the Convention were all 
up to specification, barring a slight shower or two, 
and the conditions steadily improved, culminating in a 
glorious week-end. 

Not less fortunate was the choice of meeting-place, 
for the cordiality of the welcoine offered by the Mayor 
and Mayoress of Scarborough was excelled only by their 
hospitality ; in addition to the entertainment already 
recorded, the Mayoress, Mrs. G. Whittield, on Wednes- 
day afternoon gave tea and light refreshments to those 
attending the informal meeting, and invited members 
to a dance on Friday evening. The performance of the 
lFol-de-Rols Concert Party on Wednesday evening was 
exceptionally clever and amusing, and was heartily 
enjoyed by the visitors; and in addition Scarborough 
offered a variety of other attractions, so that there was 
no excuse for boredom. | | 

On the professional side, the proceedings were equally 
satisfactory. The attendance at the meetings was parti- 
cularly good, and the discussions were well maintained. 
The papers were circulated in advance, so that after a 
Lrief introduction by the authors, the whole of the time 
could be devoted to discussion, and most of the speakers 
appeared to have perused the text before coming to the 
meeting. The informal discussion on '' The Develop- 
ment of Cooking Apparatus," which was held on Wed- 
nesday, though lively enough, fell short of anticipation ; 
it had been hoped that technical details would be dis- 
cussed, more or less ¿n camera, but the proceedings 
rather resembled a revivalist meeting at which only con- 
verted members were present. The merits of the elec- 
trical cooker were extolled, but little new information 
was forthcoming. 

At the annual general meeting it was decided that 
the Convention of 1924 should be held at Chester, of 
which city Mr. 8, E. Britton, the new president, is the 
electrical engineer; no attempt was made to follow up 
the proposal made on Tuesday, that the Convention 
should meet in London, but on the other hand, the Asso- 
ciation is not giving the cold shoulder to the British 
Empire Exhibition, and doubtless arrangements will be 
imade to enable the members to ineet at Wembley. Mr. 
S. T. Allen (chairman of the B.E.D.A. Council) moved 
that the Association should take part in a joint con- 
gress with other electrical societies at the Exhibition, 
and this proposal was unanimously adopted. 

On the whole, the Convention of 1923, besides being 
the largest on record, was one of the most successful and 
enjoyable within our recollection. , 


t yee 


Showroom and Sales Department in a Small Town. 
DISCUSSION. 


In the course of the discussion on Mr. T. Hall’s paper on 
the above-named subject (which was abstracted in our last 
issue) Мг. L. L. RoBixsoN (Hackney), said that there were 
still a great many undertakings in the country which were 
absolutely asleep and adopted the old policy of supplying 
electricity only to those. people who came and asked for it. 
They seemed to tbink that cheap electricity and a decently- 
conducted organisation at the supply end was the alpha and 
omega of the whole business. The sales and business end, 
however, was the more important now, although great credit 
was due to those who had brought generating machinery to 
the state of perfection it had now reached. Whatever could 
be done now could only result in a small reduction in the fuel 


bill, and even then generally at the expense of capital cost. The 
thing that would reduce the selling price of electricity was in- 
telligent salesinunship constantly directed to improve the: load 
and diversity factor. As to working through contractors, he 
could not help feeling that the lack of direct selling powers 
must be a handicap to such a progressive man as the author. 
After all, what they wanted to sell was not electricity, but 
the things electricity would do, i.e., service, and to sell service 
elliciently it must be sold direct. It simply staggered him to 
see all the forms that had to be filled in at Burton in order 
that the work might be done through a contractor. In his 
case, if a person wanted a cooker, he simply filled in a form 
at the showroom and the cooker was at his house the next 
day. “Then the undertaking followed up the consumer and 
saw that the apparatus worked well. With the contractor it 
was different. lie sold the apparatus and did not trouble any 
further because he knew the customer would not want 
another next week. Contractors existed simply because of the 
sleepiness of the supply people in the past, and they could not 
turn the contractor down altogether for that reason, because 
he had been a great help to the industry in the past. There- 
fore the supply people should put all the standard and easy- 
going work that did not require pushing into the bands of 
the contractors, but they must reserve to themselves the right 
to sell, wherever necessary, to keep the contractor up to the 
inark. Contractors did not adopt a nice spirit at the present 
time. They wanted everything for themselves and wanted 
people like Mr. Hall to do all the selling and take half the 
protit, whereas, in bis opinion, that half profit which Mr. 
Hall was giving to the contractor was moncy he ought to be 
spending on service. 

Mr. W. A. GiLLorT said that although the question of co- 
operation between supply authorities and contractors was a 
highly political one, the only way to succeed was to co-operate. 
It was essential to have a showroom, hiring facilities, and 
suitable publicity. The public did not know what electricity 
could do and they needed encouragement in a practical man- 
ner. The showroom, however, must be in a main thorough- 
fare and not in a back street. He was advising many cor- 
porations with regard to showrooms and he always emphasised 
simplicity in window displays. It was far better to show one 
thing well and change the window display often. He also 
alwaye made а special point of having a kitchen in the show- 
room and of showing in pence per hour, or per operation, 
what the cost was. He mentioned a busy town where 200 
electric cookers were ordered within three weeks of opening 
the showroom. 

Mrs. Alderman Hammer (На Кпеу) said it was necessary to 
educate ladies in the uses and advantages of electricity, and 
one of the ways of doing so was by good window displays in 
a shopping thoroughfare. In her own district that had been 
most successful; window dressing, however, must be simple. 
A woman was not interested in switches, fittings, and the 
internal parts of apparatus. It was necessary to be careful 
that the upparatus shown was not too clever. The thing was 
to get ladies interested in the window and a well-lighted 
window after dusk was a great opportunity, provided there 
was a good colour scheme—a good colour scheme was essen- 
tial both in the daytime and after dark. There should also 
be a statement ready of what the apparatus did and what it 
cost, and, if possible, some models at work. Another essential 
was personality on the part of the salesman or saleswoman, 
coupled with good service right into the home. 

Mr. A. H. Sanaw (Ilford) referred to his own work in con- 
nection with a showroom and wiring department, which was 
so successful that the gas company got an injunction against 
him for working it without legal powers, and it was shut 
down. That was in 1914, and the showroom was run on very 
similar lihes to the one being run at Burton by Mr. Hall. He 
did not divide any profits with the contractors, however, 
because they wanted them all and the contractors knew the 
Corporation was acting without legal powers. "Therefore, the 
contractors took their ill-gotten gains and the Corporation had 
to do the work. He had got a little out of the contractors, 
however, by having an advertising board in the showroom 
and charging the contractors a fair rent for having their 
names on it. Was the author acting illegally in sharing 
profits? He had no powers to sell and yet was sharing the 
profits on sales. The authorities outside the Administrative 
County of London were prevented from selling owing to the 
action of the contractors in getting a clause to that effect in- 
serted in the Electricity (Supply) Act of 1919, but some of the 
contractors were now sorry for the action they had taken, 
because it was curtailing their business. He had started a 
rental wiring scheme in Ilford, but there were many people 
who refused to adopt a svstem which involved a permanent 
rental scheme, although they were prepared to accept a hire- 
purchase scheme. The Corporation, however, was not allowed 
to do this and the contractors were losing business. which 
would otherwise come to them. As to working the rota of 
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contractors, his experience was that there was likely to be 
collusion af the author's scheme were adopted; he always got 
competitive tenders from the contractors nearest to the job. 
How did the author manage to hire out cookers at дв. per 
quarter? His own figure was lOs, 

Mr. F. M. [охо (Norwich) sud that to gain the confidence 
of the public was half the tattle. He did not find people 
averse to a Wiring scheme on a perinanent rental basis and he 
had wired a very large number of houses in that wav. He 
bad also lately iade а шохе as regards cooking and had been 
eurptised at the resuit. He got the idea from Mr. Robinson, 
of Hackney, of charging dd. extra per kWh for cooking, the 
apparatus being hired. He started in January this year and 
bad instaled. 1900 cookers since and had 40 waiting; they were 
being issued ut the rate of 10 per week. That had been done 
without any advertising at all, a demonstrator going round 
Immediately after the cooker was put in and seeing that 
everything was all right and that the householder understood 
it; he paid. another. visit ten days later to see that it маз 
working satisfactorily. The cookers were going mostly into 
&nall houses. where servants were not kept. and he thought 
there was а big future for cooking on those lines. The wiring 
was cub-tyre oath cable run in one length and just tacked 
up во that 16 was an easy matter to move the cooker, and it 
was possible to install the cooker and everything complete for 
less than £3. 

Mr. F. S. Grouan said be would go further than the author 
had done with regard to demonstrating to the public the 
capatilities of apparatus; he would see that tbe salesmen 
insisted that the public had what it wanted. A forced sale 
never did any go The author's employée and those of the 
tramway department should be encouraged to bring anyone 
they could to the showrooms and, if any sales resulted, the 
particular einployé should be given a commission. Was it 
Decessary to tell the customer that it took half an hour to heat 
a room by electricity? His advice was that when the heater 
was sWitched on they iot radiant heat, as from the sun, and 
the heater should be switched off when the person left the 
room. The author did not do himself justice in his balance 
sheet, because he did not take into account the additional sales 
of electricity secured as the result of the sale of apparatus at 
the showrooin. 

Mr. J. W. Burr (Swansea) thought the arrangement made 
With the contractors at Burton was most admirable, and he 
had been working on similar lines. He allowed the contractor 
the full discount, less 10 per cent., which he retained for ex- 
penses. That was, when the contractor brought the customer 
to the showroom, but even if a customer came and merely 
mentioned the name of a contractor, then the sale was credi- 
ted to that contractor. He preferred monthly to quarterly 
accounts, as one secured an additional 2) рег cent. by во 
dung. А part of the showroom should consist of a fully- 
equipped kitchen, and one most inportant point was the 
education of the consumer in economical electric cooking. He 
had found that the kWh consumed to cook the ваше amount 
of food Ey diferent people vatied between 24 and 74. He 
did not agree that the balance sheet should include the extra 
kWh sold through the additional apparatus sold from the 
showroom; the showroom ши» be run on business lines. 

Mr. S. Chug (Lincoln) suid he had been using electricity 
for cooking in his house for twelve years, and the cooker he 
was using had not cost one penny in repais during that time. 
His experience before the war led him to believe. that the 
best business would be done with those houses where the lady 
of the house superintended the cooking rather than with the 
larger houses, where there was a tendency for opposition to 
be offered to electric cooking. At any rate, à start might be 
tade with the smaller type of house. Charts at the E.D.A. 
othces reiating to London companies indicated that the cook- 
ing peak did not coincide. with the general peak. 

Councillor H. Coates (Watford) agreed as to simplicity in 
thowroom equipments; at the sume time there should be given 
коше Instruction in handling the apparatus. His wife had 
asked him specially to mention the need for showing the 
housewife how to change a fuse, for instance, because it wus 
not а very nice thing to have to go to a contractor and te 
charged 4d. for the fuse and 3s. 6d. for the man's time for 
putting ап. ° 

Mr. J. K. Brybars (Eastbourne) mid bis showroom was 
meeting With some criticisin, chictly, he was sorry to say, 
from members of the Council. He did business on similar 
lines to Swansea, te., through contractors, retaining 10 per 
cent. of the trade discount for the expenses of the showroom. 
The amount shown by the author for wages in bis showroom 
(4109) was small. The criticism levelled against his own 
showroom was that it did not show a profit, but he combined 
an inquiry office with the showroom, and hie argument was 
that an inquiry office was necessary in any case, and by shar- 
ing the expense in this way tlie loss on the showroom did not 
show up eo much. Copies of the paper should be printed and 
distributed amongst assistants and members of council. 

Councilor Gipson (Leeds) said that in his town it had been 
decided to open а showroom and a manager һай been 
appointed. In Canada and America there were washers, 
vacuum cleaners, Washing machines, &e., always on sale in 
the biz stores, and vet in Leeds, with balf a million people, 
he hid only once seen a washing machine in а shop window. 
He did not believe there were 50 wa-hing or ironing machines 
ib Leeds, and that was not as it sbould be. 


The PrestDENT at this point asked for a show of hands as to 
a reprint of the paper and the discussion, and во many bards 
went up that he said the secretary would communicate with 
all the members and ascertain the number of cop.es required. 
With regard to the paper, he emphasised the cost of market- 
ing an article. A friend of his was making a kmife-harpening 
machine to sell at оз. and he had found that it was neceesar? 
to make the machine to sell to the trade at 15. 

Mr. Hatt, in a brief reply to the discussion, said that be 
had attempted to follow the advice as to simpheity. He bad 
a room laid out like a dining room and tastefully decorated, 
and had found that that appealed to. the ladies. very nih. 
As to the legality of sharing protits, he bad not taken adver 
on the point and did not intend to unless it was forced «n 
hun. With regard to the 5s. quarterly hire rent, he did not 
expect. to offer an economic price. Не had found out what 
the Gas Department was doing in Burton and, following tbe 
lines of the gas industry, had fixed a low rental and made i 
up on sales of energy. In houses where previously 50 or 0) 
kWh per annum were used for lighting they now used from 
1.200 to 1,500 kWh per unnum With cooking apparatus. Toe 
object to aim at was to increase the service in every house, 
and his committee agreed with him that he was working on 
right lines. Heating was recognised as во useful that it pras- 
tically sold itself and required no pushing at all. 

On the motion of Ald. W. Govso_p (Mayor of West Haun, 
seconded by Alderman A. Potts (Mayor of Bolton) a hearty 
vote of thanks was accorded the author at the conclusion of 
the discussion. 
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Transmission and Distribution of Electricity by Overhead Lines. 
By J. Epwin Storr, A.M.I.E.E., A.M I.Mech.E. 


(Abstract.) 


ELECTRICITY сап be supplied in wide-spread districts at a satis 
factory price only by the extensive use of overhead construc- 
tion for transmission and distribution. Further, the inter- 
connecting of capital generating stations to effect a redu uco 
in the amount of stand-by plant can be most econonucaav 
dealt with by overhead mains, due to the reduced annuai 
charges. 

The immense importance of the latter service has called 
for a higher standard of excellence in design, water:al and 
workmanship than wus originally considered necessary for 
overhead work. | 

The proportion of capital expenditure on mains is now 
greater than on generating. plant, and witb the lesser cust 
of the latter due to lurpger sets in a smaller number of. ма: 
tions, the proportion of capital cost on mains will tend to 
become greater still. 

It is most desirable, especially in long span work, to mahe 
a detailed survey of the route from which the route plun ang 
contour line section can be made. The cost of such a surve: 
will be repaid even by avoiding one error of judginent as te 
ground clearance over knolls, and a contour line шау sbon 
possible saving by taking long spans in places over hollows 
and reducing the number of erections. 

Obviously a direct line from point to point will be cheaper 
and more satisfactory than a route with many angles. In 
practice, however, it 18 seldom possible to achieve this ideal 

In choosing a route, regard should be paid to the altitude. 
a sheltered position ig desirable where possible, in order te 
minimise the stresses under the worst climatic conditions. 

Long spans facilitate wayleuve negotiations and avoid delays 
attendant upon arbitration or reference to the higher powers 

The 33-kV transmission now in general use can be satis 
factorily dealt with by overhead. construction, but experienme 
has shown that 33 kV does not satisfactorily meet all the re- 
quirements of to-day. There is under construction in this 
country a composite line, viz., overhead with cable work, f r 
a working pressure of 66 kV, and it is probabie that te kV 
will be a more generally adopted figure because of its eco 
пошу in construction and reduced losses in transmission. 

Future development appears to be towards higher voitsges, 
and it is not unlikely that direcá current may be used [oc 
transmission work with a view to reducing line losses, im- 
perfect regulation, and other inherent disadvantages of poly- 
phase systems. 

lt is possible by careful design and construction to avc.d 
dangers from birds, snow or sleet, &toring and gales. Lanes 
can be erected to give a reliability of supply equal to catio 
work, particularly at the higher pressures deinanded. 

An overhead line, to be etlicient, must be engineered as è 
complete unit of plant, not a conglomeration of more or leas 
ill-assorted parts. No general formule can be made to appiy 
to transmission line work, and in the chowe of voltage and 
spacing, size of conductor, span lengths, &c., there must be è 
judicious compromise. 

The design of the line depends very largely upon the еп 
of span. After the size of conductors has been decided upon, 
it is necessary to fix the most economical span length. Such 
а span is that in which the saving in cost of insulators and 
that due to a reduced number of supporting etructures, 
balances with the cost of stronger and longer supports. Long 
spans should be taken particularly across undulating ccuntry 
where the contour of the line permits advantage to he taken 
of the hollow places and at the same time to keep down pue 
lengths. 
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Line supporte are required to withstand simultaneously the 
stresses due to weight of conductors and wind loading on wires 
and supports in the case of intermediate structures, with the 
tension load added for poles at terininal and angle positions. 
Intermediate masts or poles must be capable of resisting 
overturning with maximum load, the strength in the direction 
of the line being as flexible as pqssible consistent. with the 
regulations which call for a safety factor not less than one- 
quarter of the transverse loading. ‘The tlexibility provides the 
requisite. relief. froin overstress should conductors break on 
either eide of the structure. 

In intermediate positions on straight runs, the supports are 
usually made effective without the use of stays. For angle 
and terminal supports the unbalunced stresses are taken by 
etays or struts. 

Single unsupported wood poles are only suitable for com- 
paratively small loads. In exposed positions and at angles, 
stays or struts must be used. — The vertical or compressive 
loading on wood poles is negligible under the factor of safety 
now in use. 

An “А pole depends-upon one of its limbs as a compres- 
sion member for its power to resist lateral bending; the tie- 
rods and bracings by reducing the unsupported length yive 
the pole a multiplying factor for strength over that of two 
single poles. ‘This factor has deen much over-rated, due to 
erroneous conceptions of the effe. & of ground reaction in foun- 
dations. Due to the non-etfective earth support, the сошргев- 
sion member fails at a much lower figure than is given in 
tables of strength for "А poles. 

A recent design of un "A " pole in wood specially braced to 
provide stability of structure is shown in fig. 

Foundations for supporting structures are subject to the 
weight of the conductors, the support itself, and the com- 
ponent of the loading causing overturning, and ample area of 
ground surface must be provided for reaction ; this provision is 
equally important in blocks fer stay and strut foundations. 

Stability of support depends upon the nature of the soil, 
so that general rules cannot be stated. A safe rule for depth 
of pole hole is one-sixth the length of the pole, but in no 
case less than 5 feet. Wood poles in good ground under 
ordinary conditions of span length and loading will not re- 
quire special foundations, but angle poles even in similar 
ground should be carefully dealt with for stability. When 
the loading due to wind at right angles to the line is provided 
for, any other loading will come within the same foundation 
area. At angle or terminal positions the additional loading is 
taken care of by the stays, and the foundations will be required 
of such an area as will react to vertral loading only, and 
may be less than those required to guard against overturning 
at straight line positions. 

Steel masts, usually employed on long-span work, are best 
dealt with by erecting them on, or in, substantial concrete 
foundations if the ground conditions are at all questionable, 
but if the ground is normal an extended area of bearing sur- 
face will meet the needs of the loading for an economical span. 

A foundation design is shown in fig. 2, in which the earth 
plates have been incorporated. The special supports to brace 
block in fig. 1 make an alternative arrangement suitable for 
wooden nole work. 

Foundation calculations come under two terms: Compres- 
sive loading of the ground, due to resultant vertical load, and 


Dim o» 0 8 


lig. 1. 


Plana of Foundations. 


Fia. 2. 


an overturning moment which is transverse to line direction. 
The reactions to the two loadinge are the resistance of the 
ground to compression, and the weight of earth which holds 
the mast against overturning. 
In the calculations the following figures may be used for 
compressive loading : — 
TABLE I. 


Sand, marshlund or made ground .. 90 lb. per sq. in. 
Gravel, and alternate layers of loam or clay 70 Ik. per sq. in. 
k 5 5а 2 100 lb. per aq. in. 


Average values for weight of soils of various kinds and the 
natural angle of repose are given in Table II :— 


TABLE II. 
Nature of Angle of Weight, 
Boil. repose. lb.‘cu. ft. 
Dry Loam .. 409 96 
Wet Loam Yor 126 
Clay (undisturbed) | 45° 102 
Dry Gravel HE 126 
Wet Gravel ime. AR 117 


The maximum pressure on the retaining soil occurs at one- 
third of the depth of the buried portion of the pole, and it is 
this reaction which must be carefully dealt wath for satis- 
factory stability in foundation work. 

Where extensive area of base bearing is not provided an 
arrangement of side thrust blocks will provide side tearing 
surface at the place of maximun pressure on the ground. Ар 
alternative to additional work on the poles is readily secured 
if suitable stone is available; the earth filling is reinforced 
by two layers of stone laid on edge, the top layer being at 
one-third the depth of the hole, the other at the bottom of 
the hole. Each layer should be laid like road lagging, 
maximum dimensions of the pieces face to face. 

Concrete work, on cross-country routes especially, is very 
costly; the alternatives are iron base plates, extended wood 
base blocks, or slabs of stone. These are easily procured, are 
more portable than concrete aggregate, and make it possible 
in the majority of cases to employ the excavated material. 
When concrete is used a rich cement content is not neces- 
sary, as a 1—3—7 mixture has a crushing stress of approxi- 
mately 2,000 lt. per square inch, which on a 4 to 1 ratio 
gives a working stress of 500 lb. 

The effect on concrete around wooden poles should not be 
ignored; shrinkage of the wood from the wet to the dry state 
causes water space between pole and concrete, to the detri- 
ment of the life of the pole. Frost and water in such cases 
have been known to burst open the concrete blocks. It 18, 
therefore, adwisable to employ some plastic medium at the 
ground line. 

Concrete foundations should be finished above ground, to 
keep the junction line between weather and concrete where 
it is accessible for painting and the renewal of the preserva- 
tive band around the pole. The concrete top must always be 
finished to throw water away from the pole. 

Where the ground is easy to work and only single poles are 
to be erected, a drilled hole in the ground is sufficient, and 
special tools are available for this work. Special care in filling 
is necessary; poured concrete will make a sound job. 

Before tubular poles or lattice masts are erected they must 
be protected against rust and deterioration in strength bv a 
weatherproof coating; a mixture of tar and coal oil applied 
hot is an excellent preservative. Stay rods after galvanising 
should be treated in the sume wav. 

The British Engineering Standards Association has issued 
a Specification Number 139, for fir poles, and on this speci- 
fication all wood pole requirements can be based. Winter- 
felled red fir is undoubtedly the best timber for overhead lines. 
It is better practice not to drill or cut into wood poles below 
the ground line; holes in particular admit moisture and permit 
earlier deterioration by reason of the access of the moisture to 
the sappy wood under the outer or harder sheath. 

The General Post Office figures for poles impregnated with 
creosote give an average life of 30 vears, and it would appear 
that creosote treatinent is more satisfactory than copper sul- 
phate, or sublimate of mercury. 

The portion of a pole most readily attacked by fungoid is 
at the line between air and ground; the greatest stress comes 
on the pole at this point. and it 18 considered a good invest- 
ment to specially treat the poles at ground level. Coal tar 
applied hot and held in place by coarse canvas is a simple 
precaution, and can be renewed from time to time. 

A point of considerable importance in wooden pole work is 
the need for washers of large area under all bolt heads and 
nuts. They should preferably be shaped to the radius of the 
pole and of such an area as to prevent crushing the outer 
fibres of the wood. A minimum size of holt not less than j-in. 
diameter is desirable. The pole can in zinc, or a finial with a 
flange larger than the diameter of the pole top, to keep the 
weather out of the top, finishes off the pole head 1n a satis 
factory manner. 

Single wood poles are largely confined to light loading, as 
it is necessary to put in a lot of work to stabilise them. “A” 
poles have been considered greatly superior in strength to two 
single poles if given sufficient spread at the base, but recent 
tests show that a radical change in design is necessary to 
obtain the 4 to 1 strength of & single pole. 

A braced “ H” pole allows much more room for the accom- 
modation of conductor supports, and if effectively braced makes 
а very sound structure. 

It is, however, a question whether it would not be econo- 
mical to adhere to wood poles for straight-line work and 
carry out angle, terminal, and in fact anv special work in 
fabricated steel sections or tubular poles. The steel structures 
can be designed with a confidence in the calculated stresses 
that is not possible with wood poles. 

Section masts or poles should be introduced in long lengths 
of straight line to provide for the jointing of conductors and 
to stabilise the line; the distance apart will depend upon the 
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size of conductors and the maximum length in which they 
can be supplied. As a guide, for a 0.1 sq. in. conductor line, 
2.00) yards between such anchor masts would be satisfactory. 
For cross-country lines the economical span is from 70 to 80 
yards for single wooden poles, and from 120 to 130 yards for 
be A ee poles. 

Steel poles are being extensively used for long span work 
and higher-voltaye lines. The higher cost of the individual unit 
is compensated for by a longer life und reduced number of 
erections. Better use is made of the material employed, and 
а closer factor of safety can be worked to than for wooden 
poles. 

Steel erections may take the form of tubular poles, or a 
multiple of them as for wood poles, lattice work masts, or 
speciaily constructed masta, such as, for instagce, the Kay 
towers. 

Tubular poles are more pleasing in appearance, particularly 
in street work, but are not so economical as lattice structures 
for cross-country Work. Lattice masts are easily climbed, and 
are not recommended for etreet work, where an efficient anti- 
climbing. guard detracts from the appearance of an otherwise 
normal job. 

Alternative designs of steel masts are available for street 
work where a standard tubular pole is not of вийймлеп& 
strength, and can be made up for any loading conditions, 
and for erection. without stays. 

Lattice steel masts made up of standard steel sections are 
very economical in weight. of material, and are easily trans- 
ported in sections of two or three lengths for bolting together 
on site. 

In lattice work the minimun thickness of metal should be 
not less than 4 in. for main members, and 3/16 in. for top 
bracings; minimuin size of bolts or rivets, $ in. 


(To be concluded.) 


Annual Meeting. € 


The report of the Council for the year ending June, 1925, 
shows that the total number of municipal electricity under- 
takings on the membership roll is 208, representing a total 
population. of 19,807,460, and over 81 per cent. of ll the 
undertakinga eligible for election. There are six standing 
committees, and two special committees, besides which the 
Association is represented on a large number of committees 
and panels of the British Engineering Standards Association, 
on a Joint Committee of the I.M.E.A. and the B.E.A.M.A,, 
on the E.D.A., the Electric Vehicle Committee, &с. A mass 
of information is given in the report regarding the work uc- 
complished by these and other bodies. ‘The accounts show 
total income £2,005, expenditure £1,516, leaving a surplus of 
£547. The surplus assets amount to £1,915. 

The annual general meeting was held on Friday, June 
Mnd, when the following officers and Council were elected :— 
President, Mr. 8. E. Britton (Chester); Vice-President, Mr. 
W. €. Р. Tapper (Stepney); Past President, Lieut.-Col. W. A. 
Vignoles, D.S.0. (Grimsby); Hon. Solicitor, Mr. P. M. Heath 
(Manchester); Hon. "Treasurer, Mr. H. Faraday Proctor 
(Bristol); Hon. Secretary, Mr. A. C. Cramb (Croydon). 

The new members of Council elected were as follows :— 
Large towns, population over 50,000: Engineers, Mr. A. S. 
Blackman (Sunderland); Mr. A. J. Fuller (Fulham); Mr. S. L. 
Pearce, O.B.B. (Manchester). 

Small towns, population under 50,000:—Engineer, Mr. 
А. W. Barham (Watford). 

Committee representatives: Councillor G. Billington (Sal- 
ford): Councillor H. W. Thickett (Grimsby). 

A hearty invitation from Chester to hold the next Conven- 
tion there was accepted. 

A resolution put forward by the Council that in view of the 
fact that the expenses of the Electricity Commissioners had 
been settled by A ct of Parlmimnent the question could not be 
recons.dered until. further legislation was proposed was 
accepted without discussion, At the last annual meeting a 
res ипол Was passed expressing the opinion. that the ex- 
penses of the Commissioners should be a national charge, and 
the resolution now accepted was the result of the Council's 
consideration of last. vearsa resolution. 

Mr. L BL RonissoN (Hackney) asked for some information 
In connection with the report of the Electrice Vehicle Com- 
mittee, аз to the reason for the abandomment of electric dust 
carta at Edmonton. Mr. E. E. Howpirv (Hon. Secretary of 
the du QN replied that the whole of the facts were being 
кепе into by the committee. So far as his information went 
if Was а matter of direct labour as against contract labour. 
Mr. Nicnors Moore end he had heen meeting the same 
difhcultv at Newport, and the sue there was between direct 
an l contract hibeur. He had made the suggestion to his com 
mittee that the Corperation should provide the vehicles and 
a contractor provide the labour 

Mr C Ti rsnrio CE vneimouthli) moved a resolution that the 
IME А. representative should not be withdrawn from the 
I EE. National Proving House Committee. He said that 
inferior materiais were often used in wiring premises in small 
towns where the local authorities had not the opportunities 


for testing the materials which existed in the larger towne, 
and he hoped the I.M.E.A. would continue to co-operate with 
the I.E. E. Committee. The. Hon. Secretary expiained. thait 
the I.M.E.A. had not felt disposed to continue to particip ite 
in this scheme for the moment, because 1¢ appeared that the 
scheme as put forward by the T.E.E. contemplated an erx- 
penditure of £2,000 per annum, all of which would be 
expended upon staff and offices and none of it upon. actual 
work. The I.M.E.A. was fully syinpathetic witb the idea of a 
national proving house. The resolution to keep the I.M ЕА. 
representative on the Joint Conunittee was approved, this nct 
committing the I.M.E.A. to any share of the propused expendi. 
ture. 

This closed the discussion on inportant points arising out 
of the annual report and accounts, which were then adopted. 

On the motion of Mr. S. Т. AtLEN (Wolverbamnpton), who 
is also chairman of the E.D.A. this vear, it was referred to 
the Council to consider means for taking part in the various 
electrical functions which are to be held at the British Empire 
Exhibition at Wembley next year. 

Mr. A. J. C. be Rexzt moved that the Council take into 
consideration the question of electing members of council on a 
“units output” basis instead of upon a “ population ” bası, 
his reason being that many вті towns had a very large out- 
put and came within the category of large towns for thi« 
purpose. They had difficulties peculiar to. themselves and 
should be represented more largely, so that these could. te 
brought forward, The motion was seconded and carried. 

Mr. T. Rorks asked that there be added to the resolution a 
statement asking the Council to consider the election of three 
vice-presidents instead of one, there being no senior vice- 
president, but the Council making a selection of the president 
from the three vice-presidents. ‘The proposal was defeated, 

Votes of thanks to the various people who had cantributed 
to the success of the convention were cordially passed, as were 
the usual votes of thanks to the President and Council and 
honorary officers. 


Annual Dinner. 


The annual dinner was held at the Royal Hotel on Thur-day 
evening, June 21st; Tuecut.-Col. Vignoles was in the chair, and 
the whole of the available space was occupied by membere 
and guests, there being more applications for seats than could 
be met. 

After the toast of * The King," Mr. B. Longbottom (chair- 
man, B.E.A.M.A.) proposed “The Incorporated Municipal 
Electrical Association," remarking that the two bodies were 
co-operating with mutual goodwill; the I.E.E. conditions of 
contract covered legal requirements, and the Joint Committee 
of the I.M.E.A. and the B.E.A.M.A. had standardised echedules 
of guarantee and performance, which covered the technical 
side of their transactions, thus bringing about a unique pusi- 
tion in industry. llis association was about to invite the 
municipal undertakings to become associate members of the 
Research Association; the greatest field for research was tt at 
connected with underground cables, and tte work already ac- 
complished represented a saving estimated at £200,000 a year. 
Referring to the appeal of the President for support to the 
electrical display at the British Empire Exhibition, he said 
that the manufacturers’ best efforts would fall sbort if nct 
supplemented by such an exhibit as that contemplated by 
the British Electrical Development Association; such exhibi- 
tions could be held but seldom, and if finance committees 
would put forward this view, they could make the collective 
display a success. He concluded with a special appeal to the 
chairmen and chief engineers, for a true appreciation of the 
status of the electrical engineer; manufacturers realised that if 
they would keep the best brains in their service, they must 
pav for them. Only by paving a fair remuneration could ther 
hope to obtain the right type of men. 

The toast was coupled with the name of the President, and 
accorded musical honours. Responding, Lieut.-Col. Vignes 
said that the influence of the Association was constantly in. 
creasing: during the war its constitution was changed, its 
members becoming undertakings instead of individuals, and 
the whole of its work was now directed entirely to the bene ‘it 
of the undertakings. During Mr. Roles’s presidency by-laws 
were drawn up, committees were appointed, and the organa- 
tion was got into working order. The committees did ti err 
work before the Council met, and the chairmen of comnutttces 
relieved the hon. secretary of much of his burden: thus the 
efficiency of the Association was being increased. The atter l 
ance at the meetings had been very good—their саси «tions 
had been based on à demand of 400, but the actual load was 
33 per cent. more. 

Ald. W. Walker proposed "' Our Guests and ladies," ex 
pressing the gratitude. of the Association to the Mayor ari 
Mayoress of Scarborough for their hospitality and there e r 
pany at meetings, as well as to the Town Council, and the 
Mavor and Mayoress of Grimsbv.. The Mavoress af Sar- 
borough (Mrs. Whitheld) responded in the absence of the 
Mayor, expressing their. pleasure at having so ираг a 
body at Scarborough. The Mayor of Grimsby also гере] te 
the toast, remarking that Grimsby was proud of Taeut € 1 
Vignoles, and highly appreciated his work: 
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THE TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION.—I. 


ANNUAL CONGRESS. | 


Swansea was the locale of the fifteenth annual con- 
gress of the Tramways and Light Railways Association, 
which opened on Wednesday, June 20th, and was con- 
tinued on the following day at Mumbles Pier. Fine 
weather prevailed for the visit, and delegates saw in 
the Mumbles Railway one of the two oldest railways 
in the country, whilst excursions into Gowerland 
enabled them to view some delightful coast scenery. 

With fine weather and an incoming tide, the Swansea 
Bay was looking at its best when the delegates arrived. 
At the outset Mrs. Norman Tegetmeier presented the 
Mayoress of Swansea (Mrs, D. J. Davies) with a choice 
bouquet, and then an official photograph of the delegates 
was taken. 

In the Congress room, Mr. C. G. Tegetmeier (chairman 
of the Council) presided, and was supported by the mem- 
bers of the Council and the secretary (Mr. A. de Turck- 
heim). The Mayor of Swansea (Ald. D. J. Davies, 
J.P.), who was supported by many members of the Cor- 
poration, extended a civic welcome to the delegates. 
The chairman returned thanks for the greeting, and 
the business of the annual general meeting was then 
commenced. 

The chairman proposed the adoption of the report and 
statement of Mr. C. J. Spencer, O.B.E., 
M.I.E.E., seconded, and the report and balance-sheet 
were approved. 

The six members of the Council retiring by rotation 
were Mr. Tegetmeier (chairman) and Messrs. А. W. A. 


accounts. 


Chivers, J. A. Forde, P. M. Rossdale, W. G. Verdon- 


Smith, and J. С. Whiteley, and the Council unanimously 
recommended the following members for election :— 
Messrs. L. E. Harvey, general manager Ilford Cor- 
poration Tramways; H. Holliday, general manager, 
Rhondda Tramways; H. L. White, general manager, 
Great Grimsby Street Tramways Co.; ond E. R. 
Soames and W. S. Wreathall (British Electrical Federa- 
tion). There was one vacancy, and the chairman said 
he thought he was anticipating events when he said 
that that vacancy would be filled by the appointment of 
Mr. Verdon-Smith ; they would be pleased to know that 
he had signified his willingness to accept the chairman- 
ship of the Council, which would be made vacant by his 
(Mr. Tegetmeier's) retirement from the Council. 

Ald. R. A. Smithson (Leeds) seconded, and the Coun- 
cil’s recommendations were approved. 

The auditors were also reappointed. 

Mr. Verdon-Smith proposed the thanks of the Asso- 
ciation to the chairman for his valuable services to the 
Association during three periods as member of the 
Council and during the past three vears as chairman, 
and said he believed it was the intention of the Council 
to invite Mr. Tegetmeier to become a vice-president of 


the Association and so continue to have the benefit of 
his accumulated experience. 

Major Coutts (Paisley) seconded, and the motion was 
carried by acclamation. 

Mr. A. W. A. Chivers, London (inember of the Coun- 
cil), then read a paper on ‘* Tramways and Some of To- 
dav's Problems," and a discussion followed. After- 
wards the delegates were entertained at luncheon in the 
Pier Pavilion by the Swansea Improvements and Tram- 
ways Co., Mr. С. С. Tegetmeier, the chairman, pre- 
siding. 

The afternoon was spent in a charabanc drive through 
tlie peninsula of Gower. 


In the evening a large gathering sat down to dinner 
at the Hotel Metropole, at the invitation of the Mayor 
and Corporation of Swansea, his worship being sup- 
ported by Mr. Emile Garcke, Мг. C. G. l'egetmeier, and 
others. | 

The Conference was resumed on Friday morning, when 
Mr. W. E. Ireland, O.B.E., M.I.Mech.E., introduced 
his paper on '' Tramway Rolling Stock," which was 
followed by a discussion. At the invitation of the 
Swansea Harbour Trustees, the gelegutes took luncheon 
at the Hotel Metropole. 

In the evening the proceedings were brought to a 
close with a dinner given to the members by the presi- 
dent (Mr. Emile Garcke) aud directors of the British 
Electrical Federation, at which were present Mr. George 
Roberts, M.P., the Mayor and Mayoress of Swansea, Mr. 
C. G. Tegetineler, Sir John and Lady Timpson, Mr. 
Verdon-Sinith, and others. Proposing the toast of '' The 
Association," the chairman said the industrial] and 
social conditions of the world demanded their most 
careful consideration. The attitude of the working 
classes with regard to social questions had undergone 
radical modification, and the present relations between 
labour and capital were too unstable to continue for long 
without further changes. "They were moving towards a 
higher order of social organisation, for the realisation 
of which mankind did not yet seem to possess the 
requisite culture. 

The health of Mr. David Janies, manager of the 
Swansea Tramways, who carried out the local arrange- 
ments, was drunk with musical honours. 


Annual Report. 


The report of the Council for the year 1922 showed that the 
revenue was £703 and the expenditure £846, leaving an adverse 
balance of £43, by which the surplus assets were reduced to 
+050. 

Proposing the adoption of the report and statement of 
accounts, the chairman said that foremost among the matters 
dealt with by the Council during the past year had been the 
establishiuent of а permanent research committee composed 
of members of the Council, with power to appoint sub-com- 
nmittees consisting of technical experts whether members of 
the Association or not. It was proposed to delegate to the 
committee the initiation and consideration of technical ques- 
tions affecting the progress and welfare of the industry. ‘The 
first matter to receive the attention of the committee was the 
question of the desizn and construction of tramway rolling 
stock jn co-operation with a commiuttee.of the Municipal Tram- 
ways Association. Meetings had been held in London, Edin- 
burgh and Newcastle, and with the assistance of various 
tramway managers much valuable information had been col- 
lected. Last year he had told them that there was a committee 
of the Association considering the advantages and disad- 
vantages of the slipper type of trolley collector gear. At the 
request of the Ministry of Transport the earlier investigations 
were continued, and in November last the committee made an 
exhaustive report on the subject, a copy of which was avail- 
able to members. The several conclusions of the committee 
were to the effect that the slipper-type of collector was still in 
an experimental stage and that so far it presented no substan- 
tial advantages, whereas evidence went to prove that it 
caused increased wear on the overhead wire and fittings. The 
Cominittee on Steel Rails, to which he had also referred last 
year, was still continuing its labours, and had extended its 
inquiries to American and Continental users of rails. In the 
meantime the British Engineering Standards Association had 
made a change іп its specification and a further report from 
the Cominittee might be expected shortly. The severe com- 
petition which many undertakings were experiencing from 
motor omnibuses, largely of the type known as '' jitnevs," had 
engaged the attention of the Council. A Departmental Com- 
mittee of the Ministry of Transport waa sitting to consider 
the whole question of the licensing and regulation of hackney 
vehicles, and they had asked for the opportunity of placing 
before the Committee their views with regard to the question. 
They had pointed out the numerous obligations which Parlia- 
ment had imposed upon tramway undertakings as a con- 
dition of granting them the necessary statutory powers, and 
emphasised the fact that oinnibuses did not incur any of those 
obligations. They had urged that on any application for a 
licence to ply for hire with a motor omnibus within a district 
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eerved by а tramway the tramway undertakers should be en- 
titled to make representations to the licensing authority with 

ard to their cham for special consideration with reference 
to its statutory urdertiking. It was fairly certain that tram- 
way econonnes would prevent many undertakings fiom re- 
verting to their statutory maximun fares on December, 1924, 
and unless the Govermnent dealt with the matter in the mean- 
tune, or gave some assurance that it would be dealt with, tram- 
way undertakers would be faced with the necessity of promot- 
ing private Bills in. Parhaiment before November of this vear 
in order to obtain the Royal Assent before the expiry of the 
194) Act in December, 1024. 


NEW ELECTR(CAL DEVICES, 


AND PLANT. 


Readers are invited ta submit particulars of new or improved devices 
and apparatus, which will be published if considered of sufficient 
1^terest. 


FITTINGS, 


The '* Ebacol ” Cable Joint Box. 

The © Ebocal"' Joint box, illustrated in fig. 1. is made in 
halves, and is cylindrical in shape, the two parts being held 
together by means of four bolts fitted irto substantial lugs. 
At each end there is a specially-shaped siot to receive the 
gate-end and gland, these slots locking the wands immovably 
in line with each other. The box itself and also the gate- 
ends and glands are of cast steel, while the earthing disks are 
of cast brass. The only nuoportant part of the box is 
the earthing strip of copper, which is on the outside for easy 
inspection, and is bolted to the earthing disks at either end. 

In making a joint the procedure is very simple. The armour 
of each cable is clamped in its sland, and the cables measured 
to enable each gate-end to fit into the slot provided for it in 
the end of the box. The cores are then connected and the 
joint completed before the box is put together and closed. It 
will thus be seen that the whole operation of making the joint 


batteries. It is claimed that this entirely eliminates the hum. 
ming and other noises which prevent the direct application 
of an ordinary lighting supply to the plate. ‘The appliance i$ 
illustrated in fir. 2. It consists of a drawn-stee] case measur- 
ing 10} in. by 71 in. by 3} in., containing three condensers, 
four choke coils, two lamp sockets, a double-pole push button 
switch, and end panels mounted with the necessary sockets 
und connecting plugs. lamps similar to those used on the 
house сии are inserted in. the sockets upon the appliance. 


Fia, 23.—'Tur. " Stere " D.C. " SMOOTHER." 


If the low-pressure accumulator of the circuit) on which the 
" smoother "" is used is earthed, a condenser should be put in 
series with the earth. 


A Motor Terminal Box. 


A new pattern of terminal box for employment with motors 
his been introduced by Mrssrs. C. A. Вехи, Baier & Со, 


Fio. 1.-- Tur 


“Квас” Joist Box. 


is carried through outside the box. The latter is provided with 
plugs to enable it to be filled. with compound. Mechanical 
connectors and also spacing preces are supplied for the cores. 
The " Ebacol " Joint. box is made by Messrs. EDMISTON, 
Brows & Co., Ltb., 219, St. Vincent Street, Glasgow. 


The ** White Мазда” Lamp. 


A new obscuring medium to tone down the glare has been 
emploved in the 7 White Mazda " lamp now bemg produced 
by tne. Biata TuowsosHotcstoN Co, Lr, Crown Louse, 
Aldwych, W ЄС? The lamp, which is of the ordinary gas- 
filed type, has its exterior. coated by means of a special 
enameian,g process, GIVING jt a permanent fish equal to that 
eb opa! gass, and at a dower cost. As the surface is smooth, 
dust wall not collect upon the kamp. The density of the 
епаше can be ушей as required, 


The ** Sterling ” High-pressure ** Smoother.” 


Tur. Sirio Trirruosr & Erreric Co., Ltn., 212, Totten- 
hain Court Road, WOL has introduced à" moother ® to enable 
users of valve recetrvitit mets employing plate potentials of from 
beo to aw V to utilise an ordinary d.c. карру in heu of dry 


Fio. 3.—Moron 'Гыпмтхм. Bos. 


L.tp., Hope Street Lane Works, Cardif. A box of this tsje 
is illustrated in fg. 3, this particular example having been 
designed for a 100-h.p., 3-phase, 500-V machine. The boxea 
are designed for a maximum of 100 h.p.. and the patent 
" Ellison " cable cones аге desiyned to take Wire-armoured 
cables of external diameters up to 24 in. These cones consist 
of three parts. One cone with a short taper 18 placed. with 
its apex tlirouzh. the hole in the box, and is provided w th 
an earthing lug. The second cone has а large taper and зз 
placed over the insulation with the apex away from the box 
this also has an earthing lug. Over the second cone another 
is fitted, the armour wires being between the two cones and 
gripped by means of a cast iron clamp fitted upon studs pro 
Jecting. trom the box. ‘The first and second cones аге belted 
tovether through the earthing lugs. The cones can be Drud 
over a wiped joint if this is emploved, or one of the cora 
imay be wiped on to the lead. The cones nre grooved at 
regular intervals to facilitate cutting to secure the corre t 
bore. A number of variations in the use of these cones vai 
suggest themselves. The conductors are taken to cable [E 
on the front of an insulating base and the motor connections 
are taken from corresponding lugs fitted at the rear of the 
base. The box itself is of cast-iron and Weighs 25 Ib. when 
assembled. j 
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INDIA’S BLECTRICAL IMPORTS, 


Tue wonderful potentialities of Bombay as an industrial centre 
have recently been reviewed in the annual report of that 
Presidency. On the success of the hydro-electric scheme that 
is already working it is unnecessary to dwell. Two others are 
in hand, whilst six sites for power stations have been ex- 
amined and found suitable. So extensive are the hydraulic 
resources of the Western Ghats that a further fifteen sites are 
reported by the Government survey to be worth detailed in- 
vestigation. The Koyna river project, which will have a head 
of 1,600 ft. and develop 225,000 kW continuously, 1s described 
as by far the most promising in Bombay, and among the 
largest continuous power sites in the world. 

In Bombay jteell, says the report, there is a persistent 
demand for all the electric power available or likely to be pro- 
duced in the next decade, merely for the conversion of the 
existing plant to more economical methods of working. 

The March issue of the monthly statement of the sea-borne 

trade of British India, which has just been published, dis- 
tnguishes the chief countries of origin of Indian imports from 
oversea of certain iteins, though not of во many items as the 
annual statement which will be issued later. Nor are so many 
cf the participating countries mentioned, vet it is interesting 
to have information thus early of the trend of India’s foreign 
imports of electrical and allied material during the financial 
year ended in March last. ‘The figures are as follows :— 


1921-22 
£ 


- & 
Control and switchgear— 
Total 153,000 — 148,000 — 5,000 
Electrical generators— 
Total 798,000 338,000 — 460,000 
Electric motors— 
Total 1,497,000 816,000 — 651,000 
T ransformers— 
Total 160,000 203,000 + 43,000 
Turbo-generating seta— 
Total 124,000 142,000 + 18,000 
Other electrical machinery-- 
Total 1,166,000 | 969,000 — 197,000 
Total electrical. machinery— 
Total 3,899,000 2,617,000 —1,982,000 
From United Kingdom 2,957,000 2,006,000 — 951,000 
.. United States 815,000 386,000 — 429,000 
,  Ootber countries 127,000 | 995,000 + 98,000 
Electric fans and parta thereof— 
Total 550,000 309,000 – 941,000 
From United Kingdoin 183,000 — 139,000 — 44,000 
„ Italy ps 146,000 95,000 — 651,000 
4, United States .. 206,000 57,000 — 149,000 
Electric wires and cables (rubber insulated)— 
Total 348,000 285,000 — 63,000 
From United Kingdom 291,000 242,000 — 49,000 
» Japan m" 2,000 2,000 — 
;, United States ... 48,000 6,000 — 42,000 
Ditto, insulation other than rubber— 
Total 601,000 385,000 — 216,000 
From United Kingdom 554,000 354,000 — 900,000 
, United States ... 34,000 20,000 — 14,000 
Telegraph and telephone wires and cable— 
Total 13,000 16,000 + 3,000 
From United Kingdom 13,000 16,000 + 3,000 
Bare copper wire (electrolytic)-— 
Total 194,000 83,000 — 41,000 
From United Kingdom 76,000 59,000 — 17,000 
», United States ... 41,000 9,000 — 32,000 
» Japan  .. E 3,000 —  . 8,000 
, Holland TA — 10,000 + 10,000 
Telegraph and telephone керй 
Total 50,000 47,000 — 3,000 
From United Kingdom 40,000 36,000 - 4,000 
, Sweden 8,000 — — 8,000 | 
»» Japan  .. E 1,000 — — 1,000 
,. United States ... 1,000 10.000 + 9.000 
Electric glow lamps— 
Total 943,000 — 180,000 — 63,000 
From United Kingdom 123,000 80,000 — 43,000 
», Holland 60,000 45,000 — 15,000 
, Japan ... 2,000 1,000 ~ 1,000 
,, United States aa 10,000 3,000 - 7,000 
s,» Germany 19,000 — — 19,000 


1022-23 Ine. or dec. 


1021-02 1929-08 Inc. or dec. 
‚ & & & 
Electric lamps, other sorte— 
Total 36,000 54,000 + 18,000 
From United аа 20,000 23.000 + 3,000 
» Holland 3,000 3,000 — 
„ Japan  .. das 3,000 3,000 — 
» United States ... 2.000 11,000 + 9,000 
» Germany 5,000 — — 5,000 
Batteries— 
Total 21,000 21,000 — 
From United Kingdom 12,000 7,000 – 5,000 
» United States ... 9,000 11,000 + 2,000 
Carbons, electric— 
Total 5,000 5,000 — 
From United Kingdom 4,000 4,000 —. 
» United States ... 1,000 1.000 — 
Accumulators— 
Total 84,000 27,000 — 57,000 
From United Kingdom WALLI 20.000 -- 58,000 
» United States ... 9,01 7,0040 + 2,000 
Condensers, elect гс 
Total 20) — — 500 
Честе lighting accessories and fittings— 
Total 302,000 111,000 — 191,000 
From United Kingdom 255,000 84.000 — 171,000 
» United States 26,000 5.000 — — 9L,O00 
Electricity meters— 
Total 76,000 63,000 — — 13,000 
From United Kingdom 00,000 500,000 — 10,000 
», Switzerland 6,000 — — 6,000 
» United States ... 5,000 39,000 — 2,000 
Electro-medical apparatua— 
Total 7,000 4,0000 = 3,000 
Switchboards other than telegraph and 
telephone— 
Total 135,000 64,000 — 71,000 
From United Kingdom 110,000 56,000 — 54,000 
», United States ... 22.000 6,000 -- 16,000 
Other electrical goods and apparatus— 
Total 1,457,000 475,000 — 982,000 
From United кы 1,006,000 329,000 — 677,000 
», Italy 15,000 7,000 — 8,000 
» Jaüpin  .. 23,000 92.000 — 1.000 
», United States ... 316,000 31,000 — 345,000 
Telegraphs, materials for construction and 
accessories other than electrical— 
Total 42,000 10,000 — 32,000 
Telephones, materials for construction and 
accessories other than electrical— 
Total 271,000 145,000 - 126,000 


THE ELECTRICAL CONTRACTORS' 
ASSOCIATION. 


Aunual Meeting. 


THE annual general meeting of the Electrical Contractors’ 
Association, Inc., the National Federated Electrical Associa- 
tion, and the N.E.C.T.A., Ltd., was held on June 20th. 

The president (Mr. Marryat) occupied the chair, and in bis 
speech said that the past year had been marked by a depressed 
state of trade, but towards the end of it an improvement 
became noticeable. A feature of the situation was the severe 
competition of '' mushroom "' firms, and the practice of under- 
cutting prices to cost value, and below, in order to secure 
business and keep men in employment. The Association had 
developed considerably during the year, and he (the speaker) 
had visited many of the provincial centres. He found that 
the activities of branches and the interest taken by members 
in the work of the Association depended very largely upon the 
energy and aptitude of local officers. He strongly recommended 
that all officers should be elected by ballot from nominations 

exceeding the number of vacancies. The acquisition of better 

remises at the Institution Building, Savoy Street, Strand, 
ad added considerably to the prestige and status of the As- 
sociation, and had brought it into closer touch with allied 
organisations and professional electrical people generally. The 
move had been carried out by the secretary with little inter- 
ference with business. The annual dinner was honoured by 
a long list of distinguished visitors, and the amount of atten- 
tion given the function by the electrical Press had afforded 
the Assooiation much valuable publicity. 

At the commencement of the year the Council appointed 
Mr. Bertram Arnold solicitor to thé Association, and he had 
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'rformed his duties satisfactorily, having dealt with many 
m matters in which the Associat;on'8 objects had been ob- 
tained. without litigation. The Council had sought co-operation 
between the municipal electricity. departments and members 
In the matter of municipal trading; a standard scheme had been 
drawn up, and draft agreements were in course of negotia- 
tion. The articles of association had been revised, and awane 
the approval of the Council prior to submission to a general 
meeting. Every possible support had been given to the scheme 
of the Institution of Electrical. Engineers for the voluntary 
registration of contractors, and the Association bad secured 
adequate representation upon the Registration Authority. 

The committe appointed by the N.E.C.T.A. in conjunction 
with the E.C.A., to deal with the trading policy of the Asso- 
ciation, had issued ats report, and this bad been received 
favourably by the Press and other trading associations. ‘The 
agreement with the Cable Makers’ Association, with reference 
to rubber and main cables, hud been renewed in a form offer- 
ing. the improved advantages to members. ‘Lhe preferential 
discount to re-seilers, under the agreement with the Electric 
lamp Makers’ Association, had been increased from 24 to 5 
per cent.; à Dew agreement Was at present in. negotiation. 
Other agreements had been renewed or were in course of 
negotiation, and the trading position of the Assocation was 
never better, nor the prospect so promising. as at present. 
The Association bad adopted a sign for use on stationery, 
&c., which would serve as a mark of good workmanship, and 
as а distinction from non-members. ‘The Propagandist Coni- 
mittee (now called the | Development Committee ') had been 
very active amongst non-members. This Committee had again 
brought the " guarantee of work " scheme before the Council, 
and he regretted that it had not been adopted, because he 
believed. that it offered the most promising, econotnical, and 
effective method of protecting members against irresponsible 
competition. As a mark of appreciation, the Association's 
subscription. to the Electrical Development Association. had 
been greatly increased; in return it was hoped that certain 
specific advantages would be gained. During the year a 
number of cases of trade abuses had been dealt with. 

The Association's. relations. with labour had. remained on 
a most frendly footing, proving the effectiveness of the 
Whitley system. The Council took care to preserve untar- 
nished the Assuciation'8 reputation for honourable and straight 
dealing. The national sliding scale agreement had been loyally 
supported by members, and had worked well. А reduction 
of wages of 10 per cent. in anticipation of the sliding scale 
ugreement had been agreed, and both men and masters had 
shown a desire to appreciate each other's point of view. The 
subsidy fund had been maintained, and it was proposed that 
the subscription to this fund should be continued at a reduced 
rate When the initial three years had expired. The Committee 
dealing with apprenticeship questions had not laid down a 
scale of wages, but confined. itself. to recommendations re- 
garding wages. This Committee had dealt actively with the 
question of the training of apprentices, and had instituted 
inedals for boys emploved by members who did best jn passing 
examinations reccemmended by the Association. 

Mr. Marrvat paid a tribute to the assiduity of the members 
cf the Council, and in conclusion. defined the problems which 
required the most. urgent attention. as:--G) The extension of 
the trading agreements upon the lines of the declared trading 
policy; (и) the increasing competition of small and. irrespon- 
sible frins, Which could only be partially met by voluntary 
registration; and (iu) the formulation of an active policy of 
co-operation with electricity supply authorities in the develop 
ment and use of electricity. 

The announcement was made that Mr. Robson, of New- 
castic-upon-Tyne, had consented to act as president for the 
ensuing vear, and that Mr. Walter Riggs had accepted the 
postion of vice-president. Both of these gentlemen addressed 
the meeting. 


PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter.) 


Radio. Broadcasting.- On June. 19th, Mr. FRANK Gray 
asked the Postinaster General whether adequate provision by 
conditions and otherwise had been made in connection with the 
new ozh power radio station in. Wiltshire about to be erected 
by the Marconi Co. so that it nought be so designed. and used 
as to prevent interference with broadcasting. 

“г L. WortHisatos-Evass replied. that the conditions on 
Which the new stations would be worked had not yet been 
setted, but such steps as were possible would be taken to 
prevent interterence with broad ast receiving apparatus. It 
was, however, unikely that interference could be avoided 
in. the anmiinediite vicinity of the stations. 

Мт. Gray further asked whether the traflie at the Leafield 
воп after b рт. wos exclusively: British ое] news and 
American press news ef ona very general character; and 
Whether, baying resard to the nature. of this trume and the 
fart that at two other tuues of the day British official news 


was broadcast, this trafic after 8 p.m. could be discontinued 
in the interests of those in England who received broadcacung 
and in the interests of economy. 

Sir L. WORTHINGTON-EVANS said the trafic transmitted from 
Leafield after 8 рап. included telegrams for Egypt and tor 
ships at sea, in addition to the items mentioned by the bon. 
member. ‘lhe tratlic as a whole was of an inportant and 
remunerative nature, and its discontinuance for the purpose 
of preventing interference with broadcast reception ап the 
ininediate vicinity of the station. where, unfortunately, inter- 
ference Was unavoidable, could not be justified. 

In answer to Sir H. BRITTAIN, Sir L. WorRTHINGTOS-Evass 
suid he hoped that a definite settlement as to the size and 
situation of and services froin the new Government radio 
station would be reached shortly. 

On June 2lst Mr. Вокміск asked the Postmaster General 
whether he was aware that the Société Беде de Radi» 
Electricité purposed to erect a broadcasting station aD 
Brussels for the emission of concerts, &c., Without appatentis 
receiving either royalties or share of licences; and whetber 
this would be considered by the committee pow sitting an 
reference to broadcasting in this country. 

Sir L. WorTHINGTON-EVANS said he was not aware of the 
proposal, but tlie matter would be brought to the notice of the 
Broadcasting Committee. 


Chesterfield Corporation Bill.—This Bill, which is to con- 
solidate local Acts in force within the Borough of Chesterteld, 
and to confer further powers upon the Corporation jn respect 
of its various undertakings, has been under consideration by 
the Local Legislation Committee of the House of Cominon-, 
presided over by Sir Thomas Robinson. Sections dealing with 
tramways, trolley vehicles and omnibuses, and with the Cor- 
poration’s electricity undertaking, have been approved. It is 
provided that the tramway undertaking, as it exists, as to con- 
tinue vested in the Corporation. Powers are given to con- 
struct two short lengths of new tramways, each of less than 
half a mile, to connect up existing tramways, and there are 
a number of usual provisions. The Corporation is empowered 
to supply electricity for the trainwaygs, and also to enter into 
agreements with local authorities, companies, or persons for 
the supply by the latter of electricity for the tramwave. The 
Corporation may, with the consent of the Minister of. "Transport, 
use trolley vehicles along any road along which it ія authorised 
to run tramways, and provisions are made for the necessary 
electrical works. Powers are contained in the Bill to run 
omnibuses, and both the trolley vehicle and omnibus under- 
takings are to be part of the tramway undertaking. 

With regard to the electricity undertaking of the Corpora. 
tion, the limits of supplv are defined as the borough, and an 
area Outside, The maximum price is 13s. 4d. for any amount 
up to W kWh, and 8d. for each additional kWh. ` 


Electricity Commissioners.—On June 2th, Sir Дам 
REMNANT asked the cost of the Electricity Commissioners for 
the vear 1922 and the estimated cost for 1923, and the salaries 
of the Commissioners and the staff. 

Col. ASHLEY, Parliamentary Secretary to the Ministry of 
Transport, said that the expensea of the Electricity Commis: 
sioners were defraved by the industry and not from monets 
voted by Parliament. The expenses, apart from the гера: 
ment of past advances, in respect of the vear 1003 wer 
£550,007, and the estimate for the vear 1023-24 was £46 25) 
This included £15,227 in respect of salaries of Commissioners 
and £20,273 for staff. 

Sir James REMNANT further asked how many of the hemos 
issued by the Commissioners had been finally ac -epted and 
started. | 

Col. ASHLEY said that the Commissioners had made two 
Orders embodying approved schemes for the reorganisation of 
supply in electricity districts, viz., the South-East. Lancashire 
Electricity District Order; and the South-West Midiancs 
Electricity District Order, A further Order, embodying the 
scheme approved by the Commissioners for another Electricity 
District would be made, he hoped, very shortly. In лп, 
schemes for six other districts were in an advanced stage, 
three Draft Orders having already been published. 


—— EE VD 


CORRESPONDENCE. 


letters received by us after 5 p.m. on Tuesday cannot appeer 
until the following weck. Correspondents should forwerd 
their communications at the earliest. possible moment. No 
letter can be published unless we have the writer's name 
and address іп our poasession. 


The Employment Situation in the United States. 


Lately there have teen a number of inquiries in. wur 
“ Correspondence" Columns with regard to the. prospects fat 
engineers in Canada, and in veur latest isene there ais ar im- 
quiry from " Oid Reader” asking for information about the 
position in the US A, 

If “Old: Reader " will kindly refer to Mr. G. R. Arch lea- 
con's letter dealing with the Canadian situation be will under- 
stand how the position stands in the. U.S.A., because it is 
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identical in many resycts with that of Canada. Briefly, the 
position over here віайѕ as follows :— 

There is an acute Jeour shortage in almost every industry, 
and from all indicatias 16 will probably last for the next two 
or three years. A .rge number of important projects are 
well under way, theuper-power scheme 1s materialising, and 
there is a growing emand for power in all its forms. There 
is yet much power»o be developed in the near future which 
will keep the indvtry very busy and optimistic. American 
engineering practi? 18 in many respects a radical departure 
from European pictice, and the emigrant engineer must be 
prepared to makesorne revisions to meet American ideas and 
conditions. Do ne imagine for one moment that the American 
captains of indusy are in the habit of meeting every boat to 
promptly arrang an armchair job for you before you have 
set foot on dry and. You must go after the jot personally; 
opportunities ar «never labelled in this country. If vou are the 
right man and hve the necessary experience in your particular 
vocation, the aances are that you will be successful. As 
pointed out inMr. Archdeacon’s letter, it is quite impossible 
to secure a potion in Canada whilst residing in England; the 
same ruling 2plies to the U.S.A. One important fact must 
be rememberd before sailing from England: make sure that 
the English uota has not been closed; if it has you will be 
presented wh a return ticket upon arrival in the U.S.A. 
(This has hopened many times this year.) 

The foreving remarks apply more or less to professional 
.engineers; vith regard to ex-service men who have received & 
short trairng in eome.particular line, the situation is a little 
different. Should one wish to carry on the same line of work 
he muy xperience some difüiculty, owing, as I mentioned 
before, t the fact that American practice differs somewhat 
from Euopean practice. Nevertheless, if he has had sutticient 
experiere and 1s confident in his own ability, һе should make 
good inchis country. 

I trut that this advice, read in conjunction with Mr. Arch- 
deacors letter, will cover the situation with regard to the 
U.S.A, and will help to clear up many misconceptions which 


your eaders may have. 
Thos. W. Wootton, 
ATE. Australia, A. Am.I.E.E. 
Scenectadv, N.Y., ; 
une 19th, 1923. 
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Multiple Circuits. 


Iwas interested in the leaderette in vour issue of the sth 
insant, on "' Multiple Circuits" for private house lighting, 
an: on allowing the more general use of electricity for cooking, 
he.ting, cleaning, &e. I аш sure this is one of the subjects 
nedinz the attention of the central etation engineer of to-day. 
Caader for one moment how the gas industry would have 
fared if it had had to work under the same disadvantages and 
every gas consumer had two meters for lighting and heating 
wth separate mains, &e. It 18 not sutficient for the electrical 
ergireer to point to different conditions underlying the gene- 
ration of electricity and the manufacture of gas. Some system 
nust be developed that will reduce the cost of the dual cir- 
caits for lighting and heating and two meter rents. 

Hugarding the practical difficulties in wiring, I аш inclined 
to igree with you that they are more imaginary than real. 
Loaing back over more than 25 years’ practical experience in 
eletrical work, one 1s very convinced that a properly designed 
inssllation is the only sure way of getting full satisfaction 
fran the " all-electrical house," but this does not mean 
tlut it is unsafe to use say a 3U-watt lishting standard from 
a vail connection fused for, say, а J-ampere power cir- 
cul. I have had two houses in the London district where 
the "" Norwich system " was in operation, and have adopted 
th practice without the shghtest accident, covering a period 
of several years. 

From the central station point of view, the generation of 
electricity for a day load does reduce the costs of production 
so as to allow a uniform rate to be charged for energy. 

Is occurs to me that until we get to this position in this 
county we shall not make the progress in this branch of 
electr.cal work that is looked forward to by all connected 
with the industry, 

C. D. Falcke. 


London, 
June 20th, 1023. 


Vacation Lectures on Water Power at the Grenoble 
University. 


Provided the number of applicants warrant it, it is proposed 
to continue this summer the vacation course of lectures and 
instruction on water power, its development, transmission, and 
utilisation, at the University of Grenoble, in the French Alps, 
The course will commence on August 7th, and continue for a 
Inonth. 

This course was started three years ago to give facilities to 
British engineers and students to study some of the problems 
and applications of hydraulic power, in a district where svstems 
with high-head and low-head development can be seen. and 
where many experiments have taken place not merely wi 
regard to hydraulies, but also on the electrical side. 


The lectures are given in French, but they should be under- 
stood by those who have studied French at a public or second- 
ary school. The lectures cover the subject from the study of 
the watershed to the economie transmission and distribution 
of the power generated. Visits are arranged to some of the 
many installations in the neighbourhood, and the lectures are 
given by professors with practical experience. Grenoble is 
the centre of one of the Alpine holiday districts of France, 
and a local committee exists to assist students from abroad to 
find accommodation, which at the present rate of exchanye is 
comparatively reasonable. 

The course is given under the patronage of the educational 
branch of the French Government. Particulars can. be had 
from the ''Office National des Universit^s Françaises, 50, 
Russell Square, London, W.C.1."' 

Having had a good deal to do with the starting of this 
course I should be sorry if it caine to an end for want af 
support, as I feel certuin that if the existence of this course 
was more widely known, it would have a much greater mea- 
sure of support from students, instructor engineers, and others 
who are interested in the subject of water-power development. 


| Theodore Rich. 
Westminster, June 20th, 1923. 


A Motor Query. 


I should be very grateful if any of your readers would help 
ine out in the following matter. 

A single-phase, slip-ring motor саше into our works recently 
for repair. On investigation, it was found that owing to a 
failure of the bearings, the rotor had fouled the stator tunnel, 
necessitating an entire rewind of the rotor and two new 
stator coils. 

It appears, however, that owing to irregular stampings, the 
rotor was filed level all round before assembling. 

The machine now starts badly, and has much less power 
than previously; it also runs with a pronounced '' beat." 

Could the larger air-gap cause these symptoms? 

G. W. 


—— —— r————— 


June 25th, 1923. 


Patents and Inventions. 


As an inventor I am most interested in the communicated 
article entitled '' The Nation and its Inventors," in your issue 
of June 22nd. The first sentence, viz., t Take ту advice and 

¿don’t go in for patenting, you will have far more chance of 
.making а living as а burglar,” expresses adinirably the posi- 
tion. 

As a hobby for the wealthy, inventing and patenting is 
fascinating, but for the ordinary individual who has to earn 
his living the above advice 1s most valuable, and patenting for 
hun is a snare to be avoided. 

Pressing reforms are needed before many brilliant. inven- 
tions (already in mind) can materialise as patents. '' Once 
bitten, twice shy” describes best the attitude of many in- 
ventors who have not been sufficiently aware of the dog. and 
have in some cases lost all in the venture. There is little 
incentive for one in possession of valuable ideas to help 
nation, for, as the writer truly says: " The man who invents 
a good thing is not always willing to starve in a garret to 
enable the public to get the benefit of his brains.” 

What can be done to remedy this state of things? 


T wiceshy. 
June 95th, 1993. 


Forecasting the Demand. 


In reply to the letter by '' Interested’? in your journal dated 
June 22nd, 1923, the only way I have found successtul is by 
house-to-house canvassing; but to do this à man is required 
who can look through a house and give offhand a rough esti 
mate to the householder of the cost of installation. Also, he 
must be able to give the householder some idea of what would 
be most beneficial to bin in his own particular case. Your 
eanvasser must be a man who could convince the directors of 
the gas company, or the dealer in. paraffin, that electricity 18 
cheaper, cleaner, and safer than either gas or paraftin. 

In a large town the above 18 impracticable, therefore. the 
company which intends to cater must do so on spee., or 
possibly call a public meeting; but in small towns or larye 
villages this does not answer, as, when the matter has been 
put before the meeting, the majority follow the biggest man, 
whether he be the squire or the leading butcher; therefare the 
vote then taken may pan out the reverse to the actual results, 
which would be found out only after the company had laid 
down a power station and installed the plant. 

If the canvasser be a good man be will be able to give his 
employer a rough idea of what each house will probably von- 
sune. 

I shall be very interested to read the views of others who 
are more advanced than myself in this matter, as of recent 
vears Г have gained my bread by serving H.M. the King and 
my country in the Corps of Royal Engineers. 


Unemployed. 
June ЭБЕН, 1923. 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHBD.) 


for this journal by Missus. Sgrrow.Jowss, O'DzLL ane 
atent Agents, 385, High Holborn, Loodoo, W.C. 1. 


1923. 


Gea pied exprees! 


Startans, 


Wiel Crysta detectors lor wireless reception.” W. M. Edwards and 
O L Yeu May ath. r 
12,171. вах пах (GransmiisSsion. systemi». E. Granat. May Sth. (France, 


Mis cath, 1*2) 

blow» Ree ахал apporatus for high-freqguenes signalling. W. J. Brown 
aad Metrupelitin Vickers Elxunkal Со, Lid. June 9th. 

13.12). "" Nound-transmuttiing аа Мапе М J. Brown, J. W. 
aad Metropolitan- kers Б (гака Co, Ltd. June 9th. 

19,165. “Device for testing sparking plugs, & "7. P. M. Nash. June 9th. 

151537 Месе resi tesis for heating.” A. W. Brown. June lìth. 
15,175. ** Varnable condenurs for wireless telegraphy. T. R. Armstrong 
амі [ele-Radio Co. June DHth. 

15.175  '' Autonet te lephame exchange systems 7 
Tetephones, Ltd. (Arter) June lih. 

15.151. " High eesistinees foc gend freaks, &e." A E. Watkins. June Ith. 

15.802. "Current amit " E. Schattner. June llth. 

: . “Apparatus for quadruplex. telegraphs.” F. G. Creed, Creed and 
Co, Ltd, and E. A. Will-on.. June 110. 

13213. "Ek tro-anechanial lamp." А. Luzy. June llth. (France, July 
Lith, 1222) 
Р 12.239. '' Automatic telephone. switching systems." Н. Baron. (Aldendorff). 
un* llth. 

159221. Telephone  - 6m" Automatic Telephone Manufacturing Co., 
L'd June lith. (United SEO s, Мау 140, 1921) 

1.225 Radio communs ation" J. H. Hammond. June Lith. (United 
Stats August Pith, 1922) 

13.24. '* Electricity meters.” Measurement, Ltd. (Compagnie pour la 
Fabr ation des Compteurs ct Materiel. d'Usines à Gar). June Ith. 

0120 / " hletri ol means for controlling temperature in pasteurising, dry- 
ing, М‹ '* T. L. Jones, June th, 


Buckley, 


Coventry Automatic 


13298 O Vibratory pitihiers for alternating currents." W. S. Hubbard. 
Ju: llth. 

15069 '* Telephone ге еуег. H. Bruckner. June Tth. 

bol | Eleti poser-transmission systems." A. M. Taylor. June 12th. 
15257" hnductare coil." J. D. Dunthorne and W. J. Rickets. 
Jun 12:h 

15.20» б Wireless tilogriph receivers." E. B. Moullin and L. B. Turner. 
Jun: 12th. 

10266 | Electric боме Бахо ® F. F. D. Davidon. June 12th. 

15.2039. '* bb trie fuse elements," F. A. Ross. June 12th. 

10271. Uo Mine signalling apparatus." А. Wallace. June 12th. 
i TTE “Contat pinas for clectrical apparatus.” W. H. Gardner. 
une jat 

19 74. б Cutout for electric circuits." E. S. Abram, W. J. Bartholomew, 


june 1205. 

коон esti tubes," E. Y. Robinson, 

15 wo Vacuum elect tutes" E. Y. Robinson. June 12th. 

[ CNV avum clon tubes. E. Y. Robinson. June. Ith. 

learn Vacuum ek ti tub s." E. Y. Robinson. June 12th. 

à “Wireless тоосун apparatus." A. E. Chapman. June 12th. 

12.335. ** Ele traks British Thomson-Houston Co., Ltd. (General Electric 

Co.) June 123th 
lo, tr. "Second ts soumia are producer.” F. P. Habicht. 

(Seite rland, Apal Et | 


June 12th. 


June 12th. 


15,565. " Pransmis son of latri signals.” J. Ll. Semat. June 12th. 
(Frac, October t, ГА) 

15.549. Bow for eletre lamps Ro Hunt. June. 12th, м 

Lao“ Lightning arrester °° F, P. Sexton, June 13th. 

15ih "* Gramep! ones, loud-«sprakers, SU C. M. de C. de La Bour- 
donnsis June 0140: 


OS CU [Inductim e for wir less signalling, Ao" 


; T. N. Cole, R. Р. 
Renarfson, and GO L Word. June bth, 


L53931 7* Electric heating sistems." Grierson, Ltd, and R. Grierson. 
June lith 

100905 Harrys or wand amplifiers" E J. Were. June 13th. 

1. iw, 


Means һы controlling vibration of sound-reproducing diaphragms.” 
А k Sikes., June bth А 5 ! pos 


prr Cartons fs cbe re bmp“ R. Hunt, June Eth 
15,416. '* Xutomotul - headcachts, Ас” Ro F. Romford June 3th. 


1541 ae bhs tr insulators i British Thomeon- Houston Co, Laid. (General 
Eine tric Ca) June Lith 
И “Ehete insulators." H. G. Clark and H. T. Culltiford. 
une Isih 

15.4146. " Devices for use with te'ephone receivers " G. H. Le Grys. 
June isih 

13.415 Meune for lx sting faults in electric cables, &с.” R. F. J 
Maidment June Veh 

їх “Raaho signalling appiratus for ships, &с.'* С. Valguarnera. 


June 13th 

Pe Etter terminals © A, Williams 

1,454 Есте отето dish Mans tubes.” 
June Lith (Germans, December bth, 192X.) 

1^.442 "db roli be trncity colle tots." H. G. Faulds. June lath. 

эб; Shade holders for ерх ас тру" C. W. Woods. June 14th. 

pe t inductione coils" МО Ingham. June 14:5 

li "bestie troll у controllers ®© W. T. F. ryuharsan. June bth, 

lo. tos. '" Line. contutors for clectrically operated point. turners, sinals. 
Ac" А T. Craston and S. Т. Quilon. June 16th. 

154v) Variable eiectric condensers." Abbey 
Me sus Smith, and S J, Tyrell. June léth | 

E 4 bined electric condenses. Abbey Industries, Ltd, H. Melville. 
Smith, and S J Teelt June bach | ' 

DT С мр deter tors for wireless apparatus © A. Roswell June léth 

1, фе ~ Біч Ре ow woe bean ren i Коз. June | 4th 

blo — T Won ess кылап €sestems,* H L Crowther, М, Fo SN. Hecht 
and КО] Wels. June Ib | 

105 War tas, Ac, мыл Иран system © H PT Тво. June 14% 

DT. Disphe ag ns {ог tee pene receivers " E Cousins June 14th. 

о. " Vacuum елет tubes E Y Robinson June Isih. 

llo " Vacuum iuh E OY Robinson ДЕШКЕ 

pb Tele pts а exci" F A Graham June bth, 

Peele Light аы osrresters А‹ J RK ON Mtr arr June 14th 

loool debi pebpone гм б. | J Н. Каз Кеп and. W. Torrance 


June 13th. 


Сетне а Electric Co., Ltd. 


Industries, Ltd., H. 


1, ats “ORE “г Ке йш 
I Un" Co, ил) Juse 014'h 


“Tbe wets oe vas cobb ge 


З.А ] o mson.lMousteon Co, Led (Genera! 


adipo OW. E H. Humphrys 


le ur z ree y! d * ul a hit Service a G wW. Jackson and Ww H. L 
un » 


"dedu fee for ne trie lenp, AC EÈ Cooke, Н. €. 


| Р тег 
аг!) B рел Jis Dp 


: i Е 
: ]5 з? Beever to ot oft fic. caus 4 bs fusing ol electric wires.” C 
Gr x June |, 
te ж * * 
low D Nannes hetre mos hine. Гете Dynamic Construction Со, 


| ! " d N Pensate ve Jure ] 5 
` MEI a 


“a e p r к. ay * 
| ү » | чь бм TE і D R olric June 151, 

Fe et "EN i" б 0 007 0 5 bises fir цол epround elatro cables ' 
“сз tudo 9? э Cor ct st n. [| brigu s р, tumont ү 
TEMA PS peni, 4 ] n June Loch 

I ti, kin «ft r i " Е 
] i ‚ J tt 1» eys f ‘af pl trae ptu a. o T r R ther 
i Li 1 
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15.008. “ Electric gas discharge tubes." B. J Lynes and Н. G. Matthe a > 
une loth. 
: 15,010. '* Illuminated advertisements," E. J. Dies and S.W Н. эе аг" 
Juw loth. 

15.623. *' Electric boilers.” 
Electric Co.). June loth. 

15,040. '" Apparatus for electrically heating vacum pumps in metal sage: 
rectifiers," Akt. Ges. Brown, Boveri et Cie. ас loài (Germasrs, Ja 
12th, 1922.) 

15,055. *'' Induction coils." A. A. Forrow. June Bth. 

15,063. '* Crystal wireless receivers" O. S. Pucks. June loth. 

15,60). ** Devices for amplifying секска enegy "A R. 
June 16th. 

15,704. '! Electric lamps." A. Kelly. June 06th. 

15,707. © Electric signalling receiving systems,” 
Ltd., and J. Scott-Tagyart. June 16th. 

15.709. ** Determination. of distances by means of rflected sound waves C 
Н. Baron (Signal Ges). June 16th. 

15,710. *'' Electric boilers." British. Thomson-Housta Co, Ltd 
Electric Co.). June 16th. 

15,719. “ Wireless receiving apparatus." A. J. Williasson and S. Wallis, 
son. June 16th, 


British Thomson-Rouston Co, Ltd. (ae nes 


Angi 


 ———— == 


PUBLISHED  SPBCIFICATICNS. 


The aumbers in garentheses are those under which the apeifications will be 
printed and abridged, and all subsequent prooeedinge wil be taken. 


29212. 


31,754. “Electric fusea or cut-outs.” V. Hope. 
(Cognate application 18,008 22.) (195,383.) | | | 
32,542. ‘System of coloured electric lighting working in combination аг» 
piano or organ." J. A. Tayler. September 2nd, 192. — (198,454) 


21922. 


2811 **'Anti-dazzle head-light.” F. L. Schauerman. Januar Jl.t, 12-2 
(195. 393.) 
3,090. *'' Impulse senders for automatic telephone systems.” Simens Beus, 
and Co., Ltd., D. А. Christian, and J. Berry. February 254, I9 ches фе, n, 
5,755. "' Automobile head-lamps.” М. Е. Ши. bebrus Meh, 4i 


NovendSrr 2B, 2l 


5,802. '' Telephone systems." Western Electric Co., Ltd. Wisten Ekarri 
February 27th, 1922. (198,413) 

5,850. '' Windings for electrical apparatus." — C. V. Drysda. 
Әһ, 1922. (198,410.) 

6,059. '' System of pole-changing for polyphase induction mutors "' K 
Kando. March 2nd, 1921. (176,.%.) 

6,092. © Direction-finding apparatus for use in wir wss telegraphs.”  L. G 
Preston, C. E. Horton, and С. W. Harris. March Ist, 182. lime too: 

6,103. * Electric burglar, fire, and like alanine” H. C. Braun. Maezh Let, 
1922. (198.426) 

6,112. " Reception of wireless signals." H. J. Round. March dst, PRE 
(195, 425.) 

6,113. '' Electric railway sipnal repeating system," J. Bethenod fans 
Ist, 1:223. (Convention date not granted.) (026,368.) 

6,235. *'' kletro«hermical driving apparatus tur vehicles.” O. Kurz Nar + 
9nd, 121.) 76,371.) 

6,74. "* Electric switches.” British Thomson. Houston. Co., Ltd. (eirt os 
Electric Со.). March 9th, 1922. (008,454) 

7,232. * Fuses for electric circuits," G. H. Cheetham and Metropeitan 
Vickers Electrical Co., Ltd. March Tith, 1922. (0198,40) 

7,651. '' Means or appliances for attaching electric wires to eparking piu» 
E. Temple. March 16th, 1922. (1958,471.) 

7,739. ''Dynamo-«ilectric machines," British. Thomson Houston. Co, ku, 
and Hi, W. Taylor. March 16th, 1922. (08,4714) 

7,774. “ Electric cutouts." А. Baderna. March 17th, PERL 0077 199, 

8,007. “ Electrically-operated. eignalling appliance of һом.” К kius’ 
Akt. Ges. October 17th, 1921. (187,571.) 

8.043. “ Sparking devices commonly called 
use with internalaombustion. engines." AL М. Regate (P. Sapna: 
Both, 122. (298, $81.) 

NS. I* Electrical. contacts.” H. J. 
(1585, 489.) 

SHI ' Method of equalising pairs of + лп боп сөнө foc eod q 
pupinised four-wire telephone lines," Felten & Guil aume Cariswerk A& Gs 
October 22nd, 1921. (157,938) 

ММБ. '* Accumulators of storage batteries." 
Eom.) 

900d, "* Elctricity meters of the electrolvt& npe“ P. O. Rushen кте 
Schuckertwerke Ges). March 29th, 122 50198, ме 9 

10:24. "' Telephone systems " Siemens А Halske Akt Gs Apr. 3%, 
1321. (178,134) 

10,371. "'' Electric storage batteries." Chloride Electrical Ste у 
(W. E. Kershaw). April llth, 1922. (19M UN.) 

10,401. “ Rotating or oscillating electric. turnace plants NOH Pos. 
April 12th, 121. (175.443) 

10,612. “Clips for lasing electric conductors in plister wets umd the К 
А. G. Bullen and R. L. Jenkinson. April Mth, Mee alas ots. 

11.164. '' Blectrically-heated fabrics." — A. Negromanti, April Je», 2 
(Addition to 173.205.) (179,159.) 

11,224. '' Iuninated. advertising displ es. devices "* L H. 
21«t, 1922. (198,519.) 

11,435. ' Wireless apparatus". J. Robinson, H. L. 
Derriman. April 24th, 19. (188,522. | 

12.3753. “Induction tran control systems." J B Raan 
(198.536 ) 

12.725. '' Locking devices for electric incandescent lamps "б W. А koser 
May Sth, 1922. 1198548.) 

14, los 54 De dephieone wystems 
Ltd. May 25th, 1921. (0D90,670.) 

14.600. borm of relay for use in telegraphs." E. F. 
132. 4,198,551) 

17.150. '' Galvanic batteries.” Fuller's United Electric Werks, 15. and 
L. Fu'!er. June 21st, 10 (198,572) 

17,355. “ Filaments for electric incandescent lamps" Б. :.- domm re 
Houston Co., Ltd. (General Ek«tric Со). June 23ed, 199, iR S 


February 


‘sparking: plugs * «рр, ce 
M іч os 


S. Thomas. March 24h 1wz 


* J. Timms. Marsh 2» 5, tee 


Singsts ^ 


Crowther. ant W H 
May 2581, 177 
i Automatic Telephone Матоо Се. 


M.re M ^ ML P 


19199. 8 Leading-in tubes. for. electric installations." EF oH ит." 
July €^, IMI (82.4823) 
19264. ' Sparking plugs." M. Bailly. July 13th, 12022. (bp ose 


19,334. '* Inductanes coil mountings for wireless tea graphy ec other dete 
poses." A. \ Knight. July lath, 129, (1098 589 ) 


25,427. EU Port һе electri lamp.” L. Peston and G L. We и У mof 
30:h, 1222. sats.) 
25,495. Electric ovens.”’ Meteopolitan- Vickers Fletes (Су; te’ 


(Westirghouse Eletric and 
ах tard) 

2sm, * Direct and synchronous electromagnetic contra! for бл} « 
apporstus arf the Hke“ E. L. Giuncnuwald. November 3r 15, PRI Jasin 
ЕА б тини swit bes for alte rniting«urrent motore SOS Whee 
Orther ип, ER dlus Gle) 

3442. Me rcury-vapour rectifi ix 7 Akt Gee 
Januors 1915, 10$. (002,053 } 


Manufacturing Co). S ptemter An^ be 


Browna Raerd et © j 


1923. 
MATE U Aromatic telephone ex hange m HR Eao 5j 


| Proves Zwh, ES. (Че app ation. on I5, ose Soft n te Iv tn! 
(1438.6 42 Y 
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